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Challenged 
ClaimsBasisGrounds of Unpatentability

1-3, 6, 
24, 25, 33§102Ground I: Anticipation Morales-Sanfrutos (Ex. 1005) as 

evidenced by Straus (Ex. 1006)

1, 20, 21, 
29-31

§102/
§103

Ground II: Anticipation by or Obviousness over Harris 
(Ex. 1007)

1-8, 10-12, 
14-17, 20, 21, 
24, 26, 29-31

§103Ground III: Obviousness over Singh (Ex. 1008) in view of 
Harris

9, 13§103Ground IV: Obviousness over Singh in view of Harris and 
Bhakta (Ex. 1011)

2, 25, 32-34§103Ground V: Obviousness over Singh in view of Harris and 
Snow (Ex. 1010)
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1. Claim Construction Issues
a. Q-Y-T-Z Terms
b. “Cell-binding agent”

2. Anticipation by Morales-Sanfrutos
a. “Vinyl sulfone” under either party’s construction
b. HRP is a cell-binding agent
c. Mapping of propargyl amine to claims 1-2

3. Anticipation by/Obviousness over Harris
4. Singh + Harris Obviousness
5. Singh + Harris + Bhakta Obviousness
6. Singh + Harris + Snow Obviousness

Source:  POR
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Claim Construction
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 “Y represents a functional group that enables reaction of the hydrophilic 
linker with a cell-binding agent…”

 “Z represents a functional group that enables linkage of the hydrophilic 
linker to a cytotoxic drug via a disulfide, thioether, thioester, hydrazone, ether, 
ester, carbamate, carbonate, secondary, tertiary, or quaternary amine, imine, 
cycloheteroalkane, heteroaromatic, alkoxime or amide bond…”

Sources:  EX1002, Claim 1.
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 “[W]hen the hydrophilic linker contains a 
vinylsulfone group, we determine that the vinyl 
group should be mapped to Y or Z, and the 
sulfone group should be mapped to Q or T. 

 We determine that such mapping satisfies the 
“enables reaction” and “enables linkage” 
requirements of claim 1.”

 “… ORDERED that the case is remanded to the 
panel for further proceedings consistent with this 
opinion.”

Sources:  Paper 23, 16.
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 During prosecution of the original 
claims (prior to reexamination) in 
response to a rejection of then-
pending Claim 1, Applicant 
acknowledged that WO97/41897 
(Lees) disclosed conjugates having a 
heterobifunctional vinyl sulfone. 

 Rather than assert that sulfone alone 
could not meet the requirements of Y 
or Z, Applicant instead distinguished 
Lees by amending Claim 1 to require 
that, “when Q or T is -S(O2)-, m and n 
are not 0, thereby excluding the above 
noted compound described is Lees.”

Sources:  Pet., 19-20; Paper 23, 13-14; Ex. 1018, 45, 62.
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 Similarly, the DRP noted Applicant’s express reliance 
on Compounds 75 (having two sulfone groups) and 
Compound 138 (having one sulfone group and one 
phosphinate group) to support its claim amendment 
during reexamination, indicating that those 
compounds were not disclaimed and were within the 
scope of Claim 1 as asserted in the Petition.

 In each compound, vinyl sulfone cannot be Y or Z 
alone. It must be Q-Y or T-Z.

Sources:  Paper 23, 14-15; see also Pet., 11.

Ex. 1001, Figs. 7, 10



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 10

 “Y represents a functional group that enables reaction of the hydrophilic 
linker with a cell-binding agent…”

 “Z represents a functional group that enables linkage of the hydrophilic 
linker to a cytotoxic drug via a disulfide, thioether, thioester, hydrazone, ether, 
ester, carbamate, carbonate, secondary, tertiary, or quaternary amine, imine, 
cycloheteroalkane, heteroaromatic, alkoxime or amide bond…”

Sources:  EX1002, Claim 1.
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 As Patent Owner’s expert 
admits, for Z to form a “linkage” 
via one of the listed bond types, 
a chemical reaction is 
necessarily required.

Sources:  Ex. 1063, 9:2-15:10 ;Reply, 4.

Q . . . So when Z forms a linkage to a drug via one of 
those chemical bonds that are listed, that requires one or 
more chemical reactions to occur to form the bond; is that 
fair?

A Yes.
. . . 

Q And Z is a conjugation moiety that enables linkage 
of the linker to a drug, correct?

ATTORNEY MATTES: Objection. Form.
A Yes, that is what I say.
Q So to carry out their functions, both Y and Z have 

to undergo a chemical reaction of some sort, one or more 
chemical reactions of some sort, correct?

ATTORNEY MATTES: Objection. Form.
A Yes.

Ex. 1063, 12:11-15:10

Dr. Tumey 
(Patent Owner’s expert)
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 There is no requirement for separate structures where, as here, such 
separate structures are not necessary to avoid “nonsensical” results.

Bot M8 LLC v. Sony Interactive Ent. LLC, No. 2022-1569, 2023 WL 5606978, at *4 (Fed. Cir. Aug. 30, 
2023) (emphasis added)

See also Google LLC v. EcoFactor, Inc., 92 F.4th 1049, 1058 (Fed. Cir. 2024) ; Powell v. Home Depot 
U.S.A., Inc., 663 F.3d 1221, 1231 (Fed. Cir. 2011).

Sources:  Reply, 2-3. 13

In Becton, we stated “[w]here a claim lists elements separately, the clear implication of
the claim language is that those elements are distinct components of the patented
invention.” 616 F.3d at 1254 (cleaned up) (citations omitted). But part of our
rationale in Becton was that it would render the asserted claims “nonsensical” for
the claimed “spring means” to be connected to the “hinged arm” if they were the
same structure. Id. at 1255. No similar “nonsensical” result arises here . . . .



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 14Source:  Reply, 5-7; Ex. 1076, ¶4; Ex. 1063, 89:9-101:4.

 Based on the specification, a POSA would 
readily conclude that:
 (1) Formula I’s linkers are used to create 

Formulas III-IV’s modified/conjugated 
molecules, and

 (2) those linkers are then linked again to 
create the conjugates of Formula II.

 If vinyl sulfone cannot serve as the Q-Y groups, this would lead to an absurd result, i.e.:
 (1) a linker with a terminal vinyl sulfone could meet the requirements of Claim 3/Formula II 

once reacted with a CBA via the vinyl group, but…
 (2) the same linker would be incapable of meeting the requirements of Claim 1/Formula I.
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 “Y represents a functional group the enables reaction of the compound with 
a cell-binding agent…”

 “when (i) Q is -S(O)-, m is 1, and n is 0, or (ii) T is -S(O2)-, n is 1 and mis 0, Y is 
an N-hydroxysuccinimide (NHS) ester, p-nitrophenyl ester, dinitrophenyl 
ester, pentafluorophenyl ester, pyridyldisulfide, nitropyridyldisulfide, 
maleimide, haloacetate, carboxylic acid chloride, hydrazide or hydroxylamine”

Sources:  EX1002, Claim 20.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 17Source: Reply, 8-10; Ex. 1019, 9-10 (highlighting added), 74-75.

 During reexamination, the Examiner mapped the vinyl sulfone of WO’497 to the 
claimed Q-Y group.

 In response, Applicant reiterated the same mapping and acknowledged the vinyl 
group as Y.

Examiner Claim Interpretation
Ex. 1019 at 9-10 

Applicant Remarks
Ex. 1019 at 75
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Ex. 1019, 51, 75

Amendment and 
Applicant Remarks

Patent Owner Sur-Reply at 9: “The patentee then stated that ‘Y … does not encompass a vinyl group.’ EX1019,
75. If any [sic, anything], this statement makes clear that Y does not include a vinyl group.”
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 Claim 1:
 “Y represents a functional group the enables reaction of the hydrophilic linker 

with a cell-binding agent”

 Claim 20:
 “Y represents a functional group that enables reaction of the compound with a 

cell-binding agent…” 
 “… when (i) Q is -S(O)-, m is 1, and n is 0, or (ii) T is -S(O2)-, n is 1 and mis 0, Y 

is an N-hydroxysuccinimide (NHS) ester, p-nitrophenyl ester, dinitrophenyl 
ester, pentafluorophenyl ester, pyridyldisulfide, nitropyridyldisulfide, 
maleimide, haloacetate, carboxylic acid chloride, hydrazide or hydroxylamine.

Sources:  Ex. 1002, 1:22-2:13, 4:3-5:2. 19
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Anticipation by Morales-
Sanfrutos
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 Petitioner identified four compounds 
from Morales-Sanfrutos that meet claim 
1

 Three of these (compounds 2-4) also 
meet claim 2 via the propargyl amine 
group
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 Petitioner identified Morales-Sanfrutos’ 
Y and Z groups in Table B2 of the 
Petition
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 Claim 2: The hydrophilic linker of 
claim 1, wherein Z comprises a thiol, 
disulfide, amino, carboxy, aldehydes, 
maleimido, haloacetyl, hydrazine or 
hydroxyl group.

Ex. 1076, ¶22

Dr. Chari 
(Petitioner’s expert)
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Vinyl
Alone as “Y”
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 Dr. Chari testified at length regarding reaction 
schemes where vinyl alone can react and link to 
cell-binding agents, which were known before the 
priority date.

 One such reaction scheme is disclosed in Dondoni.

“[T]here are in fact other reaction schemes where vinyl alone 
can serve as a functional group that can link to cell-binding 
agents (CBAs).  One that is directly applicable to the 
attachment to HRP in Morales-Sanfrutos is a thiol–ene 
reaction, which was known in the art before the priority date. 

. . .
Dondoni et al., describes photoinduced thiol–ene coupling as 
a strategy for linking substrates, such as sugar alkenes (i.e., 
vinyl groups) to thiol-bearing cysteine residues on proteins 
and peptides, such as bovine serum albumin (BSA). . . .” Ex. 1076, ¶¶6-8

Dr. Chari 
(Petitioner’s expert)
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 Figure 15 of the ‘682 patent is informative:



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 27Sources: Reply, 12; Ex. 1001, 14:39-44; Ex. 1002, Claim 3; Ex. 1063, 56:8-12.  

 A “cell-binding agent” is not the same as a “cell-binding molecule.”

A . . . Because in claim 3, for example, 
there is a linkage to a cell-binding agent. And 
you can’t have a linkage to a molecule without 
creating yet another molecule. You can't have a 
molecule that encompasses two molecules, 
right. . . .

Ex. 1063, 56:8-12

Dr. Tumey 
(Patent Owner’s expert)

Ex. 1001, 14:39-44

U.S. Patent No. 
10,131,682 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 28Sources: Ex. 1075, ¶¶11-15, 23.; Ex. 1087, 37:20-38:7; Reply, 18-19.  

 A POSA would have understood HRP to 
be a cell-binding agent, as evidenced by 
Straus. 

Q . . . [A]bout how many cell-binding 
experiments have you or your lab conducted?

. . .
A . . . I believe the estimate would be in 

the tens of thousands.. . . .

Ex. 1087, 37:20-38:7

Dr. Baker 
(Petitioner’s expert)
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Harris Anticipation/ 
Obviousness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 30Source:  Pet., 5-7, 37-44; Reply, 22; Ex. 1007, 16:34-17:8, 19:10-30, Claims 24-28.

 Harris’ teachings disclose a limited and manageable number of combinations 
that would have been readily understood by a POSA.

 Harris discloses the following formula, and further expressly identifies:
 (1) vinyl sulfone and haloethyl sulfone as potential Y groups; 
 (2) vinyl sulfone, haloethyl sulfone, methyl, and hydrogen as potential R groups; and thus
 (3) bis vinyl sulfone.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 31Source:  Pet., 5-7, 37-44; Reply, 22-25; Ex. 1007, 16:34-17:8, 19:10-30, Claims 24-28.

 Harris’ vinyl sulfone-containing linkers anticipate (or render obvious) each of the 
challenged claims:

Harris’ relevant disclosureQ/T RequirementClaim
Bis vinyl sulfonesQ and T1

Bis vinyl sulfones and hetero-
functional sulfones

Q or T20

Bis vinyl sulfones and hetero-
functional sulfones

Q or T21

Bis vinyl sulfones and hetero-
functional sulfones

Q or T29

Bis vinyl sulfonesQ and T30
Bis vinyl sulfonesQ and T31
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Singh & Harris render Claims 1-8, 
10-12, 14-17, 20-21, 24, 26, and 29-

31 Obvious
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 Singh discloses ADC linkers comprising: 
 pyridyldisulfide, maleimide, iodo- or bromoacetamide, or NHS ester groups as reactive functionalities that enable linkage to 

cytotoxic drugs (Z)

 maleimide, iodo- or bromo-acetamide, and NHS ester groups as reactive functionalities that enable linkage to CBAs (Y)

 While Singh’s depicted PEG linkers lack sulfonyl groups, Singh expressly suggests the use of vinyl sulfones as 
a thiol-reactive functionality and teaches their equivalence to maleimide and haloacetamides for this 
purpose.

 A POSA would have been motivated to replace one or both of the reactive functionalities in Singh’s 
bifunctional PEG cross-linkers with a vinyl sulfone group, satisfying the limitations of claim 1
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 Singh teaches that more hydrophilic linkers permit conjugation of high drug loads to an 
antibody without aggregation or precipitation, and enhance ADC potency

 A POSA would be motivated to further improve the solubility of ADC linkers that are 
conjugated to hydrophobic drugs, at high drug loads because improving water solubility of 
ADCs is correlated with enhanced potency and reduced aggregation 

 Exemplary situations where PEG alone may not be sufficient include:
 conjugation to exceptionally hydrophobic drugs 
 when the PEG chain must be kept short

Sources:   Pet., 52, 66-67; Ex. 1003, 73; Ex. 1008, ¶¶[0009], [0011], [0221]; Paper 36 (Reply), 27; Ex. 1076 , 18-19 
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 A POSA would have been further motivated to substitute the reactive 
functionalities in Singh’s linkers with vinyl sulfones in view of Harris with 
reasonable expectation of success
 Harris’ vinyl sulfone-containing PEG linkers and Singh’s PEG linkers serve the 

same purpose:  link two biologically-active molecules (e.g., proteins, 
pharmaceuticals) via thiol linkages

 Harris’ vinyl sulfonyl-containing PEG linkers are “infinitely soluble in water” 
and enable otherwise insoluble molecules (e.g., hydrophobic drugs) to be 
soluble in water

 Harris’ vinyl sulfonyl-containing PEG linkers permit thiol-based reactions 
resulting in hydrolytically stable bonds
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 It would have been obvious for a POSA to substitute an amide bond forming group (e.g., NHS 
ester) of Singh’s PEG linker with vinyl sulfone, as shown in Table C2 of the Petition



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 37Sources: Pet., 57-60, Table C2; Ex. 1003, 78-81; Reply, 27; Ex. 1010, col. 22, lines 31-35; Ex. 1007, 28 lines 17-21

 Like NHS-esters, Harris and Snow both expressly disclose that vinyl sulfones can react with amines on proteins 
(e.g., antibody), and would thus bond with the same cell-binding agent or drug as an NHS-ester

NHS ester
(amine-reactive group)

Snow, col 22: 31-35

Harris, page 28, lines 17-21
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A POSA Would Have Combined Singh with 
Harris and Bhakta
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Val-Cit-PAB

*

*

* Protease cleavage site
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• Both disulfide linkages and Val-Cit-PAB peptide linkages are functionally equivalent: cleavable by proteases in 
vivo

• Val-Cit-PAB linkages are advantageous over disulfide linkages due to selective drug release at target cancer 
cells via tumor-specific proteases

• One of ordinary skill in the art would be motivated to replace disulfide linkages in Singh’s conjugate 
compounds

Val-Cit-PAB

*

*

* Protease cleavage site
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 The substitutions discussed in the Petition 
satisfy all limitations of claims 9 and 13

• Replace the amide bond forming 
group (such as N-hydroxysuccinimide) 
with sulfonyl ethyl

• Substitute  the disulfide-drug bond 
with Bhakta’s val-cit-PAB-drug bond
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A POSA Would Have 
Selected Snow’s Identified 

Structures
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 Snow discloses various PEG-vinyl sulfone conjugates, where the bis sulfone portion are 
directly coupled to PEG (i.e., PAO) via the “E” group between PAO and a sulfone group

 Harris’s and Snow’s PEG-vinyl sulfone conjugates show preferential reactivity with thiol 
(sulfhydryl) groups on proteins (same purpose)

Sources: Pet,. 73-74; Ex. 1003, 103-104; Reply, 31 ; Ex. 1010, 9:58-63; EX1007, 6:12-15, 26:11-15
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 Harris discloses that PEG spacers including sulfonyl moieties are highly water-soluble

 A POSA would be motivated to further improve the solubility of Singh’s PEG linkers 
conjugated to exceptionally hydrophobic drugs at high drug loads that are prone to 
aggregation/precipitation

Sources: Pet,. 67 73-74; Ex. 1003, 104-105; EX1007, 19:34-37
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 The skilled artisan would have been motivated to replace at least one of the maleimide-
containing arms in Singh’s bifunctional bismaleimide PEG crosslinking agent with the bis-vinyl 
sulfone group of Snow to enhance hydrophilicity of the PEG linkers conjugated to exceptionally 
hydrophobic drugs 

 The amide linkages present on both ends of PEG in Singh’s linkers (i.e., remnants of the NHS-
ester reaction) are merely needed to facilitate attachment of the PEG moiety to the terminal 
maleimide groups. 

 Unlike the above bis-maleimide PEG linkers of Singh, the thiol-reactive vinyl sulfones can be 
directly coupled to the PEG moiety without the need for intervening amide linkages

Sources: Pet., 74; Ex. 1003, 105-107, Ex. 1076 (Chari Reply Declaration), 23



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 46Sources: Ex. 1076 (Chari Reply Declaration), 22-24 ; Reply, 31-32; Ex. 1003, 105-107



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 47Sources: Pet., 39-40, 50, 52-53; Reply, 26-28; Ex. 1076 (Chari Reply Declaration), 20 

 A POSA would envision substituting Harris’ related sulfonyl functionalities (e.g., PEG bis-vinyl sulfone) 
as thiol-reactive groups for maleimide (depicted as Y group) in Singh’s linker with to obtain the 
beneficial qualities of vinyl sulfones (improved water solubility, hydrolytically stable bonds)
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Appendix
Figures
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