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I. INTRODUCTION 

Petitioner responds to PO’s arguments concerning Grounds 2A-2B and 4A-

4C, and relies on the arguments made in the Petition for Grounds 1 and 3A-3D.   

For Grounds 2A-2B, Petitioner has shown that a POSITA would have been 

motivated to combine Giacino and Brown with a reasonable expectation of success 

in achieving the claimed subject matter of the ’096 Patent.  PO fails to show 

otherwise.  Instead, PO incorrectly attempts to raise the bar to prove obviousness by 

characterizing Petitioner’s challenge as premised on inherent obviousness.  This 

mischaracterization taints every objection PO raises against Ground 2.  However, 

Petitioner’s ground is not based on inherent obviousness. 

  Rather, Petitioner showed that Giacino discloses meat-flavored 

compositions that include the claimed sugar and sulfur compounds and produce a 

meaty aroma (and at least two volatiles having meat-associated aroma) when heated.  

Indeed, this is undisputed by PO’s expert.  Petitioner also explained that a POSITA 

would have had been motivated to add leghemoglobin (an isolated heme-containing 

protein) to Giacino’s compositions, and would reasonably expect success in doing 

so, because Brown teaches that leghemoglobin contributes favorably to cooked meat 

aromas.  Hence, an absolute guarantee of success is not required under Ground 2. 

Accordingly, PO’s arguments that Petitioner cannot show that the presence of 

cysteine, ribose, and thiamine in any composition inherently results in the production 
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of a meaty aroma fails.  Similarly, PO’s contention that Petitioner did not specify the 

reaction conditions for PO to “test” whether the Giacino-Brown composition 

actually produces meaty aroma also fails.  Only a reasonable expectation of success 

is required.  And, in any event, Petitioner identified specific compositions and 

reaction conditions in Giacino and Brown. 

PO’s assertion that Petitioner’s expert, Dr. Tarté, lacks the knowledge 

necessary to testify on whether the proposed combination renders the claims obvious 

is baseless.  Dr. Tarté appropriately relied on Petitioner’s flavor chemistry expert, 

Dr. McGorrin, on questions dealing with flavor chemistry that were not the basis of 

his opinions.   

Finally, PO’s arguments concerning motivation to combine fail.  For example, 

lipid oxidation is not a concern as Giacino’s compositions do not require lipids and 

Brown teaches that adding leghemoglobin to compositions that contain oil still result 

in favorable meaty aromas.  Any alleged differences in the compositions and 

underlying reactions driving Giacino and Brown are also inconsequential as PO fails 

to explain why such differences matter.   

As to Grounds 4A-4C, PO’s short, dismissive response provides little more 

than a conclusory assertion that a POSITA would not have added Proulx’s soy 

leghemoglobin to Giacino’s compositions to fortify them with heme iron because 

Giacino’s flavor additives were allegedly only meant to provide nutrition.  This 
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ignores authority that a reference itself does not need to suggest the proposed 

modification and further ignores that common flavor additives are specifically used 

to provide nutritive benefits to foods.   

Petitioner respectfully requests that the challenged claims be found 

unpatentable.1 

II. GROUNDS 2A-2B: GIACINO, BROWN, MACLEOD RENDER THE 
CHALLENGED CLAIMS OBVIOUS 

A. PO’s Arguments Are All Predicated on a Mischaracterization of 
the Petition and an Erroneous Inherent Obviousness Theory 

In an effort to defeat obviousness by artificially raising the bar Petitioner must 

meet, PO mischaracterizes Grounds 2A-2B as “rest[ing] on an inherent obviousness 

theory” where “including cysteine, thiamine, and ribose in a composition[] would 

necessarily result in the production of at least two volatile compounds associated 

with a meaty aroma.”  POR, 25.2  PO presented the same flawed inherency theory in 

its POPR (Paper 8, 18-19), which the Board properly rejected.  Paper 23 (“I.D.”), 

30-32.  The Board can safely reject PO’s arguments again because, as explained 

 
1   The arguments made herein for Grounds 2A and 4A equally apply to Grounds 2B 

and 4B-4C, respectively, and challenged claims 1-12 and 14-24, unless otherwise 

stated.   

2   All emphasis added unless otherwise stated. 
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further below, Petitioner’s ground is based on obviousness, not inherent 

obviousness.  Petitioner need not show that the proposed combination would 

necessarily result in the production of a meaty aroma or at least two volatiles having 

a meat-associated aroma.  Only a reasonable expectation of success is required.  

AstraZeneca LP v. Breath Ltd., 603 Fed.Appx. 999, 1002 (Fed. Cir. 2015) 

(“Obviousness requires a showing that a skilled artisan would have perceived a 

reasonable expectation of success in making the invention….  To meet this standard, 

only a reasonable expectation of success, not a guarantee, is needed.”).   

PO’s mischaracterization infects every objection PO raises against Grounds 

2A-2B.  For example, PO contends that the Petition purportedly lacks the requisite 

degree of particularity to establish obviousness.  POR, 25-28.  However, this 

contention hinges on PO’s alleged need to “test” “Petitioner’s theory of its case[] 

that including cysteine and ribose in Giacino’s composition and further adding 

leghemoglobin from Brown will result in a meaty aroma.”  POR, 25-28 (emphasis 

original); Ex. 2030, ¶¶65, 67-69.  Similarly, PO argues that Giacino and Brown fail 

to satisfy limitation 1[e]/10[f] because “Petitioner’s conclusion that the claimed 

volatile compounds would necessarily be produced [is] unsupported.”  POR, 28-30 

(emphasis added); Ex. 2030, ¶¶70-71.  Finally, in arguing that a POSITA would not 

have been motivated to combine Giacino and Brown, PO contends that Petitioner’s 

experts and its evidence allegedly fail to show that “the only possible outcome” of 
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adding Brown’s leghemoglobin to Giacino’s compositions was a positive 

contribution to meaty aroma.  See POR, 30-35; Ex. 2030, ¶¶66, 72-80. 

Notably, the Petition did not argue that the mere presence of cysteine, ribose, 

and thiamine in any composition necessarily results in a meaty aroma or the 

production of at least two volatiles having a meat-associated aroma.  Nor did 

Petitioner argue that the combination of Giacino and Brown will necessarily produce 

a meaty aroma or at least two volatiles associated with a meaty aroma.   

Rather, the Petition argued that Giacino expressly discloses that its 

compositions undergo a “reaction” when heated to produce a “meat[y] flavor.”  

Paper 7 (“Pet.”), 33 (citing Giacino, 2:5-8, 6:15-17, 6:20-23; Ex. 1003, ¶¶208-209); 

see also Giacino, 1:19-25, 1:59-65, 2:48-52 (“the basic reaction mixture is a 

composition which has a marked meat flavor”).  A POSITA would understand that 

Giacino’s “meat[y] flavor” refers to a meaty aroma.  Pet., 33; Ex. 1003, ¶209 (citing 

Ex. 1005, ¶27 (Dr. McGorrin testifying “flavor” and “aroma” are used 

interchangeably in the art)).  PO’s expert agrees.  Ex. 1182 (Qian Tr.), 40:3-41:22, 

48:14-21.  PO’s expert also agrees that a meaty aroma generally, and Giacino’s 

meaty aroma specifically, implicates the presence of at least two volatiles having a 

meat-associated aroma.  Ex. 1182 (Qian Tr.), 44:5-23, 47:4-49:14 (Dr. Qian 

admitting that Giacino’s meaty aroma means more than two volatiles having a meat-

associated aroma are present); Ex. 2032, 63:11-64:22 (Dr. Tarté testifying that 
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“heating [Giacino’s] composition…would generate volatiles[,] [w]hich are 

responsible for the [meaty] flavor”); Ex. 1181 (McGorrin Suppl.), ¶¶12-15.  The 

Board similarly recognized that “Giacino’s heating produces volatiles that produce 

the claimed ‘aroma,’” and that PO’s arguments could not explain “how the volatiles 

produced by Giacino’s heating, which Giacino discloses produces the desired meaty 

‘flavor,’ would not also produce the required ‘aroma.’”  I.D., 31-32. 

In connection with Giacino’s teachings, Petitioner further explained that it “is 

not surprising” that Giacino’s compositions have a meaty aroma given that several 

of the compounds in Giacino’s compositions—e.g., ribose, cysteine, thiamine, 

protein hydrolysate—are well-known flavor precursors that have been used in 

“reaction product”-based meat flavoring compositions for decades and are known to 

produce scores of volatile compounds having a meat-associated aroma.  Pet., 34 

(citing Ex. 1003, ¶¶210-211); Ex. 1005, ¶¶45-55, 67-70, 75-78.  Thus, contrary to 

PO’s mischaracterization, the Petition did not allege that the mere presence of 

cysteine, ribose, and thiamine in any composition—divorced from Giacino’s 

teachings and compositions—would always result in the production of at least two 

volatiles having a meat-associated aroma no matter the environmental 

conditions/factors.  Instead, use of these well-known flavor precursors in Giacino’s 

compositions coupled with Giacino’s express disclosure that its compositions 

produce a meat flavor/aroma when heated, demonstrate to a POSITA that Giacino’s 
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compositions produce at least two volatiles having a meat-associated aroma.  Pet., 

33-34; Ex. 1003, ¶¶209-211; Ex. 1182 (Qian Tr.), 47:4-49:14; Ex. 2032, 63:11-

64:22; Ex. 1181, ¶¶16-20.   

As to Brown’s teachings, Petitioner showed that Brown teaches adding 

leghemoglobin would further contribute to Giacino’s meaty aroma.  Pet., 34; Ex. 

1003, ¶212.  A POSITA would have been motivated to add Brown’s leghemoglobin 

to Giacino’s compositions to provide a cooked meat aroma/flavor that would further 

Giacino’s goal of producing a “true[r] flavor” of meat.  Pet., 29-30; Ex. 1003, ¶¶174-

175, 193-194.  To that end, Brown disclosed that specific volatile compounds (e.g., 

2-octanone, 2-methylfuran, “and many other unidentified compounds”) were 

produced exclusively or more abundantly in compositions containing 

leghemoglobin versus those without.  Id.  Petitioner explained that a POSITA would 

have had a reasonable expectation of success based on, inter alia, the similarities 

between Brown’s and Giacino’s compositions.  Pet., 30-31; Ex. 1003, ¶¶174, 184, 

193, 196; Ex. 2032, 77:6-78:9.  Hence, Petitioner’s theory is not that the combination 

of Giacino and Brown will necessarily produce a meaty aroma or produce at least 

two meat-associated volatiles, as PO alleges, but instead that a POSITA would have 

been motivated to add Brown’s leghemoglobin to Giacino’s compositions and would 

have had a reasonable expectation of success in achieving a meaty aroma or at least 

two volatiles having a meat-associated aroma. 
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Accordingly, each of PO’s objections to Grounds 2A-2B fail because they are 

predicated on the above mischaracterizations and an erroneous belief that 

Petitioner’s burden is to show that the proposed combination necessarily produces a 

meaty aroma or at least two volatiles having a meat-associated aroma.   

B. The Reaction Factors/Conditions PO Identifies Are Therefore 
Irrelevant 

PO identifies, inter alia, pH, cooking time, cooking temperature, moisture, 

particle size, compositional structure/milieu, etc. as factors/conditions that may play 

a role in the reactions driving aroma and volatile compound production.  POR, 25-

27 (citing Ex. 2030, ¶¶35-40, 65, 67-68; Ex. 1005, ¶¶56, 98-99, 103-104, 106, 150-

151, 158-159, 162, 164); POR, 29.  PO argues that because these factors/conditions 

might impact a composition’s aroma/volatile profile, Petitioner cannot show that the 

mere presence of cysteine, ribose, and thiamine in any composition necessarily 

results in the production of a meaty aroma or two volatiles having a meat-associated 

aroma.  See POR, 25-30; Ex. 2030, ¶¶67-71.  However, since Petitioner did not make 

this argument (supra Section II.A), PO’s contention is irrelevant and fails. 

Moreover, a POSITA would also understand that Giacino accounts for the 

various factors/conditions identified by Petitioner (Ex. 2030, ¶¶35-40, 68-71) 

because Giacino expressly teaches that its compositions produce a meaty 

flavor/aroma after undergoing a “reaction” when heated.  Giacino, 6:15-23.  Ex. 

1181, ¶¶21-22.  Additionally, the above factors/conditions were well-known to a 
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POSITA and only ordinary skill would have been needed to follow the teachings of 

the prior art and adjust these conditions/factors to produce a meaty aroma and 

volatiles.  Id., ¶¶23-27.  Relatedly, PO’s assertion that Giacino does not expressly 

disclose the Maillard reaction in inapposite because the claims do not require any 

particular reaction and Giacino’s disclosures related to precursors, “reactions,” 

cooking times/temperatures, all support a finding that Giacino’s compositions do 

undergo a Maillard reaction.  Id., ¶¶28-30. 

PO similarly argues that the presence of other ingredients besides cysteine, 

thiamine, and ribose in the composition, such as taurine or leghemoglobin, would 

also impact the reactions driving aroma and volatile compound production and, 

therefore, Petitioner cannot conclude that limitations 1[e]/10[f] are “necessarily” 

satisfied.  Ex. 2030, ¶¶70-71; POR, 29-30.  Again, PO’s contention fails because 

Petitioner did not make this argument.  Supra, Section II.A. 

Moreover, the claims do not exclude taurine and Giacino’s compositions 

produce meaty aromas and volatiles having a meat-associated aroma despite 

containing taurine.  Ex. 1181, ¶¶31-35.  As to adding leghemoglobin, PO ignores 

Giacino’s and Brown’s teachings that preparing their meat-flavored compositions 

results in the production of volatiles having a meat-associated aroma.  Id., ¶¶36-42.  

Moreover, a POSITA would have the relevant skill and training to make any 

adjustments, if needed, to the preparation of Giacino’s compositions when adding 
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Brown’s leghemoglobin to achieve the meaty aromas and volatiles taught therein.  

Id., ¶¶43-46, 51-53.   

C. The Petition Does Not Lack Particularity to Show Obviousness 

PO’s argument that the Petition lacks the requisite degree of particularity to 

establish obviousness is wrong.  First, PO’s contention fails because it is predicated 

on PO’s mischaracterization of the Petition and Petitioner’s burden of proof.  Supra, 

Section II.A.  

Second, Petitioner satisfied its burden of particularity by identifying specific 

compositions described in Giacino and Brown as the basis for its obviousness 

combination.  For example, Petitioner expressly identified and analyzed a specific 

composition containing thiamine, taurine, cysteine, hydrolyzed vegetable protein, 

ribose, and leghemoglobin.  Pet., 32-33; see id., 31-33 (citing Giacino, 2:5-8, 2:53-

60, 3:23-25, 3:43-46, 5:1-10, 6:1-7).  Petitioner also cited detailed information 

concerning precursor concentration ranges and heating instructions.  See, e.g., Pet., 

31-33, 38-39 (citing Giacino, 5:1-10, 6:26-31, 6:68-71). PO’s expert undermines 

PO’s contention as he suggested that the above information, including precursor 

concentrations, ratio ranges, and heating instructions provided sufficient detail to 

allow a POSITA to recreate a meat flavored substitute known to have a meaty aroma. 

See Ex. 1182 (Qian Tr.), 36:18-37:2, 38:15-23. 
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Third, the challenged claims do not require the level of specificity PO 

demands.  Claim 1 broadly claims a composition comprising a heme protein, sugar, 

and sulfur compound.  The composition contains no animal products and produces 

at least two volatile compounds when cooked.  Notably, claim 1 places no 

restrictions on the specific combination of sugars/sulfurs listed, their 

amount/concentration, cooking temperature/time, pH, moisture, or any of the other 

factors/conditions PO states are purportedly necessary for Petitioner to establish 

obviousness.  POR, 25-28.  Accordingly, PO’s assertion that Petitioner allegedly 

does not identify the specific amounts of each flavor precursor and all of the 

environmental conditions that give rise to the Maillard reaction to produce the meat-

associated volatiles is baseless because the claim itself includes no such restrictions. 

D. Dr. Tarté’s Testimony Support’s Petitioner’s Obviousness Ground 

PO’s accusation that Dr. Tarté lacks the knowledge necessary to testify on 

whether the proposed combination renders limitation 1[e]/10[f] obvious is baseless.  

POR, 28-29, 31-32.  PO’s contention is based on Dr. Tarté’s appropriate reliance on 

Petitioner’s flavor chemistry expert, Dr. McGorrin, on the questions of whether 

“nothing else matter[ed]” other than the presence of cysteine and ribose in a 

composition to generate a meaty aroma and whether “the only possible outcome” of 

adding leghemoglobin to Giacino’s composition was a positive contribution to 
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meaty aroma.  POR, 28-29 (citing Ex. 2032, 57:7-58:24), 31-32 (citing Ex. 2032, 

78:10-25).   

First, Dr. Tarté’s reliance on Dr. McGorrin for these questions does nothing 

to discredit his opinions as to the obviousness of the challenged claims in view of 

Giacino and Brown because Dr. Tarté did not opine that the presence of cysteine and 

ribose in any composition necessarily results in a meaty aroma.  Nor did Dr. Tarté 

opine that the only possible outcome of adding leghemoglobin to Giacino’s 

composition was a positive contribution to meaty aroma.  Instead, Dr. Tarté’s basis 

for why limitation 1[e]/10[f] is obvious was premised on Giacino’s disclosure that 

its compositions, which include well-known meat flavor precursors, produce a meaty 

aroma when heated, and that a POSITA would have been motivated to add Brown’s 

leghemoglobin to Giacino’s compositions with a reasonable expectation of success.  

See supra, Section II.A; see also Ex. 1003, ¶¶170-213.3  Accordingly, when 

 
3   PO misconstrues the figure of speech—“would only further”—to mean “the only 

possible result.”  POR, 31-32 (citing Ex. 1003, ¶212).  This is not what those words 

intended and that is clear given Petitioner’s and Dr. Tarté’s extensive and repeated 

arguments that a POSITA would have had a reasonable expectation of success (not 

absolute certainty) in achieving the cooked meat aroma touted by Brown when 
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confronted with these questions, Dr. Tarté approproately deferred to the expertise of 

Petitioner’s flavor chemistry expert, Dr. McGorrin. 

Tellingly, PO had the opportunity to cross-examine Dr. McGorrin on these 

questions, yet decided not to, canceling Dr. McGorrin’s deposition about 17 hours 

before it was to commence and after PO had taken Dr. Tarté’s deposition and knew 

Dr. Tarté relied on Dr. McGorrin’s knowledge to answer these questions.  Ex. 2032, 

119 (Tarté’s deposition concluding at 1:37 pm PT on Sept. 7, 2023); Paper 31 

(noticing McGorrin’s deposition for Sept. 8, 2023); Ex. 1188, 1 (cancelling 

McGorrin’s deposition at 3:28 pm PT on Sept. 7, 2023).  If PO believed the answers 

it sought were somehow relevant to its defense (they were not), PO could have and 

should have cross-examined Dr. McGorrin.  PO cannot now cry foul after 

intentionally passing on the deposition of the expert addressing such questions.  PO’s 

gamesmanship and willful blindless to a POSITA’s true knowledge should not be 

rewarded. 

Indeed, contrary to PO’s accusations, Dr. Tarté provided a reasoned opinion, 

based in part on Dr. McGorrin’s testimony concerning flavor chemistry, that a 

POSITA would have been motivated to combine Giacino and Brown and would have 

 
adding Brown’s leghemoglobin to Giacino’s compositions.  Pet., 30-31; Ex. 1003, 

¶¶184-185, 196.   
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had a reasonable expectation of success in achieving the claimed invention.  See Ex. 

1003, ¶¶170-213 (citing Ex. 1005, Sections V.B, V.D). 

E. PO’s Expert Concedes That Giacino Discloses Volatiles Having a 
Meat-associated Aroma 

PO’s contention that the proposed combination fails to satisfy limitation 

1[e]/10[f] is undermined by its own expert’s, Dr. Qian, admission that Giacino’s 

compositions produce, when heated, a meaty aroma and at least two volatiles 

associated with a meat aroma: 

Q. When Giacino says “a meaty flavor is developed,” what does that 

mean to you? 

A. My understanding would be some aroma [is] generated which [is] 

associated with – give[s] a meaty attribute. 

Q. And that aroma compromises volatile compounds, right? 

A. Yes. 

Q. Certainly more than two? 

A. Very likely. 

**** 

Q. Is there anything about Giacino’s teaching here that…leads you to 

believe that less than ten volatiles are being generated? 

A. I do not believe so. 

Q. You do not believe so? 
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A. I believe it will be more compounds generated. 

Q. Than ten? 

A. Right. 

Ex. 1182 (Qian Tr.), 47:4-49:14; see also id., 44:5-44:23. 

Thus, it is undisputed that Giacino’s contribution to the proposed combination 

satisfies limitations 1[e]/10[f].  The question before the Board is whether a POSITA 

would have been motivated to add Brown’s leghemoglobin to Giacino’s 

compositions and whether a POSITA would have had a reasonable expectation of 

success in at least maintaining the baseline meaty aroma/volatiles Giacino provides.  

The institution decision found that the Petition made this showing.  I.D., 24-32.  As 

explained below, the Board can reject PO’s failed rebuttal arguments and affirm its 

earlier findings.  

F. PO Fails to Rebut Petitioner’s Motivation to Combine and 
Reasonable Expectation of Success 

Petitioner established both a motivation to combine Giacino and Brown and a 

reasonable expectation of success in achieving the claimed invention.  Pet., 28-31; 

Ex. 1003, ¶¶170-176, 183-185, 190-196.  PO’s objections to the proposed 

combination are predicated on unsupported assertions that trivial differences 

between Giacino’s and Brown’s compositions may introduce some uncertainty as to 

the actual effect leghemoglobin has on Giacino’s compositions’ aroma.  POR, 32-

35; Ex. 2030, ¶¶72-80.  However, “obviousness cannot be avoided simply 
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by…showing…some degree of unpredictability in the art.”  Pfizer, Inc. v. Apotex, 

Inc., 480 F.3d 1348, 1364 (Fed. Cir. 2007).  “Indeed, a rule of law equating 

unpredictability to patentability…would mean that any new [heme-containing 

composition]…would be separately patentable, simply because the formation and 

properties of each [composition] must be verified through testing.  This cannot be 

the proper standard since the expectation of success need only be reasonable, not 

absolute.”  Id.  As explained below, each of PO’s arguments against motivation to 

combine fail. 

1. Dr. McGorrin’s Unrelated “Plant Protein” Testimony Is 
Irrelevant 

PO argues that Dr. McGorrin’s testimony in this proceeding and before the 

district court concerning “plant proteins” undermines Petitioner’s motivation to 

combine.  POR, 32-33.  Not so.  PO’s argument hinges on unsupported attorney-

argument and should be given less weight.  Moreover, the testimony PO cites to 

relates to disclosures made in PO’s own patents, not how a POSITA would view the 

prior art or how that understanding relates to the obviousness of the claims here.  Ex. 

1181, ¶¶55-56.  Additionally, Brown teaches that its compositions, which do include 

plant proteins (e.g., in pea flour), benefit from the addition of leghemoglobin by 

exhibiting improved cooked meat aroma profiles.  Id., ¶¶57-59. 
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2. PO’s Lipid Oxidation Arguments Fail 

As an initial matter, PO’s arguments concerning lipid oxidation should not be 

considered under 37 C.F.R. §42.6(a)(3) because PO improperly incorporates by 

reference roughly 4.5 pages of argument and evidence from its expert’s declaration 

through a single sentence in the POR.  POR, 33 (citing Ex. 2030, ¶¶38-40, 75-80). 

Even if considered, PO’s contentions fail.  First, lipid oxidation is a non-issue 

for claims 1-7, 9-12, 14-16, 18-20, and 22-24 because Giacino’s compositions do 

not require lipids.4  Ex. 1181, ¶¶60-68; Ex. 1182 (Quan Tr.), 87:19-92:5 (PO’s expert 

agreeing lipids are necessary for lipid oxidation).  Moreover, Brown teaches that 

adding leghemoglobin to compositions containing oil contributes favorably to 

cooked meat aromas.  Brown, [0364], [0412].  Ex. 1181, ¶69.  And, as PO’s and 

Petitioner’s experts explained, lipid oxidation can actually contribute positively to 

meat flavor.  Ex. 1181, ¶¶69-70; Ex. 1182, 82:20-83:4; Ex. 1005, ¶¶130-136.  

PO’s assertions concerning “shelf life” are also incorrect because Giacino 

teaches that its compositions can be added to foods first and then cooked.  Giacino, 

6:71-7:2; Ex. 1181, ¶¶71-74.  Relatedly, the claims do not place restrictions on shelf 

life.  Id., ¶¶75-80. 

 
4   Petitioner’s analysis for claims 8, 17, and 21, however, are based on Giacino’s 

oil-containing compositions. 
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3. Any Differences in Reaction Pathways Between Giacino and 
Brown Do Not Undermine Motivation to Combine 

PO’s contention that a POSITA would not have been motivated to combine 

Giacino and Brown because “Giacino identifies taurine and thiamine as the basis for 

its meaty flavor, while Brown attributes leghemoglobin to its meaty aroma” is 

meritless.  POR, 33.  First, Giacino teaches that meaty aroma is produced by heating 

its compositions, which contain various ingredients besides taurine and thiamine.  

Giacino, 6:5-7, 6:1-14; Ex. 1181, ¶¶86-88.  Brown also does not teach that its meaty 

flavor is based solely on leghemoglobin; indeed, its compositions include the known 

Maillard precursor glucose.  Id., ¶89; Brown, [00364]. 

Second, PO mischaracterizes Petitioner’s argument as requiring identical 

reaction chemistry.  Rather, Petitioner asserts that a POSITA would be motivated to 

combine Giacino’s compositions with Brown’s leghemoglobin in order to improve 

or enhance meaty aroma.  Pet., 28-31; Ex. 1181, ¶¶90-92.  Notwithstanding, both 

Giacino and Brown teach similar reaction chemistry as both implicate Maillard.  Id., 

¶¶93, 96-97.  Moreover, Brown teaches the significance of iron-containing heme, 

highlighting the potential importance of that chemical structure in creating 

“enhanced” meaty aromas.  Id., ¶¶94-95.   

Additionally, PO presents no argument/evidence explaining why the reactions 

driving Giacino’s meaty aroma cannot occur in the same composition with the 

leghemoglobin-based reaction driving Brown’s meaty aroma (even assuming 
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different chemical reactions are involved).  See Ex. 2030, ¶73.  Indeed, a POSITA 

knows that different reactions producing meaty aromas, such as Strecker and 

Maillard, can occur at the same time in the same composition when heated.  Ex. 

1181, ¶¶98-99; Ex. 1182 (Qian Tr.), 49:8-51:23 (Dr. Qian concluding same). 

4. Any Differences in Structure Between Giacino and Brown Do 
Not Undermine Motivation to Combine 

PO further argues that Giacino’s and Brown’s compositions are “completely 

different” because Giacino’s compositions are purportedly “concentrated,” while 

Brown’s compositions are not.  Ex. 2030, ¶74.  PO contends that “Petitioner has not 

explained why a POSA…would have combined a meat replica with the concentrated 

flavoring composition of Giacino.”  Id., ¶¶74-75; POR, 33.  PO’s conclusory 

contention fails for multiple reasons. 

First, the Board already rejected this argument because “the Petition proposes 

to modify Giacino with the addition of Brown’s leghemoglobin as a flavoring agent, 

not as a structural component of Brown’s meat replica.”  I.D., 28 (citing Pet., 30). 

Also, PO’s naked assertion that there exists some uncertainty as to whether 

Brown’s leghemoglobin will actually contribute meaty aromas/volatiles to Giacino’s 

composition because Giacino’s composition is different than Brown’s does not 

negate a motivation to combine/reasonable expectation of success.  Pfizer, 480 F.3d 

at 1364 (“obviousness cannot be avoided simply by…showing…some degree of 

unpredictability in the art”). 
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Moreover, PO unduly limits a POSITA’s willingness to apply teachings in 

one context (Brown’s muscle replica) to a slightly different context (Giacino’s 

meaty-flavored compositions) without explanation.  Brown does not disclose or 

suggest that adding leghemoglobin contributes positively to meaty aroma only in the 

context of muscle replicas.  Nor does Dr. Qian provide any evidence to suggest 

otherwise.  And while these two compositions may not be identical, they undeniably 

have similarities, including that they include sugars and proteins/amino acids and 

are used in meat substitutes.  Ex. 1181, ¶¶40-41, 81-85.  Additionally, only ordinary 

skill would have been required to make adjustments to the concentration of 

leghemoglobin added to Giacino’s compositions.  Id., ¶50. 

5. PO Does Not Rebut Petitioner’s Reasonable Expectation of 
Success 

Petitioner explained that a POSITA would have had a reasonable expectation 

of success in achieving the claimed invention because nothing more than ordinary 

skill would have been required to obtain Brown’s leghemoglobin and mix it into 

Giacino’s composition prior to heating.  Pet., 31; Ex. 1003, ¶¶184, 196.  Moreover, 

Brown’s and Giacino’s compositions are both consumable products and have similar 

ingredients including reducing sugars and plant proteins/amino acids.  Pet., 28-34; 

Ex. 1003, ¶¶196, 201-202, 210 (Giacino includes thiamine, taurine, vegetable 

protein hydrolysate, cysteine, ribose), 174, 193 (Brown includes plant protein (pea 
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flour), glucose, oil).  The Petition argued that these similarities support a reasonable 

expectation of success.  Pet., 30-31; Ex. 1003, ¶¶184, 196. 

The POR did not dispute the assertions above.  See POR, 30-35.  PO only 

argued that pea flour proteins are not the claimed flavor precursors.  POR, 34.5  But 

both compositions still have sugars and proteins or partial proteins.  As the Petition 

explained, Giacino’s compositions include vegetable protein hydrolysate (Pet., 32-

33), which Giacino teaches “need not be completely hydrolyzed” and instead may 

have “various stages of peptide degradation” (Giacino, 3:14-17); Ex. 1181, ¶¶40-41.   

6. PO’s Arguments Fail to Consider That Claims 1-9, 24 Do Not 
Require Any Particular Aroma 

PO’s arguments oppose the proposed combination because there is allegedly 

some unpredictability as to whether Brown’s leghemoglobin will have the “same 

effect” in Giacino’s compositions—i.e., “contribute favorably to aroma” (Brown, 

[0364])—or will otherwise provide an “undesirable” or “warmed-over-flavor.”  Ex. 

2030, ¶70 (leghemoglobin may “shift [aroma] from desirable to undesirable”), 74 

 
5   PO’s expert is silent on this issue.  Hence, it is unclear what, if any, significance 

this assertion has on a POSITA’s motivations and expectations concerning the 

proposed combination. 
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(no expectation of “same effect” of Brown in Giacino where reactions may be 

different), 75-80 (discussing risk of warmed-over-flavor).   

These arguments fail to consider that claims 1-9 and 24 do not require any 

particular aroma, whether meat-like or even desirable, to be produced when the 

claimed composition is cooked.  Instead, all that is required is the production of at 

least two volatiles having a meat-associated aroma.  Hence, it is irrelevant to these 

claims whether, if in adding leghemoglobin and cooking the composition, the 

resulting aroma is (to the surprise of a motivated POSITA) less favorable, is 

undesirable, or has a warmed-over-flavor, so long as at least two volatiles having a 

meat-associated aroma are present.   

As Dr. McGorrin explains, even if adding leghemoglobin had an unfavorable 

impact on aroma, a POSITA would reasonably expect that at least two or more 

volatiles having a meat-associated aroma produced by Giacino would still remain, 

thereby satisfying limitation 1[e].  Ex. 1181, ¶¶47-50. 

III. GROUNDS 4A-4C: GIACINO, PROULX, PERRET, MACLEOD 
RENDER THE CLAIMS OBVIOUS 

Grounds 4A-4C modify Giacino’s compositions to include Proulx’s 

leghemoglobin.  Pet., 58-61.  The Petition argued a POSITA would have been 

motivated to add Proulx’s leghemoglobin for two separate, distinct reasons: iron 

fortification/nutritive benefits touted by Proulx; and improved meat flavor disclosed 

by Conrad.  Id.  Each motivation is independent from the other: 
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Accordingly, whether to fortify the composition with heme iron 
and/or to enhance meat flavor, a POSITA would have been motivated 
to add soy leghemoglobin to Giacino’s compositions. 

Pet., 61 (emphasis original); Ex. 1003, ¶397 (same).  

Hence, a POSITA would have been motivated to include soy 
leghemoglobin in Giacino’s compositions for the additional (and 
separate) reason of improving their flavor profile. 

Pet., 61 (emphasis added). 

Thus, Petitioner can prevail based on Proulx’s fortification motivation alone.  

Conrad is unnecessary to the ground. 

A. PO Did Not Dispute Key Facts 

The POR did not dispute that:  

 Giacino’s composition lacks a significant source of iron (Ex. 1003, ¶391); 

 Proulx’s leghemoglobin is an isolated heme-containing protein that 

provides heme iron having high bioavailability and heat stability (Pet., 59-

60); 

 Only ordinary skill would have been needed to isolate and add 

leghemoglobin to Giacino’s composition (Pet., 61);  

 Adding leghemoglobin to Giacino’s composition would in fact fortify it 

with heme iron (Pet., 58-61); 
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 Adding Giacino’s modified, leghemoglobin-containing composition to 

foods, including meat substitutes, would fortify those foods with heme 

iron, which would encourage consumption by consumers (Ex. 1003, ¶393). 

See POR, 50-51.   

B. PO’s Objections Fail 

PO’s three objections to Proulx fail.  First, PO’s contention that “Conrad 

already includes hemoglobin and Petitioner does not explain why a POSA, already 

seeking to add Conrad’s blood…, would seek to further replace that blood for 

‘improved bioavailability of heme iron’” (POR, 51) is based on PO’s 

misunderstanding that Ground 4A allegedly “swaps out Crane for Proulx and asserts 

the same rationale…in Ground 3A.”  Ex. 2030, ¶100; POR, 50.  But, unlike Ground 

3A, Grounds 4A-4C are not predicated on adding Conrad’s hemoglobin to Giacino’s 

composition and then replacing that hemoglobin with another similar compound.  

Instead, Grounds 4A-4C add Proulx’s isolated leghemoglobin to Giacino’s 

compositions in the first instance to fortify Giacino’s compositions with heme iron.  

Pet., 58-60; Ex. 1003, ¶¶390-394, 402, 407-412.  

Second, PO argues that Giacino does not suggest that its flavor additives are 

meant to provide nutritional content to foods, and Petitioner’s attempt to improve 

the nutritional content of a “flavor” additive is allegedly “baseless.”  POR, 50-51 

(citing Ex. 2030, ¶101).  PO’s arguments are both legally and factually flawed.   
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“[A]n obviousness determination does not require prior art to expressly state 

a motivation for every obvious combination.”  Intel Corp. v. Qualcomm Inc., 2022 

WL 880681, at *3 (Fed. Cir. 2022).  And certainly, “there is no requirement that a 

motivation to combine must be separately expressed in each prior art reference.”  Id. 

(emphasis original); see also Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 

1381 (Fed. Cir. 2023) (a motivation to combine may be found “even absent any hint 

of suggestion in the references themselves”) (emphasis original). 

Here, it is irrelevant whether Giacino suggests Petitioner’s iron fortification 

motivation because Proulx does.  Proulx describes methods for isolating 

leghemoglobin and supplementing foods with leghemoglobin to fortify them with 

heme iron, which has high bioavailability.  Pet., 58-59; Ex. 1003, ¶408.  This helps 

address “a major nutritional problem,” iron deficiency, “affecting over 2 billion 

people.”  Proulx, 1518.  Giacino’s compositions do not contain significant sources 

of iron, especially heme iron, and thus would benefit from Proulx’s teachings.  Pet. 

58-59; Ex. 1003, ¶407.  Accordingly, a POSITA would have been motivated to add 

Proulx’s leghemoglobin to Giacino’s compositions to fortify them with heme iron, 

which would encourage consumers to eat foods, such as meat substitutes, made with 

Giacino’s fortified compositions.  Pet., 59; Ex. 1003, ¶¶410-411; see also Giacino, 

7:18-26 (flavoring compositions added to “synthetic meat fibres”).  
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Moreover, “[I]f…a [POSITA] would recognize that [a technique] would 

improve similar devices in the same way, using the technique is obvious unless its 

actual application is beyond his or her skill.”  KSR Int’l Co. v. Teleflex Inc., 550 U.S. 

398, 417 (2007).  Here, Proulx teaches a known technique for fortifying consumable 

products with heme iron, and the POR did not dispute that the technique could be 

used to fortify Giacino’s compositions in the same way to achieve a similar result.  

See POR, 50-51; Pet., 61.   

PO’s contention “that flavor additives are meant to impart flavor, rather than 

nutrition” is also factually inaccurate and unsupported.  Ex. 2030, ¶101.  The lone 

publication (“Manley”) PO’s expert relies on does not support his position.  Indeed, 

Manley suggests the opposite—that food flavor additives can provide nutritional 

benefits, even going so far as describing the process/forms used to notify the USDA 

that a proposed flavoring additive “make[s] a significant nutritional contribution to 

the final food.”  Ex. 1038, 149-150; Ex. 1181, ¶¶100-102.   

Also, it is well-known that many common flavoring additives are utilized 

specifically for their nutritive benefits, including, for example, nutritional yeast, 

garlic, salt, and MSG.  Ex. 1181, ¶¶103-109; Ex. 1182 (Qian Tr.), 101:12-102:2, 

102:21-103:6.  Thus, there is nothing unusual about having a flavor additive, like 

Giacino’s, provide a nutritional benefit. 
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Further undermining PO’s position is that PO boasted to the FDA the 

“nutritive value” its heme-containing flavor additive provided.  Pet., 60; Ex. 1003, 

¶394.  Remarkably, PO cited to Proulx in support of its claims.  Id.  That PO openly 

advertises that its flavor additives, whose “primary purpose…is to create a flavor 

impact,” also provide nutritional benefits makes its current position that flavor 

additives categorically cannot be used to provide nutrition indefensible. 

Third, PO questions whether Proulx’s leghemoglobin “would result in a flavor 

composition having acceptable organoleptic properties” due to potential lipid 

oxidation.  POR, 51 (citing Ex. 2030, ¶¶38-40, 75-80).6  Potential lipid oxidation 

would not discourage a POSITA from modifying Giacino to include leghemoglobin 

because: Giacino’s compositions do not require lipids (hence no lipid oxidation); 

lipid oxidation was known to provide beneficial flavor and takes time to develop; 

and intact heme-proteins, like leghemoglobin, were not known to cause off-flavors.  

Ex. 1181, ¶¶110-111.  Hence, a POSITA would reasonably expect that lipid 

oxidation would not negatively impact Giacino’s meaty aroma. 

 
6   PO’s incorporation by reference of 4.5 pages of argument/evidence from its 

expert’s declaration is improper. 
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PO’s remaining objections to Grounds 4A-4C are directed at Conrad, which 

is not necessary for the ground (except dependent claim 14).  POR, 51 (citing Ex. 

2030, ¶¶84-94, 102). 

IV. CONCLUSION 

Petitioner respectfully requests that the challenged claims be found 

unpatentable. 
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