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can be even higher. For example, the price per milligram of the nicotinamide riboside product 
available for the longest period of time, identified as “N (R) Niagen Nicotinamide Riboside - (3 pack) 
60 capsules per bottle,” has a correlation of 0.80 with the price per milligram of niacin in “Nature’s 
Bounty Natural Time Release Niacin 250 mg Capsules 90 ea.” Even so, in my opinion this 
information is ultimately not helpful in determining market definition, since there are many other 
factors that might influence the correlation of such data. It simply shows that Dr. Cockburn’s 
inference from the supposedly low correlation is unreliable. 

III.C. The supply of nicotinamide riboside is not a market 

III.C.1. The standard hypothetical monopolist test (SSNIP test) can be 
performed, and shows that the supply of nicotinamide riboside is not an 
antitrust market 

(45) Contrary to Dr. Cockburn’s assertions,29 there is sufficient evidence to conduct a “hypothetical 
monopolist test,” as laid out by the Horizontal Merger Guidelines. The test requires that a 
hypothetical profit-maximizing firm, not subject to price regulation, that was the only present and 
future seller of the products in the market (“hypothetical monopolist”) likely would impose at least a 
small but significant and non-transitory increase in price (“SSNIP”).30 The benchmark price is the 
price absent a hypothetical monopolist—with whatever additional competitors may prevail.31 

(46) Below, I describe several “natural experiments”—events that actually occurred and that provide 
empirical insights to answer the question of whether or not a “hypothetical monopolist” would be able 
to price above the competitive level in the purported market for supply of the nicotinamide riboside 
ingredient. These experiments draw on the fact that for a portion of the period in question, 
ChromaDex itself was the sole supplier of nicotinamide riboside, and at other times entry events 
occurred. Examination of the prices and outcomes that prevailed during these periods demonstrates is 
that supply of nicotinamide riboside is not an antitrust market. 

III.C.1.a. ChromaDex does not earn an economic profit above the competitive level 

(47) In a competitive market, one equilibrium condition is that firms will enter until “all firms earn zero 
economic profits, [which is to say] a competitive rate of return,” 32 where such a statement refers to 
overall profit—taking into account all relevant costs. The available evidence suggests that the profits 
of ChromaDex’s ‘ingredients’ division are close to zero. From 2015 to 2018, ChromaDex’s operating 

                                                      
29  Cockburn Report, ¶ 71. 
30  Horizontal Merger Guidelines, 9. 
31  Horizontal Merger Guidelines, 10. 
32  Jeffrey Church and Roger Ware, Industrial Organization (Singapore: McGraw-Hill, 2000), 21 (emphasis added). 
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profit was only 3.8% of revenue, and was negative in 2017 and 2018.33 By comparison, the median 
operating margin among companies involved in the “Drugs” industry group as of March 31, 2017 was 
24.4% and 20.7% for the previous five years.34 For the broader “Chemicals and Allied Products”
industry group, the median operating margin was 16.5% as of March 31, 2017 and 16.4% for the 
previous five years.35 ChromaDex’s profits are therefore substantially below the average competitive 
returns in the industry. Such evidence is consistent with the supply of nicotinamide riboside 
ingredient being competitive, since the actual “monopolist” in this candidate market is unable to earn 
profits above the competitive level.

III.C.1.b. A new entrant cannot price below the hypothetical monopolist

(48) If the supply of nicotinamide riboside is a properly defined antitrust market, the price when 
ChromaDex is the only supplier would be the actual monopoly outcome, and the price charged by 
ChromaDex would be the “monopoly price.” If this price is above the competitive level, then an 
entrant would be able to undercut this “monopoly price.” Elysium’s recruitment of as a new 
entrant into the nicotinamide riboside “market” and an alternative supplier to ChromaDex provides 
evidence of whether the ChromaDex’s price is above the competitive level. That is, we can actually 
test whether a hypothetical monopolist (in this case, an actual monopolist, if nicotinamide riboside 
ingredient were actually a proper market) is able to impose a SSNIP above a benchmark market price 
of competitive suppliers. If the entrant does not offer a price lower than ChromaDex, that suggests 
that ChromaDex was not able to impose a price above what would occur in an otherwise more 
competitive benchmark setting. Thus, the supply of nicotinamide riboside is not an antitrust market, 
and nicotinamide riboside belongs to an antitrust market that includes a larger number of products. 

(49) The data show that the entrants were not able to offer a price systematically lower than ChromaDex. 
As shown in Figure 4, when Elysium was purchasing nicotinamide riboside from ChromaDex, its 
price started at $1,300/kg, steadily declined through time, and fell as low as $800/kg by the end. The 
average price from ChromaDex was $913/kg. With one exception (a November 2017 purchase from 

), Elysium’s transaction prices from  were higher than the $800/kg that prevailed by the end of 
the relationship between ChromaDex and Elysium. Elysium’s average price from was more than 

.

(50) These entrant prices are also higher than the price from ChromaDex after including the revenue 
sharing component of the agreement. That component of the ChromaDex price depended on volume 

                                                     
33 CDXCA_00464291.
34 In its 2017 Valuation Handbook, Duff & Phelps defines its “Drugs” group to include 47 companies that are “primarily 

engaged in medicinal chemical and botanical products, pharmaceutical preparations, in vitro and in vivo diagnostic 
substances, biological products, except diagnostic substances.” See Duff  & Phelps, 2017 Valuation Handbook: U.S. 
Industry Cost of Capital, Market Results through March 2017 (Hoboken, NJ: John Wiley & Sons, 2017), Group 283.

35 See Duff  & Phelps, 2017 Valuation Handbook: U.S. Industry Cost of Capital, Market Results through March 2017
(Hoboken, NJ: John Wiley & Sons, 2017), Group 28.
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and other terms that could vary through time, but the average of Elysium’s payments under that 
provision amounted to about an additional 10% of the per-unit price.36 The total average price paid by 
Elysium for purchases from ChromaDex is nevertheless still lower than those paid by Elysium to , 
the first new entrant.37 This demonstrates that nicotinamide riboside prices are not supra-competitive, 
and hence nicotinamide riboside ingredient is not an antitrust product market. 

Source: ELY_0125945.
For scaling purposes, this figure excludes purchase order P4-17NRB, an Elysium purchase from from July 2017, which 
has a cost per kilogram of 

III.C.1.c. A second new entrant also cannot price below the hypothetical monopolist

(51) In addition to , Elysium also obtained supply of nicotinamide riboside from a second new entrant, 
. Elysium’s average price from  is , and ChromaDex’s average prices to 

Elysium are lower than those from , as can be seen in Figure 4. Again, if ChromaDex were 
pricing above the competitive level, an entrant could have undercut their price. The fact that this did 

                                                     
36 See paragraph (82).
37 Dr. Cockburn asserts that Elysium’s prices under the percentage of revenue terms (“royalties”) added about $200/kg to 

the per-unit price. I calculate that this provision added about 10% to the total price paid by Elysium. The same 
conclusion holds if one accepts Dr. Cockburn’s calculation.
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not occur is evidence that the supply of nicotinamide riboside fails the Hypothetical Monopolist Test, 
and so is not an antitrust market.

III.C.1.d. The supposed monopolist in nicotinamide riboside supply changed strategy to focus 
instead on the supplements market

(52) If there was truly an antitrust market for the supply of nicotinamide riboside, ChromaDex could have 
continued its supply to customers other than Elysium (who switched their supply to ), and 
enjoyed the fruits of its near-monopoly position. Instead, ChromaDex refocused away from the 
supply of nicotinamide riboside to become a downstream seller of supplements. If the ingredient 
market were in fact an antitrust market, it would be by definition monopolizable, and there would be 
no need to refocus on the downstream opportunity.

III.C.2. Why is the supply of nicotinamide riboside not a market?

(53) The supply of nicotinamide riboside is not an antitrust market primarily because the demand for 
nicotinamide riboside is derived directly from the demand for the anti-aging supplements in which it 
is used. ChromaDex’s customers demand nicotinamide riboside only for, and in direct proportion to, 
their sales of the supplement to end consumers. 

(54) As I discuss below, the market for these anti-aging supplements is highly competitive. If a 
hypothetical monopolist in the supply of nicotinamide riboside tried to raise the price of that input, it 
would be passed onto consumers, who would then begin to switch to alternative anti-aging 
supplements, making such a price increase unprofitable. Thus, the supply of nicotinamide riboside is 
not an antitrust market, but rather part of a larger market for anti-aging supplements.

III.C.3. Why the excitement if supply of the nicotinamide riboside ingredient is 
not a market?

(55) If supply of the nicotinamide riboside ingredient is not an antitrust market, why are ChromaDex and 
Elysium and the many others firms with nicotinamide riboside supplements so bullish? Simply put, 
anti-aging supplements comprise a huge sector, and a hit product in that space is potentially very 
profitable. In this sense, supplements are similar to many other types of businesses. For example, the 
restaurant business is notoriously competitive, characterized by large numbers of entrants and a high 
turnover of startups. Nonetheless, there is an apparently continuous supply of optimistic and 
enthusiastic entrants, with some of those entrants finding significant consumer acceptance, and 
achieving significant profits. 

(56) If the science evolves and proves that nicotinamide riboside is as effective as its proponents hope and 
expect, if nicotinamide riboside supplement makers can get the word out over their cacophonous 
competitors in the antiaging supplement space, if knock-offs and next generation new products do not 

Case 8:16-cv-02277-CJC-DFM   Document 312-2   Filed 08/29/19   Page 6 of 123   Page ID
 #:18183



Expert Report of Randal Heeb, PhD Highly Confidential – Attorneys’ Eyes Only 

 Page 18 

erode their profitability, then maybe, someday in the future, nicotinamide riboside supplements, and 
possibly ingredients, could evolve into distinct antitrust markets. That day has not come. In addition, 
by the time that day does arrive (if ever), it will likely also bring with it an influx of competitors for 
both supplements and ingredient production that will compete vigorously with the early entrants. 

III.D. Anti-aging supplements comprise a more plausible antitrust 
market  

(57) As I described in Section III.B.4, there is evidence from Elysium’s own advertising that, far from 
being its own market, nicotinamide riboside is part of an antitrust market that includes other anti-
aging supplements. In this section, I present additional evidence of the products that consumers may 
also consider alternatives to nicotinamide riboside. 

III.D.1. Nicotinamide riboside represents a tiny fraction of anti-aging 
supplement sales 

(58) A ChromaDex investor presentation from December 2018 describes the “enormous opportunity for 
TRU NIAGEN” and states that $30 billion was spent in the United States alone on vitamins and 
supplements.38 By comparison, ChromaDex’s total sales in 2018 were $31.6 million, including $18.5 
million in consumer product sales and $8.6 million in ingredient sales.  

III.D.2. Anti-aging products, including nicotinamide riboside, compete with 
each other  

(59) Deposition testimony from ChromaDex witnesses states that its nicotinamide riboside product 
competes with other anti-aging supplements. In his deposition on April 17, 2019, Robert Fried 
testified that “the market was the market for Niagen, dietary supplements, and antiaging products.”39 
Similarly, when queried about the market for nicotinamide riboside, Thomas Varvaro, ChromaDex’s 
CFO, replied, “The dietary supplement industry is a very large marketplace, as is antiaging. I mean, 
anyone who’s selling a dietary supplement, anyone who’s selling any product related to antiaging at 
all, whether it be skin, oral, I mean, topical-type stuff, all of those are potential competitors.”40 This is 
consistent with ChromaDex’s public financial statements, which state, “[W]e face strong indirect 
competition from other ingredient suppliers who may supply alternative ingredients that may have 
similar characteristics to the ingredients we offer.”41 Elysium also promotes other ingredients. In an 
                                                      
38  ChromaDex, “Investor Presentation: December 2018” (presentation, Dec. 2018), 34, 

https://s23.q4cdn.com/937095816/files/doc_presentations/CDXC_Investor_Presentation_December_2018.pdf.  
39    Deposition of Robert Fried, 45, Apr. 17, 2019 [hereinafter “Fried Dep.”]. 
40  Deposition of Thomas C. Varvaro, 141, May 8, 2019. 
41  ChromaDex Annual Report for the year ending Dec. 31, 2018, 9. 
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article featured on its website, Elysium extensively touts the benefits of pterostilbene, seen among 
longevity scientists as “a new rising star” for health and aging.42 Pterostilbene is contained in 
Elysium’s product, Basis. In that several page article, Elysium refers to nicotinamide riboside, the 
other ingredient in Basis, in only one paragraph, explaining that nicotinamide riboside “may be a 
good accompaniment to” pterostilbene. 

(60) An internet search for “anti-aging supplements” produces a number of websites enumerating the top 
anti-aging products available for sale, usually with a concise description to help consumers choose 
which supplement is best for them. For example, the website byrdie.com lists TRU NIAGEN® as 
fourth in its list, along with non-nicotinamide riboside-based supplements such as spirulina, omega-3 
fatty acid pills, Coenzyme Q10, turmeric curcumin, and resveratrol.43 Another website lists “13 Anti-
Aging Supplements,” and the first product listed is nicotinamide riboside.44 As part of the description, 
the author notes that “[i]f the cost of nicotinamide riboside is prohibitive, you have other options—
like Unfair Advantage [a supplement containing Coenzyme Q10 (CoQ10) and Pyrroloquinoline 
quinone (PQQ)], which is designed to repair and improve mitochondrial efficiency.”45 Other non-
nicotinamide riboside-based anti-aging supplements listed include fisetin, collagen protein, acetyl-L-
carnitine, whey protein, PQQ, and curcumin.46 Life Extension, an online and catalog supplements 
merchant, has a “longevity and wellness” category that includes supplements with many of the same 
ingredients, including an “NAD+ Cell Regenerator™” product containing NIAGEN®, curcumin, 
CoQ10, L-Carnitine, PQQ, and Resveratrol.47 Shape.com provides a list of “the Best Anti-Aging 
Supplements That Aren’t BS,” which includes nicotinamide adenine dinucleotide (NADH or NAD+), 
fisetin, curcumin, PQQ, and Boswellia.48 An online article from October 2018 lists nicotinamide 
riboside as a product that could be “the next CoQ10, curcumin, or resveratrol—tried-and-true 
nutraceuticals which have deservedly revolutionized the health marketplace.”49 Such lists and 

                                                      
42  Elysium Health, “What is Pterostilbene?” accessed July 26, 2019, https://www.elysiumhealth.com/en-

us/knowledge/science-101/what-is-pterostilbene.  
43  Byrdie, “10 Top-Rated Anti-Aging Supplements You Can Buy on Amazon,” accessed July 23, 2019, 

https://www.byrdie.com/anti-aging-supplements. 
44  Bulletproof Blog, “13 Anti-Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, 

https://blog.bulletproof.com/anti-aging-supplements/. 
45  Bulletproof Blog, “13 Anti-Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, 

https://blog.bulletproof.com/anti-aging-supplements/; Bulletproof Blog, “Unfair Advantage,” accessed July 23, 2019, 
https://www.bulletproof.com/products/unfair-advantage-30-ampules-net-contents-120-
ml?_ga=2.204626964.585745162.1563588881-918864058.1563231577.  

46  Bulletproof Blog, “13 Anti-Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, 
https://blog.bulletproof.com/anti-aging-supplements/. 

47    LifeExtension, “Longevity & Wellness,” accessed July 23, 2019, 
https://www.lifeextension.com/productcategory?cat=longevitywellness#first=20&sort=relevancy 
&f:productcategory=[Longevity%20%26%20Wellness]. 

48  Renee Cherry, “How to Buy the Best Anti-Aging Supplements (That Are Actually Legit),” Shape, Apr. 25, 2019, 
https://www.shape.com/lifestyle/mind-and-body/how-find-best-anti-aging-supplements. 

49  Ronald Hoffman, “Clinical Focus: Nicotinamide Riboside,” Intelligent Medicine, Oct. 11, 2018, 
https://drhoffman.com/article/clinical-focus-nicotinamide-riboside-2/. 
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websites provide evidence of the sets of products that consumers assess along with nicotinamide 
riboside when deciding which anti-aging supplement to purchase.  

(61) How companies choose to advertise their supplements can also provide insight into what products can 
be considered part of the same market. For example, while Elysium’s Basis supplement is not sold 
through Amazon, a search for Basis on Amazon (as shown in Figure 5) shows which companies 
advertise on Amazon and what Amazon’s algorithms indicate are potentially substitutes from the 
perspective of the customer. The alternative products listed include TRU NIAGEN® by ChromaDex, 
Thorne’s ResveraCel (a combination of resveratrol, NIAGEN®, and pterostilbene), and HPN’s 
NAD3 (“the next evolution of HPN’s world renowned niagen product . . . NAD3 is the next, 
clinically superior evolution”).50 

Figure 5. Consumer search for Elysium Basis on Amazon 

 
Source: Amazon.com. 

(62) After TRU NIAGEN® is selected, the products listed under the “Customers who viewed this item 
also viewed” section (as shown in Figure 6) indicate that consumers also consider products containing 
pure resveratrol, NAD3 (nicotinamide adenine dinucleotide), nicotinamide with resveratrol, 
                                                      
50  Amazon, Search results for Elysium Basis, accessed July 23, 2019, 

https://www.amazon.com/s?k=elysium+basis&ref=nb_sb_noss_1; See also Amazon, “HPN NAD+ Booster – 
Nicotinamide Riboside Alternative (NAD3) for Men & Women | Anti Aging NRF2 Activator, Superior to NADH – 
Natural Energy Supplement for Longevity & Cellular Health, 60 Veggie Pills,” accessed July 23, 2019, 
https://smile.amazon.com/HPN-Supplements-Nicotinamide-Metabolic-
Longevity/dp/B00L5Q951S/ref=sr_1_2_sspa?_encoding=UTF8&keywords=elysium+basis&qid=1563809397&s=gatew
ay&sr=8-2-spons&psc=1.  
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pterostilbene (by itself), Thorne’s nicotinamide riboside-based product, a drop containing 
nicotinamide riboside and pterostilbene, and nicotinamide (Pure Affinity’s “flush-free niacin”) as 
potential substitutes.  

Figure 6. Product alternatives for TRU NIAGEN®, as listed on Amazon.com  

 
Source: Amazon.com. 

(63) Below I describe some of the anti-aging products that frequently arise as potential substitutes to 
nicotinamide riboside. 

 Pterostilbene is a compound found in blueberries and reputed to be an ingredient that may protect 
against aging, promote heart health, and boost memory as one ages.51 In searches for Pterostilbene 
online, as shown in Figure 7, other anti-aging products such as resveratrol and curcumin are listed 
as alternatives for which people also search.  

                                                      
51  Joanna Cosgrove, “What Is Pterostilbene?” Nutraceuticals World, Apr. 18, 2011, 

https://www.nutraceuticalsworld.com/contents/view_online-exclusives/2011-04-18/what-is-pterostilbene-/50218. 
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Figure 7. Pterostilbene consumer search results 

 
Source: Google.com. 

 Niacin, nicotinamide, and other NAD+ boosters are forms of Vitamin B3. Niacin, in particular, 
may help lower cholesterol, lessen pain from arthritis, and boost one’s brain function.52 When 
asked which supplements were competitors of TRU NIAGEN® at his deposition, Robert Fried of 
ChromaDex testified that “NMN, niacin, and NAD. Those are the main ones.”53  

 Resveratrol is a polyphenol that is advertised to have anti-inflammatory properties. It has been 
shown to extend cellular longevity, lower cholesterol, and reduce the risk of heart disease.54 In 
searches for Resveratrol online, as shown in Figure 8, other anti-aging products such as curcumin 
and glutathione are listed as alternatives for which people also search. 

                                                      
52  Healthline, “9 Science-Based Benefits of Niacin,” accessed July 23, 2019, https://www.healthline.com/nutrition/niacin-

benefits. 
53  Fried Dep., 266:14-20.  
54    Healthline, “7 Health Benefits of Resveratrol,” accessed July 23, 2019, https://www.healthline.com/nutrition/resveratrol.  
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Figure 8. Resveratrol consumer search results 

 
Source: Google.com. 

 Coenzyme Q10 (CoQ10) is a fat-soluble compound synthesized by the body and obtained by 
humans through general diet.55 It is marketed as an aid in the production of adenosine triphosphate 
(ATP) and as an antioxidant in cellular membranes and some proteins.56 Its antioxidant function is 
advertised to protect cell membranes and lipoproteins from oxidation, thus reducing damage from 
free-radicals and protecting the skin.57 CoQ10 is an example of ingredient branding in anti-aging 
supplements—the best selling product on Amazon.com is made by Doctor’s Best and is 
prominently labeled as containing “BioPerine®,” a patented product supplied by Sabinsa 
Corporation subject to a trademark license.58 Figure 9 contains images of the Doctor’s Best 

                                                      
55  Amazon, “Life Extension Super Ubiquinol COQ10 with Enhanced Mitochondrial Support 100 mg, 60 Count,” accessed 

July 23, 2019, https://www.amazon.com/Life-Extension-Ubiquinol-Enhanced-
Mitochondrial/dp/B00H4HT0EE?tag=Runnerclickhurry-20; Amy Capetta, “5 Anti-Aging Supplements That May 
Actually Work,” Woman’s Day, Oct. 16, 2018, https://www.womansday.com/health-fitness/wellness/a23829699/best-
anti-aging-supplements/. 

56   Oregon State University, “Coenzyme Q10,” accessed July 23, 2019, https://lpi.oregonstate.edu/mic/dietary-
factors/coenzyme-Q10. 

57  Id. 
58  BioPerine, “Trademark – License,” accessed July 23, 2019, https://www.bioperine.com/index.php/trademarklicense; 
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product and a product made by Sports Research, both prominently noting the BioPerine® 
ingredient.59 When searching for CoQ10 online, as shown in Figure 10, other anti-aging products 
such as resveratrol and glutathione are listed as alternatives for which people also search.  

Figure 9. Label for CoQ10 products containing BioPerine® 

 
Source: Amazon, “Doctor’s Best High Absorption CoQ10 with BioPerine, Gluten Free, Naturally Fermented, Heart Health, 
Energy Production,100 mg 120 Softgels,” accessed July 23, 2019, https://www.amazon.com/Doctors-Best-Absorption-
BioPerine-Production/dp/B0019GW3G8, Amazon, “CoQ10 with Organic Coconut Oil & Bioperine for Better Absorption | Vegan 
Certified and Non-GMO Verified | 120 Veggie-gels, 3 Month Supply!,” accessed July 23, 2019, 
https://www.amazon.com/Bioperine-Absorption-Certified-Verified-Veggie-
gels/dp/B07LC4VQTH/ref=sr_1_5?keywords=coq10+with+bioperine&qid=1563934870&s=hpc&sr=1-5. 

                                                      
BioPerine, “Patent,” accessed July 23, 2019, https://www.bioperine.com/index.php/patent.  

59  Amazon, “Doctor’s Best High Absorption CoQ10 with BioPerine, Gluten Free, Naturally Fermented, Heart Health, 
Energy Production, 100 mg 120 Softgels,” accessed July 23, 2019, https://www.amazon.com/Doctors-Best-Absorption-
BioPerine-Production/dp/B0019GW3G8. 
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Figure 10. Coenzyme Q10 consumer search results 

 
Source: Google.com. 

 Fisetin is a plant chemical found naturally in many fruits and vegetables, especially in 
strawberries.60 Recent studies have analyzed fisetin as a potentially chemotherapeutic agent and as 
a neuroprotective agent, as well as an antioxidant.61 One study analyzed fisetin intake in mice, and 
determined that for mice it restored tissues, “reduced age-related pathology, and extended median 
and maximum lifespan.”62 In searches for Fisetin online, as shown in Figure 11, other anti-aging 
products such as curcumin and resveratrol are listed as alternatives for which people also search. 

                                                      
60  Bulletproof Blog, “13 Anti-Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, 

https://blog.bulletproof.com/anti-aging-supplements/. 
61   Naghma Khan, et al., “Fisetin: A Dietary Antioxidant for Health Promotion,” Antioxidants & Rebox Signaling 19, no. 2 

(2013): 151-162, available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689181/pdf/ars.2012.4901.pdf. 
62   Matthew J. Yousefzadeh, et al., “Fisetin Is a Senotherapeutic That Extends Health and Lifespan,” EBioMedicine 36 

(2018): 18-28, available at https://www.ncbi.nlm.nih.gov/pubmed/30279143.  
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Figure 11. Fisetin consumer search results 

 
Source: Google.com. 

 Curcumin is a compound found in turmeric; similar to fisetin, it is recognized as an anti-
inflammatory agent.63 A 2017 study on the role of curcumin in modulating inflammatory markers 
in rats found that rats treated with curcumin saw a “slowing down of [the] ageing process by 
suppressing age-related changes in inflammatory indices.”64 Curcumin’s role as an anti-
inflammatory has been documented in numerous other academic articles, and is being investigated 
as a preventative treatment for age-related Alzheimer’s.65 In searches for Curcumin online, as 

                                                      
63  Renee Cherry, “How to Buy the Best Anti-Aging Supplements (That Are Actually Legit),” Shape, Apr. 25, 2019, 

https://www.shape.com/lifestyle/mind-and-body/how-find-best-anti-aging-supplements.  
64   M. Shailaja, et al., “Anti-aging Role of Curcumin by Modulating the Inflammatory Markers in Albino Wistar Rats,” 

Journal of the National Medical Association 109, no. 1 (2017): 9-13, available at 
https://www.ncbi.nlm.nih.gov/pubmed/28259223. 

65   Shrikant Misra and Kalpana Palanivelu, “The Effect of Curcumin (Turmeric) on Alzheimer’s Disease: An Overview,” 
Annals of Indian Academy of Neurology 11, no. 1 (2008): 13-19, available at 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/; RN. Kujundzic, et al., “Curcumin and its Potentiual for 
Systemic Targeting of Inflamm-Aging and Metabolic Reprogramming in Cancer., International Journal of Molecular 
Sciences 20, no. 5 (2019): 1-24, available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6429141/pdf/ijms-20-
01180.pdf. 
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shown in Figure 12, other anti-aging products such as resveratrol and glutathione are listed as 
alternatives for which people also search.  

Figure 12. Curcumin consumer search results 

 
Source: Google.com. 

 Pyrroloquinoline quinone (PQQ)66 is an antioxidant that studies suggest may aid in anti-aging 
by reducing inflammation.67 In some studies on rats, it has been shown to prevent cognitive 
deficient caused by oxidative stress and improve cardiac function.68 It is sold as an anti-aging 

                                                      
66  Renee Cherry, “How to Buy the Best Anti-Aging Supplements (That Are Actually Legit),” Shape, Apr. 25, 2019, 

https://www.shape.com/lifestyle/mind-and-body/how-find-best-anti-aging-supplements; Bulletproof Blog, “13 Anti-
Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, https://blog.bulletproof.com/anti-
aging-supplements/. 

67   Calliandra B. Harris, et al., “Dietary pyrroloquinoline quinone (PQQ) alters indicators of inflammation and 
mitochondrial-related metabolism in human subjects,” Journal of Nutritional Biochemistry 24, 2013: 2076-2084, 
available at https://www.sciencedirect.com/science/article/pii/S0955286313001599.  

68   Kei Ohwada, et al., “Pyrroloquinoline Quinone (PQQ) Prevents Cognitive Deficit Caused by Oxidative Stress in Rats,” 
Journal of Clinical Biochemistry and Nutrition 42, no. 1 (2008): 29-34, available at 
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supplement, and often packaged with Coenzyme Q10 (discussed above) to support cellular energy 
and heart health.69 In searches for PQQ online, as shown in Figure 13, other anti-aging products 
such as resveratrol and glutathione are listed as alternatives for which people also search. 

Figure 13. Pyrroloquinoline quinone (PQQ) consumer search results 

 
Source: Google.com. 

                                                      
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2212345/; BQ. Zhu, et al., “Pyrroloquinoline Quinone (PQQ) 
Decreases Myocardial Infarct Size and Improves Cardiac Function in Rat Models of Ischemia and 
Ischemia/reperfusion,” Cardiovascular Drugs and Therapy 18, no. 6 (2004): 421-431, available at 
https://www.ncbi.nlm.nih.gov/pubmed/15770429. 

69   Life Extension, “Super Ubiquinol CoQ10 with PQQ,” accessed July 23, 2019, https://www.lifeextension.com/Vitamins-
Supplements/item01733/Super-Ubiquinol-CoQ10-with-
PQQ?sourcecode=PPL602W&gclid=Cj0KCQjwjrvpBRC0ARIsAFrFuV-
1bsM7_P7cNzI9zI0gBvD8Cp_WI6OKPPBweu18jfGobwaYDFf7WS8aAurCEALw_wcB. 
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Acetyl-L-Carnitine Arginate is the biologically active form of the amino acid L-carnitine and is 
purported to protect human cells against degeneration caused by aging.70 Studies have shown use 
of this supplement improved muscle pain and stiffness, dizziness, and eyesight, among other 
symptoms, suggesting that “consumption of the supplement can reduce the oxidative damage.”71

III.E. Dr. Cockburn’s analyses regarding market power are wrong  

(64) After attempting to establish (inappropriately, for the reasons discussed above) that the relevant 
market in this matter is the “supply of nicotinamide riboside,” Dr. Cockburn argues that ChromaDex 
has market power in that market. Below, I explain in more detail why the arguments Dr. Cockburn 
presents are wrong.

III.E.1. Evidence that customers pay different prices does not mean that 
ChromaDex price discriminates

(65) In his report, Dr. Cockburn argues that the fact that different customers paid ChromaDex different 
prices for nicotinamide riboside is evidence of ChromaDex’s market power and that “NR was not 
supplied competitively.”72 For example, in his Exhibit 2, Dr. Cockburn identifies Live Cell’s lower 
per kilogram (kg) price for nicotinamide riboside compared to the prices for other ChromaDex 
customers.73 However, Dr. Cockburn ignores the fact that Live Cell was ChromaDex’s largest 
customer at the time. In 2015, for example, Live Cell purchased more than 3,000 kg of nicotinamide 
riboside; by comparison, Elysium purchased only 910 kg, and the other two customers Dr. Cockburn 
identifies (Thorne Research and Life Extension) purchased kg and kg, respectively.74 As 
Frank Jaksch, ChromaDex’s CEO, testified, 

…Live Cell was one of the first companies that came in that appeared to have a way 
of building a market rapidly for NR, visibility of NR, and they did very well with it.

                                                     
70 Bulletproof Blog, “13 Anti-Aging Supplements to Turn You into Benjamin Button,” accessed July 23, 2019, 

https://blog.bulletproof.com/anti-aging-supplements/; Life Extension, “The Antiaging Effects of Acetyl-L-Carnitine,” 
Life Extension Magazine, May 2000, https://www.lifeextension.com/Magazine/2000/5/cover2/Page-01.

71 Yoshikazu Yonei, et al., “Effects on the Human Body of a Dietary Supplement Containing L-Carnitine and Garcinia 
cambogia Extract: A Study using Double-blind Tests,” Journal of Clinical Biochemistry and Nutrition 42, no. 2 (2008): 
89-103, available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2266057/pdf/jcbn-42-89.pdf.

72 Cockburn Report, ¶ 104.
73 See also Cockburn Report, ¶ 104.

Living Cell Research, Live Cell Research, and Whole Body Research are three different company names associated with 
the same customer number (108649) in ChromaDex’s data. See CDXCA_00449733.

74 See Expert Report of Lance E. Gunderson, In re ChromaDex, Inc. v Elysium Health, Inc. and Mark Morris, SACV 16-
02277-CJC-DFMx (C.D. Cal. June 21, 2019) [hereinafter “Gunderson Report”], Schedule 8B; CDXCA_00449733. In 
2014, Live Cell’s purchases (929 kg) were also substantially larger than the other customers Dr. Cockburn identified 
(Elysium 100 kg, Thorne kg, and Life Extension kg). 
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They were our largest customer in 2015. Not even -- there was no one even close to 
them in terms of the size of the customer they were. And that brought -- I mean, that 
had its benefits to us. Their volume -- their success in the market brought volume. 
And volume brought us the ability to do a lot more with something that was still very 
new at the time.75 

(66) There is substantial evidence in the record that looking at the unit price alone misses the overall 
structure of the relationship between ChromaDex and its customers. As Mr. Jaksch testified, “…you 
can’t look at price just on its own. Price -- the price per kilo was an important element, but you’d 
have to sort of look at the whole structure of what was being proposed. Price is one piece of that, one 
piece of the puzzle, so I mean in reality it was up to -- it was a negotiation from one client to the 
next.”76 For example, Thorne “wanted an exclusive for a specific space, meaning the direct-to-
physician category…”77 and ChromaDex’s 30(b)(6) witness testified that other customers sought 
“exclusive product combinations” or “exclusive channels.”78 

(67) A more appropriate interpretation of Dr. Cockburn’s observation that different customers pay 
different prices is that these differences are not as simple as price alone, and the differences across 
customers are best explained as the result individualized negotiations between ChromaDex and its 
customers involving differences in the terms requested by those customers, different bargaining 
power of those customers, and other factors (e.g., differences in customer’s purchase volumes).79 
These differences are not the result of ChromaDex having and/or using market power over the pricing 
of nicotinamide riboside.  

III.E.2. Ease of entry limits potential market power of any supplier, including 
ChromaDex 

(68) Dr. Cockburn extensively cites to ChromaDex internal documents to argue that there are significant 
barriers to entry into the manufacturing of nicotinamide riboside.80 His own analysis and the 
documents he cites, however, undermine his argument.  

(69) On November 1, 2016, ChromaDex notified Elysium via email that ChromaDex was choosing to 
terminate the companies’ supply agreement “upon ninety (90) days written notice.”81 That decision 
followed Elysium ordering 3,000 kg of NIAGEN® from ChromaDex in July 2016, which Elysium 

                                                      
75  Deposition of Frank Jaksch, 139, Apr. 12, 2019. 
76  Jaksch Dep. at 127-128. 
77  Jaksch Dep. at 137-138. 
78  Varvaro Dep., 72-73. 
79  Jaksch Dep. at 108-109, 136-137; Varvaro Dep., 72-73. 
80  Cockburn Report, ¶¶ 91-98.  
81  CDXCA_00118906, CDXCA_0007489.  
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VIII.B. ChromaDex eliminated all requirements to use the NIAGEN® 
trademark by Elysium and other licensees 

(171) Around May 25, 2017, ChromaDex eliminated the requirement that its customers use the NIAGEN® 
trademark.244 Only about 23% of the nicotinamide riboside acquired for resale to consumers from 
2013 to 2018 was sold by a customer that used the NIAGEN® trademark under a licensing 
requirement by ChromaDex.245 Many companies voluntarily used the NIAGEN® mark during this 
period even though it was not required. For example, Live Cell Research246 was the  largest 
purchaser of nicotinamide riboside, with % of the total purchases from 2013 to 2018. Live Cell 
was not required to use the trademark, but chose to use the trademark on its front panel.247 Elysium 
itself also never used the NIAGEN® trademark.248 Elysium accounts for % of the nicotinamide 
riboside purchased from 2013 to 2018. ChromaDex itself is the largest seller of nicotinamide riboside 
products (not ingredients) through sales of its TRU NIAGEN® product, with % share of 
nicotinamide riboside sales. TRU NIAGEN® also uses the NIAGEN® mark, but this is 
ChromaDex’s own trademark for its own products.

(172) In Figure 28, I calculate the fraction of total nicotinamide riboside purchased by the largest buyers for 
use in anti-aging supplements from 2013 to 2018 from the three US suppliers of nicotinamide 
riboside (i.e., ChromaDex, , and ). This includes the nicotinamide riboside provided by 
ChromaDex for its own TRU NIAGEN® product. As shown in Figure 28, the total amount of 
nicotinamide riboside sold by ChromaDex, , and during this period is kgs.249

Since no current sellers are required to use the trademark, any additional sales since 2018 would 

                                                     
244 Most customers subject to the restriction were notified on May 25, 2017. See, e.g., CDXCA_00008535 (Barology Bar), 

CDXCA_00008603 (High Performance Nutrition), CDXCA_00008664 (Jarrow Formulas), CDXCA_00008789 
(Petriva), CDXCA_00008674 (Life Extension/Quality Vitamins & Supplements). Thorne research was notified on June 
1, 2017 (see CDXCA_00276221). 
Will Black confirmed that ChromaDex stopped requiring use of its trademark, and ChromaDex attempted to notify it 
past and current customers of that change (to the extent that it was a change, as not all customers ever had that 
requirement). Interview with Will Black, former ChromaDex Vice President of Sales and Marketing, July 25, 2019.
A handful of small customers subject to the restriction were terminated in June, 2017. See, e.g., CDXCA_00008506 
(Alivebynature), CDXCA_00429966 (Evolved Organics LLC), CDXCA_00262823 (Healthy Directions, LLC), 
CDXCA_00262830 (Metabolic Code Enterprises), CDXCA_00276207 (ProHealth, Inc.), CDXCA_00262855 
(Radishing Medical LLC), CDXCA_00262849 (Thrive Now).

245 From 2013 to 2018, ChromaDex sold  kgs of NIAGEN® to third parties and used another  kgs in 
production of its own TRU NIAGEN® product. Elysium purchased 8,873 kgs of nicotinamide riboside from  and 

, for a total of kgs. See Figure 28 for more information. See CDXCA_00449733, CDXCA_00464688,
and ELY_0125945.

246 As noted earlier, Living Cell Research, Live Cell Research, and Whole Body Research are three different company 
names associated with the same customer number (108649) in ChromaDex’s data. See CDXCA_00449733.

247 CDXCA_00200421, CDXCA_00464669.
248 Cockburn Report, ¶¶ 38, 99.
249 I understand that  and did not supply nicotinamide riboside to any customers other than Elysium during this 

period. If  or also sells nicotinamide riboside to other customers, then all the percentages in this table 
would be reduced proportionately with those additional sales.
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further diminish the share for which the trademark was required and used. Sales have continued to 
grow over time, so 2019 sales are likely to be a substantial fraction of all sales historically.

Figure 28. Purchases of nicotinamide riboside by customer, 2013-2018250

Company 
Total nicotinamide 
riboside purchases 

Purchases where 
trademark required 

and used 

Purchases where 
trademark not required 

or not used 
kg % of total kg % of total kg % of total 

ChromaDex       
       

       
       

       
       

       
       

        
          
          
          

        
Total  100%  22.5%  77.5% 

Source: CDXCA_00464688, CDXCA_00449733, ELY_0125945, CDXCA_00027271, CDXCA_00008604, CDXCA_00221789, 
CDXCA_00125845, CDXCA_00008878, CDXCA_00008919, CDXCA_00062195, CDXCA_00024270, CDXCA_00118906, 
CDXCA_00275590, CDXCA_00052193, CDXCA_00429956, CDXCA_00130686, CDXCA_00027740, CDXCA_00008535, 
CDXCA_00008603, CDXCA_00008664, CDXCA_00008674, CDXCA_00008877, CDXCA_00276221, CDXCA_00008479, 
CDXCA_00024270, CDXCA_00429971, CDXCA_00008697.

(173) In his report, Dr. Cockburn highlights, in addition to Elysium, five ChromaDex direct-to-consumer 
(DTC) customers that ChromaDex discontinued supplying. However, he presents his discussion of 
their sizes and importance in the overall sales of nicotinamide riboside in a misleading fashion that 
might cause the reader to infer incorrectly that their importance in the context of the alleged patent 
misuse is larger than it actually is.

(174) Reproduced below is Dr. Cockburn’s Figure A, but I include for each product the actual percentage of 
total nicotinamide riboside sales from 2013 to 2018 made under the required use of the NIAGEN®
trademark.

                                                     
250 It should be noted that the calculations in Figure 28 should not be considered market shares, since nicotinamide riboside 

is not a market unto itself. Inclusion of sales of other competitive anti-aging products would reduce these percentages 
still further, likely by a significant amount. The calculations listed in this section are simply the percentage of physical 
volume of nicotinamide riboside sold to customers from 2013-2018 by the three nicotinamide riboside suppliers.
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1           UNITED STATES DISTRICT COURT
2          CENTRAL DISTRICT OF CALIFORNIA
3                 WESTERN DIVISION
4

5 CHROMADEX, INC.,                       )

                                       )
6                             PLAINTIFF, )CASE NO.

                                       )16-02277-CJC-(DFMx)
7                 vs.                    )

                                       )
8 ELYSIUM HEALTH, INC., AND              )

MARK MORRIS,                           )
9                                        )

                           DEFENDANTS. )
10 _______________________________________)

AND RELATED CROSS-ACTIONS.             )
11 _______________________________________)
12

13

14         * * * ATTORNEYS' EYES ONLY * * *
15        VIDEOTAPED DEPOSITION OF WILL BLACK
16          TAKEN THURSDAY, APRIL 18, 2019
17              LOS ANGELES, CALIFORNIA
18

19

20

21

22

23     Reported by Audra E. Cramer, CSR No. 9901

                 Job No. 159131
24

25
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1           UNITED STATES DISTRICT COURT
2          CENTRAL DISTRICT OF CALIFORNIA
3                 WESTERN DIVISION
4

5 CHROMADEX, INC.,                       )

                                       )
6                             PLAINTIFF, )CASE NO.

                                       )16-02277-CJC-(DFMx)
7                 vs.                    )

                                       )
8 ELYSIUM HEALTH, INC., AND              )

MARK MORRIS,                           )
9                                        )

                           DEFENDANTS. )
10 _______________________________________)

AND RELATED CROSS-ACTIONS.             )
11 _______________________________________)
12

13

14

15     VIDEOTAPED DEPOSITION OF WILL BLACK, TAKEN ON BEHALF
16 OF THE DEFENDANT AND COUNTERCLAIMANT, AT 9:45 A.M.,
17 THURSDAY, APRIL 18, 2019, AT 11601 WILSHIRE BOULEVARD,
18 LOS ANGELES, CALIFORNIA, BEFORE AUDRA E. CRAMER,
19 CSR NO. 9901, PURSUANT TO NOTICE.
20

21

22

23

24

25
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1 APPEARANCES OF COUNSEL
2

3 FOR PLAINTIFF AND CROSS-DEFENDANT:
4           COOLEY

          BY:  BARRETT ANDERSON, ESQUIRE
5                JAYME STATEN, ESQUIRE

          4401 EASTGATE MALL
6           SAN DIEGO, CALIFORNIA 92121
7

8

9 FOR DEFENDANT AND COUNTERCLAIMANT:
10           BAKER & HOSTETLER

          BY:  JOSEPH SACCA, ESQUIRE
11                DARLEY MAW, ESQUIRE

          45 ROCKEFELLER PLAZA
12           NEW YORK, NEW YORK 10111
13

14

15 ALSO PRESENT:
16           ALINE MAYER, VIDEOGRAPHER
17           THOMAS WILHELM
18

19

20

21

22

23

24

25
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1     A.   We would monitor our customers' labels

2 and products insofar as we could via online --

3 online review as well as label review where we

4 could acquire those.

5     Q.   When you say "online review," what do

6 you mean?

7     A.   Looking at the customer's website on

8 downloading product images and label, supplement

9 facts panel, for example, which is where the

10 ingredient deck resides.

11     Q.   Who in ChromaDex was charged with

12 performing the online review?

13     A.   That would have been the sales team --

14 up until the time I joined, the sales team at

15 large would have -- as I remember, was doing it.

16          Upon my joining the company,

17 Ms. Villalobos and Mr. Mai would have done the

18 regular checking or review.

19     Q.   And do you know how frequently they

20 checked?

21     A.   Monthly or at such time we were aware

22 of a new product launched by one of our

23 customers.

24     Q.   Did ChromaDex require its customers to

25 tell it about new product launches using
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1 review.  If we were looking at label review for

2 compliance, we would start with the sales team

3 review, so Ms. Villalobos and Mr. Mai.

4          There were instances where a customer

5 might like us to review the label in terms of

6 compliance, and so in that case we have a legal

7 review.

8     Q.   And when you say a customer might like

9 you to review the label in terms of compliance,

10 compliance with what?

11     A.   Oh, various dimensions.  Is the order

12 of the ingredient appearing in the label in the

13 right consequence, for example?

14     Q.   Apart from monitoring the customer

15 labels and products online and through label

16 review, did ChromaDex do anything else to help

17 it assure a compliance with exclusivity

18 provisions in its supply agreements.

19     A.   Sure.  If we found that there was

20 noncompliance, we'd have typically verbal

21 discussions followed by as-needed written

22 follow-ups.

23     Q.   Did ChromaDex ever find itself out of

24 compliance with any of the exclusivity

25 provisions it had in its agreement with Thorne?

Case 8:16-cv-02277-CJC-DFM   Document 312-2   Filed 08/29/19   Page 44 of 123   Page ID
 #:18221



Attorneys' Eyes Only

TSG Reporting - Worldwide     877-702-9580

Page 308

1 STATE OF CALIFORNIA )

2 COUNTY OF LOS ANGELES )  SS.

3

4 I, AUDRA E. CRAMER, CSR No. 9901, in and for the

5 State of California, do hereby certify:

6 That, prior to being examined, the witness named

7 in the foregoing deposition was by me duly sworn to

8 testify the truth, the whole truth and nothing but the

9 truth;

10 That said deposition was taken down by me in

11 shorthand at the time and place therein named, and

12 thereafter reduced to typewriting under my direction,

13 and the same is a true, correct and complete transcript

14 of said proceedings;

15 I further certify that I am not interested in the

16 event of the action.

17 Witness my hand this 30th day of April,

18 2019.

19

20

21

22 _____________________

23 Certified Shorthand

24 Reporter for the

25 State of California
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