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Onivyde for Metastatic Pancreatic Cancer

Metastatic pancreatic cancer patients face median survival times under
12 months and only about 2% surviving five years after diagnosis.

o onivyde®
(irinotecan liposome

Injection) Ex. 2076 at q 47

T ——

In the NAPOLI 3 trial, the NALIRIFOX regimen
demonstrated statistically significant and clinically
meaningful improvements in overall survival and
progression-free survival compared with nab-paclitaxel
and gemcitabine in patients with metastatic pancreatic
ductal adenocarcinoma whd had not previously received
treatment in the metastatic setting. The observed

Ex. 2032 at 6; Paper 21 at 5-7; Ex. 2076 at J 67
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'552 Patent

METHODS FOR TREATING METASTATIC
PANCREATIC CANCER USING
COMBINATION THERAPIES COMPRISING
LIPOSOMAL IRINOTECAN AND
OXALIPLATIN

The invention claimed is:

1. A method of treating metastatic adenocarcinoma of the
pancreas in a human patient who has not previously received
an antineoplastic agent to treat the metastatic adenocarci-
noma of the pancreas, the method comprising administering
an antineoplastic therapy to the patient once every two
weeks, the antineoplastic therapy consisting of:

a. 60 mg/m* of liposomal irinotecan,

b. 60 mg/m> oxaliplatin,

¢. 200 mg/m? of the (1)-form of leucovorin or 400 mg/m?

of the (I+d) racemic form of leucovorin, and

d. 2,400 mg/m* 5-fluorouracil;

to treat the metastatic adenocarcinoma of the pancreas in

the human patient.
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CSPC’s Expert: No Opinion on “Treatment”

Petition & Ratain Decl. Institution Decision Patent Owner’s Response Petitioner’s Sur-Reply
Jan. 17, 2025 Aug. 14, 2025 Nov. 10, 2025 Feb. 11, 2026

Petitioner & Ipsen &

Dr. Ratain: Dr. Oberstein Retitioner

Alternate Did not adopt Applied Board’s No expert
constructions Petitioner’s construction: declaration
of “treatment” construction and | adopt the PTAB's claim applying the
COnStrued interpretation ruling for Boa rd’S
2 ! purposes of the opinions
e “treatment”: set forth herein.” construction

therapeutic improvement
but not requiring actual
efficacy
OR
“requir[ing] a showing
of clinical efficacy”

“the ‘treatment’ would have
more than a de minimis
therapeutic benefit or
efficacy for the patient
being treated”

Paper 1 at 26-30; Paper 13 at 13-14 Ex. 2076 at 9 136 Paper 32
Ex. Ex. 2076 at at 99 49-50; Paper 1

at 36; Ex. Ex. 2076 at at 9 216-226
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Ground 1
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Grounds and Challenged Claims

CSPC challenges all claims of the '552 Patent on three
grounds as follows:

Asserted Prior Art

1 1, 3-6, 8-14 103  Conroy, Conroy Protocol, Conroy Appendix,
and Mahaseth in combination with Bayever,
Saif, Ko, and Cantore

2 2,7,and 15 103 Ground 1 in addition to Masi and Ginocchi

3 1-15 103 Grounds 1 and 2 in addition to Carnevale
and Dean

Pet. at 6.
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Patent Owner’s Expert: Dr. Paul Oberstein

= Service Chief, Gastrointestinal Medical
Oncology Program

/ = Co-Director, Pancreatic Cancer Center

= Associate Professor, Dept. of Medicine at
NYU Grossman School of Medicine

= Fellowship in Hematology and Oncology,

Dr. Paul Oberstein Columbia Presbyterian Medical Center

N ULangone
\,Health

= Residency in Internal Medicine, Temple
/ University Hospital

= MD, Ohio State University

Ex. 2076 at 9 5-17
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Procedural History

May 23, 2025 Nov. 10, 2025

Jan. 17, 2025

= Petition (Paper 1) = |psen’s request for DD (Paper 8) = |psen’s Patent Owner’s
= Ratain Declaration = |psen’s POPR (Paper 9) Response (Paper 21)
(Ex. Ex. 2076 at) = QOberstein Declaration

(Ex. 2076)

Jun. 23, 2025

= Petitioner’s Response to

request for DD (Paper 10) Feb. 11. 2026
= Supplemental Ratain S—

Declaration (Ex. 1200) = Petitioner’s Reply to
Patent Owner’s

Jul. 16, 2025 Response (Paper 33)
= NO SUPPORTING

DD decision (Paper 11) EXPERT DECLARATION

Aug. 14, 2025

Institution decision
(Paper 13)

2025 | 2026
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Dr. Oberstein’s Opinions Are Unrebutted

”

Non-obviousness under Board’s construction of “treatment

No motivation to make all four (4) FFX modifications
POSA would have considered efficacy in addition to toxicity
POSA would understand that lower doses may compromise efficacy

Conroy does not teach claimed dose of oxaliplatin
The claimed doses are starting doses

No reasonable expectation of successful “treatment”
Early-phase or preclinical data not predictive of success
Unpredictability/low probability of success in the field

Unexpected results support obviousness
NALIRIFOX is an embodiment of the invention

Invention improved tolerability without sacrificing efficacy
Paper 38 at 3-4, 11-13, 16, 18-19, 20-22
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No Motivation to Modlfy \W
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Unrebutted: The Claimed Doses Are Starting Doses

The invention claimed is: Other dose reduction schedules are provided Tables

1. A method of treating metastatic adenocarcinoma of the 1B-1E below. When the starting (initial) dose of MM-398 is
pancreas in a human patient who has not previously received 60 mg/m>, SFU 2400 mg/m®, LV(I+d) 400 mg/m* and
an antineoplastic agent to treat the metastatic adenocarci- Oxaliplatin is either 85 mg/m2 OR 60 mg/m2, then the first
noma of the pancreas, the method comprising administering dose reduction in response to a grade III or IV hematotox-
a antmeoplas_uc therapy o the patient once every two icity is preferably a 25% dose reduction for each of the
weeks, the antineoplastic therapy consisting of: MM-398. 5-FU and Oxaliplatin doses for each administra-

a. 60 mg/m* of liposomal irinotecan,
b. 60 mg/m* oxaliplatin,
2 : 2
¢. 200 mg/m- of the (.1 )-form of leucovor%n or 400 mg/m '552 Patent at 13:38-45
of the (1+d) racemic form of leucovorin, and
d. 2,400 mg/m* 5-fluorouracil;

tion of the antineoplastic therapy.

to treat the metastatic adenocarcinoma of the pancreas in The starting dose of ONIVYDE will be 60 mg/mz, 5FU
the human patient. 2400 mg/m>, LV 400 mg/m* and Oxaliplatin either 85
mg/m> or 60 mg/m*. Dose reduction will be 25% reduction

'552 Patent at Claim 1 in all agents for any grade III-IV Hematotoxicity. For

persistent toxicities despite the first dose reduction, and
additional 25% dose reduction in all agents will occur.
Further toxicity will then lead to discontinuation from trial.

'552 Patent at 30:5-11
Paper 21 at 7 (citing the '552 Patent at 13:38-46, 30:5-11, Tables 1B-1E)
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CSPC Argues Obviousness of Four Changes to FFX

070]](0)Y
(“FOLFIRINOX™)

180 mg/m?
irinotecan

85 mg/m?
oxaliplatin

400 mg/m?2 bolus,
followed by 2,400 mg/m?
infusion of 5-flourouracil

400 mg/m?
leucovorin

1. New, different drug

2. Dose reduction of oxaliplatin

3. Removal of bolus dose

4. Dose reduction of 5-FU

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'552 Patent
(“NALIRIFOX™)

60 mg/m?2
liposomal irinotecan

60 mg/m?
oxaliplatin

2,400 mg/m?2
of 5-flourouracil

200 mg/m? of Horm of
leucovorin or 400 mg/m? of
racemic (/ + @) form of leucovorin

E.g., Paper 38 at 5-6
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Toxicity Concerns Would Not Have Motivated All Four Changes

Dr. Ratain’s opinions are rooted in hindsight

The Conroy References nor any other art suggest preemptive
reduction of oxaliplatin from 85 mg/m2 to 60 mg/m?

The Prior Art as a whole would not have directed a POSA to
make all four, distinct proposed modifications

The alleged properties of liposomal irinotecan would not
have motivated a POSA to arrive at the claimed invention

E.g., Paper 21 at 24-26, 26-32, 32-35, 36-41

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 13



Dr. Ratain’s Analysis Was Hindsight-Driven

It is hindsight to begin with the claimed invention

“Obviousness ‘cannot be based on the hindsight
combination of components selectively culled from
the prior art to fit the parameters of the patented
invention”

Cheese Sys., Inc. v. Tetra Pak Cheese & Powder Sys., Inc., 725
F.3d 1341, 1352 (Fed. Cir. 2013) (quoting ATD Corp. v. Lydall,
Inc., 159 F.3d 534, 546 (Fed. Cir. 1998))

Paper 21 at 25, 26
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 14




Dr. Ratain’s Analysis Was Hindsight-Driven

It is hindsight to begin with the claimed invention

Q. And why did you start with Q. Why were you looking at a
FOLFIRINOX? publication that was specifically
A. Because, in reading the claims, | Eeoa;ﬁgflpng dropping the fluorouracil

said this is FOLFIRINOX but with the

substitution of liposomal irinotecan. A. Because, one, when | read the

specification, they made a point of

Q. Okay. So you chose to start with that, the patentees.
FOLFIRINOX because of its similarity And, two, because | was aware that
to the claims in the '552 patent, it's — it's been dropped from the
correct? FOLFIRINOX regimen by the vast

A. That's right. majority of clinicians.

Ex. 2073 at 27:6-13 Ex. 2073 at 35:12-36:5

Paper 38 at 24-26 (citing, inter alia, Ex. 2073 at 27:6-13, 35:12-36:5)
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Dr. Ratain’s Analysis Was Hindsight-Driven

It is hindsight to begin with the claimed invention

Q. And then for Cantore, why did you select Cantore?
A.

| have to refresh my memory on Cantore. | believe that was one of the
ones that was after the 2015 priority date. It would be helpful if |
could look at that document, Counsel.

* % %

So this regimen, Cantore, it discloses just the use of two of the drugs,
irinotecan and oxaliplatin, but it's @ much older reference. So it's part
of the ancestry, so to speak, of FOLFIRINOX, and that's why | looked
at it. It also - counsel asked me are there any references to
specifically disclose an oxaliplatin dose of 60 milligrams per meter
squared, and so | found this regimen.

And so it's part of the history here, and it also has that specific dose.
Ex. 2073 (Ratain) at 39:24-41:16

Paper 21 at 26 (citing, inter alia, Ex. 2073 at 39:24-41:16)
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE ()




The Conroy References Do Not Provide Motivation to

Preemptively Reduce Oxaliplatin Dose

FOLFIRINOX Is Defined As Including 85 mg/m? Oxaliplatin

Dr. Ratain only relies on the Conroy References for providing the
motivation to reduce oxaliplatin dose to 60 mg/m?

Conroy defines FOLFIRINOX as comprising 85 mg/m? oxaliplatin

METHODS

We randomly assigned 342 patients with an Eastern Cooperative Oncology Group
performance status score of 0 or 1 (on a scale of O to 5, with higher scores indicating a
greater severity of illness) to receive FOLFIRINOX (oxaliplatin, 85 mg per square meter
of body-surface area; irinotecan, 180 mg per square meter; leucovorin, 400 mg per
square meter; and fluorouracil, 400 mg per square meter given as a bolus followed by
2400 mg per square meter given as a 46-hour continuous infusion, every 2 weeks) or
gemcitabine at a dose of 1000 mg per square meter weekly for 7 of 8 weeks and then
weekly for 3 of 4 weeks. Six months of chemotherapy were recommended in both
groups in patients who had a response. The primary end point was overall survival.

Ex. 1003 at 1 Paper 21 at 26-32

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 17




The Conroy References Do Not Provide Motivation to

Preemptively Reduce Oxaliplatin Dose

FOLFIRINOX Is Defined As Including 85 mg/m? Oxaliplatin

The art recognized that Conroy taught FOLFIRINOX as 85 mg/m?
oxaliplatin

FOLFIRINOX

Promising phase II results with FOLFIRINOX (FFX) [5]
(oxaliplatin 85 mg/m®, leucovorin 400 mg/m?, irinotecan
180 mg/m?, bolus 5-fluorouracil 5FU) ( 400 mg/m?, infu-
sional 5FU 2400 mg/m” over 46 h, every 14 days) were

The FOLFIRINOX regimen
included oxaliplatin (85 mg/m?) over 2 h, then irinote-
can (180 mg/m?) over 90 min concurrently with leuco-

vorin (400 mg/m®) over 2 h immediately following confirmed in a sentinel phase III study (PRODIGE 4/
oxaliplatin, bolus 5-FU (400 mg/mz) and continuous ACCORD 11) [6], which randomized patients <75 years
intravenous infusion of 5-FU over 46 h (1,200 mg/m2 of age with metastatic pancreatic cancer and an ECOG PS
per day for 2 days). of 0 or 1, to receive either gemcitabine or FFX.

Ex. 1041 (Conroy 2013) at 2-3 Ex. 2004 (Marsh 2015) at 1-2

Dr. Ratain agrees (Ex. 2073 at 85:8-13, 97:21-98:4)

Petitioner’'s arguments are rooted in hindsight

Paper 21 at 27-28

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18




The Conroy References Do Not Provide Motivation to

Preemptively Reduce Oxaliplatin Dose

FOLFIRINOX Is Defined As Including 85 mg/m? Oxaliplatin

There was a studied, known rationale for the selection of 85 mg/m?
oxaliplatin as the starting dose

Ychou et al. (Ex. 2038 at 7-8): Safety and Efficacy data supported
recommendation of a starting dose of 85 mg/m? oxaliplatin

Dr. Oberstein opines (unrebutted) that a POSA would not be
motivated to preemptively reduce that starting dose:

A POSA would understand
that a starting, or “defined,” dose 1s the dose that has been associated with the best

clinical outcomes and would not depart from that preemptively, if possible.

Ex. 2076 at 99 245; 243-245 Paper 21 at 28-29; Paper 38 at 15

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 19




The Conroy References Do Not Provide Motivation to

Preemptively Reduce Oxaliplatin Dose

The Conroy Protocol & Appendix teach that all patients in the FOLFIRINOX
arm are treated with a starting dose of 85 mg/mF oxaliplatin

6.1 Description of trial treatments

After random selection, subjects receive either treatment A (Folfirinox) or treatment B (gemcitabine):

Treatment A: Folfirinox

Oxaliplatin (Eloxatine®) 85 mg/m2D1 in 2h, subsequently

Irinotecan (Campto®) 180 mg/m? D1 in 90 min.

Folinic acid 400 mg/m2, D1 in 2h (during irinotecan infusion)

5-FU bolus 400 mg/m? D1 followed by continuous 5-FU 2.4 g/m? in total over 46 hours, i.e. 1.2 g/m?
on D1 and 1.2 g/m?on D2.

Treatment should be continued until progression, and a maximum of 12 cycles is recommended.

Ex. 1004 at 14; Ex. 2076 at 19 154-159

Paper 21 at 26-27
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 20




Preemptively Reduce Oxaliplatin Dose

The Conroy References Do Not Provide Motivation to

TREATMENT A: Folfirinox

until PNN 1,500
(until D22 or D29 if
necessary).

If no recovery at
D29,
discontinuation of
treatment”

reduction to
150 mg/m?

2" episode: dose
maintained at

150 mg/m?

3rdepisode:
discontinuation of
treatment

reduction

2" episode: reduce
dose to 60 mg/m?

3 episode:
discontinuation of
treatment

CBC at D15 CYCLE DELAY DOSE REDUCTION
Irinotecan (CPT-11) Oxaliplatin (L-OHP) LV5FU
PNN z1.5 x 10%/L
and platelets No cycle delay No dose reduction
275 x 10%/L
PNN <1.5 x 10%/L Delay treatment 1stepisode: dose 1stepisode: no dose | 1stepisode:

eliminate bolus
on D1

Platelets <75 x
109/L

Delay treatment
until recovery
(platelets 275 x
109/L)

If no recovery at
D29,
discontinuation of
treatment

1stepisode: no dose
reduction

2 episode: reduce
dose to 150 mg/m?

3rdepisode:
discontinuation of
treatment

1stepisode: reduce
dose to 60 mg/m?

2" episode:
maintenance of
reduced dose

3 episode:
discontinuation of
treatment

1stepisode:
reduce bolus
and continuous
infusion dose by
25%

Ex. 1004 at 16-19; Ex. 1017 at 4-7; Ex. 2076 at 99 154-159; 245-251

Conroy’s dose reduction
guidelines do not motivate
a preemptive 60 mg/m?
starting dose

Instruct reduction only
after certain toxicity events

Include reductions for all
components - not just
oxaliplatin

Paper 21 at 29-32
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 21




The Conroy References Do Not Provide Motivation to

Preemptively Reduce Oxaliplatin Dose

Median Dose Intensity Is Not Related to Starting Dose

Dr. Ratain/CSPC places undue reliance on Conroy’s 78%
“median dose intensity” for oxaliplatin

Does not inform a POSA as to
how many patients received dose reductions

how many dose reductions occurred over the course of the study,
including along with other modifications

Does not connect dose reduction to the conclusions of safety
and efficacy in the study, which are based on a starting dose of
85 mg/m? oxaliplatin dose

Ex. 2076 at 9 241-242
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 22




Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Despite toxicity, FOLFIRINOX was still a preferred treatment

Dr. Ratain’s Declaration

National

Comprehensive - NCCN Guidelines Version 2.2015
Cancer Pancreatic Adenocarcinoma

Network”

232. In my opinion, claim 1 would have been obvious over the prior art at

NCCN

least because the claimed method of treatment involves administering an

METASTATIC DISEASE TREATMENT
Preferred antineoplastic therapy consisting of liposomal irinotecan, oxaliplatin, and 5-
Clinical trial
or
FOLFIRINOX® (category 1) fluorouracil — the same four-drug combination as in the established gold-standard
or
Gemcitabine + albumin-bound
paclitaxei® (category 1) FOLFIRINOX regimen for first-line treatment of metastatic pancreatic cancer.

Good performance

Other options
status” Other options

Gemcitabine + erlotinib®Y . ) .
(category 1) o 233. The FOLFIRINOX regimen as first described by Conroy et al. consists
or

Gemcitaohine-based combination
therapy of 85 mg/m’ oxaliplatin, 180 mg/m? irinotecan, 400 mg/m? leucovorin, and 5-FU,
Gemcitabine® (category 1)
or

Capecitabine” or continuous first administered as a 400 mg/m? bolus and then 2400 mg/m? 5-FU infusion,
infusion 5-FU° (category 2B)
or

Fi imidi liplatin® .. . ) i . ) )
(category 28) e administered every two weeks in first-line therapy in patients with metastatic

If jaundice
placement of
self-expanding
metal stentP

M.etasiatic__
disease

Gemcitabine® (category 1) .
—|or pancreatic cancer. (Ex. 1003 at 1.)
Palliative and best supportive care

Poor performance
status

Paper 21 at 32-33; Ex. 2036 at 16, 56-57; Ex. 2076 at 79 232-233
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Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Prior art offered many different approaches, none pointing to the
claimed combination

Dr. Ratain’s relied-upon references describe approaches for reducing
toxicity other than oxaliplatin reduction:

Post-Conroy Reference Address FOLFIRINOX toxicity by

Mahaseth (Ex. 1015) Removal of 5-FU bolus dose and addition of growth factor
Ginocchi (Ex. 1016) Removal of 5-FU bolus dose and reduction in irinotecan
Hatachi (Ex. 1021) Removal of 5-FU bolus dose

Other references teach that deletion of 5-FU bolus and reduction of

irinotecan were the most common modification to address toxicity

(See e.g., Ex. 2076 at 257-258, 261; Ex. 1041 (Conroy 2013) at 4; Ex. 2043 (Gunturu) at 3).
Paper 21 at 32-35

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 24




Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Dose reduction in metastatic pancreatic cancer requires a
strong rationale — because patients are at an advanced stage of
disease and dose reduction may compromise efficacy

Dr. Ratain fails to explain why a POSA would make all four
modifications simultaneously

Mahaseth purports to be “well tolerated” with “maintained
efficacy” by removal of b-FU bolus alone

No rationale as to why further modifications are required

At best, a POSA would have made one modification at a time,
not all four at once

Paper 21 at 33-35
Ex. 2076 at 99 231-234, 263-269

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 25




Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Reference Treatment
Name and .. Modifications From Administered In
Year Regimen Administered | g, 3.rq FOLFIRINOX | First-/ Second- Conclusion
Published Line Patients
Praospective Studies
Vasile 2012 Oxaliplatin: 85 mg/m? 30 mg reduced mnotecan No prior “Chemotherapy with mFOLFOXIRI seems active n
Innotecan: 150 mg/m? 400 mg mereased 3-FU(1v) | treatment locally advanced pancreatic cancer patients and may
Leucovorin: 200 mg/m?2 Removed 5-FU(bolus) mformation allow to obtain a downstaging of disease leading some
3-FU(v): 2.800 mg/m?2 patient to achieve a curative surgical resection.”
3-FU(bolus): 0 mg/m?
James 2014 O=aliplatin: 85 mg/'m? 25% reduced irinotecan First-line “mFOLFIRTNOZX. given along with prophylactic
Irinotecan: 135 mg/m? 25% reduced 3-FU(bolus) pegfilgrastim is associated with a similar RR and
Leucovorin: 200 mg/m? improved tolerability compared to full dose
3-FU(iv): 2.400 mg/m? FOLFIRINOX in advanced PC.™”
3-FU(bolus): 300 mg'm?
Stein 2016 Oxaliplatin: 85 mg/m? 25% reduced wrinotecan First-line “In this first prospective study of modified
Innotecan: 135 mg/m? 25% reduced 5-FU(bolus) FOLFIRINOX 1n MPC and LAPC, we observed
Leucovorin: 400 mg/m? decreased AEs compared with lustorical control
3-FU(1wv): 2.400 mg/m?2 patients. In MPC, the efficacy appears comparable with
3-FU(bolus): 300 mg/m?2 FOLFIRINOX.™
Yoshida 2017 | Oxalhiplatin: 85 mg/m? 30 mg reduced mrnotecan First-line “Compared to FX mFX may result in fewer Grade 3 or
Innotecan: 150 mg/m? Removed 5-FU(bolus) 4 nonhematological AEs, with a comparable response
Leucovorin: 400 mg/m?2 rate. However, further efforts might be required to
3-FU(1w): 2.400 mg/m?2 reduce hematological AEs.”
3-FU{bolus): 0 mg/m?
L12017 Oxaliplatin: 68 mg/m? 20% reduced oxaliplatin First-line and “In summary, we showed that our modified-
Innotecan: 135 mg/m? 25% reduced minotecan second-line FOLFIRINOX was well tolerated m MPC patients, with
Leucovorin: 400 mg/m?2 Removed 5-FU(bolus) patients an ORR of 32.3%. median OS of 10.3 month. and PFS
3-FU(v): 2,400 mg/m?2 of 7.0 months. .. . To our knowledge. this is the first
3-FU(bolus): 0 mg/m? prospective study aiming to evaluate the efficacy of
FOLFIRINOX in Chinese MPC patients, and they did
benefit from dose reduction with improved safety and
similar tumor response.”
Ozaka 2018 Oxaliplatin 85 mg/m? 30 mg reduced irinotecan First-line “In conclusion this is the first prospective study of
Irinotecan: 150 mg/m? Removed 5-FU(bolus) modified FOLFIRINOX in Asia. The modified
Leucovorin: 200 mg/m? FOLFIRINOX regumen in this study has an improved
3-FU(1wv): 2.400 mg/m?2 safety profile with mamtamed efficacy in MPC without
3-FU{bolus): 0 mg/m? prophylactic pegfilgrastim ™

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

E.g., Paper 21 at 33-34
Ex. 2076 at p. 193-198 (App. B)
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Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Wang 2019 O=xaliplatin: 65 mg/m? 20 mg reduced oxaliplatin First-line and “The efficacy of this modified FOLFIRINOX was
Irinotecan: 130 mg/m?2 30 mg reduced irinotecan second-line comparable to that of the original regimen but with a
Leucoverin: 200 mg/m? Removed 3-FU(bolus) patients notably lower rate of adverse events.”
3-FU(iv): 2.400 mg/m?
5-FU(bolus): 0 mg/m?
Ramanathan Omaliplatin: 85 mg/m? Removed 3-FU(bolus) First line “The control arm of mFOLFIRINOX was remarkably
2019 Innotecan: 180 mg/m?2 Added PEGPH20 well tolerated and resulted in a median OS of 14.4
Leucoverin: 400 mg/m? (recombinant hyaluromdase) months, which 1s—to our knowledge—the highest
3-FU(iv): 2,400 mg/m? reported for this regimen ™
5-FU(bolus): 0 mg/m?2
Wei 2019 O=xaliplatin: 72.25 mg/m? 15% reduced oxaliplatin First-line “[W]e provide evidence that pretreatment ciDNA level
Irinotecan: 135 mg/m?2 23% reduced irinotecan correlates with tumor burden in PDAC. and serial
Leucoverin: 400 mg/m? Removed 3-FU(bolus) cfDNA analysis 1s a robust tool for menmitoring cancer
3-FU(iv): 2.400 mg/m?2 response to chemotherapy.”
5-FU(bolus): 0 mg/m?
Vivald: 2021 O=xaliplatin: 85 mg/m? 15 mg reduced minotecan First-line “For patients with at least one mutated allele of
Irinotecan: 165 mg/m?2 800 mg mcreased 3-FU(v) UGTI1AL, careful management of hematological and
Leucoverin: 200 mg/m? Removed 3-FU(bolus) gastromtestinal toxicity is recommended. and a modified
5-FU(iv): 3.200 mg/m? FOLFIRINOX with a dose reduction of 30% of
5-FU(bolus): 0 mg/m?2 irnotecan in homozygous patients might be
appropniate.”
Retrospective Studies
Gunturu 2012 | Vanable Median Relative Dose First-line and “In this single institution retrospective study. the routine
Intensity Compared to second-line use of modest dose attenuations of FOLFIRINOX. in
FOLFIRINOX: patients conjunction with growth factor support. was associated
Oxaliplatin: 90% with improved tolerability compared to full dose
Innotecan: 64% FOLFIRINOX as reported by Conroy et al. Our
Leucovorm: undisclosed findings suggest that these modest dose attenuations do
3-FU(1v): 100% not reduce the efficacy of FOLFIRINOX 1n metastatic
5-FU(bolus): 66% pancreatic cancer patients. Moreover, the efficacy of
FOLFIRINOX in locally advanced disease was
comparable to 1ts efficacy m metastatic disease.”
Peddi 2012 Variable Median Dose Intensities for | First-line and “In spite of dose reductions, FOLFIRINOX was found
First Cycle for Each second-line to be very effective. Rates of response were simular to
Component: 100% patients the ACCORD study with more than 70% of patients
having at least stable disease on therapy. Similar
Average Dose Intensities for response rates were seen i non-metastatic patients who
First Cycle: were not included in the ACCORD trial. In fact, &
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Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Oxaliplatin: 98%
Irinotecan: 90%
Leucovorin: undisclosed
5-FU(1v): 99%
3-FU(bolus): 539%

Overall Average Dose
Intensities:

O=xaliplatin: 96%
Innotecan: 88%
Leucovorin: undisclosed
5-FU(v): 96%
5-FU(bolus): 57%

patients were able to undergo resection after
FOLFIRINOX therapy. This is notable given the
extensive desmoplastic stroma reaction in localized
disease and concemn for reduced efficacy of
chemotherapy in this setting. Progression-free and
overall survivals were longer than the results published
in the ACCORD trial (7.5 months and 13.5 months,
respectively) likely reflecting inclusion of patients with
non-metastatic disease. One-year survival rate for
patients with metastatic disease was 41 8%, similar to
the 48 4% reported in the ACCORD trial.”

Oxaliplatin: 23.3%
Innotecan: 24.6%
Leucovorin: undisclosed
“Fluorouracil™ 20.6%

Fourth Cvcle:
Oxaliplatin: 20.8%
Innotecan: 24.9%
Leucovorin: undisclosed
“Fluorouracil™ 17.6%

Lowrey 2012 Vaniable Median Starting Dose 80% | First-line “We observed activity and acceptable toxicity in
of that used carefully selected patients treated with FFX at 80% dose
PRODIGE/ACCORD trial intensity and routine use of growth factor support.
Treatment with FFX resulted m median OS of = 1 year
in pts with stage IV PAC and is an active front-line
regimen
Hosemn 2012 Varniable Dose Intensity First-line “Neoadjuvant therapy with FOLFIRINOX in patients
Oxaliplatin: 98% with unresectable or borderline resectable locally
Irinotecan: 95% advanced pancreatic cancer appears to be feasible in
Leucovorin: undisclosed selected patients.”
“5-fluorouracil ”: 98%
Alessandretti Variable Median Reductions in Dose | No prior “Modified dose-attenuated FOLFIRINOX is a
2013 Compared to treatment therapeutic option to elderly with advanced pancreatic
FOLFIRINOX nformation adenocarcioma. Although grade 3 and 4 toxicities
were reported. they were manageable ™
Farst Cyele:

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

Mahaseth Oxaliplatin: 85 mg/m? Removed 3-FU(bolus) No prior “Overall our modified regimen was well tolerated. . . .
2013 Irinotecan: 180 mg/m?2 treatment The modified FOLFIRINOX regimen appears to have
(Ex. 1003) Leucovorin: 400 mg/m? nformation an improved safety profile especially with respect to
5-FU(1v): 2.400 mg/m?2 neutropenia, fatigue, and vomiting. ™
3-FU(bolus): 0 mg/m?
Blazer 2014 Oxaliplatin: 83 mg/m2 15 mg reduced irinotecan No prior “Neoadjuvant mFOLFIRINOX is an effective. well-
Innotecan: 165 mg/m? Removed leucovorin treatment tolerated regimen for patients with advanced
Leucovorin: 0 mg/m?2 Removed 3-FU(bolus) mformation nonmetastatic pancreatic cancer. When
5-FU(xv): 2400 mg/m2 mFOLFIRINOX 1s coupled with aggressive surgery.
3-FU(bolus): 0 mg/m? high resection rates are possible even when the mitial
imaging shows locally advanced disease ™
Ghorani 2015 | Oxaliplatin: 85 mg/m? 25% reduced irinotecan No prior “Compared to full-dose FOLFIRINOX our modified
Innotecan: 135 mg/m?2 Removed 3-FU(bolus) treatment hastory | regimen resulted mn lower haematological but only
Leucovorin: 400 mg/m? nformation marginally improved non-haematological toxicity rates,
53-FU(1v): 2. 400 mg/m2 with comparable efficacy outcomes. Prospective
3-FU(bolus): 0 mg/m? studies are required to validate these findings.™
Kaga 2016 Oxaliplatin: 83 mg/m?2 30 mg reduced irinotecan First-line and “We therefore clinically utilized irinotecan dosage of
Innotecan: 150 mg/m? Removed 3-FU(bolus) second-line 150 mg/m? for patients enrolled m this study. The
Leucovorin: 200 mg/m? patients survival time (median PFS. 5.3 months: median OS,
3-FU(xv): 2.400 mg/m?2 10.3 months) in our cohort was simular to that of the
3-FU(bolus): 0 mg/m? Japanese phase II trial of FOLFIRINOX (median PFS,
5.6 months; median OS 10.7 months) as well as the
FOLFIRINOZX phase ITI trial (median PFS. 6.4 months;
median O3, 11.1 months).”
de Jesus 2018 | Oxaliplatin: 50-83 mg/m? Variably reduced all First-line “To conclude, modified FOLFIRINOX demonstrated
Irinotecan: 60-180 mg/m? components similar activity to that of standard FOLFIRINOX in
Leucovorin: 0-400 mg/m?2 patients with MPA. No major differences m toxicity
3-FU(av): 1.800-2.400 were observed, mainly due to selection bias, uneven
mg/m? dose reductions and unrestricted use of prophylactic G-
5-FU(bolus): 0-400 mg/m? CSE.”
Kang 2018 Oxaliplatin: 63.75 mg/m?2 25% reduced oxaliplatm First-line “mFOLFIRINOX showed comparable efficacy but
Innotecan: 135 mg/m? 25% reduced irinotecan better safety compared to sFOLFIRINOX. If climcally
Leucovorin: 150 mg/m2 25% reduced leucovorin necessary, imtiating FOLFIRINOX with 75% of the
3-FU(xv): 1.800 mg/m? 25% reduced 5-FU(bolus) standard-dose can alleviate toxicity concems without
3-FU(bolus): 300 mg/m? 25% reduced 5-FU(av) compronusing efficacy.”
Yamada 2018 | Oxaliplatin: 85 mg/m? 30 mg reduced irinotecan First-line “Meodification of the FOLFIRINOX regimen
Irinotecan: 150 mg/m?2 Removed 3-FU(bolus) (oxaliplatin 83 mg/m?2. irinotecan 150 mg/m?2. 5-FU
Leucovorin: 200 mg/m? nfusion 2400 mg/m? over 46 h. no bolus 5-FU) reduces
3-FU(iv): 2,400 mg/m?2 the incidence of grade 3—4 neutropenia to 47.8%. More
5-FU(bolus): 0 mg/m? importantly. a meta-analysis showed that the modified

DEM

RATIVE EXHIBIT -

EVIDENCE

E.g., Paper 21 at 33-34
Ex. 2076 at p. 193-198 (App. B)

AS




Prior Art As a Whole Does Not Direct a POSA to Dr. Ratain’s

Four Modifications, Let Alone Simultaneously

FOLFIRINOX regimen is as effective as the original.
with a similar tumor response rate (32% versus 33%. p
=0.879), rate of 12-month survival (47% versus 50%. p
= 0.38), rate of 6-month PFS rate (47% versus 53%, p =
0.38) and reduced frequency of grade 3—4 adverse
events.
Eraslan 2019 Oxaliplatin: 65 mg/m? 20 mg reduced oxaliplatin First-line and “In advanced pancreatic cancer patients with good
Innotecan: 135 mg/m? 25% reduced minotecan second-line ECOG PS. mFOLFIRINOX treatment provided OS and
Leucovorin: 00 mg/m? Removed leucovorin patients PFS benefit with manageable toxicity profile.
3-FU(1v): 2,400 mg/m?2 Removed 5-FU(bolus) Sustamability of treatment due to side effects 15 a major
3-FU(bolus): 0 mg/m? problem for both the patient and the physician.”
Sasaki 2019 Oxaliplatin: 85 mg/'m? 30 mg reduced irinotecan First-line and “In conclusion. overall treatment outcomes of
Irinotecan: 150 mg/m? Removed 5-FU(bolus) second-line chemotherapy for metastatic pancreatic cancer were
Leucovorin: 200 mg/m? patients significantly improved after introduction of
5-FU(1v): 2.400 mg/m? FOLFIRINOX and GEM-+nab-PTX in the daily
3-FU(bolus): 0 mg/m? practice. However, about 23% of the metastatic
pancreatic cancer patients could not be treated with
these two effective regimens as first-line chemotherapy.
Furthermore, only less than 40% of the patients were
treated with these two regimens as second-line
chemotherapy. More effective second-line and third-
line chemotherapy regimens with less toxicity are
required to prolong the overall survival of metastatic
pancreatic cancer patients.”
WVivald: 2019 Oxaliplatin: 85 mg/m? 15 mg reduced minotecan First-line “Our results obtained in a large retrospective cohort of
Irinotecan: 165 mg/m? 800 mg mcreased 5-FU(1v) metastatic PC patients treated with standard regimens
Leucovorin: 200 mg/m? Removed 5-FU(bolus) such as modified FOLFIRINOX and GemNab suggest
3-FU(1v): 3.200 mg/m?2 that an earlier and deeper tumer shrinkage is able to
3-FU(bolus): 0 mg/m? predict long-term outcome of PC patients.”
Cavanna 2019 | Oxaliplatin: 85 mg/m? 25% reduced irinotecan First-line “In conclusion. with the limitations of a retrospective
Irinotecan: 135 mg/m? 20% reduced 5-FU(bolus) study our results demonstrate that attenmated dose of
Leucovorin: 200 mg/m?2 FOLFIRINOX 1s feasible in outpatients with
3-FU(v): 2,400 mg/m?2 metastatic/advanced pancreatic cancer m a general
3-FU(bolus): 320 mg/m?2 hospital. in the real-world clinical practice, the dose
reduction as performed in our patients did not
compromise efficacy. but reduced the number of AE ™
Cwm 2020 Oxaliplatin: 85 mg/m? 40 mg reduced minotecan First-line “In the majority of the patients, the AEs associated
Irinotecan: 140 mg/m? with chemotherapy were manageable and tolerable ™
Leucovorin: 400 mg/m?
5-FU(1v): 2.400 mg/m?

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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3-FU{bolus): 400 mg/m?2
Pacheco- Oxaliplatin: 83 mg/m? Removed 3-FU(bolus) First-line and “In the subgroup analysis defined by treatment, we
Barcia 2020 Irinotecan: 180 mg/m?2 second-line observed differences between them. The most
Leucoverin: 400 mg/m? patients interesting finding 1s that when SIRI values were <23 x
3-FU{(1v): 2.400 mg/m?2 10°/L there were no differences between treatment
3-FU{bolus): 0 mg/m? received; however, in the group of patients with SIRI
=2 3 x 10°L we observed a longer OS
with mFOLFIRINOX therapv.”
“The results of this study suggest that SIRI may be
useful in appropnately selecting patients who would
benefit of mFOLFIRINOX therapy as a more intensive
first-line chemotherapy regimen ™
Takeda 2021 Oxaliplatin: 85 mg/m? 30 mg reduced irinotecan First-line “In conclusion, we demonstrated that the prognosis of
Ininotecan: 150 mg/m?2 Removed 3-FU(bolus) PC with peritoneal metastasis has significantly
Leucoverin: 400 mg/m?2 improved over time with the advent of the novel
3-FU{1v): 2. 400 mg/m? combination chemotherapy regimens (GnP and mFFX).
3-FU{bolus): 0 mg/m? These two regimens showed a satisfactory radiologic
tumor response, PFS. and 05, and was identified as an
independent prognostic factor for 05.”
Zhou 2021 Oxaliplatin: 65 mg/m? 20 mg reduced oxaliplatin First-line “In summary. we demonstrated the prognostic value of
Irinotecan: 150 mg/m2 30 mg reduced irinotecan delta HU for both locally advanced PDAC and advanced
Leucovorin: 400 mg/m? Remowved 3-FU(bolus) PDAC. Delta HU was as a potential marker of
3-FU(1v): 2.400 mg/m?2 predicting chemotherapy response. Patients with higher
3-FU{bolus): 0 mg/m? delta HU will benefit from mFOLFIRINOX treatment.
The delta HU was positively correlated with stroma
MVD, probably explaining the reason of lower AHU
associated with worse prognosis.”

E.g., Paper 21 at 33-34

Ex. 2076 at p. 193-198 (App. B)
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Post-priority date conduct confirms the lack of direction
In the art

Researchers continued to pursue different modifications to
FOLFIRINOX (see Ex. 2076 at Appx. B), e.8.

Removal or reduction of 5-FU bolus dose

Removal of 5-FU bolus dose and reduction to irinotecan
Reduction of several components

Reduction of a single component

None replaced a component with a new drug

Paper 21 at 33-34
Ex. 2076 at 99 263-269
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Experts Agree: Liposomal Irinotecan Is a Different

Drug With Different Properties

Dr. Paul Oberstein
lpsen’s Expert

Dr. Mark Ratain
CSPC’s Expert

Q. Right. And liposomal irinotecan has its own “As of August 21, 2015, a POSA would not have
distinct FDA labeling, correct? known how liposomal irinotecan would have
performed in comparison with free irinotecan in

imilar but diff e f f a clinical study for the treatment of metastatic
iSrIiTcl)taercal;t Blu tej[rheen; rperzgft;t'iﬁlsy ;(i)lc?l]in;:eor pancreatic cancer. Therefore, a POSA V\{ould not
£ ther—chila relationship have been motivated to make replace liposomal
' irinotecan along with the other three proposed
Ex. 2073 at 49:7-12 modifications.”

A. Yes, and it’s a distinct product, and it has

Ex. 2076 at 9 276

Paper 38 at 10
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Known Properties of Liposomal Irinotecan Did Not

Motivate the Claimed Methods

Dr. Ratain explained that the “different properties” of liposomal
iIrinotecan do not translate to a superior approach:

Q. When you say “highly dependent on schedule,” what does that mean?

A. In other words, there have been studies in the past of giving irinotecan by prolonged infusion, and you
can only - if you give a very small amount every day, it's toxic, just because you've got the drug
around continuously, and, therefore, it has a greater effect.

So liposomal irinotecan has properties similar to prolonged infusion of irinotecan. And what's unclear
is whether liposomal irinotecan can increase the efficacy of irinotecan. It's just not entirely clear.
There's some preclinical studies that certainly suggest that. There was certainly enthusiasm for that
possibility, just like there was enthusiasm for encapsulating paclitaxel, and that led to the
development of ABRAXANE.

But, you know, it's not yet been proven that this formulation or this schedule of giving irinotecan, so to
speak, is superior than the more conventional, historical approach.

Q. Isthat true as of today?

A. Yes.

Q. Okay. And so that would have been true as of August 21st, 2015, as well?
A. Yes.

Ex. 2073 (Ratain) at 50:23-51:24 Paper 21 at 36
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Known Properties of Liposomal Irinotecan Did Not

Motivate the Claimed Methods

Ko, Saif, and Bayever do not suggest replacing
irinotecan in FOLFIRINOX with liposomal irinotecan

Ko points toward liposomal irinotecan with gemcitabine, not
oxaliplatin;

Saif expressly questions whether the replacement is
worthwhile given countervailing toxicity concerns; and

Bayever is entirely silent on any combination therapy that
Includes oxaliplatin

Paper 21 at 36
Ex. 2076 at 99 271-274
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Known Properties of Liposomal Irinotecan Did Not

Motivate the Claimed Methods

A POSA would have been aware of the heightened risk of
neutropenia, a serious, dose-limiting side effect

l[rinotecan and oxaliplatin independently carry known risks of
neutropenia

FOLFIRINOX itself produced neutropenia as the most
common grade 3-4 adverse

Prior art taught dose reduction — not drug substitution —
as the solution

Paper 21 at 37
Ex. 2076 at 99 277-281
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No Motivation to Select 60 mg/m= Dose of Liposomal

Irinotecan

Arm A (experimental MM 398 120 mg/m2 IV over 90 minutes, every 3

arm): MM-398 weeks. Patients who are homozygous for UGT1A1%28 Bayeve r d oes n Ot tea C h 60 m g/ m 2 as th e
allele will receive the first cycle of therapy at a reduced . . . . .
dose of 80 mg/m?. If Fhe patient dges not e?(Perier}ce d Ose for a CO m b| n at| O n W|th Oxa | | p I at| n
any drug related toxicity after the first administration of
MM-398, from cycle 2 onwards, the dose may be . .. . . .
D e Silent as to combining with oxaliplatin
0 mg/m’”.
Arm B (control arm): 5-FU 2000 mg/m? IV over 24-hours (+/- 30 minutes), ]
5-FU and leucovorin ?dministered weekly for 4 weeks (days 1, 8, 15 and 22), Sta rt| N g d oses are 12 O m g/ m 2 or
ollowed by 2 weeks of rest, in a 6 weekly cycle. 2
Levoleucovorin dosed at 200 mg/m? or the leucovorin / + g/
d racemic mixture dosed at 400 mg/m?, given IV over 30 80 m m
minutes, administered weekly for 4 weeks (days 1, 8, 15
and 22), followed by 2 weeks of rest, in a 6 weekly cycle. 2 | d d
Arm C (experimental MM-398 80 mg/m® IV over 90 minutes, every 2 weeks. 60 m g/ m< a p pea r's on y as a reduce
: MM-398, 5-FU and Patients who are homozygous for UGT1A1*28 allele and . .
arm): MM "% | are randomized to Arm G, will recsive the first cyce of dose for a specific genetic
therapy at a reduced dose of 60 mg/m®. If the patient
does not experience any drug related toxicity after the 1 y
first administration of MM-398, from cycle 2 onwards, S u b po p u | atl O n y a n d th e n d/reCtS dose
the dose may be increased to 80 mg/m°. . . . .
5-FU 2400 mg/m2 IV over 46-hours, every 2 weeks. esca/a tl on If n O tOXI C Ity OCC U rS

Levoleucovorin dosed at 200 mg/m2 or the | + d racemic
mixture dosed at 400 mg/m?, IV over 30 minutes, every 2

weeks. Teaches further dose reduction in case
MM-398 should be administered prior to 5-FU and L. 2

leucovorin; leucovorin should always be administered

prior to 5-FU. If the dosing of either MM-398 or 5- Of tOXI C Itl es to 50 m g/ m Or Iowe r
FU/leucovorin needs to be withheld, then the other drug
in the combination should not be administered either.

Paper 21 at 36-38
Ex. 1006 at 26-27 Ex. 2076 at 99 282-283
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No Motivation to Select 60 mg/m= Dose of Liposomal

Irinotecan

No prior art correlates the irinotecan dose in
-OLFIRINOX to a liposomal irinotecan dose

Pharmacokinetic differences between liposomal and
free irinotecan do not permit straightforward
quantitative comparison

Other art point to higher doses

Chen recommends 120 mg/m=? every three weeks

for future Phase Il studies

Roy used doses up to 150 mg/m2 and concluded Paper 2t ot 38, oo
higher doses showed better antitumor activity D T e s o

Ex. 2076 at 99 95-97 (discussing Roy);
Ex. 2076 at 99 282-283
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No Reasonable Expectation \

of Success
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CSPC’s Reasonable Expectation Argument Fails For

Several Reasons

CSPC’s Alleged “Reasonable Expectation of Success” Relies on an
Erroneous Claim Construction

CSPC Improperly Relies on the Outcomes Reported for Prior-Art
Regimens

Lowering dose of oxaliplatin was not routine experimentation
CSPC’s “Result-Effective Variable” Argument Fails, Again

CSPC’s Cited Data Would Not Have Inspired a Reasonable
Expectation of Success in the Claimed Treatment

CSPC Ignores Unpredictability of Clinical Effects at Different Doses in

Combination Therapy
Paper 21 at 42-50
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CSPC’s Argument Rests on an Erroneous

Claim Construction

CSPC argues “treating” requires only administration — not actual
efficacy

CSPC’s construction would “improperly seek][] to obviate proof of
‘reasonable expectation of success’ altogether

The PTAB rejected this construction

any resulting therapeutic benefit. Rather. on this record. we agree with
Patent Owner that the ordinary understanding of a claim reciting a “method
of treating metastatic adenocarcinoma of the pancreas” that comprises
“administering an antineoplastic therapy to the patient™ in order “to treat the
metastatic adenocarcinoma of the pancreas™ is that the “treatment” would

have more than a de minimis therapeutic benefit or efficacy for the patient

being treated.

Paper 21 at 45-46; Paper 13 at 14
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CSPC Improperly Relies on the Outcomes Reported

for Prior-Art Regimens

The Board seemed to believe that the “reasonable expectation
of success” mquiry looked to whether one would reasonably
expect the prior art references to operate as those references
mtended once combined. That 15 not the correct inquiry—
one must have a motivation to combine accompamed by a
reasonable expectation of achieving what 1s claimed i the
patent-at-issue. The Board's reliance on the absence of a

Intelligent Bio-Systems, Inc. v. lllumina Cambridge Ltd.,
821 F.3d 1359, 1367 (Fed. Cir. 2016)

CSPC contends that “it has been
universally accepted now and in the prior
art that providing lower doses of [the
chemotherapy drugs used in the claimed
invention] results in fewer side effects”

CSPC, however, relies on portions of Dr.
Ratain’s declaration that simply restates
the outcomes of the same prior art
references he relies on for motivation to
combine - none of which address the
claimed invention as a whole

Paper 1 at 50-51; Paper 21 at 42-44
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CSPC’s “Result-Effective Variable” Argument Fails, Again

Lowering the dose of Oxaliplatin (or any component) was not Routine Optimization

Dr. Oberstein opined that dose adjustment in the
context of a multiple-component drug regimen
would not be routine experimentation or
optimization

Compromise efficacy with lower doses

Each component has different PK properties
Multiple changes can cause variable
responses

Dr. Ratain does not rebut this opinion, and his own
publications confirm the unpredictable clinical
effects of anticancer drugs

FOLFIRINOX without a rational basis for doing so. For example, a POSA would
have known that preemptive dose reduction. or dose reduction of the starting dose
that has already demonstrated efficacy may negatively compromise treatment
outcomes. Ex. 1052 at 2 (“Dose reductions used as a means of reducing toxicity

may undermine outcomes when =85% of the standard dose intensity is delivered.”).

Exhibit 2076 at 7 291

Undevia, co-authored by Dr. Ratain. states that: “[a]nticancer drugs can have
considerable interindividual pharmacolkinetic variability, which, given the narrow
therapeutic index of the drugs. results in unpredictable clinical effects.” Ex. 2023

at 2 (emphasis added): see also Ex. 2026 at 1 (“[Clombination therapy in oncology

Exhibit 2076 at 9 292

Ex. 2076 at 99 288-293; Paper 21 at 46-48
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CSPC’s “Result-Effective Variable” Argument Fails, Again

The Patent Office addressed CSPC’s “result-effective variable”
argument and Ipsen overcame it

The Federal Circuit recognizes that where “variables interacted
In an unpredictable or unexpected way,” the combination is

non-obvious — ModernaTx v. Arbutus Biopharma Corp., 18
F.4th 1364, 1376 (Fed. Cir. 2021)

Ex. 2076 at 99 288-293; Paper 21 at 46-48
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CSPC’s Cited Data Does Not Support a Reasonable

Expectation of Success

Pre-clinical data regarding liposomal irinotecan alone in Bayever
does not support reasonable expectation of success in the
claimed four-drug combination

Dr. Ratain’s own publications acknowledge that “preclinical
studies do not generally predict success of clinical trials” and
that Phase Il trials “have a high negative predictive value but a
low positive predictive value”

Pancreatic cancer drug development has a particularly low
success rate — solid tumor drugs for pancreatic cancer “seemed
to have the toughest challenges in Phase lll studies (13.1%)”

Ex. 2076 at 99 294-302; Paper 21 at 48-49
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CSPC Ignores the Unpredictability of Clinical Effects In

Combination Therapy

CSPC ignores the unpredictability of clinical effects of the drugs at issue
Oncology drugs have a narrow therapeutic window
Inter-individual variability

Pharmacokinetic variability, including non-linear pharmacokinetics in
some drugs

More than one oncology drug in combination

Dr. Ratain opines that Ko and Saif offer at most “hope[] of improving
overall survival”

Federal Circuit law is clear: “hope that a potentially promising drug will treat a
particular cancer is not enough to create a reasonable expectation of success in

a highly unpredictable art” — OSI Pharms. v. Apotex, Inc., 939 F.3d 1375, 1385
(Fed. Cir. 2019).

Paper 21 at 49-50
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Unexpected Results
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Unexpected Results Support Non-Obviousness

A POSA would have expected an oxaliplatin dose
reduction from 85 mg/m=2 to 60 mg/m2 — combined

with removing the 5-FU bolus and substituting liposomal
irinotecan — would compromise efficacy

Ex. 2076 at 99 263, 288-291, 306-08

NALIRIFOX surprisingly delivered comparable efficacy to

FOLFIRINOX while delivering substantially improved
tolerability

Ex. 2076 at 9 305; Ex. 1011 at Table 1; Ex. 2032 at Table 2

E.g., Paper 21 at 50-53
48
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Unexpected Results Support Non-Obviousness

NAPOLI-3 Trial - Phase lll Clinical Trial for
NALIRIFOX (EX 2032 at 6 (Table 2))

Efficacy NALIRIFOX Gem + nab-PAC FOLFIRINOX

0S 11.1 months 9.2 months 11.1 months
PFS 7.4 months 5.6 months 6.4 months
ORR 41.8% 36.2% 31.6%

Ex. 1011 at Table 1

Safety NALIRIFOX FOLFIRINOX

Grade >= 3 peripheral 6.5% 9% Prolonged survival with an
neuropathy improved toxicity profile is
Grade >= 3 5499 46.5% a difference in kind

Neutropenia/Febrile
Neutropenia

Grade >= 3 diarrhea 20% 13%
Ex. 1011 at Table 1

E.g., Paper 21 at 50-53
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Unexpected Results Support Non-Obviousness

Post-priority date studies suggest NALIRIFOX has better
efficacy and tolerability than gemcitabine/nab-paclitaxel
(GnP), while modified FOLFIRINOX (mFFX) did not
demonstrate the same advantage

Efficacy mFFX Gem + nab-PAC
(Ex. 2034) (Ex. 2034)

0S 12.5 months 15.3 months

PFS 5.9 months 6.5 months

Paper 21 at 50-53;
Paper 38 at 21-22

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 50




Unexpected Results Support Non-Obviousness

Nevala-Plagemann does not rebut unexpected results

It is an opinion piece, not an empirical study — uses argumentative framing ("we argue
that...") and "at most, purports to identify issues for future consideration and study" (Ex.
2076 at 9 224; Paper 21 at 51)

It does not establish that NALIRIFOX and FOLFIRINOX are "identical" in efficacy — Nevala-
Plagemann does not establish that the two regimens are "identical" in efficacy or "in any
other respect," nor does it refute evidence that the '552 Patent's claimed methods offer
unexpected benefits (Ex. 2076 at 9 224; Paper 21 at 51)

Dr. Ratain ignores Nevala-Plagemann's own acknowledgment of NALIRIFOX's benefit —
Nevala-Plagemann acknowledges that NALIRIFOX demonstrated a "modest improvement"
in OS over gemcitabine/nab-paclitaxel in NAPOLI-3, which was sufficient for FDA approval
(Ex. 2076 at 9 311)

The comparable OS finding does not defeat unexpectedness — "As of August 21, 2015, a

POSA would not have expected achieving comparable efficacy with FOLFIRINOX while

delivering a more tolerable regimen" (Ex. 2076 at 9 311) Paper 21 at 50-53;
Paper 38 at 20-22
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Unexpected Results Support Non-Obviousness

Nichetti does not rebut unexpected results

It is a retrospective review and meta-analysis with inherent limitations — Nichetti "reflects
a review and meta-analysis, 'with all the inevitable limitations' inherent to such a study, of
data from a number of different clinical trials involving different regimens for treatment of
pancreatic cancer" (Ex. 2076 at 9 221)

It does not establish that NALIRIFOX and FOLFIRINOX are "identical" in efficacy — Nevala-
Plagemann does not establish that the two regimens are "identical" in efficacy or "in any
other respect," nor does it refute evidence that the '552 Patent's claimed methods offer
unexpected benefits (Ex. 2076 at 9 221; Paper 21 at 51)

Nichetti itself acknowledges NALIRIFOX's superior toxicity profile — Nichetti indicates that
"NALIRIFOX was associated with the most favorable toxicity profile, with a lower incidence
of hematological toxic effects and peripheral neuropathy, which often represent the
limiting adverse events for the other 2 regimens" (Ex. 2076 at 9 221, quoting Nichetti at 9)

To the extent Nichetti suggests comparable efficacy, it also indicates differences in toxicity
— those toxicity differences themselves support, rather than undermine, _
the unexpected results argument (Ex. 2076 at 99 311-12; Paper 21 at 51) F;Z%eréga;tz%f;
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Ground 2
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Grounds and Challenged Claims

CSPC challenges all claims of the '552 Patent on three
grounds as follows:

Asserted Prior Art

1 1, 3-6, 8-14 103  Conroy, Conroy Protocol, Conroy Appendix,
and Mahaseth in combination with Bayever,
Saif, Ko, and Cantore

2 2, 7,and 15 103  Ground 1 in addition to Masi and Ginocchi

3 1-15 103 Grounds 1 and 2 in addition to Carnevale
and Dean

Pet. at 6.
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Claims 2, 7 and 15 Are Not Obvious

2. The method of claim 1, wherein each administration of
the oxaliplatin begins 2 hours after completing each admin-
istration of the liposomal irinotecan.

* k% *

7. The method of claim 1, wherein the liposomal irino-
tecan is administered, followed by administering the oxa-
liplatin, followed by administering the leucovorin, followed
by administering the 5-fluorouracil.

* * *

15. The method of claim 1, wherein each administration
of the oxaliplatin begins after completing each administra-
tion of the liposomal irinotecan, and the method further
comprises administering a corticosteroid and an anti-emetic
to the patient prior to the antineoplastic therapy.

'552 Patent at Claims 2, 7, 15

Ground 2 fails at least for the same
reasons as Ground 1

Dr. Oberstein’s opinions with respect to
Ground 2 are not rebutted by Dr. Ratain

Claim 2: No supporting expert opinions
at all

Claims 2, 7 and 15: No supporting
expert opinions regarding Masi and
Ginocchi

Paper 21 at 53-57;
Ex. 2076 at 99 315, 318
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Claim 2 Is Not Obvious

Dr. Ratain admits that he has offered no opinions with
respect to claim 2 of the '552 Patent

Q. Okay. So | just want to confirm that you were not
asked to consider whether claim 2 of the '552
patent is obvious in view of the prior art, correct?

A. That’s correct.

Q. And so you're not offering any opinions with
respect to whether claim 2 of the '552 patent is
obvious?

A. lam not.
Ratain Dep. at 22:12-20

Paper 21 at 53
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Claim 2 Is Not Obvious

2. The method of claim 1, wherein each administration of
the oxaliplatin begins 2 hours after completing each admin-
istration of the liposomal irinotecan.

'552 Patent at Claim 2

FOLFIRINOX con-
sisted of oxaliplatin at a dose of 85 mg per square
meter, given as a 2-hour intravenous infusion,
immediately ﬁ]llnwedl by leucovorin at a dose of
400 mg per square meter, given as a 2-hour intra-
venous infusion, with the addition, after 30 min-
utes, of irinotecan at a dose of 180 mg per square
meter, given as a 90-minute intravenous infusion
through a Y-connector.

Conroy (EX1003) at 3

Claim 2 requires administration
of oxaliplatin 2 hours after
administration of liposomal
Irinotecan

No asserted reference teaches
this limitation

Conroy & Mahaseth teach
administration of oxaliplatin
before the administration of
Irinotecan

Paper 21 at 54-55;
Ex. 2076 at 99 317-322
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Claim 2 Is Not Obvious

1. A method of treating pancreatic cancer in a human patient, the method
comprising: administering to the patient an affective amount of liposomal irinotecan,
wherein the method comprises at least one cycle, wherein the cycle is a period of 3
weeks, and wherein for each cycle the liposomal irinotecan is administered on day 1
of the cycle at a dose of 120 mg/m?, except if the patient is homozygous for the
UGT1AT*28 allele, wherein liposomal irinotecan is administered on day 1 of cycle 1

at a dose of 80 mg/m”.

4, The method of claim 3, wherein, in each cycle, the liposomal irinotecan is

administered prior to the leucovorin and the leucovorin is administered prior to the 5-

FU.

Bayever (EX1006) at 54

Bayever does not teach the
administration of oxaliplatin
after liposomal irinotecan

Bayever is silent as to the use
of oxaliplatin in combination
with liposomal irinotecan

Only teaches use of liposomal
iIrinotecan prior to
administration of leucovorin
and 5-FU

Paper 21 at 54-55;
Ex. 2076 at 99 315-323; 169-180
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Claim 2 Is Not Obvious

MASI

Masi directed to metastatic
colorectal cancer - not pancreatic

Irinotecan, not liposomal
Irinotecan

Based on in vitro studies in colon
cancer cell lines - do not
necessarily predict clinical
outcomes

Published in 2004 - six years
before Conroy and FOLFIRINOX

GINOCCHI

Ginocchi directed to mFFX but is
silent as to order of administration

I[rinotecan, not liposomal
Irinotecan

Modified regimen was well-
tolerated and addressed alleged
toxicity concerns

No motivation to further modify

Paper 21 at 55-56;
Ex. 2076 at 99 324-331; 201-213
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Claim 7 Is Not Obvious

Claim 7, like claim 2, requires

7. The method of claim 1, wherein the liposomal irino- ad min IStratlon Of OXa I | platl N
tecan 1s administered, followed by administering the oxa- - 7H .
liplatin, followed by administering the leucovorin, followed m | I pOSO ma I Irin Oteca N ’
by administering the 5-fluorouracil.

555 Patent at Claim 7 Fails for the same reasons as
Claim 2

Paper 21 at 56-57;
Ex. 2076 at 99 332-346
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Claim 15 Is Not Obvious

Claim 15 requires:

. The method of claim 1, wherein each administration NI I . .
of hsle oxaliplatin begins afte}r completing each admiilisttra— Ad min IStrat IO n Of OXa I | p I atl n afte r
tion of the liposomal irinotecan, and the method further ||posoma| 14 nOteca N
comprises adtmr-ustenng a cortlcostero?d and an anti-emetic o _ ] .
to the patient prior to the antineoplastic therapy. Ad m | n ISt ratl O n Of a CO rt|COSte ro | d
‘552 Patent at Claim 15 and an anti-emetic prior to
treatment of the 4-drug regiment
The determination of whether to
use premedication, and which specific agents to use, depends on multiple factors Fa | | S fo r at |eaSt th e Sa m e reaSO nS
including the expected toxicity profile of the specific chemotherapy regimen, the a S Cla I m 2 re ga rd | N g Seq u e N Ce Of
patient population, and clinical experience with similar regimens. ad m | N Istratlon

Ex. 2076 at 9 349

Dr. Oberstein’s opinions are not
rebutted by Dr. Ratain

Paper 21 at 57;
Ex. 2076 at 99 347-352
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Ground 3
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Grounds and Challenged Claims

CSPC challenges all claims of the '552 Patent on three
grounds as follows:

Asserted Prior Art

1 1, 3-6, 8-14 103  Conroy, Conroy Protocol, Conroy Appendix,
and Mahaseth in combination with Bayever,
Saif, Ko, and Cantore

2 2,7,and 15 103 Ground 1 in addition to Masi and Ginocchi

3 1-15 103  Grounds 1 and 2 in addition to Carnevale
and Dean

Pet. at 6.

Alternate theory of obviousness only if priority date is
November 10, 2017

Paper 21 at 57
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PTAB Determined Priority Date of the '552 Patent

The Board determined in the Institution Decision that the
'552 Patent properly claims priority to August 21, 2015

On the current record, the evidence better supports Patent Owner’s
position. As discussed above, we agree with Patent Owner that the claims do
not require clinical efficacy. Therefore, we also agree with Patent Owner
that claims 1-15 have an effective filing date of August 21, 2015, and
Carnevale and Dean are not prior art. Consequently, we find that this ground
of rejection relies upon references that are not prior art and therefore fails to

support a finding of obviousness on the current record.

Paper 13 at 45

CSPC has not offered any rebuttal, including expert
opinions, regarding the Board’s finding regarding claim
construction and the effective filing date of the '552 Patent
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Carnevale Does Not Support Obvioushess

DRUG EVALUATION

For reprint orders, please contact: reprints@futuremedicine.com

MM-398 (nanoliposomal irinotecan):
emergence of a novel therapy for the
treatment of advanced pancreatic cancer

Julia Carnevale' & Andrew H Ko*'

in ofadvanced pancreatic cancer hasacceleratedin recentyears,
this malignancy continues to have an exceedingly poor prognosis, with no standard of care
options beyond front-line chemotherapy. Currently, there are a number of new therapeutic
agents in varying stages of clinical development, including molecularly targeted agents,
immunotherapies, and modified versions of cytotoxics. MM-398, a novel nanoliposomal
formulation of irinotecan, was designed to maximize tumor exposure while minimizing
systemic toxicity due to its favorable pharmacokinetic profile. Overall, across multiple clinical
trials in multiple disease indications, MM-398 has been shown to have a favorable safety
and tolerability profile compared with standard irinotecan. Recent results of the Phase IlI
NAPOLI-1 trial in patients with metastatic pancreatic cancer refractory to gemcitabine-
based chemotherapy have shown a significant improvement in overall survival of MM-398
when combined with 5-fluorouracil/leucovorin, compared with 5-fluorouracil/leucovorin
alone. This review focuses on the development and pharmacokinetic properties of MM-398,
followed by evaluation of its safety and efficacy with a primary emphasis on clinical trials in
advanced pancreatic cancer.

First draft submitted: 15 October 2015; Accepted for publication: 26 November 2015;
Published online: 21 December 2015

Notorious for its late presentation at diagnosis as well as its poor prognosis, pancreatic cancer con-
tinues to be one of the most deadly of all human discases. The estimated incidence rate of pancreatic
cancer in the USA is 48,960, with most patients expected to succumb to their disease, even those
with early stage disease who are able to undergo resection (1. Globally, pancreatic cancer is the cighth
leading cause of cancer deaths in men (138,100 deaths annually) and the ninch in women (127,900
deaths annually) 2). While progress in the therapeutic development of this disease has historically
taken a slow and painstaking course, littered with numerous negative trial results, over the past
5 years several new treatment options have emerged and rescarch s accelerating in this area. This
review will focus on the development and clinical evaluation of MM-398, a novel nanoliposomal
irinotecan, which, based on recent clinical results, is now being incorporated into standard treatment
paradigms for patients with advanced pancreatic cancer.

Overview of the market: currently available therapeutics
Following the approval of gemcitabine for advanced pancreatic cancer in 1996, there followed well
over a decade of numerous negative Phase I11 clinical trials, most of which compared gemcitabine
monotherapy to gemcitabine combined with cither a second cytotoxic or a molecularly targeted agent

1Division of Hematology & Oncology, University of California San Francisco, San Francisco, CA, USA

10.2217/fon.15.333 © 2016 Future Medicine Ltd Future Oncol. (2016) 12(4), 453-464
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155N 1479-6694 453

Review article that does not add anything further beyond
Ko and/or Saif

Does not provide any guidance as to dosing for liposomal
irinotecan or whether other modifications (e.g., reducing
oxaliplatin dose or removing 5-FU bolus) would be
necessary

Dr. Ratain’s reliance on Carnevale rests on a single
sentence using conditional, speculative language — “would
make” and “might represent” — appearing in a forward-
looking section discussing potential future developments

Acknowledges the low likelihood of success in developing
new treatments for pancreatic cancer

Paper 21 at 59-60;
Ex. 2076 at 99 214-216, 353-368
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Carnevale Does Not Support Obvioushess

Dr. Oberstein opines that progress in the field of metastatic
pancreatic cancer has been slow and littered with failures:

In my clinical experience, this characterization
accurately reflects the particularly low likelthood of success in developing new
treatments for metastatic pancreatic cancer. This context of high failure rates
undermines any suggestion that a POSA would have had a reasonable expectation

of success in achieving an effective and tolerable modification of FOLFIRINOX

through multiple simultaneous changes.

Ex. 2076 at 9 361

This opinion is unrebutted.

E.g., Paper 21 at 48-49
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Dean Does Not Support Obviousnhess

Conference abstract for a planned Phase |l study

Does not disclose safety or efficacy data

Journal of Clinical Oncology®

An American Society of Clinical Oncology Journal

Does not disclose dosing of components

(2] [ ¥
LogIn Submit E-Alerts Subscribe
OpenAthens/Shibboleth »
ACCESS PROVIDED BY NOVARTIS ONCOLOGY
MENU

e e Does not disclose order of administration of components
Lo S — At best, teaches that a POSA “would know only that
R researchers thought a trial of this combination was worth
‘ conducting”

Dr. Oberstein opines that “many promising trial protocols
ultimately yield disappointing results, particularly in the
difficult field of pancreatic cancer therapeutics”

Paper 21 at 59-60;
Ex. 2076 at 99 217-218, 353-368
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The Alleged Prior Art
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The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ”

FOLFIRINOX versus Gemcitabine
for Metastatic Pancreatic Cancer

Thierry Conroy, M.D., Francoise Desseigne, M.D., Marc Ychou, M.D., Ph.D.,
Olivier Bouché, M.D., Ph.D., Rosine Guimbaud, M.D., Ph.D.,

Yves Bécouarn, M.D., Antoine Adenis, M.D., Ph.D., Jean-Luc Raoul, M.D., Ph.D.,
Sophie Gourgou-Bourgade, M.Sc., Christelle de la Fouchardiere, M.D.,
Jaafar Bennouna, M.D., Ph.D., Jean-Baptiste Bachet, M.D.,

Faiza Khemissa-Akouz, M.D., Denis Péré-Vergé, M.D., Catherine Delbaldo, M.D.,
Eric Assenat, M.D., Ph.D., Bruno Chauffert, M.D., Ph.D., Pierre Michel, M.D., Ph.D.
Christine Montoto-Grillot, M.Chem., and Michel Ducreux, M.D., Ph.D.,
for the Groupe Tumeurs Digestives of Unicancer and the PRODIGE Intergroup*

ABSTRACT

BACKGROUND
Data are lacking on the efficacy and safety of a combination chemotherapy regimen
consisting of oxaliplatin, irinotecan, fluorouracil, and leucovorin (FOLFIRINOX) as
compared with gemcitabine as first-line therapy in patients with metastatic pancre-
atic cancer.

METHODS

We randomly assigned 342 patients with an Eastern Cooperative Oncology Group
performance status score of 0 or 1 (on a scale of 0 to 5, with higher scores indicating a
greater severity of illness) to receive FOLFIRINOX (oxaliplatin, 85 mg per square meter
of body-surface area; irinotecan, 180 mg per square meter; leucovorin, 400 mg per
square meter; and fluorouracil, 400 mg per square meter given as a bolus followed by
2400 mg per square meter given as a 46-hour continuous infusion, every 2 weeks) or
gemcitabine at a dose of 1000 mg per square meter weekly for 7 of 8 weeks and then
weekly for 3 of 4 weeks. Six months of chemotherapy were recommended in both
groups in patients who had a response. The primary end point was overall survival.
RESULTS

The median overall survival was 11.1 months in the FOLFIRINOX group as compared
with 6.8 months in the gemcitabine group (hazard ratio for death, 0.57; 95% confi-
dence interval [CI], 0.45 to 0.73; P<0.001). Median progression-free survival was 6.4
months in the FOLFIRINOX group and 3.3 months in the gemcitabine group (hazard
ratio for disease progression, 0.47; 95% CI, 0.37 to 0.59; P<0.001). The objective re-
sponse rate was 31.6% in the FOLFIRINOX group versus 9.4% in the gemcitabine
group (P<0.001). More adverse events were noted in the FOLFIRINOX group; 5.4% of
patients in this group had febrile neutropenia. At 6 months, 31% of the patients in
the FOLFIRINOX group had a definitive degradation of the quality of life versus 66%
in the gemcitabine group (hazard ratio, 0.47; 95% CI, 0.30 to 0.70; P<0.001).
CONCLUSIONS

As compared with gemcitabine, FOLFIRINOX was associated with a survival advan-
tage and had increased toxicity. FOLFIRINOX is an option for the treatment of pa-
tients with metastatic pancreatic cancer and good performance status. (Funded by
the French government and others; ClinicalTrials.gov number, NCT00112658.)

N ENGLJ MED 36419 NEM.ORG  MAY 12, 2011

‘The New England Journal of Medicine is produced by NEJM Group. a division of the Massachusetts Medical Societ

Downloaded from nejm.org on November 14, 2024. For personal use only
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CONROY (Ex. 1003)

Irinotecan; not liposomal irinotecan

Starting oxaliplatin dose of 85 mg/m?

Starting irinotecan dose of 180 mg/m?

60 mg/m? starting dose

Median dose intensity” does not teach

Administers oxaliplatin before irinotecan

- opposite of claimed invention

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

E.g., Paper 21 at 26-32, 56;
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Conroy Protocol & Appendix

SPC has failed to submit any evidence of public availability

as of priority date

D Centre
dlnvestigation

Clinique en
Cancérologie

PAC ACCORD

Concerted Acti in Col tal and Digestive Tract Cancers
[French title: Actions concertées dans les Cancers COloRectaux et Digestifs]

ACCORD PROTOCOL 11/0402
EudraCT No. 2004-001985-42

RANDOMIZED PHASE II/lll TRIAL COMPARING Folfirinox
(OXALIPLATIN/IRINOTECAN/LV5FU) WITH GEMCITABINE IN FIRST-
LINE CHEMOTHERAPY OF PATIENTS WITH METASTATIC
PANCREATIC CANCER

OXIPAN Trial

Version 9, containing amendments 1, 2, 3, 5, 7, 8, 9 and 10, approved by CPP EST-IIl
200

y 7,

Coordinating Investigator: Professor Thierry CONROY
Oncology Department
Centre Alexis Vautrin
6, avenue de Bourgogne
54511 Vandceuvre-lés-Nancy Cedex
Telephone: 03.83.59.84.60
Fax: 03.83.59.83.59
Email: t.conroy@nancy.fnclcc.fr

Editorial committee: Thierry CONROY, Elisabeth LUPORSI (Nancy), Sophie
GOURGOU-BOURGADE (Montpellier), Christine MONTOTO-
GRILLOT (Paris), Pascal PIEDBOIS (Créteil), Michel DUCREUX
(Villejuif), Olivier BOUCHE (Reims), Antoine ADENIS (Lille), Jean
Louis LEGOUX (Bordeaux), Yves BECOUARN (Bordeaux), Marc
'YCHOU (Montpellier), Marc GIOVANNINI (Marseille)

Sponsor: Fédération Nationale des Centres de Lutte Contre le Cancer
(FNCLCC) [National Federation of Cancer Centers]
101 rue de Tolbiac, 75654 PARIS CEDEX 13
Telephone: 01 44 23 04 04, Fax: 01 44 23 55 69
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CONROY (Ex. 1004)

SUPPLEMENTARY APPENDIX

In addition to the authors, the following investigators participated in the ACCORD

11/PRODIGE 4 study: Prof. P. Rougier, Hopital Ambr Paré, Boulog i t;

Dr F. Ghiringhelli, Centre Georges Frangois-Leclerc, Dijon; Dr T. N'guyen, Centre
Hospitalier Universitaire Jean Minjoz, Besangon; Dr J.-L. Jouve, Centre Hospitalier
Universitaire du Bocage, Dijon; Dr G. Piot, CMC Les Ormeaux, Vauban Le Havre; Dr
M. Gasmi, Hopital Nord, Marseille; Dr P. Texereau, Centre Hospitalier Général, Mont
De Marsan; Dr C. Borel, Centre Paul Strauss, Strasbourg; Dr F. Cvitkovic, Centre
René Huguenin, Saint-Cloud; Dr M.-P Galais, Centre Frangois Baclesse, Caen; Prof.
T. Lecomte, Centre Hospitalier, Tours; Dr J.-P. Lagasse, Centre Hospitalier Régional,
Orléans; Prof. F. Mornex, Centre Hospitalier, Lyon Sud Pierre-Bénite; Dr D. Arsene,
Centre Hospitalier Universitaire, Caen; Dr Y. Rinaldi, Hopital Ambroise Paré,
Marseille; Dr G. Deplanque, Hopital Saint Joseph, Paris; Prof. T. Aparicio, Hopital
Bichat-Claude Bernard, Paris; Dr V. Palascak-Juif, Hopital Hautepierre, Strasbourg;
Dr G. des Guetz, Hopital Avicenne, Bobigny; Dr C. Lecaille, Polyclinique Bordeaux

Nord Aquitaine, Bordeaux; Dr C. Lombard-Bohas, Hopital Edouard Herriot, Lyon; Dr

P.-L. Etienne, Clinique icaine de ie, Saint-Brieuc; Dr L. Charneau,
Hépital Duchenne, Boulogne sur Mer; Dr S. Fratté, Centre Hospitalier de Belfort-
Montbéliard, Belfort; Dr G. Breysacher, Hopital Pasteur, Colmar; Dr A. Azzedine,
Centre Hospitalier Henri Duffaut, Avignon; Dr J.-P. Joly, Centre Hospitalier
Universitaire Amiens Picardie, Amiens; Dr L. Poincloux, Centre Hospitalier

Universitaire Hotel Dieu, Clermont-Ferrand; Dr A.-M. Queuniet, Centre Hospitalier

Elbeuf-L Val De Reuil, St Aubin-lés-Elbeuf; Dr J.-F. Blanc,

Hépital Saint André, Bordeaux; Dr O. Dubroeucq, Institut Jean Godinot, Reims; Dr C.

CSPC Exhibit 1017
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Conroy Protocol & Appendix

Protocol & Appendix teach that all patients in the FOLFIRINOX arm are
treated with a starting dose of 85 mg/m=< oxaliplatin

Reduction only in certain toxicity events

6.1 Description of trial treatments

After random selection, subjects receive either treatment A (Folfirinox) or treatment B (gemcitabine):

Treatment A: Folfirinox

Oxaliplatin (Eloxatine®) 85 mg/m2D1 in 2h, subsequently

Irinotecan (Campto®) 180 mg/m? D1 in 90 min.

Folinic acid 400 mg/mZ2, D1 in 2h (during irinotecan infusion)

5-FU bolus 400 mg/m? D1 followed by continuous 5-FU 2.4 g/m? in total over 46 hours, i.e. 1.2 g/m?
on D1 and 1.2 g/m?on D2.

Treatment should be continued until progression, and a maximum of 12 cycles is recommended.

Ex. 1004 ay 14; Ex. 2076 at 9 154-159
E.g., Paper 21 at 13-15
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Conroy Protocol & Appendix

TREATMENT A: Folfirinox

untifPNN 1,500
(until D22 or D29 if
necessary).

reduction to
150 mg/m?

2" episode: dose

reduction

2 episode: reduce
dose to 60 mg/m?

CBC at D15 CYCLE DELAY DOSE REDUCTION
Irinotecan (CPT-11) Oxaliplatin (L-OHP) LV5FU
PNN =1.5 x 109/L
and platelets No cycle delay No dose reduction
275 x 109/L
PNN <1.5 x 109/L Delay treatment 1stepisode: dose 1stepisode: no dose | 1stepisode:

eliminate bolus
on D1

If no recovery at
D29,
discontinuation of
treatment

3rd episode:
discontinuation of
treatment

reduced dose

3 episode:
discontinuation of
treatment

If no recovery at maintained at 3 episode:

D29, 150 mg/m? discontinuation of

discontinuation of | 3depisode: treatment

treatment” discontinuation of

treatment

Platelets <75 x Delay treatment 1stepisode: no dose | 1stepisode: reduce 1stepisode:
109/L until recovery reduction dose to 60 mg/m? reduce bolus

10°L) dose to 150 mg/m? | maintenance of infusion dose by

25%

Ex. 1004 at 16-18; Ex. 1017 at 4-7; Ex. 2076 at 99 154-159

Conroy’s dose reduction
guidelines do not motivate
a preemptive 60 mg/m?
starting dose

Instruct reduction only
after certain toxicity events

Include reductions for all
components - not just
oxaliplatin

E.g., Paper 21 at 13-15
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Mahaseth

ORIGINAL ARTICLE

Irinotecan; not liposomal irinotecan
Modified FOLFIRINOX

Modified FOLFIRINOX Regimen With Improved Safety and
Maintained Efficacy in Pancreatic Adenocarcinoma
Hemchandra Mahaseth, MD,* Edith Brutcher; NP* John Kauh, MD,* Natalyn Hawk, MD, PhD,*

Sungjin Kim, MS,{ Zhengjia Chen, PhD, 73 David A. Kooby, MD,§ Shishir K. Maithel, MD,§
Jerome Landry, MD.[| and Bassel F. El-Rayes, MD*

chemotherapy has a central role in the management of patients

Objectives: FOLFIRINOX (5-fluorouracil [5-FU], oxaliplatin, and iri-

presenting with advanced stage disease.’ Until recently, gem-

FOLFIRINOX
(see Ex. 1003 at 3)

Mahaseth modified FOLFIRINOX

(see Ex. 1005 at 2)

Oxaliplatin: 85 mg/m? )
Leucovorin: 400 mg/m?
Irinotecan: 180 mg/m’
5-FU Bolus: 400 mg/m’
5-FU IV: 2.400 mg/m’

Oxaliplatin: 85 mg/m?* w/ 5%
dextrose

Leucovorin: 400 mg/m?*
Irinotecan: 180 mg/m?

5-FU Bolus: 0 mg/m* (removed)
5-FU IV: 2.400 mg/m>
Pegfilgrastim: 6 mng

he Unite S rgical resec-
tion remains the only treatment with curative potential: how-
ever, only 10% to 20% of patients with PC present with
resectable discase.” The management of this small subset of
patients usually involves resection followed by chemotherapy
or chemoradiotherapy. Approximately 30% of patients present
with locally advanced unresectable or borderline resectable dis-
case.? Although there is no consensus on the best management
approach for this group of patients, chemotherapy and radia-
tion are often used initially in an attempt to enable tumor re-
section. The majority of patients present with advanced
disease where the objective of therapy is palliative. Systemic

L GA

we no conflict of

Copyright © 2013 by Lippincott Williams & Wilkins

Pancreas * Volume 42, Number 8, November 2013

tients are evaluated for urrent chemoradi apy. The ob-
Jjective of this retrospective study was to evaluate the safety and
efficacy of the modified FOLFIRINOX regimen. The second
objective was to provide a preliminary evaluation of the effic-
acy of FOLFIRINOX in patients with borderline or locally ad-
vanced unresectable PC.

MATERIALS AND METHODS

Selection Criteria

After approval from the institutional review board, the tumor
registry of Emory University was queried to identify patients
carrying a diagnosis of PC between June 2010 and June 2012.
Patients were considered eligible if they received at least 1 dose of
modified FOLFIRINOX for PC. The charts of eligible patients
were reviewed for age, sex, race, Eastern Cooperative Oncology
Group performance status, pathological diagnosis. tumor stage.
tumor location, stent status, CA-19-9, complete blood counts with
differentials, treatment regimens, number of cycles and dura-
tion of treatment with modified FOLFIRINOX, imaging results,
adverse events, and outcome events such as discase response.

CSPC Exhibit 1005
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Ex. 2076 at 99 162-168; See MAHASETH (Ex. 1005) generally

DEM

TRATIVE EXHIBIT

Removed 5-FU bolus
Added growth factor

Teaches administration of
oxaliplatin before irinotecan

Reports an “improved safety profile
with maintained efficacy in”
metastatic pancreatic cancer

No motivation to further modify

E.g., Paper 21 at 18-19
73




Bayever

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property =,
Organization / 0000 000 OO O
International Burcau § o
(10) International Publication Number

43) 1 ional Publication D: =
Oleime s steme . wipoipot WO 20160094402 A1

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
AGIK 31/436 (2006.01)  ASIK 35/04 (2006.01) kind of national protection available): AE, AG, AL, AM,
A61K 9/127 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY.

. BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
@) Inteenational Applcation Number: DG, DZ G, EF, EG, ES, F1, GB, Gb, G, G, GM, GT.
ReTUS20 e HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

8 December 2015 (08.12.2015) MK, MN, , MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC.

(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

62/089.685 9 December 2014 (09.12.2014) Us kind of regional protection available): ARIPO (BW, GH,

N GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

(71) Applicant: MERRIMACK PHARMACEUTICALS, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

INC. [US/US]; One Kendall Square, Suite B7201, Cam- TJ, T™), European (AL, AT, BE, BG, CH, CY, CZ, DE,

bridge, MA 02139 (US). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

" LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

(72) Inventors: BAYEVER, Eliel; 10 Rogers Street, Cam- ot DT (E BT CF (ot (1 M A e

bridge, MA 02142 (US). FITZGERALD, Jonathan, SR HOA IRIBSICEACS TG LI GRICO)

Basil; 32 Magnolia Street, Arlington, MA 02474 (US). ER IR LI IR INIZ, S 100 W),

KIM, Jaeyeon; 30 Donald Street, Lexington, MA 02420  Published:

g;gg;‘g;;‘;" Stephan; 132 Wilson Street, Norwood, MA i intepmational search report (Art. 21(3)

—  with amended claims and statement (drt. 19(1))

(74) Agent: BOTT, Cynthia, M.; Honigman Miller Schwartz
and Cohn LLP, 350 East Michigan Avenue, Suite 300,
Kalamazoo, MI 49007 (US).

(54) Title: TREATMENT OF BREAST CANCER WITH LIPOSOMAL IRINOTECAN
(57) Abstract: Provided are methods for treating breast cancer in a patient by administering effective amounts of liposomal iri -
notecan sucrosofate (MM-398). The breast cancer may be triple negative breast cancer (TNBC), estrogen receptor/progesterone re-
ceptor (ER/PR) positive breast cancer, ER-positive breast cancer, or PR-positive breast cancer, or metastatic breast cancer.
CSPC Exhibit 1026
Page 1 of 42

WO 2016/094402 A1 [N

Ex. 1026

Before the Patent Examiner

Teaches that use of liposomal irinotecan in
combination with 5FU and Leucovorin

Teaches the complex metabolism and
variability with irinotecan and liposomal
Irinotecan

Does not disclose a treatment regimen with
oxaliplatin

E.g., Paper 21 at 15-16
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PANCREAS NEWS

MM-398 Achieves Primary Endpoint of
Overall Survival in Phase III Study in Patients with
Gemcitabine Refractory Metastatic Pancreatic Cancer

Muhammad Wasif Saif

Tufts University School of Medicine. Boston, MA, USA

MM-398 (irinotecan liposome injection), also
known as “nal-IRI, is a nanoliposomal
encapsulation of irinotecan, a topoisomerase-I
poison. On May 1%, 2014, Merrimack
Pharmaceuticals, Inc. (Cambridge, MA, USA)
announced that the combination of MM-398 with 5-
fluorouracil (5-FU) and leucovorin achieved an
overall survival of 6.1 months, a 1.9 month
improvement over the 4.2 month survival
demonstrated by the control arm of 5-FU and
leucovorin alone [1]. The primary log-rank analysis
of overall survival was statistically significant
(P=0.012) with a corresponding hazard ratio of
0.67. A statistically significant advantage for
progression free survival was also observed in the
combination arm. These results were based on a
randomized large phase Il study called the
NAPOLI-1 study. This study treated patients with
metastatic pancreatic cancer who previously
received gemcitabine-based therapy. The most
common Grade >3 toxicities seen were neutropenia
(14.5%), fatigue (13.7%), diarrhea (12.8%) and
vomiting (11.1%).

The results of the NAPOLI-1 study are exciting, as
currently FDA has approved no regimen for second-
line treatment of pancreatic cancer. While it offers a
new regime for our patients, the study also brings
new questions such as:

1. Reformulation of an old drug can produce
different results. This is in consistency with the
results of nab-paclitaxel and gemcitabine study,
which tested a new form of paclitaxel and produced
positive outcome [2].

2. Now that we have combination of 5-fluorouracil,
oxaliplatin, irinotecan, leucovorin (FOLFIRINOX) as
an option for first-line treatment too, how will this
regimen fit in the algorithm of the treatment? [3, 4]

3. It seems logical to test this drug/regimen
further: will it be worth replacing irinotecan in
FOLFIRINOX with MM-398. However, bone marrow
toxicity has to be borne in mind.

However, keeping the history of drug testing for
pancreatic cancer, it is clearly a groundbreaking
study in the gemcitabine-refractory setting.
Previously only one study by the Charité Onkologie
Clinical (CONKO) tested combination of oxaliplatin,
folinic acid and 5-fluorouracil (OFF) regimen versus
best supportive care (BSC) [5]. Moreover, this also
underlines the proof of concept development of
drugs such as MM-398, a nanoliposomal drug. These
results also enhance the importance of clinical
studies in order to improve the outcome in this
deadly disease.

This study has been approved for oral presentation
at the European Society for Medical Oncology World
Conference on Gastrointestinal Cancer to be held in

Keywords Carcinoma; Drug Therapy; Gemcitabine; Neoplasm
Metastasis; Pancreas; Pancreatic Neoplasms; Therapeutics
Abbreviations FOLFIRINOX:  5-fluorouracil, oxaliplatin,
irinotecan, leucovorin
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Reports minimal results from NAPOLI-1 study

No dosing information re any components,
Including liposomal irinotecan

No disclosure of specific treatment regimen

Silent as to use of oxaliplatin in combination
with liposomal irinotecan

Points away from claimed invention
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ic cancer; second-line; gemcitabine-refractory

A multinational phase 2 study of
nanoliposomal irinotecan sucrosofate (PEP02,
MM-398) for patients with gemcitabine-
refractory metastatic pancreatic cancer

A H Ko™, M A Tempero', Y-S Shan?, W-C Su®, Y-L Lin%, E Dito’, A Ong’, Y-W Wang®, C G Yeh®
and L-T Chen*>¢7

"Division of Oncology, C Cancer Center, University of California, San Francisco, 1600 Divisadero Street,
San Francisco, CA 94115, USA; “Department of Surgery, National Cheng Kung University Hospital, 138 Sheng Li Road, Tainan 704,
Taiwan; *Department of Internal Medicine, National Cheng Kung University Hospital, 138 Sheng Li Road, Tainan 704, Taiwan;
“Department of Oncology, National Taiwan University Hospital, 1 Changde Street, Taipei 100, Taiwan; *PharmaEngine, Inc.,
16F 237, Sung-Chiang Road, Taipei 104, Taiwan; ®National Institute of Cancer Research, National Health Research Institutes,
367 Sheng Li Road, Tainan 704, Taiwan and ’Department of Internal Medicine and Cancer Center, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, 100 Shih-Chuan 1st Road, Kaohsiung 807, Taiwan

Background: PEP02, also known as MM-398, is a novel nanoliposomal irinotecan that has improved pharmacokinetics and
tumour bio-distribution of the free drug. This phase 2 study evaluated PEPO2 monotherapy as second-line treatment for
pancreatic cancer.

Methods: Patients who had o ic ad , Karnofsky performance status >70, and had progressed
following gemcitabine-based therapy were eligible. Intravenous injection of PEPO2 120mg m 2 was given every 3 weeks. Simon
2-stage design was used. The primary objective was 3-month survival rate (OSsmon)

Results: A total of 40 patients were enrolled. The most common severe adverse events included neutropenia, abdominal pain,
asthenia, and diarrhoea. Three patients (7.5%) achieved an objective response, with an additional 17 (42.5%) demonstrating stable
disease for a minimum of two cycles. Ten (31.3%) of 32 patients with an elevated baseline CA19-9 had a >50% biomarker decline.
The study metits primary end point with an OS3.manh of 75%, with median progression-free survival and overall survival of 2.4 and
5.2 months, respectively.

Conclusion: PEP02 demonstrates moderate antitumour activity with a manageable side effect profile for metastatic, gemcitabine-
refractory pancreatic cancer patients. Given the limited treatment options available to this patient population, a phase 3 trial of
PEP02 (MM-398), referred to as NAPOLI-1, is currently underway.

Therapeutic options for patients with advanced pancreatic

cancer  of a phase 3 clinical trial from France (PRODIGE 4/ACCORD 11)
(APC) range from gemcitabine y to multiple-drug  d d the superiority of FOLFIRINOX (biweekly infusional
regimens, depending on age, performance status, comorbid 5-fluorouracil, leucovorin, irinotecan, and oxaliplatin) over
conditions, and patient and physician preference. Recently, results ~gemcitabine in the first-line treatment of metastatic pancreatic

*Correspondence: Dr AH Ko; E-mail: andrewko@medicine.ucsf.edu or Dr L-T Chen; E-mail: leochen@nhri.org.tw

Received 18 March 2013; revised 16 June 2013; accepted 1 July 2013;
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Ex. 2076 at 9 186-192; See Ex. 1008

Liposomal irinotecan as monotherapy,
second-line

120 mg/m? of liposomal irinotecan with
escalation up to 150 mg/m?

Silent as to combination with oxaliplatin;
rather points to combination with gemcitabine

E.g., Paper 21 at 17-18
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Pancreatic Cancer

A. Mambrini® A. Del Freo® A. Manni?®

“Surgical Department, University of Verona, Verona, Italy

Key Words
Pretreated pancreatic cancer - Irinotecan - Oxaliplatin

Abstract

Objectives: This study evaluated the clinical activity
and toxicity of combination chemotherapy with irino-
tecan and oxaliplatin in patients with advanced pancre-
atic cancer that had progressed despite =1 course of a
gemcitabine-containing regimen. Methods: Thirty pa-
tients with metastatic pancreatic cancer and Karnofsky
performance status =70 received oxaliplatin 60 mg/m?
on days 1+ 15 and irinotecan 60 mg/m? on days 1+8 +
15 every 4 weeks. Patients were assessed on the basis
of clinical benefit response, changes in serum tumour
marker CA 19-9, objective tumour response, time to pro-
gressive disease (TTP), and survival. Results: Six pa-
tients (20%) had clinical benefit response (median dura-
tion of 7.2 months). CA 19-9 levels were reduced =50%
from baseline in 8 patients (26%) and remained stable
in 8 patients. CT scans revealed that 3 patients (10%)
had a partial response and 7 (23%) had stable disease.
Two patients (7%) were down-staged and underwent
surgery. Median TTP was 4.1 months, median survival
was 5.9 months and the 1-year survival rate was 23.3%.

Oncology 2004;67:93-97
DOI: 10.1159/000080993

M. Cantore® C.Rabbi® G. Fiorentini® C. Oliani¢ D. Zamagni® C.lacono®

*Department of Oncology, ASL 1, Massa-Carrara, Department of Oncology, Azienda Ospedaliera, Mantova,
“Department of Oncology, ASL 11, Empoli, “Department of Oncology, Azienda Ospedaliera, Verona and

Received: September 29, 2003
Accepted after revision: February 6, 2004

Combined Irinotecan and Oxaliplatin
in Patients with Advanced Pre-Treated

The most serious adverse events were grade 3-4 leuko-
penia in 2 patients (6%), grade 3 neuropathy in 2 (6%)
and grade 3 diarrhoea in 1 (3%). Conclusion: Chemo-
therapy with irinotecan and oxaliplatin is an active and
well-tolerated combination in patients with advanced
pre-treated pancreatic cancer.

Copyright © 2004 S. Karger AG, Basel

sqe°

Introduction

Pancreatic cancer, which is estimated to be the fourth
leading cause of cancer death in the United States [1], is
rarely curable. This is partly because most patients pres-
ent with unresectable locally advanced and/or metastatic
disease [2]. Additionally, systemic chemotherapy charac-
teristically has a negligible impact on the growth of pan-
creatic tumours, and, until recently, there has been no
standard approach to the treatment of advanced disease
B3l.

The novel nucleoside analogue gemcitabine is now es-
tablished as a standard first-line systemic approach to the
treatment of pancreatic cancer [2, 4]. The first pivotal
trial of gemcitabine in patients with advanced pancreatic
cancer revealed a modest but significant survival advan-
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Tests only oxaliplatin with irinotecan; not
with any other components

Did not measure tumor regression or
survival - instead focused on clinical benefit
defined by pain, functional impairment, and
weight loss

Limitations to study: small population, lack
of control

Teaches higher doses of both irinotecan and
oxaliplatin

Outdated and superseded by FOLFIRINOX

E.g., Paper 21 at 19-20
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