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Instituted Grounds

2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ChallengeClaims

Ground 1: Obvious over Ortho Pharma and Olson 19881-9, 19-23, 25-26, 28-36, 46-
50, 52-53

Ground 2: Obvious over Ground 1 in further view of Mata10-15, 18, 37-42, 45

Ground 3: Obvious over  Ground 1  and 2 in further view of Widder16-17, 24, 27, 43-44, 51, 54

Pet. 1-2, 21-23, 46-48, 55-56; Paper 13, 2, 51-52.



Representative Claims

3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
Pet., iv-viii, 1-2, 21-24, 32, 43, 46-48, 53, 55-56; Paper 13, 2, 51-52; EX1002, ¶191; EX1004, ¶¶37, 175.

Claims Encompass:
• C20-D1-3 Vitamin A / ß-carotene

• In any pharmaceutically-acceptable 
carrier (claims 1 & 29) or not (28).

• nutraceutical composition 
(claims 3 and 31).

• Patient broadly in need of treating a 
macular degeneration, including:

• AMD (claims 5 & 32)

• Dry AMD (claims 10 & 37)

• Stargardt (claims 11 & 38)

• Sorsby’s fundus dystrophy 
(claims 16 & 43)

• Retinitis Pigmentosa      
(claims 16 & 43) 



Narrowest Compound:

4DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1001, Claims.

Pet., 34, 50-51; Pet. Reply, 18-19, 23-25; EX1002, ¶¶59-60.

EX1001, 10:35-12:65.

EX1050.

C20-D3 Retinol Acetate



Independent claims are obvious

5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 21-23, 23-27, 28-29, 30-31; EX1008, ¶[0008]; EX1006, Abstract, 12-13, 15-19. 

Pharmaceutically 
acceptable 
carrier

C20-D3-
retinol 
acetate

Patient in need of 
treatment for macular 
degeneration / reducing 
lipofuscin formation

Grounds 
Reference

Ortho Pharma

Olson 1988 ✔

✔ ✔

Straightforward combination:
• Ortho Pharma discloses treating macular degeneration patients (in need of reducing lipofuscin 

formation) with an effective amount of vitamin A/ß-carotene in pharmaceutically-
acceptable carrier. E.g., EX1008, ¶¶ [0001], [0007]-[0008], [0051].

• Olson 1988 discloses making and purifying claimed C20-D3-retinol and C20-D3-retinol 
acetate. E.g., EX1006, Abstract, 12-13, 15-19.



Dependent claims are obvious

Pet., 46-47.

6DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 31-39. 

Olson 
1988

Ortho 
PharmaClaim Limitation

Claims 2, 7-8, 30, 34-35: C20-D3-retinoid or carotenoid

Claims 3 and 31: Nutraceutical

Claim 4: Macular degeneration patient

Claims 5 and 32: AMD patient

Claims 6-8, 33-35: Retinol, retinol ester, retinol acetate

Claims 9, 26, 36, and 53: Reduced A2E formation

Claims 19 and 46: Dosage 0.1-90 mg/day

Claims 20-23, 47-50: Additional actives

Claims 25 and 52: Additional active carotenoids

✔

✔

✔

✔

✔

✔

✔

✔

✔



Ground 2: Dependent Claims 10-15, 18, 37-42, 45

7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 46-55. 

• Identifies additional claimed retinal diseases treated with vitamin A or associated with 
undesirable A2E/lipofuscin formation

MataOlson 
1988

Ortho 
PharmaClaim Limitation

Claims 10 and 37: Dry AMD patient

Claims 11 and 38: Stargardt patient

Claims 12-14, 39-41: Retinol, ester, acetate

Claims 13-14, 40-41: C20-D3-retinoid/carotenoid

Claims 15 and 42: Reduced A2E formation

Claims 18 and 45: ABCA4-linked MD patient

✔ ✔

✔

✔

✔

✔

✔

Ground 1 + Mata (EX1010)



Ground 3: Dependent Claims 16-17, 24, 27, 43-44, 51, 54

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 55-65. 

• Identifies significant downsides of interfering with visual cycle. 

• Describes co-administering A2E/lipofuscin prophylactic PLUS phospholipids to ameliorate 
existing A2E/lipofuscin. 

• Discloses direct application to eye.

WidderMataOlson 
1988

Ortho 
PharmaClaim Limitation

Claims 16 and 43: MD is SFD, RP, etc.

Claims 17 and 44: C20-D3-retinol acetate

Claims 24 and 51: Phospholipid add’l active

Claims 27 and 54: Administer directly to eye

✔

✔

✔

✔

Grounds 1 and 2 + Widder (EX1009)



9

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 21-23, 23-24, 27-28, 30-31; EX2192, ¶152; POR, 17. 

EX1008.

Ortho Pharma (EX1008)

9

Method of treating a macular degeneration



Ortho Pharma (EX1008)

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 21-23, 23-26, 27-28, 30-31. 

EX1001, Claims 19, 48.

EX1008.

Administering effective amount of 
vitamin A / ß-carotene



Ortho Pharma (EX1008)

11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 9-10, 21-23, 23-26, 28, 30-31, 43; Pet. Reply, 2-5. 

Trial Confirmed: Ortho Pharma’s vitamin A / ß-carotene correspond to prior art effective amounts.

EX1069 (Del Priore Depo. Tr.), 119:8-20.

EX1069 (Del Priore Depo. Tr.), 119:2-7.

EX1069 (Del Priore Depo. Tr.), 60:4-6.

EX1069 (Del Priore Depo. Tr.), 116:21-117:6.

Administering effective amount of vitamin A / ß-carotene



Technological Background

12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Phase 3 study demonstrated efficacy for AMD by administering effective amount of vitamin A/ß-carotene.

EX1022 (AREDS), Abstract. Pet., 9-10, 21-23, 23-26, 28, 30-31, 43, 49-50; EX1004, ¶¶82-84; Pet. Reply, 2-3, 15-16. 

EX1069 (Del Priore Depo. Tr.), 62:1-12.

AREDS (EX1022)



13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 9-10, 17, 43; Pet. Reply, 2-3.

Common by 2007 to treat AMD by administering effective amount of vitamin A/ß-carotene.

EX1004 (Calman Decl.), ¶84.

EX1004 (Calman Decl.), ¶83.

EX1002 (Guengerich Decl.), ¶167.

Technological Background
AREDS (EX1022)



14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 9-10, 17, 43; Pet. Reply, 2-3.

Trial Confirmed: Common by 2007 to treat AMD by administering effective amount of vitamin A/ß-carotene.

EX1069 (Del Priore Depo. Tr.), 87:10-21.

EX1069 (Del Priore Depo. Tr.), 87:22-88:6.

EX2192 (Del Priore Decl.), ¶96.

Technological Background
AREDS (EX1022)



15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Del Priore: No Serious AEs, 30% MD risk reduction, “widely distributed” study

EX1069 (Del Priore Depo. Tr.), 88:5-22.

Pet., 9-10, 17, 43; Pet. Reply, 2-3.

EX1069 (Del Priore Depo. Tr.), 88:23-89:17.

Technological Background
AREDS (EX1022)



Pet. Reply, 2; EX1080, ¶¶75-77, EX1022, 3.

16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1069 (Del Priore Depo Tr.), 68:8-22.

Majority of AREDS participants also took Centrum multivitamin.

EX1069 (Del Priore Depo. Tr.), 57:16-21.

EX1069 (Del Priore Depo. Tr.), 69:7-14; id., 68:23-69:6.

Technological Background
AREDS (EX1022)



Pet. Reply, 2; EX1080, ¶¶75-77.

17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Centrum multivitamin provides RDA of vitamin A.

EX1065 (Centrum).

Technological Background
AREDS (EX1022)

EX1022, 8



Pet., 9-10, 17, 43; Pet. Reply, 2-5; PO Sur-Reply, 12.

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Trial Confirmed: No genuine dispute Centrum multivitamin provides RDA of vitamin A.

EX1069 (Del Priore Depo. Tr.), 69:23-70:10.

Technological Background
AREDS (EX1022)



19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1069 (Del Priore Depo. Tr.), 126:1-22. Pet., 9-10, 17, 43; Pet. Reply, 2-5.

Large doses of vitamin A safely administered for years.

EX1069 (Del Priore Depo. Tr.), 144:18-22.

EX1069 (Del Priore Depo. Tr.), 160:10-161:4.

Technological Background
Safe doses



20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 9-10, 17, 43; Pet. Reply, 2-5.

EX1069 (Del Priore Depo. Tr.), 136:11-16 (Sorsby Fundus).

EX1069 (Del Priore Depo. Tr.), 129:12-22 (Retinitis Pigmentosa).

EX1069 (Del Priore Depo. Tr.), 131:10-20 (Sorsby Fundus).

Technological Background
Effective doses

Retinitis Pigmentosa (~4 mg); Sorsby’s Fundus Dystrophy (~14 mg)



Olson 1988 (EX1006)

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 21-23, 23-26, 28, 30-31; Pet. Reply, 18. 

EX1006, 18.
EX1069 (Del Priore Depo. Tr.), 284:23-285:20.

Olson 1988 discloses making and purifying claimed C20-D3-retinol and C20-D3 retinol acetate. 

EX1006, Scheme 2.

C20-deuterated vitamin A



Olson 1988 (EX1006)

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 5, 65-68. 

Patent Owner wrongly touted this prior art compound as its “novel” invention.

EX1031, 172-173.

C20-deuterated vitamin A



23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1069 (Del Priore Depo. Tr.), 286:2-17.

Pet. Reply, 18.

Olson 1988 (EX1006)

Already in the prior art
C20-deuterated vitamin A

EX1069 (Del Priore Depo. Tr.), 287:15-22.



Ortho Pharma (EX1008)
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Pet., 1-4, 16, 21, 27-29; Paper 13 (ID), 29&n.16.

In a pharmaceutically-acceptable carrier



Ortho Pharma (EX1008)

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 1-4, 16, 21, 27-29; Paper 13 (ID), 29&n.16.

EX1008.

EX1001, 15:46-16:6.

Paper 13 (ID), 29&n.16.

In a pharmaceutically-acceptable carrier



26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 40-43.

Reason to Combine with Reasonable Expectation



Reason to Combine with Reasonable Expectation

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 1-2, 12, 17-19, 30-31, 36-37, 40-46. 

EX1010 (Mata), Fig. 5.

Mata (EX1010)

• A2E/lipofuscin 

• = unnecessary, undesirable byproduct

• associated with macular degeneration

• C20-Hydrogen removal = prerequisite

• C20-deuterated vitamin A likely to slow 
A2E/lipofuscin formation due to well-known 
deuterium kinetic isotope effect. 

• Obvious to employ C20-deuterated vitamin A 
in place of effective amount of non-deuterated 
vitamin A being administered to patients for 
treatment of lipofuscin-associated ocular 
diseases, including macular degeneration

E.g., EX1002, ¶¶190-205, 206-217, 218-222, 257-270; EX1004, 
¶¶134-149, 150-165, 166-172. 



Reason to Combine with Reasonable Expectation

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 4, 10-12, 36, 40-43; EX1002, ¶¶84-85, 93; EX1011. 

Key Location
• Just upstream of two different lipofuscin pathways

• A2E
• ATR-Dimer

• Downstream of visual cycle avoids unnecessary 
interference with vision

EX1011 (Fishkin), Fig. 10.

EX1002 (Guengerich Decl.), ¶¶85, 184.



Reason to Combine with Reasonable Expectation

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 8-10; Pet. Reply, 2-5; EX1002, ¶60. 
EX1050, Fig. 1.

EX1069 (Del Priore Depo. Tr.), 57:1-9.

Vitamin A is “essential” for vision



30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 10-12; Pet. Reply, 2-5.

EX1002 (Guengerich Decl.), ¶78.

Reason to Combine with Reasonable Expectation
A2E Is Not Required for Vision

EX1004 (Calman Decl.), ¶73.



31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1069 (Del Priore Depo. Tr.), 183:14-20

EX2052 (Prestwich Decl.), ¶56

Pet., 10-12; Pet. Reply, 2-5.
EX1069 (Del Priore Depo. Tr.), 192:16-25

Reason to Combine with Reasonable Expectation
Trial Confirmed: A2E Is Not Required for Vision

EX2074 (Rattner 2006), 4



32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Reason to Combine with Reasonable Expectation

Pet., 8-10; Pet. Reply, 4-5, 13.

EX1002 (Guengerich Decl.), ¶71.

EX1004 (Calman Decl.), ¶58.

EX1004 (Calman Decl.), ¶59.

Blindness and corneal damage.

Inhibited visual cycle predictably induced blindness
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Pet. Reply, 4-5.

EX1069 (Del Priore Depo. Tr.), 135:24-136:10.

Trial Confirmed: Cell death and irreversible loss of vision.

EX1069 (Del Priore Depo. Tr.), 31:16-32:5.

EX1069 (Del Priore Depo. Tr.), 216:20-217:2; see also id., 31:16-24.

33

Reason to Combine with Reasonable Expectation
Inhibited visual cycle predictably induced blindness
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EX1069 (Del Priore Depo. Tr.), 45:10-25.

Trial Confirmed: with vision cycle inhibition, “you get disease”; “severe loss of vision”.

EX1069 (Del Priore Depo. Tr.), 52:7-14.

EX1069 (Del Priore Depo. Tr.), 49:19-50:9.

Pet. Reply, 4-5.

Reason to Combine with Reasonable Expectation
Inhibited visual cycle predictably induced blindness
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EX1069 (Del Priore Depo. Tr.), 46:17-24.

Trial Confirmed: with visual cycle inhibitors, a variety of things can happen, none of which are good.

Pet. Reply, 4-5.

Reason to Combine with Reasonable Expectation
Inhibited visual cycle predictably induced blindness



36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 8-10; Pet. Reply, 4-5, 13.
EX1080 (Guengerich Reply Decl.), ¶67.

Trial Confirmed: Detriments of visual cycle inhibition were predictable.

Reason to Combine with Reasonable Expectation
Inhibited visual cycle predictably induced blindness
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EX1069 (Del Priore Depo. Tr.), 204:11-21.

Trial Confirmed: inhibits lipofuscin but “impractical as a potential treatment therapy”.

EX1069 (Del Priore Depo. Tr.), 217:12-24.

Pet. Reply, 4-5.

Reason to Combine with Reasonable Expectation
Visual cycle inhibition effective but impractical for therapy
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Pet. Reply, 4-5.

EX1069, 
214:13-20.

EX1069, 
214:21-215:11.

Adverse affects: “preclude long-term therapy”
Seizures, birth defects, depression, suicide 

“Too toxic for long-term administration in humans”

EX1069 (Del Priore Depo. Tr.), 215:17-216:11.

Reason to Combine with Reasonable Expectation
Trial Confirmed: Visual cycle inhibition effective but precluded as therapy
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Reason to Combine with Reasonable Expectation
The literature called for alternatives to visual cycle inhibition
• Serious adverse effects of visual cycle inhibition (see slides 34-40 above)

• Literature suggested specifically inhibiting A2E formation instead of inhibiting visual 
cycle (see slides 28-33 above).
• Mata

• Kim 2007

• Howes 

EX1010 (Mata), 7159.

EX2019 (Kim 2007), 7. EX1069 (Del Priore Depo. Tr.), 203:2-14 (citing EX2111 (Howes)).

EX2019 (Kim), Abstract.

Pet. 2, 18, 31, 40, 42, 44, 48, 54, 58, 67; EX1002, ¶¶97, 179, 181, 221, 244; Pet. Reply, 2-5; EX1080, ¶¶31-32; slide 59.



40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 22; EX1080, ¶72.

EX2074 (Rattner), 5-6.

Dynamic “balance between deposition and clearance” provides “good reasons to be optimistic”

Slowing progression “as little as 10-20%” provides “substantial” impact on health

Literature Optimistic about Slowing MD Progression
Trial Confirmed: Lipofuscin drusen deposits are reversible

EX2074 (Rattner), 11.



41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 22; EX1080, ¶72.

EX1069 (Del Priore Depo. Tr.), 193:25-195:2 (discussing EX2074).

EX1069 (Del Priore Depo. Tr.), 196:4-7.

“A dynamic process where deposits” can “come 
and go and change over time”

“They really do come and go”

Literature Optimistic about Slowing MD Progression
Trial Confirmed: Lipofuscin drusen deposits are reversible

EX1069 (Del Priore Depo. Tr.), 193:25-195:2 (quoting EX2074) 
(continued, excerpt on right).



Slowing undesirable reactions involving C-H bond cleavage – “profound effect” of 7-10 times

42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 12-15, 40-43.

EX1002 (Guengerich Decl.), ¶100.

EX1002 (Guengerich Decl.), ¶109.

EX1002 (Guengerich Decl.), ¶108.

Reason to Combine with Reasonable Expectation
Deuterium KIE in POSA’s toolkit



43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 12-15, Pet., 12-15, 40-43.

EX2052 (Prestwich Decl.), ¶129.

EX2052 (Prestwich Decl.), ¶139.

PO’s expert: “versatile tool” to improve drugs by slowing or redirecting enzymatic metabolism

Reason to Combine with Reasonable Expectation
Trial Confirmed: Deuterium KIE in POSA’s toolkit



44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 3, 14-15, 22; Pet., 40-43.

EX1080 (Guengerich Reply Decl.), ¶48; see also EX1002 (Guengerich Decl.), ¶¶257-264.

Deuterium KIE: stabilize known active while reducing undesirable, toxic byproduct

Reason to Combine with Reasonable Expectation
Trial Confirmed: Deuterium KIE in POSA’s toolkit



45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 14-15; Pet., 40-43.
EX1080 (Guengerich Reply Decl.), ¶¶48-49.

C20-D3 vitamin A: well-within the established deuterium KIE paradigm

Reason to Combine with Reasonable Expectation
Trial Confirmed: Deuterium KIE in POSA’s toolkit



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1002 (Guengerich Decl.), ¶50.

Pet., 12-15, 40-46; Pet. Reply 5-7, 10.

Dr. Guengerich consistently testified C20-Deuteration:
“would materially slow”; “easiest route to inhibition”

EX1002 (Guengerich Decl.), ¶269.

EX2103 (Guengerich Depo. Tr.), 65:8-14.

46

Reason to Combine with Reasonable Expectation
Reasonably likely to attenuate A2E formation



47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 12-15, 42-43, 67-68.
EX1002 (Guengerich Decl.), ¶¶117-118.

EX1002 (Guengerich Decl.), ¶¶120-122.

Reason to Combine with Reasonable Expectation
Reasonably likely to attenuate A2E formation
Roth and Itou support reasonable expectation of success



48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 41-42, 67; Pet. Reply, 2, 5-7.EX2103 (Guengerich Depo. Tr.), 57:22-58:12.

Dr. Guengerich confirmed: You’ll actually have less material regardless of how slow or fast 
subsequent steps are 

Reason to Combine with Reasonable Expectation
Trial Confirmed: Reasonably likely to attenuate A2E formation



49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 15; Pet., 40-43.

EX1080 (Guengerich Reply Decl.), ¶12; see also EX1002 (Guengerich Decl.), ¶¶99-123, 60, 98.

Deuterium KIE where C-H bond breakage at least partially rate-limiting

Reason to Combine with Reasonable Expectation
Trial Confirmed: Reasonably likely to attenuate A2E formation



50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 35-36; Pet. Reply, 15-17.

EX1001, 6:35-37.

EX1001, 8:32-34.

EX1001, Example 3.

Reason to Combine with Reasonable Expectation
Trial Confirmed: Reasonably likely to attenuate A2E formation
Patent admits efficacy naturally results from C20-deuteration:



Patent Owner’s Response 
Arguments



Patent Owner’s Response Arguments

• Argues Drs. Guengerich and Calman are not POSAs

• Argues Teaching away from vitamin A for macular degeneration patients

• Argues 1,5-shift may be not the only rate-limiting step

• Argues Mowery and Verdegem undermine Roth and Itou’s Strong KIE

• Hypothesizes 1,5-shift is enzymatic- or general-acid-base- catalyzed rather 
than sigmatropic rearrangement

• Argues Secondary considerations

52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, PO Sur-Reply. 



Dr. Calman Qualified POSA

53DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 6-7; Pet. Reply, 26-27; EX1002, ¶¶2-12; EX1003; EX1004, ¶¶2-10; EX1005; EX2104, 10:21-12:11.

Dr. Calman not a mere “generalist”:

Referring Stargardt patients for treatment not disqualifying:

• Dr. Calman is well-qualified

• Diagnoses and treats patients with retinal 
and macular disease; diagnoses Stargardt. 
EX2104, 10:21-12:11.

• “Half of my patients have retinal or 
macular disease” EX1004, ¶¶5-10.

• PO attacks Dr. Calman because he refers 
Stargardt patients to a colleague for care.

• PO’s clinician behaves similarly.

EX1069 (Del Priore Depo. Tr.), 266:3-10.

EX2104 (Calman Depo. Tr.), 11:17-18.



Dr. Guengerich Qualified POSA

54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 6-7; Pet. Reply, 27.

Dr. Guengerich’s expertise satisfies both parties’ definitions.

• Ph.D., Biochemistry

• Publications in retinoid and steroid 
biochemistry and deuteration

EX1070 (Prestwich Depo. Tr.), 28:11-12.

EX1070 (Prestwich Depo. Tr.), 53:18-55:2.



No teaching away from C20-Deuterated Vitamin A

55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 2, 11.
EX1070 (Prestwich Depo. Tr.), 111:8-21.

EX2052 (Prestwich Decl.), ¶96 (ROS = Rod Outer Segment).

EX1080 (Guengerich Reply Decl.), ¶69.

• Improper piecemeal attack on individual references.

• No showing of active discouragement from the proposed combination.
• Vitamin A commonly and safely administered to AMD patients (see slides 12-21 above)

• ABCR-linked disease tied to specific ocular locus, not highly-regulated serum concentrations.



No teaching away from C20-Deuterated Vitamin A

56DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 2-5; EX1080 (Guengerich Reply Decl.), ¶¶31-32; see also slide 41.

EX2019 (Kim), 7.

EX2019 (Kim), Abstract.

EX2019 (Kim), 8.

PO’s submitted prior art confirms motivation to inhibit A2E specifically and save the visual cycle

EX2019 (Kim), 10.



57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 41-42, 67; Pet. Reply, 5-7; EX1002, ¶¶259-260.

• Mata “provides good reason to believe that lipofuscin is formed by removal of a hydrogen from the 
C20 of prior art vitamin A analogues and that pharmacologically inhibiting this synthesis pathway will 
slow lipofuscin formation and may provide an effective treatment for macular degeneration.” EX1002 
(Guengerich Decl.), ¶48.

• “[S]ubstituting deuterium in place of the hydrogens at C-20 would slow A2E formation due to the 
high primary kinetic isotope effect expected from this substitution” Id., ¶260.

• “Mata further discloses that this synthetic pathway depends on removing a hydrogen atom from C20
through a 1,5-sigmatropic shift.” Id., ¶261.

• “During my deposition, I again explained that a POSA would have recognized from viewing the 
biosynthetic pathways in Mata that the 1,5-sigmatropic rearrangement was likely ‘a’ rate-limiting step 
in the overall process, that requiring identification of ‘the’ one and only rate-limiting step was 
unnecessary for this pathway, and that a POSA would have recognized that slowing the 1,5-
sigmatropic rearrangement likely would slow the production of A2E regardless of whether any other 
steps identified by Mata also could be inhibited to slow A2E production.” EX1080 (Guengerich Reply 
Decl.), ¶18.

• “Contrary to the Patent Owner’s argument, I did not abandon my opinion that a POSA would have 
recognized C-20 deuteration was likely to inhibit the 1,5-sigmatropic rearrangement and thereby 
favorably inhibit A2E formation, regardless of whether inhibiting subsequent steps (e.g., the 3,3-
sigmatropic rearrangement) also was likely to slow A2E formation to some extent.” EX1080, ¶19.

1,5-Shift Need Not Be Sole Rate-Limiting Step
Dr. Guengerich Repeatedly Testified
A POSA would recognize the 1,5-shift likely was a rate-limiting step



EX2103 (Guengerich Depo. Tr.), 106:9-14.

1,5-Shift Need Not Be Sole Rate-Limiting Step

58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 5-7; PO Sur-Reply, 3.
EX2103 (Guengerich Depo. Tr.), 57:22-58:12.

EX2103 (Guengerich Depo. Tr.), 63:19-25.

Dr. Guengerich Repeatedly Testified
“Simpler” “strictly chemical reaction”; “it doesn’t matter if the subsequent steps are slow”
You’ll actually have less material “regardless of how slow or fast” subsequent steps are

“block the 1,5-sigmatropic rearrangement, you will block everything” 



59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 6-7.

EX1080 (Guengerich Reply Decl.), ¶¶22-23.

1,5-Shift Need Not Be Sole Rate-Limiting Step
Dr. Guengerich explained
Reaction rate in linear chain depends on reactant concentration supplied by earlier step 



Pet. Reply, 9-10.

60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1080 (Guengerich Reply Decl.), ¶42.

1,5-Shift Need Not Be Sole Rate-Limiting Step
Dr. Guengerich explained
Bimolecular condensation points to 1,5 shift because the activated ATR is the limiting reactant.

EX1010 (Mata), Fig. 5.



61DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 3-4; PO Sur-Reply, 4; Paper 13, 49 n.29
EX2209 (Guengerich 2nd Depo. Tr.), 141:16-142:8

1,5-Shift Need Not Be Sole Rate-Limiting Step
Dr. Guengerich explained
Linear reaction: everything will slow down if you block the 1,5-shift

• Record here supports large 
expected KIE. 

• Slides 44-52, above.

• Simple, linear chemical pathway



PO’s Rate-Calculation Arguments Fail

62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1080 (Guengerich Reply Decl.), ¶25.

Pet. Reply, 7.

Calculating rates was not required:
• Guengerich: Mata provides information sufficient to reasonably 

expect [1,5]-shift was a rate-limiting step. EX1080, ¶25.

• Practice was to measure KIE effect, not calculate rate 
constants in advance. Id., ¶26.

• Rate constant varies with concentration; “cumbersome task” to 
calculate and measure rate constants and concentrations. Id.

1,5-Shift Need Not Be Sole Rate-Limiting Step



63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 13.

EX1080 (Guengerich Reply Decl.), ¶54.

• Even if masking present, POSA would 
reasonably expect A2E/lipofuscin 
formation would slow 

• linear and essentially non-enzymatic 
pathway

• Significant susceptibility of 1,5-shift 
to very strong KIE

• POSA would readily use KIE studies to 
measure the inherent KIE that results from 
C2o-substitution.

PO’s Rate-Calculation Arguments Fail
PO’s masking argument is speculative, at most goes to degree of KIE observed.

1,5-Shift Need Not Be Sole Rate-Limiting Step



Pet. Reply, 7-8.
64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1080 (Guengerich Reply Decl.), ¶53.

Trial Confirms: Roth and Itou Support Strong Expected KIE

Literature Precedents Supports Substitution

“Forced” conditions required to speed up slow reaction



65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 7-8; PO Sur-Reply, 8.

EX1080 (Guengerich Reply Decl.), ¶52.

EX1080 (Guengerich Reply Decl.), ¶53.

Trial Confirms: Roth and Itou Support Strong Expected KIE

Literature Precedents Supports Substitution

Extreme conditions required to speed up slow reaction



Trial Confirms: Roth and Itou Support Strong Expected KIE

66DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 11-13; PO Sur-Reply, 5, 8.

Literature Precedents Supports Substitution

EX2209 (Guengerich 2nd Depo. Tr.), 143:1-144:4.

Extreme conditions required to speed up slow reaction



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 11-13.

Structural asymmetry ≠ transition state asymmetry

POR, 42-43.

EX1080 (Guengerich Reply Decl.), ¶57.

Roth and Itou Support Strong Expected KIE

Literature Precedents Supports Substitution

67



68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 12.

EX1080 (Guengerich Reply Decl.), ¶57.

Roth and Itou Support Strong Expected KIE

Literature Precedents Supports Substitution

Nitrogen does not oblate or diminish strong KIE



69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 11, 12-13.

Mowery and Verdegem required:
• “Non-physiological”
• “Caustic,” 
• “combustible,” 
• “extreme” alkaline environment 

to force the reaction. 
• See slide 58

EX1080 (Guengerich Reply Decl.), ¶58.

Mowery and Verdegem Support Strong Expected KIE

Literature Precedents Supports Substitution



70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1070 (Prestwich Depo. Tr.), 159:16-159:18.

Pet. Reply, 11-13; see also Slide 58 (neutral outer segment).

EX1070 (Prestwich Depo. Tr.), 160:7-10.

EX1070 (Prestwich Depo. Tr.), 161:6-161:13.

EX2209 (Guengerich 2nd Depo. Tr.), 115:5-10.

EX2209 (Guengerich 2nd Depo. Tr.), 122:11-13.

Mowery and Verdegem Support Strong Expected KIE

Literature Precedents Supports Substitution

Not performed under physiological conditions

EX1080 (Guengerich Reply Decl.), ¶58.



71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX2209 (Guengerich 2nd Depo. Tr.), 132:21-133:7.

Pet. Reply, 11.

Mowery and Verdegem Support Strong Expected KIE

Literature Precedents Supports Substitution

Not performed under physiological conditions

EX1080 (Guengerich Reply Decl.), ¶61.



72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 11-13; PO Sur-Reply, 7-8.

EX2209 (Guengerich 2nd Depo. Tr.), 132:1-12.

EX1080 (Guengerich Reply Decl.), ¶¶63-64.

Patent Owner’s alternative mechanisms still prone to strong KIE
PO’s Proposed Mechanism Does Not Undermine REOS

Acid-base tautomerization:
“Very susceptible to the KIE”
“this would actually slow down the process”



Patent Owner’s alternative mechanisms still prone to strong KIE

73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 11-13; PO Sur-Reply, 7-9.
EX2209 (Guengerich 2nd Depo. Tr.), 131:1-18; id., 113:6-13 (“extremely inefficient”).

PO’s Proposed Mechanism Does Not Undermine REOS

EX1080 (Guengerich Reply Decl.), ¶55.

EX1080 (Guengerich Reply Decl.), ¶59.

Protein-based mechanism “known to be prone to strong KIEs”



Dependent Claims

74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Claims 24, 51 (phosphatidyl glycerol)

• No Dispute: Widder teaches phosphatidylglycerol:

‐ benefits MD patients, 

‐ protects RPE cells from A2E-induced apoptosis. 

‐ Pet., 60-62; EX1002, ¶¶162-163, 313, 326-333; EX1004, 
¶¶69-72, 121-122, 231-233; EX1009, 33:1-7.

• Claims 27, 54 (Direct Administration)

• No dispute: Widder discloses direct administration to the eye. 

• Local ocular delivery was known to provide essential vitamin A 
to ocular tissues. 

• Pet., 62-65; EX1002, ¶¶339-46; EX1004, ¶¶57-59, 235-241; 
EX1009, 25:16-26:40.

Pet., 60-65; Pet. Reply, 26.

EX1001.



Secondary Considerations



Patent Owner’s Response Arguments
Secondary considerations

• Argues prior AMD and Stargardt treatments failed for lack of efficacy, leaving unmet need

• Argues unexpected success in failed SAGA trial in Geographic Atrophy (AMD)

• Argues unexpected success in TEASE 1 and 3 trials in Stargardt

• Argues skepticism

• Argues praise

76DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR. 



AMD: No failure by others; No Long-Felt, Unmet Need

77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 19-23; EX2192, ¶102.

FDA-approved medications

• Wet AMD

‐ 1. Laser and photodynamic therapy

‐ 2. Anti-VEGF treatments

• Dry AMD (GA)

‐ 1. Izervay (avacincaptad pegol)

‐ 2. Syfovre (pegcetacoplan)

Proof-of concept for effective lipofuscin 
reduction (but known, unnecessary 
adverse effects of inhibiting visual cycle)

• Isotretinoin

• Fenretinide

• RPE65 inhibitors

EX1069 (Del Priore Depo. Tr.), 232:9-12.

Prior AMD treatments were successes



AMD: No failure by others; No Long-Felt, Unmet Need

78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 19.

EX1069 (Del Priore Depo. Tr.), 251:18-252:18 (quoting EX2171 (Del Priore)).

FDA approval wet AMD:
• Physicians “proud” to administer
• Dr. Del Priore added an exclamation point 

trying to “capture the exuberance of 
physicians” 

Prior AMD treatments were successes



AMD: No failure by others; No Long-Felt, Unmet Need

79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 19.

FDA-approval dry AMD (GA)

• 1. Izervay (avacincaptad pegol)

• 2. Syfovre (pegcetacoplan)

EX1069 (Del Priore Depo. Tr.), 249:17-23.

EX2171 (Del Priore), 207.

Prior AMD treatments were successes



AMD: No failure by others; No Long-Felt, Unmet Need

80DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 19-20.

FDA approval dry AMD:
• “therapeutic” already available to patients
• “much excitement in the field” 
• “largest acquisition” of ophthalmic startups

EX1069 (Del Priore Depo. Tr.), 247:14-248:2 (quoting EX1067).

EX1069, 249:24-250:18 (quoting EX2172 (Del Priore)).

Prior AMD treatments were successes



AMD: No failure by others; No Long-Felt, Unmet Need

81DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 19.

EX1069 (Del Priore Depo. Tr.), 252:19-253:22 
(quoting EX2171 (Del Priore)).

Prior AMD treatments were successes
FDA approval dry AMD:
• “existing treatments”
• “the only treatments”



82DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 43, 45-46, 49; Pet. Reply, 16-18, 23.

No technical difficulty in developing oral AMD treatment; 

Patent admits it was routine

Not commensurate with claims

No Long-Felt, Unmet Need

EX1022 (AREDS), Abstract.

EX1041, Abstract.
EX2101, 4.

For oral administration

EX1001, 15:40-45.

EX1001, 16:2-6.



No Unexpected PO Success

83DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20.
EX1069 (Del Priore Depo. Tr.), 267:18-268:7.

EX1069 (Del Priore Depo. Tr.), 238:6-239:5.

PO’s AMD trial failed
Dr. Del Priore: Calling SAGA a successful trial:
• “That would be problematic, yes.”
• Because SAGA ”unable to report that they 

met the prespecified primary endpoint”
• “generally, it’s regarded as a failure”



84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, 51; Pet. Reply, 21-22.

No Unexpected PO Success
PO relies on preliminary results of two 
Stargardt trials
TEASE 1 (2021)

TEASE 3 (ongoing)

EX1087, 19.

EX2096.



No Unexpected PO Success

85DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21.
EX1069 (Del Priore Depo. Tr.), 224:11-25.

EX1079 (Saad Depo. Tr.), 87:14-22.

PUBLIC REDACTED VERSION

PO’s preliminary Stargardt trial not performed reliably
Dr. Del Priore: 
• Clinical trial should use qualified, fully blinded, and independent readers
• PO conducted “most of its actual science” in-house



86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20.

EX1069 (Del Priore Depo. Tr.), 227:11-18.

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably

Dr. Del Priore: readers should not be part of the company sponsoring the trial

• “that would not have been appropriate”



87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21; EX1079, 151:4-13, 181:7- 204:2 (same).

EX1079 (Saad Depo. Tr.), 89:9-13.

EX1079 (Saad Depo. Tr.), 91:4-16.

PUBLIC REDACTED VERSION

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably
Dr. Del Priore: 
• Clinical trial should use qualified, fully blinded, and independent readers
• PO conducted “most of its actual science” in-house

EX2179, 3.



88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21; EX1079, 151:4-13, 181:7- 204:2 (same).

EX1079 (Saad Depo. Tr.), 89:9-13. EX2179, 3.

EX1079 (Saad Depo. Tr.), 92:1-10.

EX1079 (Saad Depo. Tr.), 94:3-8.

PUBLIC REDACTED VERSION

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably
Dr. Del Priore: 
• Clinical trial should use qualified, fully blinded, and independent readers
• PO conducted “most of its actual science” in-house



Dr. Del Priore: 
• Clinical trial should use qualified, fully blinded, and independent readers
• PO conducted “most of its actual science” in-house

89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21; EX1079, 151:4-13, 181:7- 204:2 (same).

PUBLIC REDACTED VERSION

EX1079 (Saad Depo. Tr.), 92:11-25.

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably



90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21; EX1074-EX1078 (unqualified interns); EX1079, 151:4-13, 181:7- 204:2.

EX1079 (Saad Depo. Tr.), 183:4-186:13 (citing EX1074).

EX1079 (Saad Depo. Tr.), 189:7-20.

EX1079 (Saad Depo. Tr.), 187:8-25 (citing EX1074).

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably
In-house “science” using unqualified interns



91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 20-21; EX1079, 181:7- 204:2.

EX1079 (Saad Depo. Tr.), 203:3-9 (citing EX1078).

Michael Song
EX1074

Monica Hennessey
EX1075

Christine Xu
EX1076

Cyriac Joyce
EX1077

Runyao Tong
EX1078

EX1079 (Saad Depo. Tr.), 187:18-25 (citing EX1074).

No Unexpected PO Success
PO’s preliminary Stargardt trial not performed reliably
In-house “science” using unqualified interns



92DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 21-22; EX1069, 259:10-17.

EX1079 (Saad Depo. Tr.), 84:18-24.

No unexpected PO success

Interim Open-Label TEASE 3

• Apples-to-Oranges: Participants’ 
ETDRS BCVA compared to older 
siblings’ Snellen acuity measurements.

• Unacceptable to FDA

EX1087, 19.

EX1069 (Del Priore Depo. Tr.), 239:21-240:5 (citing EX1066).

EX1069 (Del Priore Depo. Tr.), 260:1-5 (citing EX1068).

PO’s preliminary Stargardt trial    
not performed reliably



93DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 21-22; EX1069, 259:10-17.

No unexpected PO success

Interim Open-Label TEASE 3: 

• Apples-to-Oranges: Participants’ 
ETDRS BCVA compared to older 
siblings’ Snellen acuity measurements.

• At study initiation, participants had 
better measurements than siblings at 
same age.

EX1087, 19.

EX1082, 2.

PO’s preliminary Stargardt trial 
not performed reliably



No Unexpected PO Success

94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 24.

Preliminary results lacking peer review publication.

EX1079 (Saad Depo. Tr.), 231:3-9.

EX1086, 2.

EX1086, 1.

PO’s preliminary Stargardt trial not performed reliably



95DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR, 51; Pet. Reply, 21, 22, 25; Sur-reply, 21.

EX2097, 1-2 (June 5, 2023).

EX2108 (Alkeus website) (served September 23, 2024).

June, 2023 Sept., 2024
Now

2021

No Unexpected PO Success

Full results still lack peer-review publication
PO’s expert confirmed Stargardt need remains unmet
PO never asserted a phase III Stargardt study exists much less has been completed successfully

PO’s results remain preliminary

EX2096.



96DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX2192 (Del Priore Decl.), ¶282.

Pet. Reply, 21-22; EX2192, ¶¶102, 286.

No Unexpected PO Success

PO’s expert “Still none are available today.”
Despite patient anecdotes and regulatory assistance designation



Clinical Results Not Commensurate with Claims

97DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 18, 22; EX1079, 135:9-139:11.

EX1079 (Saad Depo. Tr.), 136:16-137:2.

EX1079 (Saad Depo. Tr.), 138:10-14.

• No claim limited to 14 mg/day

• No claim limited to daily oral administration for 24 months

• No claim limited specifically to oral treatment for ABCR-linked Stargardt disease.

Clinical study protocol employed at least 14 mg/day, 24 months

EX1079, 131:13-25.



98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 18-19.

EX1079 (Saad Depo. Tr.), 68:5-12. EX1079 (Saad Depo. Tr.), 68:18-25.

EX1079 (Saad Depo. Tr.), 69:10-15.

Clinical Results Not Commensurate with Claims

Trade secret formulation not disclosed, not claimed

Clinical study protocol employed secret formulation



Clinical Results Not Commensurate with Claims

99DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 18, 23.

TEASE required Stargardt 1 diagnosis; excluded patients taking vitamin A or beta-carotene

EX1079 (Saad Depo. Tr.), 131:13-22.

EX1079 (Saad Depo. Tr.), 133:22-134:2.

Clinical study very narrow patient population



PO’s Skepticism Arguments Fail

100DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 24.

Dr. Saad sought to avoid venture funding.

• Admitted as much in interviews.

• Struggled to recall the interviews in deposition.

EX1079 (Saad Depo. Tr.), 208:10-209:9.

EX1081, 3.

EX1084, 2-3.

EX1084, 3.

Dr. Saad incorrectly attributed skepticism to investors he purposefully avoided



PO’s Skepticism Arguments Fail

101DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. Reply, 23-24; EX1070, 59:22-66:6.

Alleged skepticism of treating humans without maintaining tight dietary control.

• Claims have no prohibition on dietary control. 

• Claims lack “human” limitation.

EX1070 (Prestwich Depo. Tr.), 64:22-65:5.

EX2180, 14.

EX2161, 7.

Not Commensurate with scope of claims


