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INTRODUCTION AND INTEREST OF AMICUS CURIAE 

The panel’s decision could significantly impair drug and biotechnology 

development efforts.  Patents exist to ensure that innovators can recover the 

investments needed to develop new technology.  Pharmaceuticals and biologics often 

present the quintessential case for patent protection.  The up-front costs of bringing a 

new drug to market are enormous (estimates for a drug like Baraclude®, which uses a 

previously unknown compound, range from $800 million to $1.2 billion), while the 

costs of copying such an invention once it is made are low.  See, e.g., Congressional 

Budget Office, Research and Development in the Pharmaceutical Industry 2 (Oct. 2006).  “By 

preventing rival firms from free riding on the innovating firms’ discoveries, patents 

can enable pharmaceutical firms to cover their fixed costs and regain the capital they 

invest in R&D efforts.”  FTC Report, To Promote Innovation: The Proper Balance of 

Competition and Patent Law and Policy, Ch. 3, p. 4 (2003).  Without patent exclusivity, 

many pharmaceuticals and biologics might never make it to market—few would risk 

such a large up-front investment for so uncertain a return.  “Indeed, drug researchers 

who work in government and academia report that when they are looking for partners 

in private industry to fund the development of the drugs they discover, it is almost 

impossible to attract interest unless the drugs are patented.”  Benjamin N. Roin, 

Unpatentable Drugs and the Standards of Patentability, 87 TEX. L. REV. 503, 512-13 (2009). 

Given these market realities, courts must be careful when breaking new ground 

in assessing the obviousness of pharmaceutical and biological inventions.  This is such 
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a case.  The panel’s obviousness determination hinges on the false premise that a prior 

art compound was non-toxic, and that the skilled artisan would have (mistakenly) 

been motivated to modify it in the (erroneous) expectation the modified compound 

would have similar properties.  This case thus presents the following questions:  What 

weight should be given to mistaken assumptions and misguided expectations?  And, 

when the surprising difference between the prior art and the invention is discovered, 

should it matter whether that difference is due to the unexpected superiority of the 

invention or the unexpected inferiority of the prior art?  Such questions underscore the 

unpredictability of biotechnology and deserve this Court’s en banc attention.  

Amicus curiae Biotechnology Industry Organization (BIO) is concerned that the 

panel’s approach to these questions (and others) could threaten investment in the 

pharmaceutical and biological arts.  BIO is the world’s largest bioindustry trade 

association, representing over 1100 biotechnology companies, academic institutions, 

state biotechnology centers, and related organizations worldwide.  BIO members 

research and develop biotechnological healthcare, agricultural, environmental, and 

industrial products.  BIO members range from startups and university spinoffs to 

Fortune 500 corporations, though most are small companies that have yet to bring 

products to market or attain profitability, and thus depend on private investment for 

their growth.  Strong patents are essential to attracting that investment. 

BIO thus respectfully favors rehearing en banc.  The appellant is a BIO member, 

but no party to this appeal has contributed financially or substantively to this brief.  



3 

ARGUMENT 

I. The Invention’s Unexpected Superiority Over the Prior Art Is Relevant 
to Non-Obviousness, Even If Uncovered Only After the Invention. 

The first aspect of the panel’s opinion that warrants rehearing is its refusal to 

consider one of the invention’s key unexpected advantages over the closest prior art.  

The panel found the claim to entecavir obvious by reasoning that the skilled artisan 

would have used the prior art compound “2’-CDG” as a lead and modified that to 

arrive at the invention.  (Slip op. at 7-11.)  The panel noted that, “at the time of 

entecavir’s invention, the Price reference,” which involved in vitro cell testing, (A2086), 

“showed that 2’-CDG was generally understood to be safe and nontoxic.” (Slip op. at 

10.)  But, within a year of the invention, live animal testing on 2’-CDG showed it was 

extremely toxic.  (A2057, A2064.)  The compound was never tested in humans, and 

scientists “never found a dose that wasn’t toxic.”  (A1255.)  Entecavir, by contrast, 

became a highly potent yet exceptionally safe FDA-approved treatment.  (A50-51.)   

The panel ignored the toxicity difference between the invention and the prior 

art—the difference, quite literally, between life and death—because it was discovered 

shortly after the invention.  (Slip op. at 10.)  The panel relied on the general 

proposition that obviousness is determined at the time of invention.  (Id.)  That is 

certainly true.  But, by stopping there, the panel created a potential conflict with other 

precedent and uncertainty for those who invest in innovation.  Rehearing is warranted 

to address those effects of the panel’s decision.   
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In particular, the panel’s decision is in tension with prior decisions holding that 

it is permissible to consider unexpected results that are first recognized after the 

invention is made.  See, e.g., Sanofi-Aventis Deutschland GmbH v. Glenmark Pharms. Inc., 

USA, 748 F.3d 1354, 1360 (Fed. Cir. 2014) (“Glenmark also argues that later-

discovered benefits cannot be considered in an obviousness analysis, here referring to 

the improved kidney and blood vessel function that were observed after the patent 

application was filed.  That is incorrect; patentability may consider all of the 

characteristics possessed by the claimed invention, whenever those characteristics 

become manifest.”); Genetics Institute, LLC v. Novartis Vaccines and Diagnostics, Inc., 655 

F.3d 1291, 1307 (Fed. Cir. 2011) (“[E]vidence of unexpected results may be used to 

rebut a case of prima facie obviousness even if that evidence was obtained after the 

patent’s filing or issue date.”); Knoll Pharm. Co., Inc. v. Teva Pharms. USA, Inc., 367 F.3d 

1381, 1385 (Fed. Cir. 2004) (“Evidence developed after the patent grant is not 

excluded from consideration, for understanding of the full range of an invention is 

not always achieved at the time of filing the patent application.”).   

Indeed, many of the objective indicia—e.g., commercial success, praise by 

others, licensing, copying—involve post-invention events.  This Court has thus held 

that assessing obviousness at the time of invention does not prevent consideration of 

all evidence of the invention’s value, even evidence that is only discovered later: 

Although the § 103 analysis remains properly focused “at the time the 
invention was made,” it would be error to prohibit a patent applicant or 
patentee from presenting relevant indicia of nonobviousness, whether or not 
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this evidence was available or expressly contemplated at the filing of the patent 
application.  Relevant secondary considerations often are not manifest even 
until well after the issuance of a patent.  The dissent would require either an 
express prediction of unexpected properties in the patent specification or a 
showing of the inventors’ contemporaneous knowledge of such properties 
before the PTO or any court could consider such probative evidence.  Our 
precedent contains no such requirement. 
 

Genetics Institute, 655 F.3d at 1307 (internal cite omitted). 

 The Court has been right to recognize the relevance of post-invention events 

because they sometimes shed light on what “would have been obvious” at the time of 

invention.  Take commercial success.  If an invention reaps phenomenal profits after 

it is introduced, this can suggest that it would not have been obvious at the time it was 

made—otherwise, someone else would have already made it so she could reap those 

profits.  The same is true of licensing and copying.  If many others are suddenly 

interested in producing the invention after it is made, this suggests it wasn’t obvious 

beforehand—otherwise, one of them would have done it sooner.   

 Later discovered, unexpected differences between the claimed invention and 

the prior art shed similar light on what “would have been obvious” previously.  If the 

art is so unpredictable that skilled artisans discover new surprising benefits of the 

invention even after it is made, it suggests that the invention would have been less 

apparent when it was achieved than it now appears in hindsight.  Indeed, an 

invention’s unexpected benefits over the prior art are—by definition—discovered 

only after it is made.  So the fact that they are discovered months or even years later 

should not diminish their relevance to non-obviousness; if anything, the delayed 
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discovery reinforces the invention’s non-obviousness by showing it is not something 

that would have been arrived at in the ordinary course, without patent protection. 

 This case presents an additional wrinkle:  the later-discovered, unexpected 

difference is due to a subsequent discovery of a negative property of the prior art 

compound (2’-CDG), whereas the prior cases dealt with subsequently discovered 

beneficial properties of the invention.  Yet its probative value remains equally strong.  

In the panel’s words, “[t]o be particularly probative, evidence of unexpected results 

must establish that there is a difference between the results obtained and those of the 

closest prior art, and that the difference would not have been expected by one of 

ordinary skill at the time of the invention.”  (Slip op. at 16).  That is the case here:  at 

the time of invention, a skilled person couldn’t have expected such a large toxicity 

difference.  This unexpected difference underscores the art’s unpredictability—if 

researchers were wrong about the safety of the known compound 2’-CDG, it casts 

serious doubt on the skilled artisan’s ability to predict and extrapolate properties of 

the unknown compound entecavir at the time of invention.  And, without 

predictability, there is often not the required “likelihood of success” for obviousness. 

In addition, even if the skilled artisan were initially motivated to modify 2’-CDG, she 

would have been equally motivated to further investigate its safety and have learned of 

its toxicity, eliminating whatever motivation there was to use it as a starting point.   

 The panel’s mistake could have at least two serious real-world consequences, so 

it warrants en banc correction.  First, it threatens the incentive for future researchers 
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and the investors on whom they rely.  As the panel acknowledged, “carbocyclic 

[nucleoside] analogs,” the class that included both 2’-CDG and the invention, “were 

generating a great deal of interest among researchers searching for compounds with 

antiviral activity” with several institutions seeking to find the compound with the right 

efficacy and safety.  (Slip op. at 9.)  These entities would not have invested in finding 

that needle-in-a-haystack if they had known they could not obtain a return through 

the patent system.  Yet the panel used the fruitless attempts of others to take away the 

patent of the only one to succeed.  Second, a rigid rule cutting off consideration of 

post-invention information could make it difficult for innovators to assess the optimal 

time to file their patents.  The AIA’s new first-to-file system puts pressure on 

companies to file early, lest they lose priority.  But, under the panel’s approach, 

innovators might be better off waiting, in case new, unexpected differences between 

the invention and prior art come to light during clinical testing.  There is no reason to 

put innovators to that difficult choice.  The rule should continue to be that any 

information demonstrating the invention’s advantages is available for consideration.   

II. Unexpected Differences in Degree Are Highly Relevant to the Non-
Obviousness of Pharmaceutical and Biological Inventions. 

The panel compounded its error by dismissing the invention’s unexpected 

potency as a mere “difference in degree.”  (Slip op. at 16-18.)  Failing to give proper 

weight to an unexpected “difference in degree” could eliminate patent protection for 

significant numbers of pharmaceutical and biological inventions, thereby discouraging 
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the investment needed to bring these inventions to market.  The Court should thus 

grant rehearing en banc to give proper weight to any unexpected benefits of the 

invention, regardless of whether they are classified as differences in degree or kind. 

 From the perspective of skilled artisans, a “difference in degree” is often the 

difference between an FDA-approved drug and yet another failure.  Phase II and III 

clinical trials are the most expensive, timely, and arduous portion of the approval 

process, and they explore a drug’s relative efficacy against a placebo and/or existing 

therapies.  See D. DeMets et al., FUNDAMENTALS OF CLINICAL TRIALS (4th Ed. 2010).  

Most drugs fail at these stages due to lack of efficacy.  See, e.g., J. Arrowsmith, Trial 

Watch:  Phase II failures: 2008-2010, 10 NATURE REV. DRUG DISCOVERY 87 (2011); J. 

Arrowsmith, Trial Watch:  Phase III and submission failures:  2007-2010, 10 NATURE REV. 

DRUG DISCOVERY 328-329 (2011).  In other words, most drugs fail because they do 

not show a sufficient difference in “degree” of activity.  But the panel’s approach 

diminishes, if not ignores, this significant hurdle in the drug development process.   

 No new pharmaceutical is developed in a single “flash of genius.”  Researchers 

spend years synthesizing and testing hundreds of compounds, just as in this case.  

(A2102-05, A2144-52, A25.)  Synthesizing each compound is often a challenge of its 

own—it took 6 months to make entecavir.  (A1208-09.)  After each compound is 

made, researchers carefully balance its efficacy and safety against the others, a process 

that begins with in vitro (test tube-type) experiments, and then animal studies, and then 

years of phased human testing.  Each stage yields new data—here, the progression 
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from in vitro to animal testing caused 2’-CDG to go from promising to toxic.  But, at 

any stage, the differences among compounds might fall within what the panel called a 

“difference in degree” rather than “kind.”   

After all, when researchers know that compounds in a particular family have a 

particular “kind” of activity, they explore other related compounds to see if they have 

more of that kind of activity while remaining safe.  This is, in one sense, a “difference 

in degree.”  But, as a practical matter, it is equally as important as any difference in 

kind because a compound’s relative efficacy can be the difference between a state of 

the art treatment and an obsolete therapy.  The invention here is a prime example.  

Although the panel labeled entecavir’s increased potency as a “difference in degree,” 

that potency has led to an only 1.2% rate of first-time patients developing resistance 

to the drug, unlike the near 70% resistance rates for prior hepatitis drugs.  (A49-50.)  

The legal question thus becomes:  should the patent system promote research 

that seeks the best treatments and not just the first molecule researchers find that is 

close?  We submit that the answer is yes, while the panel’s extension of obviousness 

law answers it no.  The panel erred.  Imagine if researchers had stopped at 2’-CDG 

because they discovered a molecule with a particular “kind” of antiviral activity and 

knew they could not patent any related compound with a different “degree” of that 

activity.  They would have been left with a toxic molecule.  Valuable development 

time would have been lost in the uncertain search for chemically unrelated 

compounds with similar activity, while patients would have gone untreated.  Imagine 
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applying this analysis every time researchers found a promising lead.  Development 

would drag on, with treatments coming to market much later or never at all. 

The panel’s narrow view of the applicability of unexpected results to a 

pharmaceutical patent is particularly flawed given the regulatory hurdles required to 

bring those products to market.  Companies must spend hundreds of millions of 

dollars on multiple stages of efficacy and safety trials for new compounds.  These 

trials are the main up-front cost they incur to bring a drug to market.  And, although 

companies hope that every potential drug that starts in a Phase I FDA trial makes it 

through Phase III humans trials and into approval, the odds are low—recent 

estimates suggest only 10-15% of drugs make it through.  See, e.g., Michael Hay, et al., 

Clinical Development Success Rates for Investigational Drugs, 32 NATURE BIOTECHNOLOGY 

41-50 (2014).  It would seem that almost any compound that makes it through this 

process has defied the odds and achieved an unexpected kind of a result.  The panel’s 

cramped view of patentability leaves that very much in doubt.   

The bottom line is that obviousness should eliminate only patents on 

technology that would have been developed as quickly without one.  That description 

is inapplicable to most pharmaceutical and biological inventions, even where their 

benefits are matters of degree.  The panel’s opinion casts a shadow of uncertainty 

over those inventions, which undermines future investment in those areas. 

CONCLUSION 

 For the reasons above, BIO respectfully asks that this Court grant rehearing. 
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