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• § 112 Grounds (All Proceedings)
• Lack of benefit/priority
• Lack of written description
• Lack of enablement

• § 103 Grounds (-17, -24, -30, -33, -42, -46, -52, -53)
• PH201-447 mutants with particular single substitutions at six 

positions (307, 309, 313, 317, 320, 324) are obvious

Grounds Across the 10 Proceedings

*All citations are to PGR2025-00024 unless otherwise specified.
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• Claim Construction and Scope

• Unpredictability of Modifications to PH20

• The Claims Lack Written Description
• No disclosure of representative species
• No identification of common structural features

• The Claims Are Not Enabled
• Full scope can’t be practiced using mutagenesis or homology modeling
• Dr. Petsko’s tolerance analysis is flawed and cannot enable full scope

• Halozyme’s construction captures inoperative & useless mutants

• Halozyme’s ’429 Patent renders obvious certain single substitution PH201-447 
mutants (D320K, M313K, L317Q, S312T, S312N)

Points Being Covered Today
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The Patents and the Common Disclosure

61/796,208 
(11/1/2012) 61/631,313

(12/30/2011)

(’731 Application) (EX1026) 
(filed 12/28/2012)

Common 
Disclosure

12,110,520 12,091,692
12,060,590 12,264,345
12,054,758 12,104,185
12,049,652 12,077,791
12,037,618 12,195,773



PGR2025-17/24/30/33/39/42/46/50/52/53 5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Merck’s Experts

Dr. Michael Hecht
Princeton University

Dr. James Naismith
Oxford University

Dr. Sheldon Park
SUNY Buffalo

Dr. Garnett Kelsoe
Duke University
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Claim Construction and Scope
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• Board correctly found all claims in the 10 patents to require PH20s 
with some hyaluronidase activity
• Proper construction must account for claim term “PH20”
• Intrinsic and extrinsic evidence supports Board’s construction

• No dispute that
• Claims encompass enzymatically active PH20s
• Disclosure portrays “active” and “inactive” modified PH20s as mutually 

exclusive alternatives
• Law requires disclosure to enable and describe full genus of enzymatically 

active PH20s being claimed
• If claims include “inactive” mutants, disclosure must additionally describe 

and enable that distinct set of modified PH20s

Claim Construction Overview
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Categories of Claims in Challenged Patents

PGR2025-00003 11,952,600 320
PGR2025-00004 12,018,298 313
PGR2025-00006 12,152,262 317
PGR2025-00009 12,123,035 312
PGR2025-00017 12,110,520 324
PGR2025-00024 12,060,590 307
PGR2025-00030 12,054,758 317
PGR2025-00033 12,049,652 320
PGR2025-00042 12,037,618 309
PGR2025-00046 12,091,692 313
PGR2025-00052 12,264,345 313
PGR2025-00039 12,104,185 320
PGR2025-00050 12,077,791 309
PGR2025-00053 12,195,773 320

Modified PH20 with % 
sequence identity + position 
for one substitution + defined 
replacement AAs

Modified PH20 with % sequence 
identity + position for one 
substitution

Methods of increasing delivery
PH20 with increased activity
Soluble PH20 polypeptide

FWD
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Claim Form Similarities: ’035 Patent (312) vs. ’652 Patent (320)

EX1001 (PGR2025-00009)(’035 Patent) 
EX1001 (PGR2025-00033)(’652 Patent)

’035 Patent (PGR2025-00009) ’652 Patent (PGR2025-00033)
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Claims at Issue in PGR2025-00017 (324), -00024 (307), -00030 (317)

EX1001 (PGR2025-00030)(’758 Patent)EX1001 (PGR2025-00024)(’590 Patent)

’590 Patent (PGR2025-00024) ’758 Patent (PGR2025-00030)

EX1001 (PGR2025-00017)(’520 Patent)

’520 Patent (PGR2025-00017)



PGR2025-17/24/30/33/39/42/46/50/52/53 11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims at Issue in PGR2025-00042 (309); -00046 (313), -00052 (313) 

EX1001 (PGR2025-00042)(’618 Patent)

EX1001 (PGR2025-00046)(’692 Patent)

EX1001 (PGR2025-00052)(’345 Patent)

’618 Patent (PGR2025-00042) ’692 Patent 
(PGR2025-00046)

’345 Patent 
(PGR2025-00052)
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Claims at Issue in PGR2025-00039 (320), -00050 (309), -00053 (320)

’185 Patent (PGR2025-00039)

’773 Patent 
(PGR2025-00053)

’791 Patent 
(PGR2025-00050)
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Common Disclosure & Dr. Petsko: Positions 309 and 313 Tolerate Substitutions

Pet., 25 (PGR2025-00046), 24-25 (citing EX1026, 238, 253)

Pet. (PGR2025-00042), 25-26

EX2070 (Petsko), 124-126 (PGR2025-00052) 
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Whether a patent provides adequate written description for a claim presents a question of 
fact. See Gen. Hosp. Corp. v. Sienna Biopharmaceuticals, Inc., 888 F.3d 1368, 1371 (Fed. Cir. 
2018). That question is whether the patent specification discloses that a person of 
ordinary skill in the art would conclude “the inventor possesse[d] the full scope of the 
invention” at the time of their patent application. LizardTech, Inc. v. Earth Res. Mapping, 
Inc., 424 F.3d 1336, 1345 (Fed. Cir. 2005). 

Duke v. Sandoz, 160 F.4th 1305, 1310 (Fed. Cir. 2025) 

Amgen v. Sanofi, 598 U.S. 594, 610 (2023)
If a patent claims an entire class of processes, machines, manufactures, or 
compositions of matter, the patent’s specification must enable a person skilled in the 
art to make and use the entire class. In other words, the specification must enable 
the full scope of the invention as defined by its claims.  The more one claims, the 
more one must enable.

Enablement and Written Description Required for Full Claim Scope
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Enablement and Written Description Required for Full Claim Scope

POR, 44

Pet., 26
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“PH20” Is Expressly Defined as an Enzymatically Active Hyaluronidase

EX1026 (’731 App.), 50:31-51:11; 
Reply, 2; POR, 11.

EX1026 (’731 App.), 56:21-30; EX1133 (Naismith), ¶ 92; Reply, 1, 3. 

EX1001 (PGR2025-00024)(‘590 Patent), Claim 1

EX1001 (PGR2025-00042)(’618 Patent)
EX1001 (PGR2025-00046)(’692 Patent)

EX1001 (PGR2025-00030)(’758 Patent)
EX1001 (PGR2025-00017)(’520 Patent)

EX1001 (PGR2025-00033)(’652 Patent)



PGR2025-17/24/30/33/39/42/46/50/52/53 17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Modified PH20s with at Least One Modification Retain Activity

EX1026 (’731 App.), 50:31-51:11; Reply, 2; POR, 11

EX1026 (’731 App.), 54:5-10; Pet., 26, 48-49

EX1001 (’590 Patent), Claim 1
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“PH20” Is Expressly Defined as an Enzymatically Active Hyaluronidase

EX1026 (’731 App.), 50:31-51:11; Reply, 2; POR, 11

EX1026 (’731 App.), 56:18-30; EX1133 (Naismith), ¶ 92; Reply, 1, 3 

EX1026 (’731 App.), 49:45-49; POR, 34 n.11 (citing EX1001 (’590 Patent), 44:55-68:42), 40

EX1026 (’731 App.), 50:18-30; Pet., 17 (PGR2025-00046)(’692 Patent)
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Undisputed that PH20s are Folded Proteins

PO Sur-Reply, 3

EX1003 (Hecht), ¶¶ 36, 46, 62; Pet., 8, 10; Reply, 13
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Experts Agree Enzymatic Activity Requires Properly Folded PH20s

EX1133 (Naismith), ¶ 96; Reply, 3, 13, 16

PO Sur-Reply, 3

EX2070 (Petsko), ¶ 128, FN12; Reply, 1, 3, 5, 13
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Experts Agree “PH20” Means a Properly Folded and Enzymatically Active Protein

EX1130 (Simpson Dep), 61:13-62:10), Reply, 3 

2    A. PH20 is defined as a type of hyaluronidase
3    that occurs in sperm and is neutral-active.
4    It explains further that it occurs on the
5    sperm surface. In this particular paragraph, the
6    folded structure is not specified.
7    Q. But it would just be the folded structure
8    that occurs naturally with the PH20?
9    A. If PH20 is active on the sperm surface, it
10   is assumed to be folded.

EX1133 (Naismith), ¶ 92; Reply, 3

EX2070 (Petsko), ¶ 128, FN12; Reply, 1, 3, 5, 13

EX1133 (Naismith), ¶ 95; Reply, 3

13    Q.· ·So when the PH20 is on the sperm surface,
14· · is it a folded protein?
15    A.· ·Yes.
16  · Q.· ·And it's enzymatically active.· Correct?
17·   A.· ·In normal biology, surface-associated PH20
18· · would be enzymatically active.
19·   Q.· ·And it's -- because it is properly folded,
20· · it is enzymatically active.· Right?
21    MS. MARTIN:· Object to form. 
22    A.· ·Properly folded PH20 should have enzymatic
23    activity, yes.
24    Q. Okay.· And this is how the common
25    disclosure defines the term "PH20."· Right?
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Experts Agree that POSAs Consider “PH20s” To Be Folded Proteins

EX2070 (Petsko), ¶ 345; Reply, 3, 12

EX1133 (Naismith), ¶ 93 (citing EX2070 (Petsko), ¶ 345); Reply, 3
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Halozyme’s Construction Improperly Eliminates the PH20 Claim Term

FWD (PGR2025-00003), 24-25 

EX1133 (Naismith), ¶ 103; Reply, 3
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I.D. (PGR2025-00024), 14

Institution Decisions: Claims Encompass Enzymatically Active PH20s

I.D., 15

I.D., 15
I.D., 17
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Final Written Decisions Confirm Institution Decision

FWD (PGR2025-00003), 23-24 

FWD (PGR2025-00003), 24-25 
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Claims Do Not Define “Modified PH20 Polypeptides” in “Purely Structural Terms”

I.D., 16 (PGR2025-00024)

FWD, 26, (PGR2025-00003)
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Dr. Naismith Consistently Testified the Claims Require Activity

EX1133 (Naismith) (PGR2025-00003), ¶ 109; Reply, 4 EX1133 (Naismith) (PGR2025-00042), ¶ 109; Reply, 3-4

PO Sur-Reply, 2 (n.1)
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PO Sur-Reply, 2 (n.1)

EX2304, 27:14-28:15

Q. So it's your testimony now that for matter 46, which is the '692 patent, that 

those claims are limited to the active PH20, active modified PH20?

A. So it's my opinion, and as I set out in my declaration and I've quite clearly 

stated in my declaration, that as I read the claims they are directed to the 

active mutants or modified PH --active modified PH20. Now I do understand, and I 

set out in paragraph 110 that claim scope is of course a matter for the board, 

right. I'm not a lawyer and I don't -- I'm not offering a legal opinion, only a 

scientific one. And if the board were to enlarge the claim scope, but I think we 

all agree that within the claims are these folded active forms of the protein 

then since the bulk of my opinions address written description and enablement, 

my opinions are that those things are not properly described for that subset. So 

adding other subsets wouldn't change my opinion as regards enablement and 

written description. But I understand that my opinions and how I have read the 

claim scope are not -- it's for the patent board to decide how that should be 

read or what the legal threshold is.

“Q. So do you agree that PH20 is expressly 
defined in the common disclosure to have a 
form a POSA would understand is folded? 

A. It is active, which means it is also 
folded. So it’s expressly in the 
disclosure as an active form of the 
protein which is enzymatically active and 
folded.” 

EX2304, 26:1–7. 

“As I read the claims they are directed 
to the active mutants or modified PH -- 
active modified PH20.” 

EX2304, 27:17–21.

“PH20 is properly understood as the 
folded active form on the surface of the 
sperm cell, neutral-active.” 

EX2304, 26:10–14. 

Dr. Naismith Consistently Testified the Claims Require Activity
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Pet., 2

Halozyme Misrepresents Merck’s Position on Activity

Pet., 25

Pet., 26

Pet., 36

PO Sur-Reply, 1-2
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Halozyme Misrepresents Merck’s Position on Activity

Pet., 51

Pet., 41

Pet., 56-57

Pet., 72

PO Sur-Reply, 1-2
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PO Sur-Reply, 2

Reply, 2-4
Reply, 4  n.12

Halozyme Misrepresents Merck’s Position on Activity
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POR, 31 (PGR2025-00024)

EX1131 (Petsko Dep.), 61:19-23; Reply, 5

Undisputed that Claims Include Enzymatically Active PH20s

EX1001 (PGR2025-00024)(’590 Patent)

19    In the genus of polypeptides that are
20    defined by claim 1, would you agree that there
21    are enzymatically active, properly folded,
22    modified PH20 polypeptides?
23    A. Yes.
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POR, 45

Halozyme: Claims Define Particular Variants and “Their Subvariants”

EX1026 (’731 App.), 54:5-14; Reply, 2

POR, 65-66
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Two Mutually Exclusive Types of Modified PH20s – Active or Inactive

EX1003 (Hecht), ¶ 98; Pet., 23

EX1003 (Hecht), ¶ 131; Pet., 71 EX1133 (Naismith), ¶ 108; Reply, 4
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Lack of Restrictions on Locations (Other than One) or Types of Changes

EX1026 (’731 App.), 53:1-3; 68:25-31, 144:9-14, Pet., 19-20, Reply, 4, 11
EX1001 (’590 Patent), Claim 1
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EX1003 (Hecht), ¶ 119, Pet., 33, Reply, 4

EX1133 (Naismith), ¶ 46, Reply, 1 

Lack of Restrictions on Locations (Other than One) or Types of Changes
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Lack of Restrictions on Locations (Other than One) or Types of Changes

EX1130 (Simpson Dep.), 90:25-91:12, Reply, 4

EX1131 (Petsko Dep.), 54:20-55:8, Reply, 4

25    Q. Sure. The changes that constitute the
1     difference that translates into the 5% difference
2   from the amino acid sequences of the wild-type PH20,
3   there could be substitutions, deletions, or
4   additions of amino acids. Right?

5     A. Yes. Those are possibilities.

20    Q.  And do you understand those changes can
21    be -- one kind of change could be a substitution
22    of the amino acid?
23    A.  Yes.
24    Q.  Another kind could be a deletion of an

25    amino acid?
1     A.  Yes, I think so.
2     Q.  And a third kind would be an addition of
3     an amino acid. That would also count as a change
4     that gets calculated as part of the sequence

5     identity?
6     A.  If it doesn't cross the threshold.
7     Q.  Correct.
8     A.  Yes.
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Claims Have Immense Breadth

Pet., 16-17

EX1001 (’590 Patent), Claim 1
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Size of Sequence Space is Undisputed

EX1131 (Petsko Dep.), 60:24-61:8; Reply, 4EX1001 (’590 Patent)

Pet. 20-21; EX1003 (Hecht), ¶¶ 120, 122; EX1004 (Park), ¶¶ 175-179 

24   Q.  Okay. And so based on those parameters
25   of the 447 amino acid sequence, 95 percent
1    sequence identity, along with 22 changes and four
2    options at position 320, that translates into 1.5
3    times 1063 different polypeptide sequences, 
right?
4    A. Assuming there are no errors in the
5    calculation.· I haven't verified it.
6    Q.  Okay. And you don't have a basis for,
7    today, disputing that number as accurate?
8    A. As I said, I don't disagree.
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Claims Do Not Define Narrow Set of Sequences

Reply, 8

POR, 68

POR, 65

POR, 54

Pet. 20-21; EX1003 (Hecht), ¶¶ 120, 122; EX1004 (Park), ¶¶ 175-179 
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Options at Claimed Substitution Positions Being Claimed

Proceeding Patent Position Permitted 
Substitutions Notes Record Cites

PGR17 520 324 A, D, H, M, N, R, S All recited single mutants are active EX1003 (Hecht), ¶ 127; Pet., 25

PGR24 590 307 G, K, N, Q, S, T, V, W, 
Y All recited single mutants are active EX1003 (Hecht), ¶ 127; Pet., 25

PGR30 758 317 A, I, K, M, Q, R All recited single mutants are active EX1003 (Hecht), ¶ 127; Pet., 24

PGR33 652 320 H, K, R, S All recited single mutants are active EX1003 (Hecht), ¶ 130; Pet., 24

PGR42 618 309 Any 14/14 tested single mutants are active EX1003 (Hecht), ¶ 139; Pet., 24; 
EX1026 (’731 App.), 252-253, 277

PGR46 692 313 Any 12/13 tested single mutants are active EX1003 (Hecht), ¶ 137; Pet., 24; 
EX1026 (’731 App.), 253, 278

PGR52 345 313 Any 12/13 tested single mutants are active EX1003 (Hecht), ¶¶ 147-148; Pet., 28; 
EX1026 (’731 App.), 253, 278

PGR50 791 309 E, G, H, L, M, N, Q, R, 
S, T All recited single mutants are active EX1003 (Hecht), ¶ 137; Pet., 30; 

EX1026 (’731 App.), 252-253, 277
PGR39 185 320 H, K, R, S All recited single mutants are active EX1003 (Hecht), ¶ 134; Pet., 30

PGR53 773 320 H, K, R All recited single mutants are active EX1003 (Hecht), ¶ 147; Pet., 27
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Disclosure Confirms that SEQ ID NOS: 3 and 32-66 Are Active PH20s

EX1133 (Naismith), ¶¶ 215-217 (citing EX2165 (US-457), ¶ 0362); Reply, 36-38
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Halozyme Sur-Reply Assertions Regarding “PH20”

PO Sur-Reply, 3

EX2031 (Naismith Depo.), 173:10-25
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Protein and Polypeptide Are Used Interchangeably

EX1133 (Naismith), ¶ 88; Reply 3
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Patent Owner – Common Structural Features of Active PH20s

PO Sur-Reply, 20-21

PO Response, 45-46
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PGR2025-00039
12,104,185
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The ’185 Patent Claims

EX1001 (PGR2025-00039)(’185 Patent)

FWD (PGR2025-00003)(’600 Patent), 23

POR (PGR2025-00003)(’185 Patent), 30
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The ’185 Patent Method Claims Use of the Identical Genus of PH20s as the ’600 Patent

EX1001 (PGR2025-00039)(’185 Patent) EX1001 (PGR2025-00003)(’600 Patent)
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Only Merck Presented Evidence on the Distinct Spreading Function of PH20s

EX1026 (’731 App.), 316:20-24; Pet (PGR2025-00039), 77 

EX1026 (’731 App.),194:35-195:3; Pet (PGR2025-00039), 25, 77, 84 

EX1003 (Hecht)(PGR2025-00039), ¶¶ 178-181; Pet. (PGR2025-00039), 66-67
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No Contrary Evidence from Halozyme on Spreading Being Distinct from Activity

I.D. (PGR2025-00039), 31 (n.12)

POR (PGR2025-00039), 65

POR (PGR2025-00039), 62

EX2068, ¶392; POR (PGR2025-00039)

Pet. (PGR2025-00039), 66-67




