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I. INTRODUCTION 
Medical innovations save lives.  In 1955, New York scientist Jonas 

Salk famously manipulated a deadly virus to invent the first polio 
vaccine.1  Forty years later, scientists at the American pharmaceutical 
firm Genentech created a way to treat patients with severe asthma by 
modifying naturally occurring human immunoglobulin proteins.2  In the 
early 2000s, scientists discovered a way to treat aggressive forms of 
breast cancer by adding nonhuman protein sequences to human 
antibodies.3  All three inventions represented an innovative leap forward 
and significantly contributed to the body of scientific and technological 
knowledge in the medical field.  These inventions are also examples of 
medical therapeutics known as biologics.  Biologics are a class of 
chemicals created through the manipulation of living sources such as 
the use of recombinant DNA techniques and viral vectors.4  Biologics 
are at the leading edge of medical technology and have been used to 
solve problems faced by cancer, diabetes, anemia, heart disease, 
multiple sclerosis, AIDS, arthritis, and asthma.5  In addition to medical 
sciences, the agricultural industry utilizes biologics to solve problems 
created by pests and harsh chemical pesticides.6  

Advances in the biomedical and pharmaceutical arts are valuable to 
our national economy.  The U.S. has the largest share of firms working 
in biomedicine and pharmacology and produces more new products for 
the marketplace than France, Germany, Japan, Switzerland, and the 
United Kingdom combined.7  Over the past fifty years, the percentage 

 
1 Jonas Salk and Albert Bruce Sabin, SCI. HIST. INST. (Jan. 8, 2017), 

https://www.sciencehistory.org/historical-profile/jonas-salk-and-albert-bruce-
sabin#:~:text=Jonas%20Salk%20became%20a%20national,the%201960s%20that%
20replaced%20Salk's. Interestingly, Salk famously stated that he would not patent the 
polio vaccine. The Real Reason Why Salk Refused to Patent the Polio Vaccine, 
BIOTECHNOW (Jan. 27, 2012), https://www.bio.org/blogs/real-reason-why-salk-
refused-patent-polio-vaccine. When asked why he did not pursue a patent, Salk 
rhetorically replied: “Would you patent the sun?” Id. Salk’s statement implied an 
altruistic and moral impetus for refusing to seek government granted exclusivity on 
medically important innovations. Id. However, there is debate as to whether his 
rhetorical stance was entirely accurate. Id. There is evidence that the organizations 
who sponsored the development of the polio vaccine looked into the possibility of 
obtaining a patent, but concluded it would be preempted by prior art. Id. 

2 Anti-IgE Antibodies, U.S. Patent No. 6,682,735 (filed Aug. 1, 2001). 
3 Immunoglobulin Variants, U.S. Patent No. 5,821,337 (filed Aug. 21, 1992). 
4 Gregory N. Mandel, The Generic Biologics Debate: Industry’s Unintended 

Admission That Biotech Patents Fail Enablement, 11 VA. J.L. & TECH. 1, 2 (2006). 
5 Id. at 1; Biosimilars 101, BIOSIMILARS COUNCIL, https://biosimilarscouncil.org/ 

biosimilars-101/ (last visited Sept. 20, 2021). 
6 Mandel, supra note 4, at 5; U.S. Patent No. 10,932,469 (filed Jul. 15, 2019).  
7 ROSS C. DEVOL ET AL., THE GLOBAL BIOMEDICAL INDUSTRY: PRESERVING U.S.  

LEADERSHIP 5 (2011), https://assets1c.milkeninstitute.org/assets/Publication/ 
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of biologic therapeutics in the pharmaceutical market has significantly 
increased.8  As of 2006, research in medical biologics grew at twice the 
rate of traditional pharmaceuticals,9 and sales from biologics generated 
forty-five billion dollars in revenue.10  Market analysts believe that the 
U.S. dominance in the field results, in part, from a strong national patent 
system and innovations in recombinant gene therapy.11  In 2018, 
medical technology, pharmaceuticals, and biotechnology comprised 
three of the top ten U.S. patent application technology fields.12    

However, those who invent biologics face particular challenges to 
obtaining and defending patent protection.  Biologics are generally 
larger, more complex, and more heterogenous than conventional 
pharmaceuticals.13  The precise molecular structure of the drug may 
depend significantly on slight changes in the production process.14  As 
a result, precise characterization and testing for equivalence of biologics 
is often harder traditional, smaller pharmaceutical drugs.15  Since the 
field of biologics is relatively new,16 and the level of unpredictability in 
the art is high,17 patentees have struggled to sufficiently meet the 
enablement requirements under Section 112 of the Patent Act.18  
Biologics can be subject to heightened standards for enablement, 
including specific legal tests for claiming classes of chemicals and 

 
ResearchReport/PDF/CASMIFullReport.pdf. 

8 DENIS KENT ET AL., DISRUPTION AND MATURITY: THE NEXT PHASE OF 
BIOLOGICS 3 (2016), https://www.iqvia.com/-/media/iqvia/pdfs/nemea/uk/disruption 
_and_maturity_the_next_phase_of_biologics.pdf. 

9 Paresh Chaudhari, The Impact of Rheumatoid Arthritis and Biologics on 
Employers and Payers, BIOTECHNOLOGY HEALTHCARE J. 37, 43 (2008), 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706169/. 

10 Mandel, supra note 4, at 4. 
11 DEVOL ET AL., supra note 7, at 3. 
12 Erin Duffin, Number of Patent Applications in the United States in 2019, by 

Top Fields of Technology, STATISTA (Jan. 29, 2021), https://www.statista.com/ 
statistics/256734/percentage-of-patent-applications-in-the-us-by-fields-of-
technology/. 

13 Mandel, supra note 4, at 19. 
14 Id. at 19–20. 
15 Id. at 19. 
16 See David I. Rucker, The New Era of Biologic Regulation and Patenting Under 

the America Invents Act, 18 MARQ. INTELL. PROP. L. REV. 111, 113 (2014). 
17 Abbvie Deutschland GmbH & Co. v. Janssen Biotech, Inc., 759 F.3d 1285, 

1301 (Fed. Cir. 2014). 
18 See Amgen, Inc. v. Chugai Pharm. Co., 927 F.2d 1200 (Fed. Cir. 1991); In re 

Lunkdak, 773 F.2d 1216, 1220 (Fed. Cir. 1995) (“When an invention related to a new 
biological material, the material may not be reproducible even when detailed 
procedures and a complete taxonomic description are included in a specification.”); 
Mandel, supra note 4, at 23–25. Section 112 of the Patent Act requires patentees to 
sufficiently describe the invention such that one skilled in the art can practice the 
invention without undue experimentation and would know the patent owner had 
possession of the invention.  
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depositing biological samples of the invention in an independent 
depository.19  If a patentee of a biologic wants to bring an infringement 
claim against a competitor, the patentee faces the possibility that the 
existing patent will be invalidated for failing to meet the statutory 
enablement requirement.20  Conversely, innovators seeking to 
significantly improve existing biologic drugs may be subject to liability 
for infringement on an older patent that broadly claimed a field of 
modified proteins.21  Since biologic pharmaceuticals are more complex 
and heterogenous,22 claiming the precise invention may be difficult due 
to a lack of predictability in the art and the failure of specific descriptive 
language to particularly claim the structure of large molecules.23  As a 
result of the unpredictability and experimentation in the field, claims 
may be drafted broader than the actual invention, and an inventor who 
makes a substantial improvement to the therapy may nevertheless find 
themselves infringing.24 

Thus, the patent system needs a solution that protects existing 
advancements in novel and unpredictable fields and promotes 
significant improvements upon those inventions.  This article argues 
that the reverse doctrine of equivalents—a defense to infringement 
where an inventor creates a substantial improvement upon an original 
patented device25—poses a viable solution to the unique needs of 
patenting biologics.  Unlike many defenses in patent law, the reverse 
doctrine of equivalents does not invalidate the original patent.26  In this 
regard, a reverse equivalency defense protects the integrity of the earlier 

 
19 See Idenix Pharms. LLC v. Gilead Scis. Inc., 941 F.3d 1149, 1161 (Fed. Cir. 

2019) (holding unpredictability in the art favored a finding of non-enablement when 
claiming a genus of chemicals); 37 C.F.R. § 1.801 (1989); MPEP § 2402 (9th ed. Rev. 
10, June 2020). 

20 See Idenix Pharms. LLC, 941 F.3d at 1161 (invalidating plaintiff’s 
pharmaceutical patent for failing to meet the enablement requirement in the 
specification). 

21 See generally Monsanto Co. v. Mycogen Plant Sci., Inc., 61 F. Supp. 2d 133 
(D. Del. 1999) (rejecting a jury determination of non-infringement of a transformed 
plant gene where the defendant’s product was chemically and structurally distinct 
from the plaintiff’s); see also Sean B. Seymore, Heightened Enablement in the 
Unpredictable Arts, 56 UCLA L. REV. 127, 130–31 (2008). 

22 Mandel, supra note 4, at 19 (discussing the general complexity of biologics 
compared to conventional pharmaceuticals). 

23 See generally Mandel, supra note 4, at 21–25 (discussing difficulty in meeting 
enablement standard for biologic therapeutics). 

24 See, e.g., Monsanto Co., 61 F. Supp. 2d at 173. In Monsanto, the plaintiff 
invented only a gene that could transform a plant cell into producing a pesticidal 
chemical but claimed that the invention was the entire process of transforming a plant 
cell. Id. at 157. As a result, the court found the defendant’s invention to be infringing 
despite creating his own distinct genetic code. Id. at 158–59, 173. 

25 Graver Tank & Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605, 608–09 (1950). 
26 See id. at 618.  
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inventor’s intellectual property rights in its biotechnology.27  The 
doctrine also protects the interests of innovators who make a substantial 
leap forward in the art but nonetheless find their new product within the 
bounds of an old, broadly drafted patent.  The reverse doctrine of 
equivalents could promote the patent system’s goal of enabling and 
encouraging research and design in novel and improved biologics. 
These goals would be achieved through providing adequate protection 
for patentees and allowing flexibility to create significant 
improvements. 

Part II of the article will discuss the goals of the patent system and 
the challenges faced by pharmaceutical products in creating and 
defending new product lines, especially those in the biologics class.  
Next, Part III will address the historical development of the doctrine of 
equivalents as a defense to infringement.  Part IV will then provide a 
critical analysis of the Federal Circuit’s disapproval of reverse 
equivalence.  Finally, Part V will propose a framework for the use of 
the doctrine to promote the goals of the patent system, especially as they 
concern novel and complex fields such as biologics. 

II. THE GOALS OF THE PATENT SYSTEM AND THE NEED FOR NEW 
OPTIONS IN LITIGATION 

 
The Constitution provides the basis for the U.S. patent system.28  

Article I, Section 8 empowers Congress to create laws promoting the 
progress of science and technology by granting limited periods of 
exclusivity in making and using novel inventions.29  Thomas Jefferson, 
an avid inventor in his own right, drafted the 1793 Patent Act, and his 
ideology was influential in establishing the black letter of U.S. patent 
law.30  Jefferson rejected a natural-rights theory of intellectual property 
and emphasized the social and economic rationale of the patent 
system,31 which was designed to induce progress in the useful arts by 
rewarding those who bring forth new knowledge and encouraging 
others to make significant improvements thereon.32  Jefferson once 
stated that, “[o]nly inventions and discoveries which furthered human 
knowledge, and were new and useful, justified the special [grant] of a 

 
27 See Monsanto Co., 61 F. Supp. 2d at 154–55. 
28 U.S. CONST. art. I, § 8, cl. 1, 8 (“Congress shall have 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.”). 

29 Id. 
30 Graham v. John Deere Co., 383 U.S. 1, 7 (1966). 
31 Id. at 8–9. 
32 Id. at 9. 
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limited private monopoly.”33  Jefferson insisted on a high bar for 
patentability and refused to offer patent protection for insignificant or 
obvious improvements to existing technology.34 

Modern scholars continue to discuss inducement theory as a 
justification for the patent system.35  When structured properly, the U.S. 
patent system induces innovative progress in the useful arts by 
promoting the disclosure of new knowledge and rewarding significant 
advances in the state of the art.36  However, innovation is also costly.  
Developing a new product for the marketplace requires research and 
development, prototyping, testing, marketing, regulatory compliance, 
product distribution, and product improvements.37  In 2020, biotech 
industry researchers studied the cost of developing sixty-three new 
therapeutic drugs and estimated the average cost was 985 million 
dollars.38  Firms need patent rights in new products in order to recover 
profits that outweigh the expenses incurred during development.  

Firms need IP rights in new products in order to recover R&D 
expenses in the form of the profit. Innovators have the option to 
maintain their intellectual property rights to new inventions as a trade 
secret,39 however, trade secret protection can be costly to maintain and 
is typically weaker than the protection afforded by a patent.40  In the 

 
33 Id. 
34 Id. 
35 Michael Abramowicz & John F. Duffy, The Inducement Standard of 

Patentability, 120 YALE L.J. 1590, 1593–1594 (2011). 
36 Samuel F. Ernst, The Supreme Court Case That the Federal Circuit Overruled: 

Westinghouse v. Boyden Power Break Co., 68 SYRACUSE L. REV. 53, 76–77 (2018) 
(hereinafter Ernst 2018). 

37 Ted Sichelman, Commercializing Patents, 62 STAN. L. REV. 341, 347–53 
(2010). 

38 Olivier J. Wouters et al., Estimated Research and Development Investment 
Needed to Bring a New Medicine to Market, 2009-2018, 323 JAMA 844, 844–45 
(2020), https://jamanetwork.com/journals/jama/article-abstract/2762311 (including 
biologic drugs in the analysis).  

39 JOHN R. THOMAS, CONG. RSCH. SERV., R41391, THE ROLE OF TRADE SECRETS 
IN INNOVATION POLICY 1 (2014). 

40 Those who wish to reap the commercial benefits of the trade secret must take 
great measures to ensure the secrecy of the invention or risk losing their intellectual 
property. N. Elec. Co., Inc. v. Torma, 819 N.E.2d 417, 425, 427 (Ind. Ct. App. 2004) 
(holding the trade secret statute required plaintiff to show reasonable security 
measures sufficient to incur statutory protection); James Pooley, Choosing Between 
Patents and Trade Secrets, A Discussion Worth Revisiting, IPWATCHDOG (Nov. 1, 
2017), https://www.ipwatchdog.com/2017/11/01/patents-and-trade-secrets-revisited/ 
id=89641/ (“Maintaining a program of secrecy includes significant overhead costs for 
managing confidential relationships with employees, customers, suppliers, and other 
partners.”). If another group independently develops the same invention or is able to 
make the invention from reverse engineering the product, then the trade secret owner 
again loses all intellectual property protection. RESTATEMENT (THIRD) OF UNFAIR 
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special case of pharmaceuticals and biologics to be sold in the U.S. 
market, trade secret law provides little protection because regulatory 
entities like the Food and Drug Administration require extensive public 
disclosure of the new product before commercialization.41  Thus, the 
patent system provides a significantly stronger source of intellectual 
property protection for pharmaceuticals and biologics.  Under U.S. 
patent law, patent owners are typically given the right to exclude others 
from using their invention for twenty years.42  If the inventor cannot 
personally make and use the drug product on a large scale and wants to 
expand their commercial gain, the inventor can license the right to use 
the invention to others.43  In exchange for the limited private monopoly, 
the patent system requires the inventors to publicly disclose the 
invention with sufficient clarity and detail as to teach a person with 
ordinary skill in the art to create and use the pharmaceutical or biologic 
without undue experimentation.44  This requirement, laid out in Section 
112 of the Patent Act, is commonly referred to as the enabling 
requirement of patents,45 and furthers the Constitutional goal of 
promoting useful arts by allowing others to learn from the invention and 
develop significant improvements and changes.46 

A. Patent Litigation Causes the System to Fall Short of Its Goals  

The reality of patent litigation hinders the system’s purpose to 
reward and promote innovation, since patent litigation places a 
significant burden on inventors seeking to enforce their intellectual 
property rights.  The cost of litigation is high, and patentees may lose 
more than they invested in the legal action.47  Additionally, innovators 
who make substantial improvements to a product may find themselves 
unknowingly infringing on older patents that claimed an overly broad 
patent.48  As a result, litigation may discourage investment in research 
and development for new products and fail to induce the innovation of 

 
COMPETITION § 43 (AM. L. INST. 1995) (“Independent discovery and analysis of 
publicly available products or information are not improper means of acquisition” of 
information protected under a trade secret.). 

41 Mandel, supra note 4, at 6. 
42 35 U.S.C. § 271(a). 
43 Sichelman, supra note 37, at 358. 
44 35 U.S.C. § 112; Mandel, supra note 4, at 21–22. 
45 See, e.g., Mandel, supra note 4, at 22. 
46 Id. 
47 James Bessen & Michael J. Meurer, The Private Costs of Patent Litigation, 9 

J.L. ECON. & POL’Y 59, 72 (2012). 
48 Id. at 61 (arguing that most patent litigation is the result of inadvertent 

infringement). 
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substantial improvements to ideas.49  The burden of litigation is 
particularly impactful in fields of expensive and experimental product 
development like biologics. 

1. Burdens of Litigation on Plaintiff Patent Owners  

Typically, if a patent owner believes their patent is being infringed, 
the first thing they do is approach the alleged infringer and either 
demand the infringer cease activity or propose a licensing agreement.50  
However, scholars have observed that these demand letters are seldom 
heeded and the rate of successful licensing and royalty agreements is 
relatively low as compared to legal action.51  Thus, patentees turn to the 
court and seek damages for infringement under the Patent Act.52  Such 
lawsuits typically result in a counterclaim by the alleged infringer that 
the asserted patent is invalid,53 and at least one patent claim is 
invalidated in 51.19 percent of patent lawsuits that are decided on the 
merits.54  Unlike other civil suits where a plaintiff faces only the risk of 
losing court costs and attorney’s fees, patent owners risk losing their 
entire intellectual property right to the innovation.55  This risk may 
dissuade a patent owner from investing in the costly development of a 
new drug because of the risk of losing all rights to its exclusive 
commercialization.56  Ultimately, it may be far more economically 
sound for a firm not to invest in innovation and instead produce a 
generic version of another firm’s drug.57 

Pharmaceutical and biologic patents face arguably higher standards 
in defending against invalidity claims in litigation.  Like all patents, 
biologic claims may be invalidated if they fail meet the enablement 
requirement under Section 112 of the Patent Act.58  Biologics are 

 
49 Id. 
50 Christopher Heer, What to Do If You Have Received a Cease and Desist Letter, 

HEER LAW, https://www.heerlaw.com/cease-and-desist-letter (last visited Sept. 20, 
2020). 

51 Sichelman, supra note 37, at 364. 
52 35 U.S.C. § 281. 
53 See id. § 282; see also Michael Risch, A Generation of Patent Litigation, 52 

SAN DIEGO L. REV. 67, 106–07 (2015). 
54 Risch, supra note 53, at 106. 
55 BRIAN T. YEH, CONG. RSCH. SERV., R42668, AN OVERVIEW OF THE “PATENT 

TROLLS” DEBATE 3 (2013). 
56  Id. at 6–8. 
57 Paul W. MacAvoy, The Economic Costs and Benefits of Generic Drug Entry in 

U.S. Pharmaceuticals, YALE SCH. MGT. (Apr. 16, 2002), https://som.yale.edu/news/ 
2002/04/the-economic-benefits-and-costs-of-generic-entry-in-us-pharmaceuticals. 

58 See generally Mandel, supra note 4, at 21–25 (discussing difficulty in meeting 
enablement standard for biologic therapeutics). 
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relatively new and highly complex in composition and structure.59  As 
a result, small changes in the manufacturing environment may result in 
different chemical compositions of the therapeutic drug.60  In the patent 
system, complex fields where scientists still lack a full understanding of 
intermediate mechanisms are commonly referred to as “unpredictable 
arts.”61  The required scope of enablement is inversely related to the 
degree of predictability in the art—meaning the patent specification 
must include more information and guidance to be valid and enabling.62  
In the case of “most chemical reactions and physiological activity,” 
more is required for enablement than in mechanical patents.63  
Additionally, if the biologic invention includes matter that is capable—
either directly or indirectly—of self-replication, the patentee may be 
required to deposit samples of the material for public use in order to 
meet the enablement standard.64  Even when a patentee must deposit the 
materials, deposit alone is insufficient to meet the higher standard of 
enablement for biotechnology.65  Thus, biologics must reach a higher 
bar to satisfy the enablement requirement and avoid an invalidity 
challenge.  

Ongoing litigation between two pharmaceutical firms over a 
biologic medication for dyslipidemia illustrates the higher bar for 
enablement in biologic pharmaceuticals.66  In Amgen, Inc. v. Sanofi, 
Amgen brought suit against its competitor Sanofi for infringement of its 
antibody drug Repatha.67  The district court granted judgment as a 
matter of law in favor of the invalidity of the patent for failing to meet 
the enablement standard.68  The court explained that the patent failed 
the enablement requirement because it claimed a broad genus of 
antibody structures that could potentially contain millions of 
molecules.69  However, the specification provided only twenty-six 
working examples of antibodies that fell within that broader genus.70  
As a result, the court found the specification failed to teach exactly how 

 
59 Id. at 19. 
60 Id. at 19–20. 
61 MPEP § 2164.03 (9th ed. Rev. 10, June 2020); HAROLD FULLMER, PATENT 

PROSECUTION: ADVOCACY IN THE U.S. PATENT AND TRADEMARK OFFICE: A 
CASEBOOK AND TRAINING MANUAL 272 (2017). 

62 MPEP § 2164.03 (9th ed. Rev. 10, June 2020). 
63 Id.; Seymore, supra note 21, at 131. 
64 37 C.F.R. § 1.802 (2020); MPEP § 2404 (9th ed. Rev. 10, June 2020). 
65 37 C.F.R. § 1.802(c) (2020). 
66 Amgen Inc. v. Sanofi, No. 14-1317-RGA, 2019 WL 4058927, at *24 (D. Del. 

Aug. 28, 2019). 
67 Amgen Inc. v. Sanofi, No. 14-1317-SLR, 2017 WL 61725, at *1 (D. Del. Jan. 

5, 2017) rev’d 872 F.3d 1367. 
68 Amgen Inc., 2019 WL 4058927, at *13.  
69 Id. at *15. 
70 Id. at *19. 
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to find more antibodies that fell within the genus without conducting 
the same type of experimentation that led to the creation of the 
invention.71  Since the field is highly unpredictable, and one with 
ordinary skill in the art would have to repeat the same trial and error 
experimentation that led to the discovery of the working examples, the 
court held the level of experimentation was undue and the patent failed 
to be enabling.72 

The court’s reasoning in Amgen illustrates the challenges that 
biologic patents face in meeting the enablement requirement.  To be 
enabling, the patent specification must teach an individual with ordinary 
skill how to arrive at the genus of claimed biological molecules.73  
However, because the art is relatively novel and complex, the ability to 
describe a patent may be limited by the imprecise characterization of 
which molecules do and do not fit within a particular genus.74  As seen 
in Amgen, a high level of experimentation may be necessary to create 
the invention despite the best efforts of the patentee to specifically 
describe the extent of the discovery.75  Though a patentee negotiates the 
terms of the patent with a patent examiner possessing expert knowledge 
in the field,76 a judge may later hold the patent invalid.  

In Amgen, determining whether there was infringement was not an 
issue because the defendants stipulated that they were infringing.77  The 
defendants knew they were free-riding off of the research and 
development of another group but made the choice to proceed with 
litigation in hopes that it could successfully invalidate the patent, an 
effort which ultimately succeeded.78  However, it is important to note 
that they did not invalidate the patent by arguing that the inventor did 
not create an invention worthy of protection.79  Rather, the defendant 
was able to invalidate the patent by taking advantage of the difficulty in 
describing complex and unpredictable arts in a way that meets the 
technical requirements of a patent specification.80  In a study conducted 
in pharmaceutical and biologic litigation, generic drug manufacturers 
invalidated patents in thirty-three percent to seventy-one percent of the 

 
71 Id. at *19–20.  
72 Id. at *20–21. 
73 See MPEP § 2131.02 (9th ed. Rev. 10, June 2020). 
74 See Seymore, supra note 21, at 144–45. 
75 See id. at 147–50. 
76 Id. at 139–42. 
77 Amgen Inc. v. Sanofi, No. 14-1317-SLR, 2017 WL 61725, at *1 (D. Del. Jan. 

5, 2017). 
78 The defendants were successful at the second trial, however, the plaintiff has 

filed for appeal at the Federal Circuit. Id. 
79 Amgen Inc. v. Sanofi, No. 14-1317-RGA, 2019 WL 4058927, at *1, *16–18 

(D. Del. Aug. 28, 2019).  
80 Id.  
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cases.81  Since generic drug manufacturers have not put in the same time 
and resources in product development,82 they stand to lose less during 
litigation.  Thus, because of the unique ability of an infringer to 
invalidate an inventor’s right after disclosure, the system fails to 
adequately promote investment in innovation. 

2. The Burden of Litigation on Defendant Innovators 

Patent litigation also places a large burden on innovators who make 
substantial and significant improvements to disclosed patents.  Firms 
are especially vulnerable to costly patent litigation when they decide to 
roll out new products in the marketplace.83  Some firms have access to 
legal services that check the new product’s liability for patent 
infringement by conducting expensive patent searches,84 and if the 
search yields any patents, the firm then analyzes the likelihood that 
those patents may be invalidated or liability avoided.85  However, many 
smaller firms and entrepreneurial ventures lack access to the resources 
necessary to pay for such research and analysis.86  As a result, scholars 
argue that most patent litigation is the result of inadvertent infringement 
where the defendant was unaware its activity fell within the scope of 
another’s protected intellectual property right.87  The chance of a new 
product falling within the scope of a patent claim only increases with 
the common practice called “reach through” claiming, where 
biotechnology claims are drafted as broadly as possible to claim 
derivative inventions that have not yet been made.88  The costs of 
defending against inadvertent infringement and mounting offensive 
invalidity claims disincentivizes investment in innovation and new 

 
81 Liam Bendicksen et al., Challenging Patents to Promote Timely Generic Drug 

Entry: The Second Look Act and Other Options, HEALTH AFFS. BLOG (Aug. 31, 2020), 
https://www.healthaffairs.org/do/10.1377/hblog20200827.532806/full/. 

82 See Mandel, supra note 4 at 9–10. 
83 IP and Business: Launching a New Product: Freedom to Operate, WIPO MAG. 

(Sept. 2005), https://www.wipo.int/wipo_magazine/en/2005/05/article_0006.html.  
84 Gene Quinn, Patent Search 101: Why US Patent Searches Are Critically 

Important, IPWATCHDOG (Jan. 13, 2018), https://www.ipwatchdog.com/2018/01/13/ 
patent-search-101-patent searches/id= 
92305/. 

85 IP and Business: Launching a New Product: Freedom to Operate, supra note 
83. 

86 Quinn, supra note 84.  
87 Bessen & Meurer, supra note 47, at 61. 
88 Shyh-Jen Wang, The Written Description Rejection as a Barrier to Biotech 

Patent Prosecution, 7 HUM. VACCINES 569, 572 (2011) (“For example, when a 
biotechnology company discovers a new target protein responsible for disease 
progression, they may wish to use reach-through claims to obtain protection for all 
compounds that act on that particular target protein.”). 
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product lines for the marketplace.89  Thus, “[t]he risk of unavoidable 
infringement acts like a ‘tax’ on innovation” and subverts the goals of 
the patent system.90  

Litigation over plant DNA products demonstrates the risk 
innovators face when entering the marketplace. In Monsanto Co. v. 
Mycogen Plant Science, Inc.91 the defendants found themselves facing 
liability for infringement despite making substantial improvements to 
the way a plant biologic product functioned.92  The plaintiff in 
Monsanto modified a corn plant to express a modified bacteria genetic 
sequence that produced pesticidal proteins.93  The defendant had also 
similarly modified a bacterial gene and inserted it into corn to produce 
plants capable of generating a pesticidal protein.94  Both modified corn 
plants were created to solve the same problem: previous experiments 
had successfully integrated pesticidal bacteria genes into corn cells, but 
the corn failed to produce proteins from those genes in a concentration 
capable of killing pests.95  However, the defendant’s modified plant 
protein was genetically engineered in an entirely different manner and 
was structurally distinct from the plaintiff’s by having a different 
structural coding sequence, different promoters, and a different 
insertion site.96  Since the plaintiff’s patent did not specifically claim 
the genetic sequence invented, but broadly claimed all modifications to 
corn DNA that result in pesticidal properties, the defendant’s product 
infringed.97 

Monsanto illustrates the pitfalls of patent litigation when firms 
develop novel product lines.  The defendant and the plaintiff 
contemporaneously made substantial improvements to existing 
technology;98 the defendant obtained a patent on the specific genetic 
structure of its modified protein,99 and the plaintiff obtained a broader 
method patent for modifying genes to enhance their expression of 
pesticidal proteins in plant leaves.100  However, because the plaintiff 

 
89 Id.; Seymore, supra note 21, at 145, 147. 
90 Bessen & Meurer, supra note 47, at 61. 
91 61 F. Supp. 2d 133 (D. Del. 1999). 
92 Id. at 181, 199.   
93 Id. at 155–56. 
94 Id. at 159. 
95 Id. 141. 
96 Id. at 159, 187. 
97 See id. at 187–88. 
98 The plaintiff and defendant filed for their own respective patents over the 

invention within fourteen days of each other. See Synthetic Plant Genes, U.S. Patent 
No. 5,500,356 (filed Oct. 9, 1992); Synthetic DNA Sequence Having Enhanced 
Insecticidal Activity in Maize, U.S. Patent No. 5,625,136 (filed Sept. 25, 1992). 

99 ‘136 Patent. 
100 ‘356 Patent. 
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broadly claimed a method of using modified genetic material—and not 
the genetic structure itself—the defendant inadvertently infringed on the 
patent.101  It is this type of inadvertent infringement that disincentivizes 
firms from investing in research and development to improve the field 
of useful arts.102 

The high costs and high stakes of patent litigation for both 
defendants and plaintiffs may place a significant burden on innovators.  
Rather than driving innovation, invalidity claims encourage generic 
drug producers to free-ride off of the discovery of others and make 
arguments that the claim is invalid for technical reasons.  Conversely, 
innovators may make a significant discovery only to later learn that they 
are inadvertently infringing on another’s patent because of the broad 
claim language.  Patent litigation needs a remedy that will protect both 
parties’ interests and promote the patent system’s overall goals of 
rewarding and inducing innovation. 

III. THE REVERSE DOCTRINE OF EQUIVALENTS  
 

The reverse doctrine of equivalents is a hundred-year-old patent 
infringement defense that poses a viable solution to problems faced by 
plaintiffs and defendants.  When a defendant is charged with 
infringement, she may assert the reverse doctrine of equivalents as a 
defense to liability if the alleged invention is a substantial improvement 
that differs in principle from the plaintiff’s.103  However, unlike 
invalidity defenses, the reverse doctrine of equivalents does not 
invalidate the asserted patent, and it allows the plaintiff to keep its 
intellectual property right in the original invention.104  Therefore, 
inventors on both sides of litigation are incentivized to invest in product 
development and provide adequate disclosure through the patent 
system. 

A. Historical Origins of the Reverse Doctrine of Equivalents  

The doctrine of equivalents began as an equitable remedy for 
plaintiffs in the mid-nineteenth century.105  In Winans v. Denmead,106 
the case establishing equitable remedies under the Patent Act, the 
plaintiff obtained a patent on a device for transporting coal that relied 

 
101 See Monsanto Co., 61 F. Supp. 2d at 187–88. 
102 Bessen & Meurer, supra note 47, at 61; Seymore, supra note 21, at 145, 147. 
103 Graver Tank & Mfg. Co., 339 U.S. at 608–09. 
104 See generally id. 
105 Winans v. Denmead, 56 U.S. 330, 343 (1853). 
106 See generally id.  
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on the conical shape of a railcar body.107  The defendant realized the 
superiority of the invention, and—desiring to commercially benefit 
from the discovery—designed his own rail cars that were similar in all 
ways to the plaintiffs except for one detail, the shape was octagonal and 
pyramidal rather than cylindrical and conical.108  Since the patent claim 
included a limitation that described the conical shape, the defendant’s 
device fell outside of the scope of the claim and was not technically 
infringing.109  Nevertheless, the Supreme Court determined that there 
could be infringement even if the device did not fall precisely within the 
claims of the invention.110  The Court revisited Jefferson’s assertions in 
the 1793 Patent Act: patents are not granted for minimal changes to 
inventions that merely represent the work of a constructor and not an 
inventor.111  Therefore, equitable powers allow a court to find 
infringement on a patent where the accused device made mere changes 
of a constructor in order to avoid liability for infringement.112  

One hundred years later, the Supreme Court established the modern 
test for equivalency.  In Graver Tank & Manufacturing v. Linde Air 
Products Co.,113 the defendant’s welding flux was identical to the 
plaintiff’s patent save one detail—the defendant’s device used a silicate 
that was not an alkaline earth metal.114  The Court invoked the doctrine 
of equivalents to find infringement of the welding flux because the 
defendant’s device “perform[ed] substantially the same function in 
substantially the same way to obtain the same result.”115  The Court 
asserted the doctrine was necessary to “temper unsparing logic and 
prevent an infringer from stealing the benefit of the invention” by 
making only minor variations.116  To prohibit claims against an infringer 
who only makes minor changes “would place the inventor at the mercy 
of verbalism” in claim language and “subordinat[e] substance to 
form.”117 

The doctrine of equivalents may also be used defensively against a 
charge of infringement118 and, in this context, is referred to as the 

 
107 Id. at 330–31. 
108 Id. at 332. 
109 Id. at 340. 
110 Id. at 344. 
111 Id. at 341. 
112 Id. at 344. 
113 Graver Tank & Mfg. Co., 339 U.S. at 605, 608–09 (1950). 
114 Id. at 610. 
115 Id. at 608 (quoting Sanitary Refrigerator Co. v. Winters, 280 U.S. 30, 42 

(1929)). 
116 Id.  
117 Id. at 607. 
118 Id. at 608–09. 
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reverse doctrine of equivalents.119  The defensive use of the doctrine of 
equivalents began at the end of the nineteenth century in Westinghouse 
v. Boyden Power-Break Co.120  In Westinghouse, the plaintiff patented 
an automatic break system for railway cars that would decrease the time 
it took for long trains of freight cars to come to a complete stop.121  
Unfortunately, the plaintiff’s invention did not work.122  The defendant, 
however, made a substantial improvement on the patent by separating 
components to act simultaneously while incorporating a new element to 
make a braking system capable of quickly stopping a train.123  Though 
the new train fell within the plaintiff’s patent claims, the Court held that 
public policy justified extending the doctrine of equivalents to defend 
against infringement because the defendant had made substantial 
improvements to the original invention.124  The Court reasoned that it 
was “induced to look with more favor” upon the defendant’s device 
because it was not the work of a mere constructor, but instead so 
different in form and principle from the patent that it made a more 
perfect device.125  Thus, the patent system’s goal to induce innovation 
weighed in favor of relieving the defendant from liability because they 
had substantially improved the art.   

In reaching its conclusion, the Westinghouse Court added a new 
element to the plaintiff’s claim of infringement.126  The Court explained 
that it was no longer sufficient for the a plaintiff to just show that the 
accused device fell within the claims of the patent, but they must also 
demonstrate that the devices share a “substantial identity” or be of the 
“same principle.”127  Accordingly, the Supreme Court articulated that 
the reverse doctrine of equivalents began not as an affirmative defense, 
but as a part of a prima facia claim of infringement.128  Under the 
Westinghouse standard, a plaintiff must show that the alleged device 
falls within the claims of the patent and shares a substantial identity with 
the invention to prove literal infringement.129 

In Graver Tank, the Supreme Court reaffirmed the viability of the 

 
119 Samuel F. Ernst, The Lost Precedent of the Reverse Doctrine of Equivalents, 

18 VAND. J. ENT. TECH. L. 467, 467 (2016) (hereinafter Ernst 2016). 
120 Boyden Power-Brake Co. v. Westinghouse, 170 U.S. 537 (1898). 
121 Id. at 538. 
122 Id. at 571. 
123 Id. at 572. 
124 Id. at 568. 
125 Id. at 572. 
126 Boyden Power Brake Co. v. Westinghouse, 170 U.S. 537, 572–73 (1898). 
127 Id. at 568. 
128 Ernst 2018, supra note 36, at 65. 
129 Id. at 65–66. 
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reverse doctrine of equivalents in dicta.130  As restated by the Supreme 
Court, the reverse doctrine of equivalents is a defense to infringement 
“[w]here a device is so far changed in principle from a patented article 
that it performs the same or a similar function in a substantially different 
way, but nevertheless falls within the literal words of the claim.”131  In 
the one hundred years between the Westinghouse decision and the 
creation of the Federal Circuit, which has exclusive appellate 
jurisdiction over patent claims, the reverse doctrine of equivalents was 
a stable part of patent litigation.132  One scholar located twenty-eight 
court opinions finding or affirming invalidity on the basis of the reverse 
doctrine of equivalents from 1900 to 1980.133  This number only 
captures those opinions that were published and that turned on the issue 
of the reverse doctrine of equivalents.134  The doctrine’s application, 
however, was much broader.  After Westinghouse, 457 cases cited the 
Supreme Court holding that literal infringement requires more than 
merely falling within the literal claims of the invention.135  Additionally, 
a Westlaw Search in September of 2021 for “reverse doctrine of 
equivalents” yielded 135 district court opinions from 1980 to 2020 that 
referenced the issue in litigation.136 

Before the creation of the Federal Circuit, the Second, Fifth, Sixth, 
Seventh, and Ninth Circuits developed their own case law on the reverse 
doctrine of equivalents.137  Soon after Westinghouse, the Ninth Circuit 
articulated that the doctrine required more than just a similarity in 
results of both devices, but also an “identity of process or combinations 
of materials used within those described in the patent.”138  In 1966, the 
Seventh Circuit held the reverse doctrine of equivalents required a “real 
identity of means, operation, and result” between the asserted patent and 

 
130 Graver Tank & Mfg. Co., 339 U.S. at 608–09; see also Ernst 2018, supra note 

36, at 61. 
131 Graver Tank & Mfg. Co., 339 U.S. at 608–09. 
132 Ernst 2018, supra note 36, at 67. 
133 Ernst 2016, supra note 119, at 477–78 (including four opinions in the 1900s, 

two opinions in the 1910s, two opinions in the 1920s, eight opinions in the 1930s, two 
opinions in the 1940s, three opinions in the 1960s, four opinions in the 1970s, and 
seven opinions in the 1980s). 

134 Ernst 2018, supra note 36, at 67–69. 
135 Search conducted using Westlaw’s “citing references” function on September 

15, 2021. 
136 Twenty case opinions from the 1980s, forty-six from the 1990s, fifty-three 

from 2000-2009, and sixteen cases from 2010 to October 2020. 
137 Mead Digit. Sys., Inc. v. A.B. Dick Co., 723 F.2d 455, 462–63 (6th Cir. 1983); 

Foster Cathead Co. v. Hasha, 382 F.2d 761, 765–66 (5th Cir. 1967); Skirow v. Roberts 
Colonial House, Inc., 361 F.2d 388, 391 (7th Cir. 1966); Craftint Mfg. Co. v. Baker, 
94 F.2d 369, 373 (9th Cir. 1938); Morgan Constr. Co. v. Donner Steel Co., 277 F. 221, 
224 (2d Cir. 1921). 

138 Craftint Mfg. Co., 94 F.2d at 373. 



 

2021 PROGRESS IN REVERSE 35 

accused device or process.139  The Sixth Circuit applied the doctrine to 
relieve an alleged infringer of liability because, although their new ink 
printer used the older elements of the asserted patent, it did so in a 
substantially different manner in order to obtain a substantially superior 
result.140  The Circuit Court supported the application of the reverse 
doctrine of equivalents using the original reasoning of Westinghouse to 
encourage genuine improvements of existing inventions.141  As a result 
of the courts’ application of the reverse doctrine of equivalents, the 
public received the benefit of the more sophisticated device untaxed by 
the royalties to a patent that failed to disclose a superior invention.142  

B. The Federal Circuit’s Restrictive Interpretation of the Reverse 
Doctrine of Equivalents  

 
Unlike the other circuits, the Federal Circuit has been generally 

hostile towards the reverse doctrine of equivalents.143  Shortly after the 
court was created in 1982, it began restricting the doctrine’s 
applicability.144  In 1985, the Federal Circuit, sitting en banc, decided 
that the reverse doctrine of equivalents was no longer an element of a 
prima facia infringement case, but an affirmative defense of the 
infringer.145  Thus, the plaintiff no longer needed to prove a substantial 
identity between the patent and the accused device.146  Instead, the 
burden shifted to the defendant to show that it should not be liable for 
infringement because the accused device is “so far changed in principle 
that it performs the same or similar function in a substantially different 
way.”147  In the same decision, the Federal Circuit also made clear that 
reverse equivalency was not an equitable remedy or matter of law, but 
a factual inquiry that should be properly heard by the jury.148  Since the 
reverse doctrine of equivalents became a factual matter for the jury, the 
doctrine’s effectiveness as a tool for summary judgment and avoiding 
trial has decreased.149  Three years later, the Federal Circuit restricted 

 
139 Skirow, 361 F.2d at 39 (citing North Star Ice Equip. Co. v. Akshun Mfg. Co., 

301 F.2d 882, 886 (7th Cir. 1962)). 
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143 Id. at 72. 
144 See SRI Int’l v. Matsushita Elec. Corp. of Am., 775 F.2d 1107, 1123–24 (Fed. 

Cir. 1985) (deciding the reverse doctrine of equivalents was no longer an element of 
a prima facia infringement case, but an affirmative defense of the infringer). 
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the doctrine again, holding that the reverse equivalency doctrine is only 
available as a defense to literal infringement and not as a defense to 
equivalent infringement.150  

Outside of its substantive limitations to the doctrine, the Federal 
Circuit has also been highly critical in its discussion and application of 
reverse equivalency.  In Tate Access Floors, Inc. v. Interface 
Architectural Resources, Inc., the court referred to the doctrine as an 
“anachronistic exception, long mentioned but rarely applied.”151  The 
court reminded the defendant that “[n]ot once has [it] affirmed a 
decision finding noninfringement based on the reverse doctrine of 
equivalents.”152  Yet, despite the Federal Court’s holding that reverse 
equivalency is a factual matter for the jury, the court nevertheless 
reversed a factual finding of noninfringement under the doctrine in 
SmithKline Diagnostics, Inc. v. Helena Laboratories Corp.153  In  
SmithKline,154 the Federal Circuit concluded—without stating that it 
found the lower court’s factual findings as clearly erroneous—the 
hemoglobin and patented chemicals were not substantially different and 
held that the device infringed.155  

As a result of its harsh rhetoric coming from the Federal Circuit and 
district courts have been less likely to grant dispositive motions under 
the reverse doctrine of equivalents, and the last successful appeal of 
noninfringement for reverse equivalency was in 1988.156  Reluctantly, 
however, the Federal Circuit has admitted that the reverse doctrine of 
equivalents remains good law and is an available defense to 
infringement.157 

IV. THE FEDERAL CIRCUIT’S CRITICISM OF REVERSE 
EQUIVALENCY IS MISPLACED 

 
The Federal Circuit justified its hostility toward the reverse doctrine 

of equivalents with the argument that the doctrine was implicitly 

 
150 Texas Instruments, Inc. v. U.S. Int’l Trade Comm’n, 846 F.2d 1369, 1372 (Fed. 

Cir. 1988). 
151 Tate Access Floors, Inc. v. Interface Architectural Res., Inc., 279 F.3d 1357, 

1368 (Fed. Cir. 2002). 
152 Id. 
153 SmithKline Diagnostics, Inc. v. Helena Lab’ys Corp., 859 F.2d 878, 889–90 

(Fed. Cir. 1988). 
154 Id. 
155 Id. at 890. 
156 Ernst 2018, supra note 36, at 75 (citing Precision Metal Fabrications, Inc. v. 

Jetstream Sys. Co., 693 F. Supp. 814, 819 (N.D. Cal. 1988)). 
157 See DePuy Spine, Inc. v. Medtronic Sofamor Danek, Inc., 567 F.3d 1314, 1338 

(Fed. Cir. 2009). 
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overruled by the 1952 amendment to the Patent Act.158  As the court 
explained, “when Congress enacted 35 U.S.C. § 112, after the decision 
in Graver Tank, it imposed requirements for the written description, 
enablement, definiteness, and means-plus-function claims that are co-
extensive with the broadest possible reach of the reverse doctrine of 
equivalents.”159  However, the Federal Circuit’s explanation was in 
error because the Supreme Court had already stated that the 1952 
amendments did not change the infringement analysis,160 and invalidity 
claims under the additional requirements of the 1952 amendments 
operate in a different manner than reverse equivalency. 

In 1961, the Supreme Court made clear that the 1952 Patent Act 
“left intact the entire body of case law on direct infringement.”161  In 
1997, after the birth of the Federal Circuit, the Court reiterated the case 
law on infringement survived the 1952 Patent Act and declined to 
overrule the common law doctrine of equivalents.162  Indeed, the 
Supreme Court even held that the “minor differences as exist[ed] 
between . . . the 1870 and 1952 Acts have no bearing on the result 
reached in Graver Tank, and thus provide no basis for overruling it.  In 
the context of infringement, we have already held that pre-1952 
precedent survived the passage of the 1952 Act.”163  Since the reverse 
doctrine of equivalents was a court crafted remedy that is part of the 
infringement analysis,164 it is part of the entire body of case law that the 
Supreme Court held survived amendments to the Patent Act.165 

The Federal Circuit’s conclusion that the requirements of Section 
112 are coextensive with the broadest reach of the reverse doctrine of 
equivalents does not accurately reflect how each doctrine works in 
litigation.  First, the requirement of a written description and 

 
158 Tate Access Floors, Inc. v. Interface Architectural Res., Inc., 279 F.3d 1357, 

1368 (Fed. Cir. 2002). 
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160 Ernst 2016, supra note 119 at 474-75. 
161 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 342 (1961). 
162 Warner-Jenkinson Co., Inc. v. Hilton Davis Chem. Co., 520 U.S. 17, 26–27 

(1997). 
163 Id. at 26. 
164 Boyden Power-Brake Co. v. Westinghouse, 170 U.S. 537, 568, 571 (1898) 

(establishing the reverse doctrine of equivalents by holding that an alleged infringer 
did not infringe upon the claimant’s patent even where the patents contained similar 
parts and resulted in essentially the same effect, but achieved such effect as a result of 
different principles). 

165 Ernst 2018, supra note 36, at 74 (“[T]he 1952 Patent Act ‘left intact’ the 
Court's precedent on reverse equivalency as set forth in Westinghouse. The Court 
makes clear in Graver Tank that the reverse doctrine of equivalents is the same 
doctrine as the doctrine of equivalents, but applied in favor of the accused infringer. 
Hence, the reverse doctrine of equivalents was not overruled by the passage of § 112, 
and the Federal Circuit is wrong to suggest otherwise.”). 
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enablement has not rectified the practice of claiming broad areas of 
intellectual property beyond what may be actually covered by the 
invention.  Despite those requirements, patent drafters continued to 
teach and advocate for drafting claims broader than the scope of what 
was actually invented.166  Further, as argued above, some fields are so 
novel, complex, and unpredictable that claiming the precise parameters 
of a patent may be difficult given the experimental state of scientific 
understanding in the art.167  The only remedy under Section 112 for 
failing to adequately describe the complex invention is a complete 
invalidity of the patent right.168  As a result, plaintiffs may lose all patent 
rights to their novel idea on a mere technicality of patent drafting, and 
defendants may inadvertently infringe on a claim that was drafted 
broader than what was actually invented.  The high stakes on either side 
of litigation act as a tax on innovation and have a chilling effect on the 
goals of rewarding and promoting progress in experimental fields.169 

By contrast, the reverse doctrine of equivalents provides a remedy 
that does not eliminate the intellectual property rights of either inventors 
in litigation.170  Scholars point out that the reverse doctrine of 
equivalents solves the problem with claim practices in the modern 
era.171  During claim construction, courts interpret the claims not by 
reference to the invention, but instead by reference to “semantic debates 
over the meaning of words chosen by lawyers.”172  However, it was not 
until the birth of the Federal Circuit that such literalistic claim 
interpretation became the dominant form of claim construction.173  
Instead, for the majority of U.S. patent history, claims were interpreted 
in light of the actual description of the invention, requiring some 
equivalence between the invention and the accused device.174  The 

 
166 See, e.g., RONALD D. SLUSKY, INVENTION ANALYSIS AND CLAIMING: A 

PATENT LAWYER’S GUIDE 41-42 (2d ed. 2012). In the field of biologics, intentionally 
overbroad claiming is referred to a “reach-through” patent claiming. Wang, supra note 
88, at 572. In “reach-through” claims, the patentee will attempt to protect the “as yet 
undiscovered results of future research.” Id. (“For example, when a biotechnology 
company discovers a new target protein responsible for disease progression, they may 
wish to use reach-through claims to obtain protection for all compounds that act on 
that particular target protein.”). 

167 Seymore, supra note 21, at 144–49. 
168  See, e.g., Idenix Pharms. LLC v. Gilead Scis. Inc., 941 F.3d 1149, 1153 (Fed. 

Cir. 2019) (invalidating a patent for failing to meet the enabling requirement).  
169 Bessen & Meurer, supra note 47, at 61; Seymore, supra note 21, at 145, 147. 
170 Dan L. Burk & Mark A. Lemley, Fence Posts or Sign Posts? Rethinking Patent 

Claim Construction, 157 U. PA. L. REV. 1743, 1746 (2009). 
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Claiming, 96 B.U. L. REV. 1197, 1200 (2016). 
174 See id. at 1202–03. 
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reverse doctrine of equivalents similarly allows courts to “pay more 
attention to the patentee’s actual description of the invention and less to 
the words of the claims themselves in deciding the patent’s import and 
coverage, thus avoiding abuse of the litigation process by patentees who 
invent one thing and later claim to own something else entirely.”175  This 
tool becomes vitally important in fields like biologics, where the art is 
experimental and rapidly advancing, and claims, when literally 
interpreted, cover more than what was invented at the time of 
patenting.176  Thus, the reverse doctrine of equivalents can serve as a 
defense to infringement where a second inventor has significantly 
improved upon the biotechnology without completely invalidating the 
claims of the original inventor.  Since the defendant avoids liability for 
its innovating contribution and the plaintiff retains its reward for making 
its initial discovery,177 the goals of the patent system are more perfectly 
achieved.  

V. SUGGESTED FRAMEWORK FOR REVERSE DOCTRINE OF 
EQUIVALENTS IN NOVEL AND COMPLEX FIELDS 

 
The reverse doctrine of equivalents may be a useful litigation tool 

in promoting the interests of both the plaintiff and the defendant.  
Defendants should feel encouraged to use the defense where they have 
evidence that their own product functions substantially different than or 
is so far changed in principle from the initial invention that it is a 
significant improvement in the art.  The first step to reinvigorating the 
reverse equivalency defense in the courts is to address the problematic 
rhetoric set forth by the Federal Circuit.  Not only has the Federal 
Circuit refused to affirm noninfringement on the reverse doctrine of 
equivalents in the past,178 but it has also indicated it might never affirm 
a finding under the doctrine in the future.179  As shown throughout this 
article, the reverse doctrine of equivalents is a well-founded doctrine180 
stretching back over one hundred years181 and serves as an important 
tool in achieving the public policy goals of the patent system.  The 
Federal Circuit’s harsh criticism of the doctrine in dicta is unnecessary, 
unfounded, and perpetuates unfairly prejudicial attitudes towards the 
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defense in lower courts.182  Scholars and judges should be careful in 
reading Federal Circuit opinions on the doctrine to avoid developing a 
biased attitude towards a legitimate defense.  

Despite the Federal Circuit’s harmful dicta on reverse equivalency, 
the majority of changes made to the doctrine under the court’s 
administration have been well founded.  Though most precedent using 
the reverse doctrine of equivalents has made it a part of the literal 
infringement analysis,183 the doctrine is more properly used as a 
defense.  The defendant has the best access to information regarding 
their own invention, and thus is in the better position to put forward 
evidence that their device should avoid liability because it makes a 
meaningful improvement to the art and functions in a substantially 
different way.  The Federal Circuit was also correct to conclude that the 
question of reverse equivalency is factual and not an equitable remedy 
at law.  Not only is the case law on the doctrine as an equitable remedy 
minimal,184 but the majority of cases regard reverse equivalency as a 
factual question.185  Since the two doctrines originate from the same 
public policy goals, they should be treated equally at trial.  However, 
the Federal Circuit erred in holding that the doctrine could not be used 
as a defense to equivalent infringement.  As explained by one scholar: 

 
There is no rationale for restricting a doctrine intended 
to protect substantial improvements from being used in 
cases where infringement is only by equivalents.  If the 
accused product does not even fall within the literal 
scope of the claims, there is all the more reason to 
consider whether it is a substantial improvement over the 
principle of the patented invention.186  
 

Thus, the reverse doctrine of equivalents is best framed as an affirmative 
defense—available to both literal and equivalent infringement—that is 
a factual question for the jury at trial. 

In crafting jury instructions and reviewing appeals on reverse 
equivalency, the Federal Circuit should keep in mind the public policy 
considerations originally set forth by the Supreme Court in 
Westinghouse.  The reverse doctrine of equivalents was crafted to 
promote innovation by protecting inventors who make such substantial 
improvements to a technology that the second invention would be 
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worthy of patenting in its own right.187  The current Supreme Court case 
law requires the jury to consider whether an accused device is so far 
changed in principle that it operates in a substantially different way 
from the claimed invention.188  Though the current test is workable, it 
can improve by also instructing the jury to consider the underlying 
purpose of the doctrine and ask “if the accused innovation is 
substantially superior to the claimed invention and has solved the 
problems in the prior art in a way that the patent holder failed to do.”189  

Further, courts should consider the nature of the patent field in a 
reverse equivalency analysis.  Innovative steps look different across 
various fields.190  Since highly experimental and unpredictable arts are 
already subject to heightened enablement requirements, the law should 
allow consideration of these two factors—experimentation and 
predictability—as favoring a finding of reverse equivalency where the 
second invention performs a patented function in a different manner.  
Using these factors in biologic drug litigation may make it easier for a 
defendant to claim noninfringement under the defense and avoid 
liability.  However, the balance of interests should also favor protecting 
the patentee.  Where the patentee’s claim of infringement is defeated by 
reverse equivalency, any invalidity claims for lack of enablement 
should be dismissed. 

VI. CONCLUSION 

Patent law should promote innovation by protecting the intellectual 
property rights of inventors and allowing flexibility for others to 
significantly improve the state of the art.  In highly experimental and 
unpredictable fields like biologics, claims may be drafted broadly in 
anticipation of what is later discovered about the art.  Due to the 
shortcomings of knowledge in the field, the intellectual property in 
those claims may be invalidated purely for failing to meet technical 
patent drafting requirements.191  Conversely, where those same broad 
claims are valid and read upon a subsequent inventor’s significant 
improvements to the biologic, the patent system exposes those 
improvements to significant financial liability.192  Such extensive 
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litigation liability serves as a tax on innovation and discourages 
investment in improving the state of experimental art.  Thus, the patent 
litigation system needs a tool that can serve both the interests of the 
plaintiff and defendant inventors.  The reverse doctrine of equivalents 
could be such a tool that promotes significant improvements in 
inventions without completely destroying the intellectual property 
rights of earlier inventors.  Reverse equivalency is flexible when used 
properly and allows the jury to assess the technology before it as a story 
of invention and innovation rather than a linguistic exercise in legalistic 
rigidity.  The doctrine of reverse equivalency poses a viable solution for 
achieving the patent system’s goals of encouraging innovation and 
should be reconsidered by appellate courts as an important tool in 
litigation. 


