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Preface

These are exciting times in patent law. With the Supreme Court issuing farreaching opinions, Congress enacting new patent reform legislation, and companies battling over life-saving treatment, there is no better time to learn about what
the issues are and how they will affect the development of future technology.
Patent law is a complex subject. Not only does it require an understanding of
the science, it also requires an understanding of how the science fits within the law.
What makes it even more complicated is that it is constantly evolving. As our
understanding of science continues to grow, so do the patent laws. One area that
sees a great deal of change is the area of medical technology, which includes
pharmaceutical drugs, vaccines, diagnostic tools, biomarkers, and the like. To
understand the complexities of patent law and to adapt to its changes, we must
have a deeper appreciation of exactly what patent law is and what it strives to
achieve. Being able to appreciate the bigger picture is important to understanding
how patent law has developed over the years and how it will continue to evolve.
Patent law is not about absolute control over an idea. If absolute control is
desired, then other mechanisms, such as trade secrets, are available to achieve that
purpose. Patent law is instead about limited control. It rewards the owner of an
invention with a period of time on the market during which the owner has a
monopoly over the invention. Once that time period is over, however, patent law
requires that the owner relinquish his monopoly and allow others to practice the
invention.
This relationship between controlling a monopoly and allowing access is an
important feature of patent law and is especially important when discussing
development of life-saving medical technologies, such as pharmaceutical drugs.
Development of medical technology, unlike most all other areas of technology,
involves the health and welfare of people. In many respects, allowing a monopoly
over medical technology may not be conducive to improving health and welfare.
Development of medical technology, however, would not be possible without the
promise of a monopoly period that allows companies to recover the development
costs of a product, make a profit, and also finance the development of future
products.
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Generally, the 20-year monopoly period provided by patents is sufficient to
allow patent holders to recoup their expenses. Problems arise, however, when the
20-year period is too short. Development of medical technology is the result of a
very long and costly process, and such an intensive process often erodes away at
the traditional 20-year patent term awarded to patented inventions, leaving patent
holders with little time to recover their expenses. If companies are not able to
recover their expenses, they will not be able to continue developing new treatments. To avoid this problem, companies seek ways to maximize the amount of
revenue they are able to generate even when a significant portion of their
monopoly period is lost. They do so by setting high prices and finding ways to
extend their monopoly period. Higher drug prices and extended monopoly periods,
in turn, mean that fewer people will be able to afford the drug, resulting in higher
morbidity and mortality rates.
The public’s health benefits the most when a balance exists between promoting
innovation and improving access to affordable medicines. Balancing incentives for
innovation and access to medicine is thus important to ensure ongoing development of novel medicines while also ensuring that innovators have a reasonable
chance to recoup their investment. When the balance is shifted too much in favor
of innovation, generic competition is stifled and the public health is negatively
impacted by decreased access to affordable generic alternatives. When the balance
is shifted too much in favor of access, however, the short-term public health
benefits derived from increased access to more affordable medicines comes at the
expense of the long-term public health benefits of increased innovation. To ensure
a steady stream of innovative medicines to address clinically unmet needs, sufficient incentives must exist for biotechnology companies to continue to conduct
high risk novel innovative research and development. To provide the greatest
possible benefit to the public’s health, patent law must strike the right balance
between promoting innovation and increasing access to affordable medicines.
The struggle to achieve a balance that encourages development of medical
technology and also allows people access to the products of that development is
the central theme examined throughout this book. Over the years, this balance has
shifted between innovation and access. Prior to the 1980s, patent protection was
not available for many developments involving medical technology. This is not
because medical technology was banned from patent protection. It was simply
because these discoveries were not advanced enough to satisfy the requirements
for patent protection. Accordingly, whatever discoveries were made were free to
the public to use. Starting in 1980, however, patent protection was being offered
for more and more medical discoveries, including patents to DNA sequences and
diagnostic tests. In fact, there were very few limits on what could not be patented.
Even the Product of Nature Doctrine did little to deny patentability. To further
promote innovation in the industry and to mitigate the problem faced by lost patent
term, additional incentives were being provided to extend the market exclusivity of
certain medical products. In the end, not only could many products be patented,
but those products could remain unchallenged on the market well beyond their
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20-year patent term. This time period, incidentally, corresponded to the explosion
of the biotechnology industry in the United States.
In recent years, however, there has been an increasing amount of push-back
from the side that favors more access. This push-back can be seen both internationally and domestically. On the international front, countries, especially developing ones, have fought to restrict patent protection for many medical technologies
by limiting what subject matter can be patented, or to avoid patent protection all
together by offering compulsory licenses. India and Brazil are two countries that
have been very successful in limiting patent protection. Domestically, we have
seen the Supreme Court take a more active involvement in patent cases. Its
decisions have resulted in increased limitations on many areas of patent law,
including limiting the subject matter that qualifies for patent protection, increasing
the hurdles for overcoming obviousness, and restricting a patent owner’s reach to
downstream uses of his invention. The struggle to maintain a balance between
innovation and access will be discussed throughout this book.
I decided to write this book because I wanted to introduce people working in
healthcare-related fields to patent law so that they can understand what patent law
is and how it shapes medical technology and the delivery of medicine. My primary
audience includes students and professionals in medicine, research, business,
health policy, and public health with little to no background in law but an interest
in medical technology. My goal is to describe patent law in a manner that is
tailored to the needs of the audience and that will help them understand and
navigate the patent system within which they work. This book is in no way a
treatise on patent law. In fact, this book will only touch upon some of the higher
level issues of patent law surrounding medical technologies. Other resources,
many of which are named throughout this book, are available for readers who want
to really dive down and explore the issues surrounding these topics.
To accomplish these objectives, I have divided this book into nine different
chapters that fit together to tell a story about some of the major issues facing
medical technology in patent law. The first chapter is an introduction to intellectual property law in general, focusing on the four different areas of intellectual
property, including copyright, trademark, trade secret, and, of course, patent. The
second chapter introduces the reader to what it takes to obtain a patent, enforce a
patent against a possible infringer, and also defend a patent against claims of
infringement. The third and fourth chapters focus on some of the most controversial topics in patent law these days which is the question of whether genes and
medical procedures are eligible for patent protection. The next four chapters look
at various incentives provided by our government to encourage the research and
development of medical technology. ‘‘Rights and Roles of Universities and
Inventors’’ centers on university research and examines the effect of the BayhDole Act on stimulating university research. ‘‘Drug Development: Managing the
Patent and FDA Processes,’’ ‘‘Patent Battles Part I: The Hatch Waxman Act
and Small-Molecule Drugs’’ and ‘‘Patent Battles Part II: The Biosimilars Act
and Biologics’’ look at the process of developing and commercializing drug
products and their generic counterparts. Finally, ‘‘International Patent Law,
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Trade Law, and Access to Drugs’’ focuses on international patent law and the
issues surrounding access to medicines, particularly in developing nations.
Patent law allows research to develop innovations that will dramatically
improve our lives. If an appropriate balance is found between encouraging innovation and allowing access, patent law holds the promise of improving the public’s
health, the healthcare industry, and the society that we live in.
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Chapter 1

Introduction to Intellectual Property

Introduction
An understanding of patent law must begin with a basic understanding of the U.S.
patent system and intellectual property law in general. This chapter provides an
abbreviated explanation of the different types of intellectual property that exist, the
American patent system, as well as an explanation of some of the basic concepts
that underlie that system. The purpose of this chapter is to provide the foundation
for the material that follows and a language for explaining the substance of the
topics that will be discussed in subsequent chapters.

The Meaning of ‘‘Intellectual Property’’
Intellectual property is a form of property, such as real estate. Similar to real estate,
intellectual property can be owned, licensed, or transferred. Unlike real estate,
however, intellectual property cannot be seen or touched. It is intangible. It is the
result of a person’s intellectual creative efforts. Intellectual property is an idea.
Ownership over intellectual property is essential to the development and growth
of most technology companies. Since ideas are the basis of commercially useful
inventions and products, which, in turn, are the foundation of companies, the outcome of various business and financial opportunities depends upon whether or not
those ideas are protected. Protection of intellectual property guarantees, to some
extent, that certain assets belong to the company. Investors and potential partners
often turn to a company’s intellectual property portfolio in determining whether or
not to pursue a partnership. As a result, successful companies and entrepreneurs
place a high value on the ownership rights granted to intellectual property.
Intellectual property comes primarily in four forms: copyrights, trademarks,
patents and trade secrets. Each of these forms covers a company’s invention from a
different angle. For instance, copyrights protect the expression of the idea,
trademarks protect the origin of the idea, and patents protect the idea itself. Trade
secrets are, as the name implies, secrets. They can be a formula, practice, process,
J. T. Brougher, Intellectual Property and Health Technologies,
DOI: 10.1007/978-1-4614-8202-4_1,  Springer Science+Business Media New York 2014
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design, instrument, pattern, or compilation of information which is not known to
the public and confers some sort of economic benefit on its owner.
For many companies, especially technological ones, the most important form of
intellectual property protection are patents. Patents protect the product, such as the
medical device, the pharmaceutical drug, the vaccine, the composition, or whatever it is that the company is developing or selling. Trademarks are also important
because they protect the company’s brand. They let the consumer associate a
product with a company. The following section will provide an overview of each
of these different forms of intellectual property.

Types of Intellectual Property Protection
There are four main types of intellectual property: copyrights, trademarks, trade
secrets, and patents. Each will be addressed in turn below.

Copyright
Copyright protects the expression of the idea. According to Article 2 of the Berne
Convention for the Protection of Literary and Artistic Words, a copyright can be a
production in the literary, scientific and artistic domain, whatever may be the mode or form
of its expression, such as books, pamphlets and other writings; lectures, addresses, sermons
and other works of the same nature; dramatic or dramatico-musical works; choreographic
works and entertainments in dumb show; musical compositions with or without words;
cinematographic works to which are assimilated works expressed by a process analogous to
cinematography; works of drawing, painting, architecture, sculpture, engraving and
lithography; photographic works to which are assimilated works expressed by a process
analogous to photography; works of applied art; illustrations, maps, plans, sketches and
three-dimensional works relative to geography, topography, architecture or science.

In short, copyright protects creative works, such as novels, speeches, or musical
compositions. Copyright does not, however, protect facts, ideas, procedures,
processes, systems, and methods of operation, which can all be protected by
patents. Copyright, likewise, does not protect titles, slogans, words, and short
phrases, which can all be protected by trademarks.
To obtain copyright protection for a work, there is no formal registration procedure.
Copyright protection attaches as soon as the work is created. Although no formal
registration is required to obtain a copyright, if the owner of the creative work wishes to
enforce the copyright against another party, such as engage in a lawsuit over the work,
then the work must be registered with the Copyright Office. To register with the
Copyright Office, the owner of the copyright must submit a completed application
along with a nonreturnable copy of the work to be registered and pay a fee.
The duration of copyright protection varies across countries, but it is generally the
life of the author plus 50 or 70 years. In the U.S., the duration of copyright protection
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depends on when the work was published. In general, for works created on or after
January 1, 1978, copyright protection lasts the lifetime of the author plus 70 years.
For an anonymous work, a pseudonymous work, or a work made for hire, the
copyright lasts for a term of 95 years from the year of its first publication or a term of
120 years from the year of its creation, whichever expires first. For works registered
or published prior to 1923, all copyrights have expired. As a result, all these works
have entered into the public domain. For works created before January 1, 1978, the
duration of the copyright depends on a variety of factors.
To obtain copyright protection, the creative work in question must meet certain
minimal standards of originality. Unlike patent law, which is based on whether the
creative work is an original creation, copyright protection is based on whether the
creative work is unique. It is, therefore, possible for two authors to have a copyright
on two substantially identical works, as long as both were independently created.
Once a work satisfies the minimum standards of originality, the owner of the
copyright is afforded certain exclusive rights. Namely, the author has the exclusive
right to produce copies or reproductions of the work and to sell those copies, to
import or export the work, to create derivative works, to perform or display the work
publicly, to sell or assign these rights to others, or to transmit or display by radio or
video. It is important to note that copyright protection, along with other forms of
intellectual property protection, is a ‘‘negative right,’’ and serves to prevent people
from doing something, rather than allowing them to do something. In the case of
copyright protection, a copyright serves to prevent others from writing, for instance,
the same song lyrics or producing the same or substantially the same film.
While copyright protection protects owners against others copying their work,
copyright protection is not without its limitations. In the United States, the fair use
doctrine, codified by the Copyright Act of 1976 as 17 U.S.C. Section 107, permits
some copying and distribution without permission of the copyright owner. The
statute does not clearly define fair use, but instead gives four factors to consider in a
fair use analysis. Those factors are: the purpose and character of your use, the nature
of the copyrighted work, what amount and proportion of the whole work was taken,
and the effect of the use upon the potential market for or value of the copyrighted
work. Common examples of where the fair use doctrine is applicable include, for
example, criticism, news reporting, comment, teaching, scholarship, or research.
An unauthorized use of a work that is protected by copyright is infringement.
Unauthorized use means that the copyrighted work is reproduced, distributed,
performed, publicly displayed, or made into a derivative work without the permission of the copyright owner. To bring a claim of copyright infringement, a
plaintiff must show that the defendant had ‘‘access’’ to the plaintiff’s work and that
the two works are ‘‘substantially similar.’’ To establish ‘‘access,’’ a plaintiff must
show that the defendant had an opportunity to view or copy the plaintiff’s work.
This can be established through either a particular chain of events which establishes a link between plaintiff’s work and the defendant’s access, or that the
plaintiff’s work has been widely disseminated. To establish ‘‘substantial similarity,’’ a plaintiff must establish both extrinsic and intrinsic similarity. Extrinsic
similarity is an objective standard and requires the plaintiff to identify specific
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criteria which it believes have been copied. Intrinsic similarity, on the other hand,
is a subjective standard and requires an ordinary person to determine whether the
two works are similar in nature. This is a question for the jury.
Copyright infringement was at the center of a controversy involving J.K.
Rowling’s famous Harry Potter novel, ‘‘Harry Potter and the Goblet of Fire.’’ In
June 2009, the estate of Adrian Jacobs, a children’s author, sued Rowling’s
publishers for copying ‘‘substantial parts’’ of his work [1]. In particular, Jacobs’s
family claimed that a scene in ‘‘Harry Potter and the Goblet of Fire’’ in which
Harry discovers, with the assistance of a helper, how to rescue human hostages
imprisoned by half-human, half-animal creatures in a bathroom was substantially
similar to Jacobs’s book ‘‘The Adventures of Willy the Wizard: Livid Land.’’
Despite the similarities, the lawsuit was dismissed on January 6, 2011, because
there simply was not enough similarity between the two books to make a case for
copyright infringement.

Trademarks
Another form of intellectual property is a trademark. A trademark is a distinctive
image, word, or phrase that distinguishes a good produced by the owner of the
trademark from those goods produced by a competitor. In simplest terms, a
trademark is a brand. It reflects the origin of a product. Unlike patents and
copyrights, which are designed to protect the owner of the intellectual property
from unauthorized use of the intellectual property, trademarks are designed to
protect the consumer from copies of the product. The best trademarks are instantly
recognizable and conjure up in the minds of existing or potential customers things
like quality, dependability, or at the very least the source of the goods or services

being bought. The trademark Coca-Cola , for example, is an example of such a

trademark. Consumers who buy soft drinks displaying a Coca-Cola logo know the
kind of taste and quality that they can expect from the drink.
There are generally three different types of marks—a trademark, a trade name,
and a service mark. A trademark identifies the goods of a company. The goods can
be a name, word, phrase, logo, symbol, design, image, color, smell, sound, or even

domain name. DELL is an example of a trademark. A trade name, on the other

hand, identifies the name of the company. APPLE is an example of a trade name.
A service mark identifies the services of the company. WEIGHT WATCHERSSM
is an example of a service mark.
To have an enforceable trademark, a trademark must be registered before it can be
protected from marketplace competition. Registration requires that the mark be
distinctive. To be distinctive, the mark cannot be descriptive with regard to the good

or service it covers. For example, the mark APPLE can be a distinctive mark for a
computer company but not a seller of apples, the fruit. If a trademark or trade name is
unregistered, then it is designated as TM. Once it is registered, it can be designated as

. In contrast to a trademark or trade name, a service mark is designed with an SM.
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Trademarks expire after a certain number of years but can be renewed every
10 years. While trademarks can generally last for an unlimited period of time, they
may nevertheless be forfeited through abandonment, genericide, unreasonable
enforcement delays, or through a statement by the owner of the mark that the
owner does not intend to enforce the trademark rights. Genericide refers to the
common use of a trademark to refer to a product rather than as an indicator of its
source. Aspirin, Escalator, and Zipper are examples of marks that have become
generic through common use of the mark.
The importance of trademarks cannot be overstated. Since they reflect the
brand, trademarks are what allow certain products to sell at higher prices than

others. Coca-Cola , for instance, is immediately recognizable and it is one of the
most valuable pieces of intellectual property in the world today. It is estimated that

the Coca-Cola trademark has a value ranging between $20 and $70 billion dollars.
The value of a trademark is further exemplified in the case involving the buyout
of Rolls Royce in 1998. Volkswagen and BMW were in a heated bidding war to
buy the luxury car maker. Volkswagen finally outbid BMW and bought Rolls
Royce Motor Cars for about $700 million dollars. Volkswagen, however, did not
buy the rights to the famous Rolls Royce trademark. Without the trademark,
Volkswagen would not be able to market their vehicles as Rolls Royce and
accordingly would not be able to sell them at their high price tag. When BMW
discovered Volkswagen’s error, BMW negotiated and purchased the rights to the
Rolls Royce trademark for about $70 million dollars. In the end, BMW got all
rights to Rolls Royce.

Trade Secrets
A third form of intellectual property is a trade secret. A trade secret is confidential
business information which gives a company a competitive edge or protects it from
unfair competition. To be a trade secret, business information must be unknown to
the public and must provide the owner with an economic advantage over competitors. Furthermore, the owner of the information must take reasonable means to
keep the information a secret. The owner can maintain its secrets confidential
through the use of nondisclosure agreements and non-compete agreements. A trade
secret can be a formula, practice, process, design, instrument, pattern, or compilation of information. Probably the most famous trade secret is the formula for

Coca Cola . This formula is only known to a few people and kept in the vault of a
bank in Atlanta, Georgia.
Since trade secret law relies on keeping the underlying technology a secret, it
carries with it both advantages and disadvantages. First, there is no registration
process or renewal process associated with trade secret protection. It thus avoids
the effort and expense associated with filing and prosecuting an application.
Moreover, unlike patents which are valid for 20 years, a trade secret can last

indefinitely. The Coca-Cola formula, for instance, has been around for more than
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a century. The disadvantage, however, is that once the secret is revealed, it is no
longer protected. Trade secrets, therefore, require continuous diligence to make
sure the information is maintained secret. This requires companies to dedicate
more resources to establishing and monitoring protocols to ensure that the information remain secret.
Another advantage to trade secrets is the greater ease with which one can obtain
an injunction for misappropriation of the trade secret as compared to infringement
of a patent. Under patent law, a permanent injunction will only be issued after a
stringent four-factor test is applied which considers whether the plaintiff has
suffered irreparable injury; whether remedies available at law are inadequate to
compensate for that injury; whether a remedy in equity is warranted considering
the balance of hardships between the plaintiff and defendant; and whether the
public interest would not be disserved by a permanent injunction. Even if the
plaintiff has satisfied all four factors of the test, the court may still refuse to issue a
permanent injunction. Under trade secret law, however, courts will only consider
whether (1) the plaintiff has prevailed (or will likely prevail) on the merits of his
misappropriation claims; (2) the plaintiff will suffer irreparable injury if the permanent injunction is not issued; and (3) the balance of the equities weighs in favor
of the entry of the permanent injunction. Under trade secret law’s three-factor
standard, courts may be more willing to issue a permanent injunction.

Patents
The fourth kind of intellectual property is patents. Patents are arguably the most
common way for a company to protect its technology. Patents are used to protect an
idea. The idea can be a method of doing something, such as a method of manufacturing a drug or a method for treating a particular disease; an article, such as a drug or
device; a composition of matter, such as a drug formula, or almost anything else.
A patent provides the owner with a monopoly over the patented product. It thus
confers upon the owner a right to exclude others from making, using, offering to
sell, or selling the patented invention without the patent owner’s permission. It is
important to understand that this is a negative right. It is not a positive right. A
patent does not allow the owner to make, use, offer to sell, or sell the invention
himself without infringing other patents, even though he is the one who invented it.
A patent merely allows the owner to prevent others from doing the same. There
may be other patents or regulatory hurdles blocking the patent owner from actually
making or using his product.
Under U.S. patent law, three types of patents are available. Utility patents are
the most common. They may be granted to anyone who invents or discovers a
machine, vital process, composition of matter, article of manufacture, or any
useful improvement thereof. Most inventions fall under this category of patent.
Under the European Patent Convention (EPC), this type of patent is the only one
available. Another type of patent that is available in the U.S. is a design patent.
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These patents may be granted to anyone who creates a new, original, and ornamental design for an article of manufacture. Design patents have been issued for
the Statue of Liberty (D11,023), the iPhone4 (D636,392), and the original CocaCola bottle (D48,160). Design patents are commonly used for short-lived technologies, such as computers, which may be replaced by newer models more frequently. The last type of patent is a plant patent. As the name suggests, plant
patents may be granted to anyone who invents or discovers and asexually reproduces any distinct and new variety of plant.
Patents are normally valid for a fixed number of years. Utility patents are valid
for 20 years from the earliest filing date, while design and plant patents are valid
for 14 years from the issue date. The term of a utility patent, however, may be
extended in certain circumstances to provide addition protection beyond the 20year period. Such extensions are meant to compensate the patent owner for delays
occurring during patent prosecution or during FDA approval.
Patents are further geographically limited to the country in which they are filed in.
Patents are territorial by nature, and as a result, patent rights to an invention are only
protected in those countries where a patent has issued. Unlike grants for copyright, a
patent granted in one country does not protect the patent holder against the manufacture, use, or sale of the invention in any other country. This is in part due to the
varying standards of patent laws from country to country. A competitor could, as a
result, avoid infringement simply by stepping outside the country for one element of
the process. It is therefore important to consider what countries the product may be
sold in when deciding what countries to file for patent protection in.

Requirements
To obtain a patent, several requirements must first be satisfied. In the U.S., the
requirements for patentability include eligible subject matter, utility, novelty,
nonobviousness, and enablement.1
The requirement for patentable subject matter in the U.S. is provided in 35
U.S.C. Section 101 which states that, ‘‘Whoever invents or discovers any new and
useful process, machine, manufacture, or composition of matter, or any new and
useful improvement thereof, may obtain a patent therefor, subject to the conditions
and requirements of this title.’’2 Section 101, therefore, requires that an invention
be a process, machine, manufacturer, composition of matter, or an improvement to
one of these categories to be eligible for patent protection. While most inventions
can easily satisfy this first requirement, patent-eligibility has become a hotly
debated topic in recent years, especially with regard to certain medical technologies involving genes and medical processes.

1
2

35 U.S.C. § 101, 102, 103, 112.
35 U.S.C. § 101.
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Another requirement for patent protection is utility. Under Section 101, utility
requires that the invention be useful, or that the invention provides some identifiable benefit. As long as an invention can be shown to have a purpose, the
invention can generally satisfy this requirement.
To quality for patent protection, an invention must also be novel under Section 102.3 In other words, the invention must be different from what already exists
in the public domain. If an invention is already known and available to the public,
the idea cannot be patented because it does little to promote innovation and
advance ideas.
Another requirement for patentability is that the invention cannot be obvious in
light of existing prior art. For an invention to satisfy this requirement, 35 U.S.C.
Section 103 provides that an invention cannot be obvious to those skilled in the art
at the time the invention was made.4 Similar to the novelty requirement, the
rationale behind this requirement is that innovation is not promoted when a
product that is an obvious variation of an already existing product is patented.
The final requirement for obtaining patent protection is that the invention must
be fully described in the patent application. Inventors are therefore required to
fully disclose their inventions to the public in return for obtaining a patent. The
disclosed information should be clear and sufficient enough to enable someone
skilled in the art to replicate the invention without undue experimentation. The
purpose behind the disclosure requirement is to promote the progress of science by
disclosing information to the public and to define the scope of an invention.

Underlying Theory of Intellectual Property
Patent law is governed by two main theories. The first theory is Locke’s labordesert theory of property law. Locke’s theory, sometimes referred to as the natural
rights theory, is one of necessity. Locke reasoned that goods are held in common
in a state of nature through a grant from God. These goods, however, cannot be
enjoyed in their state of nature; rather, they can only be enjoyed through an act of
labor. Once man has appropriated food from the common and consumed it, the
food becomes part of his body. Accordingly, man has the same right to the food in
his stomach as he does over himself. The appropriation of the food from nature, or
the common, is justified by man’s need to eat and sustain his own right. A property
right therefore attaches when man mixes his labor (his body) with nature’s common (food), and it is only at this moment that man has a right to exclude others
from his product.
Locke’s theory, unfortunately, provides little justification for patent law. Locke
reasoned that because the common for intellectual property is the nonpysical world

3
4

35 U.S.C. § 102(a-b).
35 U.S.C. § 103.
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of ideas, laborers can take as much or as little as they would like and there would
be enough left over for others. This argument does not, however, indicate that a
person would be prevented from using an idea that another person created. In fact,
Locke’s theory does not support the right to exclude others from using one’s idea.
Since the right to exclude others from making, using, offering to sell, or selling a
protected invention is one of the core principles of patent law, the labor-desert
theory does not adequately reflect the interests of patent holders.
The second theory is known as the utilitarian theory. Often referred to as the
economic theory, the utilitarian theory seeks to establish the most efficient outcome, or one that maximizes total utility.5 From a utilitarian perspective, patent
protection solves the basic public goods problem of inventions. Since inventions
can be very expensive and take a long time to develop, they should be protected
against efforts by infringers to profit financially from them through copying or
reverse engineering. Without such protection, there is not enough incentive to
engage in inventive activity since it would not be possible to recoup the research
and development costs. The utilitarian theory thus protects an inventor’s interest in
his discovery by allowing the inventor to exclude others from making, using,
offering to sell, or selling his idea.
In contrast to the Lockean desert-theory, the utilitarian theory is appropriate to
analyze patent law because it takes into account the economic interests of
inventors. Under this theory, intellectual property law serves to increase the net
social welfare by providing patent monopolies as an incentive for authors and
inventors who produce ‘‘science’’ and ‘‘useful arts.’’ A patent monopoly grants the
patent holder the exclusive right to control the patent invention, meaning that the
patent holder has a right to exclude others from making, using, offering to sell, or
selling the invention. In exchange for this monopoly, the patented invention must
satisfy certain requirements, namely it must be new, useful, and nonobvious.6 A
product that is already in the public domain cannot be patented because it is not
new. The reasoning behind this requirement is that the public should not be denied
the use of a product which they already have access to and have already been
using. A patent holder, furthermore, must disclose his invention to the public in
exchange for being granted a monopoly. The disclosure must be sufficient to
enable a person of ordinary skill in the art to recreate the same invention. The
purpose behind this requirement is to allow people to use the information and
knowledge found in the patent to develop new products.
From an economic perspective, the price paid by society in granting the
monopoly is less than the benefit accrued by society from the invention of new,

5

This is often referred to as the Kaldor-Hicks definition of efficiency. The pareto optimal
outcome, on the other hand, is one in which no person can be made better off without making
another worse off.
6
See 15 USC §101, 102, 103.
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useful, and nonobvious inventions. However, this is a delicate balancing test. If
patent laws extend too far and any idea or invention can be patented, then the
benefit to society decreases as consumers are increasingly harmed by monopolies.
Likewise, if patent laws are too narrowly drawn, the benefit to society decreases
because inventors do not have enough incentives to invent. The utilitarian theory
thus mandates that the interests of both the inventor and society be taken into
account when determining whether or not to grant a monopoly.

Basis of Intellectual Property Law
The concept of intellectual property protection can be found in four sources. The
first source is the U.S. Constitution. In particular, Article I, Section 8 of the
Constitution states that Congress has broad power to ‘‘Promote the progress of
science and useful arts, by securing for limited times to authors and inventors the
exclusive right to their respective writings and discoveries.’’7 While this statement
is fairly broad, it can be broken down into three important components.
The first important component is the phrase ‘‘[p]romote the progress of science
and useful arts.’’ This phrase lays out the overall goal of the intellectual property
system, which is to promote and encourage innovation. This phrase is important
because it serves as the foundation of intellectual property and helps understand
how intellectual property law, especially patent law, has developed over the years.
Whenever changes are made to the patent system, such as the recent enactment of
the Leahy-Smith America Invents Act, the guiding force behind those changes is
to spur innovation. When an intellectual property system fails to spur innovation,
the justification for its existence and benefit to society is called into question.
Another important component of Article 1, Section 8 is that intellectual property rights confer upon the owner an exclusive right, or a monopoly, over their
inventions. It is this monopoly that helps promote innovation by providing owners
with a period of time in which they can develop and commercialize their product
without competition. The reason for such a monopoly can best be illustrated with
an example. In the area of pharmaceutical drugs, for instance, much debate has
centered on the cost of bringing a drug to the market, with some estimates being as
high as a billion dollars or more. To encourage the development of such high-cost
projects, intellectual property rights provide an incentive for innovators to recoup
the costs of developing their products. Without this incentive, it would be difficult
to imagine companies and investors being willing to embark on such time-consuming and costly endeavors.
While the monopoly provides time and exclusivity for inventors to develop and
market their products, the monopoly does not last forever. The third important
component of Article 1, Section 8 is thus the limitations of the intellectual
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property right. Depending on the type of intellectual property right awarded to the
owner, the monopoly is limited by time. For certain types of patents, such as utility
patents, the monopoly lasts for 20 years. For other types of patents, such as design
patents and plant patents, the monopoly last for only 14 years. Once the monopoly
expires, the invention belongs to the public. After the time period has expired,
therefore, the owner is no longer able to prevent competitors from developing the
invention and entering the market. This time limitation illustrates an important
aspect of intellectual property rights, which is the balance between promoting
innovation and benefiting the public. This theme of achieving a balance which
benefits both the inventors and the public will be seen throughout the various
chapters of this book.
A second source of intellectual property protection is statutory law. While the
U.S. Constitution conferred upon Congress the broad authority to protect intellectual property rights, it was Congress that further defined what the drafters of the
Constitution meant in Article 1, Section 8. In the area of patents, in particular,
Congress enacted the Patent Act of 1790 and many subsequent Acts to define the
patent laws. The America Invents Act, enacted in September 2011, is the latest
revision to the patent laws.
A third source of patent law is the U.S. Patent and Trademark Office. The U.S.
Patent and Trademark Office, most commonly referred to as the USPTO or the
PTO, is responsible for reviewing and issuing patents. In doing so, the USPTO is
responsible for carrying out the patent laws that were enacted by Congress. The
USPTO is also responsible for implementing legislation by interpreting statutory
law enacted by Congress and promulgating rules reflecting their interpretation of
the statutes.
The final source of patent law is the U.S. Supreme Court. As in most areas of
law, if there is confusion with the language of the law, it is the responsibility of the
Supreme Court to clarify to law or change it. In recent years, the Supreme Court
has become more active in deciding patent cases. The Court’s increased
involvement in patent cases represents a dramatic departure from traditionally
allowing patent matters to be decided by the Court of Appeals for the Federal
Circuit.

The U.S. Patent System
The recent enactment of the America Invents Act (AIA) in 2011 sparked interest in
the U.S. patent system and in patent reform in particular. While U.S. patent laws
are carried out by the USPTO, the patent laws are impacted by activity happening
not only at the USPTO, but also at the Supreme Court and Congress. In fact, major
changes to patent law have already occurred in recent years with the USPTO
proposing rule changes, the Supreme Court issuing more decisions in patent cases,
and Congress proposing patent reform legislation. The AIA is just one of the many
ways in which changes to the current patent system have taken place.
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Much of the impetus behind patent reform has been the result of the public’s
discontent with the current patent system. Two possible reasons exist to explain
why the public is losing confidence in the patent system. One possible reason is the
incorrect notion that jurisdiction over patent cases resides exclusively with the
Federal Circuit. Since the Supreme Court has decided relatively few patent cases
over the years, the perception is that the Federal Circuit has the final word on
patent law. Other courts must therefore abide by the Federal Circuit’s interpretation of the patent laws and cannot disagree with or correct the Federal Circuit.
One consequence of this system is that patent cases may be decided based on
erroneous interpretations of patent statutes.
Another reason for the public’s discord with the patent system, and perhaps the
dominant one, is the growing backlog of patent applications at the USPTO. The
backlog at the USPTO is a result of an increased volume of patent applications that
are being filed every year and that result in a delay in prosecution and issuance of
patents. In 2003, for instance, the USPTO received around 350,000 patent applications and had a backlog of over half a million.8 In 2010, however, the number of
patent applications received by the USPTO was as high as 520,277, a nearly 70 %
increase in 7 years. This increase stems, in part, from a focus on patenting
incremental improvements to technology rather than patenting truly innovative
discoveries. Patenting incremental advances in technology allows companies to
deter competitors or pursue infringers for damages. With the USPTO struggling to
keep up, such frequent filings of new and continuation applications ultimately
increase the backlog of pending applications and consequently the time and cost of
prosecuting an application.
As a result of the growing negative sentiment surrounding the patent system,
changes have been proposed and, in some cases, implemented to improve the
system. These changes have come from the USPTO, the Supreme Court, and even
Congress. They will be discussed in turn below.

United States Patent and Trademark Office
In 2007, the USPTO began advancing its own patent reform by proposing new
rules that promised to decrease the backlog of pending patent applications.
Although never implemented, the USPTO sought to curtail the use of continuation
patent applications, limit the number of claims receiving initial examination in
each patent application, and change Information Disclosure Statement (IDS)
requirements for citing prior art references. All together, these changes were seen
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as mechanisms to reduce the amount of time spent prosecuting a patent application
and also reduce the number of application awaiting prosecution.
The first change proposed by the USPTO was directed to limiting the number of
continuation applications allowed. Previously, an applicant could file as many
continuation applications as necessary or as desired as long as they were filed
during the lifetime of the parent application. This procedure was criticized for
creating uncertainty as to what technology is covered or could be covered by any
given patent application. The new rule attempted to alleviate some of the concerns
associated with uncertainty by permitting inventors to file only two continuation
applications for each type of invention disclosed in an original patent application.
Applicants would be required to show ‘‘good cause’’ if they wanted to file additional continuation applications.
While this rule may have alleviated the backlog of pending applications at the
USPTO, companies were concerned that such changes would have increased the
costs associated with preparing and filing a patent application and would have
limited a company’s ability to gain the broadest possible coverage for its inventions. Companies often use continuation applications to broaden or change the
scope of their patent claim coverage to reflect their business strategy or product
development. If this rule change would have been implemented, companies would
have needed to expend more resources initially to ensure the broadest possible
coverage for their inventions so that any future changes in business or product
development strategy would be encompassed. Moreover, limiting continuation
applications would have affected licensing negotiations as companies often analyze entire families of patents, including pending continuation applications, when
deciding to license.
In addition to limiting the number of continuation applications, the USPTO
further proposed to limit the number of claims allowed during examination. In the
U.S., as well as in many foreign countries, applicants can submit as many claims
as desired as long as they paid an additional fee for any excess claims. The new
rule proposed by the USPTO, however, would have limited the number of claims
to 25, including 5 independent claims. If additional claims were filed, the new
rules required them to be accompanied by a lengthy examination support document detailing the patentability analysis of each claim before the USPTO would
have issued a first office action. Similar to the limitation on continuation applications, this proposed rule would have increased the costs associated with preparing and filing a patent application and would have limited a company’s ability
to gain the broadest possible coverage for its inventions.
The third rule proposed by the USPTO sought to alter Information Disclosure
Statement (IDS) requirements. Under the current rules, an applicant must disclose
all material prior art related to the invention in an IDS. In many instances, the
number of references could be excessive and could increase the amount of time
spent by the Examiner in evaluating the references. The proposed rule sought to
reduce the burden on the Examiner by requiring the applicant to provide an
explanation when the number of documents cited in the IDS exceeded 20. The new
rule thus would have placed an additional burden on companies to not only
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carefully select which prior art they cited, but also prepare a document to differentiate the current invention from each and every cited reference. Similar to the
previous two proposed rule changes, this change would have increased the time
and cost devoted to preparing a patent application.
The USPTO’s proposed rule changes were not received favorably, and in the
summer of 2007, the USPTO was even sued on the ground that such proposed rule
changes were in violation of the U.S. patent law and therefore invalid. Shortly
thereafter, GlaxoSmithKline also filed suit seeking a preliminary injunction to
prevent the enforcement of the new rules. On October 31, 2007, a day before the
changes were to come into effect, a preliminary injunction was granted to prevent
the USPTO from enforcing the rules. The injunction was made permanent in April
2008, but overturned a year later in March 2009 by Federal Circuit Court of
Appeals. In October 2009, USPTO withdrew its proposed changes.
In addition to the proposed rules, the USPTO has implemented procedures to
accelerate the examination of a patent application. This accelerated examination
practice addresses the lengthy turnaround process and promises final decisions on
allowance or denial to be rendered within 12 months of filing. It not only allows
inventors to protect their products from infringement, but also attracts investors
who want the certainty of an issued patent before investing. Although more
expensive than the traditional pathway, many companies are electing the accelerated examination option to receive a patentability decision within 1 year.

Supreme Court
The Supreme Court’s recent attention to patent cases further reflects the rising
concern about the patent system. The Court’s involvement in patent cases represents a dramatic departure from traditionally allowing patent matters to be decided
by the Federal Circuit. While jurisdiction over patent cases historically rested with
the Supreme Court, the Court of Appeals for the Federal Circuit was formed in
1982 to specifically hear patent cases and provide uniform patent decisions. Since
the Federal Circuit’s inception, the Supreme Court remained detached from patent
matters and left the Federal Circuit’s opinions mostly undisturbed. In recent years,
however, the Supreme Court began hearing more patent cases and has since played
a more integral role in shaping patent law. Interestingly, the Supreme Court has
reversed the Federal Circuit in most of the patent cases it has agreed to hear,
suggesting the Supreme Court is not satisfied with the way the Federal Circuit has
been handling patent cases. Below we address some of the Court’s most notable
decisions in this past decade.
The Supreme Court’s growing involvement in patent cases, especially ones
dealing with biotechnology, began with the 2005 case of Labcorp v. Metabolite
[2]. In this case, the Supreme Court was asked to decide the patent-eligibility of a
diagnostic test that correlated high levels of total homocysteine in the blood and a
vitamin B deficiency. Although the Supreme Court ultimately declined to decide
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the case, the dissenting opinion had a profound impact on the future of patenting
medical processes. In the dissent’s view, the correlation between total homocysteine and vitamin B deficiency was a natural phenomenon, and accordingly,
constituted ineligible subject matter for patent protection. The Labcorp decision
revitalized the doctrine of patent-eligibility and set the foundation for challenging
patents based on eligible subject matter.
Another case that demonstrates the Supreme Court’s increased desire to affect
patent law is eBay v. Mercexchange [3], decided on May 16, 2006. Traditionally, a
determination of patent infringement automatically resulted in a permanent
injunction to stop the infringing activity. The eBay decision, however, determined
that a permanent injunction should not automatically be issued. Rather, a permanent injunction should be issued only after a federal court weighs a 4-factor test.
The eBay decision represents a significant loss for patent holders who are now
forced to overcome an additional burden when seeking an injunction to stop patent
infringement.
In 2007, the Supreme Court once again impacted patent practice when it altered
the balance of power between patent holders and their licensees. In Medimmune v.
Genentech [4], the Court ruled that a patent licensee does not have to breach or
terminate a license agreement before bringing an action challenging the scope or
validity of a licensed patent. Accordingly, a licensee can challenge the patent
while still reaping the benefits afforded by the license. The Supreme Court’s
decision in Medimmune represents a loss for licensors who are now forced to take
more precautions before entering into license agreements.
In another 2007 decision, the Supreme Court revisited the ‘‘obviousness’’
requirement for patentability. In KSR v. Teleflex [5], decided on April 30, 2007, the
Supreme Court made it easier to invalidate a patent and, likewise, made it harder to
obtain a patent based on obviousness. Areas of technology that combine several
established techniques or elements and those that utilize incremental modifications
to existing inventions are the most affected by this ruling. Since medical technology often relies on patenting incremental modifications, people in the industry
were carefully watching to see the impact of the Court’s decision.
In Quanta v. LG Electronics [6], also decided in 2007, the Supreme Court was
asked to decide whether a patent owner’s rights against third party customers were
‘‘exhausted’’ by a company’s license agreement with the licensee. Based on the
doctrine of patent exhaustion, the Supreme Court held that the doctrine of
exhaustion prevents a patent owner from asserting rights over products substantially embodied by the patents covered in the license. A seller is thus precluded
from controlling the uses of a product after its sale. The Quanta decision effectively impacts how biotechnology companies control their products down the
supply chain.
Another major case was the 2010 Supreme Court case of Bilski v. Kappos [7],
which was expected to change the landscape for patent-eligibility especially for
personalized medicine. In Bilski, the Supreme Court evaluated the Federal Circuit’s ‘‘machine or transformation’’ test for determining whether a claimed process
is patent-eligible. Under this test, a claimed process is patent eligible only if: (1) it
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is tied to a particular machine or apparatus, or (2) it transforms a particular article
into a different state or thing. If affirmed, the ‘‘machine or transformation’’ test
would render many claims, particularly those directed towards medical processes
or diagnostics, unpatentable. While the Supreme Court did affirm the ‘‘machine or
transformation’’ test, it held that it was not the sole test for patent-eligible subject
matter. Because it relaxed the standard for determining patent-eligibly, Bilski was
not as far-reaching as many had expected.
Where Bilski left off, however, another case waited its turn to challenge the
patent-eligibility of medical processes. In Prometheus Laboratories, Inc. v. Mayo
Collaborative Service [8], decided on March 20, 2012, the Supreme Court was
asked to determine whether claims directed to a method of administering a drug to
a patient and then determining the level of metabolite in the patient’s body as a
measure of the toxicity and efficacy of the drug dosages. The Court found that
diagnostic testing method claims representing conventional applications of laws of
nature were invalid under Section 101. To that end, the Supreme Court determined
that the claims did not ‘‘add enough to their statements of the correlations to allow
the processes they describe to qualify as patent-eligible processes that apply the
natural laws.’’ While it is still left to be seen how the USPTO and courts apply
Mayo to future cases, it is certain that the case will have a significant impact on
personalized medicine and diagnostic industries.
In another ground-breaking decision, the Supreme Court addressed the patenteligibility of genes. In Association for Molecular Pathology et al., v. Myriad
Genetics, Inc. [9], the Supreme Court was faced with deciding whether ‘‘isolated’’
genes are patentable subject matter under Section 101 or whether they should be
excluded as products of nature. On June 13, 2013, the Supreme Court issued a
unanimous decision against the patenting of isolated gene sequences. In its decision, the Court found that Myriad did not create anything new when it merely
isolated the genes in question (BRCA1 and BRCA2). The Court did hold, however, that synthetically created genetic material, such as composite DNA (cDNA),
is patent-eligible because it is not natural occurring. While some of the most
broadest possible biotechnology product claims will not be patentable in view of
the Myriad decision, the ability to patent synthetic genetic sequences will be very
important for companies engaging in biomedical research.
While the Supreme Court’s decisions may be seen as hindering an inventor’s
ability to obtain patent protection, these decisions reflect the Supreme Court’s
continuing interest in shaping the patent system.

Congress
Following the USPTO’s and Supreme Court’s attempts at reforming the patent
system, Congress also made attempts to institute certain changes. Over the past
several years, Congress proposed legislation that included ideas such as switching
the U.S. patent system from a ‘‘first-to-invent’’ to a ‘‘first-to-file’’ system and
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introducing post-grant opposition review. Patent reform legislation was proposed
several times in recent years but was never approved until President Barack
Obama signed the Leahy-Smith America Invents Act (AIA) into law on September
16, 2011. The AIA, named for its lead sponsors, Senator Patrick Leahy (D-VT)
and Representative Lamar Smith (R-TX), represents the most significant change to
the U.S. patent system since 1952.
While the AIA consists of numerous provisions, there are three main changes
that stem from it. First, the Act switches the U.S. patent system from a ‘‘first to
invent’’ to a ‘‘first to file’’ system. This change means that the inventor who files a
patent application first will be entitled to the patent irrespective of who actually
invented or reduced the invention to practice first. By switching the U.S. to a firstto-file system, the AIA harmonizes U.S. patent laws with the patent laws of other
countries, most of which already operate on a ‘‘first-to-file’’ system. This part of
the AIA became effective for patent applications filed on or after March 16, 2013.
The second major change to the patent system is replacing interference proceedings with derivation proceedings. Previously, interference proceedings were
available for applications covering the same invention but filed at different times to
establish who has rights to the invention. Under the old system, an inventor who
filed his application second may still have been entitled to the patent if he was able
to prove that he was actually the first to invent and reduce the invention to practice.
Under the new system, however, the inventor who filed second will not be entitled
to the patent unless he is able to prove that the inventor who filed first derived the
invention from him. The new derivation proceedings are designed to ensure that
the person who filed the application first is the actual inventor and did not derive
the invention from another person.
Last, the AIA revises and expands upon post-grant opposition proceedings by
allowing supplemental examination, adding preissuance submissions by third
parties, adding post-grant review, and expanding inter partes reexamination. Prior
to issuance of a patent, the AIA allows supplemental examination of a patent
application, which allows patent owners to request the USPTO to consider,
reconsider or correct information that may be relevant to the patent. If the new
information raises a substantial new question of patentability, the USPTO will reexamine the application. By allowing patent owners to correct any deficiencies in
their patents before they issue, supplemental examination reduces the likelihood
that third parties will challenge the validity of an issued patent.
Before the patent issues, the AIA also allows third parties to submit to the
USPTO any patent, published patent application or other printed publication of
potential relevance to the examination of an application. The submission must be
made before the earlier of: (a) a notice of allowance or (b) the later of: (i) 6 months
after publication or (ii) the first rejection of any claim being examined, and must
include a statement of why the submitted documents are relevant to the patentability of the application.
Once the patent has issued, the new system provides for a new post-grant
review (PGR) proceeding during which third parties can challenge the validity of
the patent. The petition must be filed within 9 months after issuance of the patent
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or issuance of a broadening reissue patent. If more than 9 months have passed
since the issuance of the patent, the new system still allows for inter partes review
(IPR) of the patent. IPR replaces inter partes re-examinations and may be
requested by anyone 9 months after a patent has been issued. To request an IPR, a
petitioner must submit prior art patents or printed publications and show that there
is a reasonable likelihood that the petitioner would prevail with respect to at least
one challenged claim.
The new patent reform carries serious implications for biotechnology companies who are seeking to obtain patent protection. Once implemented, the AIA will
impact patent strategies, especially for early-stage companies. For instance, the
new patent system may negatively burden early-stage companies which, as a result
of the first-to-file requirements, may be forced to file patent applications faster and
often prematurely without understanding the technology’s full capabilities.
Moreover, while many believe that the new post-grant opposition proceedings will
increase the quality of patents because they are subject to such review, the proceedings are also time-consuming and costly. As a result, early-stage companies
may have to endure a longer and more costly process because of increased challenges to patents. Early-stage companies may not have the necessary cash to either
defend their own patents or challenge the patents of their competitors.

Summary
This first chapter provided a basic overview of intellectual property, particularly
focusing on patents, some of the fundamental principles behind them, and how the
law surrounding patents has been shaped over the years by changes in the Supreme
Court, Congress, and also the U.S. Patent and Trademark Office. Understanding
the basic principles of patent law is necessary for understanding some of the more
complex topics that will be addressed in the subsequent chapters.
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Chapter 2

Obtaining, Enforcing and Defending
Patents

This chapter focuses on the law governing patents and is primarily concerned with
discussing the legal issues surrounding the requirements for obtaining a patent,
enforcing a patent against a possible infringer, and also defending a patent against
attempts to invalidate it.

Obtaining Patent Protection
In order to obtain a patent, several requirements must first be satisfied. In the U.S.,
the requirements for patentability include eligible subject matter, utility, novelty,
nonobviousness, and enablement.1 The European Patent Convention ‘‘EPC,’’
which is valid in 38 countries, grants patents for inventions, which are susceptible
of industrial application, and which are novel and involve an inventive step.2
Although the requirements seem different, they are actually very similar. Both the
U.S. and the EPC requirement appropriate subject matter, novelty, utility/industrial
applicability, and nonobviousness/inventiveness. Within each of these requirements, however, the patent laws may vary across countries. Each of these
requirements is discussed in more detail below.

Patentable Subject Matter
The requirement for patentable subject matter in the U.S. is provided in 35 U.S.C.
Section 101 which states that, ‘‘[w]hoever invents or discovers any new and useful
process, machine, manufacture, or composition of matter, or any new and useful
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improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this title.’’3 According to 35 U.S.C. Section 101, therefore, an
invention must fall within one of five categories—process, machine, manufacturer,
composition of matter, or improvement—to be eligible for patent protection.
These five areas have been broadly interpreted over the years such that very
little is excluded. What is excluded, however, are laws of nature, natural phenomena, abstract ideas, and mental processes. These exclusions are known as
‘‘fundamental principles’’ which are the building blocks for all future research and
are ‘‘part of the storehouse of knowledge of all men… free to all men and reserved
exclusively to none’’ [1]. Also excluded are products of nature. If something can
be found in nature, and is therefore already in existence, it cannot be patented.
While almost everything can satisfy the subject matter requirement of patentability, we will see in later chapters in this book that a great deal of the controversy
surrounds the patent-eligibility of genes and certain medical processes.
Unlike the U.S., the EPC does not provide a definition for what qualifies as an
‘‘invention.’’ The EPC does, however, provide a list of what does not qualify as an
‘‘invention.’’ These excluded inventions include discoveries, scientific theories,
mathematical methods, esthetic creations, schemes, rules, and methods for performing mental acts, playing games, or doing business, programs for computers,
and presentations of information.4 It seems that the most important excluded
category is ‘‘discoveries,’’ which are comparable to products of nature.

Utility
Another requirement for patent protection is utility under 35 U.S.C. Section 101.
Under U.S. patent law, utility requires the invention to be useful. In other words,
the invention must provide some identifiable benefit to the user. Almost every
invention can be shown to have some degree of utility. A chair, for instance,
provides a means for sitting. A stapler, on the other hand, provides a means for
clipping multiple pieces of paper together. A stapler can also serve as a paperweight. As you can see, the bar to satisfying the utility requirement is low. As long
as an invention can be shown to have some sort of practical purpose, it can satisfy
this requirement.
Despite the minimal hurdles to satisfying this requirement, problems often arise
with compounds that have an unknown use or function. The landmark case in this
area is Brenner v. Manson [2]. In Brenner, the Supreme Court held that a process
for making a steroid compound without disclosing a use for the steroid failed to
satisfy the utility requirement. In its decision, the Supreme Court rejected the
argument that utility is satisfied ‘‘because it works—that is, produces the intended
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product,’’ or ‘‘because the compound yielded belongs to a class of compounds now
the subject of serious scientific investigation.’’
The rationale for the Supreme Court’s decision in Brenner was to avoid
allowing overly broad patents and to put certain limitations on what can be
claimed. To this end, the Court said:
‘‘[A] process patent in the chemical field, which has not been developed and pointed to the
degree of specific utility, creates a monopoly of knowledge which should be granted only
if clearly commanded by the statute. Until the process claims has been reduced to production of a product shown to be useful, the metes and bounds of that monopoly are not
capable of precise delineation. It may engross a vast, unknown, and perhaps unknowable
area. Such a patent may confer power to clock off whole areas of scientific development,
without compensating benefit to the public.’’

The Supreme Court further held that without conferring on the public a specific
and substantial utility, there is no reason to grant a patent.
‘‘The basic quid pro quo contemplated by the Constitution and the Congress for granting a
patent monopoly is the benefit derived by the public from an invention with substantial
utility. Unless and until a process is refined and developed to this point—where specific
benefit exists in currently available form—there is insufficient justification for permitting
an applicant to engross what may prove to be a broad field.’’

The Supreme Court concluded its decision with the often quoted aphorism that
a ‘‘patent is not a hunting license. It is not a reward for the search, but compensation for its successful conclusion.’’
To further define the breadth of the utility requirement articulated by the
Supreme Court in Brenner was the case of In re Fisher [3]. In that case, the
Federal Circuit addressed the issue of whether an applicant can obtain patent
protection covering genes or gene fragments that have no known function. The
patent application disclosed five purified nucleic acid sequences, commonly
referred to as ‘‘expressed sequence tags’’ or ESTs, but did not provide a specific
use for the ESTs. Since none of the uses of the ESTs was disclosed, the Federal
Circuit held that the applicant had not satisfied the ‘‘substantial utility’’ or the
‘‘substantial benefit’’ requirements for patentability. In doing so, the Court
emphasized the importance of identifying the underlying function of genes in order
to satisfy the utility requirement.
European patent law, in contrast to U.S. patent law, does not require the same
showing of usefulness. Rather, European patent law requires that the invention
have industrial applicability, such that it can be ‘‘made or used in any kind of
industry, including agriculture.’’5 This requirement has been broadly interpreted
and generally serves to only exclude inventions that are purely esthetic or which
cannot work because they operate in contradiction to the laws of nature.

5

EPC Art. 57.
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Novelty
To quality for patent protection, an invention must also be novel.6 If an idea is
already known and available to the public, the idea cannot be patented. The
concept of novelty finds its basis in the Constitution, which advocates that an
incentive should be provided as a means for encouraging new innovations. For
something that already available to the public, on the other hand, a patent is
unnecessary because it does little to advance ideas.
The novelty requirement is embodied in Section 102 of the patent statute and
Article 54 of the EPC. To be novel, an invention must be different from what is
already available to the public. This concept can be illustrated using a simple
example. Let us imagine that your invention has three elements: A, B, and C. An
examination of the public domain reveals several other inventions. One of these
other inventions has elements A and B, another invention has elements A and C, and
a third invention as only element A. The question now is whether your invention
with elements A, B, and C is novel over the other inventions. The answer is yes.
None of the other inventions contains each and every element of your invention. The
first invention only has A and B, but not C. The second invention only has A and C,
but not B. The third invention only has A, but not B or C. If, however, there was
another invention that had elements, A, B, C, and D, your invention would not be
novel. This is because, even though this other invention has element D which is not
in your invention, that invention still had A, B, and C, each of which is found in your
invention. The bottom line is, to satisfy the novelty requirement, your invention
cannot have each and every element of another product.

Nonobviousness
Another requirement for patentability is that your invention cannot be obvious in
light of existing prior art. In other words, your invention must be sufficiently
inventive—non-obvious—to those of ordinary skill in the art at the time the invention was made to be patentable.7 This requirement is provided in 35 U.S.C. Section
103 and Article 56 of the EPC. The rationale behind this requirement is that innovation is not promoted when one simply creates something that is obvious. Exclusivity, therefore, is not warranted for such inventions that do not promote innovation.
To better understand this concept, let us begin by looking at a basic example. In
particular, let us examine the example provided above in the discussion of novelty.
Instead of asking whether your invention with elements A, B, and C is novel over
the other three inventions, this time we are going to ask whether it is obvious over
the other three inventions. The answer is yes. Rather than focusing only on one
6
7
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prior art reference at a time, obviousness allows us to look at multiple prior art
references and combine them. In this case, if we combine the first two references,
the one with elements A and B and the one with elements A and C, we end up with
a final product having elements A, B, and C. Since this combination has each and
every element of your invention, we can say that your invention is obvious, and
thus unpatentable, in light of the other two. If, however, none of the prior art
references had element C, then your invention would not be obvious.
While this example is seemingly straightforward, most nonobviousness determinations are more complex. To be nonobvious, an invention cannot have been
obvious to those skilled in the art at the time the invention was made. Courts will
look at several factors when determining obviousness. These factors were outlined
by the Supreme Court in Graham v. John Deere Co. [4] and are commonly
referred to as the ‘‘Graham factors.’’ The Graham factors include the scope and
content of the prior art, the level of ordinary skill in the art, the differences between
the claimed invention and the prior art, and objective evidence of nonobviousness.
Some additional factors mentioned by the court include commercial success, longfelt but unsolved needs, and failure of others.
The Supreme Court’s decision in Graham was revisited in the 2007 Supreme
Court case of KSR International Co. v. Teleflex Inc [5]. In KSR, the Court reaffirmed the Graham decision, which had previously been narrowed by a series of
lower court decisions, but favored a more flexible approach to determining
obviousness. Following the decision, the USPTO required its Examiners to consider ‘‘whether the improvement is more than the predictable use of prior art
elements according to their established functions’’ when crafting an obviousness
rejection [6]. The KSR decision thus appears to bar the patentability of inventions
that would be ‘‘obvious to try’’ to a person of ordinary skill in the art.
This higher standard of patentability that resulted from the KSR decision may
be problematic for gene patents whose discovery may be ‘‘obvious to try’’ in view
of existing methods for isolating genes. In fact, KSR appears to overrule two 1990s
Federal Circuit cases which prohibited the use of the ‘‘obvious to try’’ test to
invalidate gene sequences based on known methodologies to isolate genes. In both
those cases, the Federal Circuit held that the ‘‘existence of a general method of
isolating cDNA or DNA molecules is essentially irrelevant to the question of
whether the specific molecules themselves are obvious.’’ The Federal Circuit
instead required the prior art to teach or suggest structurally similar polynucleotide
sequences in order to support a finding of obviousness.
In In re Bell, for instance, the Federal Circuit considered the obviousness of
polynucleotides encoding human insulin-like growth factors I and II (IGF-I and
IGFF-II) in light of prior art that discloses the putative polynucleotide sequences of
IGF-I and IGF-II and a general method for isolating genes, and held that knowledge of the polynucleotide sequences and a general method for isolating a gene
were insufficient to render the gene sequences obvious [7].
In In re Deuel, similarly, the Federal Circuit considered the obviousness of
polynucleotide sequences encoding heparin binding growth factors in view of prior
art that described partial polynucleotide sequences that were identical to a portion of
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the applicant’s sequence and a general method for isolating genes, and found that the
prior art failed to disclose or suggest the claimed polynucleotide sequence [8].
These two cases recognized the complexity and unpredictability of biotechnology inventions and shielded those inventions from obviousness attacks based
on ‘‘obvious to try.’’ However, the landscape for such inventions seems to have
changed following the Supreme Court’s decision in KSR. The change is illustrated
in In re Kubin [9]. In Kubin, the Federal Circuit held that claims directed to a
human gene encoding the protein Natural Killer Cell Activation Inducing Ligand
(NAIL) were obvious in view of prior art that disclosed the NAIL protein, a
method for isolating the gene encoding NAIL, and a probe for performing that
isolation. In its decision, the Federal Circuit interpreted KSR as overruling Deuel
and held that the ‘‘obvious to try’’ test is even applicable to complex and unpredictable areas like biotechnology. This decision has important implications for
continued development and innovation in the biotechnology fields, which often
relies on using basic scientific methods to incrementally explore new areas of
research.

Written Description and Enablement
The final requirement for obtaining patent protection is the disclosure requirement,
which is provided in Section 112 of the patent statute. Under U.S. patent law, the
disclosure requirement states that the ‘‘specification shall contain a written
description of the invention, and of the manner and process of making and using it, in
such full, clear, concise, and exact terms as to enable any person skilled in the art …
to make and use the same.’’8 Similarly, under the European patent system, the EPC
dictates that a patent application shall disclose the invention ‘‘in a manner sufficiently clear and complete for it to be carried out by a person skilled in the art.’’9 In
other words, inventors are under an obligation to fully disclose their inventions to the
public. The disclosed information should be clear and sufficient enough to enable
someone skilled in the art to replicate the invention without undue burden.
There are two main purposes behind this requirement. The first is to promote
the progress of science by disclosing information to the public. As mentioned
before, the underlying foundation of patent law is to encourage innovation. This is
accomplished by providing patent holders with a limited monopoly during which
they can financially benefit from market exclusivity. In return for this monopoly,
however, patent holders are required to provide a benefit to society by fully disclosing their inventions. By contributing to the common knowledge, the patent

8
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holders are allowing the public to learn from their discoveries and also build upon
them, thereby continuing the cycle of innovation.
The second purpose behind the disclosure requirement is to define the scope of
an invention. An intellectual property right is a property right similar to ownership
of real estate. When acquiring title to real estate, the exact limitations of the real
estate being transfered are outlined in a deed. For instance, the deed will provide
the street address, the lot number, and will also provide the locations of where the
property ends. This information is necessary to define the scope of the property.
Patent law similarly strives to define the scope of an invention. This assures that
the patent holder does not acquire rights to more than is warranted. It does so by
requiring the invention to be described in sufficiently clear terms. Striking a balance between broad and valid claims and ones that are insufficiently disclosed is an
important yet delicate task. If the invention is described too broadly, the patent can
be invalidated. On the other hand, if the invention is described too narrowly, it may
be easy for competitors to get around the patent.
There are several key cases addressing the scope of the written description
requirement of Section 112. One key case focuses on the importance of identifying
the claimed invention and involves the blockbuster drug Celebrex (celecoxib).
Celebrex was initially developed by G. D. Searle & Company and later acquired
by Pfizer. The University of Rochester sued Searle claiming that Celebrex
infringed one of the University’s patents which covered drugs like Celebrex.
Specifically, the University asserted U.S. Patent No. 6,048,850, which claimed a
method of inhibiting COX-2 in humans using a compound, but did not actually
identify any COX-2 inhibitors. Since the University of Rochester provided no
description of a compound that could inhibit COX-2, the Federal Circuit ruled in
favor of Seale and held that the University had not satisfied its requirement under
Section 112, thus invalidating the patent [10]. To satisfy the written description
requirement, accordingly, the patent application must, at a minimum, identify the
compound it seeks to claim.
Once the claimed invention is identified in the application, it must also be
adequately described in the application. What constitutes adequate description was
illustrated in the case of Regents of the University of California v. Eli Lilly and Co
[11]. Eli Lilly centered on the rights to human insulin. In the case, UC sued Eli
Lilly for infringing two of its patents, one of which claimed the ‘‘cDNA’’ sequence
for humans [12]. UC, however, had experimentally only managed to isolate the
proinsulin cDNA sequence for rats, but not humans. Nevertheless, UC obtained
broad claims covering human, vertebrate, and mammalian proinsulin cDNA, as
well as microorganisms containing such cDNA. In response to the law suit, Eli
Lilly argued that UC’s claims directed to human proinsulin cDNA were invalid
because UC had not satisfied the written-description requirement.
To satisfy the written description requirement of Section 112, as we saw above,
the ‘‘specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact
terms as to enable any person skilled in the art … to make and use the same.’’
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When interpreting Section 112, the Federal Circuit has explained that the application ‘‘must also convey with reasonable clarity to those skilled in the art that, as
of the filing date sought, he or she was in possession of the invention’’ [13]. Since
UC disclosed the sequence for proinsulin in rats but did not provide any such
disclosure for proinsulin in humans, Eli Lilly argued that UC was not ‘‘in possession’’ of the human proinsulin cDNA sequence when it filed its patent application. UC, on the other hand, argued that since it obtained the cDNA sequence for
a species in the mammalian genus, i.e, the rat, it was entitled to claim the cDNA
sequence for all other species falling within the mammalian genus, including
humans. The question before the Federal Circuit, therefore, was whether UC’s
patent application provided support for human proinsulin cDNA.
Upon review of the case, the Federal Circuit rejected UC’s arguments and
rendered UC’s patent invalid under Section 112. The Court explained that
although the specification provided a hypothetical method of obtaining human
cDNA, the specification did not provide any information regarding the relevant
structure or physical characteristics of the cDNA encoding human proinsulin or the
actual nucleotide sequence. As stated by the Court, ‘‘describing a method of
preparing a cDNA or even describing the protein that the cDNA encodes… does
not necessarily describe the cDNA itself.’’ The Court, accordingly, found that the
specification did not adequately provide support for UC’s claims directed to
human proinsulin cDNA.
The Federal Circuit further examined whether UC’s other claims to cDNA
encoding vertebrate and mammalian insulin, which were based on the rat
sequence, were supported by the specification. The Court found that although the
specification explicitly used the words ‘‘vertebrate insulin cDNA’’ and ‘‘mammalian insulin cDNA,’’ the specification did not adequately support the claims
because ‘‘a generic statement such as ‘vertebrate insulin cDNA’ or ‘mammalian
insulin cDNA,’ without more, is not an adequate written description of the genus
because it does not distinguish the claimed genus from others, except by function.’’
The Court continued by saying that a ‘‘definition by function…does not suffice to
define the genus because it is only an indication of what the gene does, rather than
what it is.’’ According to the Court, therefore, the ‘‘patent statute requires a
description of an invention, not an indication of a result that one might achieve if
one made that invention.’’
Eli Lilly illustrates the importance of providing adequate support for the
claimed invention. Based on the Federal Circuit’s decision, it appears that a recitation of the actual genomic sequences may be necessary for the patent to comply
with the written description requirements of Section 112. Several years later, in
Enzo Biochem., Inc. v. Gen-Probe Inc. [14], the Federal Circuit elaborated on the
decision in Eli Lilly, holding that recitation of a genomic sequence is not the only
means of satisfying the written description requirement, but that depositing
organisms or constructs containing the sequence may also suffice.
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Enforcement of Patents
Once a patent is obtained, it may be enforced against others. Remember, a patent is
a negative right. It gives the owner of the patent the right to exclude others from
making, using, offering to sell or selling the patented invention. Enforcing a patent
is a way to prevent others from infringing a patented product.

Types of Patent Infringement
Under U.S. patent laws, there are several types of categories for patent infringement that are outlined in 35 U.S.C. Section 271. One type of category is direct
infringement. A U.S. patent may be directly infringed under Section 271(a) of the
Patent Act when ‘‘whoever without authority makes, uses, offers to sell, or sells
any patented invention within the United States or imports into the United States
any patented invention during the term of the patent therefore, infringes the patent.’’10 It is important to note that direct infringement does not require a showing
of intent to infringe the patent or even knowledge of the patent’s existence. It only
requires that the patent be infringed. Furthermore, Section 271(a) only applies to
infringing activity taking place inside the U.S. Accordingly, infringement could be
avoided under Section 271(a) simply by stepping outside the U.S. for one element
of the patent claim.
A U.S. patent can further be infringed if a third party induces the infringement
of another.11 According to Section 271(b) of the Patent Act, ‘‘[w]hoever actively
induces infringement of a patent shall be liable as an infringer.’’ Induced
infringement, also known as indirect infringement or contributory infringement,
requires proof that direct infringement has occurred as well as intent to induce the
infringement. Induced infringement, therefore, requires proof that the induced
infringer ‘‘knowingly aided and abetted another’s direct infringement of the patent’’ [15]. Mere knowledge of the possibility of infringement does not amount to
inducement.
The law surrounding Sections 271(a) and 271(b) recently evolved with the
Federal Circuit’s en banc decision in Akamai Technologies, Inc. v. Limelight
Networks, Inc. and McKesson Technologies, Inc. v. Epic Systems Corp [16, 17].
The Federal Circuit addressed both cases in a single opinion. Prior to this case, a
method claim could only be infringed if all of the steps were performed by a single
party or by the single party while another party acting as an agent for the single
party. For indirect infringement to occur under Section 271(b), as mentioned
above, there must be a direct infringer. If there is no direct infringer, there cannot
be any indirect infringement or inducement. Therefore, if multiple parties
10
11
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performed the steps of a method claim, there could be no direct infringer and thus
no finding of induced infringement.
In Akamai/McKesson, the Federal Circuit expressly overruled this line of reasoning and held that a party can be liable for inducing infringement of a method
patent claim even if different steps of the patented method claim were not performed by a ‘‘single entity.’’ Thus, the act of direct infringement required for a
finding of inducing infringement could be carried out either (a) by the inducer, or
(b) by multiple other parties. Under this decision, a finding of induced infringement under Section 271(b) could be easier to assert in certain personalized medicine patent claims. For instance, if a claim requires first testing for mutation X and
then administering drug Y if mutation is present, a pharmaceutical company could
be liable for inducing infringement if (a) the company knows of the patent, (b) the
company induces a clinical laboratory to test for mutation X, and (c) then induces
a physician to administer drug Y in response to the diagnostic results.
In addition to direct and indirect infringement, a U.S. patent can also be
infringed if a third party contributes to the infringement of another.12 To this end,
Section 271(c) further provides that:
‘‘[w]hoever offers to sell or sells within the United States or imports into the United States
a component of a patented machine, manufacture, combination, or composition, or a
material or apparatus for use in practicing a patented process, constituting a material part
of the invention, knowing the same to be especially made or especially adapted for use in
an infringement of such patent, and not a staple article or commodity of commerce
suitable for substantial noninfringing use, shall be liable as a contributory infringer.’’

Contributory infringement under Section 271(c) thus provides for an action of
infringement based on the sale of a component of a patented product in the U.S
even though the component itself does not infringe the claim of the patent. To
establish contributory infringement, the patent owner must show direct infringement, that the defendant had knowledge of the patent, and that the defendant knew
that the product for which the components were made was both patented and
infringing and that the defendant’s components had no substantial noninfringing
uses [18]. Section 271(c) is limited to infringing activity taking place within the
U.S.
A U.S. patent can also be infringed when components of a patented product in
the U.S. are shipped abroad and assembled abroad. Section 271(f) states:
(1) Whoever without authority supplies or causes to be supplied in or from the
United States all or a substantial portion of the components of a patented
invention, where such components are uncombined in whole or in part, in such
manner as to actively induce the combination of such components outside of
the United States in a manner that would infringe the patent if such combination occurred within the United States, shall be liable as an infringer.
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(2) Whoever without authority supplies or causes to be supplied in or from the
United States any component of a patented invention that is especially made or
especially adapted for use in the invention and not a staple article or commodity of commerce suitable for substantial noninfringing use, where such
component is uncombined in whole or in part, knowing that such component is
so made or adapted and intending that such component will be combined
outside of the United States in a manner that would infringe the patent if such
combination occurred within the United States, shall be liable as an infringer.13 (italics added)
Section 271(f) was designed to prevent infringers from avoiding U.S. patents
simply by shipping components of a product patented in the U.S. abroad and then
assembling those components outside the U.S. Under Section 271(f), those who
supplied components for assembly abroad were treated the same as those who
‘made’ or ‘sold’ the invention in the U.S. Section 271(f) represents Congress’s
attempts to expand the scope of U.S. patent law to cover certain acts occurring
abroad.
Infringement of a U.S. patent can further be found when a product made by a
process patented in the U.S. is imported into the U.S. Section 271(g) states:
‘‘Whoever without authority imports into the United States or offers to sell, sells, or uses
within the United States a product which is made by a process patented in the United
States shall be liable as an infringer, if the importation, offer to sell, sale, or use of the
product occurs during the term of such process patent. In an action for infringement of a
process patent, no remedy may be granted for infringement on account of the noncommercial use or retail sale of a product unless there is no adequate remedy under this title
for infringement on account of the importation or other use, offer to sell, or sale of that
product. A product which is made by a patented process will, for purposes of this title, not
be considered to be so made after (1) it is materially changed by subsequent processes; or
(2) it becomes a trivial and nonessential component of another product.’’

Section 271(g) is another attempt to expand the scope of U.S. patent law to
cover acts occurring abroad. This section was designed to prevent infringers from
manufacturing a product abroad using a process patented in the U.S. and then
selling the product in the U.S. This section becomes important in the area of
pharmaceutical drugs, where infringers may try to avoid infringement by manufacturing a drug abroad using a patented method and then importing the drug back
into the U.S. Section 271(g), therefore, treats those who manufacture a product
abroad using a method patented in the U.S. and then import the product into the
U.S. the same as those who ‘made’ the invention in the US.
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Determination of Infringement
A determination of infringement is essentially the inverse of a determination of
patentability. Rather than requiring an invention to contain some new element over
what exists in the prior art, infringement requires that your invention contain each
and every element that is found in the patent claim. In other words, if every
element of the patent claim is found in the invention, regardless of any additional
elements, then the invention infringes.
To better understand this concept, we can look at an overly simplified example.
Let us assume that one prior art patent claim contains three elements—A, B, and
C. Let us also assume that your invention contains four elements—A, B, C, and D.
The question is whether your invention infringes the prior art. The answer here is
yes. Since your invention contains every element of the prior, namely A, B, and C,
then your invention infringes the prior art.
The first step in determining whether every element of a patent claim is found
in an invention is to determine the meaning, or scope, of the claim. The first source
a court considers in determining the meaning of the claim is called intrinsic
evidence. Intrinsic evidence includes the language of the claim, the specification of
the patent and, if necessary, the prosecution history of the patent. If the claim
language is clear on its face, then the court may turn to the specification and
prosecution history only to determine if there is a deviation from the clear language of the claim. There may be a deviation, for instance, if the patentee uses
terms in a manner other than their ordinary meaning, or if the patentee has
relinquished a potential claim construction to distinguish a prior art reference. If
the claim language is not clear on its face, on the other hand, then the court may
refer to the specification and prosecution history to resolve the ambiguity. Arguments made by the Applicant during prosecution of the patent application, for
example, may be used to interpret the meaning or scope of a claim. If the meaning
or scope of a claim remains unclear even after considering intrinsic evidence, then
a court may consider extrinsic evidence. Extrinsic evidence refers to expert testimony, dictionaries, and technical treatises and articles that may provide guidance
as to how the claim should be interpreted.
Once the meaning or scope of a claim has been determined, a court examines
whether the accused product infringes the claim. The accused product can fall
within the scope of the patent claim in one of two ways, either literally or under the
doctrine of equivalents. Under literal infringement, every limitation of a patent
claim must be found in the accused product. Failure to meet even a single limitation in a claim is sufficient to negate a claim of literal infringement. Determining
whether a product literally infringes a patent claims involves identifying the
limitations of a claim and then determining whether each limitation is literally
present in the accused product.
If a claim is not literally infringed because one or more limitations are literally
missing from an accused product or process, the claim may still be infringed under
the ‘‘doctrine of equivalents’’ if such product or process contains an equivalent for
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each literally absent claim limitation. The Supreme Court in Warner Jenkinson Co.
v. Hilton Davis Chemical Co. addressed the framework for analyzing whether a
particular element is equivalent to an element in a claim [19]. According to the
Supreme Court, to prove infringement of a claim element under this doctrine, the
patent holder must prove that any difference between that claim element and the
accused product is ‘‘insubstantial’’ to one of ordinary skill in the art. Insubstantial
differences can be proved by showing that an accused product performs substantially the same function, in substantially the same way, to achieve substantially the
same result as the claim element under analysis [20]. In the above example, if your
product with elements A, B, C, and D performs the same function, in substantially
the same way to achieve substantially the same result as the prior art product with
only elements A, B, and C, then your invention may be found to infringe under the
doctrine of equivalents.
In the event that an accused product is found to infringe a patent, several
options may be available to the owner of the accused product and to the owner of
the patent. First, the accused product may be amended or altered in such a way that
it would avoid infringing the patent. This is known as ‘‘inventing around.’’
Inventing around requires identifying alternative ways to functionally achieve the
objectives of the desired product. In the case of a drug eluting stent, for example,
the owner of the drug may need to find an alternative way of delivering the drug to
the body which does not require the use of the patented stent.
Inventing around, however, may not always be the best method. In such cases,
entering into a licensing agreement with the owner of the stent may be a more viable
option. The license agreement would allow the owner of the accused product to
practice his invention without worrying about infringing the other party’s patent.

Remedies for Infringement
Of course, if the owner of the accused product continues to infringe and cannot or
does not want to invent around the patented product or enter into a license agreement
with the patent owner, the patent owner can sue for patent infringement. There are
two consequences for patent infringement—an injunction and money damages.
Traditionally, a court would automatically grant a permanent injunction to
prevent further infringing activities upon a finding of patent infringement. In 2006,
however, the Supreme Court held that a permanent injunction would not automatically be issued even upon a finding of patent infringement. Instead, the
Supreme Court required that a four-factor test be applied to determine whether a
permanent injunction should be granted. As set forth in eBay v. MercExchange, the
four-factor test requires the plaintiff to demonstrate that: (1) it has suffered an
irreparable injury; (2) remedies available at law are inadequate to compensate for
that injury; (3) considering the balance of hardships between the plaintiff and
defendant, a remedy in equity is warranted; and (4) the public interest would not be
disserved by a permanent injunction [21].
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By requiring a four-factor test, the eBay decision increases the difficulty of
obtaining a permanent injunction against an infringer. Instead of obtaining an
injunction immediately upon a showing of infringement, a patent holder must now
prove infringement and also demonstrate a ‘‘need’’ to enjoin an infringer. Even if a
plaintiff can satisfy each of the four factors, there is still no guarantee that the Court
will grant an injunction. Following the eBay decision, patent owners now face
additional hurdles and costs when attempting to stop infringement of their patents.
In addition to seeking an injunction, a patent owner may also be entitled to
certain damages. According to the patent laws, damages should be ‘‘adequate to
compensate for the infringement, but in no event less than a reasonable royalty for
the use made of the invention by the infringer, together with interest and costs as
fixed by the court.’’14 The patent laws, therefore, ensure that in the event of patent
infringement the owner would be entitled, at a minimum, to a ‘‘reasonable royalty.’’ There are many different factors that can be used to determine what a
‘‘reasonable royalty’’ would be, including, for instance, the nature and scope of the
license, the term remaining on the patent, and rates paid by licensees in a similar
field. The patent laws further provide that ‘‘[e]xcept as otherwise provided by law,
no recovery shall be had for any infringement committed more than six years prior
to the filing of the complaint or counterclaim for infringement in the action.’’15
Accordingly, a patent infringement claim cannot be brought more than 6 years
after the infringing activity took place.
In addition to seeking the statutory minimum amount of ‘‘reasonable royalty,’’
the patent owner may also be entitled to recover for lost profits. A patent owner
can recover lost profits if the patent owner is able to prove that it lost sales as a
result of the infringement. To prove lost sales, the patent owner must demonstrate
the existence of sales it would have made ‘‘but for’’ the infringement, which may
include proof of demand for the product, absence of acceptable noninfringing
substitutes, manufacturing and marketing capacity to make the infringer’s sales,
and proof of the amount of its lost profits [22].
In addition to obtaining the above damages, a patent holder may also recover a
reasonable royalty from any third party who, beginning on the date of publication
of the patent application through the date of issuance, made, used, offered for sale,
or sold, in the U.S., the invention as claimed in the published application if that
person had actual notice of the published application, and the claims in the issued
patent are substantially identical to the claims in the published application.16
In some cases, the prevailing party in an infringement action may also be able
to recover attorney fees. Attorney fees are generally only recovered in cases that
the court finds ‘‘exceptional,’’ such as those where there is a finding of wilful
infringement or where the patent is found unenforceable due to inequitable conduct [23, 24].

14
15
16

35 USC § 284.
35 USC § 286.
35 USC § 154(d).
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Defenses
An accused infringer can raise several defenses to a claim of patent infringement.
The following includes a brief description of several common defenses.

Invalidity
One defense to a claim of patent infringement is to show that the asserted patent is
invalid. Establishing invalidity requires a showing that the patent failed to meet
any of the statutory requirements for patentability. This can be accomplished, for
instance, by showing that prior art exists that demonstrates that the invention was
not novel or that it was obvious at the time the patent application was filed. The
result is that the patent will be invalidated and thus unenforceable. Since patents
are presumed to be valid, a showing of invalidity must be proven by clear and
convincing evidence.

Inequitable Conduct
Another defense to a claim of patent infringement is to show that the patent was
obtained as a result of inequitable conduct on the part of the applicant. A showing
of inequitable conduct generally occurs when a patent applicant misrepresents a
material fact during prosecution of the application with the intent to deceive or
mislead the USPTO into granting a patent. A finding of inequitable finding can
have serious consequences. It can lead to the unenforceability of all claims in the
patent resulting directly or indirectly from the inequitable conduct. In essence,
inequitable conduct can render a patent unenforceable.
In the case of Novo Nordisk Pharms. v. Bio-Technology General Corp [25], the
Federal Circuit examined whether inequitable conduct can arise from failure to
disclose to the USPTO that an example provided in the patent application did not
actually work and was not actually performed. Novo Nordisk was the assignee of
U.S. Patent No. 5,633,352 (‘352 patent) which claimed priority to U.S. Patent
Application No. 07/959,856 (‘856 application), which in turn claimed priority to a
1983 PCT application. The PCT application was based on, but did not claim
priority to, a Danish application filed in 1982. The PCT application contained a
prophetic example related to the process for producing ‘‘ripe’’ human growth
hormone (‘‘hGH’’) protein in E. coli bacteria from a pre-hGH fusion protein. To
avoid a 1983 prior art reference during prosecution of the application, applicants
asserted that the application was entitled priority to the 1982 Dutch application and
pointed to the example in the PCT application as support. The applicants, however,
failed to notify the USPTO that Novo Nordisk had not been able to produce ripe
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hGH following the procedure outlined in the example. Novo Nordisk’s application
was ultimately granted in 1997.
About 3 years later in 2000, Novo Nordisk’s ‘352 patent became the subject of
an interference with Bio-Technology General’s U.S. Patent Application No. 09/
023,248. During the interference, Novo Nordisk asserted that the PCT application
enabled the production of ripe hGH and even presented expert testimony regarding
the example. Finding Novo Nordisk’s arguments compelling, the Board of Interferences awarded Novo Nordisk priority in 2002. Bio-Technology General
appealed to the District Court. Since Novo Nordisk was unable to produce ripe
hGH using the disclosure of the PCT application, the District Court reversed the
Board’s decision and held that the ‘352 patent was unenforceable as a result of the
inequitable conduct.
The Federal Circuit affirmed the District Court’s decision based on evidence
showing that the example in the PCT application was never successfully used to
produce hGH. In affirming the decision, the Federal Circuit noted that every
applicant owes a duty of candor to the USPTO, and when the applicant breaches
that duty by misrepresenting a material fact, failing to disclose a material fact, or
submitting false evidence with the intent to deceive the USPTO, the applicant has
engaged in inequitable conduct. In Novo Nordisk’s case, the prophetic example in
the PCT application was a material fact because both the Examiner and the Board
relied on it in determining that Novo Nordisk’s invention was enabled. Moreover,
the Federal Circuit found that Novo Nordisk intended to deceive both the
Examiner and the Board because Novo Nordisk knew or should have known that
the Board and the Examiner would consider the PCT example important in
determining enablement. Since Novo Nordisk misrepresented the nature of the
example, Novo Nordisk breached its duty to the USPTO.
The Novo Nordisk decision represented a trend in which courts rendered patents
unenforceable when applicants misrepresented material information to the USPTO. This trend, however, was mitigated when an en banc Federal Circuit decision in Therasense, Inc. v. Becton, Dickinson and Company raised the standards
for proving inequitable conduct and reduced the likelihood of rendering a patent
unenforceable [26]. To prove intent under Therasense, the court held that there
must be evidence of a ‘‘deliberate decision’’ to deceive the USPTO. To satisfy this
requirement, the accused infringer must show that the applicant knew of the reference, knew that it was material, and made a deliberate decision to withhold it.
Simply showing that the applicant knew of a reference, should have known of its
materiality, and decided not to submit it to the USPTO was no longer sufficient to
prove intent. To prove materiality under Therasense, the court required a showing
of ‘‘but-for materiality.’’ To satisfy this requirement, the court must find that, but
for the deception, the USPTO would not have allowed the claim. Even if both
elements are satisfied, however, the court held that a patent should not automatically be rendered unenforceable. Rather, the court decided it should weigh the
equities to determine whether the applicant’s conduct warrants rendering the entire
patent unenforceable. Similar to the Supreme Court’s holding in eBay v. MercExchange, this equitable analysis is intended to provide courts with a certain
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amount of discretion when deciding whether or not to tender patents
unenforceable.

Exhaustion
Another defense to a claim of patent infringement is to show that the patent owner’s
rights to the patent were exhausted by a prior sale of the patented product. Under the
doctrine of patent exhaustion, the first unrestricted sale of a patented item exhausts
the patent owner’s control over that particular item. In other words, a seller is
precluded from controlling the use of a product after its first authorized sale.
An important case governing the exhaustion doctrine is the 2008 Supreme
Court case of Quanta v. LG Electronics. In Quanta, the Supreme Court was asked
to decide whether patent claims against third-party customers were ‘‘exhausted’’
by a company’s license agreement with the licensee. In Quanta, Intel licensed
several patents on methods and systems for processing information from the South
Korean firm LG Electronics (‘‘LG’’). Intel then used the method processes in the
licensed patents to create parts of a chipset technology which it subsequently sold
to Quanta, a computer manufacturer. Since Quanta had not obtained licenses from
LG, LG argued that Quanta was infringing its patents. In its infringement suit, LG
argued that its license agreement with Intel did not extend to combining Intel parts
with non-Intel parts. Quanta countered by arguing that LG had no further rights to
its product following its initial sale to Quanta.
The U.S. district court for the Northern District of California agreed with
Quanta and dismissed the matter. The Court of Appeals for the Federal Circuit
reversed, however, arguing that the exhaustion doctrine does not apply to a license
agreement because the license agreement between LG and Intel only covered the
‘‘use’’ of the processes in the patents, not the product created as a result of the
processes. Since Quanta’s rights to the products were limited to this use, the
Federal Circuit argued that Intel’s sale was not complete. According to the Federal
Circuit, therefore, the doctrine of exhaustion did not apply to the sale of an
incomplete article.
Following the Federal Circuit’s decision, Quanta petitioned the Supreme Court
for certiorari. The Supreme Court granted certiorari and reversed the Federal
Circuit [27]. In its decision, the Supreme Court held that exhaustion applies to the
sale of an incomplete article which is not covered by the patent as long as that
incomplete article ‘‘substantially embodies’’ or is a ‘‘material part of’’ the patented
invention. Since Intel was authorized to sell to Quanta, the doctrine of exhaustion
prevented LG from asserting any rights over products substantially embodied by
the patents covered in the license.
Although the Quanta case deals with computer technology, the Supreme
Court’s decision impacts how biotechnology companies control their products
down the supply chain. The concept of controlling downstream use over one’s
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invention typically arises in the context of importing pharmaceutical drugs across
countries, otherwise known as parallel imports. When transferring products across
countries, rights over the products may be ‘‘exhausted’’ by a sale in one country
such that the patent owner may not be able to enforce its rights over subsequent
sales in another country. There is no one rule when a product becomes exhausted,
but most countries have selected one of three possible options—national
exhaustion, regional exhaustion, or international exhaustion. Under national
exhaustion, which is followed by the U.S. and is exemplified by the Quanta
decision, a patent holder’s right over a product is exhausted by the first sale of a
good within that same country. Under regional exhaustion, which is followed by
the EU, a patent holder’s right over a product is exhausted when the product is first
sold in any country of the region. Under international exhaustion, a patent holder’s
right over a product is exhausted when the product is first sold anywhere in the
world. The doctrine of patent exhaustion as it relates to the sales of drugs across
countries is examined more closely in a later chapter.

Exhaustion and Self-Replicating Technologies
Recently, the doctrine of exhaustion has become central to a debate surround selfreplicating technologies and whether the doctrine extends to second-generation
progeny. As the name suggests, self-replicating technologies are technologies that
can reproduce by themselves where each new generation of product is substantially similar to the parent generation.
The case at the center of the controversy involved Monsanto Company, which is
the leading producer of a genetically engineered soybean seeds that are resistance to
the herbicide glyphosate, allowing more abundant, hardy, and nutritious harvests.
Monsanto has several patents protecting these genetically modified soybean seeds
and sells them under the name ‘‘Roundup Ready.’’ If a farmer wants to plant and
harvest crop using Roundup Ready seed, the farmer must purchase the seed from
an authorized seed distributor and execute a Technology Agreement. The Technology Agreement permits a farmer to grow a generation of soybeans using
Roundup Ready seed and consume the harvested crop or resell it as a commodity,
but it does not authorize a purchaser of Roundup Ready seed to save a harvested
crop and replant that crop to create another generation of soybeans.
Vernon Bowman is a 75-year-old Indiana soybean farmer who harvested second-generation seeds he bought from a local grain elevator. These second-generation seeds were the product of seeds purchased from a licensed seed distributor
of Monsanto. When Monsanto discovered that Bowman was harvesting these
second-generation seeds without paying a fee, Monsanto sued Bowman for patent
infringement, arguing that planting the product of Monsanto’s patented seeds
instead of purchasing new ones was a violation of the Technology Agreement.
In the dispute, both sides debated the role of the exhaustion doctrine in either
protecting or not protecting Bowman’s use of the progeny seeds. Bowman argued
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that Monsanto’s patent rights did not extend to second-generation seeds because
exhaustion not only encompasses patented products that have been the subject of
an authorized sale, but also copies of the product, ones that were never the subject
of an authorized sale. Bowman alleged that such an interpretation of the doctrine is
warranted because the use of Monsanto’s product inherently and unavoidably
results in the production of copies, namely, the progeny seed. Monsanto responded
that exhaustion did not apply because in the case of self-replicating technologies
the patent extends to the technology, specifically, the trait of herbicide resistance,
and not the seed itself.
The District Court and the Federal Circuit both held in favor of Monsanto,
reasoning that Monsanto’s herbicide resistant technology was covered by a patent
regardless of whether it was the original seed or a product of the original seeds
[28]. Bowman appealed the decision to the Supreme Court in hopes of obtaining a
favorable decision, but the Supreme Court upheld the previous decisions, ruling
unanimously in favor of Monsanto [29]. Writing for the Court, Justice Kagan
clarified the scope of the doctrine of exhaustion, saying that ‘‘Bowman could resell
the patented soybeans he purchased from the grain elevator; so too he could
consume the beans himself or feed them to his animals…But the exhaustion
doctrine does not enable Bowman to make additional patented soybeans without
Monsanto’s permission.’’ In other words, the doctrine of exhaustion allows
Bowman to use or resell soybeans purchased legitimately from Monsanto or a
licensed distributor but it does not allow him to make copies of the soybeans
without permission.
Even though Justice Kagan was careful to limit the scope of the ruling to the
situation before the Court, the Supreme Court’s decision will likely have a strong
impact on all self-replicating technologies, not just Monsanto’s genetically modified soybeans. Without controlling the use and dissemination of replica products,
an innovator’s ability to secure an adequate return on investment could be jeopardized by competitors who flood the market with replicas. Since genetically
modified soybeans can be replicated with relative ease by any user who possesses a
single seed, strong and enforceable patent protection is essential to protecting an
innovator’s rights over their discovery.

Experimental Use
Another defense to a claim of patent infringement is the experimental use
exception. The experimental use exception allows one party to infringe a patent of
another party as long as the infringing activity is experimental in nature. This
exception is limited to uses done for the purposes of pure scientific inquiry, or for
‘‘amusement, to satisfy idle curiosity or for strictly philosophical inquiry’’ [30]. It
does not apply to any use that is commercial in nature.
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The experimental use exception originates in Justice Story’s opinion in
Whittemore v. Cutter [31]. Story famously wrote that the intent of the legislature
could not have been to punish someone who infringes ‘‘merely for [scientific]
experiments, or for the purpose of ascertaining the sufficiency of the machine to
produce its described effects.’’ Courts have narrowly interpreted this holding in
subsequent cases.
Early cases considering the experimental use defense focused on whether the
infringing use was commercial or noncommercial in nature. In Roche Products, Inc.
v. Bolar Pharmaceuticals Co., Inc, for example, the Federal Circuit was asked to
decide whether use of a patented drug substance to support a New Drug Application
about 6 months prior to the expiration of the patent fell within the scope of the
exception [32]. In this case, Roche was a brand-name drug manufacturer that sold
Valium, whose active ingredient was protected by patent. Bolar was a generic drug
manufacturer that used the active ingredient in experiments to determine if its
generic product was bioequivalent to Valium in order to obtain FDA approval.
Although Bolar argued that its use of the patented drug substance was protected as
experimental in nature, the court ultimately held that the experimental use rule could
not be construed so broadly ‘‘as to allow a violation of the patent laws in the guise of
‘scientific inquiry,’ when that inquiry has ‘‘definite, cognizable, and not insubstantial commercial purposes.’’ Since the use of the patented drug substance was for
commercial purposes, i.e., developing a drug product that could later be sold, the
court found that Bolar’s activity was not protected.
In Embrex v. Service Engineering Corp., similarly, the Federal Circuit construed the experimental use exception by focusing on whether the infringing use
was commercial in nature [33]. Embrex was the exclusive licensee of a patent
directed to methods of vaccinating birds from disease while still in the egg. To
design around the patent, Service Engineering Corp. (‘‘SEC’’) developed a prototype that would inject vaccine into a part of the egg that was outside the scope of
the method specified in the patent. Due to difficulties during testing, some of the
vaccinations were inadvertently injected into areas covered by the patent. Embrex
sued SEC for patent infringement. In evaluating whether SEC was entitled to the
benefit of the experimental use exception, the Embrex court recognized a narrow
defense ‘‘for amusement, to satisfy idle curiosity, or for strictly philosophical
inquiry,’’ but found that since SEC was conducting its tests in furtherance of a
commercial purpose, the court refused to allow SEC to be protected by the
experimental use exception. The Embrex court made it clear that the experimental
use exception was only applicable to noncommercial uses of a patented invention
and not those uses which are commercial in nature.
The experimental use doctrine was further tested in the case of Madey v. Duke
[34]. John M.J. Madey (‘‘Madey’’) was a former professor and head of the free
electron laser (‘‘FEL’’) lab at Duke University. Madey’s lab at Duke contained
equipment covered by two patents owned by Madey, including U.S. Patent No.
4,641,103, which covers a ‘‘Microwave Electron Gun’’ and U.S. Patent No.,
5,130,994 titled ‘‘Free-Electron Laser Oscillator For Simultaneous Narrow Spectral Resolution And Fast Time Resolution Spectroscopy.’’ When Madey resigned
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from Duke in 1998, Duke continued to use some of the lab’s equipment, including
the equipment covered by Madey’s patents. Since Duke did not obtain Madey’s
permission to use the lab equipment, Madey sued Duke for patent infringement of
Madey’s patents.
In a motion for summary judgment before the District Court, Duke claimed that
its use of Madey’s patent was exempted from patent infringement based on the
experimental nature of its use. The District Court granted Duke’s motion and
relied on Duke’s patent policy which states that Duke is ‘‘dedicated to teaching,
research, and the expansion of knowledge … [and] does not undertake research or
development work principally for the purpose of developing patents and commercial applications.’’ According to the court, therefore, Duke’s policy refuted any
contention that Duke was in the business of developing technology for commercial
applications.
On appeal, the Federal Circuit addressed the issue of whether Duke’s status as a
nonprofit educational institution that is dedicated to teaching, research, and the
advancement of knowledge satisfied the experimental use exception. Instead of
focusing the inquiry on a distinction between commercial and noncommercial use
as the Embrex court did, the Madey court refocused the inquiry on whether the
accused use was ‘‘in furtherance of the alleged infringer’s legitimate business.’’ If
the accused use was ‘‘in furtherance of the alleged infringer’s legitimate business,’’
regardless of whether or not it is commercial, then the use cannot qualify as
experimental for purposes of the exception. Since Duke was a major academic
institution in the business of research and education, the Federal Circuit concluded
that Duke’s use of the equipment for educational purposes were ‘‘in furtherance of
the university’s legitimate business,’’ and therefore outside the bounds of the
experimental use defense. The Federal Circuit remanded the case to the District
Court to assess whether Duke’s use fell within the scope of the exception as set
forth by the Federal Circuit. On remand, the District Court held that because
Duke’s use of the patented invention for educational purposes was, at least in part,
in furtherance of a legitimate business purpose, Duke did not qualify for the
experimental use exception [35].
The Madey decision shifted the focus of the experimental use defense from a
question of whether the use was commercial or noncommercial in nature to a
question of whether the use was in furtherance of the alleged infringer’s legitimate
business. Regardless of whether an institution or company is conducting activity
for commercial use, if the activity is in furtherance of the alleged infringer’s
legitimate business and is not solely for amusement, to satisfy idle curiosity, or for
strictly philosophical inquiry, the activity is not protected by the experimental use
defense.
While the experimental use doctrine has been narrowly applied over the years,
the doctrine was expanded to provide protection for activities taking place in
preparation of a submission to the FDA. In Merck KGaA v. Integra Lifesciences I,
Ltd [36], the United States Supreme Court held that the use of patented compounds
in preclinical studies is protected under 35 U.S.C. Section 271(e)(1) if there is a
reasonable basis to believe that the compound tested could be the subject of an
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FDA submission and if the experiments will produce the types of information
relevant to an Investigational New Drug Application (IND) or New Drug Application (NDA). This exception to a claim of patent infringement is examined more
closely in a later chapter.

Five Important Facts to Remember About Patents
While patents are often critical to the growth and success of companies, it is
important to remember that patents alone may not always be as valuable as you think.
Below are a few facts to keep in mind when thinking about the value of your patents.
Fact 1: A patent does not automatically give you the ability to begin selling
your product
As previously mentioned, a patent confers upon its owner a negative right. A
negative right allows the owner to prevent others from making, using, offering for
sale or selling the patented invention. A negative right does not, however, allow
the owner to actually make, use, offer for sale or sell the invention himself. A
patent, therefore, only allows its owner to block others from practicing the patented invention. It does not, however, allow the owner to practice his invention.
There are a few reasons for why a patent does not automatically allow its owner
to make use or sell his invention. First, there may be regulatory hurdles blocking a
product from entering the market. This is especially common in the biotechnology
field in which products must first obtain regulatory approval before they can enter
the market. Products such as pharmaceutical drugs, biologics, and medical devices,
for instance, must undergo extensive testing to ensure that they are safe enough for
human consumption. Therefore, even though the product itself may be covered by
a patent, it may still need to satisfy certain other requirements before it can be
marketed and sold.
The existence of a third-party patent could also prevent a company from
practicing its invention. This brings us to the second fact, which is that a product
that may be patented, may, nevertheless, still infringe another patent. This concept
is examined in more detail below.
Fact 2: A patent does not mean that the patented product is free of third party
patents
In certain situations, a patent owner may be blocked from making, using, or
selling his patented invention because his patented invention infringes an existing
third-party patent. This illustrates a very important concept in patent law which is
that a patent does not necessarily mean that the patented product is free of other
patents. This is because the standard for determining patentability is different from
the standard of determining infringement. When determining patentability, the
question turns on novelty, or whether or not your invention is novel over the prior
art. Novelty, consequently, usually turns on whether or not your invention has an
element that is not present in the prior art. Thus, if you can show that your
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invention has one novel feature, you can generally satisfy the novelty requirement.
In a previous example, we showed that an invention having elements A, B, and C
was novel over an invention with only A and B. Infringement, on the other hand,
generally turns on whether your invention has each and every element of the prior
art. Thus, if your invention possesses all the elements of the prior art, regardless of
what additional elements may be included, then your invention infringes the prior
art. In the example given, even though element C allowed your invention to be
patentable over the prior art, your invention still had each and every element of the
prior art, i.e., A and B, and therefore, your invention infringes.
This can be illustrated in another way. Let us consider drug eluting stents, for
example. Drug eluting stents are made up of more than one component, namely a
stent and a drug coating. If a company wants to manufacture drug eluting stents,
the company would need to ensure that it is clear of third-party patents to either the
stent or the drug before it can make the combination, i.e., the drug eluting stent. If
a third party has patent claims directed to one component of the combination, such
as the stent, the company may be unable to develop the combination. This is
because the combination of the drug eluting stent, while patentable over each of
the stent and the drug components, may nevertheless infringe a third-party patent
directed to either the stent or the drug.
While a third-party patent may prevent a company from making, using or
selling its product, it is not necessarily detrimental to the company. The company
may still have two options at its disposal that would allow it to practice its
invention. The first is to design around the third-party technology. Designing
around requires identifying an alternative way to develop the desired combination
product. In the drug eluting stent example, for instance, the company may need to
find an alternative method of delivering the drug to the site of interest without
using the third-party stent. If an alternative method of delivering the drug is found,
the company may be free of the third party stent patent.
Another option for the company may be to enter into a partnership or licensing
agreement with the owner of the stent patent. A license allows the owner of the
stent patent to retain ownership of the invention while permitting the licensee to
make, use, or sell the invention. In essence, a license is a contractual agreement in
which the patent owner promises not sue the licensee for patent infringement
provided the licensee adheres to the agreement. Once a license agreement is in
place, the company may be able to market the drug eluting stent without worrying
about infringing the third-party patent.
Fact 3: A patent is not always enforceable
Another important consideration to keep in mind when thinking about patents is
that even if a patent is granted for a particular invention, it does not necessarily
mean that the patent is enforceable. Patents may be unenforceable for several
reasons. The main reason that a patent may be unenforceable is due to the difficulty
in monitoring and detecting infringement activities. Without being able to detect
infringement, the patent owner has no way of enforcing the patent, which ultimately lowers the value of the patent.
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One example of an enforceable patent is a patent granted for a method of
exercising a cat by getting it to follow a spot generated by a laser pointer, which
issued on August 22, 1995 as U.S. Patent 5,443,036. Anyone who owns a cat
knows that having the cat chase a laser around the house is a fun and amusing
activity to engage in. After the patent issued in 1995, it is unlikely that cat owners
ceased playing these games with their four-legged friends. It is even more unlikely
that the owner of the patent went knocking on doors in search of signs of
infringement. Therefore, even though this patent was presumably valid, at least
until it was abandoned in 2007, it is unlikely that this patent was ever enforced.

Fact 4: A patent that is valid today, may not be valid tomorrow
Another important fact to remember about patents is that even though they are
issued by the USPTO, they may not always be valid. In some cases, patents are
invalidated, either partially or in their entirety, after they have been issued. Patents
can be invalidated in several different ways. The simplest way a patent can become
invalidated is by changes in the patent laws. Gene patents and medical process
patents, as discussed in further detail in the next two chapters, are examples of
controversial subject matter whose patent-eligibility was recently questioned by
the courts. While it is still possible to obtain patent protection for a specific gene or
a medical procedure, cases are making their way through the court system that may
soon render some of these patents invalid. Therefore, anyone relying on these
types of patents may soon find themselves with patents having little or no value.
Patents can also be invalidated through procedures known as reexaminations. A
reexamination is a process in which a third party can have an issued patent
reexamined by the USPTO to verify that the subject matter it claims is patentable.
To have a patent reexamined under this procedure, the third party must submit
prior art that raises a ‘‘substantial new question of patentability.’’ The USPTO will
then examine the patent in view of the prior art and will amend the patent
accordingly. In 2005, about 0.33 % of the total number of patents issued that year
were challenged in a reexamination. Of the patents challenged in 2007, for
instance, claims remained the same in only 26 % of the cases. In 64 % of the
cases, claims were amended and in 10 % of the cases, all claims were invalidated.
One example of patent that was invalidated in a reexamination procedure is
U.S. Patent 6,368,227 entitled ‘‘Method of swinging on a swing,’’ which was
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issued in 2002. The patent claimed an improved method for a child to swing on a
swing.

Another patent that was invalidated in a reexamination was U.S. Patent
6,004,596 entitled ‘‘Sealed crustless sandwich,’’ which was issued in 1999. The
patent claimed an improved crustless peanut butter and jelly sandwich, which
could be mass produced and sold in stores. The patent was licensed to Smuckers,
which then introduced the Uncrustables brand of frozen no-crust sandwiches. To
enforce the patent, Smuckers filed a patent infringement lawsuit against Albie’s
Foods, who, in turn, filed a request for reexamination. During the reexamination,
the USPTO rejected the claims in the patent and the patent was deemed invalid.

Fact 5: A patent issued in one country does not mean the same patent will be
issued in another country
Patent laws vary from one country to another. This is in part due to their
territorial nature. What may be patentable in the U.S. is not necessarily patentable
in Europe, and vice versa. The difference in patent laws means that certain
inventions may only be protected in certain countries. Therefore, just because a
company is able to obtain a patent in the U.S., does not mean that it will be able to
do so in another country.
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The difference in patent laws is especially prominent in the biotechnology
space. Medical procedure patents, for example, are allowable in the U.S. but are
explicitly forbidden under the European patent system. Patents to higher level
animals, such as mice, may be patentable in the U.S. and Europe but not in
Canada. Evergreening-type patents that cover incremental improvements to drugs
are valid in most countries, but not in India. With different patent laws, applicants
must be more careful in deciding what countries to pursue patent protection in. In
countries where no patent protection is pursued, competitors may be able to
practice the invention without infringing.

Summary
This chapter provided a general introduction to the main topics in patent law,
which includes how to obtain, enforce, and defend a patent. The concepts
described here will set the stage for many of the topics that will be discussed in the
next chapters.
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Chapter 3

Gene Patents

One of the most hotly debated topics in contemporary patent law concerns the
patent-eligibility of genes. Human gene patents (‘‘gene patents’’) are patents
directed to certain nucleotide sequences, i.e., DNA or RNA, protein that is
encoded by those sequences, or cells or biological entities that express the gene
encoded by the nucleotide sequences. While they have become commonplace, the
path toward patenting DNA sequences has not always been direct or easy. Historically patents were granted only for conventional technologies, such as
mechanical devices, electronics, and chemistry, but not for genes, which were
viewed as products of nature or ‘‘natural phenomena.’’ Nonetheless, with the high
cost of developing products in this area, patent protection became an increasingly
important component for companies engaged in this type of research.
In this chapter, we will examine the history behind gene patents, focusing on
the cases that gave rise to these types of patents, as well as the cases that have
expanded their scope. We will also look at cases that are attempting to limit, and
perhaps even abolish, gene patents altogether. With the Supreme Court taking a
more restrictive approach to patent protection over the last decade, the future of
gene patenting is uncertain. Through our examination of gene patents, we will also
address the various public health implications pertaining to gene patents, focusing
not only on the importance of access to new life-saving medicines, but also on the
importance of promoting innovation.

History of Gene Patenting
In today’s global healthcare market, the importance of gene patents cannot be
overstated. It is estimated that nearly 20 % of the human genome is patented,
totaling somewhere around 50,000 patents. While this number is subject to debate,
it is based on information gathered at the DNA Patent Database at Georgetown
University [1]. That database includes patents having claims mentioning terms
specific to nucleic acids, such as, DNA, RNA, nucleotide, and plasmid. By protecting methods and compositions essential for product development, these patents
J. T. Brougher, Intellectual Property and Health Technologies,
DOI: 10.1007/978-1-4614-8202-4_3,  Springer Science+Business Media New York 2014
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form the basis for many biotechnology companies, particularly those conducting
genetic research or developing genetic diagnostic tests. In many regards, gene
patents are responsible for the rise and proliferation of the biotechnology industry.
These biotechnology companies, in turn, develop products that aid in the
improvement of healthcare outcomes.
Like most patentable inventions, the basis for allowing a particular type of
technology to be patented (in this case, gene patents) resides in 35 U.S.C. Section 101. Otherwise referred to as the patent-eligibility doctrine, Section 101
serves as a threshold-barrier to patent protection by defining what inventions or
discoveries can and cannot be afforded patent protection.1 As stated in the previous
chapters, to qualify for patent protection, an invention must first satisfy several
requirements, namely it must be novel, nonobvious, and useful. The subject matter
of the invention, however, must also be eligible for patent protection by falling
within the scope of Section 101. It is this last requirement that is at the center of
the gene patenting debate.
Exactly what subject matter is eligible for patent protection has changed over
the years. According to Section 101, any ‘‘process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof’’ may be
eligible for patent protection, while laws of nature, natural phenomena, abstract
ideas, and mental processes are not eligible for patent protection [2, 3]. These
ineligible types of subject matter are often referred to as ‘‘fundamental principles,’’
and include, for instance, Albert Einstein’s famous equation of E = mc2 and
Newton’s law of gravity. This makes sense since neither E = mc2 nor the law of
gravity is a process, machine, manufacture, or composition.
The fundamental principle that embodies a ‘‘natural phenomena’’ is an
important one. When considering it in the context of gene or DNA sequences,
‘‘natural phenomena’’ is frequently cited as a reason against patentability. In fact, a
common argument for why genes should be excluded from patent-eligibility is that
DNA is seen as a naturally occurring substance rather than a human invention. The
debate about whether or not genes are naturally occurring is not straightforward
and its complexity has evolved as biotechnology continues to expand.
The history of biotechnology can be traced back to at least 1873, the year when
Louis Pasteur obtained a patent to a purified yeast preparation, one that is free of
germs [4]. The claim reads: ‘‘yeast, free from organic germs of disease, as an
article of manufacture.’’ Even though yeast occurs naturally and was used by man
for thousands of years prior to Pasteur’s experimentation, it was never before
manufactured free of germs. Thus, when Pasteur managed to create germ-free
yeast, he received a patent for his invention. Pasteur’s patent is considered to be
the first patent to a microorganism and to a living organism.
Several years later in 1889, the U.S. Commissioner of Patents in Ex parte
Latimer denied a patent directed to a fiber found in the needle of a pine tree. In its
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decision, the Commissioner argued that the fiber is ‘‘not a patentable invention,
recognized by statute, any more than to find a new gem or jewel in the earth would
entitle the discoverer to patent all gems which should be subsequently found’’ [5].
The Commissioner thus drew a distinction between a product that is made by man
and one that is simply found in nature. This holding later known as the Product of
Nature Doctrine, which states that one may not obtain a patent on something that is
already found in nature.
Determining when a product is distinct from that which exists in nature has not
always been clear. In the early 1900s, the doctrine was invoked when determining
whether purified or isolated substances are patentable over their unpurified forms.
One of the earliest cases was Parke Davis v. H. K. Mulford [6]. In Parke Davis, the
product in question was adrenaline, which the applicant had isolated from animal
suprarenal glands. Prior to the applicant’s isolation of adrenaline, dried and
powdered suprarenal glands were used to treat patients with low blood pressure.
The U.S. district court for the Southern District of New York upheld the validity of
the patent, emphasizing the fact that the applicant’s purified substance did not exist
in nature and was also more effective than dried suprarenal glands.
In American Fruit Growers, Inc., v. Brogdex Co., on the other hand, the court
held that a patent on a fruit—impregnated with a chemical compound—was not
patentable since the fruit was not transformed into a new and different article,
having a distinctive name, character, or use [7]. Similarly, in Funk Brothers, the
Supreme Court held that a mixture of several naturally occurring bacterial species,
which acted to extract nitrogen from the air, was not patentable [8]. In Funk
Brothers, an inventor created a mixture of bacteria, in which each species of
bacteria was capable of extracting nitrogen from the air for plant usage, but that
did not mutually inhibit one another. Prior to Funk’s invention, farm supply stores
had to stock separate inoculants for each crop type, such as clover, beans, sweet
peas, alfalfa, and soybeans, because each crop required a different beneficial root
nodule bacterium for nitrogen fixation and these different bacteria were believed to
be incompatible with each other. Funk found that carefully selected strains could
indeed be combined into one mixture that would work on most legumes. The
Supreme Court, however, held that the mixture was not a creation of new bacterium, but rather a simple combination of several species of bacteria doing what
they are naturally programmed to do.
One of the most important cases examining the Product of Nature Doctrine is
the case of Merck & Co. v. Olin Mathieson Chemical Corp [9]. In this case, the
product in question was a vitamin B12 concentrate. Prior to 1926, pernicious
anemia was an incurable condition that killed 50,000 people in the USA every
year. Doctors today have long forgotten this disease, but until the 1920s it was a
condition that terrified patients and baffled physicians. Patients with this disease
slowly began to waste away, their faces were white as sheets, they would not eat
due to lack of appetite and painful mouth sores, and their limbs turned tingly,
numb, and too weak to move. Despite treatments such as arsenic, splenectomies,
blood transfusions, and other therapies, the disease was often fatal. This changed
when it was discovered that sufferers could survive by eating large amounts
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(nearly one pound daily) of fresh, raw cow liver every day. This was not some
truffled liver paté that could be spread on crackers. This was huge servings of
chopped liver. It had to be fresh and it had to be raw, otherwise it did not work.
Not all patients tolerated, let alone enjoyed, this form of treatment, and many
continued to suffer and die because they did not have access to large daily servings
of fresh liver. Yet, this ‘‘liver therapy’’ for pernicious anemia was considered so
important that it was awarded the Nobel Prize in 1934. George Minot, in his Nobel
lecture, recounted his prize-winning discovery:
Liver had been fed by Gibson and Howard and other individuals to pernicious anemia
patients but without persistence or definite results. It seemed to us that to accomplish our
object a large weighed amount of liver should be fed daily with regularity. Likewise to
determine the effect it was considered essential that data should be obtained in a large
number of cases to be appropriately compared with controls. By May, 1926, we had fed liver
intensively and daily to 45 patients. In many of these patients symptomatic improvement
was obvious within about a week. Soon they craved food, and color appeared in their faces.
Tongue and digestive symptoms rapidly lessened. Within about 60 days the red blood cells
counts had risen on the average from low levels to approximately normal [10].

While raw liver was eventually replaced by various liver elixirs for medicinal
use, for more than 20 years scientists could not elucidate the bovine liver substance that was responsible for the treatment effect. Whatever it was, it was
apparently unstable and present in only very tiny quantities. Some scientists
thought it was a hormone, or maybe an enzyme that required some kind of cofactor, or a combination of other unknown agents.
It was not until 1947 that scientists at Merck isolated a red crystalline material
from enormous amounts of cattle liver that seemed to be the active ingredient.
Simultaneously, they found the same material in a purified fermentation broth
from fungus cultures. What they in fact identified was vitamin B12, the last
vitamin ever to be discovered. It was a very big deal at the time. In fact, it was so
big that the characterization of its molecular structure deserved another Nobel
Prize in 1964. The Merck scientists, having ‘‘found’’ vitamin B12, a way to isolate
it and a cheap source for generating large pure mounts of it, applied for patent
protection, and claimed as their invention a purified solution of vitamin B12 from a
fungus fermentation broth.
It did not take long for the competing pharmaceutical company E.R Squibb &
Sons to copy Merck’s vitamin and launch a competing vitamin B12 preparation.
When Merck sued for patent infringement, Squibb answered that the patent was
invalid because the Merck scientists did not invent anything new. Vitamin B12,
according to them, was just a naturally occurring substance and all the Merck
scientists had done was take something from nature, cleaned it up, and put it in a
vial. It may be a valuable and important medicine, but it was still vitamin B12, a
natural substance, and therefore not patentable under longstanding law that forbids
patents on manifestations of nature.
The court of appeals disagreed and said that Merck’s purified or concentrated
vitamin B12 solution was much more than just a cleaner version of a naturally
occurring substance. It was different from nature not just in degree of purity or
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concentration. Not only was there is no pure vitamin B12 in nature—free from all
liver tissue or fungus residue and other substances with which it is naturally
associated—Merck’s preparation was also free of the harmful contaminants that
exist in raw liver and the prior liver extracts. Merck’s vitamin B12, in its purified
form, eliminates many of the problems of using vitamin B12 in its natural state and
was so far superior for its use that it was really was no longer a product of nature,
but sufficiently transformed into something man-made. The purified vitamin B12
was different from naturally occuring vitamin B12 containing raw liver not just in
degree, but in kind. Therefore, although vitamin B12 was naturally produced in
cows and possesses known therapeutic properties, the Fourth Circuit ultimately
upheld the patent, stressing that purified vitamin B12 was previously ‘‘unidentified
and unknown’’ and was more than a ‘‘mere advance in the degree of purity of a
known product.’’
Subsequent cases followed the Fourth Circuit’s decision in Merck and allowed
patents to purified products, which were different from their natural forms. In In re
Bergstrom, for instance, the court was asked to decide the patentability of a pure
prostaglandin substance [11]. Prostaglandins PGE and PGF are natural substances
extracted from sources such as the human prostate gland. In deciding the patentability of the pure prostaglandin substance, the United States Court of Customs
and Patent Appeals (C.C.P.A.) held that the pure substance was patentable because
it was not naturally occurring. According to the Court, ‘‘…pure materials necessarily differ from less pure or impure materials and, if the latter are the only ones
existing and available as a standard of reference … the ‘pure’ materials are ‘new’
with respect to them.’’ Similarly in In re Bergy, the C.C.P.A. held that a biologically pure culture of the Streptomyces microorganism was not a ‘‘product of
nature’’ because it was different than the microorganism that existed in nature [12].

Chakrabarty and the Rise of Gene Patents
Despite the cases being decided, it was not until the 1980 Supreme Court decision
in Diamond v. Chakrabarty [13] that patents encompassing genetic elements began
to flourish. While genes were never technically excluded from patent protection,
the issue of gene patenting had not been previously addressed by the courts simply
because the technology was not advanced enough to be claimed in a patent. The
first complete genetic sequence from any organism (viral genes from bacteriophages) was published in the early 1970s and required extremely laborious
methods. Useful gene sequencing techniques were not developed until the late
1970s, and more practical sequencing methods only became widespread after the
Sanger sequencing method was optimized in 1977. Prior to 1980, therefore, gene
patents were devoid from patent applications not because they were ineligible
subject matter under Section 101, but rather because genetic science was in its
infancy and not mature enough to satisfy the stringent requirements of patent law.
For example, writing a patent specification for a bacterium or a nucleic acid was
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not possible before well-developed molecular biology techniques allowed inventors to describe their inventions in sufficiently specific and particular terms to
allow others to stably reproduce what was claimed. By the time Chakrabarty was
decided, however, molecular biology had progressed far enough to be able to meet
the strictures of patent law, and the Court in Chakrabarty said that there was no
reason for patent law to stand in the way of this kind of progress.
The dispute in Chakrabarty centered on a genetically engineered microorganism invented by Ananda Chakrabarty, a researcher working for General Electric.
The bacterium was capable of degrading crude oil, which could be useful in
remediating oil spills. Chakrabarty’s patent application included three types of
claims: process claims for the method of producing the bacteria; claims for an
inoculum comprised of a carrier material floating on water and the new bacteria;
and claims to the bacteria themselves. The patent examiner allowed claims
directed to the first two types of inventions; however, claims directed to the
bacterium were not patentable in as much as it was a living organism, and
therefore not eligible for patent protection. The Board of Patent Appeals and
Interferences upheld the examiner’s decision. The case then went before the
C.C.P.A., which overturned the ruling by reasoning that ‘‘the fact that microorganisms are alive is without legal significance for purposes of the patent law.’’ The
case was finally appealed to the U.S. Supreme Court.
The issue before the Supreme Court was whether a genetically modified
microorganism qualified as patent-eligible subject matter under Section 101. To be
patent-eligible, the subject matter of an invention must be a ‘‘process, machine,
manufacture, or composition of matter, or any new and useful improvement
thereof.’’2 In this case, the question was whether a genetically modified microorganism fell within the definition of either a ‘‘manufacture’’ or ‘‘composition of
matter’’ under Section 101.
In a close 5-4 decision, the Supreme Court upheld the patent’s validity. The
Court asserted that while a naturally occurring bacterium was not patent-eligible,
the bacterium in this case was patent-eligible because it was created by man.
Furthermore, the Court stated that ‘‘[t]he patentee has produced a new bacterium
with markedly different characteristics from any found in nature and one having
the potential for significant utility. His discovery is not nature’s handiwork, but his
own.’’ Whereas previous cases focused on the distinction between a product found
in nature and one made by man, the Supreme Court in Chakrabarty held that the
distinction between patentable and unpatentable subject matter was the presence of
human intervention.
In reaching its decision, the Supreme Court considered several factors. First, the
Court looked at the definitions of ‘‘manufacture’’ and ‘‘composition of matter’’ in
Section 101 to determine whether they encompass a genetically modified microorganism. In analyzing the text of Section 101, the Court turned to their respective
dictionary meanings to interpret the terms. To this end, it was determined that a
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‘‘manufacture’’ referred to ‘‘the production of articles for use from raw or prepared
materials by giving to these materials new forms, qualities, properties, or combinations, whether by hand-labor or by machinery,’’ while ‘‘composition of matter’’ referred to ‘‘all compositions of two or more substances and… all composite
articles, whether they be the results of chemical union, or of mechanical mixture,
or whether they be gases, fluids, powders or solids.’’ Since the terms were
expansive and were modified by the word ‘‘any,’’ the Supreme Court concluded
that Congress must have intended that the patent laws be given broad scope.3
The Supreme Court subsequently addressed whether the 1930 Plant Patent Act,
which afforded patent protection to certain asexually reproduced plants, and the
1970 Plant Variety Protection Act, which authorized protection for certain sexually reproduced plants, but excluded bacteria from its protection, illustrated an
intent by Congress to remove living things from the scope of Section 101.
According to petitioners, the two Plant Acts reflect a congressional understanding
that the terms ‘‘manufacture’’ or ‘‘composition of matter’’ do not include living
things. In evaluating these Acts, the Supreme Court reasoned that the relevant
distinction in the Acts was not between living and inanimate things, but rather
between products of nature, whether living or not, and human-made inventions.
Since the bacterium in Chakrabarty was genetically modified, the Supreme Court
concluded that it was the result of human ingenuity and research.
The Supreme Court went on to discuss whether technologies that were not
contemplated at the time the patent laws were drafted should be afforded patent
protection without express authority from Congress. Since genetic technology was
unforeseen when Congress enacted Section 101, petitioners argued that Congress
is in the best position to resolve the issue of patent-eligibility since Congress, and
not the Courts, is best equipped to weigh the competing economic, social, and
scientific considerations involved. In response, the Supreme Court noted that a
statute is not supposed to be confined to the ‘‘particular [applications]… contemplated by the legislators.’’ According to the Court, allowing unanticipated
inventions to be left without patent protection would conflict with the core concept
of patent law, i.e., that anticipation undermines patentability. In the Court’s eyes,
Congress used broad language in drafting Section 101 for the reason that many
inventions are often unforeseeable.
Finally, the Supreme Court addressed the issue of whether patents of this
nature, namely those related to genetic research, should be excluded from patentability all together because they may be considered immoral. In particular,
petitioners contended that genetic research can bring about many undesirable
consequences which should be prevented by prohibiting patents in this area of
research. In its decision, the Supreme Court decided that it is without authority to
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thereof, may obtain a patent therefore, subject to the conditions and requirements of this title.
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entertain such arguments. The Court left such matters of public policy and balancing of competing values and interests to Congress.

Chakrabarty’s Legacy
Chakrabarty proved to be important for several reasons. First, it inaugurated a new
precedent with respect to patenting gene sequences, and second, it laid the foundation for patenting higher level life forms.
With regard to patenting gene sequences, Chakrabarty established that any
man-made product or process—that is the result of human intervention—is eligible
for patent protection. This even included specific DNA sequences. Following
Chakrabarty, gene patents, especially those directed to ‘‘isolated DNA,’’ became
common. Though not specifically addressed in the Chakrabarty decision itself,
‘‘isolated DNA’’ was patentable because it referred to DNA sequences that were
purified from their natural forms through the use of artificial tools and processes.
The isolated sequences were therefore transformed from their natural form and not
merely products of nature.
By indirectly paving the way for patents claiming isolated DNA sequences, the
Chakrabarty decision opened the door for many inventions that transformed the
quality and effectiveness of medical treatment. In 1983, for instance, the gene
encoding human erythropoietin was identified. Amgen secured claims directed to
the isolated DNA molecules that were responsible for encoding erythropoietin, and
later marketed the resulting drug under the name Epogen (epoetin alfa). Amgen’s
work with the gene dramatically improved the treatment of anemia.
Other important inventions include Genentech’s patent on the human insulin
gene, which Eli Lilly eventually licensed to develop Humulin (insulin), the
human insulin used to treat people with diabetes. Prior to the development of
synthesized human insulin, patients were dependent on pig insulin which was more
costly, less accessible, and caused infections. Humulin allowed people with
diabetes to effectively and more easily manage their insulin levels.
Another significant invention precipitated from the discovery of the genes that
encode for the hepatitis C virus (HCV). In the late 1980s, scientists at Chiron
Corporation (now Novartis Pharma) conducted research to identify the virus
responsible for most post-transfusion hepatitis cases. Their identification of the
virus as HCV led to the patenting of certain HCV genes. This discovery facilitated
improvements in blood supply testing and reduced the risk of blood transfusionassociated hepatitis in the USA from 30 % in 1970 to virtually zero in 2000 [14].
Such important discoveries are not limited solely to genes that are found in, or
infect, mammals. Gene patenting is also prevalent in the agricultural industry at
least to the extent that genetically modified crops impart a more robust agricultural
end product. Monsanto, the company that dominates the agricultural biotechnology industry, has transformed the genetic composition of the world’s food supply.
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In fact, it is estimated that more than 80 % of soybeans and greater than 70 % of
field corn harvested in the U.S. now possess at least one Monsanto patented gene.
The crops that have this gene are more resistant to insects, disease, and climatic
stress. They also require less water and fertilizer and produce more abundant
harvests [15]. With an ever increasing global population, genetically modified
crops that are able to grow abundantly in all conditions may help solve food
shortages and world hunger.
In addition to setting the foundation for patenting gene sequences, Chakrabarty
further established that certain higher level organisms could be patented as long as
they were products of human intervention and not merely products of nature.
While the case in Chakrabarty centered on single-celled bacteria, the bigger
question remained as to whether multicelled, higher level life forms were patentable, and if they were, then what higher level life forms. Could animals be
patented? What about humans?

The Harvard Oncomouse and the Patenting of Higher
Level Life Forms
To begin exploring the extent of Chakrabarty’s impact on the patenting of higher
level life forms, we must turn to the story of a mouse, known as the Harvard
Oncomouse. The Oncomouse was developed in a research laboratory at Harvard
University in 1985 to study cancer. The mouse was genetically modified to increase
its susceptibility to cancer for the purpose of studying tumor development and
dissemination. The researchers applied for patent protection for this genetically
modified mouse. They filed not only in the United States, but also in Europe and
Canada. The manner in which each jurisdiction treated the Oncomouse illustrates
the controversial nature of patenting higher level organisms such as mammals and
exactly how cautious jurisdictions are to offer patent protection for them.
In the U.S., the case was without major obstacles. Applicants applied for and
received a patent in 1988 (Patent No. 4,736,866) for the Oncomouse. No challenges were raised to question the patent’s validity. The relative ease with which
the USPTO granted this patent imparts the willingness of the U.S. to expand the
boundaries of patent law beyond single-celled organisms.
The European courts, on the other hand, had a more difficult time deciding the
issue. To obtain a patent in Europe, an inventor must be able to satisfy three
criteria, including novelty, industrial applicability, and inventive step. European
patent law, however, explicitly excludes certain inventions from patentability.
Article 53(c), in particular, excludes ‘‘methods for treatment of the human or
animal body by surgery or therapy, and diagnostic methods practiced on the
human or animal body.’’ Furthermore, Article 53(a) prohibits patenting inventions
‘‘the publication or exploitation of which would be contrary to ordre public or
morality.’’
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To address the ordre public (or morality) exception, European patent law
developed an utilitarian balancing test that weighs the potential benefits of an
invention against its negative aspects. In the case of the Harvard Oncomouse, the
European courts were asked to weigh the suffering of the Oncomouse against the
expected medical benefits to humanity. After considering the arguments on both
sides, the European courts concluded that the usefulness of the Oncomouse in
furthering cancer research outweighed the moral concerns relating to animal
suffering. In doing so, the courts upheld the patent-eligibility of genetically
modified higher level life forms.
While both the U.S. and Europe confirmed the validity of patents claiming the
oncomouse, Canada did not. The Canadian Supreme Court ruled in 2002 that
higher life forms were not patentable because they were not a ‘‘manufacture or
composition of matter within the meaning of invention’’ under the Canadian Patent
Act [16]. According to Canada’s patent laws, ‘‘manufacture’’ is understood to
mean a nonliving mechanistic product or process while ‘‘composition of matter’’ is
understood to refer to ingredients or substances that were combined or mixed
together by a person. Therefore, while microorganisms, such as genetically
modified bacteria, may be patentable as a mixture of ingredients under Canadian
patent law, the body of a mammal was not. Moreover, the Canadian Supreme
Court held that Canada’s patent law did not have higher level organisms in mind
when the Canadian Patent Act was drafted in 1869. Thus, the Court recommended
that complex social and moral issues, i.e., whether to permit the patenting of
higher life forms, should be left to Parliament.

The Current Controversy
Since Chakrabarty’s genetically modified bacteria was granted patent protection in
1980, an increasing number of companies and inventors filed for, and received,
patents claiming DNA sequences. Obtaining such patents eventually became
routine, and by 2010, it was estimated that about twenty percent of the human
genome was patented, totaling somewhere in the neighborhood of 50,000 issued
patents (and many more pending). In fact, patents directed to DNA sequences are
often the foundation of a company. A 2009 lawsuit filed by the American Civil
Rights Union (ACLU), however, threatened to reverse the previous three decades
of development in biotechnology patent law.
The company at the center of the controversy was Myriad Genetics. Myriad
Genetics, founded in 1991, is a Utah-based spin-off company that focuses on the
research and development of novel molecular diagnostic products. In 1994 and
1995, a group in Myriad identified the nucleotide sequences composing the
BRCA1 and BRCA2 genes, respectfully. Mutations in these genes correlate to an
increased risk of breast and ovarian cancer. Women having these mutations face an
85 and 50 % cumulative risk of breast and ovarian cancer, respectively. Knowing
about the presence of mutations within the BRCA1 and BRCA2 genes therefore
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provides valuable information to a patient regarding life changing medical decisions. Not only will patients gain important information about their risk for
developing a specific type of cancer, they will also be able to use that information
for prophylactic intervention and in determining the best options for treatment.
Shortly following the discovery of these genes, Myriad filed for and received
patent protection for both genes. These patents cover isolated gene sequences, as
well as methods of ‘‘analyzing’’ and ‘‘comparing’’ the gene sequences to determine
whether the mutations conferring an increase risk of breast or ovarian cancer are
present. Covered by these patents is Myriad’s BRACAnalysis test, which tests for
mutations in these genes. The BRACAnalysis test is offered to patients for around
$3,120. With the earliest patents expiring in 2014 and 2015, these patents generate
nearly $326 million in annual revenue for Myriad.
Many groups voiced concerns over the implications of Myriad’s patents and the
downstream effect they may have on patient care. In particular, these groups claim
that with its broad patents, Myriad can legally prevent others from doing almost
anything related to the BRCA1 and BRCA2 genes. For instance, groups claim that
scientists are prevented from doing further research on these genes, companies are
prohibited from offering patients less expensive diagnostic tests on the same genes
or even developing tests that may be more accurate, and physicians conducting
research on the genes are prohibited from discussing test results with their patients,
which accordingly compromises the physician’s ethical obligations to the patients.
As a result of the broad patent protection surrounding the genes, patients are
confronted with the high cost associated with the BRACAnalysis test, a lack of
alternative testing options, and often a lack of information about their own body.
In light of the controversy surrounding the patents, the ACLU and the Public
Patent Foundation (PUBPAT) filed a lawsuit against Myriad on May 12, 2009 in
the U.S. District Court for the Southern District of New York claiming that the
gene patents are unconstitutional and invalid. The lawsuit was filed on behalf of
researchers, genetic counselors, women patients, cancer survivors, breast cancer
and women’s health groups, and scientific associations representing 150,000
geneticists, pathologists, and laboratory professionals. The lawsuit alleged that
fifteen claims from seven patents assigned to Myriad are drawn to patent-ineligible
subject matter under Section 101 [17–23]. The challenged composition claims
cover two ‘‘isolated’’ human genes, BRCA1 and BRCA2. Representative composition claims include claim 1 of U.S. Patent 5,747,282 (the 282 patent):
1. An isolated DNA coding for a BRCA1 polypeptide, said polypeptide having the
amino acid sequence set forth in SEQ ID NO:2.
(SEQ ID NO:2 depicts the amino acid sequence of the BRCA1 protein)
On March 29, 2010, in an eagerly awaited decision, U.S. District Court Judge
Robert W. Sweet wrote a 152-page decision holding that Myriad’s claims to the
isolated gene sequences were not patentable subject matter, and thus invalid [24]. In
evaluating the patentability of ‘‘isolated DNA’’, Judge Sweet focused on whether
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isolated DNA fell outside the scope of the product of nature doctrine. In his analysis,
Judge Sweet examined the structural difference between isolated DNA and DNA
found in nature. He asserted that patentable products must have ‘‘markedly different
characteristics’’ from those found in nature. According to Judge Sweet, purification
alone does not change the essential characteristic of DNA, which is its nucleotide
sequence. Judge Sweet wrote, in part, that ‘‘the preservation of this defining characteristic of DNA in its native and isolated forms mandates the conclusion that the
challenged composition claims are to unpatentable products of nature.’’ According
to Judge Sweet, therefore, all isolated DNA was unpatentable because it was not
‘‘markedly different’’ from DNA found in nature.
As expected, Myriad appealed the District Court decision to the Federal Circuit. In
preparation for the appeal, the United States Department of Justice (DOJ) filed an
amicus brief on October 29, 2010 in support of Judge Sweet’s decision in some
respects, but disagreeing with it in other respects. In particular, the amicus brief made a
distinction between DNA that is isolated and altered, and DNA that has simply been
isolated. The relevant part of the brief reads: ‘‘…the district court erroneously cast
doubt on the patent-eligibility of a broad range of man-made compositions of matter
whose value derives from the information encoding capacity of DNA. Such compositions—e.g., cDNAs, vectors, recombinant plasmids, and chimeric proteins, as well as
countless industrial products, such as vaccines and genetically modified crops, created
with the aid of such molecules—are in every meaningful sense the fruits of human
ingenuity and thus qualify as ‘human-made inventions’ eligible for patent protection…
however, … genomic DNA that has merely been isolated from the human body,
without further alteration or manipulation, is not patent-eligible.’’ The DOJ, thus
attempted to narrow the District Court’s ruling that all isolated DNA was unpatentable,
while carving out patent protection for DNA that is isolated and altered.
Several months later, on July 30, 2011, the Federal Circuit reached its decision.
With respect to the question of isolated DNA, the Federal Circuit overturned the
lower court and ruled in favor of isolated sequences. The Federal Circuit focused
on the structural differences between isolated DNA and DNA in its native form,
and held that they are distinct. In particular, the Federal Circuit found that since the
DNA sequence must be ‘‘chemically cleaved’’ to break the covalent bonds holding
it together in order to isolate the sequence, that act of human intervention ‘‘imparts
on that isolated DNA a distinctive chemical identity from that possessed by native
DNA.’’ Isolated DNA, through the lens of the Federal Circuit, is physically distinct
from DNA found in nature.
The Federal Circuit’s decision was subsequently appealed to the Supreme Court.
The Supreme Court, however, remanded the case back to the Federal Circuit following
the Supreme Court’s ruling in Mayo v. Prometheus [25], discussed in the next chapter.
After reconsideration, the Federal Circuit again found the claims to isolated DNA
patent-eligible under 35 U.S.C. Section 101. The Federal Circuit based its decision on
the fact that the claimed isolated DNA molecules are distinct chemical entities as
compared to DNA in its natural form and are thus products of human ingenuity.
According to its decision on August 16, 2012, the Federal Circuit held that [26]:
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[i]t is undisputed that Myriad’s claimed isolated DNAs exist in a distinctive chemical
form—as distinctive chemical molecules—from DNAs in the human body, i.e., native
DNA. Natural DNA exists in the body as one of forty-six large, contiguous DNA molecules. Each of those DNA molecules is condensed and intertwined with various proteins,
including histones, to form a complex tertiary structure known as chromatin that makes up
a larger structural complex, a chromosome …. Isolated DNA, in contrast, is a freestanding portion of a larger, natural DNA molecule. Isolated DNA has been cleaved (i.e.,
had covalent bonds in its backbone chemically severed) or synthesized to consist of just a
fraction of a naturally occurring DNA molecule.

Therefore, since ‘‘isolated DNA results from human intervention to cleave or
synthesize a discrete portion of a native chromosomal DNA,’’ the Federal Circuit
found that genes in their isolated states are different molecules from DNA that
exists in the body.
Following the Federal Circuit’s decision, the case went back to the Supreme
Court. The Supreme Court was faced with deciding whether ‘‘isolated’’ genes are
patentable subject matter or whether they should be excluded as products of
nature. In an eagerly awaited decision, the Supreme Court issued a unanimous
decision on June 13, 2013 against the patenting of isolated gene sequences [27]. In
its decision, the Supreme Court relied on Chakrabarty, which emphasized the
importance of human intervention in rendering a product patent-eligible. Chakrabarty, as mentioned above, involved a genetically engineered bacterium that
was new ‘‘with markedly different characteristics from any found in nature.’’ In
contrast to Chakrabarty’s new, nonnaturally occurring bacterium, the Court found
that Myriad did not create anything new when it merely isolated the BRCA1 and
BRCA2 genes. Isolating genes, although labor intensive and involving the
severing of chemical bonds, is not enough to impact the informational component
of DNA relative to its naturally occurring state and thus not enough to render a
genetic sequence patent-eligible. According to the Court:
The location and order of the nucleotides existed in nature before Myriad found them. Nor
did Myriad create or alter the genetic structure of DNA. Instead, Myriad’s principal
contribution was uncovering the precise location and genetic sequence of the BRCA1 and
BRCA2 genes within chromosomes 17 and 13. The question is whether this renders the
genes patentable….In this case … Myriad did not create anything. To be sure, it found an
important and useful gene, but separating that gene from its surrounding genetic material
is not an act of invention. Slip Op. at 12.

Although the Supreme Court held that a naturally occurring DNA segment is a
product of nature and not patent-eligible merely because it has been isolated, the
Court did hold that synthetically created genetic material, such as composite DNA
(cDNA), is patent-eligible because it is not natural occurring. cDNA is synthetically created DNA that only includes exons, the nucleotides that code for amino
acids. It does not include introns, the nucleotides that do not code for amino acids.
Unlike mere isolation which does not impact the informational component of
DNA, the creation of cDNA in the laboratory does affect this informational
component because it removes the nonexpressing portions of the DNA sequence.
The final product, therefore, is a nonnaturally occurring DNA sequence. The Court
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did note, however, that if a strand of DNA has no intervening introns to remove
when creating the cDNA, then the short strand of cDNA may not be distinguishable from natural DNA. In such situations, the cDNA will likely not be
patent-eligible.
The Supreme Court’s ruling is a very important one for companies engaging in
biomedical research. The Court was very careful to distinguish between situations
where the final product is the same as the one found in nature and those situations
where it is different. This is simply an interpretation of the Product of Nature
Doctrine which has been around for more than a century. Thus, while some of the
most basic and broadest possible biotechnology product claims, namely those
directed to natural isolated DNA, will not be patentable in view of the decision, the
ability to patent cDNA and synthetic genetic sequences will continue to allow
many biotechnology-based inventions to be patented.

Public Health Implications
The impact of gene patenting on innovation and access to new technologies has
been a source of much controversy ever since genes were first patented. The debate
has even found its way into literature. In his 2006 novel, Next, Michael Crichton
begins with an author’s note proclaiming, ‘‘Stop patenting genes’’ [28]. He followed up his book with a New York Times op-ed piece on February 13, 2007
where he declares that, ‘‘Gene patents are now used to halt research, prevent
medical testing and keep vital information from you and your doctor.’’ [29]
After decades of debate, the lawsuit against Myriad represented an opportunity
to finally set the record straight with regard to the patent-eligibility of DNA
sequences. Although it remains to be seen, the final decision about the matter will
likely have a significant impact not only on the practice of patenting gene
sequences, but also on the delivery of patient care and future innovation. In this
section, we will examine how the delivery of patient care and the future of
innovation may be impacted by the decision in Myriad, focusing primarily on
access to medical treatment, the quality of the medical treatment, and the ability to
continue developing more and improved treatments.

Access to Medical Treatment
The Supreme Court’s decision in Myriad may impact the cost of medical treatment
and, consequently, the ability of patients to access treatment. Although some
studies have found that there is no price premium for BRCA testing compared to
equally complicated tests that are not exclusively patented [30], products that
previously relied on patented gene sequences are expected to experience price
reductions. Since the Court invalidated many of Myriad’s patent claims directed to
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isolated gene sequences, companies holding previously valid patents will suddenly
find themselves unable to enforce their patents against competitors. Moreover,
companies trying to obtain patent protection for their sequences may find it difficult to do so. While these companies may still develop and commercialize their
products, they may no longer be able to block competitors from entering the
market. More competition consequently drives down product prices. In fact, the
day the Supreme Court decision was announced, Ambry Genetics launched its own
BRCA1/2 diagnostic test at $2200, a 30 % price cut from Myriad’s test. More tests
will likely enter the market following the decision, further reducing prices and
allowing consumers to have access to more affordable products.
On the other hand, the ability of companies to patent cDNA may still allow
companies to retain some form of a monopoly. cDNA serves as the basis of many
biotechnology-based inventions so patent protection for these inventions will still
be important. So, while researchers and competitors will have some wiggle room
to design around biotechnology patents because they will be able to use the basic
isolated DNA sequence, they will still face hurdles to what they will actually be
able to do with that isolated sequence.
Regardless of the Supreme Court’s decision in Myriad, there is still a possibility
that researchers may soon have unrestricted access to gene sequences anyway.
Since most of the human genome is already publicly available, there remain
increasingly fewer opportunities to discover and patent new DNA sequences. With
the threat of patenting new gene sequences subsiding, researchers and companies
need only wait until the current patents expire before the genes become available
to them for research.

Quality of Medical Treatment
Aside from impacting the cost of products, the Myriad decision may also impact
the quality of medical care that is delivered. Opponents of gene patenting argued
that gene patents enable companies to prevent patients and their physicians from
accessing potentially vital health information about the patient. By having patents
to the BRCA1 and BRCA2 genes, for instance, opponents argued that Myriad
could prevent clinicians and laboratories from independently looking at a patient’s
genes and determining the patient’s risk of having breast and/or ovarian cancer. As
a result of the patents, women were unable to obtain a second opinion about their
risk for developing cancer and physicians were required to make potentially life
altering decisions based solely on the results of Myriad’s diagnostic test, which
may be incomplete or even inaccurate. By restricting gene patenting, patients and
their physicians could arguably have access to more information allowing them to
make better decisions about medical care.
In addition, the Myriad decision may also improve the quality of products being
developed. Patents to basic DNA sequences may prevent others from studying the
sequences and developing potentially more accurate tests. With fewer intellectual
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property obstacles following the Supreme Court’s ruling, research of genes may
actually increase, allowing researchers to gain new insight into the biology of
those specific genes, and possibly even into other genes. This information may
then serve as the basis for developing newer and better therapies. Patients and their
providers, accordingly, may find themselves with access to more information and
more available testing options, which may improve the quality of medical treatment that patients receive.
It is important to remember that gene patents themselves do not prevent
researchers and companies from studying the patent protected genes. This is
because of the protection afforded under the safe harbor of 35 U.S.C. Section
271(e)(1). Gene patents do, however, prevent researchers and companies from
commercializing tests based on those patent protected genes without a license
from the patent holder. Researchers and companies may not be willing to undergo
the expense of conducting research on patented genes or developing diagnostic
tests based on them without the promise of having a license that will allow them to
ultimately commercialize their product. Without the promise of a license, it is
unlikely that newer and more accurate tests to patented genes would be developed,
unless, of course, they were being developed by the patent holder. The quality of
products being developed, therefore, may not be fully utilized if basic gene
sequences are shielded by patents.

Innovation
The outcome of the Myriad case may further impact the future of innovation
related to genes and the diagnostic tests that are based on them. A common
argument often envoked against patent protection is that patent protection may
impede future innovation. This argument, also referred to as the ‘‘tragedy of the
anti-commons’’ in the academic literature, suggests that exclusive rights impede
the flow of information and limit experimentation that might lead to the next
generation of technological advancement [31].
Despite the claims, no research has actually substantiated the proposed effects
of the anti-commons problem on the patent system [32]. In fact, research has
suggested that patents on biomedical inventions do not deter researchers from
pursuing projects. A report by the American Association for the Advancement of
Science, for instance, found that in a 2006 survey of U.S. and Japanese researchers,
there is ‘‘very little evidence of an ‘anticommons’ problem’’ and that ‘‘IP-protected
technologies remain relatively accessible to the broad scientific community’’ [33].
Further surveys of academic researchers have revealed that ‘‘only 1 %… report
having to delay a project, and none abandoned a project’’ as a result of existing
patents [34].
There are several reasons for why the anti-commons problem does not impede
technological advancement. First, experiments conducted by researchers rarely
generate any income. Since no income is generated, there is no source of damages
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that a patent owner can collect upon. Patent owners, therefore, have little to no
incentive to sue the researchers. Second, the character of technology has changed
in today’s world. To advance technology and put forward commercially valuable
products, people need to be speaking to one another and working together. Even
though a company may own the right to a research tool based on a certain gene
sequence, that company may still need to rely on studies conducted at universities
or other sites to better understand how those genes function. In this regard, the
patent system allows people to keep one another informed of scientific progress.
Because of these two factors, the anti-commons problem has not, at least yet, been
proven to be a hurdle to researchers.
While the patent system has not been shown to hinder research, the lack of patent
protection, especially for technologies in the life science and biotechnology
industries, may be harmful to many companies. The ability of companies to obtain
patent protection for their assets directly impacts the ability of those companies to
secure investment. Patents on DNA sequences are often the first patents upon which
a patent portfolio is built. These patents are often licensed from universities by earlystage companies for the purpose of conducting further research and development
that will ultimately result in a commercialized product. Without the market exclusivity afforded by patent protection, products may not be able to generate sufficient
revenue to offset the high costs required of bringing them to market. Thus, without
these basic patents, early-stage companies will struggle to attract the necessary
funding for conducting research and development and many potentially life-saving
technologies will never come to fruition. The abolition of patents to basic gene
sequences, therefore, could not only render many important patents worthless, but
could also stifle innovation because investors will not want to invest in the research
and development that is required to bring products to market.
Despite the potential problems with being unable to patent the original DNA
sequence, it is unlikely that companies will stop researching genes in view of the
Myriad decision. They may have to wait a little longer in the development process
before obtaining a patent—until they have a final product that is different from the
original naturally occurring substance—but they may still be able to obtain patent
protection for their products.
Moreover, the Court’s protection of cDNA is still valuable for biotech companies. cDNA serves as the basis of many biotechnology-based inventions so
patent protection for these inventions will still be important. While patent protection for cDNA may allow competitors to design around certain patents because
they can use the basic isolated sequence, competitors will still face limitations on
what they can actually do with that isolated sequence. Therefore, by affirming that
patent-eligibility of cDNA, investors may actually be encouraged to invest in
research in this area.
The decision may also stimulate innovation. With fewer intellectual property
obstacles, research on genes may actually increase, allowing researchers to gain
new insight into the biology of those specific genes, and possibly even into the
biology of other genes. This information may then serve as the basis for further
innovation.
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The big question coming from the decision is which industries will be impacted
by it. The decision makes it clear that the portion of the biotech industry that deals
with therapeutic proteins, such as humanized or chimeric antibodies, will probably
not be affected because the proteins are produced using recombinant genes, which
are artificial constructs that incorporate genes. It is less clear, however, how other
sectors, such as medicine, industry, and agriculture, that rely on patents directed to
isolated natural substances, will be impacted. For example, U.S. Patent No.
7,341,750 has claims directed to a compound isolated from the bark of Ginkgo
biloba, a type of tree. The isolated compound is believed to have useful antiplatelet activity and thus may prove important in treating vascular diseases.
Likewise, U.S. Patent No. 7,307,057 has patented claims directed to an antibiotic
isolated from a microorganism. The isolated antibiotic has shown to be effective
against some of the most dangerous multidrug-resistant bacteria in existence
today. Similarly, U.S. Patent No. 7,883,872 has patented claims to a novel betaglucosidase gene and its corresponding enzyme which can be used together with
other enzymes to convert lignocellulosic containing biomass into glucose. Glucose
and other fermentable sugars are used in the production of biofuels and other
biomaterials for a variety of industries. The effect of the Myriad decision on these
types of patents remains to be seen.

Summary
The topic of gene patents continues to be controversial. While genes are the
foundation for many important technological developments, including vaccines,
drugs, and diagnostic tests, they are also a part of the fundamental building blocks
of life. It is because of this that many people are uncomfortable with allowing
genes to be turned into assets that can be monopolized. While the patenting of
genes and gene products has been around for several decades, concerns surrounding ownership over human genes have been growing in recent years. With its
decision in Myriad, the Supreme Court struck a balance between restricting patent
claims to isolated gene sequences but continuing to allow those directed to synthetically created gene sequences. Exactly what technologies will be impacted by
the decision remains to be seen.
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Chapter 4

Medical Procedure Patents

This chapter will build upon the previous chapter’s discussion about the patenting
of gene sequences and will look at the role that genes play in the patenting of
technologies in the personalized medicine and diagnostic space. This chapter will
focus specifically on the patenting of medical procedures. Medical procedure
patents, also referred to as medical treatment or medical process patents, are types
of method patents that are generally directed to the method of treating a patient.
They may involve methods of treating patients that do not require the use of any
patented medical products, methods for using a patented drug or device, or
techniques for isolating chemical compounds or building devices. These types of
patents cover various areas of medicine including therapeutic treatments and
diagnostic and genetic testing methods, and as such, they have significant implications for personalized medicine, which tailors a patient’s personal characteristics
to specific medical treatments.
This chapter will examine the history behind medical procedure patents,
focusing not only on the cases that have shaped their existence, but also on the
response they have received from the public, Congress, and the courts. We will
also examine how recent cases have attempted to further define and restrict these
types of patents.

History of Medical Procedure Patents
Medical procedure patents face challenges under the patentable subject matter
requirement of Section 101. Disputes surrounding these patents date back to as late
as the 1860s, to the case of Morton v. New York (Eye Infirmary) when a dentist
obtained a patent to a process for using ether as an anesthetic for surgical patients.
While it was well-known to scientists even at that time that ether had an intoxicating effect on animals, the dentist claimed that his discovery was that inhalation
of increased quantities of ether causes complete insensibility to pain. The patent,
accordingly, was directed to the combination of the painless state and surgical
operations. When others were using the medical procedure, the dentist sued for
J. T. Brougher, Intellectual Property and Health Technologies,
DOI: 10.1007/978-1-4614-8202-4_4,  Springer Science+Business Media New York 2014
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infringement of his patent. In deciding the case, the court held for the defendant. In
its decision, the court focused on the fact that the dentist was attempting to shelter
his discovery under the ‘‘any new and useful improvement on any art’’ language of
Section 101 by simply combining his discovery with surgical operations [1].
Specifically, the court stated that ‘‘[n]either the natural functions of an animal upon
which or through which it may be designed to operate, nor any of the useful
purposes to which it may be applied, can form any essential parts of the combination, however they may illustrate and establish its usefulness.’’ As such, the
discovery was seen as an improvement in the art of surgery. Although the court
found the discovery to be ‘‘among the greatest discoveries of modern time,’’ the
court nevertheless held that the medical process itself was not patentable.
Following the Morton decision, many courts believed that patenting medical
procedures were entirely prohibited. In Ex parte Brinkerhoff [2], for instance, the
Patent Office Board of Appeals relied on Morton in rejecting a patent application
for a medical procedure directed to the treatment of animal tissue using prior art.
The Board held that methods of treatment used by physicians to treat certain
diseases were not patentable due to the uncertainty of success in the medical
procedure. In particular, the Board stated that ‘‘to grant a patent for a particular
method of treatment would have a tendency to deceive the public by leading it to
believe that the method therein described and claimed would produce the desired
result in all cases.’’ In other words, the Board believed that medical procedures
were not entitled to patent protection because the uncertainty of success in a
medical procedure would lead the public to wrongfully equate patentability with
superior quality and likelihood of medical success.
Not all courts, however, followed the reasoning of Morton and Brinkerhoff. In
Ex parte Kettering, for instance, the Board of Patent Appeals upheld claims for a
method and apparatus for artificially producing a fever in a human body as an
improvement over the prior art. In rendering its decision, the Board distinguished
Brinkerhoff on the basis that the purpose of the invention in Kettering was to
achieve a specific result—that of curing a disease—while the purpose of the
invention in Brinkerhoff was uncertain. The Board, similarly, upheld claims
directed to a method of shrinking living tissue in Ex parte Wappler, finding that the
results were ‘‘sufficiently certain’’ and thus patentable.
Several years later in 1954, the Board of Patent Appeals overruled Brinkerhoff.
In Ex parte Scherer, the Board ruled that medical procedures were useful processes under Section 101, and held that ‘‘medical or surgical’’ processes were
patentable. In distinguishing Brinkerhoff, the Board suggested that the Brinkerhoff
case was based on double patenting and that the additional language about
uncertainty of results did not warrant a rejection of all medical process patents.
While the Board explicitly overruled Brinkerhoff to the extent that it held ‘‘that all
medical or surgical methods are unpatentable subject matter merely because they
involve treating the human body,’’ the Board was careful not to also impact
Morton. In distinguishing Scherer from Morton, the Board noted that Morton
could be read as rendering the claims unpatentable under the novelty or nonobviousness requirement, and not just under the Section 101 patentable subject
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matter requirement. Morton’s holding, accordingly, was still valid following
Scherer.
In the decades following Scherer, courts began focusing on expanding the
patent-eligibility of methods. Three software cases, in particular, tested the
boundaries of patent-eligibility of methods under Section 101. In these cases, the
question before the courts was whether certain methods satisfied the ‘‘process’’
language of Section 101. The case that established the foundation for patenting
software was Gottschalk v. Benson [3]. In Benson, the invention involved a method
of using an algorithm to convert binary-coded decimal numerals into pure binary
numbers on a general-purpose computer. In evaluating the patent-eligibility of the
invention, the Supreme Court found the algorithm to be no more than abstract
mathematics. As such, the algorithm was unpatentable. The Court emphasized that
its decision did not preclude computer software from being patented, but rather
precluded the patentability of software where the only useful characteristic was an
algorithm. By not granting patents that would preclude others from using abstract
mathematical principles such as an algorithm, the Court sought to encourage
development of new technologies.
Several years later, the Supreme Court revisited the issue of patenting software in
Parker v. Flook [4]. In Flook, the invention was a formula for computing an alarm
limit as part of a process for catalytic conversion of hydrocarbons. This case differed
from Benson by including a specific application for the formula, namely catalytic
conversion of hydrocarbons. Nevertheless, the Supreme Court found the formula to
be a basic mathematical equation that, ‘‘like a law of nature,’’ was not patentable.
According to the Court, ‘‘Even though a phenomenon of nature or mathematical
formula may be well-known, an inventive application of the principle may be patented. Conversely, the discovery of such a phenomenon cannot support a patent
unless there is some other inventive concept in its application.’’ The existence of a
limitation to a specific field of use was not sufficient to be ‘‘other inventive concept.’’
According to the Court, ‘‘A competent draftsman could attach some form of postsolution activity to almost any mathematical formula; the Pythagorean theorem
would not have been patentable, or partially patentable, because a patent application
contained a final step indicating that the formula, when solved, could be usefully
applied to existing surveying techniques.’’ Patents involving formulas, laws of
nature, or abstract principles, therefore, are only patent-eligible if the implementation of the formulas, laws of nature, or abstract principles is novel and nonobvious
and not conventional. Since there was no ‘‘other inventive concept’’ in its application, the invention in Flook was not patent-eligible.
The final case in the trilogy of computer software related patents is Diamond v.
Diehr [5]. Diehr involved an algorithm for determining the proper time and
temperature for curing rubber was eligible for patent protection. The algorithm
could be used in a process for transforming uncured rubber into cured products.
The Court held that even though software itself is not patent-eligible, a physical
machine or process which makes use of a mathematical algorithm can be. Thus, if
the invention involves ‘‘transforming or reducing an article to a different state or
thing,’’ then the invention can satisfy the patent-eligibility doctrine and may be
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patentable. While the process in Diehr, as a whole, was patentable, the Court found
that the mathematical equation, ‘‘like a law of nature’’ was not patentable.

The Patent Law Compromise
As patenting methods became more common following the Supreme Court’s
decisions in the computer software cases, more medical processes were also being
patented. The case responsible for bringing medical process patents to the attention
of the public, however, was Pallin v. Singer in 1995 [6]. The Pallin case was the
first-known lawsuit to enforce a medical process patent. The patent at the center of
the dispute was a method of performing cataract surgery that did not require
stitches. Dr. Samuel L. Pallin, an ophthalmologist who was granted a patent to the
method in 1992, sued Dr. Jack A. Singer for using his patented technology without
paying a licensing fee. In his suit, Dr. Pallin alleged that Dr. Singer infringed his
patent by using, teaching, and writing about the incision.
While the court ultimately held for the defendant, finding that the four claims
asserted by Pallin were invalid and thus unenforceable, one of the most interesting
aspects of the case was the national controversy it sparked. Many groups,
including the American Medical Association (AMA), voiced their concerns that
medical process patents may negatively impact a physician’s ability to treat his
patients. Among the concerns presented by the AMA is that a physician may not
adequately treat a patient because the physician either lacks a license to practice
the patented technology or fears being sued for infringing the patented technology.
Other concerns focus on the increase of healthcare costs and the decrease in
efficiency that would result from the patenting of medical procedures. This is
because physicians and healthcare organizations that are interested in using the
patented procedure would first need to be aware of what procedures are patented,
and then determine whether a license is necessary and feasible. They would then
need to negotiate a license, monitor the use of that license, and pay royalties at
certain milestones. All these requirements place an additional burden on physicians or healthcare organizations to act proactively to fulfill certain requirements
before they can begin using the device and the medical procedure.
In response to the medical community’s outrage, Congress acted swiftly to find a
solution to the controversy surrounding medical process patents. Prior to the Pallin
case, few attempts were made by Congress to address medical process patents. In
1902 and 1904, for example, Congress attempted unsuccessfully to introduce a bill
that would exclude medical processes from patent protection [7, 8]. Following these
unsuccessful attempts, Congress lost interest in pursuing the legislation. However,
only seven months after the Pallin case was decided, President Bill Clinton signed
legislation that amended the Patent Act to explicitly prohibit enforcement of medical
process patents against medical practitioners. Under the new law, medical practitioners could still be found liable for infringement, but monetary damages and
injunctions could not be enforced against them. This amendment, known as the
‘‘Ganske Compromise Law,’’ provides in part:
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With respect to a medical practitioner’s performance of a medical activity that constitutes
an infringement…., the provisions of [sections governing damages or injunctions] and
penalties, like attorney fees and costs] shall not apply against the medical practitioner or
against a related health care entity with respect to such medical activity.

For purposes of the amendment, the term ‘‘medical activity’’ means the performance of a medical or surgical procedure on a body, but does not include (i) the use
of a patented machine, manufacture, or composition of matter in violation of such
patent; the term ‘‘medical practitioner’’ means any natural person who is licensed by
a State to provide the medical activity; and the term ‘‘related health care entity’’
means an entity with which a medical practitioner has a professional affiliation under
which the medical practitioner performs the medical activity. Examples of ‘‘related
health care entities’’ include a nursing home, hospital, university, medical school,
health maintenance organization, group medical practice, or a medical clinic.
While the purpose behind the amendment was seemingly straightforward, the
amendment, as written, raised several questions regarding its scope, namely, who
exactly is covered by the amendment, what is the loophole for medical devices,
and what is the purpose behind having an enforceable patent right.

Who is Protected
Several concerns were raised following the amendment. One of these concerns is
that the amendment is applicable only to a certain group of people, in particular,
‘‘medical practitioners,’’ but there is no clear guidance as to who qualifies as a
‘‘medical practitioner.’’ Though this definition may appear to be broadly applicable to most healthcare providers, a closer look at the definition reveals a much
more narrow scope. According to the definition provided, a medical practitioner is
any ‘‘person who is licensed by the State to provide a medical or surgical procedure’’ on a body. Therefore, to be protected by this new law, the medical
practitioner must not only be licensed by the state, but the practitioner must also be
performing a ‘‘medical or surgical procedure.’’
Based on this definition, doctors and nurses would almost certainly qualify as
medical practitioners because they are almost always performing some medical or
surgical procedures on a patient. Even a physician or nurse who merely takes a
patient’s temperature or conducts a physical examination of the patient would be
said to be performing a ‘‘medical’’ procedure. However, it is less certain whether
other healthcare providers such as therapists, counselors, optometrists, or podiatrists would qualify as ‘‘medical practitioners’’ under the amendment even though
they also treat patients and are subject to state licensure laws. Even though therapists and counselors work directly with and treat patients, they may not be performing the ‘‘medical’’ or ‘‘surgical’’ procedures required under the amendment.
On the other side, researchers would almost certainly be excluded from protection under this new law. Although researchers may be conducting experiments
to determine better treatment methods, and may even be conducting the very
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experiments that allow physicians and nurses to perform their ‘‘medical’’ and
‘‘surgical’’ procedures, the researchers themselves are not performing any medical
or surgical procedures. Moreover, the researchers are not generally working with
patients, and are, in many instances, not even licensed to do so. Therefore,
researchers experimenting with a technique covered by patent protection, as a
formal matter, run the risk of being liable for patent infringement.
To further complicate the matter, medical practitioners may not always be performing the medical or surgical procedures that may protect them from liability.
Often times, the medical practitioner may be performing more than one function,
only one of which may be protected under the amendment. For instance, a cardiothoracic surgeon may perform surgical procedures on a patient in the operating
room, but the surgeon may also conduct research experiments to determine the
causes of heart diseases. Based on the above definition of medical practitioner, only
the surgeon’s activities in the operating room would be covered by the law. His
actions outside the operating room, even though connected to his actions inside the
room, would likely not be covered. In another situation, a physician may draw blood
from a patient that is later sent to the laboratory to determine whether that patient is
genetically susceptible for a particular form of cancer. In this case, the physician’s
acts of drawing the blood may be covered because the blood draw can be seen as a
medical procedure. However, when the blood is assayed and analyzed in the laboratory, the physician is no longer performing a medical or surgical act. Rather, the
blood is handled and analyzed by laboratory technicians, who are not medical
practitioners for the purposes of our definition. The diagnostic tests would, therefore,
likely be excluded from protection.
Knowing exactly what practitioners and what actions are protected under the
law is often a blurry line. Determining whether a medical practitioner is protected
by the new law may therefore depend on the specific function performed by the
medical practitioner and not only on the type of practitioner. This uncertainty
raises problems for healthcare professionals, in general, who are looking to provide treatment to patients but who may not know if their actions are protected.

The Loophole for Medical Devices
Another concern raised by the amendment is the loophole created for procedures
that are associated with medical devices. While the amendment excludes medical
practitioners from violating a medical procedure patent during the performance of
a medical activity, the amendment does not, however, exclude medical practitioners from violating procedures that are performed in conjunction with a medical
device. In other words, if the inventor can tie the medical procedure to a medical
device, such that the procedure cannot be performed in absence of the device, then
the inventor could obtain a fully enforceable patent. Such a patent would be
enforceable even against medical practitioners.
This loophole raises the question of what is the difference between having a
medical practitioner perform the procedure and having a device perform the
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procedure. In many situations, medical devices perform the same function as
medical practitioners but they do so in a different manner. While both the medical
practitioner and the medical device can conduct tests, run assays, and diagnose a
patient, the medical device performs the functions in an automated or electromechanical way. The issue then is why allow for patent enforcement in one
situation but not the other.
Such concerns that the use of a medical device could circumvent the amendment, however, are misplaced. The amendment, as written, was only supposed to
shield the practice of the doctor’s ‘‘art,’’ for example, tapping the chest, listening to
the heart and lung, setting a bone, or suturing an artery. The amendment was not
intended to provide the physician with unrestricted freedom to use any and all
patented inventions without seeking the permission of the patent owner. In other
words, even though the physician could practice his ‘‘art’’ without permission, the
physician would still have to pay for the use of the patented stethoscope, the use of
the patented titanium-composite bone screw, and the use of the patented selfdissolving synthetic suture material. The use of any patented equipment, therefore,
was not within the scope of the amendment.

The Unenforceable Patent Right
The amendment further raises a fundamental question about patent law which is
‘‘what purpose does a patent for a medical procedure serve when it cannot be
enforced?’’ One of the purposes of patent law is to exclude others from making,
using, or selling a patented invention. When someone breaks that rule and makes,
uses, or sells a patented invention without the patent holder’s permission, the
patent holder is afforded the legal right of seeing a remedy, either in the form of an
injunction or money damages. Under the new law, the patent holder is deprived of
his legal right.
Such a deprivation may constitute a Fifth Amendment taking of a property
right, which provides that ‘‘private property [shall not] be taken for public use,
without just compensation.’’1 Case law indicates that intellectual property,
including patents, is a form of property right that falls within the scope of the
Takings Clause. To be a taking, government action must deprive the property
owner of all economically viable use of the property. One way that a taking may
occur is to render the property worthless. If a patent holder cannot enforce his
patent, that patent is essentially worthless.
Such reasoning is supported by the Supreme Court’s decision in Ruckelshaus v.
Monsanto Co [9]. In that case, the Supreme Court held that Congress’s 1978
amendment to allow the Environmental Protection Agency to disclose a company’s trade secrets could be a violation of the Fifth Amendment. In determining

1

U.S. Constitution, Amendment V.
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whether the disclosure was a violation, the Court considered several factors,
including (1) whether there is a recognized property interest; (2) whether there is a
taking; (3) whether the taking was for public use; and (4) whether the statute
provides for just compensation. The Court recognized that Monsanto had a
property interest in trade secrets and that that property interest would be useless if
the EPA required Monsanto to disclose the trade secrets.
Based on the Monsanto decision, 35 USC Section 287(c) can be seen as
denying patent owners of all economic viable use of their property. First, patents
are a recognized property interest. Despite the intangible nature of a patent, patents
are property similar to trade secrets in Monsanto. Second, by not allowing the
patent owner to enforce his right to exclude others from making, using, or selling
his invention under Section 287(c), the government has effectively taken the
patent holder’s property right. Third, the taking was for public use since it allowed
the public to use the patent holder’s invention without the patent holder’s permission. Fourth, the patent holder has not received just compensation for use of his
invention since Congress has taken away the ability of the patent holder to seek a
remedy. Based on the foregoing, the amendment prohibiting enforcement of a
medical procedure patent against a medical practitioner can be viewed as a taking
under the Fifth Amendment, and thus a violation of one’s Constitutional right.
On the other hand, however, the question remains of whether ‘‘all’’ economically viable use is lost by this amendment. While medical procedure patents may
not be enforced against medical practitioners, they may still be enforced against
infringers other than medical practitioners. The patents, therefore, still maintain
some value, though it may be significantly reduced. As we will see later in this
chapter, companies reply heavily on medical process patents especially in the
diagnostic space. Myriad Genetics, for instance, has patents covering is BRACAnalysis diagnostic test, a test that determines whether a patients has mutations in
the BRAC1/2 genes, and thus an increased likelihood of developing breast cancer.
Myriad’s annual revenue from the diagnostic test is somewhere around 400 million dollars, accounting for roughly 88 % of the company’s total revenue.
Accordingly, even though such patents cannot be enforced against a medical
practitioner, they can still be enforced against other infringers. As a result, the
patent owner may only be deprived of some economically viable use of the patents
and not be deprived of ‘‘all’’ economically viable use of the patents.

Medical Procedure Patents as ‘‘Process’’ Under
Section 101
While Congress attempted to define and clarify the scope of medical procedure
patents through an amendment to the patent laws, medical procedure patents were
soon being challenged under the patent-eligibility requirements of Section 101.
Specifically, courts were beginning to question whether medical process patents
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fell within the scope of the ‘‘process’’ language of Section 101. The first case to
raise this issue was the 2005 Supreme Court case of Labcorp v. Metabolite [10]. At
the center of the controversy in Labcorp was a patented procedure for correlating
high levels of total homocysteine in the blood and vitamin B deficiency. Labcorp
obtained a license to use Metabolite’s test and paid royalties for each time they
used the test. Labcorp later discovered that there was a better and more efficient
way to perform the test and began using a method developed by Abbott Laboratories. Labcorp continued to pay royalties to Metabolite each time it used
Metabolite’s method but did not pay royalties for the times it used Abbott’s
method. Metabolite sued Labcorp arguing that Abbott’s method infringed its
patents and thus Labcorp was liable for royalties even when using Abbott’s
method.
The claim at issue in Labcorp, referred to as Claim 13, included a two-step
process of first assaying a body fluid for an elevated level of total homocysteine
and then correlating an elevated level of total homocysteine in said body fluid with
a deficiency of vitamin B [11]. Specifically, Claim 13 read:
13. A method for detecting a deficiency of cobalamin or folate in warm-blooded animals
comprising the steps of:
assaying a body fluid for an elevated level of total homocysteine; and correlating an
elevated level of total homocysteine in said body fluid with a deficiency of cobalamin or
folate.

An examination of the claim suggests that it may be infringed by anyone,
including a doctor, nurse, healthcare provider, or a person who first tests a patient’s
body fluid for total homocysteine and then correlates the observation of elevated
total homocysteine with a vitamin B deficiency. Moreover, since the language of
the step first in the claim is very broadly directed to homocysteine, the claim itself
appears to cover every test for homocysteine, regardless of who developed the test
and how the test was carried out. As long as the test involves testing a patient’s
body fluid for homocysteine levels and correlating those levels with a vitamin B
deficiency, the test falls within the scope of Claim 13. With this broad claim,
Metabolite had a monopoly over homocysteine.
In its arguments to the District Court, Metabolite argued that since every test for
homocysteine was covered by its patent, Labcorp was, in fact, inducing doctors to
infringe the patent whenever Labcorp provided doctors with the results of the
assay, allowing the doctors to make an assessment about whether the levels of
homocysteine correlated with Vitamin B deficiency. The District Court sided with
Metabolite and calculated damages based on approximately 350,000 tests performed by Labcorp using Abbott’s method.
Labcorp appealed to the Federal Circuit arguing that it was wrong to interpret
Claim 13 so broadly that infringement took place ‘‘every time a physician does
nothing more than look at a patient’s homocysteine level.’’ According to Labcorp,
claim 13 was ‘‘invalid for indefiniteness, lack of written description, non-enablement, anticipation, and obviousness.’’ The Federal Circuit rejected Labcorp’s
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arguments, holding that the claim was not invalid. In particular, the Federal Circuit
held that since the claim required users to assess a level of homocysteine and then
make a correlation, it was definite and enabled users to follow the proper steps.
Labcorp appealed its case to the Supreme Court. Although the Supreme Court
ultimately declined to decide the case, three justices wrote a strongly worded
dissent voicing concerns regarding the policy implications of Claim 13. In the
dissent, Justice Breyer, joined by Justices Stevens and Souter, stated ‘‘[a]t most,
respondents have simply described the natural law at issue in the abstract patent
language of a ‘process.’ But they cannot avoid the fact that the process is no more
than an instruction to read some numbers in light of medical knowledge’’ [12].
Accordingly, the Justices viewed the correlation between total homocysteine and
vitamin B deficiency as a natural phenomenon, and thus ineligible subject matter
for patent protection.
Even though Labcorp was never expressly decided, the dissenting opinion had a
profound impact on patent law because it opened the door to challenging the
validity of patents based on the doctrine of patent-eligibility. Following the
Labcorp decision, more patents were being challenged based on patent-eligibility.

A Possible Shift in the Trend: In re Bilski and the ‘‘Machine
or Transformation’’ Test
While Labcorp opened the door for challenging the validity of a patent based on
the subject matter requirement of Section 101, In re Bilski was expected to change
the landscape for medical process patents entirely. Bilski was not a case involving
biotechnology or life sciences. In fact, the claims at issue in the case were directed
to a method of hedging risk in the field of commodities trading. Specifically, the
claims include the steps of initiating a series of sales or options transactions
between a broker and purchaser-users by which the purchaser-users buy the
commodity at a first fixed rate based on historical price levels; identifying producer-sellers of the commodity; and initiating a series of sales or options transactions between the broker and producer-sellers, at a second fixed rate, such that
the purchasers’ and sellers’ respective risk positions balance out.
In a 9-3 decision, the Federal Circuit held the claims to be ineligible for patent
protection. In doing so, the Federal Circuit articulated a test, known as the ‘‘machine
or transformation’’ test, for determining whether a claimed process is patent-eligible.
Under the test, a claimed process is patent-eligible only if: (1) it is tied to a particular
machine or apparatus, or (2) it transforms a particular article into a different state or
thing. The Federal Circuit continued by saying that it is not sufficient for a process to
simply involve a machine or transformation. Rather, the machine or transformation
must be central to the purpose of the claimed process. By being central to the claimed
process, the machine or transformation is not merely an ‘‘insignificant extra-solution
activity,’’ but imposes meaningful limits on the claim’s scope.
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To better understand what the Federal Circuit meant by the ‘‘machine or
transformation’’ test, the Bilski decision provided some guidance with respect to
what processes would be more than ‘‘insignificant extra-solution activity.’’ For
instance, adding a data-gathering step to a claim directed to a fundamental principle, such as a natural phenomenon or algorithm, will generally be insufficient to
render the claim patent-eligible. The court reasoned that since every algorithm
inherently requires the gathering of data, simply adding the data-gathering step
would not be sufficient to render a claim patent-eligible. The court did note,
however, that if the data-gathering step was limited to a specific methodology or a
reagent, the data-gathering step could be treated as substantial and the claim could
be treated as patent-eligible.
While the Federal Circuit was eager to limit the patentability of method claims
to those that satisfied the ‘‘machine or transformation’’ test, the Supreme Court
was not. Although affirming the outcome that the patent application was not
directed to patentable subject matter, the Supreme Court on June 28, 2010 reversed
the Federal Circuit’s 2008 decision to the extent that the sole test for determining
whether a process was directed to patent-eligible subject matter was the ‘‘machine
or transformation’’ test. The majority opinion said that although the ‘‘machine or
transformation test‘‘ might well be sufficient for evaluating processes similar to
those of the ‘‘Industrial Age,’’ ‘‘there are reasons to doubt whether the test should
be the sole criterion… in the Information Age.’’ In view of the Supreme Court’s
ruling, tests other than the ‘‘machine or transformation’’ test may be used to
determine whether a method claim satisfies the requirements of Section 101.
Therefore, while the ‘‘machine or transformation’’ test is a ‘‘useful and important
clue’’ in assessing patent-eligibility, it is not the only test that may be used.

Aftermath of Bilski
Although Bilski has been mainly thought of as a ‘‘business methods’’ patent case,
the decision had profound implications for medical procedure patents, in general.
Based on the Federal Court’s explanation of data-gathering, for instance, Claim 13
of the Labcorp case would likely be patent-ineligible because the claim is simply
directed to recognizing a correlation between total homocysteine and a vitamin B
deficiency. This correlation could be characterized as either an algorithm or mental
process and would likely be viewed as insignificant extra-solution activity under
Bilski. Process claims in other areas of medicine are also facing challenges following the Bilski decision. Some of the more important cases are discussed below.

Immunizations: Classen Immunotherapies, Inc. v. Biogen
Shortly after the Bilski decision, the Federal Circuit had an opportunity to apply
the Supreme Court’s ruling in Bilski to immunization schedules in Classen
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Immunotherapies, Inc. v. Biogen [13]. In Classen, the Federal Circuit was faced
with determining whether methods for determining an optimal immunization
schedule based on comparing the observed incidence of immune-mediated disorders in treatment groups subjected to different vaccination schedules were patent-eligible subject matter. Three patents were at issue in the case: U.S. Patent
Nos. 5,723,283 (‘283 patent), 6,420,139 (‘139 patent), and 6,638,739 (‘739 patent). Representative claims are shown below.
Claim 1 of the ‘283 patent reads: A method of determining whether an immunization
schedule affects the incidence or severity of a chronic immune-mediated disorder in a
treatment group of mammals, relative to a control group of mammals, which comprises
immunizing mammals in the treatment group of mammals with one or more doses of one or
more immunogens, according to said immunization schedule, and comparing the incidence,
prevalence, frequency or severity of said chronic immune-mediated disorder or the level of a
marker of such a disorder, in the treatment group, with that in the control group.
Claim 1 of the ‘139 patent claim reads: 1. A method of immunizing a mammalian
subject while reducing the risk of said subject thereby developing at least one chronic
immune-mediated disorder, which comprises:
(I) screening a plurality of immunization schedules, by
(a) identifying a first group of mammals and at least a second group of mammals, said
mammals being of the same species, the first group of mammals having been
immunized with one or more doses of one or more infectious disease-causing
organism-associated immunogens according to a first screened immunization schedule, and the second group of mammals having been immunized with one or more
doses of one or more infectious disease-causing organism-associated immunogens
according to a second screened immunization schedule, each group of mammals
having been immunized according to a different immunization schedule, and
(b) comparing the effectiveness of said first and second screened immunization schedules
in protecting against or inducing a chronic immune-mediated disorder in said first and
second groups, as a result of which one of said screened immunization schedules may
be identified as a lower risk screened immunization schedule and the other of said
screened schedules as a higher risk screened immunization schedule with regard to the
risk of developing said chronic immune-mediated disorder(s),

where the first dose of at least one infectious disease-causing organism associated
immunogen given to both groups is given sooner after birth according to one or
more of the screened immunization schedules than according to one or more of the
other screened immunization schedules, each such immunogen so administered
being hereafter referred to as an ‘‘early’’ immunogen regardless of its time of
administration in the latter schedule(s), where at least one of said chronic immunemediated disorders is diabetes,where said mammalian subject is or said mammals
are humans,where at least one of said early immunogens is one other than BCG or
pertussis immunogen, and
(II) immunizing said subject according to a subject immunization schedule, according to
which at least one of said early infectious disease-causing organism-associated immunogens is administered to the subject at about the same dates, relative to the date of birth
as it was administered to the mammals in said lower risk screened immunization schedule,
which administration is associated with a lower risk of development of said chronic
immune-mediated disorder(s) than when said immunogen was administered according to
said higher risk screened immunization schedule.
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Claim 1 of the ‘739 patent claim reads: A method of immunizing a mammalian subject
which comprises:
(I) screening a plurality of immunization schedules, by
(a) identifying a first group of mammals and at least a second group of mammals, said
mammals being of the same species, the first group of mammals having been
immunized with one or more doses of one or more infectious disease-causing
organism-associated immunogens according to a first screened immunization schedule, and the second group of mammals having been immunized with one or more
doses of one or more infectious disease-causing organism-associated immunogens
according to a second screened immunization schedule, each group of mammals
having been immunized according to a different immunization schedule, and
(b) comparing the effectiveness of said first and second screened immunization schedules
in protecting against or inducing a chronic immune-mediated disorder in said first and
second groups, as a result of which one of said screened immunization schedules may
be identified as a lower risk screened immunization schedule and the other of said
screened schedules as a higher risk screened immunization schedule with regard to the
risk of developing said chronic immune-mediated disorder(s),
(II) immunizing said subject according to a subject immunization schedule, according
to which at least one of said infectious disease-causing organism-associated immunogens
of said lower risk schedule is administered in accordance with said lower risk screened
immunization schedule, which administration is associated with a lower risk of development of said chronic immune-mediated disorder(s) than when said immunogen was
administered according to said higher risk screened immunization schedule.

Classen filed a patent infringement suit against Merck and other defendants
who engaged in studies evaluating the risks associated with different vaccination
schedules. In its suit, Classen asserted that the ‘139 and ‘739 patents were
infringed whenever a healthcare provider ‘‘reads the relevant literature and selects
and uses an immunization schedule that is of lower risk for development of a
chronic immune-mediated disorder.’’ Furthermore, since the ‘283 patent does not
require selection of a particular immunization schedule, Classen argued that the
‘283 patent is infringed ‘‘when a person reviews relevant information.’’ A person,
according to Classen, can be ‘‘a producer of vaccines, a health care provider, or a
concerned parent.’’ The ‘283 patent is thus infringed whenever any person reviews
relevant information. In response to the suit, Merck asserted that Classen’s patents
were invalid.
The District Court granted summary judgment in favor of Merck and found that
the asserted claims were invalid on the ground that they claimed an abstract idea.
In holding the ‘283 patent invalid, the District Court treated the data-gathering step
in Classen as insubstantial extra-solution activity and noted that the claim
‘‘describes only a general inquiry of whether the proposed correlation between an
immunization schedule and the incidence of chronic disorders exists’’ [14]. As
such, the process is indistinguishable from the idea itself.’’ The ‘283 patent,
accordingly, attempted to patent an unpatentable natural phenomenon.
The District Court similarly found the ‘139 and the ‘739 patents invalid,
describing ‘‘little more than an inquiry of the extent of the proposed correlation
between vaccines and chronic disorders.’’ With regard to the recited steps of
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immunizing patients, the court held that these steps were mere ‘‘[i]nsignificant
post-solution activity.’’ Therefore, since ‘‘the 139 and the 739 patents [were] an
indirect attempt to patent the idea that there is a relationship between vaccine
schedules and chronic immune mediated disorders,’’ these claims were an attempt
to patent an unpatentable natural phenomenon.
The case was appealed to the Federal Circuit, which affirmed the District
Court’s ruling in the following short opinion:
In light of our decision in In re Bilski, 545 F.3d 943 (Fed. Cir. 2008) (en banc), we affirm
the district court’s grant of summary judgment that these claims are invalid under 35
U.S.C. § 101. Dr. Classen’s claims are neither ‘‘tied to a particular machine or apparatus’’
nor do they ‘‘transform a particular article into a different state or thing.’’ Bilski, 545 F.3d
at 954. Therefore we affirm.

In response to the Federal Circuit’s ruling, Classen filed a petition for certiorari
to the Supreme Court. The Supreme Court granted the petition but remanded the
case back to the Federal Circuit for reconsideration in view of the Supreme Court’s
ruling in Bilski. Upon second review, the Federal Circuit concluded that while the
‘283 patent failed to satisfy the statutory requirements of Section 101, the ‘139 and
‘739 patents nevertheless did. The difference between the claims in the ‘283 patent
and those in the ‘139 and ‘739 patents was the presence of the immunization step.
Since the ‘139 and ‘739 patents claimed the physical step of immunization, the
majority held that they were directed to a ‘‘specific, tangible application.’’ The
‘283 patent, on the other hand, attempted to claim only an abstract idea that was
not directed to any physical steps. Since the ‘283 patent was not directed to a
‘‘specific, tangible application,’’ the patent was not patent-eligible.

In Vitro Diagnostics: Prometheus Laboratories, Inc. v. Mayo
Collaborative Services
The Federal Circuit also had an opportunity to apply the Bilski decision to diagnostics in Prometheus Laboratories, Inc. v. Mayo Collaborative Services [15].
Mayo challenged the validity of method claims directed to in vitro diagnostics and
specifically to the administration of a drug to a patient and determining the level of
metabolite in the patient’s body. The claims at the center of the controversy were
U.S. Patent Nos. 6,355,623 (the ‘623 patent) and 6,680,302 (the ‘302 patent). To
illustrate what these claims embody, claim 1 of the ‘623 patent is provided below:
1. A method of optimizing therapeutic efficacy for treatment of an immune-mediated
gastrointestinal disorder, comprising:
(a) administering a drug providing 6-thioguanine to a subject having said immunemediated gastrointestinal disorder; and
(b) determining the level of 6-thioguanine in said subject having said immune-mediated
gastrointestinal disorder,
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wherein the level of 6-thioguanine less than about 230 pmol per 8 9 108 red blood cells
indicates a need to increase the amount of said drug subsequently administered to said
subject and
wherein the level of 6-thioguanine greater than about 400 pmol per 8 9 108 red blood
cells indicates a need to decrease the amount of said drug subsequently administered to
said subject.

Prometheus Laboratories, Inc. (‘‘Prometheus’’) is the sole and exclusive
licensee of the ‘623 and ‘302 patents and sells diagnostic tests that encompass the
claimed processes of the patents. Mayo Clinic Rochester and Mayo Collaborative
Services (collectively ‘‘Mayo’’) bought and used the diagnostic tests. In 2004,
however, Mayo decided to stop using Prometheus’ tests in favor of its own test,
one that employed higher metabolite levels to determine toxicity—450 pmol per
8 9 108 for 6-thioguanine. Prometheus sued Mayo claiming that Mayo’s new test
infringed its patents. Mayo countered on the grounds that Prometheus’ patents
were invalid.
The District Court held that Mayo infringed the ‘623 but ultimately found
Prometheus’ patents to be invalid as claiming natural laws or natural phenomena.
Specifically, the court found that the correlation between thiopurine metabolite
levels and the toxicity and efficacy of thiopurine drug dosages are natural phenomena. It is important to note that thiopurine drugs and their metabolites do not
exist naturally in the body and thus the correlation of their levels with toxicity or
efficacy does not naturally occur. It only occurs after human intervention administers the drugs to the body. However, the District Court viewed the body’s
response to an administered drug as natural phenomena, and ruled in favor of
Mayo.
On appeal, the Federal Circuit overruled the District Court and upheld Prometheus’ claims in view of the ‘‘machine or transformation’’ test. According to the
Federal Circuit, Prometheus’ claims satisfied the ‘‘machine or transformation’’ test
because both the ‘‘administering’’ step and the ‘‘determining’’ step involve the
transformation of the human body or of blood taken from the human body. The
court reasoned that the human body is transformed by the ‘‘administering’’ step as
‘‘drugs do not pass through the body untouched,’’ and by the ‘‘determining step’’
because ‘‘[s]ome form of manipulation…is necessary to extract the metabolites
from a bodily sample and determine their concentration.’’ To explain why these
transformations do not constitute merely ‘‘insignificant extra-solution activity,’’
the court stated that the processes are not ‘‘merely’’ for the purpose of gathering
data, but instead are part of a treatment protocol.
In response to the unfavorable Federal Circuit ruling, Mayo filed a petition for
certiorari to the Supreme Court. The Supreme Court granted Mayo’s petition but
remanded the case back to the Federal Circuit for reconsideration in view of the
Supreme Court’s ruling in Bilski. On December 17, 2010, the Federal Circuit
issued its second decision on the matter. On remand, the Federal Circuit again
concluded that Prometheus‘ method claims recite ‘‘a patent-eligible application of
naturally occurring correlations between metabolite levels and efficacy or toxicity,
and thus do not wholly preempt all uses of the recited correlations.’’ According to
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the court, the Prometheus claims ‘‘do not preempt all uses of the natural correlations,’’ but instead ‘‘utilize them in a series of specific steps.’’ The court further
stated that Prometheus’s claimed treatment methods ‘‘transform an article into a
different state or thing’’ and that his transformation is ‘‘central to the purpose of the
claimed process.’’ The Federal Circuit thus re-affirmed that Prometheus’ claimed
methods satisfy the ‘‘transformation’’ prong of the machine or transformation test.
Mayo again filed a petition for certiorari which was again granted by the
Supreme Court. In its decision on March 20, 2012, the Supreme Court issued a farreaching opinion in favor of Mayo [16]. Since the claims set forth laws of nature,
namely correlations between metabolites in the blood and efficacy and toxicity of a
drug, the issue before the Supreme Court was whether Prometheus’ method claims
‘‘add enough to their statements of the correlations to allow the processes they
describe to qualify as patent-eligible processes that apply the natural laws.’’
In deciding whether the claims do more than simply describe natural correlations,
the Supreme Court analyzed each step of the method patent as well as its combination. With respect to the ‘‘administering’’ step, the Supreme Court found that it
applied to a preexisting population, namely, doctors who already used thiopurine to
treat patients suffering from autoimmune disorders. The ‘‘determining’’ step, further, only told doctors to determine the level of the relevant metabolites in the blood,
using any applicable process. The ‘‘wherein’’ step, moreover, only told doctors
about relevant natural laws and suggested that the doctors take those natural laws
into consideration when treating patients. Finally, the Supreme Court considered the
steps as a combination and found that the combination ‘‘amounts to nothing significantly more than an instruction to doctors to apply the applicable laws when
treating their patients.’’ In other words, the Supreme Court found that the ‘‘claims
inform a relevant audience about certain laws of nature; any additional steps consist
of well-understood, routine, conventional activity already engaged in by the scientific community; and those steps, when viewed as a whole, add nothing significant
beyond the sum of their parts taken separately.’’ The Supreme Court thus held that
the steps in Prometheus’ patents were insufficient to transform natural correlations
into patentable subject matter.
While the decision seems to focus on the steps of the method claims, the
decision in Mayo also seems to provide an exception. In particular, the Supreme
Court recognized that ‘‘a typical patent on a new drug or a new way of using an
existing drug’’ which includes claims that ‘‘confine their reach to particular
applications’’ of natural laws may be patent-eligible. The Mayo decision thus
upheld the patent-eligibility of new uses of a known drug without explaining how.
In rendering its opinion, the Supreme Court emphasized a bright-line prohibition against patenting laws of nature. In response to Prometheus’ argument that
process claims require a ‘‘transformation’’ of an article ‘‘to a different state of
thing’’ and that the process claims resulted in a transformation of the human body
by administering a thiopurine drug and a transformation of the blood by analyzing
it to determine metabolite levels, the Supreme Court acknowledged the role of the
‘‘machine or transformation’’ test in determining patentability, but held that it
cannot trump the law of nature exclusion. The Supreme Court further rejected the
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argument that Prometheus’ claims should be upheld because they are narrow and
specific to a particular law of nature. In doing so, the Supreme Court refused to
distinguish among different laws of nature according to whether or not the principles they embody are sufficiently narrow. Laws of nature, regardless of their
scope, are ineligible for patent protection.
In deciding how to balance the need for innovation and the need to provide
access, the Supreme Court held that patent law’s general rules must be applicable
to many different fields and cannot suit the needs of one field but not another. The
Court thus refused to create any specific rules in this case, but recognized the role
of Congress in crafting such specific rules where necessary.

Diagnostic Testing: Myriad Genetics v. Association
for Molecular Pathology (AMP)
Another area impact by Bilski involves the highly controversial human gene
patents, particularly those relating to genetic diagnostic testing. In addition to
covering isolated BRCA1 and BRCA2 genes, which are discussed in detail in the
previous chapter, Myriad’s patents also cover their application in diagnostic tests.
Representative method claims include:
Claim 1 of U.S. patent No. 5,709,999 (the ‘999 patent):
A method for detecting a germline alteration in a BRCA1 gene, said alteration selected
from the group consisting of the alterations set forth in Tables 12A, 14, 18 or 19 in a
human which comprises analyzing a sequence of a BRCA1 gene or BRCA1 RNA from a
human sample or analyzing a sequence of BRCA1 cDNA made from mRNA from said
human sample with the proviso that said germline alteration is not a deletion of 4
nucleotides corresponding to base numbers 4184-4187 of SEQ ID NO:1.
Claim 1 of U.S. patent No. 5,710,001 (the ‘001 patent):
A method for screening a tumor sample from a human subject for a somatic alteration in
a BRCA1 gene in said tumor which comprises: comparing a first sequence selected from
the group consisting of a BRCA1 gene from said tumor sample, BRCA1 RNA from said
tumor sample and BRCA1 cDNA made from mRNA from said tumor sample with a
second sequence selected from the group consisting of BRCA1 gene from a nontumor
sample of said subject, BRCA1 RNA from said nontumor sample and BRCA1 cDNA
made from mRNA from said nontumor sample, wherein a difference in the sequence of the
BRCA1 gene, BRCA1 RNA or BRCA1 cDNA from said tumor sample from the sequence
of the BRCA1 gene, BRCA1 RNA or BRCA1 cDNA from said nontumor sample indicates
a somatic alteration in the BRCA1 gene in said tumor sample.
Claim 20 of U.S. patent No. 5,747,282 (the ‘282 patent):
A method for screening potential cancer therapeutics which comprises: growing a
transformed eukaryotic host cell containing an altered BRCA1 gene causing cancer in the
presence of a compound suspected of being a cancer therapeutic, growing said
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transformed eukaryotic host cell in the absence of said compound, determining the rate of
growth of said host cell in the presence of said compound and the rate of growth of said host
cell in the absence of said compound and comparing the growth rate of said host cells,
wherein a slower rate of growth of said host cell in the presence of said compound is
indicative of a cancer therapeutic.

The District Court held Myriad’s method claims to be patent-ineligible in view
of the Federal Circuit’s decision in Bilski. In its decision, the court argued that
‘‘analyzing’’ or ‘‘comparing’’ DNA sequences covered mental processes independent of any physical transformations. The court distinguished these claims
from those in Mayo based on Mayo’s ‘‘determining’’ step, which could be construed to include extraction and measurement of metabolite levels from a patient
sample. Moreover, the court argued that the ‘‘analyzing’’ or ‘‘comparing’’ steps
would constitute no more than preparatory data-gathering steps. Finally, the court
held that the one method claim to ‘‘comparing’’ the growth rate of cells claimed a
basic scientific principle and that the transformative steps amounted to only preparatory data gathering.
Myriad appealed the District Court’s ruling to the Federal Circuit. In reviewing
the claims, the Federal Circuit found that all but one of Myriad’s claims is directed
to abstract mental processes that failed the machine or transformation test. Myriad
argued that its methods of ‘‘comparing’’ or ‘‘analyzing’’ BRCA sequences satisfy
the machine or transformation test as outlined in the Federal Circuit’s decision in
Mayo, because each step requires extracting and sequencing a human sample
before the sequences can be analyzed. The Federal Circuit, however, rejected this
argument explaining that the claims, as written, do not include those specific steps,
nor could the steps be read to include ‘‘extracting’’ or ‘‘sequencing’’ [17]. Since the
process of ‘‘comparing’’ and ‘‘analyzing’’ could be ‘‘accomplished by mere
inspection alone,’’ the court held that Myriad’s claims did not recite any ‘‘transformative step’’ as required under the Federal Circuit’s reasoning in Mayo. The
Federal Circuit did, however, find that Myriad’s claim to a method for screening
potential cancer therapeutics via changes in cell growth rates in the ‘282 patent
covered patentable subject matter because the steps of ‘‘growing’’ transformed
cells in the presence or absence of a potential cancer therapeutic and ‘‘determining’’ the cells’ growth rates was ‘‘inherently transformative.’’
Following the Federal Circuit’s decision, the case went to the Supreme Court.
The Supreme Court, however, remanded the case back to the Federal Circuit
following the Supreme Court’s ruling in Mayo [18]. On remand, the Federal
Circuit issued a very similar ruling to its previous one. With regard to the
‘‘comparing’’ or ‘‘analyzing’’ method claims, the Federal Circuit upheld its previous ruling that those claims are patent-ineligible as encompassing only abstract
mental processes. The Federal Circuit found these method claims to be indistinguishable from the claims the Supreme Court found invalid under Section 101 in
Mayo. The Federal Circuit, however, again upheld the patent-eligibility of the
method claims directed to screening for potential cancer therapeutics via changes
in cell growth rates. Similar to the cells in Chakrabarty, the cells in the claim are
derived by ‘‘altering a cell to include a foreign gene, resulting in a man-made,

Aftermath of Bilski

85

transformed cell with enhanced function and utility.’’ Because the transformed
cells arose from human effort, the claim was patent-eligible for including more
than the abstract mental step of ‘‘comparing’’ the growth rate of two host cells.

Public Health Implications
The Supreme Court decisions in Mayo and other cases will have profound
implications on the patenting of medical procedures. In this section, we will
examine how access to medical treatment and the future of developing new
medical treatment may be impacted by the recent decisions.

Ethical Issues
One concern is that the patenting of medical procedures may negatively impact a
physician’s ability to treat patients. In particular, there is concern that if a physician has not obtained a license to a certain patented medical procedure, then that
physician may be reluctant to perform the procedure for fear of liability. Instead,
the physician may choose to use an alternative method of treatment. In some
instances, the alternative method may be superior to the patented method, and the
patient would be receiving adequate care. In other instances, however, the alternative treatment may be less effective, more harmful, or not available. Some
situations may arise, for instance, in which a patient needs emergency care but the
only procedure available to treat the patient’s condition is patented. The physician,
not licensed to practice the patented procedure, is uncertain whether or not to treat
the patient. While it is unclear exactly what impact a patent’s existence may have
on a physician’s choice of medical treatment, there is still reason to believe that
patents may impact how a physician chooses to treat his patients. These situations
may raise questions about whether the physician is providing adequate care.

Academic Access
The patenting of medical procedures may also hinder a physician’s ability to treat
patients by restricting academic access to novel medical procedures. Physicians
often rely on the free sharing of medical research in order to learn from their
fellow colleagues. It is through this free sharing of information that physicians can
discuss best practices, new techniques and new treatment options. By discussing
among themselves, physicians can work to develop newer and better therapies.
The importance of sharing information among physicians is even reflected in
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Principle V of the Principles of Medical Ethics of the American Medical Association (AMA) and Opinion 9.08 of the Code of Medical Ethics of the AMA.
V. A physician shall continue to study, apply, and advance scientific knowledge, maintain
a commitment to medical education, make relevant information available to patients,
colleagues, and the public, obtain consultation, and use the talents of other health professionals when indicated.
Opinion 9.08 - New Medical Procedures
In the ethical tradition expressed by Hippocrates and continuously affirmed thereafter,
the role of the physician has been that of a healer who serves patients, a teacher who
imparts knowledge of skills and techniques to colleagues, and a student who constantly
seeks to keep abreast of new medical knowledge.
Physicians have an obligation to share their knowledge and skills and to report the
results of clinical and laboratory research. Both positive and negative studies should be
included even though they may not support the author’s hypothesis. This tradition
enhances patient care, leads to the early evaluation of new technologies, and permits the
rapid dissemination of improved techniques.
The intentional withholding of new medical knowledge, skills, and techniques from
colleagues for reasons of personal gain is detrimental to the medical profession and to
society and is to be condemned.

Patents, many argue, may hinder the information sharing among physicians
because physicians may not be willing to disclose their techniques and treatment
protocols with colleagues for fear of losing their patent rights. Furthermore, since
physicians are becoming more patent conscientious, they are also being more
cautious with what information they publish. As a result, physicians may delay
publication and even withhold potentially critical or interesting scientific information from presentations and publications until their patent requirements are
satisfied. Fellow colleagues, consequently, must wait longer to learn about novel
scientific discoveries, which can hinder their ability to treat patients. Even when
colleagues are finally able to access the information, they are prohibited from
conducting research or experimenting on that information without first obtaining a
license and paying royalties. Such hurdles often leave physicians unable to
develop better treatment methods.
While there are many arguments about whether patents reduce the dissemination of information, there is also a suggestion that patents may actually enhance the
dissemination of information. Patents provide a means for inventors to share their
discoveries with the public without fear of losing rights to those discoveries.
Without patents, inventors may be keeping their discoveries secret. Throughout
history, many professions, including physicians, barbers, surgeons, and apothecaries, intensely guarded their secrets against their competitors. They did not want
to share their skills with others for fear that their competitors would benefit from
those skills without compensating the inventor. Patents minimize those concerns
and allow inventors to share their knowledge and inventions with the public while
still protecting their interests.
Patents may also be the only way for inventors to disseminate their discoveries.
Scientific journals, especially very prestigious ones such as The Journal of the
American Medical Association, New England Journal of Medicine and Nature, are
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limited and difficult to publish in. Researchers, consequently, may often find their
submissions rejected for publication by these journals. Patents, on the other hand,
offer researchers another venue for publishing their findings. Thus, rather than
hoarding scientific discoveries, researchers may choose to share them with the
public though patents. This dissemination encourages design-around and
improvements to inventions, thereby accelerating innovation and contributing to
the diversity of products in the marketplace.

Patient Privacy
Concerns about a patient’s right to privacy may also negatively affect how a
physician treats a patient. If a physician is ever part of a patent infringement suit,
that physician may be required to disclose certain information related to his
medical practice. If a patient believes that his physician will disclose private
information related to the patient’s treatment during the course of the law suit, that
patient may be less forthcoming with providing necessary medical information to
the physician. Without having all the relevant information, however, a physician’s
judgment in prescribing a course of therapy may be impaired. The patient, consequently, may not receive the best possible treatment.

Access to Medical Treatment
Cases that affect the validity of patents will also naturally affect the cost of the
technology covered by those patents. As such, the Supreme Court’s recent decision
in Mayo will undoubtedly impact the cost of medical treatment and the ability of
patients to access treatment. If the courts interpret the Mayo decision narrowly,
companies will continue patenting medical procedures and preventing others from
practicing these procedures without a license. With patent protection providing
market exclusivity, companies will be able to set higher prices to access their
procedures. These higher prices will increase expenses for both patients and the
healthcare system. Patients who are unable to afford the higher prices may find
themselves without access to medical treatment.
If, on the other hand, the Mayo decision is broadly interpreted such that very
few methods can be patented, then companies will not be able to rely on patents to
protect their valuable procedures. Without patent protection, companies will not be
able to prevent competitors from developing their products or using their procedures. As a result, more competitors will enter the market which will reduce prices
and give consumers access to more affordable products and procedures.
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Impact on Innovation
The recent cases challenging the patent-eligibility of methods under Section 101
will further impact the future of innovation in the biotechnology industry. The
ability of companies to obtain patent protection directly impacts their ability to
secure investment. Without these basic patents, companies, especially early stage
companies, will not be able to attract the necessary funding for conducting
research and development and many potentially life-saving technologies will never
come to fruition.
Moreover, if the Mayo decision is interpreted broadly, it could have significant
implications for the biotechnology industry. Even basic method of treatment
claims may be rendered unpatentable since it could be argued that the effect of a
compound on the body is a natural phenomenon, and the application of medicines
to patient needing treatment could be seen as conventional under Mayo. Nevertheless, the Mayo decision seems to uphold the patentability of medical processes
directed to a new use of a known drug. Thus, as long as the method of treatment is
based on a known drug, the method can be patent-eligible.
Even if the method claims are valid, the claims may have little commercial
value. Claims in personalized medicine and companion diagnostic applications are
extremely difficult to draft in such a way that they are also commercially meaningful, and companies may be hesitant to develop technologies for which there
may be little to no commercial value. Imagine, for instance, a situation in which
one out of ten patients with disease X has a mutation that makes them likely to
respond to drug Y. How do you claim such an invention? If you require a treatment
step in the claim, you will have a problem of proof in litigation. You can prove
how many tests were done by the competing lab, but you can never prove how
many patients were then actually treated as a result of that test. Moreover, if your
claim says: ‘‘test patient for the mutation, and give the drug if, the mutation is
present,’’ then what is your remedy if the mutation is a rare one? For example, if
only patients with the mutation qualify for the drug, and the mutation is present in
only one out of ten patients, then nine out of ten tests done by the competing lab
are noninfringing. Theoretically, therefore, your competitor could extract 90 % of
your market value without infringing.

Infringement Liability
One major concern that is presented as a result of medical treatment patents is that
they will expand the reach of infringement liability and will render individuals,
such as doctors who want to treat patients or researchers who want to conduct
experiments, liable. This concern is well-founded considering patent law strives to
protect patent holders from those that infringe their patents. However, this concern
overlooks the fact that not all acts of infringement will actually lead to lawsuits.
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It is important to remember that while patent law may hold someone technically
liability for infringement, it does not mean that the patent will actually be enforced
against that person. Patents are designed to protect a property interest as much as
they are also designed to protect a commercial interest. If patent owners target only
the downstream users, they will not be stopping the true abusers of their technology. Patent owners, therefore, have little incentive to target the physicians,
scientists, or patients. Patent owners instead prefer to target the competitors who
are actually putting the technology into the users hands.
This can be illustrated in a variety of ways, two of which I will discuss here.
Normal people, including doctors, patients, even you and me, infringe patents all
the time. For example, common drug treatment claims like ‘‘treating disease X by
administering an effective amount of compound Y’’ create ‘‘infringement liability’’
for doctors who administer the drug and patients who take drug as prescribed.
There is little reason to be concerned about facing an infringement suit, however,
because these claims were not written to be enforced against primary infringers,
such as patients or doctors, but were instead written to be enforced against indirect
infringers, such as competing drug companies who are liable for inducement.
Moreover, if you look at the method claims at the center of these controversies,
you will see that it is difficult and unlikely that a single person actually practices
each and every step of the claim. An examination of Claim 13 from the Labcorp
case, for example, suggests that anyone, including a doctor, nurse, or other
healthcare provider who first tests a patient’s body fluid for total homocysteine and
then correlates the observation of elevated total homocysteine with a vitamin B
deficiency is infringing the claim. However, it is uncommon that a single
healthcare provider would perform all the steps of the claims. It is more common
that different providers would carry out different steps of the claims. For instance,
doctors would send samples out to laboratories to be tested, the laboratory would
analyze the samples, and another party would determine the diagnosis. Although
the issue of infringement liability in such situations may be more likely raised after
the Federal Circuits decision in Akamai/McKesson, infringement liability for any
one of the users is still far from automatic.
Fear of facing infringement liability, therefore, will remain low if the infringer
is simply a user of the technology. As has been in the past, companies seeking a
remedy will target those competitors that place goods into the market and induce
others to infringe because targeting these ‘‘indirect’’ infringers is the only way to
preserve market share and commercial viability.

Summary
Similar to gene patents discussed earlier, questions over the patent-eligibility of
medical processes continue to dominate discussions in patent law these days.
While medical process patents have been around for many years, many today
argue that medical process patents can reduce the quality of healthcare delivery,
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increase the cost of medical treatment, raise ethical and privacy issues, and hurt
innovation of new medical procedures. In response to such concerns, courts have
begun to restrict the types of claims they allow. These restrictions, however, create
concerns that innovation will be hindered rather than stimulated because companies will no longer be willing to take on the cost and risk associated with developing process-based medical technologies without having the protection offered by
a patent. Exactly what impact the latest court cases will have on how restrictive
patents will be and how they will impact innovation remains to be seen as more
medical process patents are challenged.
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Chapter 5

Rights and Roles of Universities
and Inventors

Innovation is often driven by collaborations. This is especially true in the biotechnology community where collaborations between academic institutions and
private companies are essential for fostering medical innovation. Such collaborations bring together parties with different areas of expertise, all of which are
necessary to take an idea from its embryonic beginnings in the laboratory to a
developed technology for commercialization and exploitation by the public.
Bringing academic research to market in part revolves around the relationship
between researchers and the university. In their roles as researchers in this regard,
scientists and engineers are responsible for making new discoveries or conceiving
of an inventive idea that provides the basis for developing and commercializing an
innovative technology. Once such an idea has come to fruition, the researcher
discloses it to the university, which subsequently explores the possibility of
partnering with an industrial company that further develops the technology and
ultimately brings it to market. It is this culmination of time, effort, and resources
that is required to drive medical innovation and serve the public interest.
This chapter will examine the rights and roles of researchers and universities as
well as the challenges that confront any party when navigating an idea from
laboratory thesis to marketable commodity.

Researcher and Inventor
The line between researcher and inventor is not always clear. A researcher, typically an academician, is someone who endeavors to add to the public database of
knowledge by establishing facts through empirical experimentation and analysis. If
the research results in novel, useful, and nonobvious technologies, the researcher
may be considered an inventor under the patent laws of the United States. When
the researcher is also an inventor, however, challenges arise that require careful
management of these overlapping, but separate, roles. In fact, the duties and
responsibilities of each role are often in conflict. Researchers, on one hand, are
responsible for making discoveries and advancing science, while on the other, they
J. T. Brougher, Intellectual Property and Health Technologies,
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must be cognizant of their responsibilities relating to the protection of potentially
valuable assets. How they manage these conflicts often determines the commercial
success of their inventions.

Publish or Perish
Some of the most significant hurdles faced by researchers stem from premature
disclosure of their data. Researchers, including professors and medical doctors, are
faced with the constant pressure to publish and present their findings. Indeed,
career advancement and tenure eligibility is determined in part by the number of
peer-reviewed journal publications one has. Success in academia, therefore, often
depends on how quickly research is presented to the scientific community. In their
eagerness to disseminate their findings, scientists may ignore or are unaware of the
importance of filing for patent protection. As noted above, this oversight can
jeopardize the researcher’s, as well as the university’s, rights to an invention.
The concern about premature disclosure is rooted in the ‘‘printed publication’’
language found in the former 35 U.S.C. Section 102(b) and new 35 U.S.C. Section
102(a)(1) provision, which generally states that a person is entitled to a patent
unless ‘‘the claimed invention was patented, described in a printed publication, or
in public use, on sale, or otherwise available to the public before the effective filing
date of the claimed invention.’’1 This clause is critical for several reasons. First,
Section 102(a)(1) allows anyone, including the inventor, to create potentially
invalidating prior art against their own invention. Prior art refers to any and all
information that has been made available to the public in any form before a given
date that might be relevant to a patent’s claims of originality. Consequently, an
inventor’s own disclosure can be used against them. This provision can be especially problematic for academic researchers facing the tremendous pressures
associated with prompt disclosure of their findings. Researchers must therefore be
cautious to not disclose information before a patent application is filed.
Second, Section 102(a)(1) further addresses the kind of early disclosure that
would serve as potentially invalidating prior art. Among the different types of disclosures possible, Section 102(a)(1) defines that the disclosure be a ‘‘printed publication.’’ A ‘‘printed publication’’ can come in a variety of forms, and therefore, the
question of whether a disclosure constitutes a ‘‘printed publication’’ within the
meaning of Section 102(a)(1) is important for researchers and universities alike.
Several cases have defined the scope of ‘‘printed publication’’ in the context of
the old Section 102(b). While this case law may not be directly on point with how
courts interpret the new Section 102 (a)(1), these cases can provide at least some
guidance as to how courts may handle discussions surrounding ‘‘printed publications’’ in the future.

1

35 U.S.C. Section 102(a)(1).
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The determination of whether a disclosure is a ‘‘printed publication’’ within the
language of Section 102(b) often turns on whether the disclosure is accessible to
the public. As several cases have shown, one factor in determining whether a
disclosure is accessible to the public is the intent of the author. If the author
intended to share the disclosure with the public, then the reference may be considered a ‘‘printed publication.’’ On the other hand, if the author intended to keep
the information secret, then the reference may not be a printed publication. In the
case of In re Wyer, the court noted that ‘‘publicly accessible’’ refers to ‘‘disseminated or otherwise made available to the extent that persons interested and
ordinarily skilled in the subject matter or art, exercising reasonable diligence, can
locate it and recognize and comprehend therefrom the essentials of the claimed
invention without need of further research or experimentation’’ [1].
In determining whether an author intended to share a disclosure with the public,
courts have considered various factors. In some instances, whether a document is
indexed or cataloged appropriately, i.e., to allow the interested public to search for
and locate it, is dispositive of an author’s intent. In the classic case of In re Hall,
the court held that one copy of a dissertation properly indexed and placed in a
library in Germany was a ‘‘printed publication,’’ because those interested in the
dissertation could access the document by traveling to the library and searching for
it within the indexing system [2]. Even though the dissertation was located in a
library in Germany, the author did not intend to restrict access to it. The author in
fact intended to share his dissertation with the public by using an indexing system.
Similarly, the court in [3] held that an author intended to share his manuscript
with the public by making the manuscript available on a keyword-searchable
commercial database such as Westlaw or Dialog. The Court held that since such
databases permit searching of titles by keywords, a person of ordinary skill
‘‘exercising reasonable diligence’’ would have been able to access the manuscript.
Conversely, however, the court in [4] held that an undergraduate thesis placed in a
college library and indexed according to the author’s name, but not connected to
the content of the article, was not a ‘‘printed publication’’ because someone
looking for a thesis on a specific topic would not be able to locate the thesis using
the indexing system. Since the thesis was not indexed in a way that would help the
public to locate it, the thesis was not sufficiently ‘‘accessible’’ for it to qualify as a
printed publication within the meaning of Section 102(b).
In addition to considering indices or catalogs, courts also look at whether any
material was distributed at a function, such as a conference. This situation typically arises in the scientific community. In MIT v. AB Fortia, for instance, the
court found that a paper orally presented at a conference was a ‘‘printed publication’’ because a copy of the paper was given to the conference organizer prior to
the presentation, and copies were distributed to at least six people (upon their
request) without restriction [5]. Accordingly, distribution of publications imparts
an intent to share. Likewise, in In re Klopfstein, the court found that a poster
presentation at a conference was a ‘‘printed publication’’ because the poster was
displayed for two and a half days at the conference [6]. While copies of the
presentation were not actually distributed, the relevant public was not prohibited
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from taking notes or copying the presentation. These facts differ from the situation
in Regents of the Univ of CA v. Howmedica, in which the court determined that a
lecture slide-presentation was not a ‘‘printed publication’’ inasmuch as the presenter did not provide the audience with any handouts and there was no evidence
that the material would have been available upon request [7]. Unlike the situations
in MIT and Klopfstein, the author in Howmedica did not intend to distribute or
share his work with the public, thus rendering the reference inaccessible.
Courts have also addressed whether an internet disclosure is relevant in
assessing an author’s intent to share. The internet is often the first medium
employed by someone researching a given topic. With an unlimited reach, internet
disclosures typically render accessible to the public a document, which consequently subjects it to the strictures of U.S. patent law under Section 102(a)(1). For
example, in SRI Int’l Inc. v. Internet Security System, Inc., the court found that
material posted on a website was a ‘‘printed publication’’ because the website
address was distributed to members of the interested public through presentations
and e-mails, was referenced on Google Groups, and was referred to by an online
newsgroup [8]. Since the author provided the interested public with a means of
locating the material, the court concluded that the author intended to share the
work. As such, disclosing scientific information on the internet, whether through
posting an article, contributing to an online discussion blog, or even posting
information on a company’s website, can jeopardize an inventor’s patent rights.
To avoid having a disclosure qualify as a ‘‘printed publication’’ under Section
102(a)(1)—and jeopardizing patent rights—it is critical for researchers to first file a
patent application prior to any public disclosure. Filing for patent protection can be a
long and costly process that often requires working with patent counsel, conducting
prior art searches to assess patentability, drafting and submitting a specification with
necessary figures, and drafting claims that adequately describe and embody the
invention. Researchers may be hesitant or unable to assume the time and expense
required by the patent process, especially when disclosure is imminent.
A possible solution is to file a provisional patent application. Such an application serves as a ‘‘place holder’’ for a later-filed formal, nonprovisional, or utility
application. While it is not examined by the USPTO, a provisional application
allows the researcher to establish a priority date for an invention that predates the
public disclosure and accordingly prevents the disclosure from impeding patentability. One year after filing the provisional application, the researcher must
convert the provisional to a nonprovisional application, which claims the benefit of
the provisional filing, to maintain patent rights. If the one year deadline is missed,
patent rights that may have been afforded to inventions described in the provisional
application as of the filing or priority date are load.
There are several benefits with respect to filing a provisional application prior to
a formal nonprovisional application. First, a provisional application is generally
less time consuming and the filing fees are fairly inexpensive. By requiring only a
cover sheet, specification, necessary figures, and a minimal fee, provisional
applications are an efficient way to secure a priority date for an invention. In fact,
they can be as simple as stapling a cover sheet onto an existing article, PowerPoint
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presentation, grant proposal or other document describing the invention, where the
finer details will be addressed down the line. A provisional application, moreover,
does not require any claims, although they are recommended in many circumstances. The only requirement is that the provisional application ‘‘must adequately
support and enable the subject matter claimed in the nonprovisional application
that claims the benefit of the provisional application.’’2 Simply put, the nonprovisional application can only claim the benefit of the provisional application’s
filing date and disclosure if it supports the invention to the extent that a person
skilled in the art could make and practice the invention.
Even though the provisional application may provide a quick and cheap avenue
for securing priority, problems arise when the provisional application in nonenabling, i.e., when someone of sufficient skill in the art would not be able to make
and use the invention via the disclosure. This may occur in situations where the
researcher quickly puts together preexisting material without fully appreciating
what the invention is and what kind of information is required to adequately
describe it or, in some instances, the researcher lacks the right amount of data to
enable claims that would protect a commercially useful application. Therefore,
even if a provisional application is filed prior to public disclosure of the information, the researcher may still be subject to loss of rights pursuant to a provisional application that lacks an enabling disclosure. This situation arose in the case
of New Railhead Mfg., L.L.C. v. Vermeer Mfg. Co [9]. In the case, New Railhead
sued Vermeer for infringing a drill bit. Although New Railhead filed a nonprovisional patent application covering the drill bit, they also sold the drill bit more
than one year before filing the application, which triggered the ‘‘on sale’’ bar of
Section 102(b). The ‘‘on sale’’ bar, similar to the ‘‘printed publication’’ bar, holds
that an invention sold more than one year before the application was filed, can no
longer avail itself to patent protection. Upon review of the provisional application,
the Federal Circuit found that the drill bit was not adequately supported by the
information in the application, rendering New Railhead’s patent invalid. New
Railhead consequently lost all patent rights to the drill bit.

Determining Inventorship
Another hurdle faced by academic researchers seeking to patent their inventions is
determining who the proper inventors are and who the owners are. Patent law
requires that ownership of a patent originally resides with the inventor. Ownership
of the patent, in turn, bestows certain rights upon the owners. These rights include
the right to transfer the intellectual property, whether through a sale, license, or
assignment, and to receive compensation in return. Due to the powerful nature of
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such legal rights which stem from the U.S. Constitution, determining accurate
inventorship and consequently ownership is critical.
Determining inventorship, however, is not always straightforward. Indeed, the
criteria for patent inventorship are different from those concerning academic
authorship. To be an inventor on a patent, an individual must have contributed to
the inventive concept underlying at least one claim from the patent.3 Generally
speaking, an inventor is someone who conceived of the idea [10]. Conception
requires one to have a definite and permanent idea of the invention, including
every feature of the subject matter claimed, from one or more claims. Someone
who merely suggests an idea, follows instructions to carry out an experiment, or
collects and analyzes data is not an inventor for purposes of patent law.
For journal or academic publications, on the other hand, individuals may be
recited as authors for a variety of reasons even though they did not contribute to
the conceptual realization of the published research. For example, authors may be
recited for helping to write all or part of the publication, collecting or analyzing
data, or even simply out of professional courtesy. In this respect, it is not
uncommon for a publication to have numerous authors. And, due to these standards, individuals may be incorrectly listed as inventors on a patent, or may be
incorrectly omitted from a patent.
When two or more individuals contribute to the conception of an invention,
they can be listed as joint inventors on the patent application.4 They may be joint
inventors even though they did not physically work together or at the same time on
the invention, did not contribute the same amount to the invention, or did not
contribute to the subject matter of every claim of the patent. However, they must
both contribute in some significant manner to the invention [11]. One who merely
explains known concepts of the current state-of-the-art is typically not considered
a co-inventor.
The case law surrounding joint inventorship is complex, and gains even more
convolution in certain disciplines such as biotechnology. A useful example of how
to determine inventorship is the AZT case, Burroughs Wellcome Co. v. Barr
Laboratories Inc [12]. In this case, Burroughs Wellcome had tested AZT in laboratory mouse screens and showed it to be effective on retroviruses, such as HIV.
Based on this information, Burroughs prepared to file a patent application directed
to treating persons infected with HIV with AZT. Prior to filing the patent application, however, Burroughs sent a sample of the drug to the United States National
Institute of Health (NIH) for additional testing. At that time, the NIH had developed a way to test the efficacy of drugs that inhibit HIV using live HIV and a
unique line of T cell clones. Through these tests, the NIH found the sample sent by
Burroughs to be effective against HIV and advised Burroughs of the same. Burroughs then proceeded to file the patent application. The application, however,
only listed Burroughs’ inventors, while omitting any contribution from the NIH.
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In the dispute, the NIH argued that Burroughs’ invention was not made until the
NIH testing was complete, and as such, NIH personnel who performed the tests
should be listed as co-inventors. The court, however, disagreed and held that
because the NIH scientists did not contribute to the subject matter of the claims,
they could not be afforded the privileges of inventorship. According to the court,
the NIH’s ‘‘testing was brief, simply confirming the operability of what the draft
application disclosed…. what matters for conception is whether the inventors had
a definite and permanent idea of the operative inventions. In this case, no prolonged period of extensive research, experiment, and modification followed the
alleged conception.’’ NIH’s testing, therefore, was ‘‘simply the normal course of
clinical trials that mark the path of any drug to the marketplace.’’ Since the NIH
had only confirmed what Burroughs had provided them with, they did not contribute to the conception of the invention. As a result, the NIH personnel who
carried out the tests were not bona fide co-inventors.
While Burroughs explained that contribution is required for joint inventorship,
understanding exactly how much contribution is sufficient for joint inventorship is
addressed in the recent case of Falana v. Kent State University [13]. In Falana, Dr.
Olusegun Falana was a post-doctoral researcher hired by Kent Displays Inc. (KDI)
and Kent State University to develop and synthesize organic compounds. Falana
developed a synthesis protocol for producing a novel genus of compounds, and he
used that protocol to develop a compound within the genus, i.e., ‘‘Compound 7.’’
The compound, however, was inadequate for KDI’s purposes. Falana subsequently
left KDI to take another position. After his departure, Falana’s supervisor
employed his protocol to develop another compound within the same genus, i.e.,
‘‘Compound 9.’’ Unlike Falana’s compound, Compound 9 satisfied KDI’s purposes. KDI and Kent State then filed a patent application directed to a class of
compounds which subsequently issued as Patent No. 6,830,789. Falana was not
listed as an inventor on the patent and sued for joint inventorship.
In the arguments before the Federal Circuit, KDI and Kent State argued that
Falana’s contribution to the method of making the compounds was insufficient to
establish joint inventorship because the claims recited compositions, not methods.
The Federal Circuit, however, rejected these arguments and held that ‘‘[c]onception of a chemical compound ‘requires knowledge of both the specific chemical
structure of the compound and an operative method of making it.’’ If the method of
synthesizing the claimed compound were public knowledge, Falana’s use of that
method would be considered ordinary skill in the art and Falana would not be a
joint inventor. However, since Falana’s method of synthesizing the claimed
compound was more than the exercise of ordinary skill in the art, his discovery of
that method was as much a contribution to the compound as the discovery of the
compound itself. Accordingly, to be a joint inventor, the court held that Falana was
not required to have independently conceived the claimed compounds. It sufficed
that he contributed only to the methods for synthesizing them.
As illustrated with the above cases, determining proper inventorship can be
complex, especially when multiple people and organizations collaborate on a
project. Regardless of complexity, proper inventorship is important because
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improper inventorship may yield harsh consequences such as loss of patent rights
or even patent invalidation. Patent invalidation is particularly harsh because if the
USPTO determines that an inventor was added or omitted from a patent with the
intent to deceive the USPTO, the USPTO may render an otherwise valid patent
invalid. These types of penalties illustrate the importance of proper inventorship.

The Bayh-Dole Act: Stimulating Commercialization
of University Research
The Bayh-Dole Act, also called the University and Small Business Patent Procedures Act, is U.S. legislation that addresses intellectual property arising from
federally funded research. Enacted on December 12, 1980, the Bayh-Dole Act
gives U.S. universities, small businesses and nonprofit organizations the ability ‘‘to
retain title to any invention developed under such support.’’ In other words, the
Bayh-Dole Act allows U.S. universities, small businesses and nonprofit organization to control the intellectual property that result from federally funded research
by pursuing ownership rather than automatically vesting ownership rights in the
government. The Act is, in a sense, responsible for reversing the presumption of
patent ownership.
Prior to the Bayh-Dole Act, inventions that arose out of federally funded
research were owned by the government. The government was responsible for
evaluating, patenting, and commercializing the technology. Since most academic
research was funded by government grants, that research was owned by the
government. The government, however, was not adept at commercializing the
technology, and as a result, university technologies were not efficiently commercialized. Of the approximately 30,000 patents awarded to the government, for
instance, only about 5 % were licensed for use. Accordingly to Senator Bayh,
‘‘[d]iscoveries were lying there, gathering dust.’’
Part of the reason for the lack of development activity can be attributed to the
lack of incentives to do so. When technology was owned by the government, it was
also free to be used by anyone in the public. Any company, therefore, could begin
developing and commercializing any technology owned by the government. In
theory, such a system may serve to benefit the public since potentially life-saving
drugs and medical technologies are free to be used by all. The problem, however,
is that when technology is free to be used by all, companies lack incentive to
expend the necessary resources to develop and commercialize technologies.
Companies generally are only willing to take on financial risk when they know
there is a reasonable chance to recoup their expenditures and make a substantial
profit. Without a promise of at least some market exclusivity, development and
commercialization of academic research would be strained. So, while it appears at
first glance that ownership of patents by the government is a public service, it
actually dissuaded further development and commercialization of the technology.
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To stimulate innovation and promote the use and development of federally
funded inventions, Senator Birch Bayh of Indiana and Senator Dole of Kansas
sponsored the Bayh-Dole Act, which gave ownership of such technologies to the
university. The thought behind granting ownership of the patented technology to
the university rather than the government was that the university would be more
efficient and successful at developing and commercializing the technology. This
would avoid the problem where the technology would be free to be used by the
public. Instead, a company would have to enter into a license agreement with the
university to obtain access to the technology. Once a company entered into an
agreement to license certain technology, no other company could use that
technology.
In return for ownership of the technology, the university has to satisfy several
requirements of Bayh-Dole. First, the university must provide the government with
a nonexclusive royalty-free license to the invention. In doing so, the government is
protecting its rights in federally funded research. In addition, the university must
pursue patenting and commercialization of inventions. It cannot simply choose to
abandon the inventions. The university must also share a portion of any revenue
received from licensing the invention with the inventor. By sharing revenue with
the inventor, the Bayh-Dole Act is striving to incentivize inventor innovation. The
Bayh-Dole Act further requires universities to provide licensing preferences for
small businesses to facilitate the growth of small businesses. Finally, the BayhDole Act requires that the product be substantially manufactured in the U.S. By
including this final requirement, the government is attempting to promote U.S.
manufacturing.

IP Policies and Assignment Provisions
To comply with their reporting obligations under the Bayh-Dole Act, every university must have written policies and agreements with researchers, which require
the researchers to disclose and assign their inventions to the university. These
policies and agreements typically obligate employees of the university to assign
their rights to an invention conceived within the scope of their employment to the
university. These agreements are typically executed by the employee as a condition of employment.
These policies and agreements require the researcher-employee to do two
things. First, they require the researcher to disclose to the university all inventions
conceived or reduced to practice during their university employment [14]. This
provision holds true regardless of whether the invention is patentable or owned by
another institution. As long as the researcher was an employee of the university at
the time the invention was conceived or reduced to practice, that invention must be
disclosed. This requirement allows the university to decide whether or not to
pursue patent protection. Universities typically file for patent protection when a
technology is ripe for commercial success. In these situations, the university will
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bear the expense of filing and prosecuting the patent applications it decides to
pursue. In some instances, however, the researcher may ask the university to
relinquish its patent rights to the invention and the university may comply at its
discretion. When this occurs, the researcher will be allowed to pursue his own
patent strategy at his own expense. Even in these situations, however, the university may retain some ownership stake in the invention and will thus be entitled
to a percentage of royalties.
In addition to requiring researchers to disclose their inventions, university IP
policies and agreements also obligate researchers to assign their patent rights
accordingly [15]. This means that while researchers will continue to be recited as
inventors, patent ownership will reside with the university. Any property interest
an inventor may initially have in his invention will consequently belong to the
university.
Assignment provisions can present several problems. Problems may arise, for
instance, when employees of the university collaborate with nonemployees such as
students, consultants, visiting professors, or government employees to research and
develop an invention. In some instances, a university’s patent policies may obligate
nonemployees to similarly assign their rights to an invention to the university.
However, since a nonemployee may never expressly consent to these policies,
consideration should be given to whether these policies are enforceable against the
nonemployee. Moreover, the nonemployee may have additional affiliations outside
the university that may affect his ability to assign to invention to the university.
A much deeper problem with university assignment provisions questions the
very fundamental nature of them. University assignment provisions, which transfer
ownership of inventions to the university, may be in conflict with U.S. patent law,
which maintains that invention ownership resides with the inventor. While these
assignment provisions have been a mainstay of university practice since the
enactment of the Bayh-Dole Act, recent developments in case law have challenged
the automatic nature of these provisions and questioned the ownership of federally
funded research. In the case of Stanford v. Roche, discussed below, the Supreme
Court reversed the presumption that ownership of university research automatically vests with the university.

Stanford v. Roche
The controversy surrounding university ownership of federally funded research,
centers on a diagnostic assay for HIV. In 1988, a scientist named Mark Holodniy
joined a laboratory at Stanford University to study HIV therapeutics. To learn about
quantifying HIV levels using polymerase-chain-reaction (PCR) techniques, Holodniy spent nine months at Cetus, a privately held biotechnology company that was a
leader in PCR. Afterward, Holodniy returned to Stanford and, using PCR, developed
technologies resulting in three patents for measuring HIV concentration in a sample.
The patents were presumably assigned to Stanford in view of Holodiny’s

The Bayh-Dole Act: Stimulating Commercialization of University Research

101

employment agreement. Cetus’ PCR-related assets, including the diagnostic assay,
were meanwhile acquired and commercialized by Roche Molecular Systems.
Following the commercial success of Roche’s diagnostic assay, Stanford
approached Roche in hopes of receiving a share of the proceeds. When Roche was
unwilling to acquiesce, Stanford initiated a patent infringement lawsuit against
Roche. At the center of the dispute were the agreements that Holodniy signed. In
his employment agreement at Stanford, Holodniy ‘‘agree[d] to assign’’ to Stanford
his ‘‘right, title and interest in’’ inventions. However, in the confidentiality
agreement Holodniy signed for Cetus stated that he ‘‘hereby do[es] assign’’ to
Cetus his right to ‘‘ideas, inventions and improvements’’ made during his time
there. With seemingly conflicting assignment provisions, the question at issue in
the lawsuit was which agreement was superior.
The District Court found that Holodniy’s contract with Cetus was superior to
his contract with Stanford because in the Cetus contract, Holodniy did assign
whereas in the Stanford contract he only promised to assign. The court, however,
also found that Bayh-Dole superseded both of the contracts and vested rights to
federally funded technology in the university.
On appeal, the Federal Circuit held that Holodniy’s initial agreement with
Stanford constituted a mere promise to assign rights in the future, whereas Holodniy’s agreement with Cetus actually assigned Holodniy’s rights in the invention
to Cetus. As such, any rights Holodniy had in the HIV quantification technique
belonged to Cetus. The Federal Circuit further held, however, that the Bayh-Dole
Act did not automatically void an inventor’s rights in government-funded inventions and thus did not automatically void the patent rights that Cetus received from
Holodniy. Therefore, since Roche had an ownership interest in the patents covering the HIV quantification techniques, they could not be sued by Stanford for
infringing their own patent.
The case then went to the Supreme Court. In determining who had superior
rights to the technology, the Supreme Court was faced with two issues. The first
was whether the language of the Bayh-Dole Act automatically vested ownership of
federally funded research with the university. The second was whether, if ownership is not automatic, can a university require an employee to assign their rights
to an invention before the invention is conceived.
In addressing the first issue, Stanford pointed to specific language within the
Bayh-Dole Act to support its claim to the technology. Prior to the Bayh-Dole Act,
ownership of technology derived from federal funds defaulted to the federal
government. To encourage development and commercialization of academic
research, the Bayh-Dole Act allowed institutions receiving federal funding to
‘‘retain’’ title to the inventions developed by employees using those funds.
Because the Act specifically used the word ‘‘retain’’ to describe the university’s
rights in the inventions, Stanford argued that the Bayh-Dole Act created a hierarchy of ownership rights with the university receiving federal funds at the top,
followed by the government, and lastly the inventor.
In its decision, the Supreme Court disagreed with Stanford’s interpretation of
the Bayh-Dole Act and found that universities do not have a primary claim to
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federally funded inventions. According to the Court, the Bayh-Dole Act does not
displace established tenets of U.S. patent law, which date back to 1790, and which
vest ownership of patent rights with the inventor. In his opening discussion, Chief
Justice Roberts stated:
Since 1790, the patent law has operated on the premise that rights in an invention belong
to the inventor. The question here is whether the University and Small Business Patent
Procedures Act of 1980—commonly referred to as the Bayh-Dole Act—displaces that
norm and automatically vests title to federally funded inventions in federal contractors.
We hold that it does not.

Moreover, the Supreme Court argued that nothing in the Act specifically divests
inventors of their ownership interest.
Such language is notably absent from the Bayh-Dole Act. Nowhere in the Act is title
expressly vested in contractors or anyone else; nowhere in the Act are inventors expressly
deprived of their interest in federally funded inventions. Instead, the Act provides that
contractors may elect to retain title to any subject invention.

According to the Court, Stanford’s interpretation of the Bayh-Dole Act stems
from its interpretation of ‘‘retain’’ to mean ‘‘acquire’’ and ‘‘receive.’’ Instead, the
Supreme Court decided to define ‘‘retain’’ to mean ‘‘to hold or continue to hold in
possession or use.’’ Since one cannot retain something unless one already has it,
the Supreme Court held that the ‘‘Bayh-Dole Act does not confer title to federally
funded inventions on contractors [universities] or authorize contractors to unilaterally take title to those inventions; it simply assures contractors that they may
keep title to whatever it is they already have.’’
After determining that ownership of federally funded technology does not
automatically vest with the university, the Court turned to the issue of whether a
university can require a researcher to assign invention rights prior to conception.
To this point, the Supreme Court reaffirmed the right of a university or a company
to require its employees to assign theirs rights to an invention saying:
It is equally well established that an inventor can assign his rights in an invention to a third
party. Thus, although others may acquire an interest in an invention, any such interest—as
a general rule—must trace back to the inventor. In accordance with these principles, we
have recognized that unless there is an agreement to the contrary, an employer does not
have rights in an invention ‘‘which is the original conception of the employee alone.’’
Such an invention ‘‘remains the property of him who conceived it.’’ In most circumstances, an inventor must expressly grant his rights in an invention to his employer if the
employer is to obtain those rights.

The Supreme Court’s decision may strain the relationship between universities
and private companies. As a result of the decision, universities may be hesitant to
enter into certain agreements for fear of losing ownership rights to universitybased technologies and, consequently, a potential royalty-generating revenue
stream. If universities stop licensing their technology, academic research may
never be fully developed or commercialized. This is because universities are
simply not equipped to commercialize products themselves. To avoid this problem, universities should revisit their employment and intellectual-property
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agreements to ensure that they are Bayh-Dole compliant. Many universities,
including The Massachusetts Institute of Technology, for example, have already
changed the wording of the Inventions and Proprietary Information Agreements it
asks its faculty to sign [16]. While the reach of the Supreme Court’s decision is
still unclear, the decision may have a profound impact on how universities choose
to license their technologies.

Government’s March-in Rights
A critical feature of the Bayh-Dole Act relates to the federal government’s right to
maintain control over the technology that it funded. In what is known as the government’s right to ‘‘march-in,’’ the Bayh-Dole Act explicitly allows the government
to step in and acquire technology under certain circumstances. Under this provision,
the government, as the funding agency, has a right to ‘‘require the contractor [university], an assignee or exclusive licensee of a subject invention to grant a nonexclusive, partially exclusive, or exclusive license—in any field of use—to a
responsible applicant or applicants, upon terms that are reasonable under the circumstances, and if the contractor, assignee, or exclusive licensee refuses such a
request, to grant such a license itself.’’ 5 In order words, the Bayh-Dole Act allows
the government to ignore the exclusivity of a patent and practice the invention itself,
or have a third party practice the invention on its behalf. Patent owners or licensees
are therefore susceptible to losing rights to their patented invention.
The government’s rights, however, are not without limitation. To enforce its
march-in rights, at least one of four criteria must be satisfied by the government.
These include:
(1) action is necessary because the contractor or assignee has not taken, or is not
expected to take within a reasonable time, effective steps to achieve practical
application of the subject invention in such field of use;
(2) action is necessary to alleviate health or safety needs which are not reasonably satisfied by the contractor, assignee, or their licensees;
(3) action is necessary to meet requirements for public use specified by Federal
regulations and such requirements are not reasonably satisfied by the contractor,
assignee, or licensees; or
(4) action is necessary because the agreement required by Section 204 has not
been obtained or waived or because a licensee of the exclusive right to use or sell
any subject invention in the United States is in breach of its agreement obtained
pursuant to Section 204.
The government has yet to exercise its march-in rights, making it difficult to
determine exactly under what circumstances government intervention is likely. In
the few petitions that were filed, however, it is clear that the most common scenario
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used to justify marching-in is the second criteria—to satisfy the ‘‘health and safety
needs’’ of the public. Under this provision, the petitioner claims that the original
licensor of the technology is inadequately addressing the public’s health and the
government should intervene and allow a third party to practice the technology.
One scenario in which a petition for marching-in may be warranted is during an
infectious disease outbreak. In 2001, for instance, the government contemplated
invoking the march-in doctrine during the anthrax attacks following the terrorist
attacks of September 11, 2001. At the time of the attacks, Bayer had patent rights
to the drug Cipro (ciproflaxin), which was the most effective anthrax treatment at
the time. It was unclear whether Bayer would be able to supply the required
amount of drug needed to treat a potentially large population. As the anthrax scare
continued and fear of a full-blown epidemic increased, the federal government
contemplated marching-in and acquiring Bayer’s patent rights to Cipro to allow
other companies to manufacture it. By allowing other companies to help manufacture Cipro, the government would be able to satisfy the drug demand and, in
turn, would be able to protect the public and control the epidemic. Ultimately,
however, the government decided not to proceed with its petition.
Apart from epidemics, march-in rights have surfaced within the purview of
drug pricing. In these situations, petitioners allege that high drug costs jeopardize
the ‘‘health and safety needs’’ of the public. In the case surrounding Norvir
(ritonavir), for instance, the National Institutes of Health (NIH) received a request
to exercise march-in rights for patents owned by Abbott Laboratories, Inc. covering the drug ritonavir [17]. Abbott marketed ritonavir, a drug used to treat AIDS,
under the name Norvir, but nevertheless increased the price of Norvir 400 % for
U.S. consumers in the absence of doing the same for other countries. Abbott
subsequently refused to license the drug to another company so that another
company could develop a similar yet cheaper alternative to Norvir. In denying
the petition, the NIH considered two factors, namely the availability of Norvir to
patients with AIDS and also the lack of evidence suggesting that the health and
safety needs of the public were not being adequately met by Abbott. According to
the NIH, since Abbott was not withholding access to the drug, it was not jeopardizing the health and safety of the public. Moreover, the NIH considered the
topic of drug pricing to be outside its jurisdiction and one that should be addressed
by Congress.
The NIH was again faced with the issue of drug pricing with respect to the drug
Xalatan (latanoprost) [18]. In this case, Pfizer’s glaucoma drug, Xalatan, was sold
in the USA at up to five times the cost compared to other high income countries. The
NIH was asked to adopt a policy of granting march-in licenses to patents when the
patent owner charged significantly higher prices in the USA than they did in other
high income countries. Similar to the Norvir case, the NIH denied the petition
holding that ‘‘the extraordinary remedy of march-in was not an appropriate means
for controlling prices.’’ In its determination, the NIH cited the availability of Xalatan and the lack of evidence suggesting that the health and safety needs of the
public were not being adequately met by Abbott. Again, the NIH felt that the issue of
drug pricing should be addressed by elected officials in Congress.
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Most recently in 2010, the NIH was petitioned to exercise its rights in response to
a drug shortage. The petition asked the NIH to review Genzyme’s inability to
manufacture enough Fabrazyme(agalsidase beta) to treat Fabry patients, and
specifically alleged that Genzyme began reducing the dosage of the drug to less than
a third of the recommended dosage as a result of manufacturing problems and FDA
sanctions [19]. Due to the reduced dosage, patients were relapsing and were put at
greater risk of morbidity and mortality. To alleviate the drug shortage, petitioners
asked the NIH to allow other manufactures to begin supplying the proper drug.
The NIH again denied the march-in petition. Unlike in previous situations,
however, the government believed that marching-in in this situation would be
futile given the length of time required to bring a generic version, or biosimilar, of
Fabrazyme to market. Because of the uncertain FDA approval process, the NIH
contended that the drug shortage would not be solved any faster even if other
companies were given the opportunity to manufacture the drug. In the end, the
NIH stated that it would continue to monitor the situation and would revisit the
march-in request if Genzyme could not meet its production deadlines.
Although the likelihood that a licensor could lose the rights to its patent
technology is minimal, the idea that the government can march-in and acquire
patent rights presents a significant risk for both licensors and licensees. If the risk
of the government marching in and acquiring the technology is high, companies
may be hesitant or unwilling to license the technology because of the risk associated with losing the technology. Under such circumstances, a licensee may only
be willing to pay a lower fee for the license. Additionally, the licensee may request
a termination clause that provides contingent relief from certain obligations, such
as paying royalties, in the event that the government takes ownership of the
technology. Such terms in the agreement may serve to protect the licensee’s
interest in using the technology.
Relatedly, licensors may find it difficult to license their technology because
licensees are wary of government march-in rights. Under these circumstances,
licensors risk losing potential revenue. To offset this risk, a licensor may ask a
licensee for upfront payments that would assure the licensor of receiving at least
some revenue from the licensed technology. Likewise, to further protect itself from
a government march-in, a licensor may request that the license agreement include
a covenant not to sue. The covenant would serve to protect the licensor from a
possible lawsuit by the licensee in the event that the licensee loses the right to use
the technology. Such a provision would protect the licensor’s interests in generating revenues from the licensed technology.

Effects of the Bayh-Dole Act
Since its enactment, the Bayh-Dole Act has yielded some impressive results,
leading The Economist to refer to the legislation as the ‘‘[m]ost inspired piece of
legislation to be enacted in America in over half a century.’’ In 2011, for instance,
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a total of 19,905 U.S. patent applications were filed from 21,856 invention disclosures received by U.S. universities [20]. In that same year, 4,700 patents were
issued to universities compared to only 250 prior to 1980. Additionally, 4,899
license agreements were executed in 2011 generating over $1.8 billion in licensing
revenues.
Of course, university-generated revenue can vary widely, as illustrated by the
table below, which shows some universities based on their research expenditures
and licensing income. While many institutions have low research expenditures and
low licensing revenue, there are several institutions with significant licensing
income. The University of California, for instance, has earned more than
$150 million in royalties from their gene-splicing technology since the late 1970s
and came in second overall licensing revenue in 2011 with over $182 million.
Columbia University meanwhile earned $20 million in 2000 alone by licensing a
patent on a novel way to treat glaucoma to Pharmacia, which developed the drug
Xalatan (latanoprost). Columbia came in third in 2011, right behind the University of California, with over $146 million. Northwestern University led all
universities with licensing revenues reaching as high as $192 million, nearly all of
it attributed to their blockbuster anti-seizure drug, Lyrica (pregabalin).
Rank Institution
1
2
3
4
5
6
7
8
9
10
11
12
13
15
26
27
28
35
36
37
All

2011 research
expenditures

Northwestern University
$484,149,349
University of California System
5,418,601,941
Columbia University
714,343,087
New York University
430,752,000
Princeton University
192,940,000
Massachusetts Institute of Technology
1,490,429,000
(MIT)
University of Washington/Wash Res.
966,817,063
Stanford University
University of Texas System
2,546,669,877
University of Wisconsin-Madison/
1,111,641,832
WARF
Wake Forest University
187,598,965
University of Rochester
407,244,000
University of Utah
410,305,757
University of Florida
559,156,034
Harvard University
833,200,000
Research Foundation of State
940,516,702
University of New York
Louisiana State University System
413,044,000
University of Houston
113,709,000
University of Chicago/UCT Tech
405,833,199
Cornell University
795,968,323
Totals
$55,074,821,326

Source Association of University Technology Managers

2011 patents 2011 licensing
issued
income
67
343
88
64
33
174

$191,541,162
182,049,620
146,319,455
142,202,157
115,206,000
76,120,000

70
156
156

67,362,185
66,797,246
65,359,377
57,730,000

15
27
47
86
60
64

45,733,291
41,813,373
37,054,745
29,493,522
13,811,527
12,564,412

20
20
20
82
4,296

11,620,443
8,861,112
8,673,127
8,503,975
$1,813,968,412
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While the results appear impressive, Bayh-Dole critics are quick to question
whether the Act was really responsible for bringing about the results or whether
the same results would have come about without the legislation. For one, the
enactment of the Act coincides with the explosion of the biotechnology industry in
the U.S. following the famous case of Chakrabarty. Beginning with isolating and
cloning genes, the 1980s saw an increase in biomedical research studying the
etiology of genetic-based diseases. As a result, patent applications were filed for
newly identified proteins, methods of regulating cellular processes, and human
genome sequences. By 1999, more than 3,000 patents were issued for human
genome sequences linked to genetically based diseases. Due to the amount of
research and discovery occurring within the biotechnology field at this point,
critics believe that an increase in university patenting would have occurred
regardless of the Bayh-Dole Act.
It has been further argued that, while the Bayh-Dole Act may not have
increased university patenting, it may have nevertheless increased the patenting
and licensing practice within universities. This may be especially true among those
universities that have previously avoided the practice entirely. Universities may
have been pressured after Bayh-Dole to patent their technologies. In doing so,
universities filed patents more frequently but did so with lesser-developed technologies. Consequently, what emerged was an increased number of filed patent
applications, many of which were incomplete, not thoroughly researched, or
directed at less important innovations. Therefore, while there was an increase
following the Act’s enactment, that increase may not necessarily correlate with an
increase in commercially viable innovations.
Critics also contend that universities are ineffective licensors. While some
universities, such as Northwestern University and Columbia, generate substantial
licensing revenue, the fact remains that universities generate a median annual
income from licensing of only about $1.13 million. Looking at the aforementioned
chart, it is easy to see that most universities, especially those that do not appear on
the chart, generate moderate to low licensing income. Such findings suggest that
although licensing has become more of a focus for universities following the
Bayh-Dole Act’s enactment, it nevertheless has not brought about the significant
revenue that was expected.
The Bayh-Dole Act may have also yielded some undesirable effects on
research. First, it may delay the publication of academic articles or the disclosure
of scientific data until after a patent application has been filed. While the delay
may not be significant, it certainly cautions researchers about what, and how much,
they should disclose. Therefore, instead of fostering collaboration between
researchers, the Bayh-Dole Act may have in fact promoted a more secretive
environment in which researchers are more protective of their findings. Some
critics contend that such an environment may hinder medical innovation.
With its focus on patenting and licensing, the Bayh-Dole Act may further act to
delay and increase the expense of conducting basic scientific research. Instead of
simply using data to conduct a study, researchers will now first have to obtain a
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license to that data. Obtaining a license is often a long and costly process that may
not only be prohibitive for some researchers but may also discourage researchers
from using that particular data. Potentially life-saving medical technologies,
accordingly, may not be developed because a license agreement was required.
Although the Bayh-Dole Act may have been a critical piece of legislation necessary to spur innovation and commercialization, it is not entirely known whether it
has accomplished its goals of commercializing university technology or whether it
came about at the time when innovation of medical technologies was on the rise.

Technology Transfer: Transferring University Technology
to the Private Sector
The central organization within a university responsible for managing, protecting, and
ultimately licensing its intellectual property is the Technology Transfer Office (TTO).
In many respects, the TTO serves as an interphase between the university and the
private sector. The TTO is responsible for six main functions: receiving invention
disclosures, evaluating the disclosures in light of the relevant industry, filing and
prosecuting patent applications to the technology, marketing the technology to
potential licensees, licensing the technology, and monitoring and enforcing the patents.
The TTO is first responsible for receiving invention disclosures from its academic researchers. These invention disclosures serve as a formal written documentation of an invention and include a description of the invention, information
about the inventors, and specific dates of conception and reduction to practice.
After receiving the invention disclosure, the TTO will review a technology’s
prospective commercial value, by addressing several factors. First, they will
determine the likelihood of obtaining a patent to the technology by evaluating the
applicable patent landscape and determining whether the invention is unique and
nonobvious. Another factor in determining commercial value is whether the
invention is technically feasible. If an invention is unlikely to function for its
intended use or yields undesirable results, it may not be beneficial to pursue patent
protection. Finally, the office will try to assess the marketability and profitability of
the invention. Here, the office will evaluate the current market with respect to the
similar products and evaluate how the invention will likely compare.
For invention disclosures possessing some commercial value, the TTO will file
a patent application. The TTO will be responsible for the costs and requirements
associated with filing and prosecuting the patent application. However, the office
will often consult with the researcher to ensure it has all the necessary and relevant
information.
Once a patent application is filed, the university will market the technology in
an effort to find a partner, often a private company, who will license the technology from the university and further develop and commercialize it. The primary
benefit of securing a licensing partner is the ability to defray costs associated with
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technology commercialization. While universities are successful in generating new
ideas, they are not well equipped to commercialize them. Commercialization of
technology, particularly in the biotechnology space, requires a skill set that goes
beyond simply understanding the science. For instance, to commercialize technology, one has to also understand how to navigate the regulatory process, whether
in the U.S. or internationally, how to obtain financing, how to market the drug, and
how to manage the legal implications of having a drug on the market. Since
universities are not equipped to handle the business aspects of commercializing
technology, universities rely on companies to help take the university’s technology
from the laboratory, through clinical development and onto the market.
Once the university has identified a potential partner, it will enter into a license
agreement with the partner. A license agreement is a contract between the university and a company in which the university retains ownership of the patent
while allowing the company to make, use, or sell the invention. In essence, a
license is a promise by the patent owner to not sue the licensee for patent
infringement if the licensee makes, uses, or sells the claimed invention, as long as
the licensee fulfills its obligations delineated by the agreement.
Within the scope of this chapter, two types of licenses are relevant, an exclusive
license and a nonexclusive license. An exclusive license prevents third parties
from competing with the licensee as defined in the agreement. A nonexclusive
license, on the other hand, provides for more than one licensee to claim ownership
rights in the same intellectual property. Regardless of whether the license is
exclusive or nonexclusive, a license can restrict the licensee’s use of the technology. For instance, the license may be limited in scope, such as, time, geographical area, or field of use.
It is important to not confuse a license with an assignment. An assignment of
patent rights only occurs when the patent owner conveys the entire ownership
interest or a percentage of the ownership interest in the patent to a third party.
Essentially, an assignment is a transfer of the ownership of one’s property to
another party, including the rights, title and interest in that property. To be legally
binding, the assignment must be in writing and must be recorded with the USPTO
within 3 months of execution. A university will generally not assign any of its
technologies, but it will license them.
In exchange for licensing its technology to a company, the university will
receive royalties and certain other payments. Royalty payments are generally a
percentage of gross or net revenues derived from the licensed intellectual property.
In certain situations, royalty payments can be substantial, i.e., depending on the
commercial success of the product. Other types of payments include upfront fees,
milestone fees, license maintenance fees and, in some cases, equity in the company. Often there are upfront costs associated with licensing university technology. For example, the university may require the licensee to pay certain expenses,
such as back patent expenses, immediately upon signing the agreement. There may
also be milestone payments that require the licensee to pay a certain amount once
the licensed product has achieved a specific target. Typical milestones may correspond with initiation of each of the phases of clinical trials or with obtaining

110

5 Rights and Roles of Universities and Inventors

FDA approval. Since payments to the university generally begin at the outset of
licensing and continue through the duration of the patent term, technology
licensing can serve as a substantial long-term revenue stream for a university.
In addition to generating revenue, technology licensing can secure other benefits
for the university, namely by increasing the visibility of the researchers as well as the
university. When universities secure substantial sums of money from successful
products, they are bound to generate interest in the university. Along with this
interest may come additional research funding, which will allow the universities to
not only retain their faculty, but will also allow them to attract new faculty. With
more funding and faculty devoted to research, universities can continue to stimulate
and generate new research. With a track record of success and a great body of
research, universities may also find more opportunities for collaborations.
While collaborations with private companies can be beneficial to universities,
they also provide benefits to the private companies. From the perspective of a
company, universities provide access to new technologies and new ideas. Universities are the source of a tremendous amount of research, often the culmination
of years of effort. Some of the research may have promising commercial value
while others may not. Instead of investing the time and energy into conducting
their own research, companies may instead choose to license technology from a
university. Licensing technology from a university allows companies to invest in
specific technology without having to go through the long and costly process of
developing the technology in-house.
Once the university technology is licensed, the university is responsible for
monitoring and enforcing the patents. This requires the university to actively
monitor third-party activity and identify possible infringers. If infringers are
identified, the university is then responsible for attempting to prevent the
infringing activity. Likewise, the university may be forced to defend its patents if a
third party asserts, for example, a claim of invalidity against a patent.

Summary
Biotechnological innovation is driven by collaborations, especially when it
involves early stage ideas. This is because most early stage ideas are generated in a
laboratory environment and are only later licensed for further development and
ultimately commercialization. It is this dynamic relationship between academic
institutions and private companies that is essential to fostering medical innovation.
In recent years, researchers and universities have faced challenges in navigating
their ideas from the laboratory to the market. Questions over patent ownership and
inventorship are only a few of the hurdles faced by universities in maximizing
their intellectual property assets. To ensure that innovative medicines continue to
be developed through collaborations between academic institutions and private
companies, the rights and roles of inventors and universities must be clearly
articulated and incentivized by the government.
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Chapter 6

Drug Development: Managing the Patent
and FDA Processes

Maximizing the value of a product is critical to the success of any company,
particularly a biotechnology company. A product’s value is, in part, related to the
quality and lifetime of its patents. In general, the longer the patent lifetime of a
product, the more revenue and profit can be generated from that product.
For biotechnology and pharmaceutical companies, problems arise when the
long and costly patent and regulatory approval processes erode away most of the
20-year term granted to a patented product, leaving less time to recoup the costs of
developing the product. With little time to generate revenue, biotechnology and
pharmaceutical companies may choose to forego developing potential life-saving
medicines in favor of products that are easier to commercialize. The end result is
that fewer drugs will be developed leaving more diseases and more patients
untreated.
To avoid this problem and to encourage continued development of drugs,
mechanisms have been put in place to allow companies to extend the patent terms
and market exclusivity of their products. These mechanisms help ensure that
companies have ample time to recover development costs and maximize profits.
This chapter and the three that follow will examine perhaps the biggest struggle
faced by the biotechnology and pharmaceutical industries, and that is, how to
balance the needs of a company to continue developing new treatments by providing sufficient exclusivity time on the market versus the needs of the public to
have access to affordable treatment by allowing market competition to lower the
cost of drugs. This chapter, in particular, will focus on mechanisms that allow
brand-name drug companies to recover lost patent term and also gain additional
market exclusivity time. The following two chapters will focus on the mechanisms
used by generic drug manufacturers to enter the market and how those mechanisms
are sometimes in conflict with those of the brand-name manufacturers.
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Overview of Drug Development
The process for obtaining regulatory approval in the U.S. is governed by the U.S.
Federal Food, Drug, and Cosmetic Act (FDCA), a set of laws passed by Congress
in 1938 giving authority to the U.S. Food and Drug Administration (FDA) to
oversee the safety of food, drugs, and cosmetics. Under the FDCA, any drug
seeking approval must demonstrate safety to the FDA. The requirements under the
FDCA became more extensive when an amendment to the Act, known as the
Kefauver-Harris Amendment or ‘‘Drug Efficacy Amendment,’’ was introduced in
1962 and required drug manufacturers to demonstrate efficacy in addition to safety
of their drug before approval. The Amendment also required drug advertising to
disclose accurate information about adverse reactions and efficacy of the drug.
This Amendment was a response to the Thalidomide tragedy in which thousands
of children were born with birth defects resulting from pregnant mothers taking
thalidomide for morning sickness. By requiring more extensive testing to obtain
regulatory approval, the Kefauver-Harris Amendment sought to eliminate or at
least reduce the likelihood that such a tragedy would repeat itself. The additional
requirements consequently, however, also acted to increase the time and financial
costs associated with getting a drug to market.
The regulatory process involving new drugs is generally divided into four
phases including the discovery, the preclinical, the clinical, and the New Drug
Application phases. The discovery phase is the time when scientists begin looking
for a lead compound that could eventually become a drug candidate. This phase
usually involves either creating a new molecule or selecting an existing one and
optimizing the molecule by altering its structure. Altering the structure of a
molecule can yield a molecule with different properties, which can affect the
efficacy and safety of the molecule. Thousands of different variations of a molecule may be tested but only a handful may actually have promising characteristics.
Generally, only the most promising molecules that are identified become the
subject of a patent application.
Once the select few drug candidates are found, they must first undergo extensive
preclinical studies before they can begin clinical trials. This preclinical phase
includes basic research experimentation, involving both animal and human models,
to obtain preliminary efficacy, toxicity and pharmacokinetic information. Such
studies are used to assist companies in deciding whether a drug candidate has
scientific merit for further development as an investigational new drug. Of the
thousands of molecules discovered in the discovery phase, only about 1 to 5 may
show promise to continue with clinical trials. The drug discovery and the preclinical
phases are time-consuming and can take between 3 and 6 years to complete.
After the most promising drug candidates are selected from the preclinical
phase, they may begin the clinical phase of development. Before any clinical trials
can begin, however, the company conducting the clinical trial must file an
Investigational New Drug (IND) application with the FDA. The IND must include
results of the preclinical studies, the drug candidate’s chemical structure, the drug
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candidate’s mechanism of action in the body, and a listing of any side effects and
manufacturing information associated with the drug candidate. The IND must also
provide a detailed clinical trial plan that outlines how, when and where the clinical
trials will take place. When the FDA decides that participants in the clinical trials
will not be subject to unreasonable risks, the FDA may approve the drug candidate
to begin the trials.
The clinical trials are usually divided into four phases, which are designed to
test the safety, dosage, efficacy, pharmacologic and metabolic effects, as well as
potential side effects of the drug. Phase I trials are the first stage of testing in
humans. These studies are conducted in a small group of about 20–100 people. The
main goal of Phase I is to make sure the drug is safe in humans. Phase I trials are
also designed to determine the best and safest dose that can be used in humans.
Once the researchers confirm the safety of the drug and determine its appropriate dosage, Phase II trials can be performed on larger groups of people, about
100–500, to assess the drug’s effectiveness, as well as, any side effects and risks
associated with the drug. If a drug fails during the development process, it usually
occurs during Phase II when it is discovered the drug is not effective or has toxic
effects.
After determining that the drug is effective and has no undesirable side effects,
the drug can begin Phase III studies. Phase III studies are conducted in a larger
population of about 1,000–5,000 participants and are aimed at generating statistically significant data about safety, efficacy, and the overall benefit-risk associated
with the drug. These trials assess how well the drug works in comparison with the
current ‘gold standard’ treatment. Due to their large size and long duration, Phase
III trials are the most expensive and most time-consuming of all the trials. By the
time the Phase III trials are complete, a company has spent about 6–7 years in
clinical trials.
Finally, once the clinical trials are complete, the results from the preclinical
studies and each of the trials are combined into a New Drug Application (NDA)
and submitted to the FDA. The FDA analyzes the results in the NDA to determine
whether or not the product will be beneficial to the public. The FDA approval
process alone can take upward of 2 years, and by the time the entire drug
development process is complete, a company has spent approximately 10 to
15 years and nearly a billion dollars to develop the drug.

Reconciling Patent Protection with the Drug
Development Process
Patents offer a company a period of protection during which that company has
exclusivity over its product on the market. This period of time is referred to as the
‘‘patent term.’’ During the patent term, competitors are prohibited from making,
using, or selling a product that is covered by the patent. Once the patent expires,
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however, competitors producing generic drugs can enter the market. Since an
increase of competitors impedes a company’s profits, companies try to increase
their exclusivity period to maximize revenue and profits derived from that product.
The term of a patent depends on the type of patent application filed and when
the application was filed. Utility application filed on or after June 8, 1995, for
instance, have a patent term of 20 years from the date of the earliest U.S. application to which priority is claimed (excluding provisional applications) while
design and plant patent applications have a patent term of 14 years from the date
the patent issues. For utility patent applications filed before June 8, 1995, the
patent term is either 17 years from the issue date or 20 years from the filing date of
the earliest U.S. or international application to which priority is claimed
(excluding provisional applications), the longer term applying.
The patent term is especially important to biotechnology companies because it
gives companies time on the market without competition from generic drugs.
Biotechnology and pharmaceutical companies incur tremendous costs with
developing and commercializing drugs. One study, for instance, estimated the
costs of bringing a drug to market to be around $802 million, in 2000 dollars [1].
Some more recent studies estimate the cost to be as high as $1.7 billion. Of course,
not every drug costs this much to develop. Some drugs cost significantly less. The
cost of developing Ceredase (alglucerase), a drug used to treat Gaucher disease,
was only $67 million. While the cost of developing drugs differs for a number of
reasons, it is certainly not a quick and inexpensive ordeal. As a result, companies
investing time and energy into such innovation turn to the patent term as a
mechanism for recouping costs and generating further development.
The patent term, however, presents concerns for companies developing drugs
because it determines the amount of time a product can be on the market without
generic competition. While this is true in all industries, it is especially problematic
in the biotechnology industry where patents are not reflective of the drug development process or of the amount of time a drug product is actually on the market.
In other industries, companies can begin marketing and selling their products even
before a patent has issued. By marketing their product early on, companies are able
to take advantage of most of their 20-year patent term to generate profits. This is
not the case in the biotechnology and pharmaceutical industries. In these industries, the actual period of time a company is able to generate revenue and profit
from their products can be substantially less than the 20-year patent terms. The
discrepancy lies in the lengthy and complex patent and regulatory approval processes, which often do not run concurrently.
A graph that follows illustrates how the patent term overlaps with the drug
development process. As shown in the graph, a patent application is usually filed
early on in the discovery phase of drug development. By the time the drug is finally
approved by the FDA and is ready to go onto the market, the drug may only have
about 5 years remaining on its patent term.
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This shortened patent term means that a company will have less time during which
it can generate enough revenue to cover the costs of developing the drug and also
make a profit. Without that revenue and profit, companies are less likely to undertake
the costly and time-intensive process of developing new drugs. As a result, the
public’s health will suffer because companies will not be researching and developing
new drugs to treat the many diseases and conditions affecting the general population.
To alleviate these concerns and encourage innovation of new treatments, the U.S.
government has passed various incentive programs with the goal of stimulating
certain innovation in exchange for additional exclusivity on the market. By providing companies with additional market exclusivity, companies will be more likely
to develop drug products knowing they will have additional time on the market
without competition. The following sections will discuss the various strategies that
companies employ to extend the market exclusivity of their products.

Extending the Life and Value of a Product
Companies seeking to maximize the life and value of their product can extend their
exclusivity on the market either through patent or nonpatent exclusivities. Patent
and nonpatent exclusivities differ from one another in several ways. First, patent
exclusivities can be granted by the USPTO at any time during the developmental
life of a drug while nonpatent exclusivities are exclusive marketing rights granted
by the FDA only upon approval of a drug. Additionally, patent exclusivities can
expire before drug approval or issue after drug approval whereas nonpatent exclusivities are granted only upon approval of a drug product if certain statutory
requirements are met. Moreover, nonpatent exclusivities are irrespective of the
patent term. They may or may not run concurrently with a patent term. Patent
exclusivities, on the other hand, are dependent on the patent term. In fact, the 20-
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year time period granted for a patent is a form of patent exclusivity. Additional
patent exclusivities are added on to the end of the initial 20-year time period.
Lastly, unlike patent exclusivities which will rise and fall with the validity of the
patent, nonpatent exclusivities are independent of the patent’s validity. Nonpatent
exclusivities will thus continue in the event that a patent is found invalid and
unenforceable.
Using both patent or nonpatent exclusivities, the life and value of a product on
the market can be extended by several years, resulting in potentially hundreds of
millions of dollars in extra revenue. Below is the graph from above showing how a
product’s market exclusivity can be extended simply by using patent term
extensions and market exclusivities.
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Patent Exclusivities
The first mechanism for extending the exclusivity period of a product on the
market is through patent exclusivities. As mentioned above, the initial 20-year
time period granted for a patent by the USPTO is a form of patent exclusivity.
Additional patent exclusivities allow the USPTO to extend the 20-year term of a
patent to compensate for time lost during the patent prosecution and regulatory
processes. Two different types of mechanisms of patent term extensions are
available, including extensions for delays due to USPTO approval and extensions
for delays due to regulatory approval.

Patent Term Adjustments for Delays Due to USPTO
Approval
One mechanism for extending the patent term is to adjust for delays occurring
during the patent prosecution process. As part of the Hatch-Waxman Act, the
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USPTO provides 1-day extensions of patent term for every day that issuance of a
patent is delayed by failure of the USPTO to comply with certain statutory
deadlines. Delays resulting from actions taken by the patent holder are not adjusted
for under this mechanism. Since patent holders do not benefit from the patent
during the time the patent application is being prosecuted, the main purpose of this
adjustment is to guarantee the patent holder a patent term of at least 17 years.
Patent terms and their respective adjustments are calculated under 35 U.S.C. §
154.1 According to Section 154, the USPTO allows adjustment for different types
of delays. For instance, the USPTO provides a 1-day extension for each day the
USPTO fails to meet certain deadlines, such as issuing a first Office Action within
14 months or responding to a reply within 4 months. These types of delays are
known as ‘‘A delays.’’ The USPTO also provides a 1-day extension for each day
that the patent application is pending beyond 3 years from the filing date. This type
of delay is known as a ‘‘B delay.’’ To the extent that the ‘‘A delay’’ and ‘‘B delay’’
periods overlap, Section 154 provides that ‘‘the period of any adjustment granted
under this subsection shall not exceed the actual number of days the issuance of
the patent was delayed.’’
Exactly how the patent term adjustment is calculated has recently been the
subject of controversy. The USPTO has historically granted an adjustment for
delays occurring only as a result of the greater of any ‘‘A delay’’ or ‘‘B delay,’’ but
not both delays. This is best illustrated with an example. Let’s imagine that a
patent application was filed on January 1, 2008, a first Office Action was received
on September 1, 2009 and a patent was granted on October 1, 2011. In this
scenario there would be a 6-month ‘‘A delay’’ because the Office Action was
received 20 months after the application was filed instead of 14 months, and there
would be a 9-month ‘‘B delay’’ because the patent was issued 3 years and
9 months after the application was filed instead of within 3 years. Under the
traditional approach, when an adjustment could be made for the greater of the two
delays, the USPTO would only award 9 months to the patent term.
The Federal Circuit recently had a chance to review the USPTO’s calculation of
patent terms and found that the USPTO had been undercounting the amount of
time that should be added to a patent term. In Wyeth v. Kappos [2], the Federal
Circuit held that both ‘‘A delays’’ and ‘‘B delays’’ could be used to calculate the
total patent term adjustment so long as they do not occur on the same day. The
Federal Circuit therefore determined that patent holders are eligible to receive
credit for both types of delays rather than only one. In the above example, the
patent holder would be entitled to 15 months of additional patent term rather than
only 9 months, assuming the delays did not overlap on the same days and
assuming the delays were not the fault of the patent holder.
The Federal Circuit’s decision in Wyeth has a significant impact on the biotechnology industry, which often experiences patent prosecution periods lasting
beyond 3 years. Inaccurate calculations of patent term adjustment can result in

1
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shorter adjustments of time, which consequently prevent companies from maximizing their profits. Even a 3-month difference in adjusted time can result in tens
and even hundreds of millions of dollars in additional revenue.

Patent Term Extensions for Delays Due to Regulatory
Approval
Another mechanism for extending the patent term is to adjust for delays occurring
during the regulatory process. The Hatch-Waxman Act provides for patent term
extensions under 35 U.S.C. § 156 for patents claiming ‘‘a product, a method of
using a product, or a method of manufacturing a product’’ subject to regulatory
delays caused by the FDA premarket approval process.’’ 2 Examples of products
qualifying for patent term extension include human drugs, antibiotics, biologics,
animal drugs and veterinary biologics, medical devices, food additives and color
additives.
Under Section 156, a drug developer can recapture patent term for all delays
resulting from regulatory approval and half of the time lost during preclinical
studies. However, no extension may exceed 5 years and the total extension may
not extend the remaining patent life beyond 14 years from the date of FDA
approval. In addition, only one patent may be extended for every approved
product. The patent that is extended must be valid and not expired. Moreover, the
patent may only be extended to the point that the patent claims cover the approved
product. Accordingly, only those patent claims that cover a product may be
extended.

Nonpatent Exclusivities
The exclusivity period of a product on the market can also be extended through
nonpatent exclusivities. Nonpatent exclusivities give qualified FDA approved
drugs additional competition-free time by preventing generic competitors from
entering the market as long as the exclusivity period is valid [3]. These types of
exclusivities, however, do not prevent the FDA from approving a generic drug if
the generic does not infringe on the protected change. Five different types of
nonpatent exclusivities are available, including New Chemical Entity (NCE)
Exclusivity, New Clinical Study Exclusivity, Generic Drug Exclusivity, Biosimilar
Exclusivity and Orphan Drug Exclusivity, Pediatric Exclusivity.

2

35 U.S.C. § 156.
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New Chemical Entity Exclusivity
The Hatch-Waxman Act of 1984, which will be discussed in greater detail in the
next chapter, provided three provisions for exclusivity, including exclusivity for
new chemical entities not previous approved by the FDA, for changes in a previously approved product, and for generic products. The first type of exclusivity,
known as New Chemical Entity (NCE) exclusivity, is offered for a new chemical
entity on the market, which is a drug that does not contains an ‘‘active moiety’’ that
has been previously approved by the FDA [4]. An ‘‘active moiety’’ is defined as a
‘‘molecule or ion, excluding those appended portions of the molecule that cause
the drug to be an ester, salt including a salt with hydrogen or coordination bonds),
or other noncovalent derivative (such as a complex, chelate or clathrate) of the
molecule, responsible for the physiological or pharmacological action of the drug
substance’’ [5].
This type of exclusivity offers a company 5 years of market exclusivity,
meaning that the FDA is prohibited from reviewing any Abbreviated New Drug
Applications (ANDA) for a generic product until the 5-year period expires. The
time on the 5-year exclusivity period commences once the drug is first approved by
the FDA. Since drug approval by the FDA is not based on the patent term, NCE
exclusivity may or may not run concurrently with the patent term. In many
instances, it may extend well beyond the patent term. Regardless of when the
patent term expires, the main goal of the NCE exclusivity is to provide the
company developing the drug with a minimum of 5 years of market exclusivity,
whether or not that market exclusivity is the result of patent protection or the NCE.
Although the NCE provides for 5 years of market exclusivity, the actual market
exclusivity provided may be greater even in the absence of patents. Under the
NCE, not only is the FDA prohibited from reviewing an ANDA during the 5-year
period, applicants are also prohibited from submitting an ANDA during this
period. Once an ANDA is submitted, it takes an average of 19.2 months for the
FDA to approve the generic drug for commercial marketing [6]. Based on these
facts, the actual period of market exclusivity is approximately six and a half years.

New Clinical Study Exclusivity
While the NCE is available only to entirely new drugs, a second type of exclusivity
provided under the Hatch-Waxman Act is available to previously approved drugs.
Known as New Clinical Study Exclusivity, this type of exclusivity allows companies that sponsor additional clinical trials on a previously approved drug that
lead to changes in the marketed product to receive up to 3 years of exclusivity.
Examples of changes that may qualify for this type of exclusivity include changes
to dosage strength, formulations, route of administration, indications, or patient
populations.
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To obtain the additional 3 years of exclusivity under this mechanism, companies need to file a supplemental application to the previously filed NDA that is
directed to the change. Unlike the NCE, this form of exclusivity only applies to the
specific change that is provided in the supplemental application. It does not prevent a competitor for using an ANDA to sell the product as it was previously
approved. In addition, while the FDA may not approve an ANDA for the same
change during the 3-year period, it may receive and grant tentative approval that
becomes effective once the 3-year exclusivity period ends. The exclusivity period
in this case, therefore, only lasts about 3 years.
In further contrast to the NCE, which begins once the drug is first approved on
the market, this 3-year exclusivity begins once the supplemental application for the
new change is approved. Thus, companies often apply for this type of exclusivity
as their product approaches the end of its patent term or other exclusivity period.
This strategy is particularly useful when a drug changes its route of administration
from being available only by prescription to being available over-the-counter. If
the brand-name drug becomes available over-the-counter while generic drugs are
only available by prescription, consumers are more likely to buy the over-thecounter brand-name drug rather than obtaining a prescription from their physicians. By being the first drug available over-the-counter, the 3-year exclusivity
helps companies maintain a dominant position with consumers even following
generic entry onto the market.
A controversial example of the 3-year exclusivity is seen with the drug colchicine. Colchicine has long been available as a treatment for gout, a medical
condition usually characterized by recurrent attacks of acute inflammatory
arthritis. In fact, the plant from which colchicine is derived was first available
more than 3,000 years ago in ancient Greece. In the U.S., colchicine has been
available as a generic prescription in tablet form since the ninenteenth Century, but
was never officially approved by the FDA for a particular indication because
existing drugs on the market were not subject to the 1938 FDCA, which required
safety review and approval of only new drugs.
In 2007, however, URL Pharma conducted a randomized control trial testing its
new version of colchicine in patients with gout. The trial showed that a reduced
dosage regimen was effective in yielding good symptom management and had
fewer side effects. On the basis of this trial, the FDA approved the new version of
colchicine, known as Colcrys, in 2009 for the treatment of acute gout, [7] and
gave URL Pharma a 3-year market exclusivity period [8]. As a result of the
approval, URL Pharma raised the price of the drug from $0.09 to $4.85 per pill, an
increase by a factor or more than 50 [9]. Older and unapproved versions of
colchicine were subsequently removed from the market in October 2010, both in
oral and IV form [10]. This controversial example demonstrates how a company
can obtain an additional 3-year period of exclusivity on the market by changing
one characteristic of the drug, such as its dosage requirements.
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Generic Drug Exclusivity
A third type of exclusivity period provided under the Hatch-Waxman Act is for
generic versions of FDA approved drugs. The Hatch-Waxman Act encourages
innovation of generic drugs by eliminating the need for generic manufactures to
conduct separate clinical trials, and instead only requiring them to conduct studies
showing that their drug is bioequivalent to the brand-name drug on the market.
Upon a showing of bioequivalency, generic drugs would be able to submit an
Abbreviated New Drug Application, known as an ANDA, containing data that the
generic drug is bioequivalent to the brand-name drug to receive FDA approval.
Moreover, the Hatch-Waxman Act allows generic manufactures to begin their
studies and submit for FDA approval prior to expiration of the patents without
infringing the patents. In this way, the Hatch-Waxman Act allows generic drugs to
enter the market as soon as possible following the expiration of any relevant patent
or exclusivity period.
The Hatch-Waxman Act also rewards generic manufacturers who challenge
patents covering brand-name drugs with 180-days of market exclusivity. This
challenge, known as a Paragraph IV challenge, arises when the manufacturer of the
generic drug asserts that either the generic drug does not infringe the brand-name
drug’s patents or that the brand-name drug’s patents are invalid. The brand-name
company can contest the Paragraph IV challenge, resulting in litigation to evaluate
the generic manufacturer’s claims and determine whether the market exclusivity
period could continue. If successful, the generic manufacturer would be rewarded
with 180 days of market exclusivity that it could share with the brand-name drug.
During this 6-month period of time, the generic manufacturer can establish a
dominant presence in the generic market.
The Act has largely been thought of as a success with regard to stimulating
innovation among generic drug manufacturers. In general, generic manufacturers
have faced fewer hurdles to reaching the market. As a result of the Act, prescriptions of generic drugs increased substantially from 19 % in 1984 to more than
80 % today.
The success of the 180-day exclusivity period, on the other hand, has been more
controversial. The effect of the 180-day exclusivity was minimal between 1984
and 1997 when only three 180-day exclusivity periods were granted [11].
Although the number of challenges brought by generic drug manufactures has
increased since then, the 180-day provision has not always been used in the
manner for which it was intended. Rather than receiving the 180-day reward,
generic drug manufactures have instead opted to delay or forfeit the 6-month
period in favor of entering into settlement agreements with the brand-name drug
manufacturer. Geneva Pharmaceuticals, for example, entered into a settlement
agreement whereby it would receive $4.5 million a month from Abbott Laboratories to delay marketing its generic version for Hytrin (terazosin), a drug used to
treat hypertension and enlarged prostate [12]. With annual sales of Hytrin
reaching more than $500 million, the presence of Geneva’s generic drug on the
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market could eliminate nearly $250 million in Hytrin sales in just 6 months. By
paying Geneva $4.5 million a month to delay entry of its generic, Abbott would be
able to preserve more than $200 million in Hytrin sales over 6 months. Unfortunately, the agreement between Abbott and Geneva is not uncommon, as will be
discussed in the next chapter. Instead of providing for the timely availability of
lower cost drugs, the 180-day provision has been seen as contributing to the delay
of generic drugs on the market.

Generic Biologic Exclusivity
While the exclusivity provided by the Hatch-Waxman Act is only available for
generic versions of small-molecule drugs, another form of exclusivity is available
for generic versions of biologic drugs, or biosimilars. The Biologics Price Competition and Innovation Act (the ‘‘Biosimilars Act’’) is designed to provide an
abbreviated approval pathway for generic biologics similar to the approval pathway for generic drugs under the Hatch-Waxman Act. Like the Hatch-Waxman
Act, the Biosimilars Act provides incentives in the form of market exclusivity for
manufacturers to develop biosimilars, or generic biologic products.
Under the Biosimilars Act, signed into law by the President Obama on March
23, 2010, the first biological product approved as interchangeable with the brandname product is awarded an exclusivity period that ranges from 12 to 42 months.
Under one scenario, the first biosimilar applicant will be granted one year of
market exclusivity from the date of its first commercial marketing.3 This is nearly
double the 180-day generic exclusivity provided by the Hatch-Waxman Act. This
period of exclusivity may be extended in the certain circumstances. In situations
where there is a patent infringement suit, the first biosimilar may receive
18 months of market exclusivity, rather than only 12 months, if there is a final
court decision or dismissal on all patents-in-suit against the first approved biosimilar.4 In other words, when the infringement action is finalized, the first biosimilar may receive 18 months of exclusivity. When the patent infringement
action is ongoing, however, the first biosimilar may receive as much as 42 months
of exclusivity before a subsequent biosimilar may be approved.5 If no patent
infringement suit was ever brought against the first applicant, then the first biosimilar may receive 18 months of exclusivity.6 Since no biosimilar has yet
undergone the approval pathway, determining exactly how effective the Act will
be at stimulating development of biosimilars remains to be seen.

3
4
5
6

Food & Drug Administration 2007.
PHSA § 351(k)(6)(B).
Id. § 351(k)(6)(C)(i).
Id. § 351(k)(6)(C)(ii).
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Orphan Drug Exclusivity
Another form of exclusivity is known as Orphan Drug exclusivity. Part of the
Orphan Drug Act of 1982, this type of exclusivity rewards companies for developing products to treat rare diseases or conditions with 7 years of exclusivity, as
well as with providing them with tax credits and research grants for each orphan
drug developed [13]. Orphan Drug exclusivity can be traced back to the KefauverHarris Amendments, which improved drug safety but consequently also increased
the costs associated with bringing new drugs to the market. In response to the
increased costs, companies responded by focusing on developing treatments that
promised greater profits. Orphan diseases, which affect fewer than 200,000 people
in the U.S., on the other hand, were largely ignored due to their poor economic
outlook.
To encourage the development of treatments that target these rare diseases,
Congress created certain incentives. The three primary incentives include: (1)
federal funding of grants and contracts to perform clinical trials of orphan products; (2) a tax credit of 50 % of clinical testing costs; and (3) an exclusive right to
market the orphan drug for its approved use for 7 years from the date of marketing
approval. During the 7-year exclusivity period, the FDA is prohibited from
approving another application ‘‘for such drug for such disease or condition…until
the expiration of 7 years from the date of the approval of the [initial product].’’ 7
The exclusivity period does not, however, prevent the FDA from approving either
another drug for the same disease or condition, or the same drug for another
disease or condition [14]. Orphan Drug exclusivity, therefore, confers upon the
applicant a narrow form of exclusivity. Even though the exclusivity provides
protection against a competitor even after the underlying patent has expired, it is
limited to a specific drug and a specific disease.
The Orphan Drug Act has been largely seen as a success. Prior to its enactment
in 1983, only 38 drugs were approved in the U.S. to treat orphan diseases [15].
From its passage in 1983 to 2009, however, the FDA’s Office of Orphan Products
Development (OOPD) assigned a total of 2,113 orphan designations and approved
a total of 347 orphan drugs, including 279 distinct products [16]. As of 2010, 200
of the roughly 7,000 officially designated orphan diseases have become treatable
[17]. Today, orphan drugs represent about one-third of all FDA-approved drugs
and biologics [18].
The Orphan Drug Act has overall been successful for developing products
aimed at treating medical conditions in limited populations. One example of a
successful drug is the orphan drug BabyBIG (human botulism immune globulin)
for the treatment of infant botulism, a disease that causes the hospitalization of
about 80 to 110 children in the U.S. each year [19]. Although developing the
orphan drug took approximately 15 years and approximately $10.6 million (2005
dollars), its use to treat infant botulism has resulted in an estimated more than
7
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30 years of avoided hospital stay and more than $50 million (2005 dollars) of
avoided hospital costs.
Despite its success, critics have questioned whether the Orphan Drug Act is
intact necessary to encourage companies to develop orphan drugs given their
potential profitability. The profitability of orphan drugs stems from the fact that
even though they may target a relatively small number of patients, they are often
sold at high prices. In fact, one study determined that each of the 11 top-selling
orphan drugs earned more than $200 million within 5 years of being marketed
[20]. Another study found that orphan drugs faced less generic competition overall
than did nonorphan drugs [21]. Genentech’s human growth hormone treatment
Genotropin (somatropin), for instance, is used to treat dwarfism in children,
which affects only about 10,000 children. However, a year’s worth of growth
hormone treatment can cost between $10,000 and $30,000. Similarly, Genzyme’s
Cerezyme (imiglucerase) is an enzyme replacement for patients with Gaucher’s
disease, which affects less than 2,000 patients in the U.S. Treatment with Cerezyme, however, can cost over $200,000 per patient per year. Such results suggest
that the potential profitability of orphan drugs encourages companies to pursue
developing at least some orphan drugs without relying on government incentives.
Critics have also questioned whether the Orphan Drug Act is effective in
encouraging development of new drugs or whether it is simply a mechanism for
companies to find additional uses for their already existing drugs. It is important to
remember that the Orphan Drug Act does not require development of new drug
products. Previously approved drugs can also be approved for a new orphan drug
indication. Amgen, for instance, originally obtained orphan drug status for Epogen (epoetin alfa) to treat anemia of end-stage renal disease, but later was able to
obtain orphan drug status for treatment of anemia in patients with AIDS and for
treating anemia in premature infants. URL Pharma, similarly, was able to obtain
orphan drug status for the use of Colcrys (colchicine) in the treatment of familial
Mediterranean fever (FMF), a genetic inflammatory disorder that affects only
about 100,000 patients worldwide, in addition to treating patients with gout [22].
Since colchicine was already established as an effective treatment in controlling
fever and abdominal pain, URL Pharma was able to obtain orphan drug status for
Colcrys using limited safety information from the additional trials it conducted
and a review of previously collected data.
Critics have further pointed to the potential harms caused when drugs are tested
in a limited population to achieve orphan drug status and then used off-label when
approved. Such action increases the likelihood that the drug will be later found
unsafe. In 1989, for example, Amgen’s Epogen was approved as an orphan drug
to treat anemia associated with end-stage renal disease. The drug was later
approved for patients with cancer who developed anemia as a result of their
chemotherapy. While initially limited in scope, Epogen is now being used as a
long-term therapy for all types of anemia [23]. Recently, however, use of the drug
has been reduced after studies linked overuse of the drug with increased risk of
death from cardiovascular disease [24].
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Pediatric Exclusivity
Pediatric exclusivity was added as a part of the Food and Drug Administration
Modernization Act of 1997 to encourage clinical testing of drugs in the pediatric
population. Prior to the passage of this Act, few drugs were being developed or
studied specifically in the pediatric population, in part, because children represent
a smaller market. As a result, children were receiving treatments that had not been
previously tested in the pediatric population. Since children have important
physiological differences than adults, the drugs they were receiving were often
ineffective and even dangerous.
To encourage drug testing in children, the Food and Drug Administration
Modernization Act awarded a 6-month period of exclusivity to applicants who
completed pediatric studies in response to a ‘‘written request’’ from the FDA to
evaluate the effectiveness and safety of a drug in children. The exclusivity period
is not contingent upon approval of the drug in children and, moreover, does not
even require that the underlying pediatric study be successful. Rather, the sponsor
only needs to show the FDA that the pediatric study was conducted. Moreover, this
type of exclusivity does not attach to a specific drug, but rather to all of the
applicant’s dosages, formulations, and indications for drugs with existing marketing exclusivity or patent life that contain the same active ingredient [25]. As a
result, a sponsor who obtains pediatric exclusivity will have its patent, NCE
Exclusivity, Clinical Investigation Exclusivity, or orphan drug exclusivity extended by 6 months. Products with no patent life or exclusivity remaining do not
qualify for pediatric exclusivity.
After the pediatric exclusivity provisions were enacted, drug companies began
conducting trials of their drugs in pediatric patients. By 2007, more than 300
pediatric studies were conducted that addressed safety, efficacy, and pharmacokinetics [26]. By the same time, labeling changes for pediatric use were approved
by the FDA on more than 115 products [27]. The labeling changes included
information specifically directed to use in children, such as new dosing, dosing
changes, or pharmacokinetic information, new and/or enhanced safety data,
information on lack of efficacy, new formulations, and dosing instructions
extending the age limits in pediatric populations. Nearly all drugs evaluated in
relation to this exclusivity were free of adverse events that required further
monitoring [28].
Although the exclusivity incentive acted to increase testing of drugs in children,
some critics have questioned the public health benefits received by children. One
study, in particular, found that drugs most frequently represented in pediatric
exclusivity studies were drugs that were both popular and profitable among adults
[29]. Drugs that were frequently used by children, however, were found to be
underrepresented in these studies, suggesting that drugs undergoing pediatric
exclusivity studies were less likely to have a meaningful impact on the health and
well-being of the pediatric population. Further studies have found that pediatric
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exclusivity studies were mainly conducted in older pediatric patients, suggesting
that treatment for younger children continued to be understudied [30]. Other studies
have also questioned the quality of pediatric studies, leading to the conclusion that
such studies were being conducted solely for the benefit of receiving the incentive
rather than of gaining any beneficial information about the effect of the drugs in
children [31].
Critics have further questioned whether the incentive actually encourages
meaningful pediatric trials or whether it is another mechanism for drug companies
to maintain a dominant market share. Studies have shown that the 6-month
pediatric exclusivity is very lucrative. While the median cost of conducting a trial
in the pediatric population is about $12 million, the median net economic benefit
to the manufacturer is around $134 million, a ratio of just over 10 to 1 [32]. In
other words, drug companies realize substantial profits by conducting pediatric
trials.
Many examples of drugs that earned the 6-month pediatric exclusivity extension exist. In March 2010, for instance, Sanofi-Aventis earned a pediatric exclusivity extension for its cancer therapy Taxomere (docetaxel). With annual sales
of Taxomere over $2 billion, Sanofi-Aventis earned at least $1 billion in revenue
simply by testing the drug in children.
Another example is AstraZeneca’s breast cancer treatment Arimidex. AstraZeneca tested Arimidex (anastrozole) in children to determine whether it was
effective in treating pediatric conditions resulting from increased estrogen production. With sales for Arimidex reaching $1.9 billion in 2009, AstraZeneca
earned close to $1 billion as a result of the extension.
More recently, the second biggest selling drug in the U.S. received an additional
6 months of exclusivity. Plavix (clopidogrel), a blood-thinning drug used to help
prevent heart attacks, received additional exclusivity that expired on May 17,
2012. Sales of the drug in the U.S. were about $3.8 billion in 2008, meaning that
the additional 6-month exclusivity could have provided nearly $2 billion in extra
revenue.
Probably the most controversial example of the use of the 6-month extension is
with the blockbuster drug Viagra (sildenafil). Pfizer applied for and received a
pediatric extension on the active ingredient in Viagra (sildenafil), which is sildenafil. Not only is sildenafil used to treat erectile dysfunction, it is also used to
treat pulmonary arterial hypertension (PAH), a disorder that affects 500–600
children in the U.S. For treating PAH, sildenafil is marketed under the name
Revatio. By receiving the 6-month pediatric exclusivity for sildenafil, the basic
sildenafil patent was extended from March 2012 until September 2012, meaning
that both Viagra and Revatio could be marketed without generic competition
for an additional 6 months. With annual sales of Revatio around $300 million
and of Viagra at almost $2 billion, Pfizer expected to receive over $1 billion in
extra revenue due to the exclusivity.
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The market exclusivity provisions described earlier were made in response to the
declining development of pharmaceutical drugs. Their goal was seemingly
straightforward: provide incentives to drug manufacturers to stimulate the development of certain types of drugs. To achieve this goal, the exclusivity provisions
were designed, on the one hand, to encourage brand-name manufacturers to spend
the time, energy, and money necessary to develop truly novel drugs. By developing novel drugs, more options would become available to treat diseases and
conditions that previously lacked viable treatment options. On the other hand, the
market exclusivity provisions were designed to help generic drugs reach the
market sooner by alleviating some of the hurdles faced in developing generic
drugs. Alleviating those hurdles would allow lower cost drugs to become available
to the public at an earlier time. The result of the market exclusivities would be a
win–win for all—the public would be provided with more treatment options at a
more affordable cost.
In many respects, the market exclusivity provisions have been successful in
providing access to more treatment options at a more affordable cost. The HatchWaxman Act, for one, has been instrumental in substantially increasing generic
presence on the market, which not only reduces a consumer’s out-of-pocket
expenses for the drug, but also reduces the overall health care costs of the country,
which eventually trickle down to the consumer. The exclusivity provisions for
orphan drugs and pediatric studies, likewise, have stimulated the development of
drugs in areas and populations where they otherwise may not have been.
Despite their effort in stimulating drug innovations, however, market exclusivities have not increased the number of drugs on the market [33]. In fact, the
number of drugs emerging on the market is at a low point. Between 2005 and
2009, the FDA approved an average of 22.6 new drugs and biologics, a 37.2 %
reduction from the number of drugs approved between 1995 and 1999. This
downturn in approval of new drugs, interestingly enough, corresponds to an
increase in public and private funding for research and development. It also corresponds to consistently high revenues being reported by the pharmaceutical
industry. The discrepancy resides in the fact that rather than encouraging the
development of truly novel drugs, the exclusivities instead reward the use of
existing drugs to gain the benefits of the incentive. By using existing drugs, drug
companies can maximize their profits while minimizing the expense of developing
new drugs. The result is that fewer new drugs will be available.
In this section, we will examine some of the shortcomings of exclusivities,
namely how they impact innovation of new treatment and access to existing
treatment.
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Misuse of Exclusivities
One of the shortcomings of the exclusivities is that rather than encouraging
development of new therapies, they instead encourage the use of existing drugs.
Such misuse of the exclusivities is frequent and can result in improper financial
gains by the drug manufactures at the expense of the public and insurers. Rather
than stimulating truly novel therapies, exclusivities have instead provided drug
manufacturers with additional market exclusivity at relatively low cost.
Such misuse can be seen, for instance, with pediatric exclusivities, where drug
manufacturers can see a 10-fold profit. To maximize profits and reduce expenses,
drug companies often test their existing drugs in children rather than undergo the
expense of developing truly novel drugs that target childhood diseases and disorders. As a result, pediatric trials are often conducted for drugs that are
uncommon in the children population yet common and profitable in the adult
population. Moreover, evidence shows that the quality of pediatric studies is often
subpar and not subject to peer review and publication in the medical literature.
These facts suggest that manufacturers may be more interested in gaining the
exclusivity period than conducting meaningful trials.
The 180-day exclusivity provided to generic drugs under the Hatch-Waxman Act is
another example of where misuse occurs. As discussed previously, the 180-day
exclusivity period was originally intended to reward generic drug manufacturers who
develop generic versions of existing brand-name drugs and who challenge the patents
covering the drugs with 6 months of shared market exclusivity. This mechanism would
allow generic drugs to enter the market sooner and reduce the overall drug costs to the
consumer. Instead, this exclusivity reward has become more of a negotiation point to
allow manufacturers of brand-name and generic drugs to enter into settlement
agreements that delay entry of generic drugs on that market. By delaying market entry
of generic drugs, the 180-day exclusivity incentive acts to increase drug costs to
patients and insurers rather than decreasing them as originally intended.
The 3-year exclusivity incentive under the Hatch-Waxman Act is also subject to
misuse. The best example for misuse under the 3-year exclusivity incentive is with
the drug Colcrys, as discussed above. Since colchicine was never technically
approved by the FDA despite its long use in the treatment of gout, URL Pharma
was awarded with 3 years of market exclusivity for their new version colchicine.
The impact on the public was substantial. The exclusivity resulted in a 50-fold
increase in the price of the drug from $0.09 to $4.89 per pill. This increase in price
directly impacts the availability and affordability of colchicine to patients suffering
from gout. According to the Centers for Medicare and Medicaid, approximately
100,000 prescriptions for colchicine were filled in 2007, costing Medicaid programs about $1 million. With the price increase, the amount paid by Medicaid
could reach upwards of $50 million. The substantial price increase caused by the
exclusivity is likely to have a negative impact on Medicaid, which is already
struggling with raising health care costs, and is also likely to harm patients, who
are expected to experience an increase in out-of-pocket expenses.

Implications for the Public’s Health
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Disproportional Incentives
The colchicine case raises a further limitation to the exclusivity incentives, which
is that the incentives are often disproportional to the actual investment in developing the drug. This is because in most cases, the drug company is using an
existing drug to apply for the incentive rather than developing a completely novel
drug. By using an existing drug, the drug company needs only to tailor that drug to
the particular exclusivity without undergoing the extensive and costly process of
developing the drug from the beginning. As a result, the company can earn substantial profits with little expenditure.
Use of exclusivities in this manner can be seen in the development of orphan
drugs. Orphan drugs are amongst the most lucrative drugs on the market [34]. In
2006, for instance, revenues from orphan drug revenues reached $32.5 billion in
the U.S., accounting for 55 % of the market. The best example of the commercial
profitability of an orphan drug is Genzyme’s Cerazyme. With a U.S. patient
population for Gaucher disease fewer than 2,000, and the annual cost of treatment
around $200,000 per patient, Cerazyme generates well in excess of $1 billion in
revenues for Genzyme. By showing that existing drugs can be used to treat diseases affecting less than 200,000 people, drug manufactures can extend their
market exclusivity by 7 years. Although the exclusivity is limited to the same drug
for the same disease, it nevertheless provides a mechanism that allows a brandname drug to remain on the market without generic competition.
The same is true for pediatric exclusivities. Drug companies often test existing
drugs in children rather than develope novel therapies that may be more targeted to
pediatric needs. By conducting pediatric studies on the drug Viagra, for instance,
Pfizer was projected to earn over $1 billion in extra revenue.

Minimal Health Benefits
A further limitation of the exclusivity incentives is that they result in arguably
minimal health gains to the public. The purpose behind the incentives was originally to encourage innovation of new drugs that could be used to treat more
diseases and conditions. The reality, however, is that development of truly novel
drugs has paled in comparison to the use of existing drugs, particularly ones that
are profitable, to gain the incentive. Since existing and profitable drugs are used to
gain the incentive, many argue that drug companies are more interested in strategically positioning their drugs to maximize their value rather than developing
drugs that would be clinically beneficial to patients or that would improve health
outcomes.
This can be seen with pediatric studies. Drug companies use their existing drugs
to try to target diseases in children to gain the additional 6 months of exclusivity
provided under the incentive. The result that is that companies end up testing drugs
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that are uncommon in children rather than those that are more frequently used.
Moreover, since companies are not required to show clinical success of their drugs
in the underlying pediatric studies, companies are less likely to be motivated to
develop a drug that has the potential to truly improve health in the pediatric
population. Consequently, many of the drugs approved for pediatric use show
minimal health benefits to children. Even more disturbing is the fact that the
quality of these studies is often subpar, once again suggesting that improving
health outcomes in children is a secondary consideration.
The 3-year exclusivity incentive may also result in minimal health gains to the
public. No better example exists than that one with colchicine. Colchicine was
widely used as a drug for treatment of gout, but because it was not formally
approved by the FDA, URL Pharma was able to gain 3-year market exclusivity
simply by showing that a reduced dosage form of the traditional drug was effective
in treating patients with gout. The result is that while patients with gout were still
able to receive treatment for their disease, they did so at a higher cost.
Orphan drug exclusivity further questions the health benefits of the incentive
program. While orphan drug exclusivity does encourage development of drugs to
treat diseases affecting only a limited population, it also opens the door for drugs to
be used off-label in larger populations once approved for an orphan indication. By
using drugs off-label, drug companies are able to strategically position their drugs
for a wider use. Since the drug was never tested or studies for use in a larger
population, however, off-label use increases the risk that the drugs are later found
to be unsafe. This occurred with the drug Epogen, which was approved as an
orphan drug to treat anemia associated with end-stage renal disease but was later
used off-label to treat all forms of anemia. Evaluation of the drug suggested that
overuse of the drug was associated with an increased risk of death from heart
disease. In these instances, therefore, an exclusivity program may not only yield
minimal health benefits, but may also cause potentially harmful side effects.

Summary
The market exclusivity provisions described have had an important impact on the
development of pharmaceutical drugs in the U.S. Exclusivities provided by the
Hatch-Waxman Act, for example, have substantially increased the presence of
generic drugs on the market, which, in turn, has reduced the cost of drugs. The
exclusivity provisions provided by the Orphan Drug Act and the Food and Drug
Administration Modernization Act of 1997, likewise, have stimulated development of drugs in areas and populations where they otherwise may not have been.
While the exclusivities have been successful in stimulating drug development,
they have had a more questionable impact on the development of truly novel
drugs. Rather than encouraging the development of truly novel drugs, the exclusivities have rewarded the use of existing drugs to gain the benefits of the
incentive. The result is that fewer new drugs will be available.

Summary
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To ensure that innovative medicines continue to be developed to address the
medical needs of the public, adequate incentives should exist to encourage the
development of novel medicines and not simply the use of existing medicines.
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Chapter 7

Patent Battles Part I: The Hatch Waxman
Act and Small-Molecule Drugs

The previous chapter examined one of the biggest challenges to drug development,
which is reduced patent term. Reduced patent term means less time during which a
company can recoup its development expenses. In view of this reduced patent
term, brand-name drug companies use a variety of strategies to extend their market
exclusivity. This extended market exclusivity, however, presents hurdles for
generic drugs trying to enter the market.
The development of drugs and their generic drug counterparts is governed by
the Hatch-Waxman Act, also known as the Drug Price Competition and Patent
Term Restoration Act. The goal of the Act is to grant the public access to lower
cost generic drugs by alleviating some of the hurdles faced by generic manufacturers in reaching the market, while at the same time ensuring that brand-name
manufactures are properly incentivized to continue developing novel therapies.
This chapter will continue to examine the struggle of how to balance the needs of
companies to innovate new drugs with the public’s need to access lower cost
generic drugs. In particular, this chapter will focus on the development of smallmolecule drugs and their generic counterparts. The development of biologics and
their generic counterparts will be addressed in the next chapter.

Generic Drugs
A generic drug is defined as ‘‘a drug product that is comparable to brand-name
drug product in dosage form, strength, route of administration, quality and performance characteristics, and intended use’’[1]. A generic drug must contain the
same active ingredients as the brand-name drug, but need not contain the same
inactive ingredients. According to the FDA, generic drugs must be identical to or
within an acceptable bioequivalent range to the brand-name counterpart with
respect to pharmacokinetic and pharmacodynamic properties. To be bioequivalent,
there must be an ‘‘absence of a significant difference in the rate at which or the
extent of which the active ingredient in pharmaceutical equivalents becomes
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available at the site of drug action when two drug products are administered under
similar experimental conditions in an appropriately designed study.’’ In addition,
generics must meet the same requirements for identity, strength, purity, and quality
as the brand-name counterpart and can be manufactured under the same strict
standards of FDA’s good manufacturing practice regulations required for the
brand-name drug. Generics are thus considered to be identical to the brand-name
drug in dose, strength, route of administration, and intended use.

Effect of Generic Drugs on the Market
Generic drugs are commonly prescribed mainly because they are sold for significantly lower prices than their brand-name counterparts. In fact, generic drugs can
offer savings of more than 70% and, in many instances, even higher. For example,
the cost of generic Apo-TriAvir (zidovudine\lamivudine\nevirapine), a combination of antiretrovirals used to treat HIV/AIDS, is approximately $0.20 per pill
compared to $6.00 per dose for the three brand-name components. These reduced
prices allow more people, especially in developing nations, to afford the drugs.
There are several reasons for why generic manufactures can charge such lower
prices for their products. One reason is that competition increases among drug
manufacturers when brand-name drugs are no longer protected by patents. Competition, in turn, reduces prices. Therefore, when drugs are no longer protected by
patents and more manufacturers are producing generic drugs, prices of the drugs
are driven down.
Manufacturers of generic drugs also incur fewer expenses in developing generic
drugs which allow them to remain profitable at lower prices. They do not, for
example, incur the cost of drug discovery which includes research, development,
and testing. Instead, they can simply manufacture a copy of the brand-name drug
using existing information about the drug. In fact, it is estimated that developing a
generic drug takes 3 to 5 years and costs $1 to $5 million, compared to about
$800 million for a brand-name drug [2].
Generic drug manufacturers also do not bear the burden of proving the safety
and efficacy of the drug in clinical trials. They can instead rely on the studies
conducted by the brand-name manufacturer.
Generic drug manufacturers, furthermore, do not incur the same costs in marketing the drug once it is ready for use. Many generic drugs have already been on
the market and may already be known to patients and healthcare providers.
Due to their lower cost and greater accessibility, generic drugs are an important
feature in the delivery of health care. Development of generic drugs, however, has
been faced with challenges, first from the long and costly development process,
and second, from manufacturers of brand-name drugs. The next sections of this
chapter will examine the challenges encountered by generic drugs in reaching the
market.

The Hatch-Waxman Act
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The Hatch-Waxman Act
The Hatch-Waxman Act, also known as the Drug Price Competition and Patent
Term Restoration Act, was enacted in 1984 to establish an approval pathway for
generic drugs. The Act was sponsored by Representative Henry Waxman of
California and Senator Orrin Hatch of Utah who sought to accomplish two
objectives with the new law. First, they wanted to make sure the public would have
access to lower cost generic drugs by alleviating some of the hurdles faced by
generic manufacturers in reaching the market. Second, they wanted to make sure
that brand-name manufactures were properly incentivized so that they could
continue developing new drugs. As Senator Hatch said, the Act strove to ensure
that ‘‘The public received the best of both worlds—cheaper drugs today and better
drugs tomorrow.’’
The Hatch-Waxman Act was a response to a struggle by manufacturers of both
brand-name and generic drugs to develop their respective products. While manufacturers of brand-name drugs struggled to recoup drug development costs in a
shortened exclusivity period on the market, manufacturers of generic drugs
struggled to even reach the market. This dilemma stemmed from three issues,
namely, a limited period of market exclusivity for brand-name manufacturers
following FDA approval of their product, an inability to initiate generic drug
development until expiration of the relevant brand-name patents, and a long and
costly process to obtain generic drug approval.
Prior to its enactment, manufacturers of brand-name drugs struggled with how
expanding FDA review time eroded away their patent-protected exclusivity period.
With little time remaining in their patent-protected period, these manufacturers
were subject to generic competition after only limited exclusivity on the market.
Brand-name drug manufactures argued that such limited market exclusivity would
hinder a company’s ability to recover drug development costs and would, in turn,
discourage drug innovation.
For manufactures of generic drugs, on the other hand, the problem was not the
amount of time on the market, but rather being able to even reach the market in the
first place. Whereas brand-name drug manufacturers faced diminished patent
exclusivity periods due to lost patent term during prolonged FDA regulatory
review periods, generic drug manufacturers faced challenges that delayed generic
market entry well beyond the expiration of the patents that protected the brandname drugs [3]. This delay in reaching the market occurred for two reasons. First,
generic drug manufacturers were unable to conduct clinical trials using patented
drugs without risking liability for patent infringement. Since generic drug manufacturers could not begin to develop and test their generic drugs before the patent
term on the brand-name drug expired, they had to wait until after the patent
expired to even begin development of their generic drugs, including undergoing
extensive clinical trials. This delay in initiating generic drug development further
delayed commercialization of the drugs. As a result, very few generic drugs were
available on the market. In fact, prior to the Hatch-Waxman Act, only 19 % of all
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prescriptions were for generic drugs1, and over 150 brand-name products lacked
generic counterparts, despite not being protected by a patent.
In addition to facing delays in initiating testing of their generic products,
manufacturers of generic drugs also struggled to reach the market because there
was no abbreviated pathway for seeking generic drug approval. Instead, manufacturers of generic drugs had to prepare and submit their own New Drug
Application (NDA) and be subject to the same premarket approval requirements as
manufacturers of brand-name drugs before they could receive approval. Accordingly, manufactures who developed generic drugs were required to undergo the
same costly and time-consuming approval process as brand-name manufacturers.
By doing so, generic manufactures were incurring significant expense and delays
in reaching the market, which allowed brand-name drugs to remain unchallenged
on the market and delayed access to lower cost drugs.
To encourage innovation of both brand-name drugs as well as generic drugs, the
Hatch-Waxman Act was enacted as a compromise to strike a balance between
promoting innovation and improving access to affordable generic medicines. To
strike this balance, the Hatch-Waxman Act provided several provisions to alleviate
concerns of both brand-name and generic manufacturers. These provisions
intended to restore the brand-name drug patent’s diminished patent term and
provide further market exclusivity, remove the risk of facing infringement liability
for manufactures developing and testing generic drugs, and provide for an
abbreviated generic drug approval process. These provisions are discussed below.

Restoring Patent Term and Providing Additional Market
Exclusivity
For brand manufacturers, incentives to innovate focused on restoring diminished
patent term resulting from delays occurring during the patent prosecution and
regulatory review processes. As addressed in greater detail in the previous chapter,
the restoration provisions under the Hatch-Waxman Act provided for certain
adjustments to the patent term. For delays occurring as a result of the patent
prosecution process, the Act provided one day extensions of time for each day the
USPTO failed to meet certain deadlines and one day extensions of time for each
day that the patent application was pending beyond 3 years from the filing date, so
long as those delays occurred on separate days. For delays occurring as a result of
the regulatory review process, the Act allowed the brand-name manufacturer to
recover up to 5 years of lost patent term for certain products. To this end, the brand
manufacturer would be able to recapture time for all delays resulting from regulatory approval and half of the time lost during preclinical studies up to a limit of

1
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5 years of restored patent term and a maximum of 14 years of total patent term
from the date of NDA approval.
In addition to restoring lost patent term, the Hatch-Waxman Act also provided
exclusivity incentives for brand-name drug manufacturers, which extended the
market exclusivity for their drugs under certain conditions. For new chemical
entities (NCEs) approved by the FDA, for instance, the Hatch-Waxman Act provided for 5 years of market exclusivity from the date of NDA approval. During
this 5-year period, the brand-name drug would be free of generic competition and
the FDA would be prohibited from reviewing applications for any generic counterparts. The main function of the exclusivity was to provide the brand-name
manufacture with a minimum of 5 years of market exclusivity, regardless of when
the patent term expired.
For previously approved drugs, on the other hand, the Hatch-Waxman Act
provided 3 years of exclusivity for changes to the marketed product. Such changes
included new dosage forms, new formulations, and new indications. During the 3year exclusivity period, the FDA cannot approve a generic drug for the same
change; however, it may approve a generic version of the previously approved
drug.
By restoring part of the diminished patent term and providing for additional
market exclusivity, the Hatch-Waxman Act strove to create the necessary incentives for brand-name manufacturers to continue developing new drugs. As a result
of these incentives, brand-name drugs have been shown to receive about two
additional years of market exclusivity time, although some studies have attributed
this to reductions in the FDA review process [4].

Safe Harbor
For generic manufacturers, the Hatch-Waxman Act also provided incentives to
ensure that generic counterparts to brand-name drugs were available to consumers
immediately upon patent expiration. This was accomplished in two ways, first by
providing generic drug manufacturers with a safe harbor to use patented drugs for
testing purposes, and second, by providing an abbreviated approval pathway for
generic drugs to obtain FDA approval.
This safe harbor provision stems from the general rule that a third party may be
liable of patent infringement under 35 U.S.C. Section 271(a) for making, using, or
selling patent-protected technology prior to the expiration of the patent. The
Federal Circuit in Roche v. Bolar reaffirmed this general rule by holding that a
generic drug manufacturer is liable for patent infringement for using a patented
drug substance to support a NDA prior to the expiration of the patent [5]. In Roche,
a brand-name drug manufacturer brought an infringement suit against a generic
drug manufacturer alleging that the generic drug manufacturer used a patented
drug substance to support an application with the FDA about 6 months prior to the
expiration of the patent. In response to the suit, the generic drug manufacturer
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argued that its use of the patented drug substance fell within the experimental use
exception and was thus protected from infringement. In the alternative, the generic
drug manufacturer argued that a public policy favoring a new exception for regulatory testing to expedite market entry of generic drugs should be instituted. The
Federal Circuit, however, dismissed these arguments and found the generic
manufacturer liable for patent infringement. Due to the risk of facing infringement
charges, generic drug manufacturers were unable to initiate testing their products
until all the relevant patents expired.
To avoid infringement for generic drug manufacturers, Congress decided to
institute an exemption to the rule for certain products, namely generic drugs. This
new FDA exemption, which became codified in 35 U.S.C. Section 271(e)(1), was
designed to ensure that generic drugs are available to consumers immediately upon
patent expiration rather than only allowing generic drugs to begin undergoing
testing upon patent expiration. This exemption states that:
[i]t shall not be an act of infringement to make, use, offer to sell, or sell within the United
States or import into the United States a patented invention … solely for uses reasonably
related to the development and submission of information under a federal law which
regulates the manufacture, use, or sale of drugs or veterinary biological products.

While the wording of the exemption appears to be straightforward, there has
been some confusion as to the exact scope of the exemption. In particular, it is
unclear what ‘‘patented invention,’’ ‘‘federal law,’’ or ‘‘uses reasonably related to
the development and submission of information’’ the statute is referring to.
Determining the exact meanings of these words is critical in determining what
inventions qualify for the exemption. To decide exactly what falls within the scope
of the exemption, different approaches have been used over the years to interpret
the phrases. These approaches include examining the plain meaning of the words,
the legislative intent surrounding the enactment of the new law, and how courts
have interpreted the law.
A plain meaning interpretation of the phrases suggests that the statute has a
broad scope. In basic terms, a ‘‘patented invention’’ refers to the novel idea that is
claimed in the issued patent. This can include any new and useful process,
machine, manufacture, or composition of matter. In the biotechnology and pharmaceutical fields, claims are commonly directed to composition of matter, method
of manufacture, method of treatment, and method of administration. These types
of claims can include both products as well as processes. Accordingly, the words
‘‘patented invention’’ can be interpreted to encompass both products, such as
drugs, and processes, such as methods of treating patients.
Likewise, a plain meaning interpretation of ‘‘federal law’’ suggests a broad
scope for applying the new exemption. The ‘‘federal law’’ which regulates the
manufacture, use, or sale of drugs or veterinary biological products is the United
States Federal Food, Drug, and Cosmetic Act (‘‘FDCA’’). Under the FDCA, three
different types of applications may be submitted in order to obtain regulatory
approval. The first is an Investigational New Drug Application (IND), which
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provides efficacy and safety information about the drug from animal studies. The
IND is reviewed by the FDA and, if granted, allows the drug to be used in human
trials. The next type of application is a New Drug Application (NDA), which
provides information about the drug from the human trials. This application is the
final stage in obtaining regulatory approval for the drug to be sold and marketed in
the U.S. The final type of application is the Abbreviated New Drug Application
(ANDA) which is specifically used for generic drugs. The ANDA allows the FDA
to evaluate whether the generic drug is bioequivalent to its brand-name counterpart. Once the ANDA is approved by the FDA, the generic drug can be sold and
marketed. Based on the plain meaning interpretation of ‘‘federal law,’’ it appears
that submission of information under each of these three applications may qualify
for the exception.
While the plain meaning of the words of the exemption may suggest a broader
applicability of the exemption, looking at the legislative history of the statute,
however, suggests that the exemption only applies to generic drugs. In fact, the
legislative history contains excerpts in which Congress expressly stated that the
new exemption would only apply to generic drug manufacturers to establish the
bioequivalency of their generic drug. The legislative history further suggests that
the exemption was created, in part, to cure the prolonged extension of a brandname drug’s market exclusivity caused by the generic manufacturer having to wait
until the relevant brand-name patents expired before initiating testing on the
generic drug [6]. Based on the legislative history, it is clear that Congress intended
that only generic drugs would benefit from the FDA exemption.
The courts have also provided guidance as to the scope of the exemption’s
applicability and their guidance appear to suggest a broader applicability of the
exemption than the legislative history. In Eli Lilly and Company v. Medtronic, Inc.
[7], for instance, the Supreme Court was asked to decide whether medical devices
were also covered under the exception. The Supreme Court divided its analysis
into the three components described above and evaluated each individually. First,
the Supreme Court found that a ‘‘patented invention’’ includes all types of
inventions, and not just drug-related ones. Second, the Supreme Court found that
‘‘federal law’’ is designed to cover the entire FDCA, which covers regulations of
medical devices in addition to regulation of drugs. Third, the Supreme Court
argued that if Congress intended the exemption to only apply to drugs, then there
were ‘‘more clear and simple way of expressing that intent.’’ Based on the three
elements, the Supreme Court reasoned that the FDA exemption was meant to
encompass medical devices, and not only drugs.
Another interpretation of the FDA exemption came 3 years later in Intermedics,
Inc. v. Ventritex Co., Inc. [8], when the Federal Circuit was asked to determine the
meaning of the phrase ‘‘solely for uses reasonably related to the development and
submission of information.’’ In this case, the Federal Circuit was deciding whether
an intent to commercialize prior to the expiration of the patent was a violation of
the FDA exemption. The defendant in the case developed an implantable defibrillator and began conducting trials in preparation for obtaining FDA approval.
Prior to obtaining FDA approval and prior to the expiration of Intermedics’s
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patent, however, the defendant demonstrated and sold the defibrillator at trade
shows. Intermedics sued for patent infringement. The Federal Circuit held for the
defendant, arguing that even though the defendant’s actions constituted infringement, they were nevertheless exempt because defendant’s use was ‘‘reasonably
related’’ to procuring FDA approval. The court thus found that a governing factor
in qualifying the exemption was whether the defendant reasonably believed that
use of the product would contribute to the generation of relevant information for
the FDA.
The most recent decision addressing the statutory exemption to patent
infringement is Merck KGaA v. Integra Lifesciences I [9]. Merck hired researchers
at Scripps to perform experiments to satisfy the regulatory requirements for
clinical trials on a series of peptidyl compounds that inhibited angiogenesis. To
accomplish this, Scripps began to conduct both in vivo and in vitro experiments to
evaluate the specificity, efficacy, and toxicity of several different peptidyl candidates, from which one was ultimately selected for further clinical development.
Unfortunately, however, Integra owned five patents that covered the selected
peptidyl candidate [10]. After negotiations to license the five patents failed, Integra
sued Merck allegedly infringing use of their patented compounds.
The Federal Circuit held for Integra and denied Merck the benefit of the FDA
exemption. In doing so, the Federal Circuit relied on both the legislative history
and the test of the Hatch-Waxman Act to determine what uses are ‘‘reasonably
related’’ to the development and submission of information. The Federal Circuit
described the experiments conducted by Scripp as preclinical studies designed to
identify the best drug candidate but not to provide information to the FDA. This
type of general biomedical research, according to the court, did not fall within the
exemption because it did not contribute ‘‘relatively directly’’ to information the
FDA reviews in approving a drug. The court continued by saying that the ‘‘reasonably related’’ language was not intended to include any stage of development
simply because the products may ultimately be provided to the FDA to obtain
approval. Rather it was intended to include only development that would contribute to the Hatch-Waxman’s overall purpose which was to ‘‘facilitate the
immediate entry of safe, effective generic drugs into the marketplace upon expiration of a pioneer drug patent’’[11]. Since Merck’s research activities were not
‘‘reasonably related’’ to submission of information to the FDA, the Federal Circuit
concluded that Merck’s activities did not fall within the scope of the FDA
exemption.
On review of the case, the Supreme Court was faced with deciding whether uses
of patented inventions in preclinical research, the results of which are not ultimately included in a submission to the FDA, are within the scope of the FDA
exception. In its decision, the Supreme Court interpreted the FDA exemption to
extend to ‘‘all uses of patented compounds ‘reasonably related’ to the process of
developing information for submission under any federal law regulating the
manufacture, use, or distribution of drugs.’’ Since preclinical studies are regularly
submitted to the FDA as part of the regulatory approval process, the Supreme
Court held that preclinical studies, both in vitro and in vivo, that are relevant to the
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submission of an IND or a NDA can qualify for the exemption. Scientific research
performed on a particular compound, however, ‘‘without the intent to develop a
particular drug or a reasonable belief that the compound will cause the sort of
physiological effect the researcher intends to induce’’ was not ‘‘reasonably related’’ and would not qualify for the exemption. Overall, as long as there is a
reasonable basis to believe that the compound tested could be the subject of an
FDA submission and the experiments will produce the types of information relevant to an IND or NDA, the FDA exemption would apply. The exemption would
not apply to scientific research that is not intended to result in a drug.
The Supreme Court’s holding in this case is important for two reasons. First, it
promotes the development of generic drugs in accordance with the goals of the
Hatch-Waxman Act. The Court’s decision allows manufacturers of generic drugs
to begin testing their generic drugs prior to expiration of the brand-name drug’s
patents in order to reduce the time for the generic drug to reach the market. With
this decision, generic drugs are able to enter the market as soon as the relevant
patents expire, thereby reducing the amount of time the public has to wait to access
more affordable medicines.
The decision also accounts for the unpredictable nature of scientific research by
not being strictly limited to research activities that are relevant to approval of
generic drugs. In this manner, the decision eliminates the fear of liability on the
part of the generic drug manufactures who may be conducting experiments on
drugs which are not ultimately the part of a submission to the FDA but which are
necessary to develop the drug that is part of the submission.

Abbreviated New Drug Application (ANDA)
One of the most important provisions of the Hatch-Waxman Act was the creation
of an abbreviated approval pathway for generic drugs, known as an Abbreviated
New Drug Application (ANDA), which reduces the amount of time it takes for
generic drugs to reach the market. Before the enactment of the Hatch-Waxman
Act, generic drug manufacturers were required to file a NDA and conduct their
own clinical studies to establish the safety and efficacy of their generic drug. The
abbreviated pathway created by the Act eliminated the need for generic drug
manufacturers to conduct their own clinical trials for safety and efficacy and
instead allowed them to rely on the clinical trial data provided by the brand-name
drug manufacturer. Using the clinical trial data provided by the brand-name drug
manufacturer, the generic drug manufacturer would only need to establish bioequivalence to the brand-name drug to obtain generic drug approval. Establishing
bioequivalence requires a showing that the generic drug performs in the same
manner as the innovator drug. This can be done, for instance, by measuring the
time it takes the generic drug to reach the bloodstream to determine the rate of
absorption of the generic drug, which can then be compared to that of the brandname drug. To be bioequivalent, the generic drug must deliver the same amount of
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active ingredients into the bloodstream in the same amount of time as the brandname drug. By eliminating the need for generic drug manufacturers to conduct
time-consuming, costly, and redundant clinical trials, the ANDA provisions
greatly expedited generic market entry.
As part of filing an ANDA with the FDA, the generic drug manufacturer is
required to provide a certification to each relevant patent listed in the Orange
Book. The Orange Book is a publication, issued and updated regularly by the FDA,
which identifies drug products approved by the FDA on the basis of safety and
effectiveness. This information is used to determine the timing of ANDA approval.
It is the responsibility of the brand-name drug manufacturer to notify the FDA of
all patents that claim approved drugs and to update the list within 30 days of
receiving a relevant patent.
Using the updated Orange Book listing, the ANDA applicant must identify each
patent that might be relevant to its generic drug and must provide a certification
with respect to each. Only patents listed in the Orange Book need to be certified by
the ANDA applicant. Patents that are not listed in the Orange Book must still be
observed, but they do not have to be certified. If a new patent is listed in the
Orange Book after the certification has already been made, then the ANDA filer
must provide a recertification to include that new patent.
A certification may come in one of four different forms, known as Paragraph IIV certifications. A Paragraph I certification indicates that patent information
relating to the brand-name drug has not been filed; a Paragraph II certification
indicates that the relevant patent has expired; a Paragraph III certification indicates
the applicant does not expect the ANDA to be approved until the relevant patent
expires; and a Paragraph IV certification indicates that the patent is invalid or will
not be infringed by the manufacture, use, or sale of the generic drug.
The type of certification filed by the ANDA applicant determines the approval
pathway for the ANDA. A certification under Paragraphs I or II, for instance,
permits the ANDA to be approved by the FDA as soon as it is eligible. A certification under Paragraph III, however, indicates that the ANDA may be approved
as soon as the patent expires to allow the generic to enter the market shortly
thereafter. A Paragraph IV certification, on the other hand, can be used to allow the
generic drug to enter the market before the patent expires.
A Paragraph IV certification is most commonly provided in dealing with generic
drugs and their brand-name counterparts. An ANDA applicant files a Paragraph IV
certification to challenge whether the listed patent is valid, enforceable, or will be
infringed by the proposed generic product. The ANDA applicant who files a Paragraph IV certification to a listed patent must notify the patent holder or the NDA
holder for the listed drug within 20 days that it has filed an ANDA challenging the
patent. This notice must include a detailed statement of the factual and legal basis for
asserting that the patent is invalid or will not be infringed. Once the patent holder is
notified of the challenge, the patent holder has 45 days to file a patent infringement
suit against the ANDA applicant. If the patent holder does not file an infringement
action within the allotted 45 days, the ANDA may be approved immediately and the
generic drug can be marketed. If, however, the patent holder does file an
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infringement action, the FDA issues an automatic 30-month stay of approval during
which time approval of the generic drug is suspended.
During the 30-month stay, the court determines whether the challenged patent is
invalid or whether the generic drug does not infringe. If the brand-name patent is
found to be valid and the generic drug is found to infringe the brand-name patent,
then the generic drug is prohibited from entering the market until the brand-name
patent expires. If, however, the brand-name patent is valid but the generic drug
does not infringe or if the brand-name patent is invalid, then the first ANDA
applicant is awarded with a 180-day exclusivity period that it may share with the
brand-name patent. Subsequent generic drugs may only be approved for the same
product after the 180-day exclusivity period has ended. In the event that more than
one generic drug manufacturer submitted an ANDA on the same day, this
exclusivity period can be shared among multiple ANDA filers. The 180-day
exclusivity period does not extend beyond patent expiration. Once the brand-name
patent expires, multiple generic drugs can enter the market. The 180-day exclusivity period has potentially substantial value for first filers because it allows the
first filer to charge higher prices and capture a larger market share until a second
generic competitor enters the market.
It is important to remember that these provisions only apply to ANDA applicants. They do not apply to competitors who are willing to conduct their own
clinical trials and who submit their own NDA. They also do not apply to prevent
the FDA from approving such NDA’s, even during the patent term of the brandname patent. In other words, if a company wants to develop a generic drug and
wants to conduct all the clinical trials, it could submit an NDA and not be subject
to the provisions of the ANDA.

Consequences of the Hatch-Waxman Act
While the Hatch-Waxman Act has reduced the amount of time it takes for generic
drugs to reach the market, it has also led to strategies that attempt to increase the
patent life and market exclusivity of brand-name drugs. Some of these strategies
include evergreening, patenting nonobvious inventions, developing authorized
generics, engaging in pay-for-delay settlement agreements, filing multiple orange
book listings, and filing multiple continuation application. These strategies and
their effects on innovation and access are examined below.

Evergreening
One strategy commonly used to extend the market exclusivity of a drug beyond the
life of its original patent is known as ‘‘evergreening.’’ Evergreening refers to
protecting an invention by obtaining multiple patents that cover different aspects
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of that invention. Evergreening is seen in most areas of technology, but is especially prevalent in the biotechnology industry, in which multiple patents are filed
to protect the active ingredient, formulations, methods of manufacturing, chemical
intermediates, mechanisms of actions, packaging, screening methods, and biological targets.
A simple example illustrates how evergreening works. Company A discovers a
new drug that can be used to treat cancer. Company A files a patent application on
January 1, 2010 covering the active ingredient of the drug. Assuming the USPTO
grants the application, the patent covering the active ingredient will expire,
without any extensions, on January 1, 2030, 20 years from the date it was filed. In
the meantime, Company A also discovers a new and improved method to manufacture the drug and, accordingly, files an application directed to the method of
making the drug on January 1, 2015. Assuming again that the USPTO will grant
the application, Company A now receives a patent that will expire on January 1,
2035, 5 years after the expiration of the patent covering the active ingredient.
Based on this example, a company can begin commercializing the generic
version of the drug in 2030, upon expiration of the first patent, but cannot use the
patented method until 2035, when the second patent expires. To manufacture the
generic drug, the company must use a different method until the second patent
expires. Since development of many drugs is tied to a specific manufacturing
process, it is often difficult to develop the generic drug without using the patented
method. As a result, companies are forced to avoid developing the generic drug
until all relevant patents expire. In this manner, Company A has managed to
extend the market exclusivity of its drug beyond the 20-year term provided to it
under the patent laws.
Evergreening is highly controversial. On the one side, it is seen as a strategy for
developing a strong patent portfolio, one that can be used by companies to generate revenue and foster collaborations. On the other side, however, it is seen as a
way for companies to protect their core technology and delay generic competition.
Because of its controversial nature, evergreening has become visible in the
pharmaceutical industry in delaying generic competition and increasing healthcare
costs for both patients and insurance companies.
A classic example of evergreening is for the drug known as Claritin (loratadine), a popular antihistamine medication. In 1981, Schering obtained a patent on
the active ingredient in Claritin. In an effort to extend the drug’s market exclusivity, Schering obtained 46 months of patent extensions owing to regulatory
review time and changes in patent laws, resulting in nearly 21 years of patent
protection [12]. As a result of this extension, the patent to Claritin was not
scheduled to expire until 2002. To further strengthen and extend Claritin’s
presence on the market, Schering applied for and obtained a patent to the compound desethoxycarbonyl-loratadine (DCL), a metabolite which is formed in the
body during the normal metabolism of loratadine. Since this patent protected the
metabolite formed during consumption of the drug, this second patent prevented
anyone from consuming generic loratadine until the second patent expired, which
was scheduled for 2004. This meant that people were prevented from consuming
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generic loratadine for about 2 years after the original patent expired. The patent to
this metabolite, however, was eventually overturned in court because DCL was
‘‘necessarily and inevitably’’ formed in every patient who consumed the drug and,
thus, was inherently anticipated by the original patent [13]. Because the second
patent was overturned, the generic version of Claritin was able to enter the
market sooner than 2004.
By filing additional patent applications directed to different features of loratadine,
Schering was trying to protect its drug from lower cost generic alternatives. While
Schering’s patent to the metabolite was overturned, studies have shown that such
subsequent patents have a profound cost impact on both patients and insurance
carriers. One study, for instance, examined three brand-name drug products whose
market exclusivity was extended through evergreening and identified $1.5 billion in
revenue that the Medicaid system could have saved if generic alternatives to these
three medications had been available when the original patent expired [14]. In one
instance, AstraZeneca developed and received a patent to the proton pump inhibitor
Prilosec (omeprazole), a drug used to treat acid-induced inflammation and ulcers of
the stomach and duodenum, and also its purified s-isomer Nexium (esomeprazole).
The patent covering the active ingredient for Prilosec expired in April 2001 while
subsequent patents covering the coating of the pill expired in 2007 and later. Litigation over the subsequent patents ensued and ultimately allowed generic drugs to
enter the market in 2003. Following expiration of the original drug for Prilosec,
however, AstraZeneca began promoting Nexium, which was covered by a patent
until at least 2014. The study found that if a generic version of omeprazole had been
available as early as April 2001, Medicaid could have saved about $860 million.
Moreover, if generic omeprazole had been substituted for Nexium, savings could
have reached $1.2 billion. This study illustrates the high costs of delaying market
entry for generic drugs.

Patenting of Obvious Inventions
While evergreening usually involves a series of patents that build off one another,
issues arise when the subsequent patents are directed to obvious changes to the
primary patented products. According to 35 U.S.C. Section 103 of the Patent Act,
an invention must be nonobvious in light of the prior art, meaning that differences
between the subject matter sought to be patented and the prior art are not obvious
at the time the invention was made to a person having ordinary skill in the art. The
goal of this requirement is to prevent the patenting of insignificant changes to
already existing technology, since such insignificant changes do not promote the
progress of science and the useful arts.
Numerous patents in the biotechnology and pharmaceutical industries, however, push the boundaries of the nonobviousness requirement and earn undeserved
market exclusivity for products. Drug companies routinely obtain patents on
biological derivatives of existing products. In the Prilosec example above, for

148

7 Patent Battles Part I: The Hatch Waxman Act

instance, AstraZeneca obtained a patent to a proton pump inhibitor, omeprazole,
which became known as Prilosec. AstraZeneca also obtained a patent on the
purified s-isomer, esomeprazole, which later became known as Nexium. When
Prilosec was nearing the end of its patent term in 2001, AstraZeneca used its
resources to promote the more expensive and patent-protected s-isomer, which had
expiration dates ranging from 2014 to 2019. Since both omeprazole and
esomeprazole are converted to the same active drug which stops gastric acid
production, the purified s-isomer may be viewed as obvious over omeprazole.
Drug companies also obtain patents for combinations of existing products.
Pfizer, for instance, received a patent on a pill consisting of the combination of the
calcium channel blocker Norvasc (amlodipine) and the cholesterol-lowering
agent Lipitor (atorvastatin). This combination drug, known as Caduet, is used to
treat high cholesterol and high blood pressure. Caduet has a patent term lasting
until 2018, whereas Norvasc and Lipitor individually had patent terms expiring
in 2007 and 2011, respectively. Therefore, by obtaining a patent to a combination
of two existing drugs, which are often already used concurrently when treating
patients, Pfizer was able to extend its market exclusivity over patients who
received both drugs. As a result, patients receiving both drugs would be required to
pay higher prices whereas patients needing only one of the drugs would be able to
purchase lower cost generic alternatives.
Such combination patents have been historically approved by the USPTO and
have been upheld by the Federal Circuit because of the relatively low bar established by the Federal Circuit for satisfying the nonobviousness requirement. In the
case of combination patents, the Federal Circuit has held that obviousness can only
be established if there are statements in the literature at the time of the invention
that include a specific ‘‘teaching, suggestion, or motivation’’ (TSM) to combine the
elements. In the absence of such references, combination patents were generally
upheld by the Federal Circuit [15].
Efforts to limit the patentability of products that are insignificant in view of
existing products occurred in 2007, with the Supreme Court’s decision in KSR Int’l
Co. v. Teleflex [16]. In the KSR decision, the Supreme Court held that an obviousness
determination requires asking whether improvements are more than the predictable
use of prior art elements. The decision thus seems to bar the patentability of predictable variations to already existing art and also limit the patentability of an
improvement which a person of ordinary skill in the art recognizes would improve
similar devices in the same way. Companies patenting combination products may
face higher hurdles to patentability in the wake of the KSR decision.

Authorized Generics
Another consequence of the Hatch-Waxman Act is the practice of launching
‘‘authorized generics.’’ An authorized generic is a brand-name drug that is marketed as a generic. To compete with generic drugs on the market, brand-name drug
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manufacturers have launched authorized generic drugs as a way to prevent generic
drugs from eroding a substantial portion of their market. Authorized generics are
typically launched during the 180-day market exclusivity period awarded to the
first ANDA filer and are intended to compete directly with generic drugs for a
share of the generics market. Whereas the Hatch-Waxman Act provided the 180day exclusivity incentive to encourage challenges to brand-name drugs, the
incentive may have also contributed to the launch of authorized generics by brandname manufacturers to compete with generic drugs.
There may be some benefit to allowing the practice of authorized generics to
continue. Since authorized generics compete with generics on price, quality, and
availability, they have the effect of reducing drug prices for consumers beyond
prices that would otherwise be expected if only one generic entered the market. An
Interim Report issued by the FTC in June 2009 found that drug prices are lower
when authorized generics are marketed against a single generic drug than when
they are not [17]. The report showed, for instance, that authorized generics resulted
in retail drug prices being on average 4.2 % lower than the pregeneric branded
price, and wholesale drug prices being on average 6.5 % lower than the pregeneric
branded price. As a result, patients and consumers are able to purchase drugs at
even lower prices.
Although authorized generics may provide certain short-term benefits, such as
increased competition and lower generic drug prices, there are some concerns that
authorized generics may actually contribute to the delay of generic drugs on the
market. Authorized generic entry during the 180 day exclusivity period can substantially reduce the revenues of a first ANDA filer, upwards of about half. To
mitigate this loss of revenue, generic drug manufacturers may be more willing to
enter into settlement agreements with brand-name drug manufactures which delay
market entry of the generic drug in return for a promise by the brand-name
manufacture to forego launching an authorized generic during the 180 day
exclusivity period.
According to the Interim Report, such settlement agreements appear to be more
common now than in the past. In fact, between 2004 and 2008, nearly a quarter of
the settlements reviewed by the FTC contained provisions related to authorized
generics. These settlements involved an agreement by the brand-name manufacturer to not launch an authorized generic that will compete against the first filer,
combined with an agreement by the first filer to defer market entry past the
settlement date by an average of 34.7 months. While generic drug manufacturers
may benefit from such settlement agreements, patients, and consumers are left
paying higher drug prices for longer periods of time.

Pay-for-Delay Settlement Agreements
A highly controversial strategy for brand-name drug manufactures to extend
market exclusivity and delay generic market entry is by entering into settlement
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agreements with generic manufacturers, as described above. These so-called ‘‘pay
for delay’’ settlements are a permissible yet undesired consequence of the HatchWaxman Act. Under the Act, the first manufacturer to successfully challenge the
patents protecting the brand-name drug is rewarded with a 180-day period of
market exclusivity it can share with the brand-name drug. During the period of this
duopoly, generic manufactures can maintain artificially high prices for their
generic drugs, thus providing an incentive for generic manufacturers to incur the
legal expenses of challenging the brand-name drug. In response to such challenges,
the brand-name company can defend its patents with lawsuits, which results in an
automatic 30-month delay. During this time, the brand-name and the generic drug
manufacturers can enter into a settlement agreement that delays approval of the
generic product for a certain period of time and allows the brand-name drug to
maintain the entire market share [18].
Since litigation under the Hatch-Waxman Act is long, costly, and unpredictable,
these types of settlements are a win–win for both companies. For brand-name
manufactures, a settlement with a generic manufacturer would be less costly than
allowing a generic drug to enter the market. For generic manufacturers, likewise,
receiving a guaranteed settlement would be preferable to an ongoing litigation than
may not yield the desired outcome. In the end, the brand-name drug manufacturer
can maintain high prices while the generic drug manufacture can share in the
brand-name drug manufacturer’s profits. The loser in this scenario is the public,
who misses out on the opportunity to receive cheaper generic drugs. These payfor-delay settlements are expected to cost American consumers approximately
$3.5 billion per year, or about $35 billion over the next decade [19].
One example of a pay-for-delay settlement is when Abbott’s antihypertensive
drug Hytrin (terazosin) faced challenges from generic counterparts manufactured
by both Geneva Pharmaceuticals and Zenith Goldline Pharmaceuticals. To avoid
generic competition, Abbott opted to pay Geneva and Zenith Goldine $4.5 and
$2 million a month, respectively, to delay marketing their generic versions [20]. In
a more recent case, the generic manufacturer Apotex accepted a settlement of
nearly $40 million from Bristol-Myers Squibb and Sanofi in return for not marketing its generic equivalent of Plavix (clopidogrel) until 2011, when the relevant
patents expired [21].
Such cases present issues of whether large cash payments by brand-name
companies are an unreasonable restraint of trade under U.S. antitrust law. In
fighting these types of cases, the Federal Trade Commission (FTC) argues that
such settlements set market entry dates for generic products based on the compensation package rather than on the strength of the underlying patents, thereby
extending the brand-name company’s monopoly in violation of the Sherman Act.
The Sherman Antitrust Act provides the basis for U.S. antitrust law and states that
‘‘Every contract, combination in the form of trust or otherwise, or conspiracy, in
restraint of trade or commerce…is declared to be illegal.’’2 In determining whether
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a restraint is illegal, courts use both a per se rule and a so-called rule of reason. In
other words, some types of restraint, such as price fixing, are always illegal, while
other types of restraint are evaluated on a case-by-case basis, according to their
effects on the market.
Courts have differed in their approaches to evaluating pay-for-delay settlements. In the 2003 case of In re Cardizem, the Sixth Circuit Court of Appeals was
asked to determine whether Hoechst Marion Roussel’s (HMR) settlement with
generic manufacturer, Andrx, over the brand-name extended-release of Cardizem
(diltiazem) was illegal. In this case, Andrx accepted a nearly $90 million settlement from HMR under which it would receive both upfront and quarterly payments in exchange for keeping its generic product off the market. In invalidating
the settlement, the Sixth Circuit noted that there was ‘‘no escaping the conclusion
that the Agreement…was… a horizontal agreement to eliminate competition in the
market…, a classic example of a per se illegal restraint of trade’’[22].
While this case illustrates the court’s rejection of such settlement agreements,
other courts have typically upheld settlement agreements as long as they did not
extend beyond the original patent term. In the 2005 case of Schering-Plough v.
FTC [23], for instance, the Eleventh Circuit was asked to decide the validity of
settlement agreements between Schering-Plough and Upsher-Smith and between
Schering-Plough and ESI Lederle. In one agreement, Upscher-Smith agreed to stay
off the market until 2001 in return for Schering-Plough licensing several of its
patents, resulting in more than $60 million in additional royalty payments. In the
second agreement, ESI Lederle agreed to stay off the market until 2004 in return
for $15 million. In contrast to the In re Cardizem case, the Eleventh Circuit upheld
the settlement agreements in this case because they did not extend market
exclusivity past Schering-Plough’s expected patent expiration date, which was in
2006. In its decision, the Court noted that there was a ‘‘a bona fide fair-value
payment’’ and a public interest in settling patent infringement cases, which are
costly and which chilled innovation by generating uncertainty about the validity of
the patents. This case is important because it opened the door for pay-for-delay
settlements to occur.
Two other courts came to a similar conclusion regarding settlement agreements.
In the 2005 case of In re Tamoxifen Citrate Antitrust Litigation, the Second Circuit
evaluated a settlement between AstraZeneca and Barr Laboratories over AstraZeneca’s breast cancer drug Nolvadex (tamoxifen citrate) whose patent was set
to expire in 2002 [24]. In the agreement, Barr Laboratories agreed to delay selling
its generic drug until the relevant patent expired in exchange for $21 million and
the right to sell an ‘‘authorized’’ generic drug at a 5 % cost savings for consumers.
The Second Circuit upheld the agreement because it did not extend AstraZeneca’s
market exclusivity beyond the 2002 expiration of its patent.
The Federal Circuit reached a similar conclusion in its 2008 decision in In re
Ciproflaxin [25]. In this case, Barr Laboratories challenged Bayer’s patent to the
antibiotic Cirpo (ciproflaxin). In exchange for delaying market entry of its
generic drug until expiration of Bayer’s patent, Bayer offered Barr Laboratories
payments totaling $398 million in addition to the right to sell an ‘‘authorized’’
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generic at least 6 months prior to expiration of the patent. The Federal Circuit
upheld the settlement noting that it was limited to the duration of the patent.
With pay-for-delay type settlements being upheld if they are limited to the term
of the brand-name drug’s patent, the number of such settlements has grown.
Following the Eleventh Circuit’s 2005 decision in Schering-Plough v. FTC, 3
more settlements occurred in 2005, 19 occurred in 2009, and 33 occurred in 2010
[26]. The number of Paragraph IV challenges under the Hatch-Waxman Act also
grew from 35 in 2001 to 165 in 2008, as challengers saw settlement offers as an
alternative or even backup plan to the 180-day exclusivity reward.
While these settlement agreements may delay entry of generics onto the market,
it is important to note that settlement agreements have never delayed the launch of
generic drugs onto the market past the expiration of the brand-name patents.
Moreover, most generic drugs enter the market prior to the expiration of the brandname patents only as a result of settlement agreements. Without settlement
agreements, generic drugs are successful in entering the market prior to expiration
of the brand-name patent in only 48 % of cases. However, when settlement
agreements are factored in, generic drugs are successful in 76 % of cases [27]. In
2011, in particular, 17 of the 22 first-time generic drugs launched were the result of
settlement agreements. Among these first-time generics were Zyprexa (olanzapine), which is used to treat the symptoms of psychotic conditions such as
schizophrenia and bipolar disorder, Solodyn (minocycline), which is used to treat
acne, Levaquin (levofloxacin), which is used to treat bronchitis, pneumonia,
chlamydia, gonorrhea and skin infections, and Lipitor (atorvastatin), which is
used to treat high cholesterol [28]. Settlement agreements may, therefore, be a
valuable mechanism to enable generic drugs to enter the market sooner.
Pay-for-delay settlement agreements continue to remain controversial. As the
FTC continues to bring antitrust-enforcement actions against settlements that
involve payment in exchange for delaying market entry for generic products, the
future of these agreements remains to be seen.

Multiple Orange Book Listings
Another strategy employed by pharmaceutical companies to extend the market
exclusivity of their products, at least prior to the 2003 amendments to the HatchWaxman Act, was to seek multiple 30-month stays for one pharmaceutical
product. A study by the Federal Trade Commission (FTC) showed that brandname companies sought overlapping or concurrent 30-month stays to extend their
effective market exclusivity and delay market approval of the generic drug [29].
According to the FTC, overlapping 30-month stays resulted in delaying generic
drug approval from 4 to 40 months.
Multiple 30-month stays were permissible under the Hatch-Waxman Act prior
to 2003 because the ANDA applicant was required to submit a new certification to
each new patent that was listed in the Orange Book even when the patent was
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listed in the Orange Book after the applicant filed its ANDA. If the brand-name
manufacturer challenged the new certification, FDA approval of the generic
company’s previously filed ANDA was stayed for an additional 30 months. In the
case of Paxil (paroxetine), for instance, disputes over five different patents listed
in the Orange Book resulted in 35 additional months of delay in the approval of a
generic version. Annual sales of Paxil reached over $1 billion during this time.
To exacerbate the situation even further, patents in the Orange Book may often
be improperly granted by the USPTO, raising concerns of having invalid patents
extend the market exclusivity of brand-name drug products. This is especially true
with later-issued patents, many of which cover only minor improvements or
variations to the primary patent covering the underlying active ingredient. In the
case of the antidepressant Prozac (fluoxetine), for instance, the patent directed to
the active ingredient expired in 2001 while subsequent patents expired in 2006.
Upon review of the patents, the subsequent patents were found to be invalid by the
Federal Circuit, allowing generic versions to enter the market following expiration
of the underlying active ingredient patent [30]. Had the patents not been challenged and invalidated, they would have delayed market entry of generic drugs by
5 years.
Recognizing the problems posed by allowing multiple 30-month stays, Congress enacted the Medicare Modernization Act of 2003, which limited the number
of 30-month stays for a single pharmaceutical product to one. Although companies
must continue to list patents issued after the initial 30-month period has commenced, they can no longer have more than one 30-month stay.

Continuation Application Practice
Filing multiple continuation applications is another practice commonly used to
extend the market exclusivity of a product. A continuation application is based on
the originally filed parent application and must be filed before the original parent
application becomes abandoned or patented.3 It allows the applicant to amend an
existing claim, add new claims or pursue another aspect of the invention as long as
it was fully described in the parent application. The practice of filing continuation
applications has become controversial because of its potential to stifle innovation,
award patents to inventions not contemplated at the time of filing, and delay
market entry of lower cost alternative drugs.
The use of continuation applications can be illustrated by a simple example.
Company A files a patent application directed to a broad category of drug compounds on January 1, 2005. This patent application contains disclosure to a number
of different compounds as well as to a method of manufacturing them. The patent
application, when filed, contains only claims directed to one compound.
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During the course of prosecution, however, the applicant decides to file a continuation application directed to the method of manufacturing the compound. This
continuation application is filed on May 10, 2008. The continuation application, if
allowed by the USPTO, will expire on January 1, 2025, 20 years from the date of
filing of the original application.
This continuation application practice has two main effects. First, it creates
uncertainty as to what the patented invention will ultimately be, thereby hindering
innovation. Since a continuation application must be filed before the original
parent application becomes abandoned or patented, it is not uncommon for an
application to pursue one set of claims in the parent application and then file a
continuation application directed to a completely different set of claims. Even if
the parent application is allowed, a continuation application may still be filed to
either broaden the allowed claims or to pursue an entirely new invention. In the
end, competitors monitoring the industry landscape will not know what the
applicant is trying to claim until all continuation applications have been filed and
have undergone prosecution. Such uncertainty may prevent competitors from
developing technology for fear of a possible infringement lawsuit.
Second, the continuation application practice allows applicants to monitor
technological advances in the industry and submit claims in a continuation
application that cover an invention that was not even contemplated at the time of
the originally filing. In the example provided above, for instance, assume that
Company A files the original application containing disclosure directed to a broad
category of drug compounds, but only files claims to one drug compound in
particular. Company A then continues to research and develop various drug
compounds and eventually settles on a compound that is completely distinct from
the one originally filed on. Using information and technological advances available after the January 2005 filing, Company A is then ready to file a continuation
application directed to a compound that was not identified or even contemplated at
the time of the original filing. Through this method, companies are able to obtain
rights over drugs or other inventions that were not invented until after the application was filed.
A classic example of using continuation applications in this manner involves
the inventor, Jerome H. Lemelson. Lemelson was an inventor and holder of more
than 600 patents. In the mid-1950s, he applied for patents directed to ‘‘machine
vision’’—devices that scan visual data from a camera and then store the data in a
computer. By filing a series of continuation applications, Lemelson managed to
add claims covering bar code or machine vision systems that were subsequently
commercialized by others. Since these continuation application claimed priority to
his application filed in the mid-1950s, Lemelson notified major automotive and
consumer electronics manufacturers that they were infringing his patents and
demanded royalties in exchange for a license to his patents. Although 76 claims
under Lemelson’s machine vision patents were ultimately invalidated as being
unenforceable [31], Lemelson’s use of the continuation application resulted in
licenses worth more than 1.3 billion dollars.
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The practice of filing multiple continuation applications is further exacerbated
when the original application was filed prior to 1995. For applications filed prior to
June 8, 1995, the patent term is 17 years from the date of issuance rather than
20 years from the date of filing. This means that applications claiming priority to a
parent application filed prior to that date can have a patent term that is significantly
longer than 20 years. With Lemelson’s patents, for instance, since the later-filed
continuation applications claimed benefit to applications filed in the 1950s, they
were valid for seventeen from the date they issued. As a result, some of Lemelson’s patents had an expiration date more than half a century after the original
application was filed.
Though diminishing, use of the continuation application practice in the pharmaceutical and biotechnology industry for applications filed prior to 1995 still
occurs. One example is with the ‘‘Cabilly’’ patents. The patents at issue date back
to 1983, when both Celltech and Genentech filed patent applications covering
fundamental antibody expression methods. Celltech’s effective filing date proceeded Genentech’s by 2 weeks. Celltech’s U.S. patent (‘‘Boss’’ patent) and
Genentech’s patent (‘‘Cabilly I’’ patent) both issued on March 28, 1989, meaning
that both would expire in 2006, 17 years from 1989. Prior to issuance of the
Cabilly I patent, Genentech filed a continuation application, in which Genentech
copied the claims in the Boss patent and requested the USPTO to declare an
interference between the Boss patent and Genentech’s new application. Since the
U.S. was a first-to-invent system at the time, an interference proceeding was used
to resolve priority disputes where the same subject matter is allegedly invented by
two different parties. After more than 7 years, the Board of Interferences at the
USPTO decided to award priority to Celltech, concluding that Genentech had not
met its burden of establishing a date of conception prior to Celltech’s filing date.
Genentech appealed the decision and submitted new evidence in the form of a
draft patent application which predated Celltech’s filing date. With this new evidence, the USPTO revoked the Boss patent and issued a new patent for Genentech
(‘‘Cabilly II’’) in 2001 covering the same subject matter. Since the Cabilly II patent
is based on an application that was filed prior to 1995, Cabilly II would expire
17 years from the date of issuance, or 2018. In essence, the Cabilly II patent has a
patent term of about 29 years and extends patent coverage on antibody expression
methods by 12 years from the expiration date of the original Cabilly I patent.
Another example of filing continuation applications for applications filed prior
to 1995 is with Amgen’s drug, Enbrel (etanercept). Enbrel is a fusion protein
used to treat autoimmune diseases by interfering with tumor necrosis factor by
acting as a TNF inhibitor. It was first released for commercial use in 1998. U.S.
sales of Enbrel reached approximately $3.3 billion in 2010, representing about
half of its global sales. The initial patent covering the fusion protein was set to
expire on October 23, 2012, but a newly issued patent which dates back to 1990,
extended Enbrel’s market exclusivity by an additional 16 years, until 2018. By
taking advantage of the loophole afforded in the change of patent term calculations, Enbrel is able to effectively exclude market entry of competitors for nearly
28 years, 8 years more than the patent terms allows.
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Public Health Implications
The goal of the Hatch-Waxman Act was to strike a balance between promoting
innovation of new brand-name drug products while also ensuring access to more
affordable generic drugs. It appears that while the Act has been successful in
increasing the availability of generic drugs, the question of whether it has been
successful in stimulating new drug innovation is less certain.

Availability of Generics Drugs
The Hatch-Waxman Act intended to strike a balance between promoting drug
innovation and improving access to affordable generic medicines. Instead, the
Hatch-Waxman Act tipped the scales heavily in favor of generics. Since the
enactment of the Hatch-Waxman Act in 1984, more than 10,000 generic drugs
have been approved [32]. They account for as much as 80 % of all prescriptions
today, meaning that more than 3.2 billion of the approximately 4 billion prescriptions written in the U.S. are for generic drugs [27]. This is compared to only
about 15 % of all prescribed drugs prior to enactment of the Act [33]. Moreover,
nearly 75 % of FDA-approved brand-name drugs have generic equivalents,
whereas only 35 % of patented brand-name drugs faced generic competition prior
to the Act.
Success of generic drugs is driven mainly by price. Generic drugs are priced
significantly lower that their brand-name counterparts. The average cost of a
generic drug is about $32, compared to about $111 for a brand-name prescription
drug, resulting in savings of more than 70 %. These savings enable generic drugs
to attract and retain consumers. Because of its favorable pricing, generic drugs are
also attractive to third party payers, such as insurance companies, who are looking
to control spending on prescription drugs. In view of these factors, the HatchWaxman Act has dramatically improved access to more affordable generic
medicines.
The savings from generics are impressive. The Generic Pharmaceutical Association estimates that the use of generic drugs saved the U.S. about $1.07 trillion
over the decade 2002 through 2011 and $193 billion in 2011 alone [27]. In fact,
the savings have been steadily increasing over the past decade, with the 2011
savings representing a 20 % increase over the 2010 savings of $158 billion. This
increase was the largest increase within a single year since 1998 and is attributed
to the introduction of generic versions for several blockbuster brand-name drugs
for which patents have expired, including Zyprexa (olanzapine), the antipsychotic, Lipitor (atorvastatin), the cholesterol pill, and Concerta (methylphenidate), the ADHD medication. For first-time generics that were launched in 2011,
the brand-name counter parts achieved annual sales of $22.1 billion.
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Despite its success in increasing the presence of generic drugs on the market, the
Hatch-Waxman Act has also provided obstacles that delay entry of generic drugs
entry onto the market. Challenges to generic drug entry come from a variety of
source, for instance, evergreening. Through the use of evergreening patents, a
company can file multiple secondary patents to protect its main product. Evergreening patents straddle the fine line between building a strong patent portfolio
around the main product and obtaining potentially invalid patents to insignificant
changes to the main product. When a company obtains potentially invalid patents, the
company is unrightfully benefiting from the market exclusivity provided by those
patents. The result is that manufacturers of generic drugs must wait to market their
generic drugs until all patents, including the invalid ones, expire. Patients and consumers, accordingly, must also wait to access these lower cost generic medicines.
Manufacturers of generic drugs may find reprieve in the Paragraph IV challenge
process, which can allow generic drugs to enter the market in the event that patents
covering the brand-name drug are found to either be invalid or not infringed by the
generic drug. Secondary patents are the most common subjects of Paragraph IV
challenges [34]. If a patent is invalid or not infringed by the generic drug company,
Paragraph IV challenges allow the public to benefit from market competition
rather than allow the brand-name drug manufacturer to benefit from market
exclusivity.
While the Paragraph IV challenge process provides a mechanism for generic
drugs to enter the market sooner, it is also susceptible to abuse. This abuse comes
in the form of settlement agreements, which are agreements that are entered into
between brand-name drug manufacturers and generic drug manufacturers that
delay market enter the generic drug in lieu of payment. While these settlement
agreements can be lucrative for generic drug manufacturers, they end up hurting
patients and consumers who are forced to continue paying higher drug prices.
Settlements such as these allow market-exclusivity rights to continue, and threaten
the effectiveness of the Paragraph IV process by offering generic drug manufacturers a lucrative alternative to market entry.

Innovation of New Drugs
In contrast to the incentives provided to generic drug manufacturers under the
Hatch-Waxman Act, which have had a profound impact on the development and
proliferation of generic drugs, incentives to brand-name drug manufacturers under
the Act have had a more questionable impact on promoting new drug innovation.
The amount of new drugs being developed in the U.S. drug market has been low
[35]. In fact, the FDA approved an average of about 23 new drugs and biologics
each year between 2005 and 2009, down from about 37 per year between 1995 and
1999. Moreover, less than a third of drugs being approved by the FDA are for a
new mechanism, suggesting that companies are more interested in finding new
uses for their existing drugs rather than developing entirely new drugs [36].
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One major reason for this decline in new drug innovation is the uncertainty of
patents being upheld in view of the Paragraph IV challenge process. Patents can be
effective in encouraging drug innovation only if patent holders can rely on the
promise of protection. Companies frequently consider the likelihood of their
patents being challenged and invalidated when estimating future profits or estimating the net return on investment. If companies cannot rely on their patents to
offer them market exclusivity, they may be less inclined to undertake the costly
and lengthy process of developing the drugs.
Since patents have always faced the possibility of being overturned by a court
during litigation, they have always involved some degree of uncertainty. The
Paragraph IV process, however, has increased the likelihood that patents will be
challenged because it has provided generic drug manufacturers with an incentive
to do so. Even the opportunity to enter into a settlement agreement can be viewed
as an incentive to encourage generic drug manufacturers to undertake a Paragraph
IV challenge. Because of the availability of the Paragraph IV challenge, brandname drug manufacturers are facing challenges from generic drug manufacturers
much sooner in the lifespan of their patents. The uncertainty created by the Paragraph IV challenge, and the prospect of having patents invalidated, has played a
role in discouraging innovation of new drugs.

Summary
The Hatch-Waxman Act presents a number of challenges that affect future
development of both brand-name and generic drugs. The Hatch-Waxman Act has
been a way to more quickly and more efficiently get generic products onto the
market while also providing brand-name drugs with a certain amount of exclusivity on the market without the threat of generic competition. However, the
Hatch-Waxman Act has also provided a way to challenge the patents protecting
the brand-name products. For generic drug manufacturers, this means that their
generic products could enter the market sooner. For brand-name drug manufacturers, on the other hand, this means that the exclusivity period that they were
relying on to generate revenue may be drastically reduced.
To preserve their presence on the market, brand-name manufacturers have
turned to mechanisms such as evergreening, developing authorized generics, and
entering into pay-for-delay settlement agreements. This has a twofold effect. First,
it delays market entry of generic drugs. Thus, while there has been an overall
increase in the number of generic drugs available, there have also been delays in
generic drugs reaching the market, meaning that consumers are forced to pay
higher drug prices for longer periods of time. Second, fewer truly novel drugs are
being developed because brand-name manufacturers fear losing their promised
market exclusivity through challenges from generic manufacturers. Brand-name
manufacturers are instead pursuing mechanisms that preserve the life of existing
drugs instead of developing new medicines to treat new diseases.

Summary
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To ensure that innovative medicines continue to be developed to address the
public’s needs, sufficient incentives must exist for companies to continue developing novel drugs to treat more conditions. These incentives would allow brandname companies to focus on developing new drugs instead of creating hurdles to
delay market entry of generic products.
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Chapter 8

Patent Battles Part II: The Biosimilars Act
and Biologics

In addition to small-molecule drugs, there are also biologics. In contrast to smallmolecule drugs, biologics are much larger and more complex products. Because of
their structural and physical properties, biologics face different challenges than
their small-molecule counterparts. The challenges not only impact how biologics
are manufactured but also when and how they ultimately reach the public.
Until recently, there was no pathway for a generic biologic, or biosimilar, to
reach the market like the Hatch-Waxman Act. This meant that manufacturers of
biosimilars had to go through the same lengthy and costly FDA process as innovators to develop and commercialize their product. This also meant that biosimilars were delayed from entering the market, potentially jeopardizing the public’s
access to more affordable treatments.
After years of negotiation, the Biologics Price Competition and Innovation Act
(the ‘‘Biosimilars Act’’ or ‘‘Act’’) was signed into law on March 23, 2010 by
President Obama as Title VII of the Patent Protection and Affordable Care Act [1].
The Biosimilars Act established a truncated pathway by which the FDA could
approve generic versions of previously licensed biological products [2]. Like the
Hatch-Waxman Act, the Biosimilars Act is intended to strike a balance between
making biosimilars available to patients and providing incentives for further
innovation. This chapter will discuss key provisions of the Biosimilars Act and
will explore the likely impact of the Act on the public’s health with regard to
patient access to lower cost biologic drugs and on the development of novel
biologic products.

Overview of Biologics
The Biosimilars Act focuses on providing an expedited approval pathway for biologic products, or biologics. In contrast to drugs, which are small-molecule compounds produced by chemical means, biologics are large and complex molecules
that are produced by living biological systems. Biologics are defined by the Public
Health Service Act (PHSA) as ‘‘a virus, therapeutic serum, toxin, antitoxin, vaccine,
J. T. Brougher, Intellectual Property and Health Technologies,
DOI: 10.1007/978-1-4614-8202-4_8,  Springer Science+Business Media New York 2014
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blood, blood component or derivative, allergenic product, protein (except any
chemically synthesized polypeptide), or analogous product, or arsphenamine or
derivative of arsphenamine (or any other trivalent organic arsenic compound),
applicable to the prevention, treatment, or cure of a disease or condition of human
beings.’’1 Biologics were originally products produced mainly from purified extracts
of animal blood and tissue [3]. However, due to scientific advancements, especially
in the area of recombinant DNA technology, biologics are now being increasingly
produced from modified cell lines genetically reprogrammed to mass produce a
particular biological product. The definition of biologics, accordingly, has been
broadened to include products such as immunoglobulins, monoclonal antibodies,
antisense polynucleotides, stem cells, and molecules for gene therapy [4].
With treatments for debilitating diseases including autoimmune diseases,
metabolic disorders, degenerative diseases, blood disorders, and cancer, biologics
are becoming increasingly popular and may soon overtake drugs in the pharmaceutical marketplace. Of the top 15 pharmaceuticals on the market in 2009, for
instance, about one-third were biologics [6]. The top selling biologics in 2009
included Enbrel (etanercept) ($3.3B), Epogen (epoetin alfa) ($3.2B), Remicade (infliximab) ($3.2B), Avastin (bevacizumab) ($3.0B), and Neulasta
(pegfilgrastim) ($3.0B), for treatment of arthritis, anemia, rheumatoid arthritis,
colorectal cancer, and neutropenia, respectively. In 2008, biologics accounted for
about 30 % of sales from the top 100 pharmaceutical products, and by 2014, sales
of biologics are expected to account for half of all pharmaceutical sales [7].
Moreover, biologics are being approved by the FDA at higher rates than are drugs,
suggesting that biologics may soon overtake drugs in the marketplace.
Although increasing in popularity, biologics are also very expensive. For
patients, the purchase price of any given biologic treatment can be up to several
thousand dollars per year. The annual cost for the cancer treatment drug Avastin,
for instance, is approximately $60,000 [8], Cerezyme (imiglucerase) to treat
Gaucher Disease is over $300,000, Enbrel (etanercept) to treat rheumatoid
arthritis is $26,000, Herceptin (trastuzumab) to treat breast cancer averaged
$37,000, and Humira (adalimumab) to treat Crohn’s disease was more than
$51,000 [9]. The Centers of Medicare and Medicaid Services reportedly spend
approximately $2 billion each year on the anemia treatment Epogen [10]. On
average, the cost of a biologic is over $16,000 per patient per year.

Regulation of Biologics in the United States
Regulation of biologics in the U.S. is governed by the Public Health Service Act,
namely Section 351. Under PHSA Section 351, a biologic must first be approved
by the FDA before it can be commercialized and released onto the market. To be

1

PHSA § 351 (i), 42 U.S.C. § 262(i) (2006).
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approved, the applicant for the biologic must submit a biologics license application
(BLA) showing that the biologic is sufficiently safe, effective, and pure. Satisfying
the FDA’s rigorous standards of safety, efficacy, and purity means that the biologic
must undergo extensive and lengthy testing.
The FDA’s rigorous standards may cause problems for manufacturers of biologics. With biologics, there are often increased safety concerns, such as
immunogenicity, which may increase the time and cost needed for obtaining FDA
approval [11–13]. Immunogenicity refers to the potential for a substance to cause
the body to produce antibodies and launch an immune response against a particular
antigen [14]. Due to the changes that may occur in the conformation of a protein,
the propensity to become immunogenic is a special concern for biologics that is
generally not a concern for drugs [15].

The immunogenicity of a biologic is best seen in the case of Epogen and

Eprex , a biologic used to treat anemia in the United States and Europe, respectively [16]. Both biologics had identical amino acid sequences and were produced
by cells utilizing the same recombinant DNA technology.2 However, there were
slight differences in the way each biologic was formulated and distributed. These

slight differences caused patients taking Eprex to develop antibodies at much

higher rates than patients taking Epogen , resulting in some patients not only
becoming unresponsive to either treatment, but also suffering worsened anemia.
To mitigate the potentially harmful problems associated with immunogenicity,
the FDA requires biologics to undergo additional clinical studies prior to approval to
ensure safety and efficacy of the biologic. Accordingly, the FDA approval process
for biologics is often longer and more expensive than that for small molecule drugs.
These requirements carry a great financial burden on manufacturers of biologics,
with the cost of developing biologics estimated at around $1.24–$1.32 billion on
average, compared to about $800 million for small molecule drugs [18].
The rigorous FDA requirements may prove equally burdensome for manufactures of biosimilars. Since biologics are larger and more complex than small
molecule drugs, they are also generally more difficult to replicate [19]. Biologic
products are comprised mainly of proteins,3 which are, in turn, comprised of
multiple amino acids [21]. Regardless of the size of the biologic, the precise
configuration of the proteins is crucial to its biological function. Even a slight
change in amino acid sequence can have dramatic effects on its function. For
example, the deletion of a single amino acid from the 574 amino acid protein
hemoglobin has been shown to cause sickle cell anemia [22]. As a result, the
process of making biosimilars cannot be as precisely controlled as the chemical
2

Each product was manufactured by divisions of the same pharmaceutical company, but

changes were made to Eprex at the request of European regulatory agencies. [17]
3
Increasingly popular therapeutic biological products even more complex than single proteins
are monoclonal antibodies. Antibodies, which consist of multiple chains of individual proteins,
are made by cells of the immune system and are designed to recognize and tightly bind to a
specific target. Recombinant monoclonal antibodies are biological products made by the fusion of
a beta cell of the immune system to an immortal cell such as a tumor cell [20].
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synthesis of small molecules [23]. Even minor differences in the manufacturing
process of biologics can lead to variations that may significantly alter the molecule’s properties and may result in a product that is ineffective or even unsafe.
Accordingly, the FDA approval process for biosimilars is often longer, more
complicated, and more expensive than that for generic drugs [7]. In fact, the
Federal Trade Commission (FTC) estimates that biosimilars take between 8 and
10 years to develop and cost between $100 million and $200 million, compared to
about 3 and 5 years and $1 million and $5 million for small-molecule generics
drugs [24].

Biologics Price Competition and Innovation Act (The
‘‘Biosimilars Act’’)
To expedite regulatory approval of biosimilars, President Obama signed the Biosimilars Act into law on March 23, 2010. The Biosimilars Act is loosely designed to
parallel the Hatch-Waxman Act, discussed in the previous chapter [25]. As mentioned previously, the Hatch-Waxman Act established a process through which
manufacturers of generic drugs could seek expedited approval of their generic drugs
by filing an abbreviated new drug application (‘‘ANDA’’) [26]. The ANDA provisions of the Hatch-Waxman Act apply only to small molecules drugs approved under
Section 505 of the Food Drug and Cosmetic Act (‘‘FDCA’’), 4 and do not apply to
new biologics, which are licensed under Section 351 of the PHSA.5
The Biosimilars Act sets forth several requirements for generic biologics.
Exactly what these requirements entail remains to be seen when the first biosimilar
makes its way through the approval pathway.

Biosimilar Versus Interchangeable
The Biosimilars Act establishes two categories of generic biologics–biosimilars
and interchangeable biologic products. Only interchangeable biologic products
require clinical trials to be considered substitutable for the brand-name product or
innovator drug.
According to the Biosimilars Act, a generic biologic product is ‘‘biosimilar’’ to
the brand-name drug if the two are ‘‘highly similar,’’ notwithstanding minor differences in clinically inactive components, and have no clinically meaningful

4
5

FDCA § 505(a), (j).
Public Health Service Act § 351, 42 U.S.C.A. § 262 (West 2010).
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differences with respect to safety and efficacy.6,7 A generic biologic product is
‘‘interchangeable,’’ on the other hand, if that biological product is biosimilar to the
brand-name product, expected to provide the same clinical result in a given
patient,8 and can be switched for the brand-name drug without diminished safety/
efficacy.9 Unlike a showing of biosimilarity, a showing of interchangeability
allows the generic biologic to be substituted for the brand-name biologic without
consulting the prescribing healthcare provider.
Since biosimilar applicant must show that its product matches the brand-name
product in safety and efficacy, demonstrating biosimilarity is more rigorous and
costly than the bioequivalence standard required under the Hatch-Waxman Act.10
To demonstrate biosimilarity, the applicant must use studies similar to those
required for an original Biologics License Application (‘‘BLA’’).11 Such studies
include: (1) analytical studies showing that the follow-on product is highly similar
to the reference product notwithstanding minor differences in clinically inactive
components; (2) animal studies assessing toxicity; and (3) one or more clinical
studies sufficient to assess immunogenicity and pharmacokinetics or pharmacodynamics and to demonstrate safety and efficacy for each proposed indication.12
Although the FDA is given the discretion to waive any of these studies if it deems
them unnecessary,13 it is unlikely that the FDA will use its discretionary power in
view of the complex and unpredictable properties of biologics. In addition to the
studies above, the company must show that the generic biologic has the same
mechanism of action, same condition of use, same route of administration,
strength, and dosage form as the innovator biologic.14 Moreover, the company
must show that the manufacturing facility used to produce the generic biologic
makes a ‘‘safe, pure, and potent’’ product.15

6

Public Health Service Act § 351(k)(2)(A)(i)(I), 42 U.S.C.A. § 262(k)(2)(A)(i)(I) (West 2010).
Section 7002(b) of the Act amends PHSA § 351 (i) to define ‘‘biosimilar’’ to mean ‘‘(A) that
the biological product is highly similar to the reference product notwithstanding minor
differences in clinically inactive components; and (B) there are no clinically meaningful
differences between the biological product and the reference product in terms of the safety,
purity, and potency of the product.’’ Biologics Price Competition and Innovation Act of 2009,
Pub. L. No. 111-148, § 7002(b), 124 Stat. 119, 814-15 (2010).
8
§ 351(k)(4)(A).
9
§ 351(k)(4)(B).
10
Two products are considered to be bioequivalent when they are equally bioavailable; that is,
the rates and extent of absorption of the drugs are not significantly different. Federal Food Drug
and Cosmetic Act § 505(j)(8)(B), 21 U.S.C. § 355(j)(8)(B) (2006).
11
PHSA § 351(k)(2)(A)(i).
12
§ 351(k)(2)(A)(i)(I).
13
§ 351(k)(2)(A)(ii).
14
§ 351(k)(2)(A)(i)(II)-(IV).
15
§ 351(k)(2)(A)(i)(V).
7
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Brand-Name Exclusivities
To allow biologic manufacturers time to recoup the substantial costs incurred in
developing and obtaining approval for a brand-name biologic, the Biosimilars Act
provides certain exclusivity periods to the brand-name products similar to the
exclusivity periods provided under the Hatch-Waxman Act. The Biosimilars Act,
for instance, provides the brand-name biologic with 12 years of market exclusivity
for new ‘‘biologic structures.’’ If the same sponsor or manufacturer of the brandname product files a biosimilar application, the changed biological structure must
result in (1) a change in indications, route of administration, dosing schedule,
dosing form, delivery system, delivery device, or strength or (2) change in safety,
purity or potency for a new 12-year exclusivity period to be awarded. This 12-year
exclusivity period is significantly more that the 5 years provided under the HatchWaxman Act, and means that the FDA is prevented from approving a biosimilar
until at least 12 years after the date on which the reference product is first
licensed.16 The exclusivity period serves as a form of insurance that assures
developers of brand-name biologic products, at a minimum, 12 years of exclusivity on the market without facing competition from generic products.
Similar to the Hatch-Waxman Act, the Biosimilars Act further provides for an
extension of the market exclusivity period by an additional 6-month period for
having the biologic tested and approved for pediatric use. As a result, the Biosimilars Act can provide up to 12.5 years in market exclusivity.

Generic Exclusivities
The Biosimilars Act further establishes market exclusivity periods for the first
biological product approved as interchangeable with the brand-name product. This
exclusivity period may range from 12 to 42 months. Under the Biosimilar Act, the
first biosimilar applicant to earn interchangeable status will be granted one year of
market exclusivity from the date of its first commercial marketing.17 This is more
than double the 180-day generic exclusivity provided by the Hatch-Waxman Act.
However, this one year period of exclusivity may be extended in the event of
litigation against the first licensee. Where there is a final court decision or dismissal on all patents-in-suit against the first approved biosimilar, for example, the
first biosimilar may receive 18 months of market exclusivity.18 In situations where
the patent infringement action is ongoing, the first biosimilar may receive as much
as 42 months of exclusivity before a subsequent biosimilar may be approved.19
16
17
18
19
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If no patent infringement suit was brought against the first applicant, then the first
biosimilar may receive 18 months of exclusivity.20

Patent Dispute Resolution
The Biosimilars Act further provides a dispute resolution scheme to resolve disputes arising out of applications for approval of a biosimilar or interchangeable
product. According to the Act, the applicant of the biosimilar is required to provide
legal representatives of the brand-name product a copy of the application as well
as additional information regarding the process used to manufacture the biological
product within 20 days after acceptance of an application for a generic biologic by
the FDA. The representatives of the brand-name product then have 60 days to (1)
provide the generic applicant with a list of all patents for which the brand-name
product sponsor believes a claim of patent infringement could reasonably be
asserted against the generic applicant and (2) identify which of these patents it
would be prepared to license to the generic applicant. The generic applicant then
has another 60 days to provide its own ‘‘counter-list’’ of patents it believes a claim
of patent infringement could reasonably be asserted against. For each patent on
both the brand-name product sponsor’s list and the generic applicant’s list, the
generic applicant is required to provide either a ‘‘detailed statement that describes,
on a claim-by-claim basis, the factual and legal basis of the opinion of the [generic] applicant that such patent is invalid, unenforceable, or will not be infringed
by the commercial marketing of the biological product’’ or a ‘‘statement that is
does not intend to begin commercial marketing before the date of patent expiry.’’
Within 60 days of receiving the generic applicant’s list, the brand-name product
sponsor is required to provide a ‘‘counter-detailed statement’’ explaining, for each
patent addressed, ‘‘the factual and legal basis of the opinion of the reference
product sponsor that such patent will be infringed by the commercial marketing of
the biological product’’ as well as a response to the generic applicant’s statements
of invalidity and unenforceability. Upon completion of the above exchanges, the
Biosimilars Act requires both parties to enter prelitigation negotiations to decide,
within 15 days, which patents, if any, will be the subject of an infringement action.

Public Health Implications
While the Biosimilars Act is intended to strike a balance between promoting
innovation and increasing access to affordable generic biologic products, similar to
the Hatch-Waxman Act, the Biosimilars Act raises several complex public health

20
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implications including access to affordable biologic medicines and ensuring continued biologic innovation [27].

Access to Biosimilars
The Biosimilars Act strives to promote the development of cheaper biologic
products, yet the Act may fail to provide the necessary incentives for encouraging
such development. This is due, in part, to the high standards for achieving ‘‘biosimilarity’’ and ‘‘interchangeability,’’ the uncertain generic exclusivity timelines
that undermine generic market exclusivity, and the potential loop holes that permit
agreements between brand-name and generic biologic manufacturers to extend
their market exclusivity periods. By discouraging development of biosimilars, the
Biosimilars Act may leave consumers with fewer generic options.

Achieving ‘‘Biosimilarity’’ or ‘‘Interchangeability’’ Status
One hurdle presented by the Biosimilars Act is the uncertainty, difficulty, expense,
and risk involved in developing a biosimilar. Without clear guidelines on how to
develop biosimilars, manufacturers will have little assurance that their product will
be granted licensure under the new law.
As mentioned above, generic biologics may need to qualify as either ‘‘biosimilar’’ or as ‘‘interchangeable’’ to qualify for approval under the Act. Since no
company has yet gone through the new approval process for a generic biologic, no
one exactly knows what is required to satisfy the various standards outlined above.
For instance, it is unclear exactly what qualifies as ‘‘highly similar’’ or how much
safety and efficacy data is required for the various studies.
The follow-on growth hormone, Omnitrope (somatropin), for instance,
received FDA approval in 2006 only as a biosimilar but not as a substitutable, or
interchangeable, product for Pfizer’s brand-name product, Genotropin (somatropin). In support of its application, Sandoz submitted extensive clinical data to
demonstrate the biologic’s pharmacokinetic, pharmacodynamic, physiochemical,
and bioavailability similarity to Genotropin, in addition to new pharmacology,
toxicology, and safety data specific to Omnitrope. Although the supporting data
was not as extensive as required for a new drug, it still represented a significant
investment of time and resources by Sandoz.
To complicate the situation further, many biologics are more complex than the
protein in Omnitrope, which consists of only 191 amino acids. Greater structural
complexity creates even greater uncertainty about whether a generic biologic will
reach the required ‘‘biosimilar’’ or ‘‘interchangeable’’ standard under the law.
Without clear guidelines for attaining biosimilarity and interchangeablity,
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manufacturers of biosimilars could find themselves spending time and resources
on studies that may prove inadequate for FDA approval.
Concerns about developing biosimilars are further compounded by concerns
about immunogenicity. Even the slightest of changes in one amino acid or in the
formulation of the biologic can affect the safety of the drug. Problems surrounding
the safety of the biologic, however, may not be fully understood until post market
surveillance when more patients are exposed to the drug. If even a few patients are
harmed by a biosimilar after it has reached the market, that biosimilar may be
pulled off the market and the company manufacturing it may not only fail to
recover the expenses of developing the drug, but may also be faced with potential
liability. The difficulty and risk in developing biosimilars may therefore discourage manufacturers from undertaking biosimilar development.

Uncertain Exclusivity Timelines
Another hurdle presented by the Biosimilar Act is the unclear exclusivity timelines
awarded to first interchangeable biosimilars. Without understanding what market
exclusivity is available to the first interchangeable biosimilar, manufacturers may
not be properly incentivized to invest time and resources into interchangeable
biosimilar development.
Under the Hatch-Waxman Act, the first approved generic drug applicant is
awarded a 180-day period of market exclusivity. Once that 180-day period is over,
subsequent generic drugs can enter the market. Under the Biosimilars Act, however, there is no set period of time that the first interchangeable biosimilar is
awarded. The Act, as currently written, contains four provisions pertaining to
timelines that effectively bar the FDA from approving subsequent interchangeable
biosimilars. As such, the period of time awarded to the first interchangeable
biosimilar may depend on a number of factors and can range anywhere between 12
and 42 months.
In some instances, for example, the first interchangeable biosimilar may be
entitled to an exclusivity period of 12 months, nearly double that which is provided under Hatch-Waxman Act.21 However, where there is a final court decision
or dismissal on all patents-in-suit against the first approved interchangeable biosimilar, the first biosimilar may receive 18 months of market exclusivity.22 In this
situation, approval of subsequent interchangeable biosimilars may be delayed by
18 months rather than only 12 months. In situations where the suit is ongoing,
moreover, approval of subsequent interchangeable biosimilars may be delayed by
as much as 42 months, or 3.5 years. In other words, if an infringement suit ensues
between the first approved interchangeable biosimilar and the brand-name
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biologic, the brand-name biologic may maintain market exclusivity throughout the
duration of the infringement suit, and only upon a final court decision or dismissal
can the first approved interchangeable biosimilar be rewarded with 18 months of
exclusivity. If the brand-name biologic can prolong the duration of the infringement suit to at least 42 months, subsequent interchangeable biosimilars must wait
42 months after approval of the first interchangeable biosimilar product before
entering the market.23 In the event that the first biosimilar is not sued for
infringement, subsequent biosimilars must again wait until 18 months after
approval of the first biosimilar.24
With the uncertain exclusivity timelines provided by the Act, manufacturers
may not undertake the increased costs and risks inherent in developing interchangeable biosimilars if there is a chance that they may not receive the exclusivity that they are promised for undertaking such risks. Removing ambiguity
surrounding exclusivity timelines for first approved interchangeable biosimilars
may be necessary to better incentivize manufacturers to pursue development of
interchangeable biosimilars.

Loop Holes for Brand-Name Biologics
A third obstacle presented by the Biosimilar Act is the possibility of authorized
settlement agreements. As seen with the Hatch Waxman Act, settlement agreements have the possibility of delaying generic market entry. By allowing such
settlement agreements to take place, the new law may fail to increase accessibility
to more affordable generic products.
Authorized settlement agreements may occur in situations where the first biosimilar manufacturer is not sued for infringement [28]. These agreements are
arrangements between brand-name and generic biologic manufacturers to forgo
patent infringement litigation in favor of sharing the statutory exclusivity awarded
to the first generic biologic applicant. They effectively help the brand-name
product obtain an additional period of market exclusivity, which ultimately delays
biosimilar competition by up to 18 months.
Settlement agreements are permissible under the Biosimilar Act because litigation of the innovator’s patents is not a prerequisite of obtaining exclusivity as it
is with the Hatch-Waxman Act. Paragraph (4)(A) of the Biosimilars Act, for
instance, requires the brand-name and generic biologic manufacturers to engage in
good faith negotiations to agree on which, if any, patents covering the innovator
biologic are to be litigated.25 If the brand-name and generic biologic manufacturers agree under Paragraph (4)(A) that none of the patents covering the brand-
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name biologic product will be litigated, then the brand-name manufacturer could
instead choose to enter into a licensing agreement with the generic manufacturer
and delay generic competition by up to 18 months.
The Biosimilars Act, therefore, not only allows the brand-name and generic
biologic manufacturers to avoid patent litigation, but the Act could also delay
subsequent market entry of generic biologics beyond the exclusivity provided for
in the Act.

Promoting Innovation
A further public health concern presented by the Biosimilars Act is that the Act
may fail to provide the necessary incentives, namely financial incentives, to promote continued innovation of novel biologic products. Reduced innovation among
brand-name companies to develop and commercialize biologics will result in
fewer brand-name biologics on the market and, consequently, fewer available
treatment options.
There are concerns, for instance, that the market exclusivity period provided
under the Biosimilars Act may be inadequate to ensure a proper financial return to
justify the risk and expense associated with developing a biologic. Specifically, the
12 years of exclusivity currently awarded under the Biosimilars Act may be
inadequate to promote continued biotechnology innovation. Under the HatchWaxman Act, the average market exclusivity periods that brand manufacturers
receive is about 11.5 years [29]. However, even with almost 12 years of effective
exclusivity, brand manufacturers continued to focus their resources on incremental
innovation and competition for a share of the generic market. The result, as we
have seen, is a decrease in new pharmaceuticals being developed and commercialized. If 11.5 years is inadequate to produce the level of pharmaceutical innovation needed to produce a significant number of NCEs and truly innovative small
molecule based therapies, then 12 years may be inadequate for biologics.
The Biosimilars Act further gives rise to concerns about whether biotech
companies will continue to attract the investment needed for further innovation.
This concern is due, in part, to the nature of the biologics industry. In contrast to
the small molecule drug market in which drug discovery is dominated by large
multinationals, the vast majority of innovative biologics are discovered by either
small- or medium-sized companies [30]. Innovation for these companies is a high
risk venture, and invariably relies on the ability of such companies to attract
financing throughout the biologic product development cycle. That is one reason
why of the approximate 1,400 biotech companies that exist in the U.S. today only
about 20 are profitable. Further complicating the ability to attract financing is that
long product development cycles provide for a delayed return on investment.
Given such uncertainty, ongoing innovation requires measures that will increase
certainty rather than undermine it.
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Further concerns have been presented by the Obama administration’s proposal
to decrease the market exclusivity from 12 to 7 years. This 5 year reduction in
market exclusivity as proposed by the Obama administration may act to stifle
innovation by reducing the time frame over which a biologic can recoup investment cost. Decreasing this time frame directly translates to increased costs and
decreased profits for the company developing the biologic. For example, the same
investment in developing a biologic spread out over 12 years or more will result in
a lower price than the same investment spread out over 7 years. For a company to
recover its expenses in a shortened time frame, the company will have to charge
higher prices, which will ultimately hinder access. Moreover, if exclusivity for
biosimilars is reduced to only 7 years, manufacturers of brand-name biologics may
simply not have enough time to navigate the regulatory process.
Due to the challenges of developing biosimilars, the Biosimilars Act may
encourage manufacturers to develop ‘‘biobetters’’ instead of lower cost generic
biologics. Biobetters are improved versions of existing biologic drugs. A biobetter
can improve upon the original in a number of ways including, for instance,
reducing the side-effect profile of the drug. Since biobetters are regulated as
innovative drugs, they generally require approval via the existing Biologics
Licensing Application (BLA) route, which is clearly defined, better understood,
and provides a proven pathway to approval. Unlike the Biosimilars Act, the BLA
route also awards 12 years of exclusivity for structural changes to existing biologics that result in enhanced safety, purity, or potency.26
Because of the reduced risk associated with developing biobetters, companies are
focusing their attention on them. Pfizer’s acquisition of Wyeth for $68 billion in
2009 was, in part, due to its desire to compete in the biobetters market. Biobetters
have also proven themselves to be very profitable. Amgen’s biobetter Neulasta
(pegfilgrastim), used for the treatment of neutropenia, for instance, generated more
than $3 billion in 2012 annual sales compared to about $1 billion for the original
product Neupogen (filgrastim). Biobetter development under the BLA route may
thus be a preferred choice for companies when faced with the choice between little to
no marketing exclusivity and the possibility of 12 years of market exclusivity.

Summary
The Biosimilars Act presents a number of challenges that may slow biosimilar
development. In particular, the Act may create insufficient incentives for companies to pursue development of generic biologics, leaving consumers with fewer
generic alternatives. While it is important to create incentives to pursue generic
development of biologics, it cannot be done so at the expense of the development
of brand-name biologics. For the public to benefit the most, a balance must exist
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between promoting innovation and improving access to affordable medicines. To
ensure a steady stream of innovative medicines to address the clinically unmet
needs of society, sufficient incentives must exist for biotechnology companies to
continue to conduct high risk novel innovative research and development.
Accordingly, the Biosimilars Act must strike the right balance between promoting
innovation and increasing access to affordable biologic medicines.
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Chapter 9

International Patent Law, Trade Law,
and Access to Drugs

The previous chapters have focused mainly on how the battle between innovation
and access has played out in the U.S. This chapter will expand beyond the U.S. and
look at how that battle has been shaped in the international arena. In particular, this
chapter will examine how the development of brand-name and generic products
has been influenced by trade agreements, particularly the Agreement on Trade
Related Aspects of Intellectual Property Rights, or TRIPS. Initially introduced to
strengthen intellectual property rights in foreign countries, especially developing
ones, the TRIPS Agreement may be seen as a mechanism for circumventing
intellectual property rights in favor of granting more access to lower cost drugs.

International Institutions Governing International Patent
Law
Patent law is territorial by nature, and as a result, a patent holder’s rights to his
invention are only protected in those countries that grant him a patent. As globalization and technological advances continue to lower the barriers between economic markets, however, companies are faced with the challenge of protecting and
managing patent rights worldwide. Those rights are governed by two main organizations: the World International Patent Organization (WIPO) and the World
Trade Organization (WTO). This section will provide a basic overview of these
organizations and their role in promoting intellectual property rights across
nations.

World Intellectual Property Organization
The World Intellectual Property Organization (WIPO) is a specialized agency
under the United Nations (UN). WIPO was established in 1969 to ‘‘promote the
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protection of intellectual property throughout the world.’’ Article 1 of the
Agreement between the United Nations and the World Intellectual Property
Organization states that WIPO is responsible ‘‘for promoting creative intellectual
activity and for facilitating the transfer of technology related to industrial property
to the developing countries in order to accelerate economic, social and cultural
development, subject to the competence and responsibilities of the United Nations
and its organs, particularly the United Nations Conference on Trade and Development, the United Nations Development Programme and the United Nations
Industrial Development Organization, as well as of the United Nations Educational, Scientific and Cultural Organization and of other agencies within the United
Nations system.’’
WIPO currently has 185 members and administers 24 treaties, one of which is
the Patent Cooperation Treaty (PCT). The PCT provides a unified procedure for
filing patent applications in each of the contracting states to the PCT. As of
January 2013, there were 146 contracting states to the PCT. The PCT allows an
inventor to submit one patent application which can be used to apply for patent
protection in all the contracting states. This application, known as an international
application or a PCT application, is used to establish a filing date in all contracting
states. Since there is no such thing as a general international patent, the PCT
application must be followed up by entering into specific countries before the
application can be prosecuted and, ultimately, issued according to the laws of
those specific countries. Selecting which countries to enter into occurs approximately thirty months from the filing date of the international application or from
the earliest priority date of the application if a priority right is claimed. The PCT
application, therefore, is a place-holder that allows an applicant to file one general
international application before deciding which specific countries to pursue a
patent in.

World Trade Organization
The World Trade Organization (WTO) is an organization that oversees and regulates trade between participating countries. The organization commenced on
January 1, 1995 as a replacement for the General Agreement on Tariffs and Trade
(GATT), which dated back to 1948. There are currently 157 member nations in the
WTO. The WTO has two primary functions. First, it oversees the development and
administration of its agreements, and second, it enforces adherence to the agreements by providing a forum for negotiating and settling disputes. The WTO has
about 60 different agreements on various aspects of trade, which serve as legal
contracts between member countries. All new member countries must sign and
ratify all WTO agreements upon joining the organization.

Agreement on Trade-Related Aspects
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Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPS Agreement)
One of the agreements that countries must ratify upon joining the WTO is the
Agreement on Trade Related Aspects of Intellectual Property Rights, or TRIPS.
The TRIPS Agreement was negotiated in 1994 and establishes minimum standards
for protecting and enforcing intellectual property rights for all WTO member
countries. The TRIPS Agreement is thus a mechanism to harmonize intellectual
property laws across different countries.
Prior to the TRIPS Agreement, patent laws varied across countries. In over 40
countries, for instance, patent protection for pharmaceutical drugs was not permitted. India, for example, permitted patents only for processes but not for
products. This meant that pharmaceutical companies would be able to obtain a
patent for the method of manufacturing their drug but not for the drug composition
itself. In addition, in most developed countries, patents were valid for 15–17 years
from the date of filing, compared to only 5–7 years in some developing countries.
This shortened life span significantly reduced the ability of intellectual property
owners to benefit from reduced generic competition.
To protect the rights of intellectual property owners, the TRIPS Agreement
sought to harmonize patent laws and, in doing so, established minimum standards
of intellectual property protection across all member countries. Among the basic
standards set by TRIPS is that patents must be available for inventions that are
‘‘new’’, involve ‘‘an inventive step’’ and are ‘‘capable of industrial application’’. 1
Furthermore, patents must exist for 20 years and must confer the exclusive right to
prevent others from making, using or selling the claimed invention. In addition, the
TRIPS Agreement prohibits member nations from discriminating by field of
technology or place of innovation. In view of the TRIPS Agreement, therefore, all
member nations are required to provide patent protection for pharmaceutical drug
products for 20 years.
While the TRIPS Agreement provides the basic foundation for patentability, it
also allows its member countries to exclude certain inventions from being patentable. In particular, members are allowed to exclude inventions in order to
protect ‘‘order public or morality, including to protect human, animal or plant life
or health or to avoid serious prejudice to the environment.’’2 In addition, members
may also exclude ‘‘diagnostic, therapeutic and surgical methods for the treatment
of humans or animals’’ from patent eligibility.3
For countries to be a member of the WTO, they must adopt and implement the
obligations set forth under TRIPS. Developing countries, however, were allotted
additional time to make necessary changes to their laws. While developed countries
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were required to implement TRIPS in 1995, developing countries, such as India,
were given until 2005 to implement the necessary infrastructure to carry out the
goals of TRIPS. Furthermore, least developed countries, such as Congo, Haiti,
Rwanda, and Uganda, were given until July 1, 2013 (extended to July 1, 2021) to
implement TRIPS, and until January 1, 2016 (maybe extended further) to implement
patent protection for pharmaceutical patents. This additional time period was critical
for developing and least developed countries because it allowed them more time to
establish an infrastructure that was new to them and that would give them the ability
to promote and enforce patent rights. It also allowed some countries, including
Brazil and India, to strategically develop and implement a patent system that both
satisfied the TRIPS requirements and also benefited its own public’s welfare.

Exception to TRIPS: Compulsory Licensing
While establishing minimum standards of intellectual property protection in all
member states, the TRIPS Agreement also recognizes the countervailing need for
countries to protect public health. In Article 8 Section 1, the TRIPS Agreement
states that ‘‘Members may…. adopt measures necessary to protect public health
and nutrition, and to promote the public interest in sectors of vital importance to
their socioeconomic and technological development, provided that such measures
are consistent with the provisions of this Agreement.’’
There are several provisions under TRIPS that allow governments to provide for
exceptions, exclusions, and limitations to intellectual property rights. In Article 31,
for instance, TRIPS allows governments to order domestic manufacturers to make a
patented product without permission from the patent holder. This practice is known
as compulsory licensing. Article 31 permits countries to engage in compulsory
licensing if there is a ‘‘case of a national emergency or other circumstances of
extreme urgency,’’ or in cases of ‘‘public noncommercial use.’’ Under these circumstances, the country is not required to negotiate with the patent holder of the
drug. Article 31 further requires that production of the patented product must be
‘‘predominantly for supply of domestic market.’’ Member countries are thus permitted under the TRIPS Agreement to manufacture patented products, such as
essential medicines, for their domestic market without prior approval from the
patent holder. Countries that are unable to manufacture patented products for their
domestic market however, would not able to satisfy the requirements of Article 31.

Doha Declaration
Concerned that many developing countries would not be able to satisfy the
compulsory licensing requirements under TRIPS, developing countries initiated a
round of talks in 2001 to discuss a possible solution for those countries unable to
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manufacture a product ‘‘predominantly for supply of domestic market.’’ The talks
resulted in the Doha Declaration, which is a WTO statement that clarifies the scope
of the TRIPS Agreement.
Overall, the Doha Declaration reaffirms the flexibility of TRIPS, saying it
should be interpreted in light of the goal ‘‘to promote access to medicines for all.’’
In Paragraph 4, the Doha Declaration emphasizes the right of member states to
establish procedures that circumvent patent rights for better access to essential
medicines. Paragraph 4 states:
The TRIPS Agreement does not and should not prevent Members from taking measures to
protect public health. Accordingly, while reiterating our commitment to the TRIPS
Agreement, we affirm that the Agreement can and should be interpreted and implemented
in a manner supportive of WTO Members’ right to protect public health and, in particular,
to promote access to medicines for all.4

To protect the public health and achieve better access to medicines, Paragraph 5
of the Doha Declaration further reaffirms the right of each member country to grant
compulsory licenses under Article 31 of the TRIPS Agreement.5 In doing so, the
Doha Declaration permits member countries to determine the grounds upon which
compulsory licenses are granted, and also to determine what constitutes a
‘‘national emergency or other circumstances of extreme urgency.’’ Examples of
circumstances that represent ‘‘a national emergency or other circumstances of
extreme urgency’’ include ‘‘public health crises, including those relating to HIV/
AIDS, tuberculosis, malaria and other epidemics’’ The Doha Declaration also
recognizes the difficulty that certain members, specifically those with insufficient
or no manufacturing capacities to develop pharmaceuticals, may face in making
effective use of the compulsory licensing provisions. To this end, the Doha Declaration instructed the Council for TRIPS ‘‘to find an expeditious solution to this
problem and to report to the General Council before the end of 2002.’’6 The
solution was Article 31bis, which is discussed in further detail below.

Amendment to TRIPS
In the light of the Doha Declaration’s reaffirmation of compulsory licensing, a new
amendment was made to the TRIPS Agreement to allow countries with insufficient
or no manufacturing capacities to take advantage of the compulsory licensing
provision under Article 31. The amendment, known as Article 31bis, allows
developed countries to issue compulsory licenses to its domestic generic pharmaceutical manufacturers, permitting the domestic manufacturers to export

4
5
6

Doha Declaration, Paragraph 4.
Doha Declaration, Paragraph 5.
Doha Declaration, Paragraph 6.
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medications to developing countries. This amendment expanded access to generic
drugs by eliminating the restriction in Article 31 that requires use of compulsory
licenses on pharmaceutical patents for ‘‘predominantly for the supply of the
domestic market.’’
To import pharmaceuticals under this amendment, both the importing country
and the exporting country must satisfy certain criteria. The eligible importing
country, for instance, must first submit a notification to the TRIPS Council that
specifies the type of drug needed, the quantity needed, and that the country intends
to issue a compulsory license locally if a patent exists in that country. The
exporting country will then issue a compulsory license domestically to provide for
the needs of the importing country. Under the amendment, the exporting country
can only manufacture enough drug to meet the needs of the importing country. The
exporting country is also responsible under the amendment for negotiating a
favorable pricing scheme to sufficiently remunerate the patent owner. To prevent
drugs produced under this compulsory license from being diverted to other
countries, the amendment contains a number of requirements designed to ensure
that the drugs produced are only exported to the eligible importing country. One
such requirement is that the exporting country must export the entirety of its
production under the license to the importing country.
While the amendment addresses some of the hurdles faced by developing
countries that are not able to manufacture drugs domestically under Article 31, the
amendment nevertheless presents several other concerns. One concern is in
determining exactly what constitutes sufficient remuneration of the patent owner.
Since the amendment does not provide a clear formula or guideline on adequate
remuneration, exporting countries may not know exactly what their responsibilities
are under the amendment.
Another concern is the ability of certain countries to ‘‘opt-out’’ as importing
members. The ability of countries to ‘‘opt-out’’ could result in future harm when,
in the event of an epidemic, the country does not have its own resources to produce
drugs and also does not have the ability of turn to compulsory licensing to obtain
them.
A third concern is the lack of safeguarding language to prevent industrialized
countries from enacting stricter compulsory licensing standards in their own
bilateral trade agreements with developing countries. The United States, for
example, has been negotiating what are known as ‘‘TRIPS-Plus’’ standards in their
agreements with certain countries, which offer greater protection for intellectual
property rights. Countries are not required by the TRIPS Agreement to enact these
tougher laws, but many, including Brazil, China, and Central American states have
had no choice but to adopt them as part of trade agreements with the United States
or the European Union.
Examples of TRIPS-plus provisions include extending the term of a patent
beyond 20 years, introducing provisions that limit the use of compulsory licenses
solely for domestic use and only for issues related to an anti-competitive matter, a
public noncommercial use, or an emergency, and placing hurdles on generic
competition. This last provision requires that pharmaceutical test data submitted
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by companies to drug regulatory authorities concerning a drug’s safety and efficacy is kept confidential for a period of several years, maybe 5 or 10 years. If a
generic manufacturer wants to register a drug in that country, it cannot simply
show that its product is therapeutically equivalent to the originator product. It must
either wait until the exclusivity period expires, or must generate its own safety and
efficacy data by repeating the clinical trials. This provision may be applicable even
when the originator product is not patented. Data exclusivity, as used herein, is
thus a way to delay generic competition to allow the original product a set amount
of time on the market without competition.

Compulsory Licensing Case Studies
Brazil
The best example of compulsory licensing is Brazil. Brazil reported its first HIV
case in 1982, but with infection rates increasing rapidly, the World Bank estimated
that approximately 1,200,000 people would be infected in Brazil by 2000. To curb
the growth rate, Brazil implemented a program in 1997 that allowed all HIVinfected people in Brazil to receive the same drugs to treat HIV as those used in
more affluent countries. As a result of the program, infection rates were reduced
substantially, and by 2002, there were fewer than 600,000 infections, less than half
of what the World Bank predicted.
To achieve these dramatic results, Brazil implemented a number of safeguards
that would assure them access to more affordable drugs. Prior to 1995, for instance,
Brazil did not grant patents on drugs. When Brazil later amended its laws to
conform with its requirements under the TRIPS Agreements, Brazil carved out an
exception that allowed every medication already in commercial production anywhere in the world on May 14, 1997 to forever remain unpatentable in Brazil. The
carve-out allowed a number of HIV/AIDS medications to remain unpatentable,
and thus more affordable. The carve-out, however, was not applicable to new
medications that came after that date.
For newer therapies that were not granted the protection of the carve-out, Brazil
had to fight to ensure that drug prices remained low. Brazil initially attempted to
negotiate favorable drug pricing schemes with pharmaceutical companies, but
found that pharmaceutical companies were reluctant to offer any discounts. When
negotiations failed, Brazil threatened to issue compulsory licenses under the
TRIPS Agreement. Faced with the likelihood of losing Brazil as a market for their
drugs, pharmaceutical companies agreed to lower the price of their drugs in return
for Brazil agreeing not to file for compulsory licenses. The threat of applying for
compulsory licenses was very successful. As a result of it, Brazil was able to
negotiate price reductions for several HIV/AIDS drugs in 2001, including Stocrin
(efavirenz), Crixivan (indinavir), and Viracept (nelfinavir). In accordance with
their agreements, the price of Stocrin was reduced from $2.06 to $0.84,
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Crixivan was reduced from $1.33 to $0.47, and Viracept was reduced from
$1.10 to $0.64, representing reductions of 59, 65, and 40 %, respectfully [1].
The threat of Brazil issuing compulsory licenses was enough for pharmaceutical
companies to reduce their prices. Brazil, however, is one of only a limited number
of developing countries that has been able to successfully use the threat of compulsory licensing to its benefit. This is due, in part, to Brazil’s purchasing power as
a large consumer. Pharmaceutical companies agree to reduce drug prices for Brazil
because they fear that they will lose Brazil as a market for their products. Brazil’s
purchasing power through its large HIV population, therefore, allows it to attain
greater quantities of medications at lower prices. Other countries that do not have
the same purchasing power will likely not be as successful in using the threat of
compulsory licensing to reduce their prices.
Although Brazil has experienced success in using the threat of compulsory
licensing, Brazil has, on occasion, gone ahead and actually issued compulsory
licenses. In 2007, for instance, Brazil issued a compulsory license for Stocrin, the
same HIV/AIDS drug that was part of an earlier price reduction negotiation. While
Merck agreed to drop the price of the drug by 30 % off the $1.56 price, Brazil
discovered that it was able to buy the pill at $0.45 from an Indian generic drug
company. By buying the pill at $0.45 rather than at $1.56, the Brazilian government expected to save $30 million in 2007 alone and $237 million between 2007
and 2012, when the patent for Stocrin expired.

Thailand
Between 2006 and 2007, Thailand was successful in issuing compulsory licenses
for several drugs, including, Abbott’s HIV/AIDS drug, Kaletra (lopinavir/ritonavir), and Sanofi-Aventis’ heart disease drug, Plavix (clopidogrel).
Thailand’s issuance of a compulsory license over Kaletra angered Abbott
because Abbott was already selling Kaletra to Thailand at a substantially reduced
cost. Abbott complained that Thailand did not engage in proper negotiations with
Abbot prior to issuing the license. However, since the license was issued under the
‘‘public noncommercial use’’ provision of Article 31(b) rather than the ‘‘national
emergency’’ provision, Thailand was not lawfully required to negotiate with
Abbott.
Thailand’s actions also resulted in backlash from other countries. In response to
Thailand’s issuance of a compulsory license for Kaletra, Abbott withdrew seven
registration applications for new drugs in Thailand, five of which were for chronic
diseases. The United States, additionally, signaled concerns over Thailand’s adequacy and effectiveness of protecting intellectual property rights by placing
Thailand on its Priority Watch List as a trading partner. The EU Trade Commission further objected to Thailand’s actions, saying that such a practice would
ultimately be detrimental to new pharmaceutical innovation.
Thailand’s issuance of a license over Plavix proved to be even more controversial because it represented the first time that a compulsory license was issued
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for a chronic disease, as opposed to an infectious disease. The Thai government
justified the license under Article 31(b)’s ‘‘public noncommercial use’’ provision
instead of the ‘‘national emergency’’ provision. Since the ‘‘public noncommercial
use’’ provision is not defined in the TRIPS Agreement, Thailand’s action illustrates
how broadly the ‘‘pubic noncommercial’’ provision can be read to include health
conditions that are not infectious diseases.
Thailand’s broad applicability of compulsory licensing may be problematic
because it suggests that compulsory licenses may be available for all drugs on the
market, and not only those that are used to treat infectious diseases. Since chronic
diseases are found in all countries, as opposed to infectious diseases which are
predominantly found in developing countries, the use of compulsory licenses over
drugs that treat chronic disease threatens the ability of patents to protect such drug
products in all markets and, consequently, threatens the ability of pharmaceutical
companies to recoup their costs of developing the drugs. Knowing that patents can
be overridden, such an unlimited scope of compulsory licenses may stifle drug
companies’ desire and willingness to invest in the research and development of
new drugs.

Rwanda
To date, only one country has asserted its rights under Article 31bis and that
country is Rwanda. In July 2007, Rwanda notified the WTO that it wanted to
import the HIV drug Apo-TriAvir (zidovodine / lamivudin / nevirapne), a
combination of anti-retrovirals used to treat HIV/AIDS. The manufacturer named
in the notification was Apotex, Inc., a Canadian company. Apotex tried to negotiate a license with the patent holders, GlaxoSmithKline, Shire and Boehringer
Ingelheim, but was unsuccessful in doing so. As a result, Apotex was required to
apply for an export license, which it received several months later, in October
2007. Nearly a year later, in September 2008, the shipment containing the generic
HIV medication finally left Canada for Rwanda. The generic HIV medication cost
approximately $0.20 per pill compared to the three brand name components, which
cost around $6.00 per dose.
Though Apotex was successful in ultimately exporting the drugs to Rwanda, the
difficulty in doing so illustrates some of the shortcomings of the process laid out in
Article 31bis. First, Rwanda did not receive its shipment of generic drugs until
more than a year after it first notified the WTO of its intent to import the drug.
Furthermore, even though GSK and Shire did not oppose Apotex’s application for
a compulsory license, they also did not grant a voluntary license. This forced
Apotex to apply for an export license, the grant of which was further delayed.
Additionally, if Apotex wanted to ship the generic drugs to markets other than
Rwanda, it would have to start the entire time-consuming process all over again.
Until the process under Airticle 31bis is made more efficient, developed countries
may be unwilling to manufacture generic drugs for exportation to developing
countries.
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India’s Patent Laws
While the requirements under TRIPS may appear as a one size fits all type system,
countries are given flexibility with how to apply those requirements. For instance,
the TRIPS Agreement does not define how high the inventive step must be, what
kind of industrial application is required, or what constitutes making, using or
selling. Accordingly, the TRIPS Agreement leaves ample room for countries to
design a patent system tailored to their specific needs.
An example of the leniency allotted under the TRIPS Agreement is found in
India’s patent laws. Prior to the TRIPS Agreement, India, like many developing
countries, denied patent protection for pharmaceutical drug products and would
only grant patent protection for the manufacturing process. In the context of food
and medicine, India’s patent laws stated that ‘‘no patent shall be granted in respect
of claim for the substances themselves, but claims for the method of manufacture
shall be patentable.’’7 In other words, India permitted patents to methods of
manufacturing a drug but not to the drug itself. This law allowed India’s generic
drug industry to grow and prosper into a $26 billion industry [2]. With its huge
generic industry, India became a major supplier of generic drug products to many
developing countries and even became known as the ‘‘pharmacy to the developing
world’’ [3].
India’s ability to develop generic drugs and distribute them to the developing
world, however, was threatened when India was required to adopt the TRIPS
Agreement in 2005. To be compliant with the TRIPS Agreement, but also to
protect its public interest, India enacted an amendment to its Patents Act 1970
(India), known as the Patents (Amendment) Act 2005 (India). This amendment not
only allowed India to provide patent protection for pharmaceutical drugs in view
of TRIPS, but it also allowed India to maintain some flexibility over the scope of
that protection. India also began taking advantage of its broad compulsory
licensing provisions under its 1970 patent laws. By limiting the number of patents
that can protect a drug, and also lowering the threshold for issuing compulsory
licenses, India found ways to preserve its generic drug industry and also supply
drugs to the developing world, while continuing to create hurdles for pharmaceutical companies to protect their products in India.

Evergreening Patents and the Battle over Glivec
An important amendment to India’s patent laws in 2005 was the limitation on
patenting modifications to the initial drug compound, or evergreening. To limit the
practice of evergreening, India introduced Section 3(d) of the amendment to
interpret ‘‘invention’’ and ‘‘inventive step’’ in a way that renders any ‘‘new form of
7

Section 5 of Patents Act 1970 (India).
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a known substance which does not result in the enhancement of the known efficacy
of that substance’’ as well as any ‘‘new use of a known substance’’ unpatentable.
The amendment further provides that ‘‘salts, esters, ethers, polymorphs, metabolites, pure form, particle size, isomers, mixtures of isomers, complexes, combinations and other derivatives of known substances shall be considered to be the
same substance, unless they differ significantly in properties with regard to efficacy.’’ Section 3(d) was thus designed to prohibit the patenting of incremental
improvements or slight variations to the known compound.
These provisions have profound effects for pharmaceutical companies looking
to patent products in India. The most obvious effect of these provisions is that it
prevents evergreening and the possibility of extending patent life for incremental
improvements to existing drugs. This means that a pharmaceutical company will
not be able to extend the patent protected life of a drug simply by tweaking an old
drug. It also means that the patent protected life of a drug cannot be extended if
that drug is subsequently found to treat diseases besides those initially listed. Thus,
once the original patent on a drug expires, the drug can remain in the public
domain and be used to treat other diseases. Furthermore, depending on how the
India courts interpret ‘‘efficacy.’’ it may not be possible to patent formulations that
merely reduce the need for refrigeration or offer easier methods of administration.
Overall, India’s application of the TRIPS Agreement appears to eliminate ways of
extending the patent protected life of a drug beyond the 20 years provided for by
the initial drug patent.
India’s amendment to its patent laws in the light of TRIPS was intended to
accomplish two goals. First, it was intended to build in safeguards to its patent
laws to protect the business interests of its generic drug companies. Without
adequate safeguards, companies such as Ranbaxy, Dr. Reddy’s and Cipla would
not be able to produce or export drugs. Second, the amendment was intended to
protect the public’s health by providing access to lower cost drugs. Drug pricing is
a major problem in having access to essential medicines. By developing generic
versions of patented drugs, India is able to offer more affordable drugs to its own
domestic market as well as to other developing markets.
Since its enactment, the Indian Patent Office has been able to implement a
narrow and strict interpretation of Section 3(d), preserving its ability to provide
people with access to essential medicines. In 2008, for instance, the Indian Patent
Office rejected a patent application for Viramune Suspension (nevirapine
hemihydrates), a syrup form of Viramune (nevirapine), used by children living
with HIV who are unable to swallow tablets, as a ‘‘new form’’ of a ‘‘known
substance’’ [4]. In 2009, likewise, the Indian Patent Office rejected patent applications on two ARVs, Viread (tenofovir) and Prezista (darunavir), despite
arguments that the drugs, which consist of a previously known compound, demonstrated enhanced efficacy [5]. In 2010, the Indian Patent set aside the patent for
Roche’s drug Valcyte (valganciclovir hydrochloride) as lacking an inventive step
and not showing increased therapeutic efficacy as required under Section 3(d) [6].
Valcyte is a modification of an existing drug, Cytovene (gancyclvoir), which is
used to treat a common opportunistic infection associated with HIV called
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cytomegalovirus. Roche was initially granted the patent on Valcyte by the India
Patent Office in 2007, but after challenges from four generic drug companies and
three consumer groups, the Indian Patent Office overturned it 3 years later. More
recently, the India Patent Office rejected an application filed by Abbott Laboratories for Aluvia (lopinavir plus ritonavir), a heat stable version of Abbott’s
earlier drug. The patent office concluded that the drug was not a new invention,
and thus not eligible for patent protection [7].
As a result of its narrow and strict interpretation of Section 3(d), India has
experienced some backlash from companies trying to obtain patent protection in
India. One company, Novartis, challenged India’s laws on various grounds,
including noncompliance with the TRIPS Agreement. Norvartis’ case has garnered
a great deal of attention because it pushed the boundaries of how far countries can
go to protect their own interests under TRIPS while still complying with the
requirements of TRIPS.
The controversy involved a cancer drug, called Glivec or Gleevec (imatinib
mesylate), which is used to prolong the life of patients suffering from chronic
myeloid leukemia. Since the drug only controls the cellular action that allows the
cancer to grow, but does not actually cure the cancer, the drug needs to be taken by
patients for the rest of their lives, or at least until an alternative treatment is
available. The drug is produced and marketed by Novartis, which sets the price for
the drug between about $25,000 and $50,000 per patient per year. Generic versions
of the drug are available from Indian generic drug manufacturers, such as Ranbaxy, Cipla, Natco, and Hertero. These companies set the price of the drug for about
$2,100 per patient per year, a more than 10-fold reduction in price. Glivec is an
important drug for Novartis. In 2012 alone, Glivec generated about $4.72 billion
in global sales [8].
The dispute over Glivec involved a patent covering a modification to an
existing drug. The patent covering the existing drug was filed in the U.S. and other
countries in 1993, but not in India [9]. That patent was directed to imatinib as a
‘‘free base’’ molecule and disclosed the salt as imatinib mesylate. In 1998, Novartis discovered a new application for a beta crystalline form of imatinib mesylate
and filed a patent application to this new salt, which was a beta isomer of the
already disclosed imatinib mesylate [10]. Unlike the previous application, this
second application was filed in India. Once this application was filed in India,
Novartis was granted exclusive marketing rights under Indian patent law, which
forced Indian generic manufacturers to stop producing generic Glivec, and
organizations such as the Cancer Patients Aid Association to stop offering medical
support to cancer patients.
When the application finally came up for examination in 2005, a pre-grant
opposition was filed by several organizations, including Natco Pharmaceuticals,
Alternative Law Forum, and Lawyers Collective on behalf of the Cancer Patients
Aid Association. The opposition challenged the Glivec application on two
grounds. First, it challenged the application based on Section 3(d) of the Patents
Act, claiming that the application only concerned a modification to an already
existing drug and did not improve its efficacy. Second, it challenged the
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application on a constitutional basis, claiming that the nonavailability and nonaffordability of any form of imatinib mesylate to treat chronic myeloid leukemia
would violate constitutional rights under Article 14 (right to equality before law)
and Article 21 (right to life and personal liberty) of India’s Constitution.
To overcome the patentability issue under Section 3(d), Novartis had to show
that Glivec was either a new drug rather than a new form of an existing drug, or
alternatively, if Glivec was a new form of an existing drug, that Glivec differed
significantly over the existing drug with regard to efficacy. Moreover, under
India’s patent laws, isomers are considered to be the same substance unless they
differed significantly in properties with regard to efficacy. Therefore, to prove
efficacy under India’s strict standards, Novartis demonstrated that there was
enhanced bioavailability of 30 % in studies conducted on rats. Novartis, however,
was unable to demonstrate how the enhancement in efficacy was critical in the
performance of the drug or what difference it made compared to the known efficacy. Unconvinced by Novartis’ arguments, the patent office found Glivec to be
unpatentable under Section 3(d).
Following the rejection, Novartis filed two cases, one challenging the patent
office’s rejection of the Glivec patent application, and another challenging India’s
patent laws. With regard to the latter, Novartis alleged that Section 3(d) of the
Patents Act was (a) unconstitutional as violating Article 14 of the Constitution of
India because it discriminated against the pharmaceutical sector, and (b) in violation of India’s obligations under TRIPS. Accordingly, the dispute over Glivec
was divided into three components: (1) the compliance of Indian patent law with
TRIPS, (2) the constitutional validity of the Section 3(d), and (3) the patentability

of Glivec .

Compliance with TRIPS
The first component of the dispute involved compliance of Indian patent law with
the TRIPS Agreement. In its argument, Novartis claimed that Section 3(d) was in
violation of India‘s obligations to the WTO. The Madras High Court, however,
refused to hear the argument saying that domestic courts could not issue an opinion
on matters dealing with international treaties and obligations and deferred the
question to the WTO. The issue remains unresolved.

Constitutional Validity of Section 3(d)
With regard to the second issue, the Madras High Court upheld the constitutional
validity of Section 3(d). In doing so, the court noted that:
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India, being a welfare and a developing country, which is predominantly occupied by
people below poverty line, has a constitutional duty to provide good health care to its
citizens by giving them easy access to life saving drugs. In so doing, the Union of India
would be right, it is argued, to take into account the various factual aspects prevailing in
this big country and prevent ‘evergreening’ by allowing generic medicine to be available
in the market [11].

The Court further added that Section 3(d) sets an obviousness standard which
member states are free to define in a manner consistent with their national policy.
The Court also upheld the constitutionality of Section 3(d) because it did not
‘‘discriminate’’ against the pharmaceutical sector, but only made a justified differentiation given the specificity of salt forms. Other technology sectors, according
to the Court, did not face issues arising from ‘‘different salt forms.’’

Patentability of Glivec
The fate of Glivec and Section 3(d) thus rested with the Intellectual Property
Appellate Board (‘‘IPAB’’) where it was expected that the Board would uphold the
rejection by the Patent Office. To win, Novartis had to show that the 30% increase
in bioavailability was an enhanced efficacy, and that the beta crystalline form of
the mesylate salt was not an obvious form of the free base form.
On April 1, 2013, after nearly 7 years of fighting over Glivec, the Supreme
Court of India found that Glivec did not show enhanced efficacy under Section 3(d), and thus did not meet India’s standards for patentability. By rejecting
Glivec’s patentability, India solidified its stance against allowing incremental
improvements to be patented and also reinforced its ability to continue manufacturing and supplying generic drugs to developing countries.

Compulsory Licensing in India
In addition to implementing a narrow and strict interpretation of Section 3(d) that
limited the number of evergreening patents allowed, India is also taking advantage
of how it issues compulsory licenses. Even before the TRIPS Agreement expressly
permitted compulsory licensing, the Indian Patents Act (1970) already allowed the
practice. Specifically, Section 84 of the Indian Patents Act (1970) permits compulsory licensing 3 years after a patent has been granted if the following three
criteria are met: (1) the reasonable requirements of the public with respect to the
patented invention have not been satisfied, (2) the patented invention is not
available to the public at a reasonably affordable price and (3) the patented
invention is not worked in India.8
8

Section 84 of the Indian Patents Act (1970).
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In accordance with its laws, India granted its first-ever compulsory license in
March 2012 when it allowed Natco Pharma to manufacture a generic version of
Bayer’s drug Nexavar (sorafenib), a drug used to treat kidney and liver cancer.
This decision followed in line with Thailand’s decision to issue a compulsory
license for a drug used to treat a chronic disease rather than an infectious disease.
In deciding to grant the compulsory license, the Indian Controller of Patents found
that Bayer’s drug was not available to the public at a reasonably affordable price
with respect to the purchasing power of the public, was not available in sufficient
quantities to satisfy the public demand, and was not being ‘worked’ in India
because the drug was not being physically manufactured in India. The compulsory
license resulted in a 97 % reduction in the price of the drug. In exchange for the
license, Natco was required to pay Bayer a 6% royalty on its net sales and was
required to sell the drug for approximately $175 a month compared to $5,000 for
Bayer’s drug. In addition, Natco was required to provide the drug to at least 600
patients each year free of charge.
Bayer appealed the ruling and argued that a ‘‘reasonably affordable price’’
should take into account the cost incurred in developing the drug since the generic
manufacturers do not incur that expense. Bayer further argued that the drug was
meeting the needs of the public since a generic version was already being manufactured by the Indian generic manufacturer Cipla. Despite its arguments, the
appellate board said in March 2013 that the Indian patent authority was right in
allowing a compulsory license for Nexavar since the drug was not priced at
‘‘reasonably affordable’’ rates. The appellate board did, however, increase the
royalty percentage that Natco was required to pay Bayer to 7 %.
India’s treatment of Nexavar has set the stage for India to continue issuing
compulsory licenses for other drugs used to treat chronic diseases. In fact, in
January 2013, India issued compulsory licenses on three cancer drugs, including
Roche’s Herceptin (trastuzumab), Bristol-Myers Squibb’s Sprycel (dasatinib),
and Ixempra (ixabepilone). These drugs are estimated to cost between $3,000 and
$4,000 for a month’s treatment [12].
In view of Bayer’s case, other pharmaceutical and biotechnology companies
may find themselves being forced to license their products in India. There are
several key lessons to be learned from Bayer’s case. First, companies should find a
way to provide drugs to people who cannot afford them. Pricing drugs out of reach
of what the population can handle will make it easier for a compulsory license to
be issued on the grounds that the patented invention is not available at a ‘‘reasonably affordable price.’’ Second, companies should supply enough drugs to meet
the market demand. Supplying fewer drugs than the population demands will
likely be seen as failing to satisfy the ‘‘reasonable requirements of the public.’’
Third, companies who want to protect their products with patents in India must
find a way to also produce their product in India, either by themselves or by
licensing it to a local Indian company. Importing the product into the country will
likely be insufficient to demonstrate that the invention is being ‘‘worked in India.’’
Given the uncertain nature of India’s patent laws, companies who want to sell their
drug products in India may want to enter into licensing agreements with local
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Indian companies voluntarily. By licensing voluntarily rather than being forced to
license, companies may be able to negotiate more favorable terms than relying on
the Patent Controller to decide the terms.

Why India Is Important
The dispute over Glivec is important because it solidified India’s role in providing access to affordable medicines. India is the leading supplier of generic
drugs to developing countries. In fact, about 67 % of drugs produced in India are
exported to developing countries, and nearly 80 % of all medicines distributed by
the International Dispensary Association to developing countries are manufactured
in India. India is also the dominant supplier of HIV/AIDS drugs to developing
countries. Approximately 80 % of ARVs used by Medicins San Frontiers
(‘‘MSF’’) are purchased in India, and in some African nations, like Zimbabwe,
about 90 % of its HIV/AIDS generic drugs are imported from India.
India’s dominance in the generic market is due to its ability to provide access to
generic drugs at affordable prices. In the West, the average cost of receiving an
annual supply of the AIDS cocktail, which includes a mix of drugs, is between
$10,000 and $15,000 dollars per patient per year. In India, however, the average
cost of the AIDS cocktail generic drugs is about $100 per patient per year, representing a more than 90 % reduction. These lower prices are not only limited to
HIV/AIDS drugs. They extend to all other diseases that have generic alternatives
to patented drugs. As seen with Glivec, India’s price for the generic is about
$2,100 per patient per year, compared to Novartis’ price of between $25,000 and
$50,000 per patient per year.
India’s continued ability to produce and supply affordable generic drugs is due
mainly to its interpretation of TRIPS’s flexible provisions and its broad compulsory licensing provisions. By raising the threshold for obtaining a patent, and
lowering the threshold for issuing compulsory licenses, India has maintained a
strong generic drug industry that is the source of lower cost medicines to most of
the developing world.

Drug Pricing and Access to Medicines
When a drug is first introduced onto the market, the price of that drug is often
based on a complex set of calculations. The price of the drug, in turn, affects its
accessibility to the public. Higher cost drugs are thus less affordable than lower
cost drugs. The price of the drug, however, can be impacted by a variety of factors.
In this section, we will examine some of the more common factors that can
influence drug pricing, including the availability of generic drugs, differential
pricing, parallel imports, and corporate donations.
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Competition from Generics
One of the most effective ways to lower drug prices is to introduce generic drugs
onto market. Generic drugs have a tremendous impact on the price of drugs and,
consequently, on the accessibility of drugs. Generic drugs are cheaper and more
affordable than their brand-name counterparts. They are thus able to offer people
access to cheaper and more affordable medicines. As previously mentioned, the
savings with generic ARVs can be more than 90 %. Similarly, the savings with
generic version of Glivec can be more than 90 %. Similar savings can be seen
with other generic drugs.

Price Differentiation
Another practice that lowers the price of drugs is price differentiation. Price differentiation, also known as price discrimination, is the practice of charging consumers different prices for the same product. The ability of a seller to charge
different prices can depend on a variety of factors including, for instance, a
country’s ability to pay. Theoretically, drug prices would be the highest in the
countries that are able to pay the higher costs and lowest in the countries that are
not able to pay the high costs. Through this mechanism, the poorest countries
should be able to afford the drugs.
The practice of differential pricing is not unique to the pharmaceutical industry. It
can be seen in many other industries as well. The airline industry provides the most
obvious example of the practice. On any one given flight, travelers can pay a number
of different prices for the same flight. The price of a ticket depends on many different
factors, including, for instance, the length of the trip, the duration of the trip, when
the fight was booked, and whether the traveler is flying first class, business class, or
coach. In the oil industry, similarly, gas stations can charge different rates depending
on, among other things, their locations. Gas stations in wealthier areas tend to charge
higher prices than those in poorer areas. Such tiered pricing within industries results
in consumers paying different prices for the same product.
In the pharmaceutical industry, differential pricing is seen with most, if not all,
drugs. In the 1990s, the General Accounting Office issued two reports concluding
that drugs prices were substantially higher in the U.S. than in Canada [13] or the U.K.
[14]. With regard to Canada, the report showed that after comparing 121 brand-name
drugs, the prices in the U.S. were on average 32 % higher. With regard to the U.K.,
the report showed that after comparing 77 brand-name drugs, the prices in the U.S.
were on average 60 % higher. Another report showed that retail prices for five brandname drugs in one congressional district in California were substantially higher than
in Canada, France, Germany, Italy, Japan, and the U.K. [15].
The concept behind differential pricing suggests that drug prices may be correlated to countries’ per capita income, allowing drug prices to be the lowest in the

192

9 International Patent Law, Trade Law, and Access to Drugs

poorest countries. That, however, is seldom the case. A look at HIV/AIDS drugs
provides a good example of how drug pricing fails to reflect a country’s respective
wealth. One study examined the price of an AIDS cocktail drug in May 2002
across several different Latin American countries [16]. The study found that the
price of drugs in a country was not reflective of that country’s per capita income.
For example, the drug was priced higher in Haiti than in Argentina ($1,484.33 as
compared to $1,339.49 for a year’s treatment) but the per capita income in Haiti
was less than one-tenth of that in Argentina at the time. Likewise, the drug was
priced higher in Columbia than in Argentina ($3,618.72 as compared to $1,339.49
for a year’s treatment) but the per capita income in Columbia was about half of
that in Argentina at the time. Studies have shown similar trends with other
pharmaceutical drugs as well.
Since differential pricing within the pharmaceutical industry is not tied to a
country’s ability to pay, it presents problems for countries that need, but cannot
afford, essential medicines. Instead of providing a solution that allows poorer
countries to have access to life-saving medicines, differential pricing instead
presents another hurdle for poorer countries to overcome in accessing drugs.

Parallel Imports
One result of differential pricing is the introduction of parallel imports. Parallel
imports are legitimate goods that are placed into circulation in one market and then
imported into a second market without the authorization of the patent holder [17].
These goods are legitimate in that they are produced by the brand-name drug company or its authorized representative. They are neither generic versions of a brandname drug nor are they pirated copies that form part of the ‘‘black market.’’ Since
parallel imports disrupt the marketing arrangements established by the brand-name
company, they are sometimes referred to as ‘‘grey market goods.’’ An example of
parallel imports usually involves at least three countries—one country that sells the
drug, a second country that buys the drug from the first country, and a third country
that buys the drug at a lower cost from the second country than it would from the first.
The drugs sold to the third country from the second country are parallel imports.
Since parallel imports impact the ability of the brand-name company to sell its
product, the brand-name company may try to exclude parallel imports from a
particular market. The ability of the patent holder to exclude parallel imports from
a particular market depends on the importing nation’s treatment of exhaustion of
intellectual property rights.
The TRIPS Agreement does not specify how countries are required to handle
exhaustion, but rather leaves it to the discretion of each individual country to
establish its own exhaustion doctrine. While not every country has yet made clear
how they will exercise that discretion, most countries have selected one of three
possible options. The first, exemplified by the United States, is commonly known
as ‘‘national exhaustion.’’ Under national exhaustion, a patent holder’s right to
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control movement of a good is only extinguished by the first sale of a good within
that country. A sale in another country does not extinguish the patent holder’s
rights within that country. A patent holder can thus prevent importation of its
product even when the patent holder has authorized its sales abroad. On the other
side of the spectrum is ‘‘international exhaustion.’’ Under international exhaustion,
a patent holder’s right to control movement is extinguished when a good is first
sold anywhere in the world. In this situation, a patent holder cannot prevent
importation of products sold under its authority anywhere in the world. A third
option, and one that is followed in Europe, is called ‘‘regional exhaustion.’’ In a
country that recognizes regional exhaustion, a patent holder’s right to control
movement is extinguished when a good is first sold in any country of the region. A
legitimate sale of a product to a company in Spain by the patent holder, for
instance, prevents the patent holder from later blocking Spain from reselling that
product in any other European country.
A great deal of controversy has surrounded parallel imports especially in the
area of prescription drugs. In the United States, concern has centered on Canadian
drug companies selling drugs purchased from U.S. companies to consumers in the
U.S. Because drug prices in the U.S. are considerably higher than those in Canada,
people in the U.S. who cannot or do not want to afford the higher U.S. prices often
turn to Canada as a source of buying the same drugs at a lower cost. Since the U.S.
follows a ‘‘national’’ exhaustion system, the U.S. is able to block Canadian
companies from importing drugs back into the U.S.
Despite the legal hurdles to re-importation, re-importation has been a growing
source of prescription drugs in the U.S. This is due to two main factors. First, there
has been a proliferation of online pharmacies in Canada selling to people in the
U.S., and second, there has been an increase in the number of daytrips made by
people in the U.S. across the border to Canada to acquire cheaper prescription
drugs. Overall, re-importation of prescription drugs from Canada amounted to $1.1
billion in 2004, or about 0.5 % of the U.S. market [18].
In response to the proliferation of re-importation, U.S. drug companies have
attempted to restrict sales of their drugs in Canada. In 2003, for instance,
GlaxoSmithKline suspended its exports to Canada. This move drew a great deal of
criticism from U.S. citizens and Congress, resulting in bills being introduced in
2003 that would ‘‘preserve the access to safe and affordable Canadian medicines’’
and deny tax breaks for pharmaceutical companies that reduce their supplies to
Canada. Eli Lilly also attempted to restrict sales of its products in Canada by
notifying its Canadian wholesalers that any sales to Canada-based pharmacies
reselling to the U.S. would amount to a breach of contract.
Due to the concern about high drug prices in the U.S., however, efforts have
been made to change the U.S. from a system that follows national exhaustion to
one that follows international exhaustion. Under international exhaustion, Canada
would be able to import prescription drugs into the U.S. without recourse from the
patent holder. Over the last decade, several bills were introduced in favor of such a
system, however, none were successfully implemented. In 2000, for instance,
Congress passed a bill to permit re-importation of medicines. Although President
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Bill Clinton signed the bill into law, his administration declined to implement it,
citing concerns about consumer safety. A similar bill was introduced in 2002 that
allowed pharmacists and wholesalers to re-import prescription drugs from Canada
to the U.S. This bill, like the previous one, was never implemented.
Parallel trade in pharmaceuticals is prominent in Europe as well. In fact, about
10% of pharmaceutical drugs are re-imported. This is due to two factors. First,
unlike the U.S., Europe follows the ‘‘regional’’ exhaustion doctrine, meaning that
once a drug is sold legally in one European country, that drug can be resold to any
other European country without recourse from the patent holder. Second, there are
significant variations in drug prices across countries within the European Union
caused by differences in price regulations. Prices are highest in the countries with
free or relatively free prices, such as Germany, the United Kingdom, Sweden, the
Netherlands, and Denmark, and are lowest in countries with controlled prices, such
as Spain, France, Greece, Italy, and Portugal. Because of the differences in pricing,
countries with low drug prices are able to resell the drugs to countries with high
drug prices and make a profit.

Corporate Donations
Another source of lower cost drugs comes from corporate donations. Corporate
donations are exactly what their name implies. They are philanthropic donations
made by pharmaceutical companies to supply their drugs at little to no cost to
people in need. Such donations provide access to brand-name drugs at little cost.
The concept of donations played an important role in the Glivec case. In its
battle over the patentability of Glivec, Novartis argued that it was challenging
India’s patent laws in order to clarify and establish intellectual property rights under
TRIPS and not simply to increase sales of its drug. According to Novartis, Glivec
was already being distributed through the Glivec International Patient Assistance
Program to millions of people in need of the drug and who could afford it. In 2006
alone, Novartis spent nearly $800 million to provide Glivec to more than 33 million
people worldwide. In India, Novartis provided Glivec to approximately 7,000
people free of charge. Because of its wide reaching donation program, Novartis
argued that there was no commercial market for Glivec in India since 99 % of those
patients who need the medicine in India receive it for free [19].
While these donation programs provide people with access to life-saving
medicines, they can also be subject to abuse. In particular, donation programs are
often used as a pressure tactic to increase intellectual property protection over
drugs regardless of the safeguards allotted under the TRIPS Agreement. The
Glivec International Patient Assistance Program, for example, has been the subject
of such tactics in South Korea as well as in India. In South Korea, Novartis
threatened to pull Glivec out of the market if South Korea refused to comply with
the official price of the drug. Likewise in India, Novartis threatened to discontinue
the donation program if the Indian government allowed generic versions of the
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drug to usurp Glivec’s profits. Once generic versions of the drug were available
on the market, Novartis halted its program [20]. The program was only resumed
after Glivec obtained exclusive marketing rights in accordance with the applicable patent laws.
Therefore, despite providing people with access to brand-name medicines at
minimal or no cost, donation programs such as the Glivec International Patient
Assistance Program are often fraught with contention in that they are used a
mechanism to force intellectual property rights upon countries irrespective of the
countries’ rights under the TRIPS Agreement.

Patents and Access to Drugs
Patents certainly act to increase drug prices because of the monopoly granted by
the rights. High drug prices, in turn, mean less affordability and, accordingly, less
accessibility. Generic drugs, differential pricing, parallel imports, compulsory
licensing, and donations are all mechanisms used to reduce drug prices and make
them more accessible. Despite these efforts, however, many people around the
world are still without access to essential medicines. This begs the question of
whether patents are the real problem to accessing drugs or are there other hurdles
that prevent such access.
There is certainly a great deal of evidence to support the notion that patents are
not the only reason for why people cannot afford drugs. First and foremost, the vast
majority of drugs are now off-patent, meaning that they can freely be used in the
public domain. In the context of tuberculosis and malaria drugs, for instance,
nearly 95 % of the pharmaceutical products are off-patent. In the context of HIV/
AIDS drugs, about 80 % of antiretroviral drugs are off-patent.
Moreover, most antiretroviral drugs are not even patented in the majority of
developing countries. One study looked at 15 of the most common antiretroviral
drugs used to treat HIV/AIDS and which African countries they were patented in
[21]. According to the study, the average number of patented antiretroviral drugs
in a country was three. South Africa had the largest number of patented antiretroviral drugs, with 13 of the 15 drugs being protected by patents, but 13 countries
had absolutely no patented antiretroviral drugs.
Due to the high number of off-patent drugs available in these countries,
countries have been urged to take advantage of the number of generic drugs
available. Nevertheless, it appears that they have not been successful in doing so.
This leads to the notion that perhaps other issues, not related to patent law, are
responsible for blocking access to life-saving medicines. In particular, perhaps
political issues or inadequate health care and health infrastructure may be more
responsible for hindering access to drugs. If this is true, then reducing drug prices
will not eliminate the problem of inaccessibility. Other measures focusing on
developing and maintaining an infrastructure capable of supporting health care
will be needed.
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Stimulating New Drug Innovation
The patent system should serve two needs—to promote the development of
innovative medicines that are important to the public’s health, and to allow the
public to access the medicines once they are developed. A system that only
achieves one without the other is ineffective in improving the health of the general
population. For instance, a system that promotes innovation without also ensuring
access does little to improve the population’s health because it excludes people
that are in need of treatment through prohibitively high prices. Meanwhile, a
system that promotes low drug prices does little to improve the population’s health
because it fails to encourage the development of other drugs that can be used to
treat more diseases.
Despite recent changes in the patent laws, the current patent system is not fully
achieving the needs of either the drug developers or the public. Under the present
system, drug companies are incentivized to focus on diseases that are profitable,
even when alternative treatments are already available and health gains are minimal; to extend the market exclusivity of existing medicines by patenting incremental changes; and to duplicate existing drugs by developing generic drugs or
biobetters. As a result, patent laws encourage drug companies to spend too much
money on developing incremental improvements or modifications to existing
drugs and on competitive marketing and patent litigation strategy rather than on
developing truly innovative treatments that would have the largest global health
impact. Moreover, under the current patent system, drug companies are not incentivized to focus on diseases that affect the poor because it is difficult for drug
companies to profit from them. As a result, millions of people in poor countries die
from diseases because they either cannot afford the medicine or because no
medicine exists to treat their conditions.
To achieve the delicate balance of promoting innovation while ensuring access,
a number of policy options have been proposed, including the development of a
prize system, the use of patent pools, and open-source drug development.

Prize System: Health Impact Fund
The Health Impact Fund (HIF) is a prize system that is designed to maintain low
drug prices while rewarding drug manufacturers based on the drug’s overall health
impact. Since the HIF rewards innovation based on the overall health impact, drug
manufacturers will find it profitable to develop medicines to treat even the poor.
Created by philosopher Thomas Pogge and economist Aidan Hollis, a prize system
such as the HIF strives to incentivize the development of novel pharmaceutical
drugs while at the same time reducing disease across the world.
To receive the financial reward offered by the HIF, companies are required to
register their new drugs, or new uses of existing drugs, with the HIF. When a
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company obtains approval to begin marketing a new drug, that company must
agree to distribute the drug globally at cost and to cooperate in measuring the
health impact of that medicine. In return, the registrant receives an annual reward
based on its measurable contribution in reducing the global burden of disease.
Registrants of new drugs are eligible for reward payments for 10 years starting at
the date of marketing approval of their product, while registrants of new uses are
eligible for reward payments for 5 years. Following the reward period, registrants
agree to allow generic versions of their medicines to be manufactured to prevent
price spikes. Registrants also retain their rights to control follow-on innovation.
The HIF would be financed by individual countries, which would be required to
commit a fixed amount of their gross national income to the HIF.
The HIF has attracted some criticism. One such criticism has been for not
requiring open licensing of registered drugs and instead allowing drug manufacturers to maintain a monopoly, subject to regulated prices. Another criticism has
been that the HIF guides funding away from other important development aid or
health-related activities. Meanwhile, others have pointed to the difficulty of
measuring health impact accurately, especially when drugs have long latency
periods in their effectiveness, such as vaccines, or when the effect of the drug is
confounded by other factors. Still, some have argued that there is a lack of evidence that patents create a barrier to access, so that the HIF may fail to address a
real problem.
HIF appears, at least theoretically, to solve the problem of balancing innovation
of new drugs and access for all. Companies would benefit from the HIF because
they could profitably develop new medicines that are predominantly needed by the
poor. Patients, especially those in the developing world, would likewise benefit
because they would have access to novel therapies at affordable prices. Moreover,
countries that support the HIF would also benefit from the reduction in the human
and economic burdens of disease.

Patent Pools
Another potential mechanism to improve the patent system is to address the hurdle
to drug development created by overly broad patents. Overly broad patents are
those, for example, which are directed to a drug that targets multiple indications,
yet only one of those indications is actually being pursued by the patent holder. By
referencing multiple indications in the patent application, the patent holder is
blocking others from being able to pursue those indications. Faced with either
paying the high costs of licensing or being sued for infringement, many potentially
lifesaving technologies may never be developed.
The problem presented by overly broad patents can be solved by creating a
patent pool. A patent pool is an agreement between two or more parties to combine
their patents into a single package, or pool. When members of the pool combine
their relevant patents together, they can divide the patent rights amongst
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themselves so that each party takes exclusive or nonexclusive rights to a particular
invention covered by the combined patents. Members divide their patent rights
along with a promise not to sue one another and without the exchange of licensing
fees. This allows each party to the agreement to practice its invention without
worrying about the threat of infringement or licensing fees. If the pool includes all
relevant patents, the pool can serve as a platform for freedom to operate within that
patent landscape. The pool further stimulates innovation by giving its members the
opportunity to use technology generated by the industry to bring new products to
market and to carry out further reach and development.
Patent pools have been around for more than a century. One of the original
patent pools was created in 1856 for the sewing machine industry. Prior to the
creation of the patent pool, sewing machine manufacturers Grover, Baker, Singer,
Wheeler, and Wilson were accusing each other of patent infringement. To settle
their lawsuits, they all met in Albany, New York. At the meeting, Orlando B.
Potter, a lawyer and president of the Grover and Baker Company, proposed that
each company pool their patents together instead of spending their money on the
infringement suits.
Another example of a patent pool was in the early 1990s, when the U.S.
government mandated a patent pool for aircraft manufacturing. The need for
increased aircraft production arose during the onset of World War I, however,
manufacturers of aircraft were faced with threats of infringement and high royalty
charges from the relevant patent holders in the area, namely the Wright Brothers
and Glenn Curtiss. The government realized that more planes were needed to assist
in the war effort and required the creation of a patent pool. This pool ultimately
resulted in the formation of the Manufacturers Aircraft Association.
While patent pools have long been established in other technological areas,
patent pools within the pharmaceutical industry are relatively new. In 2008, the
World Health Organization (WHO) recognized the important role that patent pools
may play in increasing access to drugs. As a result, attempts to establish patent
pools for severe acute respiratory syndrome (SARS) and for neglected tropical
diseases have been made. In July 2010, the Medicines Patent Pool was established
to foster the development of HIV/AIDS drugs. The Medicines Patent Pool solicits
voluntary licenses from patent owners of antiretroviral medicines to create a
pooled resource. This pooled resource can then be accessed by drug manufacturers
to develop new and adapted formulations of drug products, such as heat-stable
products, lower-dose formulations, pediatric medicines, and fixed-dose combinations, which can be sold in developing countries.
A patent pool may be beneficial for all the parties involved, including the drug
manufacturers, the patent holders, and the people receiving the treatment. For drug
manufacturers, for instance, a patent pool eliminates the uncertainty and expense
of negotiating licenses where several different patent holders may hold rights to a
single drug or treatment. It also encourages further research by lowering the cost
associated with licensing technology to create new medicines. For patent holders,
on the other hand, the patent pool offers the opportunity to enjoy royalty streams
from different sources and provides a collaborative platform for enhancing access
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in developing countries. Since the drugs that are developed as a result of the pool
are limited to developing countries, the pool would not affect the patent holders’
rights in higher income markets. Accordingly, patent holders would be able to
continue selling the rights to their drugs and treatment at higher prices in developed markets. For people living with HIV/AIDS, most importantly, the patent pool
would make medicine more affordable. It is estimated that the Medicines Patent
Pool could impact an estimated 33.3 million people living with HIV/AIDS.
Patent pools offer several other advantages for members of the pool. First, they
can help overcome blocking patents. If all the relevant patents are combined in the
pool, then there are no outstanding patents that can block the use of those patents.
Second, patent pools can reduce the overall transaction costs associated with the
patents by lowering licensing fees and reducing patent infringement suits. They do
so by allowing licensees to negotiate with only one party, eliminating the need for
potential licensees to conduct their own patent landscape analysis, and eliminating
problems associated with royalty stacking. Since patent pools allow members of
the pool to use the technology without being sued for patent infringement, patent
pools can reduce and even eliminate patent litigation settlements. Third, patent
pools allow intellectual property other than patents to be included in the pool. This
is especially important because it allows the inclusion of trade secrets that may be
important to the research and development behind the products. Finally, patent
pools further allow members of the pools to share in the risk of developing the
technology. By spreading the risk across all members of the pool, no one company
is solely responsible for putting in all the time, effort, and money in developing a
product.
While there are definite advantages to patent pools, there are also several disadvantages to them. One of these disadvantages is the uncertain return on
investment that can be generated. Pharmaceutical products are costly to develop,
and when companies invest a significant amount of time and money into developing technology that ultimately becomes part of the patent pool, they expect a
return on their investment. However, that return will have to be shared among the
other members of the pool. Determining exactly how the member companies
divide the return may be complicated and may depend on a variety of factors, such
as a company’s contribution to the initial technology and to the final product.
Second, patent pools may actually shield invalid patents from being invalidated
in court. By protecting invalid patents, patent pools may require that royalties be
paid on a technology that would be part of the public domain if the patents were
actually litigated in court. This concern could be alleviated if all candidate patents
to the pool are reviewed and examined by an impartial expert to determine their
validity.
Finally, patent pools may create some antitrust issues by eliminating competition through collusion and price fixing. Companies that are not members of the
pool may be at a competitive disadvantage since they will not be able to obtain the
necessary licenses to develop a product. Since companies will not have access to
the necessary technology, these companies may struggle to prosper.
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Patent pools, like prize systems, appear to solve the problem of balancing
innovation of new drugs and access for all. Companies that are members of the
pool would benefit because they could develop new medicines that are needed by
patients in developing countries without jeopardizing their rights in developed
countries. Patients in developing countries would also benefit because they would
have access to medicines at affordable prices.

Open Source Model for Drug Discovery and Development
Another mechanism that may help achieve the delicate balance of promoting
innovation while ensuring access is the establishment of an open source model for
drug discovery. An open source model would encourage collaboration and opensharing among researchers and companies from different areas of drug discovery.
Researchers and companies would be able to share their data and ideas, and
anyone would be able to use the data and ideas in any way they want. This type of
disclosure means that the technology would not be protected by patents and that it
would be academically and commercially exploitable by whoever wishes to do so.
The discovery of a new drug would be considered ‘generic’ and without any patent
constraints. As such, any new drugs generated from the model would be available
for any company to manufacture and to sell to patients at affordable prices.
An open source model seeks to avoid some of the hurdles to accessing valuable
scientific knowledge under the current patent system. Under the current patent
system, researchers are discouraged from sharing knowledge and resources for fear
of losing patent protection for their information. This constrained environment, in
turn, hampers the opportunity to bring expertise from diverse fields and hinders the
possibility to lower the cost of drug discovery.
Several open source initiatives have been started where researchers can share
drug data and patent information. One such initiative is the Open Source Drug
Discovery project initiated in 2008 by the Council of Scientific and Industrial
Research in India. The Government of India committed $35 million toward the
project, which works in collaboration with scientists and researchers from around
the world to accelerate the development of new drugs to treat neglected tropical
diseases. The drug discovery process has been divided into 10 ‘‘work-packages,’’
from drug target identification to clinical development of new molecular entities.
The first phase of drug discovery is targeting tuberculosis due to its high incidence
and mortality in India and other developing countries.
Open source models for drug discovery have several advantages. One advantage is that it may decouple product development from its market-driven signal, or
price, and, in turn, consumers’ needs. Since price is often reflective of the market
need, it is often the driving force behind many pharmaceutical innovations.
However, price is not always reflective of need when dealing with neglected
diseases. Neglected diseases affect many people but are not seen as profitable
because the majority of people affected by them are poor and cannot pay the high
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prices charged by pharmaceutical companies. An open source model, in this case,
may encourage innovation of drugs for which there is a high market demand, but
low price.
An open source model would further keep the prices of drugs lower because the
technology would not be protected by patents. This would allow people in
developing countries to have access to drugs are a lower cost.
Moreover, an open source model may promote transparency and integrity in
research. Since a scientist’s research may be accessed and reviewed by a broader
community, there may be more of an incentive to provide higher quality research.
An open source model would further allow a broader audience to access the
information since it would not be restricted to only those who can pay for a
subscription. In addition, scientific experiments would be easier to reproduce
under an open source model because all the relevant articles and data would be
available and accessible to all. As a result, open source discovery would facilitate
collaboration and encourage the development of common standards that make it
easier to integrate data with other projects.
An open source model also has some disadvantages. One disadvantage of an
open source model is that the research and development costs may be shifted from
users onto innovators. Since the goal of an open source model is to develop drugs
that can be used by patients in developing countries, little profit is expected to be
made from the drugs. Accordingly, the burden of bearing the cost will be on the
innovators and researchers. The burden can be mitigated, for instance, by paying
people based on their contributions to the open source model.
An open source model for drug discovery may present a potential solution to
the problem of balancing innovation of new drugs and access for all. Companies
and researchers would benefit from an open source model because they would
have access to the information needed to develop medicines that are needed by
patients in developing countries. Patients in developing countries would also
benefit because they would have access to medicines at affordable prices.

Summary
The development of brand-name and generic drugs on the international front has
been influenced primarily by trade agreements, namely the TRIPS Agreement.
While the TRIPS Agreement was initially introduced to harmonize intellectual
property across countries, it has also been used as a way to provide lower cost
generic drugs to developing nations. Providing cheaper drugs to developing
countries that would not otherwise be able to afford the drugs in this manner has
been critical to improving their population’s health.
Despite increasing the availability of generic products and access to them,
many global diseases and health burdens continue to go unaddressed. This is
primarily due to the high costs of developing treatments and low cost of return.
Therefore, although it is important to increase access to lower cost drugs, it is
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equally important to create incentives to pursue development of novel brand-name
drugs that can be used to treat a wider range of diseases, including those that are
less profitable. As mentioned throughout the chapters of this book, for the global
population to benefit the most, there must be a balance between promoting
innovation and improving access to affordable medicines. To ensure that innovative medicines continue to be developed to address the needs of the global
populations, sufficient incentives must exist for companies to undertake the
expenses of developing them.
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