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The panel abused its discretion by failing to explain why an obvious to try rationale does not
apply;
The panel abused its discretion by disregarding unrebutted expert evidence at the institution
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The panel abused its discretion by improperly requiring a showing that a specific enzyme in
the prior art would have been known to reduce myosmine to (S)-nornicotine.
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I. INTRODUCTION 


Hangsen International Group Ltd. (“Hangsen”) respectfully requests director 


review of the panel’s Decision Denying Institution of Inter Partes Review 


(“Decision,” Paper 10). The panel abused its discretion three different ways. 


First, the panel abused its discretion by failing to explain why an obvious to 


try (or, an “obvious to screen”) rationale is inapplicable. The Supreme Court 


confirmed that obvious to try is a valid rationale for proving obviousness, and the 


panel relied on pre-KSR case law premised on obvious to try not being a valid 


obviousness rationale. Here, the claims cover the entire scope of enzymes with imine 


reductase activity applied to the process of synthesizing (S)-nicotine by reducing 


myosmine with an enzyme with imine reductase activity to form (S)-nornicotine, 


and the Petition identified (a) a design need or market pressure, (b) a finite number 


of identified, predictable solutions within the technical grasp of a person of ordinary 


skill in the art, and (c) a rationale for a person of ordinary skill in the art to pursue 


the solutions.  


Second, the panel abused its discretion by according no weight to unrebutted 


and well-reasoned expert evidence at the institution stage. The disregarded expert 


evidence reflected a person of ordinary skill in the art’s understanding of the prior 


art, which supported a motivation to combine the prior art and a reasonable 


expectation of success. 
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Third, the panel abused its discretion by improperly requiring a showing that 


a specific enzyme in the prior art would have been known to reduce myosmine to 


(S)-nornicotine to satisfy the claim term, “reducing myosmine with an enzyme with 


imine reductase activity to form (S)-nornicotine.”  


Accordingly, Hangsen respectfully submits that the panel abused its discretion 


and requests that the Director review the institution decision and order the panel to 


institute inter partes review on the Petition. 


II. ARGUMENT 


The panel abuses discretion if it makes “a clear error of judgment in weighing 


relevant factors or in basing its decision on an error of law or on clearly erroneous 


factual findings.” Bayer CropScience AG v. Dow AgroSciences LLC, 851 F.3d 1302, 


1306 (Fed. Cir. 2017) (quoting Mentor Graphics Corp. v. Quickturn Design Sys., 


Inc., 150 F.3d 1374, 1377 (Fed. Cir. 1998)). “An abuse of discretion occurs if the 


decision (1) is clearly unreasonable, arbitrary, or fanciful; (2) is based on an 


erroneous conclusion of law; (3) rests on clearly erroneous fact findings; or (4) 


involves a record that contains no evidence on which the [PTAB] could rationally 


base its decision.” Altaire Pharms., Inc. v. Paragon Biotek, Inc., 889 F.3d 1274, 


1284 (Fed. Cir. 2018), remand order modified by stipulation, Altaire Pharms., Inc. 


v. Paragon Biotek, Inc., 738 F. App’x 1017 (Fed. Cir. 2018). 
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A. The panel abused its discretion by failing to explain why an obvious 
to try rationale does not apply. 


The Petition sets forth an obvious-to-try contention of obviousness. “When 


there is a design need or market pressure to solve a problem and there are a finite 


number of identified, predictable solutions, a person of ordinary skill has good 


reason to pursue the known options within his or her technical grasp. If this leads to 


the anticipated success, it is likely the product not of innovation but of ordinary skill 


and common sense. In that instance the fact that a combination was obvious to try 


might show that it was obvious under § 103.” KSR Int’l Co. v. Teleflex Inc., 550 U.S. 


398, 421 (2007). That is the case here. 


The panel abused its discretion by basing its decision on an erroneous 


conclusion of law and by resting the decision on clearly erroneous fact findings. The 


Petition states, at the outset, that the “prior art shows that it would have been obvious 


to screen for an imine reductase to catalyze the reduction of an imine in a known 


reaction and that a POSITA would have had a reasonable expectation of success in 


doing so.” (Paper 2 at 2.) In fact, as the Decision recognized, the Petition set forth 


up to four different enzyme screening options and showed that any of them, if the 


screen were applied to myosmine as the substrate, would have likely yielded success 


in identifying at least one enzyme with imine reductase activity (noting the breadth 
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of the claim with respect to the enzyme) to reduce myosmine to form (S)-


nornicotine. 


Perhaps misapprehending Hangsen’s argument, the panel held that a “reliance 


on four distinct and separate approaches illustrates that Petitioner is proposing the 


use of trial and error without any discernable direction or guidance disclosed in the 


references themselves and is, instead, using hindsight to cull selective disclosures to 


arrive at the asserted combination.” (Paper 10 at 22.) The citation of distinct 


screening approaches was meant to reflect that a screen for imine reductase enzymes 


working on a target substrate (such as myosmine) could be done a number of 


different ways, and each would be reasonably expected to be successful. 


Compounding the issue, the panel relies on Pfizer, Inc. v. Apotex, Inc., 480 


F.3d 1348, 1365 (Fed. Cir. 2007) to backstop its finding that the Petition shows no 


reasonable expectation of success. The panel cites Pfizer for the notion that “to have 


a reasonable expectation of success, one must be motivated to do more than merely 


to vary all parameters or try each of numerous possible choices until one possibly 


arrived at a successful result, where the prior art gave either no indication of which 


parameters were critical or no direction as to which of many possible choices is 


likely to be successful.” (Paper 10 at 22.) The quote from Pfizer was premised on 


the assumption that “obvious to try is not the proper standard by which to evaluate 


obviousness.” Pfizer, 480 F.3d at 1365. This premise was squarely rejected by the 
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U.S. Supreme Court just over a month after Pfizer was decided. KSR Int’l Co. v. 


Teleflex Inc., 550 U.S. 398, 421 (2007) (confirming that “obvious to try” is a valid 


obviousness rationale). 


And in fact, the Petition sets forth a valid obvious-to-try contention, as each 


of the KSR elements is present: 


KSR Obvious to Try Element Evidence in Petition 
A design need or market pressure to 
solve a problem. 


 (R)-nicotine was known to be 
“unwanted” and, in a racemic synthesis 
of nicotine, was separated from the 
(S)-nicotine. (Paper 2 at 14, 21, 47; 
Ex. 1003 at 2:8–11 and 2:21–25). 


 Obtaining (S)-nicotine  
stereoselectively was a known goal in 
the art because (S)-nicotine is the more 
active enantiomer of nicotine. (Paper 2 
at 7; Ex. 1001 at 1:31–51.) 
 


A finite number If identified solutions.  Enzymes were effective in the 
production of chiral compounds 
industrially. (Paper 2 at 22–23; Ex. 1004 
at 12; Ex. 1002 ¶ 127.) 


 A person of ordinary skill was 
familiar with both myosmine and imine 
reductase enzymes. (Paper 2 at 8; 
Ex. 1001 at 3:35–39; Ex. 1002 ¶¶ 63, 
71.) 


 A person of ordinary skill, being 
familiar with imine reductases, would 
have known that imine reductase 
catalyzed reactions are  
characteristically stereoselective  
(Paper 2 at 8–9; Ex. 1002 ¶¶ 63, 71) and 
characteristically accepted a broad 
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KSR Obvious to Try Element Evidence in Petition 
range of substrates (Paper 2 at 8–9; 
Ex. 1002 ¶¶ 64, 71). 


 A person of ordinary skill in the 
art would have understood that 
myosmine is a prochiral imine. (Paper 2 
at 6; Ex. 1002 ¶ 61.) 


 Screening was well known in the 
art and well within the skill of a person 
of ordinary skill. (Paper 2 at 9; Ex. 1002 
¶¶ 65, 73.) 
 


The identified solutions are predictable.  Enzyme screens of imine 
reductases were known. (Paper 2 at 24–
25, 51, 56–57; Ex. 1002 ¶¶ 132, 234, 
244–47; Ex. 1004; Ex. 1006; Ex. 1011; 
Ex. 1009.) 


 Enzyme screens could have a 
variety of designs. (Id.) 


 Enzyme screens typically yielded 
successful results. (Paper 2 at 28–30, 
36–37, 54–58, 64–67; Ex. 1002 ¶¶ 138–
41, 175, 241–48, 278–83; Ex. 1004 at 
12–13; Ex. 1006 at 9, 38–40, 48, 52; 
Ex. 1011 at 3236–40; Ex. 1009 at 1749–
50; Ex. 1002 ¶¶ 64–65, 130–41, 223–
48.) 


 Enzyme screens demonstrated 
that imine reductases yielded highly 
stereoselective products across a broad 
range of substates. (Paper 2 at 15–19, 
24–30, 47–58; Ex. 1004 at 12–13; 
Ex. 1006 at 9, 38–40, 48, 52; Ex. 1011 
at 3236–40; Ex. 1009 at 1749–50; 
Ex. 1002 ¶¶ 64–65, 130–41, 223–48.) 
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KSR Obvious to Try Element Evidence in Petition 
The identified solutions are within the 
technical grasp of a person of ordinary 
skill in the art. 


Screening was well known in the art and 
well within the skill of a person of 
ordinary skill. (Paper 2 at 9, 25, 51, 54; 
Ex. 1002 ¶¶ 65, 73, 132, 234, 241.) 
 


 
The Petition establishes that it would have been obvious to try to screen for 


imine reductases to reduce myosmine to form (S)-nornicotine. The Petition further 


shows that if an enzyme screen was attempted against myosmine, a person of 


ordinary skill would have reasonably expected to identify an enzyme that reduced 


myosmine to (S)-nornicotine. The Decision does not explain why the rationale is 


inapplicable and, instead, relies on law predating KSR that presumed that “obvious 


to try” was not a valid rationale. 


B. The panel abused its discretion by disregarding unrebutted expert 
evidence at the institution stage. 


Hangsen submitted a 323-paragraph, 111-page declaration from its expert, Dr. 


Winkler, that provided well-reasoned support for Hangsen’s obviousness case, 


including explanations as to how a person of ordinary skill would have understood 


the prior art, why a person of ordinary skill would have combined the prior art, and 


why a person of ordinary skill would have reasonably expected success in combining 


the prior art. (Ex. 1002.) Hangsen cited Dr. Winkler’s opinions throughout the 


Petition. This evidence was unrebutted. 
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The panel abused its discretion at the institution stage by wholesale 


disregarding the evidence expressed as Dr. Winkler’s expert opinions, particularly 


with respect to the motivation of a person of ordinary skill in the art to combine the 


prior art. Cf. Altaire, 889 F.3d at 1284 (holding PTAB abused its discretion by 


assigning no weight to, and failing to consider, expert testimony). The panel’s 


decision to disregard Dr. Winkler’s expert opinion, particularly at the institution 


stage, was arbitrary. The panel stated that “Petitioner’s only support for its assertion 


that a person of ordinary skill in the art would have modified Divi’s process to 


‘avoid[] a resolution step’ is a citation to an identical, conclusory statement by Dr. 


Winkler.” (Paper 10 at 19.) Not only did the Petition rely on additional evidence 


directly from the prior art, the panel disregarded Dr. Winkler’s opinions about how 


a person of ordinary skill would have understood the prior art. Additionally, with 


respect to Ground 42, Dr. Winkler provided additional facts supporting a motivation 


to modify Divi that were not considered by the panel. 


First, the Petition cited evidence in the prior art that (R)-nicotine was known 


to be “unwanted” and, in a racemic synthesis of nicotine, was separated from the 


 
2 Ground 4 alleged in relevant part that, in light of Divi, Moody, Velikogne, and 
Wetzl, a person of ordinary skill in the art would have found it obvious to screen for 
an enzyme to reduce myosmine to (S)-nornicotine and would have reasonably 
expected success in finding an enzyme that would function accordingly. 
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(S)-nicotine. (Paper 2 at 14, 21, 47; Ex. 1003 at 2:8–11 and 2:21–25). The Petition 


thus cites evidence from within the prior art being modified that (R)-nicotine is 


“unwanted,” which would tell a person of ordinary skill in the art that a modification 


to the racemic reaction that would avoid a result where 50% of the product is 


unwanted is undoubtedly an improvement. (Paper 2 at 14; Ex. 1002 ¶ 94.) Divi’s 


own disclosure provides motivation to a person of ordinary skill in the art for 


modifying Divi. And Dr. Winkler supports this, opining that a person of ordinary 


skill would have known that making the Divi reaction stereoselective would improve 


the reaction. (Ex. 1002 ¶ 94.)  


Second, the Petition provided evidence in the prior art that Divi’s synthesis of 


nicotine was the “most convenient way” to prepare nicotine. (Paper 2 at 14, 21, 47; 


Ex. 1003 at 2:21–25, 3:16–19.) Dr. Winkler opines that a person of ordinary skill in 


the art would have understood Divi’s teaching that “[t]he most convenient way to 


prepare (R, S)-nicotine is through myosmine” would have provided motivation to a 


person of ordinary skill to start with Divi. (Paper 2 at 14; Ex. 1002 ¶ 93.) The 


evidence thus supports the Petition’s contention that Divi would be a logical starting 


point. (Paper 2 at 14.) 


Third, the Petition cited expert opinion evidence that a person of ordinary skill 


in the art would have recognized that avoiding a separation step for resolving (S)-


nicotine from (R)-nicotine would be an improvement. Specifically, Dr. Winkler 







IPR2023-00503 
Request for Director Review 


  10 


opines that a person of ordinary skill would have been motivated to make the Divi 


reaction stereoselective “to improve yield and simplify, if not eliminate, the need to 


resolve (S)-nicotine from a racemic mixture.” (Paper 2 at 54; Ex. 1002 ¶ 240.) This 


is a non-conclusory reason for modifying Divi that the panel failed to consider. 


Fourth, the Petition established that the background of the ’962 Patent 


admitted there was a known motivation in the art for obtaining (S)-nicotine 


selectively because it is the significantly more active enantiomer of nicotine. (Paper 


2 at 7; Ex. 1001 at 1:31–51.) Obtaining (S)-nicotine stereoselectively was admittedly 


a goal known in the art as of the effective filing date. (Id.) 


Fifth, the Petition set forth that a person of ordinary skill in the art would have 


understood that myosmine is a prochiral imine, and that prochiral imines can be 


reduced at their characteristic carbon-nitrogen double bond to form either the (R)-


amine or the (S)-amine. (Paper 2 at 6 (showing the C=N bond in myosmine); Ex. 


1002 ¶ 61.) The Petition further establishes that a person of ordinary skill was 


familiar with both myosmine and imine reductase enzymes. (Paper 2 at 8; Ex. 1001 


at 3:35–39; Ex. 1002 ¶¶ 63, 71.) And the Petition further establishes that a person of 


ordinary skill, being familiar with imine reductases, would have known that imine 


reductase catalyzed reactions are characteristically stereoselective (Paper 2 at 8–9; 


Ex. 1002 ¶¶ 63, 71) and characteristically accepted a broad range of substrates (Paper 


2 at 8–9; Ex. 1002 ¶¶ 64, 71). The knowledge of a person of ordinary skill about the 
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stereoselective and broad substrate scope characteristics of imine reductases was 


supported by Dr. Winkler. (Ex. 1002 ¶¶ 63–64, 71.) And this knowledge was 


confirmed by the prior art. (Ex. 1004 at 12 (“[t]he synthetic power of enzymes is 


their unequalled selectivity for the chemical reactions they catalyse”); Ex. 1011 at 


3239–40 (imine reductases have a broad substrate scope); Ex. 1009 at 1749 (same); 


id. at 1750 (the “vast majority” of imine reductases had “excellent 


enantioselectivities,” often above 90% ee).) 


Sixth, the Petition reflected that enzymes such as imine reductases were 


valuable in the industrial production of chiral compounds; indeed, they had become 


the “workhorse of the chemists’ toolbox for chiral chemistry” and were “at the 


epicentre of key drivers in process design, scale-up and economics.” (Paper 2 at 22–


23; Ex. 1004 at 12.) And the Petition relied on Dr. Winkler’s expert opinion that a 


person of ordinary skill in the art would have understood from the prior art (in 


addition to the background knowledge) that enzymes were effective in the 


production of chiral compounds industrially. (Paper 2 at 23; Ex. 1002 ¶ 127.) 


Seventh, the Decision adopted a very highly skilled, experienced, and 


knowledgeable definition of a person of ordinary skill in the art. (Paper 10 at 2 


(adopting the definition proposed in the Petition).) The person of ordinary skill 


would have had a Ph.D. with years of experience in organic synthesis, chiral 


synthesis, and the use of enzymes in reactions. (Id.) It is logical that such a skilled 
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person would have had the foregoing background knowledge, would have been able 


to identify myosmine in the Divi reaction as a prochiral imine, would have 


appreciated that myosmine was amenable to a stereoselective reaction using an 


imine reductase, and would have known that making a racemic reaction 


stereoselective would improve yield and thus improve the economics in an industrial 


setting. 


Accordingly, the Petition set forth a detailed rationale for why a person of 


ordinary skill would have been motivated to modify Divi to incorporate an imine 


reductase catalyst into the reaction. At the very least, the Petition set forth factual 


disputes that the panel improperly resolved against Hangsen at the institution stage. 


For example, the Decision credits one statement in Divi that “enantioselective 


synthesis is too expensive on an industrial scale.” But enzymes were never 


mentioned in Divi, and the Decision ignored the Petition’s countervailing evidence 


that the use of enzymes in industrial chiral syntheses was known and economical. 


(Compare Paper 10 at 20 (citing Ex. 1003 at 2:8–11) with Paper 2 at 23 (citing Ex. 


1004 at 12 and Ex. 1002 ¶ 127).) The panel’s refusal to consider the evidence in the 


Petition, including the unrebutted expert declaration of Dr. Winkler, was an abuse 


of discretion, especially at the institution stage. 
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C. The panel abused its discretion by improperly requiring a showing 
that a specific enzyme in the prior art would have been known to 
reduce myosmine to (S)-nornicotine. 


The panel improperly required a showing in the prior art that a specific 


enzyme—in context, the specific enzyme that successfully reduced an imine to the 


(S)-amine in Moody—would likely reduce myosmine to (S)-nornicotine in order to 


satisfy the claim term, “an enzyme with imine reductase activity to form (S)-


nornicotine.” (Paper 10 at 21.) However, the claim term broadly encompasses all 


enzymes that function to successfully reduce myosmine to (S)-nornicotine in a 


synthesis of (S)-nicotine. As such, it was not necessary to show that a person of 


ordinary skill in the art would expect that a specific enzyme in the prior art would in 


fact reduce myosmine to (S)-nornicotine. Thus, the panel abused its discretion by 


basing its decision on an erroneous conclusion of law and by resting the decision on 


clearly erroneous fact findings. Given the breadth of the claim, which covers the 


genus of processes of synthesizing (S)-nicotine in which myosmine is reduced to 


(S)-nornicotine using an enzyme with imine reductase activity (with each process 


utilizing a specific enzyme being a species within the broad genus), it suffices to 


show that a person of ordinary skill would reasonably expect to find an enzyme that 


worked to reduce myosmine to (S)-nornicotine by applying known screening 


techniques. The petition offered extensive evidence that a person of ordinary in the 


art would have reasonably expected to find such an enzyme (Paper 2 at 28–30, 36–
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37, 54–58, 64–67; Ex. 1002 ¶¶ 138–41, 175, 241–48, 278–83) using known 


screening techniques (Paper 2 at 24–25, 51, 56–57; Ex. 1002 ¶¶ 132, 234, 244–47). 


Accordingly, the panel’s failure to correctly apply the proper breadth of the scope of 


claim 1 was an abuse of discretion. 


III. CONCLUSION 


For the foregoing reasons, Hangsen respectfully requests that the Director 


review the institution decision and order the panel to institute inter partes review on 


the Petition. 
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and may not contain a full description of all relevant facts or a
complete analysis of all relevant issues or authorities.
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destroyed, arrive late or incomplete, or contain viruses. Therefore,
we do not accept responsibility for any errors or omissions that are
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