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Plaintiffs’ experts, Drs. Sobol and Larsen, applied the Court’s constructions 

in forming and expressing their opinions. For every opinion Elysium challenges in 

its Daubert motion no. 1, Drs. Sobol and Larsen are clear that they understood and 

relied on the proper constructions. “That [Elysium] disagrees with [Plaintiffs’] 

experts’ application of the claim construction goes to the weight to be given to the 

testimony, not its admissibility.” Vehicle IP, LLC v. AT&T Mobility LLC, 227 

F. Supp. 3d 319, 326 (D. Del. 2016) (emphasis added); see also Power Integrations, 

Inc. v. Fairchild Semiconductor Int’l, Inc., 763 F. Supp. 2d 671, 695 (D. Del. 2010) 

(“The implications of the Court’s construction are matters on which the parties’ 

experts may opine, and may disagree.”).  

I. The Court should not exclude Dr. Sobol’s opinion that the Asserted 
Claims are directed to patentable subject matter. 

Elysium seeks to exclude all of Dr. Sobol’s opinions about the patentability 

under § 101 because Dr. Sobol allegedly imposes a “quantity requirement on the 

amount of NR in the claimed compositions.” D.I. 220, 2-3. Elysium also alleges that 

Dr. Sobol’s analysis improperly required that the isolated NR, not the claimed 

compositions, increases NAD+ biosynthesis. Id., 3. 

As Elysium admits, however, Dr. Sobol stated that the claimed compositions 

“don’t speak to a threshold amount [of isolated NR],” D.I. 220, 3 (quoting Sobol 

Dep. (Ex. 3), 199), and that his analysis does not require the isolated NR to increase 

NAD+ biosynthesis, id., 4 (citing Ex. 3, 204-05). Simply put, Dr. Sobol applied the 
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correct constructions. See, e.g., Ex. 3, 209:4-16 (no quantity requirement); id., 203:3-

4 (“the composition is what is increasing NAD biosynthesis”).1 

Despite clear evidence that Dr. Sobol did not impose additional claim 

requirements, Elysium misconstrues a single paragraph from Dr. Sobol’s report to 

argue that “improper constructions infect the entirety of [Dr. Sobol’s] opinions.” D.I. 

220, 2 (quoting Ex. 4, ¶ 142). Elysium is wrong. Dr. Sobol does not apply improper 

constructions in ¶ 142, but instead merely identifies ways in which the claimed 

compositions have “different characteristics and the potential for significant utility” 

beyond NR as it appears in milk. See Natural Alternatives Int’l, Inc. v. Creative 

Compounds, LLC, 918 F.3d 1338, 1348 (Fed. Cir. 2019). 

This is a disputed issue. Elysium assumes without evidence that milk delivers 

NR upon oral administration. Dr. Sobol explains that it does not, and that to achieve 

the benefits of the claimed compositions the NR must instead be isolated and 

formulated for oral administration. Ex. 4, ¶ 143; see also id., ¶¶ 329-334. Strikingly, 

even Dr. Adams: (1) acknowledges that he found no flaw in Dr. Sobol’s calculation 

of the trace amount of NR in milk, Ex. 6, 129:5-7; (2) agrees that much of the NR in 

milk is not bioavailable, and thus not active, because it is bound to whey protein, id., 

                                     
1 Elysium also fails to acknowledge that the only NAD+ precursor recited in claim 2 
of the ’086 Patent is NR. Thus, whether isolated NR increases NAD+ biosynthesis, 
and thus improves or prolongs the health or well-being of the recipient, is clearly 
relevant to the pharmaceutical composition of claim 2 of the ’086 Patent. 
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119:22-120:12; and (3) admits that any NR in the water fraction of milk will be 

subject to hydrolytic degradation, id., 122:22-124:9. Elysium itself represents to 

consumers that while NR “can be found in trace amounts in various foods, though, 

one can’t eat enough of anything to boost NAD+ levels,” Ex. 7, 

CDXDE_000165405, and has even filed patent applications claiming the use of 

compositions of NR to treat health disorders that cannot be treated by simply 

drinking milk, see Ex. 4, ¶¶ 66-72, 179-80.  

Elysium’s disagreement with Dr. Sobol’s analysis of the differences between 

the claimed compositions and milk is not a claim-construction issue. Dr. Sobol 

instead disputes Dr. Adams’ assumption that milk and the claimed compositions 

have the same characteristics and potential utility. This is entirely proper in the 

context of a patentability determination. Nat. Alternatives, 918 F.3d at 1348.  

II. The Court should not exclude Dr. Sobol’s opinion that skim milk and 
buttermilk do not contain “isolated NR.” 

The Court construed “isolated nicotinamide riboside” as “nicotinamide 

riboside that is separated or substantially free from at least some of the other 

components associated with the source of the nicotinamide riboside.” The Court 

clarified during the Markman hearing: “[W]e’re going to have experts telling me 

whether something is substantially free or not. … [W]hat’s the level of impurity 

essentially. … [T]hat seems to me to probably be the right thing to do.” Ex. 8, 29:14-

22; see also id., 30:12-14 (“You’re going to argue over what substantially free is and 
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[the jury is] going to look at the two competing experts and decide who is more 

credible.”). This is precisely what Dr. Sobol’s opinions go to. 

Specifically, Dr. Sobol calculated that the concentration of NR in skim milk 

is 0.000059% w/w, or 0.59 ppm, and concluded that this exceedingly low 

concentration of NR is not “isolated NR” within the meaning of the claims because 

it is not separated or substantially free of other components. See, e.g., Ex. 4, ¶¶ 279, 

280, 312. Dr. Sobol never adds an amount or purity requirement to the claims, as 

Elysium alleges (D.I. 220, 5), and expressly states that his analysis does not rely on 

any minimum level of NR from the claims. Ex. 4, ¶¶ 280, 313. 

Dr. Sobol shows that skim milk does not contain “isolated NR” by 

demonstrating that skim milk has a lower concentration of NR (0.000059% w/w) 

than whole milk (0.000107% w/w), thus demonstrating that skimming milk does not 

separate NR from other components or otherwise concentrate it. Id., ¶ 282. Dr. 

Sobol also shows that the trace amount of NR in skim milk is approximately 420,000 

times less than the minimum concentration of an isolated polypeptide identified in 

the specification (id., ¶ 280), and about 1,500 times less than the 0.1% that the 

specification teaches should be contained in an NR composition for oral 

administration (id., ¶ 293). 

Dr. Adams assumes, without evidentiary support, that the amount of NR in 

buttermilk is the same as the amount of NR in whole milk. Ex. 9, ¶ 255. Although 
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Dr. Sobol disagreed with Dr. Adams’ assumption (Ex. 4, ¶¶ 347, 355), Dr. Sobol 

rebutted the assumption at face value and again concluded that the exceedingly low 

concentration of NR (0.000107% w/w) is not “isolated NR” within the meaning of 

the claims. Id., ¶ 345. As with skim milk, Dr. Sobol did not impose an amount or 

purity requirement. E.g., id., ¶¶ 344-45. 

Dr. Sobol observed that the NR in milk products has not been shown to 

increase NAD+ biosynthesis upon oral administration. E.g., id., ¶¶ 328, 360. Notably, 

the literature cited by Dr. Adams for the presence of NR in skim milk, Trammell I, 

teaches that the NR is bound to whey protein, and thus not biologically available 

upon oral administration. See, e.g., Ex. 6, 120:2-8; Ex. 4, ¶¶ 332, 350. These 

observations do not modify the Court’s construction to require “isolated NR” to 

increase NAD+ biosynthesis, as Elysium alleges. D.I. 220, 7. Rather, they further 

support Dr. Sobol’s opinion that the trace amount of NR in milk is not isolated. 

It is Elysium’s expert that flouts the Court’s claim construction. For example, 

Dr. Adams found no flaw in Dr. Sobol’s calculations of the trace amounts of NR in 

skim milk, but nevertheless concluded that it contains “isolated NR” because 

skimming milk removes some amount of fat from whole milk, even where the 

overall concentration of the NR in skim milk is reduced or unchanged from whole 
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milk. Ex. 10, ¶¶ 61-62, 65; see also id., ¶ 109 (similar conclusion and reasoning for 

buttermilk). This is the opposite of isolation.  

Thus, the experts now dispute whether the NR in skim milk and buttermilk is 

“separated or substantially free from at least some of the other components 

associated with the source of the nicotinamide riboside”—a factual dispute this 

Court predicted during the Markman hearing. Dr. Sobol’s § 102 opinions about 

“isolated NR” should not be excluded, and the jury should “look at the two 

competing experts and decide who is more credible.” Ex. 8, 30:12-14. 

III. The Court should not exclude the opinions of Drs. Sobol and Larsen that 
“derivatives” of NR are salts and esters of NR like those described in the 
patents that deliver the NR moiety following administration  

The Court construed “nicotinamide riboside” as “nicotinamide riboside or a 

derivative (e.g., L-valine or L-phenylalanine esters) of nicotinamide riboside.” The 

experts dispute application of this claim construction, with Elysium’s expert 

ignoring the exemplary derivatives expressly set forth in the construction, as well as 

the specification’s description of their function. Regardless, these factual disputes 

are not grounds to exclude testimony from Plaintiffs’ experts, but instead are fodder 

for cross-examination. Vehicle IP, 227 F. Supp. 3d at 326.  

Drs. Sobol and Larsen opined that a POSA reading the patent specification 

would understand a “derivative (e.g., L-valine or L-phenylalanine esters)” to have 

shared characteristics, such as being a salt or ester of similar structure. E.g., Ex. 5, 
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¶ 26; Ex. 4, ¶¶ 1002-03. Notably, Dr. Adams took a similar approach during claim 

construction, representing to the Court that “[t]wo common ways of derivatizing a 

compound for oral administration as of 2004 were creating salts and ester forms of 

the compound” and that “[a] person of ordinary skill in the art, reading the claims in 

view of the specification, would understand the ‘nicotinamide riboside’ in the claims 

would include nicotinamide riboside … as well as derivatives of nicotinamide 

riboside (including at least both salts and esters).” Ex. 11, ¶¶ 13, 18. Dr. Adams did 

not suggest, during claim construction, that the claims encompass “derivatives” of 

NR beyond salts and esters like the L-valine and L-phenylalanine ones. See Ex. 6, 

256:19-259:22 (conceding specification describes certain salt and ester derivatives 

having common structural and functional properties); ’807 patent, 29:4-8. Drs. Sobol 

and Larsen’s opinions concerning the compounds constituting a “derivative (e.g., L-

valine or L-phenylalanine esters)” of NR are fully consistent with the claim 

construction record. 

By contrast, it is Elysium and Dr. Adams that now abandon the Court’s claim 

construction and the existing record. Dr. Adams simply ignores the portion of the 

claim construction referring to the L-valine or L-phenylalanine esters and makes no 

effort to apply a POSA’s understanding of the patent specification’s description of 

the NR derivatives. See Ex. 6, 259:14-260:3, 261:11-262:4, 265:21-266:2. He 

maintains that a “derivative” is any compound that contains the NR structure 
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substituted with any “arbitrary substituent” at any position, which leads to his 

conclusion that there are billions of them. See, e.g., Ex. 9, ¶ 784; Ex. 10, ¶ 279. 

Drs. Larsen and Sobol disagreed with Dr. Adams for multiple reasons. For 

example, Dr. Adams’ interpretation treats compounds such as NMN and NAD+ as 

“nicotinamide riboside” under the Dartmouth Patents, even though the patents 

expressly distinguish those compounds from NR. Ex. 4, ¶ 1001 (citing ’807 Patent, 

8:9-11). Further illustrating his error, Dr. Adams’ broad and open-ended view of NR 

“derivatives” leads him to the impossible and contradictory conclusions that NMN 

is both (1) a “derivative” of NR within the scope of the claims, Ex. 9, ¶ 313, and also 

(2) a non-infringing alternative to the claimed compositions comprising isolated NR, 

Ex. 12, ¶¶ 79, 83. See Ex. 7, 184:21-186:21. Moreover, many compounds that Dr. 

Adams identified as derivatives of NR would not deliver NR upon oral 

administration, thus contradicting the patent’s teachings about the claimed 

derivatives. Ex. 5, ¶¶ 36-38. 

Clearly, there are factual disputes even within Dr. Adams’ own testimony on 

the subject of “derivative (e.g., L-valine or L-phenylalanine esters) of nicotinamide 

riboside.” And Elysium is wrong when it alleges that Drs. Larsen and Sobol 

“refus[ed] to abide by this Court’s construction of ‘nicotinamide riboside.’” D.I. 220, 

8. Plaintiffs’ experts simply disagreed with Elysium’s untethered interpretation of 
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the term “derivative.” The opinions of Plaintiffs’ experts are proper expert testimony 

that the jury should be allowed to hear and weigh for itself. 
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