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I, John F. R. Robertson, M.D., do hereby make the following declaration:

I) INTRODUCTION

1. I am over the age of eighteen and competent to make this declaration.

2. I have been retained as an expert witness on behalf of AstraZeneca
AB for the above-captioned inter partes review (IPR). 1 am being compensated at
my customary rate of £600 per hour for my consultation in connection with this
matter. My compensation is in no way dependent on the outcome of my analysis
or opinions rendered in this matter. A copy of my curriculum vitae, which
includes my academic background, work experience, and select publications and
presentations, is attached to this declaration as Exhibit A.

II) QUALIFICATIONS AND EXPERIENCE

3. My name is John Robertson, M.D. 1 am a physician specializing in
breast cancer and surgery, and I have Specialist Accreditation in General
Surgery. I trained and have worked as a general surgeon, focusing primarily on
breast cancer, for thirty-five years, through which I have acquired extensive
clinical experience in breast disease. Since August 1998, I have been Professor
of Surgery at the University of Nottingham, initially based at the City Hospital,
Nottingham (1988 - 2011) and then based at the Royal Derby Hospital, Derby
(2011 - present). Prior to that, since 1992, my appointments included Senior

Lecturer and Reader in Surgery, both based at the City Hospital, Nottingham. I
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have clinical experience across the continuum of breast care, from preventive
care for high risk patients and routine screening, to diagnosis and treatment
of primary breast cancer, to diagnosis and treatment of locally advanced and
metastatic disease, to palliative care.

4, I received my M.B. Ch.B. (Bachelor of Medicine, Bachelor of
Surgery), B.Sc. (Bachelor of Science) and M.D. (in the UK, a postgraduate
research degree in medicine) all from the University of Glasgow. I also was
awarded F.R.C.S. (Fellowship of the Royal College of Surgeons) by the Royal
College of Physicians and Surgeons of Glasgow.

5. My knowledge concerning the treatment of breast cancer, more
specifically hormonal dependent breast cancer, and the use of hormone (i.e.,
endocrine) therapies has been gained through my training and personal and
professional experiences. More specifically, these experiences include my own
medical practice for over thirty-five years, research that I have conducted (both
laboratory research and clinical trial research), consultancy positions I have held,
and advisory boards and committees that [ have served on or been a member of.
In my medical practice, I have gained extensive experience over the last thirty-five
years with every class of approved endocrine agent used to treat hormonal
dependent breast cancer. Over my career, I have treated thousands of women with

hormone dependent breast cancer.
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6. In terms of research, I have been involved in both laboratory research
and clinical trials of all major classes of new endocrine therapies in hormonal
dependent breast cancer over thirty years. I have consulted for and served on or
chaired advisory boards to major pharmaceutical companies researching and
developing drugs for hormonal dependent breast cancer.

7. One of my major clinical and laboratory research interests 1s breast
cancer, particularly hormonal dependent, or hormone receptor positive, breast
cancer and the role of endocrine therapy. I have also had a focus on advanced
disease—both locally advanced and metastatic breast cancer. As a surgical
oncologist with both a major clinical and laboratory interest in endocrine and
growth factor therapies, I find myself in a central position providing a link
between surgical and non-surgical (clinical and medical) oncologists, which
ensures seamless continuity of care for patients and a rich base from which
clinical and laboratory research can proceed. At the University of Nottingham,
my group’s interest in systemic therapies has placed it at the vanguard of
surgical units performing pre-surgical (“window of opportunity”) studies which
allows us to combine our skill sets in surgery and systemic therapies into a
translational research program investigating biological changes in breast cancers,
which matches our therapeutic clinical trials in advanced disease. I am currently

one of the three Chief Investigators on the largest trial of peri-operative endocrine
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therapy in the world (the POETIC trial). 1 have been Chief Investigator, or
local Principal Investigator, in a large number of multicenter trials for new
drugs produced by a variety of pharmaceutical companies including AstraZeneca,
Novartis, Amgen, GlaxoSmithKline, Schering, and Bayer.

8. I have published extensively in the field of cancer, principally,
although not exclusively, on topics related to cancer of the breast with a
particular focus on hormonal dependent breast cancer and endocrine therapies.
I currently have over 300 peer-reviewed publications. I have also published
book chapters on the treatment of breast cancer and a book titled, Endocrine
Therapy of Breast Cancer.

9. I have attended, over the last thirty years, a large number of
professional oncology conferences, with a primary focus on breast cancer. 1
have presented at a number of professional conferences regarding my research
related to breast cancer. In addition to presenting laboratory and clinical trial
research, I have given invited lectures at both national and international
conferences. I am frequently invited to lecture at international cancer meetings.
Between 2009 and September 2016, I gave invited lectures at fifty-five
international cancer meetings, often giving multiple lectures at a single meeting.
One of the major topics of invited lectures has been the treatment of breast cancer

and the use of hormone therapies, otherwise known as endocrine therapies.
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10. 1 am a member of several learned societies, including: the Society
of Academic and Research Surgery, the British Association of Surgical Oncology,
the Association of Breast Surgery, and the British Association of Cancer Research.
I am also a member, or have been a member, of several scientific committees as
well as committees affiliated with universities and health care centers. I have
reviewed manuscripts for a number of journals and was the founding Editor-in-
Chief of the journal, Breast Cancer Online.

11. I have extensive teaching experience, including in the subject of
breast cancer. In addition, I have supervised a number of under- and post-
graduate medical trainees and non-clinical scientists, including nearly twenty such
physicians and students during the past five years.

12. I have significant experience in the areas of breast cancer diagnosis
and treatment, breast cancer clinical trial research, hormonal dependent, or
hormone receptor positive, breast cancer, and hormonal therapies. Therefore, 1
believe that I am qualified to render the opinions set forth in this declaration.

13.  In the past four years, [ have testified in the following litigation:
AstraZeneca Pharmaceuticals LP v. Sagent Pharmaceuticals, Inc., No. 14-cv-
03547-RMB-KMW (D.N.1.).

III) MY UNDERSTANDING OF THE PROCEEDING

14.  Ihave been informed that this proceeding 1s an inter partes review

AstraZeneca Exhibit 2002 p. 9



(“IPR”) before the Patent Trial and Appeal Board of the United States Patent and
Trademark Office (“the Board™). I have been informed that an IPR 1s a proceeding
to review the patentability of one or more issued claims in a United States patent
on the grounds that the patent is the same as or rendered obvious in view of the
prior art.

15.  Ihave been informed that InnoPharma Licensing, LLC
(“InnoPharma”) filed a Petition requesting IPR (“Petition”) of U.S. Patent No.
8,466,139 (the *139 Patent™), which issued to John R. Evans and Rosalind U.
Grundy on June 18, 2013 and 1s assigned to AstraZeneca AB. 1 have reviewed the
Petition, and understand that it alleges that claims 1, 3, 10-11, 13 and 20 of the
’139 Patent are unpatentable over Howell 1996 (Ex. 1007) and, alternatively, over
the combination of Howell 1996 (Ex. 1007) with McLeskey (Ex. 1008), and the
combination of Howell 1996 (Ex. 1007) with McLeskey (Ex. 1008) and O’Regan
(Ex. 1009).

IV) MY OPINIONS AND THEIR BASES

16. Ihave been asked to give my opinion on whether or not a person of
ordinary skill in the art (“POSA”) would understand claims 1, 3, 10-11, 13 and 20
of the *139 Patent to be rendered obvious by: (1) Howell 1996 (Ex. 1007); (2) the
combination of Howell 1996 (Ex. 1007) with McLeskey (Ex. 1008); or (3) the

combination of Howell 1996 (Ex. 1007) with McLeskey (Ex. 1008) and O’Regan
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(Ex. 1009). Most of my opinions herein are a direct repeat of the opinions in my
declaration submitted in support of AstraZeneca’s Preliminary Patent Owner
Response in Mylan Pharmaceuticals Inc. v. AstraZeneca AB, Case IPR2016-01325
(P.T.AB. Oct. 6, 2016) attached hereto for the Board’s convenience as Ex. 2136
(Robertson Mylan Decl.). Critically, and as described in more detail throughout
this declaration, InnoPharma has essentially presented the same evidence as
Mylan. Furthermore, InnoPharma’s experts did not address many of the arguments
in my previous declaration. At the same time, I think it is important to note that
the majority of the opinions in InnoPharma’s expert declarations are conclusory
and/or wholly unsupported by any evidence (e.g., in many instances, full pages of
opinions do not contain a single citation to literature or merely cite to other expert
declarations (similarly unsupported)). I have tried to note in my declaration (1) the
repetition by InnoPharma of evidence previously considered in the Mylan IPR and
also (2) the lack of support throughout InnoPharma’s declarations, but both are so
pervasive throughout the declarations that I feel it is necessary to highlight upfront.

17.  As part of this opinion, I considered the level of ordinary skill in the
art around January 2000, which represents the filing date of GB 0000313, to which
the “139 Patent claims priority.

V) DOCUMENTS CONSIDERED

18.  The materials that I have considered, in addition to the exhibits to the
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Petition, are those cited herein (which are also listed in Exhibit B). My opinions as
stated in this Declaration are based on the understanding of a POSA 1n the art as
defined below.

VI) THE 139 PATENT CLAIMS

19.  Ihave been informed that the priority date of the 139 Patent was
January 10, 2000.

20.  Independent claims 1 and 11 of the *139 Patent are provided below.

I[11]. A method for treating a hormonal dependent
benign or malignant disease of the breast or reproductive tract
comprising administering intramuscularly to a human in need
of such treatment a formulation comprising [consisting
essentially of]:

about 50 mgml1™ of fulvestrant;

a mixture of from 17-23% w/v of ethanol and benzyl
alcohol;

12-18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a blood plasma fulvestrant
concentration of at least 2.5 ngml™ for at least two weeks.

21.  Dependent claims 3, 10, 13 and 20 limit claims 1 and 11 to a method:
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wherein formulation comprises [consists essentially of]: about 10% w/v of ethanol;
about 10% w/v of benzyl alcohol; and about 15% w/v of benzyl benzoate (claims 3
and 13); and wherein the hormonal dependent benign or malignant disease of the
breast or reproductive tract is breast cancer and the blood plasma fulvestrant
concentration is attained for at least 4 weeks (claims 10 and 20).

VII) PERSON OF ORDINARY SKILL IN THE ART

22. T have been asked to provide my opinion on the novelty and
obviousness of the asserted claims, from the perspective of a person of ordinary
skill in the relevant art. The skilled person with respect to the 139 Patent is a
person having a bachelor’s or advanced degree in a discipline such as pharmacy,
pharmaceutical sciences, endocrinology, medicine or related disciplines, and
having at least two years of practical experience in drug development and/or drug
delivery, or the clinical treatment of hormone dependent diseases of the breast and
reproductive tract. Because the drug discovery and development process is
complicated and multidisciplinary, it would require a team of individuals
including, at least, medical doctors, pharmacokineticists, and formulators.

23.  As considered from the perspective of the medical doctor member of
that team, the invention of the 139 Patent is novel, and not obvious, for the

following reasons.
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VIII) LEGAL PRINCIPLES

24. I am not a lawyer, and | have relied on the explanations of counsel for
an understanding of certain principles of U.S. patent law that govern the
determination of patentability. The discussion set forth below regarding the law of
obviousness is intended to be illustrative of the legal principles I considered while
preparing my declaration, and not an exhaustive list.

25. I am informed by counsel that InnoPharma must show unpatentability
by a preponderance of the evidence, and preponderance of the evidence means
“more probable than not.” I understand that to institute an inter partes review
InnoPharma must show that there is a reasonable likelihood that it would prevail in
an inter partes review.

26. I am informed by counsel that for a patent claim to be invalid as
anticipated by a prior art reference, that reference must disclose every limitation of
the claim. Thus, if the inventions of a patent claim were already disclosed, in their
entirety, by a prior art reference, that claim is anticipated and not novel.

27. I am informed by counsel that for an invention to be obvious, the
patent statute requires that the differences between the invention and the prior art
be such that the “subject matter as a whole would have been obvious at the time
the invention was made to a person of ordinary skill in the art to which such

subject matter pertains.”
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28. T understand that the obviousness evaluation must be from the
perspective of the time the invention was made. The obviousness inquiry must
guard against slipping into use of hindsight.

29. Tunderstand that even in circumstances where each component of an
invention can be found in the prior art, there must have been an apparent reason to
combine the known elements in the fashion claimed by the patent at issue. For an
invention to be found obvious, to protect against the distortion caused by hindsight
bias, there must be a reason that would have prompted a person of ordinary skill in
the relevant field to combine the elements in the way the claimed new invention
does.

30. For the method of treatment to be obvious, it must have been among a
finite number of identified, predictable solutions to the problems at hand.

31. For the reasons explained below, in my opinion, InnoPharma has not
shown that there 1s a reasonable likelihood that it would prevail in an inter partes
review of claims 1, 3, 10-11, 13 and 20 of the *139 patent.

IX) CLAIM CONSTRUCTION

32.  All of the claims of the 139 Patent are expressly directed to methods
of treatment. The methods of treatment include choice of an active ingredient, a
method of administration (i.e., a combination of excipients and active injected

intramuscularly), and the amount of the active to be delivered to the blood in a
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sustained release fashion to treat hormonal dependent disease of the breast and
reproductive tract.

33. A medical doctor would understand that the blood plasma level
limitations of the 139 Patent claims are indeed limitations of the claims and
should be given their plain and ordinary meaning. These limitations are in claims
1,3, 10-11, 13 and 20: “wherein the method achieves a blood plasma fulvestrant
concentration of at least 2.5 ngml™ for at least two weeks”; and “wherein the blood
plasma fulvestrant concentration is attained for at least four weeks.” A clinician
would understand these limitations to mean that the specified blood plasma
fulvestrant concentration of at least 2.5 ngml™ is achieved and maintained for the
specified amount of time. This is consistent with the Board’s finding in Mylan
Pharmaceuticals Inc. v. AstraZeneca AB, Case IPR2016-01325, Paper No. 11
(P.T.A.B. Dec. 14,2016) (Ex. 1011) which InnoPharma does not dispute. Ex.
1011 (PTAB Decision) at 18 (“[W]e interpret ‘achieves’ in the wherein clauses as
meaning that the concentration of fulvestrant in a patient’s blood plasma is at or
above the specified minimum concentration for the specified time period.”);
Petition at 18. Further, these limitations give meaning to and provide defining
characteristics of the method of treatment. Indeed, as the Board previously held,
“rather than merely stating the result of intramuscularly administering the recited

formulation, [] the wherein clause dictates both the administration duration and
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dose of the formulation, 1.e., an amount sufficient to provide a therapeutically
significant blood plasma fulvestrant concentration of at least 2.5 ngml1™” for the
specified amount of time. Ex. 1011 at 17. InnoPharma does not dispute this
finding. Petition at 18-19.

X) STATE OF THE RELEVANT ART
A)  Problem To Be Solved

34.  Breast cancer was a problem at the time of the invention.
Approximately 184,200 people in the United States were expected to be diagnosed
with breast cancer in 2000, with over 41,000 deaths expected from the disease. Ex.
2008 (Greenlee) at 6-7. At the time of the invention, a variety of treatments
existed for patients with breast cancer, one of which was endocrine therapies. Such
therapies seek to alter hormone levels in a patient and/or the hormone receptor
levels in the tumor to influence the progression of hormonal dependent breast
cancer. Breast cancer is divided into hormone dependent and hormone
independent subtypes. Approximately 46-77 percent of cases of breast cancer were
considered hormone dependent. Ex. 2009 (Robertson 1996) at 1. The remaining
one-third of breast cancer cases are hormone independent. This classification of
breast cancer as hormone independent and hormone dependent 1s important
because it guides the clinicians as to which type of treatment may be appropriate

for a particular patient.
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35. Ofthe endocrine therapies available prior to the invention of the *139
Patent, tamoxifen (“Nolvadex®”’) was “the most important hormonal antitumor
agent for breast cancer.” Ex. 2010 (Fornier) at 4; Ex. 2011 (Jordan Supp. 1995) at
I (“Tamoxifen [] 1s the endocrine therapy of choice for selected patients with all
stages of breast cancer.”). Indeed, tamoxifen was “the most widely used first-line
hormonal agent in patients with metastatic breast cancer.” Ex. 2012 (Hortobagyi
Cancer Investigation 1998) at 5. “Tamoxifen is a synthetic antiestrogen that blocks
estrogen binding to the estrogen receptor (ER).” Ex. 2010 (Fornier) at 4.

36. Tamoxifen was known to be a partial agonist/antagonist. It blocked
estrogen from fueling breast cancer tumors in breast tissue. But in other tissues
like bone and the heart it acted like estrogen, providing beneficial protection. Ex.
1039 (Osborne 1995) at 5. Other references similarly described the importance
and benefits of tamoxifen’s partial agonist/antagonist properties. Ex. 2022
(Minton) at 1; Ex. 2023 (Grese 1998) at 1-2. Tamoxifen was available as a once a
day oral pill.

37.  The success of tamoxifen led to attempts to improve the less desirable
aspects of the drug. A significant clinical problem was that tamoxifen treatment
eventually resulted in tumor resistance. Ex. 2010 (Fornier) at 4 (“Unfortunately,
breast cancer in most patients will eventually become resistant to tamoxifen.”). In

other words, “most tumours that respond [to tamoxifen] eventually develop
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acquired resistance and start to regrow.” Ex. 2013 (Johnston 1997) at 1.

38.  Thus, prior to 2000, there was a need for (1) improved treatments for
hormone dependent breast cancer, and (2) improved treatment options for patients
following tamoxifen failure. Ex. 2014 (Pritchard 1997); Ex. 2015 (Buzdar Clin.
Oncol. 1998); Ex. 1050 (Buzdar Clin. Cancer Res. 1998); Ex. 2013 (Johnston
1997); Ex. 2017 (Jordan 1995); Ex. 2018 (Morrow); Ex. 2019 (Wiebe); Ex. 2020
(Jordan Supp. 1992); Ex. 2021 (Jordan 1992). Metastatic breast cancer is an
incurable condition so an endocrine therapy that could extend a woman’s life
and/or give her a better quality of life was desired.

39.  Animproved treatment would have to be either more effective or at
least as effective but safer than tamoxifen. In addition, it should be as convenient,
1.e., aonce a day pill. Dr. Harris disagrees, instead arguing (without any literature
support) that “IM injections are [] favored because they ensure compliance™ and
“patients will tolerate pain for lifesaving drugs like cancer treatments.” Ex. 1015
at 99 77, 157-158. This is contrary to the literature at the time which, indeed,
indicates that physicians thought that patients would not accept any treatment but a
once a day pill. Ex. 2020 (Jordan Supp. 1992) at 4 (“An orally active agent should
be an essential component of any strategy to introduce a new antiestrogen. Oral
tamoxifen is so well tolerated that patients would be reluctant to consider

injections or sustained-release implants as an alternative.”). Dr. Harris describes

AstraZeneca Exhibit 2002 p. 19



this in emotive language “[w]hen given the choice is between an IM injection that
may cause pain but can cure cancer where other treatments have failed, patients
will accept this tradeoff.” Ex. 1015 at § 158. Advanced breast cancer in 2000 and
even up to the present day is an incurable condition and so this “choice™ that Dr.
Harris describes 1s not a realistic clinical choice which either the patient or doctor
have been or are currently faced with and, as noted above, it was reported at the
time that oral medication was “well tolerated” and an “essential component of any
strategy to introduce a new antiestrogen.” Ex. 2020 at 4.

40.  Within the endocrine therapies category, the prior art taught several
different approaches, such as “improved” tamoxifens (other selective estrogen
receptor modulators (SERMs)), aromatase inhibitors (Als), and oral pure
antiestrogens. Other approaches being used were antiprogestins and high dose
estrogens, the latter which included approved and marketed products at the time.

41. In my view, InnoPharma’s experts, Drs. Harris and El-Ashry provide
an incomplete analysis of endocrine therapy (Ex. 1015 at 9 69-103; Ex. 1014 at
24-31), for at least the following reasons:

e They ignore whole classes of promising endocrine therapies, €.g.,
antiprogestins, progestins and high dose estrogens.
e They fail to describe the important advantages of the SERMs currently

used at the time (e.g., cardiovascular effects).
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e They focus solely on an uncommon negative eftect of tamoxifen
(uterine cancer). This is somewhat surprising since O’Regan whom
InnoPharma has referenced stated “[1]ndeed, the International Agency
for Research on Cancer (IARC), an agency of the World Health
Organization, recently stated that no patient should stop taking
tamoxifen because of concerns about the risk of endometrial cancer
and that the benefits of tamoxifen use far outweigh any risks.” Ex.
1009 at 1. In other words, while endometrial cancer was an
acknowledged risk of tamoxifen treatment it was not deemed sufficient
risk to stop any patient from taking tamoxifen.

e They fail to discuss the extensive research that was ongoing to assess
new “designer” SERMSs, which were being developed to optimize the
beneficial agonistic properties of SERMs while minimizing potential
harmful agonistic properties.

e They fail to recognize that, even beyond the designer SERMs, the
aromatase inhibitors had become the new and preferred focus for
pharmaceutical companies and clinical researchers seeking new and
more effective endocrine agents, including the second and third
generation aromatase inhibitors that were being developed for various

clinical indications in breast cancer.
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e In terms of pure antiestrogens, they do not acknowledge the other pure
antiestrogens being developed immediately prior to 2000, of which
one 1n particular, EM-800, was more potent, orally active, had phase II
clinical data, and had started phase III clinical trials.

42.  For the reasons described above and below, a skilled artisan would not
have begun with fulvestrant as the active ingredient, nor would a skilled artisan
have expected such an approach to succeed.

B)  The Prior Art Taught and Provided a Promising Scientific

Rationale and Experimental Candidates for Many Different
Systemic Therapy Approaches to Treating Breast Cancer

1) Selective Estrogen Receptor Modulators (SERMs)

43.  Given the success of tamoxifen and the benefits of its mixed
agonist/antagonist activity, one of the promising areas was the search for a new
tamoxifen with a better balance of activities. As of the date of the invention,
several SERMs had already received FDA approval, opportunities existed to
improve the most widely used SERM, tamoxifen, and many promising SERMs
were in development.

44.  Contrary to Dr. Harris’s assertion that some of tamoxifen’s agonist
activity that was not beneficial (the rare instances of endometrial cancer) pointed to
pure estrogen antagonists, Ex. 1015 at § 87, in reality, at the time of the invention,

many scientists and pharmaceutical companies were attempting to develop better
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SERMs by seeking a superior balance between antiestrogen activity and estrogen
agonist activity, instead of entirely eliminating agonist activity. The prior art
explained exactly that: “[t]he finding of endometrial cancer resulting from
tamoxifen treatment has led researchers to investigate new agents that retain
favorable estrogenic properties in specific tissues and display antiestrogen activity
on the endometrium. Such research has generated the concept of selective estrogen
receptor modulators (SERMs) that mediate either estrogen agonist or estrogen
antagonist effects in different tissues.” Ex. 2022 (Minton) at 1.

45.  In fact, the focus on improving the agonist-antagonist balance of
tamoxifen led to an “explosion of research to understand the molecular basis for
this specificity and a race to develop these ‘designer estrogens’ or Selective
Estrogen Receptor Modulators (SERMs) as pharmaceutical products.” Ex. 2023
(Grese 1998) at 2.

46.  As of the date of the invention, other SERMs that had received FDA
approval included toremifene, which was found to be as efficacious as tamoxifen in
the first-line setting (Ex. 2022 (Minton) at 2), and raloxifene for osteoporosis (Ex.
2024 (Hortobagyi New Eng. J. Med. 1998) at 9). Many promising SERMs were
also known to be in clinical development at the time including idoxifene (in a phase
I clinical trial “was well tolerated with only mild toxicities, and the patients had a

partial response rate and stable response rate of 14% and 29%, respectively,
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ranging from 1.4 to 14 months™), droloxifene (multiple phase II trials had been
reported, with the largest showing “a 30% response in the 20-mg arm compared to
a 47% response in the 40-mg arm and a 44% response in the 100-mg arm™ with
side effects “similar to that of tamoxifen™), TAT-59 (in a phase I clinical trial “[t]he
total response rate was 30% in the TAT-59 arm compared to 26.5% in the
tamoxifen arm™), arzoxifene (reported to be “a SERM with improved in vivo
potency as an oral estrogen antagonist, which maintains tissue-specific estrogen
agonist effects on serum cholesterol and bone mineral density at doses as low as
0.01 mg/kg™), CP-336,156 (identified as “a potent tissue selective estrogen
agonist”), and LY326315 (known to possess “a fully differentiated
agonist/antagonist profile on reproductive vs. non-reproductive tissue™). Ex. 2022
(Minton) at 2; Ex. 2023 (Grese 1998) at 11-12. Dr. Harris neither mentions nor
references any of the other SERMs which had been approved or the newer SERMs
in development by 2000.

2)  Aromatase Inhibitors (Als)

47.  The most promising endocrine therapies at the time of the invention
were aromatase inhibitors. Indeed, this class was the primary focus of many
researchers at the time aiming to solve the problem of tamoxifen resistance. Unlike
fulvestrant, tamoxifen, and the newer SERMs, aromatase inhibitors had a very

different and known mechanism of action. Rather than targeting the estrogen
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receptor (like all the SERMSs and fulvestrant), the aromatase inhibitors targeted the
aromatase enzyme' and inhibited the formation of estrogen, the ligand for the
estrogen receptor. This meant that aromatase inhibitors were less likely than other
SERMs and fulvestrant to be “cross-resistant” to tamoxifen. “Cross-resistance”
means that a drug’s efficacy 1s significantly reduced when it is administered to a
patient following progression on a different drug with a similar mechanism of
action. In particular, an advantage of aromatase inhibitors noted at the time was that
they are “effective therapy in patients with breast cancer even after they relapse
from responses to antiestrogen or progestin (medroxyprogesterone acetate or
megestrol acetate) therapy.” Ex. 2025 (Masamura 1994) at 2 (emphasis added).
Dr. Harris apparently disagrees that Als were believed to be less likely than other
SERMs and fulvestrant to be “cross-resistant” to tamoxifen but cites nothing to
rebut it. Ex. 1015 at q 81.

48. At the time of the invention, anastrozole (Arimidex®) and letrozole
(Femara®) had received FDA approval in the second-line endocrine therapy

setting. Ex. 2022 (Minton) at 3; Ex. 2139 (Dombernowsky); Ex. 2140 (Buzdar

! Aromatase is the enzyme that catalyzes the rate-limiting step in the

formation of estrogen. Ex. 2026 (Kelloff 1998) at 1. Clinical studies had shown
that “aromatase inhibitors cause tumor regression in postmenopausal breast cancer

patients.” Ex. 2026 (Kelloff 1998) at 2.
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2001); Ex. 2119 (Buzdar 1996); Ex. 2138 (Jonat 1996). In late 1999, exemestane
received similar FDA approval as Aromasin®.

49.  Alsthat had been in development prior to the invention included
vorozole (“[p]otent aromatase inhibition, few side effects, and possibility of
influencing estradiol levels in premenopausal women are of interest for
chemoprevention™), formestane (“approved in Europe for the treatment of
metastatic breast cancer in women who have failed tamoxifen therapy . . . has been
shown to have high response rates™), fadrozole (CGS 16949A) (“studies
demonstrated that fadrozole is 500-fold more potent than aminoglutethimide™),
ORG 33201 (“[a]lthough less potent than fadrozole in the model systems examined,
it was more selective and did not demonstrate any additional unwanted hormonal
activity”), and CGP 47645 (“a fluorinated derivative of letrozole, which is
equipotent with letrozole toward aromatase in vitro but is 10 times more active in
vivo”). Ex. 2022 (Minton) at 4; Ex. 2025 (Masamura 1994) at 4; Ex. 2026 (Kelloff
1998)at 5, 9.

50. At the time of the invention, the skilled artisan would have focused on
Als, as demonstrated by the prior Als that received FDA approval, the possibility of
improving on existing endocrine therapies with newer Als, and the reports of
promising Als in development. Further, the known mechanism of action of Als

was important for researchers because researchers are always looking for the most
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promising path; proven mechanisms are much less risky than unproven
mechanisms.

3)  Pure Antiestrogens

51. Without even mentioning the class to which it belongs, Dr. Harris
vaguely asserts that “fulvestrant was well understood™ and “much was known
about fulvestrant at the time of the alleged invention.” Ex. 1015 at § 86. No pure
antiestrogen had been approved at the time of the invention. At the time of the
invention, few pure antiestrogens were in development and, as noted below,
fulvestrant was not the most promising candidate.

52.  Researchers hoping to find a treatment for tamoxifen-resistant patients
would have been hesitant of approaches that focused on the estrogen receptor, as
tamoxifen also operated on the estrogen receptor and usually resulted in tumor
resistance. Ex. 1039 (Osborne 1995) at 1 (“Most tumors eventually became resistant
to [fulvestrant] and grew independently of estrogen.”). Researchers also
highlighted a potential risk of pure antiestrogens—cross-resistance with
tamoxifen—"[o]n the basis of our data, we would predict that most patients with
ICI 182,780-resistant tumors, would not respond well to subsequent treatment with
tamoxifen.” Id. at 5. In this circumstance, the value of using sequential endocrine
agents would be negated. On the other hand, aromatase inhibitors exhibited

alternative mechanisms of action that were believed to offer potential solutions to
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tamoxifen resistance.

53. Moreover, in terms of side effects, it was feared that pure antiestrogens
would have deleterious effects on the bone and heart as opposed to the beneficial
effects on bone and the heart provided by tamoxifen and other SERMs. Ex. 2027
(Dukes 1994) at 5 (“[A] possible undesirable consequence of pure antioestrogen
therapy 1s an adverse effect on bone mineral metabolism leading to induction or
exacerbation of osteoporosis.”); Ex. 1039 (Osborne 1995) at 5 (“The estrogenic
properties of tamoxifen in bone and on blood lipids may help to reduce bone loss
and prevent cardiovascular disease . . . . The effect of [fulvestrant] on these
parameters is not yet known, but it might be deleterious given its lack of estrogenic
qualities.”); Ex. 2023 (Grese 1998) at 4 (“For example, ICI 164,384 and ICI
182,780, exhibited no capacity for lowering serum cholesterol or sparing bone loss
in the OVX rat model.”).

54.  Dr. Harris alleges that “[1]n the early 1990s, it was known that the
properties of fulvestrant make it ‘a prime candidate with which to evaluate the
potential therapeutic benefits of complete oestrogen withdrawal in endocrine-
responsive human breast cancer.”” Ex. 1015 at § 89. The sentence Dr. Harris
quotes actually highlights the lack of precedent (and with it the attached risks) for
successfully developing a pure antiestrogen—its unproven mechanism of action

and the potential disadvantages on bone and lipids would have discouraged a
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skilled artisan from taking a pure antiestrogen approach. Furthermore, the fact that
all SERMs up to this point had shown cross-resistance to tamoxifen meant that
there was also no proven success in targeting the ER with two antiestrogens
sequentially. These facts are reflected in the relatively few pure antiestrogens
known in the art at the time of the invention.

55. But, even if a skilled artisan were interested in pure antiestrogens, such
a person would have focused on the most potent pure antiestrogens and those that
could be administered orally. A number of them existed, including EM-652, EM-
800, RU 58668, and ZM 189,154. Ex. 2022 (Minton) at 3; Ex. 2032 (Labrie 2004);
Ex. 2034 (Labrie 1999); Ex. 2033 (Van de Velde); Ex. 2027 (Dukes 1994). For
example, “EM-652 1s the active metabolite of the prodrug EM-800 and is available
in oral form.” Ex. 2022 (Minton) at 3. EM-652 was reported to be “20 times more
potent” than fulvestrant. Ex. 2022 (Minton) at 3. “EM-652 has the highest known
affinity to the ER when studied in competition receptor assays in animal models.”
Ex. 2022 (Minton) at 3. In terms of reviewing the whole class of pure
antiestrogens, Dr. Harris states that “although there were other pure antiestrogens
in development at the time, 1t was known that fulvestrant, also designated ICI
182780, had greater potency and bioavailability.” Ex. 1015 at § 130. As can be
noted from the literature referenced above, this is simply incorrect. Among the

pure antiestrogens listed above EM-652 had greater potency for the ER and was
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orally available. Based on oral bioavailability and superior potency, a skilled
artisan would have preferred the EM series of compounds over fulvestrant.

56. Additionally, a “small [] phase II trial investigating EM-800 in the
metastatic breast cancer setting in women who had progressed on tamoxifen
showed encouraging results and thus implie[d] a lack of cross-resistance with
tamoxifen.” Ex. 2022 (Minton) at 4. These encouraging results which were
published in 1999 before the invention of the *139 Patent revealed EM-800 as a
promising new agent, with 19 out of the 43 patients (44%) studied reporting
positive responses to treatment. Ex. 2034 (Labrie 1999) at 26-28. Prior to 2000,
this led to EM-800 being “studied in a large [phase III] trial comparing its efficacy
to anastrozole in the second-line treatment setting of metastatic breast cancer™ to
demonstrate that EM-800 should become a standard of care. Ex. 2022 (Minton) at
4; see also Ex. 2034 (Labrie 1999) at 2. On the other hand, as discussed in more
detail below, Howell 1996 reports a less potent estrogen receptor antagonist being
delivered in a parenteral formulation. Dr. Harris’s argument that “fulvestrant
dominated the studies, including pre-clinical and clinical trials, at the time™ and was
known to have “greater potency and bioavailability” than other pure antiestrogens is
thus belied by the literature which he fails to even reference never mind discuss.
Ex. 1015 at 99 88, 130 (citing Exs. 1049 (Anderson), 1061 (Thomas)). Indeed,

while Thomas and Anderson discuss ICI 182,780°s greater potency over ICI
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164,384, another pure antiestrogen in development by AstraZeneca at the time,
neither discusses ICI 182,780’s activity compared to the more promising EM-800.
Ex. 2022 (Minton) at 3 (“EM-652 1s 20 times more potent than [fulvestrant and]
has the highest known affinity to the ER when studied in competition receptor
assays in animal models.”™).

57.  Even if a skilled artisan wanted to develop a pure antiestrogen at the
time of the invention of the 139 Patent, such a person would have preferred
compounds with oral bioavailability and/or improved potency compared to
fulvestrant.

4)  Other Endocrine Therapies

58.  Progestins, anti-progestins, androgens and luteinizing hormone-
releasing hormone agonists (LHRH agonists) were all additional approaches that
had been attempted in clinical trials prior to the invention of the *139 Patent, which
worked to impact the hormonal-dependent pathway. Each of those classes had
individual agents described in the literature as having promise and each had the
benefit of having a different mechanism of action than tamoxifen. An example of
a progestin that had been developed includes megestrol acetate. Ex. 2035
(Hortobagyi 1998) at 2. Examples of anti-progestins in development at the time
include onapristone, ORG 31710, and ORG 31806. Ex. 2036 (Robertson 1999);

Ex. 1050 (Buzdar Clin. Cancer Res. 1998) at 7-8. Fluoxymesterone, a synthetic
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androgen, had been “used in patients with persistently hormone-responsive tumors
as fourth-line therapy.” Ex. 2035 (Hortobagyi 1998) at 3. Luteinizing hormone-
releasing hormone analogs such as goserelin had “proven to be of major efficacy in
chemical gonadal ablation in both women and men.” Ex. 2035 (Hortobagy1 1998)
at 2; Ex. 2037 (Hortobagyi 1997) at 1.

59. Asdescribed above, the skilled artisan at the time of the invention
would have had numerous approaches to systemic endocrine therapies for breast
cancer treatment, each with promising compounds.

C)  Fulvestrant Was Less Promising Than The Other Available
Endocrine Agents in 2000

60. In my opinion, at the time of the invention, the skilled artisan would
not have been motivated to select fulvestrant to develop a treatment of hormonal
dependent benign and malignant diseases of the breast and reproductive tract,
including breast cancer, and would not have had a reasonable expectation of success
in doing so.

61. In my view, fulvestrant was less promising as a potential treatment
than other available endocrine agents. Dr. Harris argues that “[m]Juch had been
written throughout the 1990s regarding fulvestrant’s promise as a treatment for
hormone dependent breast cancer that lacked many of the drawbacks to tamoxifen
and other SERMSs,” “by the year 2000, it was known that fulvestrant was effective

in treating breast cancer, was low risk, had shown good activity in early-stage
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research, did not promote uterine cancer|[], had no adverse impact on bones, and
showed improvements in overcoming cross-resistance,” “by the year 2000, not
only were the [] efficacy, cross-resistance, tolerance and side-effect profiles
established [for fulvestrant], so too were the pharmacokinetics, formula, and route
of administration in humans™ and “while other potential treatment options existed
at the time, fulvestrant looked to be among the most promising.” Ex. 1015 at 9
86, 89-90, 129. In my view, this misrepresents the state of the art in January 2000
in terms of (1) agents and other endocrine classes as development options, (2)
other pure antiestrogens, and (3) the information which was known and established
about fulvestrant. I will discuss each of these areas below.

62. Of the more than 15 endocrine agents available in 2000, fulvestrant
was not the most promising. First, fulvestrant was from a new class that had many
risks. While it was known to target the estrogen receptor, it had an unproven (and
not fully understood) mechanism of action than the other endocrine agents such as
the aromatase inhibitors (i.e., the most promising class at that time) and the
designer SERMSs, and activities within these other classes were already more
advanced 1n their development at the time. Scientists did not expect that fulvestrant
would be more effective than Als or SERMs, even after the publication of Howell
1995. “It remains to be seen whether it will be more effective than other non-

steroidal anti-oestrogens with less agonist activity than tamoxifen or toremifene,
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such as idoxifene. Our data suggest that it may not be substantially more effective
in terms of response rate than aromatase inhibitors, with which it is conceptually
similar in its pure deprivation of the oestrogenic signal.” Ex. 2038 (Dowsett 1995)
atl.

63. Second, even within its class, fulvestrant was not the most attractive of
the pure antiestrogens. For example, EM-800 was already in phase III trials,
thought to be more potent than ICI 182,780, and had shown good activity in phase
II trials. Additionally, the oral pure antiestrogen compounds, such as EM-800 or
ZM 189,154, were more attractive options for both patients and physicians due to
the issues that are associated with parenteral drug administration.

64. Third, it was important that a new endocrine therapy was not
associated with cross-resistance to subsequent endocrine therapies—indeed not
being cross-resistant was one of the desired features for a new endocrine therapy.
Osborne had raised this concern about cross-resistance with tamoxifen—“[o]n the
basis of our data, we would predict that most patients with ICI 182,780-resistant
tumors, would not respond well to subsequent treatment with tamoxifen.” Ex. 1039
at 5. This was a concern that was further highlighted even after the small non-
randomised study (n=19) by Howell 1996. In the small sub-group of responders
from the Howell 1996 study, all failed to show an objective response to subsequent

third-line therapy with megestrol acetate and led to the stated concern at the time.
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Ex. 1043 (Robertson 1997) at 3 (“[T]his early finding raises the hypothesis as to
whether acquired resistance to [fulvestrant] may be equivalent to developing an
endocrine resistant phenotype.”).

65.  Dr. Harris’s declaration includes a section in which he makes claims
regarding the clinical efficacy and safety of fulvestrant, which have no basis, are
over-interpretations of available data, or statements about the potential and promise
of the compound. Ex. 1015 at 4 86-103, 128 (“[M]any reports lauded fulvestrant
as offering additional benefits over tamoxifen and other conventional anti-estrogens
in the treatment of human breast cancer.”). Relying on this, I understand that
InnoPharma is arguing that it was “already known from the teachings in Howell
that fulvestrant is an effective treatment for hormone-dependent cancer.” Petition
at 25.

66. However, every reference that Dr. Harris cites uses language like
“potential,” “maybe,” or “might” indicating at most a hope not an expectation and
certainly not “knowledge.” Ex. 1031 (Wakeling 1991) at 7 (“The data available to
date for ICI 182,780 presented here [] indicate that pure antiestrogens may find a
valuable place in the treatment of breast cancer.” (emphasis added)); Ex. 1036
(Dukes 1992) at 1 (fulvestrant “may offer advantages in breast cancer treatment
compared with partial agonists like tamoxifen” (emphasis added)); Ex. 1057 (Dukes

1993) at 1 (“ICI 182,780 is a potent specific pure antioestrogen which may prove
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superior to conventional partial agonist antioestrogens in the treatment of breast
cancer.” (emphasis added)); Ex. 1058 (Wakeling 1993) at 8 (“If the greater efficacy
of pure versus partial agonist antiestrogens against human breast cancer cell growth
described above translates to the clinical setting, one might anticipate significant
benefits in the rate and extent of tumor remission following pure antiestrogen
therapy compared with other ‘antiestrogenic’ therapies.” (emphasis added)); Ex.
1061 (Thomas) at 1 (“ICI 182,780 may be a useful compound in the treatment of
oestrogen-dependent gynaecological disease” (emphasis added)); Ex. 1038
(DeFriend) at 1 (“These properties identify ICI 182780 as a candidate agent with
which to evaluate whether a pure estrogen antagonist offers any additional benefit
in the treatment of human breast cancer over conventional nonsteroidal
antiestrogens[.]”(emphasis added)); Ex. 1056 (Howell 1995) at 2 (fulvestrant “may
improve the rate and duration of response when used as a first-line treatment for
advanced breast cancer” (emphasis added)); Ex. 1039 (Osborne 1995) at 1 (“[PJure
steroidal antiestrogens may be effective in some tamoxifen-resistant patients.”
(emphasis added)); Ex. 1032 (Nicholson 1995) at 12 (“In clinical breast cancer it 1s
too early to judge the final value of these compounds.” (emphasis added)); Ex.
1007 (Howell 1996) at 7 (““[1]t is possible, therefore, that this new agent may
improve the rate and duration of response in patients with advanced breast cancer.”

(emphasis added)); Ex. 1051 (Howell Eur. J. Cancer 1996) at 6 (“ICI 182,780 may
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be an important new approach to antioestrogen therapy.” (emphasis added)); Ex.
1049 (Anderson) at 3 (“[1]t appears that at least some of the changes described after
ICI 182780 treatment in vitro also occur in human primary breast tumours in vivo.”
(emphasis added)); Ex. 1009 (O’Regan 1998) at 1 (“ICI 182,780 may prove useful
as an adjuvant agent in early stage endometrial cancer.” (emphasis added)). This
does not demonstrate that fulvestrant’s human clinical efficacy in breast cancer
patients was “well known.”

67. Dr. Harris further argues that “AstraZeneca ignores the many
numerous other details about fulvestrant that a person of skill in the art would have
considered positive” from Howell such as its teachings that fulvestrant “[h]ad no

299

‘apparent negative effects on the liver, brain or genital tract’” and “[p]roduced
‘[n]o serious drug-related adverse events.”” Ex. 1015 at § 138. By the time of the
invention, there had only been 19 highly selected patients ever treated in one small,
non-randomized, phase Il clinical study (Howell 1995/1996), which itself
recognized the need for further clinical trials to assess the efficacy of fulvestrant.
Howell himself concludes “further studies are required to confirm the response
rate.” Ex. 1007 at 7. The need for further studies to further assess the adverse
events profile was also highlighted. Ex. 1007 at 6 (“The lack of apparent adverse

effects of ICI 182780 seen in the present study would, if confirmed in future

larger trials, give the specific anti-oestrogen potential advantages over currently
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available second-line endocrine agents.” (emphases added)).” And with regard to
the specific adverse event of uterine cancer, again, Dr. Harris’s statement that “by
the year 2000, 1t was known that fulvestrant . . . did not promote uterine cancer”
(Ex. 1015 at 9 89), 1s not really accurate. One cannot make a reasonable
assessment of the risk of developing endometrial cancer from fulvestrant based on
19 patients treated for a median of 18 months.

68.  Turning to efficacy, Dr. Harris states that Howell “confirmed the
efficacy of fulvestrant in women for the treatment of breast cancer.” Ex. 1015 at
125. Howell 1996 reported that 13 of 19 patients responded (69%): 7 “partial
responders,” whose tumors decreased in size; and 6 “no change™ patients, whose
tumors neither shrank nor grew but remained stable, which was considered by
some researchers to be a clinically beneficial outcome. Howell also noted that up
to one-third of responses could have been due tamoxifen withdrawal, i.¢.,
shrinkage of the cancer due to coming off tamoxifen and taking away the estrogen
stimulation that is associated with tamoxifen. Ex. 1007 at 7 (“[W]e and others

have demonstrated so-called withdrawal responses in breast cancer patients after

> Dr. Harris ignores this statement in Howell when he states that “Howell

reported no adverse side-effects with this dose.” Ex. 1015 at § 140; see also Ex.
1007 at 4 (“No serious drug-related adverse events occurred in any of the 19

patients treated with ICI 182780.” (emphasis added)).
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stopping treatment with tamoxifen at the time of tumour progression, further
suggesting tumour stimulation by tamoxifen as a possible cause of treatment failure
[Ex. 2016 (Howell 1992)]. [I]n most studies withdrawal responses occur in only
one-third or less of patients[.]”). Accordingly, because all of the patients in Howell
1996 previously progressed while on tamoxifen, the skilled artisan would
understand that up to one-third of the responses (2 of 7 partial responders; and 2 of
6 no change) may be attributed to tamoxifen withdrawal rather than treatment with
fulvestrant. Thus, the actual number of patients whose tumors showed shrinkage
based on treatment with fulvestrant may have been as low as 5 patients. The
authors highlighted the need for “further studies . . . to confirm the response rate™
(Ex. 1007 at 7) as well as other researchers stating at the time that the results
“should be interpreted with care.” Ex. 2038 (Dowsett 1995). Thus, Dr. Harris’s
statement in terms of efficacy that Howell “reported on the only Phase II trial . . .
and confirmed the efficacy of fulvestrant in women for the treatment of breast
cancer” (Ex. 1015 at § 125) is incorrect.

69.  The conclusion at the time was that fulvestrant at best had some
promise, but no more than other agents, yet it also held significant disadvantages
which pointed away from its development in favor of agents from other less risky

classes or better pure antiestrogens like EM-800.
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D)  Fulvestrant Formulations, Schedule And Route Of
Administration, Optimal Dose and Pharmacokinetics Were Not
“Established” In The Prior Art

70.  Dr. Harris attempts to compartmentalize the claimed method of
treatment into its individual parts, stating that “by the year 2000, it was known that
fulvestrant was effective in treating breast cancer” and “formulations were
published, pharmacokinetics were established, and it was known that in humans,
fulvestrant must be administered by IM injection.” Ex. 1015 at 9 89, 103. To pull
each of these factors apart is to fundamentally misunderstand drug delivery. From
a clinician’s perspective, one cannot divorce any one of these factors from the
others. Indeed, clinicians realize that these factors are inextricably intertwined—
changing one can radically affect the others.

71.  The sweeping generalizations of Dr. Harris’s declaration oversimplify
the interactions of formulation, dose, route of administration, and scheduling in
terms of their impact on drug delivery and efficacy. Indeed, it is the importance of
such interactions which requires the method of treatment of drugs (i.e.,
formulation, dose, route of administration, and scheduling) to be clearly stated on a
drug approved by regulatory authorities.

72. Regarding indication, despite claiming that “many researchers™ were
reporting on human research with fulvestrant, Dr. Harris cites to three such studies,

Howell 1996, Thomas, and DeFriend, and notes that “all three of the studies that
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tested fulvestrant in humans administered the drug by IM injection.” Ex. 1015 at
99 90, 153. But the administration route 1s the only commonality across the three
studies. These three studies give no consistent data regarding formulation, dose, or
delivery schedule. Thomas uses a short-acting fulvestrant formulation delivered as
a 12 mg 1.m. injection daily for 7 days (Ex. 1061 (Thomas)); DeFriend uses a
short-acting propylene glycol fulvestrant formulation delivered as a 6 or 18 mg
1.m. injection daily for 7 days (Ex. 1038 (DeFriend)); Howell 1995/1996 uses a
long-acting castor oil-based fulvestrant formulation (with no further information
regarding ingredients) delivered as a 250 mg i.m. injection every four weeks (Exs.
1007 (Howell 1996), 1056 (Howell 1995)). If Dr. Harris is pointing to
commonality, then at most this could suggest daily use was the aim, like tamoxifen
and the existing Als.

73.  Moreover, the Howell study explicitly states that the dose used was
not optimal. It says “there was evidence of drug accumulation after multiple
dosing, such that after 6 months treatment there was an 80% increase in mean end
of month drug levels and a 50% increase in the AUC compared with data from 1
month. These data suggest that lower doses of the drug may be as effective in
maintaining therapeutic serum drug levels, although further clinical studies are
required to confirm this hypothesis.” Ex. 1007 (Howell 1996) at 6.

74.  From a clinician’s perspective, route and schedule of administration
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are critical factors. The various papers cited by Dr. Harris describe subcutaneous
administration, oral administration and intramuscular administration as options
used in research, with dosing schedules from once a day to once a month. The
optimal dosing regimen would be once a day orally like tamoxifen. This regimen
1s supported by the art generally. Ex. 2020 (Jordan Supp. 1992) at 4 (““An orally
active agent should be an essential component of any strategy to introduce a new
antiestrogen. Oral tamoxifen is so well tolerated that patients would be reluctant to
consider injections or sustained-release implants as an alternative.”). Most of the
papers cited by Dr. Harris use subcutaneous administration daily or weekly. Ex.
1031 (Wakeling 1991); Ex. 1040 (Wakeling 1992); Ex. 1058 (Wakeling 1993); Ex.
1039 (Osborne 1995); Ex. 1008 (McLeskey); Ex. 1009 (O’Regan). Only the
Howell and Dukes papers disclose intramuscular monthly dosing.

75. Regarding pharmacokinetics, Dr. Harris states that Howell 1996
“demonstrates that predicted therapeutic levels of [fulvestrant], as judged from
animal experiments and our previous short Phase I study, can be achieved and
maintained for 1 month following a single [intramuscular] injection of the long-
acting formulation used.” Ex. 1015 at § 99. However, first, this statement needs to
be read in context. In the very next paragraph Howell reports that “a direct
pharmacokinetic-pharmacodynamic link [was] not proven with the few patients

studied to date” and that “future larger trials” were needed. Ex. 1007 (Howell
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1996) at 6. Second, what was predicted from animal experiments was not reflected
in humans. For example, Dukes 1992 had stated “[1]nterestingly, in that study the
increasing delay of the onset of uterine growth after the second and third doses
indicated a cumulative biological effect. However, estimates of concentration of
drug in the serum did not indicate that drug accumulation was responsible for this
increased efficacy (F. Sutcliffe, unpublished studies).” Ex. 1036 (Dukes 1992) at
8. In contrast, the drug accumulation seen in the first 19 patients reported by
Howell was not the pharmacokinetics expected from animal experiments.

76.  Therefore, for the reasons described above, Dr. Harris’s sweeping
statement (Ex. 1015 at 9 90) that “[t]he time-line shows that, by the year 2000, not
only were the foregoing efficacy, cross-resistance, tolerance and side-effect
profiles established, so too were the pharmacokinetics, formula, and route of
administration in humans™ is simply not true/correct.

XI) REFERENCES CITED IN THE PETITION

77.  In InnoPharma’s Petition and accompanying clinician declaration,
InnoPharma and Dr. Harris select a very specific set of references as showing the
scope of prior art at the time of the invention. Petition at 19-26; Ex. 1015 at 9
104-118. This selection looks backwards from the present day, ignoring the
perspective that a skilled clinician would have had at the time of invention. As I

discuss above, the universe of options for therapeutic agents available to a clinician
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was broad, with many options available for each important consideration, like
active, administration method and amount (dosing). In my view, the references in
the Petition and declaration are not representative of the full scope or content of the
prior art, nor of the knowledge or skill of a POSA at the time of the invention. 1
address each of the references cited below.

A)  Howell 1996 (Ex. 1007)

78. I am an author of Howell 1996. Howell 1996 does not disclose “about
10% w/v of ethanol; about 10% w/v of benzyl alcohol; and about 15% w/v of
benzyl benzoate: and “a sufficient amount of castor oil vehicle.” Howell 1996
administered a dose of 250 mg but concluded that “lower doses of the drug may be
effective in maintaining therapeutic serum drug levels” so an ordinary researcher
would have been motivated to use lower doses. Ex. 1007 (Howell 1996) at 6.
Howell 1996 does not disclose the composition of the administered formulation of
fulvestrant and the skilled artisan would not be able to use the data in Howell 1996
to obtain the claimed method of treatment.

79. Howell 1996 administered a monthly depot intramuscular injection of
fulvestrant “contained in a castor oil-based vehicle™ to 19 patients. Ex. 1007 at 2.
Importantly, Howell 1996 states that “[t]here was no significant difference in the
median C,x and AUC between responders and non-responders to treatment.” Ex.

1007 at 3. Additionally, “[a]fter 6 months of treatment there was no significant
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difference between C,,.x and AUC for patients who had a partial response (PR)
compared with those with a no change (NC) response.” Ex. 1007 at 3.
Accordingly, Howell 1996 concluded that “a direct pharmacokinetic-
pharmacodynamic link is not proven with the few patients studied to date.” Ex.
1007 at 6. This means that not only were no therapeutic blood levels determined,
but also that no correlation between blood levels and clinical activity was found.

80. Howell 1996 encouraged a skilled artisan to seek lower blood levels of
fulvestrant than achieved in Howell 1996. Howell 1996 said that “lower doses of
the drug may be effective in maintaining therapeutic serum drug levels, although
further clinical studies are required to confirm this hypothesis.” Ex. 1007 at 6; see
also id. at 7 (At the dose used, there was accumulation of the drug over time and
thus lower doses than those administered in this study may be as effective.”).
Indeed, AstraZeneca in its subsequent clinical studies did precisely that including
50 and 125 mg doses. Ex. 2028 (Howell 2002); Ex. 2029 (Osborne 2002); Ex.
2030 (Robertson 2001). These statements in Howell 1996 would suggest to the
skilled artisan that increasing the blood plasma concentration would not result in
greater clinical benefit.

81.  Dr. Harris states that “Howell reports that ‘it was predicted that serum
levels of ICI 182780 1in the range of 2-3 ng/ml were consistent with a therapeutic

effect in patients with advanced breast cancer.”” Ex. 1015 at § 142. Howell
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explains that the original dose for this predicted window was selected based on
monkey and biological marker studies. Ex. 1007 at 6. But, the Howell 1996 study
concluded that based on the clinical data “a direct pharmacokinetic-
pharmacodynamic link is not proven with the few patients studied to date”—that
1s, the Howell study did not establish a therapeutic level. Id. Furthermore, the
Howell paper unexpectedly found drug accumulation. Ex. 1007 at 7 (“At the dose
used [250 mg], there was accumulation of the drug over time and thus lower doses
than those administered in this study may be as effective.”). In view of all the
Howell data, the researchers determined the 250 mg dose may be too high and
suggested further research to decrease the dose and determine therapeutic blood
levels. Id. at 6 (“These data suggest that lower doses of the drug may be effective
in maintaining therapeutic serum drug levels, although further clinical studies are
required to confirm the hypothesis.”). Thus, while Dr. Harris now in 2017 states
that he “disagree[s] that Howell teaches to lower the dose” (Ex. 1015 at 4 139,
141), in the randomized clinical trials following Howell at the time of the invention
(Studies 18, 20, 21: over 1,000 patients) the doses assessed were 250, 125, and 50
mg. Itis clear therefore that the investigators of these large clinical trials at the
time followed Howell’s recommendation. In sum, this suggestion by Howell of
lowering the dose was not “merely a hypothesis™ as suggested by Dr. Harris (Ex.

1015 at 9 141) but was based on the pharmacokinetic and clinical results, as
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described below (9 118-132), was consistent with the knowledge from prior
endocrine therapies and was followed in 3 further clinical studies.

82.  Dr. Harris further argues that “a person of ordinary skill in the art
reading Howell would have been motivated to achieve [the claimed]
therapeutically significant blood plasma fulvestrant concentrations, including
concentrations of at least 2.5 ngml™ for at least 4 weeks.” Ex. 1015 at § 144. From
a clinician’s perspective, there would be no reason for a POSA to attempt to
achieve concentrations at or above 2.5 ngml™ for 4 weeks because Howell 1996
suggested a lower dose. It does not matter that a POSA could do it—there is no
reason why a POSA would want to do it here especially in light of Howell 1996
which suggested the opposite. The fact that the clinical investigators of Studies 18,
20, and 21 (involving over 1,000 patients) looked at doses of 250 mg or lower (i.e.,
250 mg, 125 mg, 50 mg) confirms that a POSA would not have been motivated to
look at higher doses/serum concentrations of fulvestrant.

83.  Dr. Harris also mischaracterizes Howell 1996 by stating that it “was
considered a success.” Ex. 1015 at § 108. Howell 1996 actually concluded that
fulvestrant “warrants further evaluation™ and “further studies are required to
confirm the response rate and also to determine the long-term effects of this agent
on bone, plasma lipids and the endometrium.” Ex. 1007 at 1, 7.

84.  Dr. Harris states/implies that Howell was looking to reach steady state
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with 250 mg IM monthly and then uses this suggestion of steady state to argue that
Howell did not teach to lower the dose and increasing dose was a standard
approach to developing new drugs (Ex. 1015 at 9 141-143). But, the idea as
described by Dr. Harris that “when it is observed that the drug is well-tolerated,
dosing will scale up to achieve a maximum therapeutic effect” (Ex. 1015 at § 182)
1s a principle which has been applied to developing non-endocrine therapy drugs
(e.g., with chemotherapy seeking maximum kill of dividing cells). Again, this
maximum tolerated dose concept was not the approach taken for developing
endocrine therapies in all major classes. As will be described in detail below (99
118-132), the history of endocrine therapy has been to seek the lowest efficacious
dose of an endocrine agent.

85.  The evidence that Howell was looking to reach a predicted therapeutic
window as opposed to pursuing steady state at 250 mg as a goal is shown clearly
within the Howell 1996 manuscript. Ex. 1007 at 6 (“From studies on inhibition of
endometrial proliferation in the monkey and inhibition of tumour proliferation in a
previous phase I study, it was predicted that serum levels of ICI 182780 in the
range of 2-3 ngml™ were consistent with a therapeutic effect in patients with
advanced breast cancer.”). Having noted the originally predicted 2-3 ngml™
window, Howell concluded from the data that “a direct pharmacokinetic-

pharmacodynamic link [was] not proven with the few patients studied to date”™—
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1.e., a therapeutic level was not established. Ex. 1007 at 6. Howell went on to
suggest a lower dose and lower blood levels, stating that “lowering the dose may
be effective in maintaining therapeutic serum drug levels, although further clinical
studies are required to confirm this.” Ex. 1007 at 6. It is thus clear that Howell
was not per se trying to reach a steady state at 250 mg or higher as advocated by
Dr. Harris, but rather sought the lowest efficacious dose of fulvestrant.

86.  Understanding the distinction between reaching steady state and
seeking the lowest efficacious dose highlights a number of inaccurate statements
by Drs. Harris and Bergstrom. Dr. Bergstrom tries to refute that Howell is
“teaching away” towards a lower dose by stating “Howell teaches potentially
lowering the dose to achieve the same ‘therapeutic serum drug levels.’ Indeed, the
sentences immediately preceding . . . teach that drug accumulation had occurred.
Because this drug accumulation was occurring, a lower dose could potentially be
used to achieve the same ‘therapeutic serum drug levels.” Thus, AstraZeneca’s
assertion that this passage teaches lowering blood concentrations 1s inaccurate.”
Ex. 1013 at § 107 (emphases in original); see also id. at Y 104-106. In other
words, he argues that Howell proposed lowering the dose but not lowering blood
concentration levels. Dr. Bergstrom misinterprets Howell on this point for the
following reasons. First, and simply, Howell does not use the word “same.”

Second, by inserting the word “same™ Dr. Bergstrom 1s proposing an interpretation
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of Howell which goes against a basic understanding of pharmacokinetics—i.e., that
one can change the dose but not the serum concentration. Third, what Howell
actually states 1s that “lower doses of the drug may be effective in maintaining
therapeutic serum drug levels.” Ex. 1007 at 6. Howell noted that no
pharmacokinetic-pharmacodynamic link had been proven and thus points to lower
doses to achieve and maintain “therapeutic serum drug levels,” 1.e., levels not yet
established. Howell thus teaches to lower the dose and, as a result, the serum drug
levels, and teaches away from the claims. This also addresses Dr. Bergstrom’s
comment that “teaching away—cannot be premised on unclaimed elements . . . and
[] dose 1s not claimed.” Ex. 1013 at § 108. In fact, Howell in his statement of
lowering the dose 1s fundamentally linking it to serum concentration. And, as
addressed in detail below (99 118-132), this teaching away is based on the prior art
as a whole—both for endocrine therapy and for fulvestrant in particular—and
would “discourage” a POSA “or lead them in a direction divergent from the
invention.” Ex. 1013 at 9 109-110.

87. Asregards Drs. Bergstrom and Harris’s argument that a POSA would
expect to achieve therapeutically significant blood plasma levels of 2.5 ngml™ for
at least 4 weeks (Ex. 1013 at 99 97-99, 112-114; Ex. 1015 at § 192-193) they miss
the goal of Howell 1996 which was a window of 2-3 ngml”. From the perspective

of a clinician, the claims to at least 2.5 ngml™ are clearly different from the original
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predicted 2-3 ngml” window in that the claims raise the floor (from 2 ngml™ to 2.5
ngml™) and take off the cap (of 3 ngml™). Further, Howell explains that this level
was not established as the therapeutic level and, as I stated above, Howell noted
that no pharmacokinetic-pharmacodynamic link had been proven and thus pointed
to lower doses to achieve and maintain “therapeutic serum drug levels,” 1.e., levels
not yet established.

88.  Moreover, a skilled artisan would have interpreted the results reported
in Howell 1996 with caution, because the study used only 19 patients, administered
a first dose of 100 mg to the first four patients for “appraisal of drug safety,” did
not have a control group, and was not blinded. Ex. 1007 at 2. Howell further
explained that tamoxifen was known to stimulate tumor growth and that the
withdrawal of tamoxifen from patients in this study could account for some of the
responses seen in the study. Ex. 1007 at 7. Finally, Howell noted that (1) the results
needed to be confirmed in “future larger trials” and (i1) in terms of lowering the
dose “further clinical studies are required to confirm this hypothesis.” Ex. 1007 at
6. Dr. Howell reiterated his note of caution when he wrote that “phase 11 studies are
notoriously unreliable in predicting superiority over old agents.” Ex. 2040 (Howell
1997) at 3-4. This trial is an early stage research trial with a limited number of
patients with advanced disease and lack of controls. The skilled artisan would

know that drug candidates with encouraging phase II clinical results more often
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than not fail to reach market, especially in the area of treatment for breast cancer.

B) McLeskey (Ex. 1008)

89. McLeskey does not disclose a “method for treating a hormonal
dependent benign or malignant disease of the breast or reproductive tract.” Further,
McLeskey does not disclose “administering intramuscularly to a human in need of
such treatment.” Additionally, McLeskey does not disclose the limitations: “a
blood plasma fulvestrant concentration of at least 2.5 ngml™ [is achieved] for at
least two weeks”; or “wherein the blood plasma fulvestrant concentration [of at least
2.5 ngml'] is attained for at least 4 weeks” in a human (i.e., individual).

90. McLeskey is a basic science research paper designed to investigate an
artificial hormone independent mouse tumor model related to growth factor
signaling pathways.

91. McLeskey states that model systems using FGF-transfected MCF-7
cells “have been described previously.” Ex. 1008 at 2. McLeskey explains that
these cell lines “allow[] effects of FGF overexpression on metastatic capability to
be assessed by X-gal staining of organs and tissues of tumor-bearing mice.” EXx.
1008 at 2. Based on the use in McLeskey of FGF-transfected MCF-7 cells, the
skilled artisan would know that McLeskey continues a line of research into
hormone independent pathways of tamoxifen resistance. The authors injected the

cells into mice and used this model to evaluate whether tamoxifen resistance is
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related to FGF signaling pathways.

92.  Dr. Harris states that “McLeskey discloses that the fulvestrant used in
its experiment was formulated to a 50 mg/ml concentration, and further discloses
the same formulation of fulvestrant as claimed™ and that “the formulation ‘was
supplied by B.M. Vose (Zeneca Pharmaceuticals)” and “administered to mice at a
dose of 5 mg delivered subcutaneously every week.” Ex. 1015 at 99 114-116. Dr.
Harris’s statement is misleading in that, in fact, McLeskey describes two
formulations of fulvestrant. First, “powdered drug was [] dissolved in 100%
ethanol and spiked into warmed peanut oil.” Ex. 1008 at 2. Second, “50 mg/ml
preformulated drug in a vehicle of 10% ethanol, 15% benzyl benzoate, 10% benzyl
alcohol, brought to volume with castor oil was supplied by B.M. Vose (Zeneca
Pharmaceuticals).” Ex. 1008 at 2. Furthermore, these formulations were treated
as interchangeable for the purposes of the research study. The paper does not
specify which of the two formulations, if any, was used for the in vivo
experiments—for example, in none of the figures is it clearly stated which
fulvestrant formulation, if any, was used. In the in vitro experiments it is clear that
fulvestrant (the compound) was administered.

93. The studies in McLeskey were not designed to evaluate the treatment
of any disease with fulvestrant; instead, four different actives, tamoxifen, 4-OHA,

letrozole, and ICI 182,780 (fulvestrant) were used as a research tool to assess a

AstraZeneca Exhibit 2002 p. 53



model of FGF-mediated tumor growth. The animal formulations administered in
McLeskey included sustained-release tamoxifen pellets, letrozole in a liquid
vehicle of 0.3% hydroxypropyl cellulose via gavage, 4-OHA (formestane) in an
aqueous vehicle of 0.3% hydroxypropyl cellulose by subcutaneous injection, and
two fulvestrant formulations—350 mg/ml preformulated drug in a vehicle of 10%
ethanol, 15% benzyl benzoate, 10% benzyl alcohol, brought to volume with castor
oil, and powdered drug dissolved in 100% ethanol and spiked into warmed peanut
oil to give a final concentration of 50 mg/ml—by subcutaneous injection.

94. McLeskey provides no data related to safe or effective treatment of
humans or animals—indeed, McLeskey indicates that none of the test drugs
slowed tumor growth. Ex. 1008 at 1. McLeskey calls the inability of fulvestrant to
affect the estrogen-independent in vivo growth of FGF-transfected MCF-7 cells a
“treatment failure.” Ex. 1008 at 10. “[T]he insensitivity of the estrogen-
independent in vivo growth of the FGF transfectants to [fulvestrant] or the
aromatase inhibitors implies that clinical tamoxifen resistance due to FGF receptor-
mediated signaling may not respond to a second hormonal therapy.” Ex. 1008 at
11 (emphasis added). Because fulvestrant was ineffective, McLeskey proposes that
“[t]herapy . . . with agents directed against the autocrine or paracrine effects of
FGFs might result in beneficial effects.” Ex. 1008 at 12-13.

95.  McLeskey provides no blood plasma concentration levels in mice after
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subcutaneous administration of any of the experimental drug formulations used—
not for fulvestrant or the aromatase inhibitors or tamoxifen, nor did McLeskey
administer an “intramuscular injection” to “a human in need.” For the experiment
in mice, fulvestrant was administered “5 mg s.c. [subcutaneous] every week.” Ex.
1008 at 5. Thus, from a clinician’s perspective, it does not teach treatment of
humans or minimum plasma levels.

96. McLeskey also provides no solubility or other data for any of the
formulations used.

C) O’Regan (Ex. 1009)

97. O’Regan does not disclose a “method for treating a hormonal
dependent benign or malignant disease of the breast or reproductive tract™ or
“administering intramuscularly to a human in need of such treatment.” O’Regan
does not disclose “about 10% w/v of ethanol; about 10% w/v of benzyl alcohol; and
about 15% w/v of benzyl benzoate™ and “a sufficient amount of castor oil vehicle.”
Further, O’Regan does not teach that “a blood plasma fulvestrant concentration of
at least 2.5 ngml™ [is achieved] for at least two weeks”; or “wherein the blood
plasma fulvestrant concentration [of at least 2.5 ngml™] is attained for at least 4
weeks” in a human (i.e., individual).

98. O’Regan describes a study in ovariectomized mice with implanted

endometrial tumors, evaluating the risks of promoting endometrial cancer after
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treatment with toremifene or fulvestrant. The only fulvestrant formulation used in
O’Regan was dissolved in ethanol and administered in peanut oil (following the
evaporation of the ethanol under N;) to mice by subcutaneous injection. Ex. 1009
at 2.

99. O’Regan cites to Howell 1996 as an early stage study and states that
“there are not the same stringent requirements for a drug that 1s used as a palliative
therapy in advanced disease compared with drugs that are used for long-term
adjuvant therapy.” Ex. 1009 at 2. And, O’Regan observes that “[c]learly, a
woman should not be led to believe that no risks exist because inadequate and
early clinical studies are being reported.” /d. at 5.

XII) THE CLAIMS OF THE 139 PATENT ARE NOT OBVIOUS
A)  Ground One: Howell 1996

1) Howell 1996 Would Not Have Been A Logical Starting
Point: It Left Many Questions Unanswered And Was
Questioned By Researchers At The Time

100. Dr. Harris argues that “[a]s a starting point, a person of ordinary skill
in the art would have read the existing literature and known about the positive
results that were reported in Howell regarding the first Phase II clinical trial”
which “provide[d] the most robust clinical data on fulvestrant at the time of the
invention” and “was a recognized success.” Ex. 1015 at 44 125-127. Furthermore,

he argues “[t]he clinical results of Howell would have been of key interest to those
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of skill in the art because they reported on the only Phase II trial of a drug that
proved to show tremendous promise and confirmed the efficacy of fulvestrant in
women for the treatment of breast cancer.” Ex. 1015 at § 125. In my opinion, as [
stated in my previous declaration, a skilled artisan would interpret the limited data in
Howell 1996 with caution, and would not rely on these data to choose fulvestrant
from the many other treatment candidates available at the time of the invention as
Howell left many questions unanswered regarding active ingredient, amount, and
route of administration.

101. Regarding active ingredient, Howell 1996 uses data from a study of 19
“highly selected” patients (i.e., patients most likely to respond to hormone treatment
were selected for the study) by the same investigators, myself included. A skilled
artisan would realize that the underlying study reported in these references was not
from a large, randomized, double-blind phase III clinical trial. It was a small,
highly selected group of patients with hormone sensitive tumors and there was no
control group comparing the results to the standard therapy at that time. And,
indeed, we noted in Howell 1996 that the results needed to be confirmed in “future
larger trials.” Ex. 1007 at 6. A skilled artisan would interpret the results reported
from this small non-randomized study with caution. In particular, the underlying
study treated only 19 patients, administered a first dose of 100 mg to the first four

patients for “appraisal of drug safety,” did not have a placebo control, and was not
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blinded. Ex. 1007 at 2.

102. Asnoted in paragraph 68 above, up to one-third of responses could
have been due to tamoxifen withdrawal. Therefore, the actual number of patients
whose tumors showed shrinkage based on treatment with fulvestrant may have
been as low as 5 patients.

103. The skilled artisan would also be concerned about the possibility of
fulvestrant resistance precluding further endocrine treatment and whether
fulvestrant would have deleterious effects on other tissues and bone given its lack
of estrogenic qualities. Ex. 1039 (Osborne 1995) at 5. For example, in Robertson
1997, which described the same 19-patient study of Howell 1996, we stated that
“[n]Jone of the 10 patients who developed acquired resistance to [fulvestrant]
subsequently showed an objective response to megestrol acetate as third-line
therapy.” Ex. 1043 (Robertson 1997) at 3. For this reason, we cautioned that
“this early finding raises the hypothesis as to whether acquired resistance to
[fulvestrant] may be equivalent to developing an endocrine resistant phenotype.”
Ex. 1043 (Robertson 1997) at 3. Dr. Harris is silent on this point.

104. Dr. Bergstrom opines that Howell 1996 “provides significant detail
concerning the formulation . . . for fulvestrant.” Ex. 1013 at § 86. There are no
details provided in Howell 1996 regarding the fulvestrant formulation used in that

study other than that it was a monthly depot intramuscular injection of fulvestrant
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“contained in a castor oil-based vehicle” to 19 patients. Ex. 1007 at 2. 1
understand that InnoPharma argues that “[a] POSA would have been motivated to
develop a fulvestrant formulation that would achieve the positive results reported
in Howell.” Petition at 36. I understand that other AstraZeneca experts have
concurrently submitted declarations that address this issue. However, as a
clinician, I do understand that different formulations, whether or not they contain
castor oil, will give different physiological results.

105. Dr. Harris disagrees with my characterization of the patient population
in Howell 1996 as “‘highly selected” and not blinded” instead arguing (without
literature support) that “[t]his 1s exactly the population in which one should test
new endocrine therapies developed to overcome tamoxifen resistance.” Ex. 1015
at § 135; see also Petition at 22. But “highly selected” literally means that the
patients selected for the study were those most likely to respond to treatment, 1.¢.,
there is a bias towards response. This was done for two reasons: (1) to give us (the
researchers) the best chance of understanding whether fulvestrant could work to
treat breast cancer and (2) to give the patients the best chance of actually
benefitting from treatment. Indeed, in Howell 1996 we indicated the nature of the
disease in these “highly selected™ patients (i.e., all had slow growing metastatic
tumors) and the ethical responsibility we had to give these patients the best chance

to respond because they were foregoing other treatment options to be in the study.
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Ex. 1007 at 1-2 (“Since tamoxifen-resistant breast cancer cell lines have been
shown to retain sensitivity to specific anti-oestrogens . . . the effects of ICI 182780
were evaluated in a group of post-menopausal patients with tamoxifen-resistant
breast cancer. . . . The study was approved by the ethics committee of each clinical
centre. . . . Patients were included if they had been treated with tamoxifen as an
adjuvant to surgery for more than 2 years and then relapsed, or if they had been
treated with tamoxifen for advanced disease, had a complete or partial remission or
disease stabilization (‘no change’) for at least 6 months, and subsequently
progressed while taking tamoxifen.”), 3 (Table I summarizing patient
characteristics and tumour receptor status), 7 (“the highly selected group of
patients reported here™).

106. Moreover, the very reference InnoPharma attaches to its Petition (Ex.
1041), Howell Breast, further explains the reasoning behind our selection, i.¢., that
“[1]t was not clear that the compound should continue in development and a trial
was required which would give the indication of maximal compound potency
whilst requiring as few patients in trial as possible. . . . Because there was no
guarantee of response, and it was an unusual study of sequential use of two
antioestrogens, we selected patients likely to respond to therapy.” Ex. 1041
(Howell Breast) at 2.

107. The highly selective nature of the study 1s important to note because
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the results may be representative only of this favorable subgroup of patients, not
the population of postmenopausal women with metastatic breast cancer as a
whole—this concern was raised by other researchers in the field at the time
(1995/1996) who, unlike Dr. Harris (in 2017), were very aware of the importance
of this particular point. Ex. 2038 (Dowsett 1995) at 1 (“[T]he group of patients
that they selected for treatment [in Howell] would generally be regarded as
favourable in relation to treatment with a second-line agent such as an aromatase
inhibitor.”).

108. In fact, Dowsett reanalyzed two clinical studies with letrozole and
vorozole to support his concern regarding the highly selected patient population
and the inclusion of the no change category in Howell. Following reanalysis, the
response rates for letrozole and vorozole jumped from 33% to 83% and 75%,
respectively, for a combined response rate of 78%. Ex. 2038 (Dowsett 1995) at 1
(“We have reanalysed the response rate of our two phase I/I1 studies of two new
triazole aromatase inhibitors (vorozole and letrozole). . . . In this reanalysis we
have included only patients who fitted Howell and co-workers’ entry criteria.
Thus, patients were excluded if they had received chemotherapy in addition to
tamoxifen, failed on adjuvant tamoxifen after less than 2 years treatment, or
showed intrinsic resistance to tamoxifen in the metastatic setting. We have also

included patients with no change for 6 months in the group of responders. 6 of 21
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and 12 of 24 patients were acceptable for this reanalysis from the letrozole and
vorozole studies, respectively. There were 5 of 9 responders, respectively, giving a
combined response rate of 78% (14/18), which is clearly not significantly different
from that with the new antioestrogen. The response rate cited in each of the
original papers without this selection was 33% (7/21 and 8/24, respectively).”).

109. Dr. Bergstrom’s comment that “the lack of blinding in Howell, [] 1s
irrelevant” (Ex. 1013 at § 111) simply underscores the unreliability of phase II
studies. By definition, when a trial is blinded, it must be a randomized comparison
because one cannot blind a non-randomized trial. The fact that a trial is not
blinded is certainly a limitation for understanding how a new drug would compare
to standard of care.

110. InnoPharma also criticizes my characterization of Howell as “too
‘small’ of a study to assess whether fulvestrant was efficacious.” Petition at 21.
Notably, InnoPharma’s own expert, Dr. Bergstrom, and the very publications
InnoPharma cites acknowledge the limitations of small studies. Ex. 1013 at 9 32-
33, 119 (“[I]nter-subject variability in a pharmacological response to any particular
drug is often very high. Due to this variability, in order to determine the precise
PK/PD relationship, large sample sizes of patients are used.”; “[T]ypically a very
large patient population is required before a formal PK/PD link can be

established.”); Ex. 1032 (Nicholson 1995) at 12 (“[ A]lthough these results [in
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Howell] are better than would have been expected following tamoxifen withdrawal
or second line endocrine therapy, the study numbers were small and no direct
randomized comparisons were made with other endocrine measures.”).

111. And, Dr. Howell, himself, sounded a further note of caution based on
the composition of the open label, phase II trial of 19 patients reported in Howell
1996. Referring to the Howell 1996 data, Dr. Howell wrote that “phase II studies
are notoriously unreliable in predicting superiority over old agents.” Ex. 2040
(Howell 1997) at 3-4. Thus, the authors of the phase II study of 19 patients
highlight the limitations of the data and describe such data as “notoriously
unreliable™ in predicting whether a drug will successfully survive the clinical
development process.

112. Contrary to InnoPharma’s argument (Petition at 21), it was not [ nor
AstraZeneca that cautioned that Howell “should be interpreted with care in relation
to other published data”™—it was, indeed, other skilled researchers in the field. Ex.
2038 (Dowsett 1995) at 1 (“[T]he cited response rate of 13/9 (69%), albeit striking,
should be interpreted with care in relation to other published data.”). As stated
above, those researchers also noted the highly selective nature of the patients
studied in Howell 1996 and that the approach taken in Howell 1996 to include “no
change” responses with objective responders is uncommon. Ex. 2038 (Dowsett

1995) at 1 (“First, although there are biological and clinical arguments to include
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patients with 6 months of no change with objective responders, this approach is
uncommon. Second, the group of patients that they selected for treatment would
generally be regarded as favourable in relation to treatment with a second-line
agent such as an aromatase inhibitor.”). Dr. Harris argues that “it is routine
practice to include the ‘no change’ category in reporting results” and quotes the
Howell 1995 paper wherein we indicated that “it is important to recognise the no-
change category of response since it is clinically relevant™ as if that is in some way
contradictory to my opinions now. Ex. 1015 at 99 132-134. It is not. The point is
that from an objective view of the literature, at the time of the invention, it was far
from settled. Other skilled researchers in the field criticized our inclusion of the
no-change category in the response rate—this 1s a noted limitation of the study.
113. As an aside, I note that InnoPharma misinterprets Howell 1995
(Petition at 21). Our statement that the hypothesis as to whether “[t]he ability of
ICI 182,780 to bind tightly to the oestrogen receptor [] and to downregulate the
receptor might afford the specific antiestrogen a therapeutic advantage over other
forms of endocrine therapy” was “worth pursuing” was in response to Dowsett’s
“suggest[ion] that treatment with ICI 182780 1s conceptually similar to that with
aromatase inhibitors” not in response to his argument that “the high response rate
we reported. . . should be interpreted with care.” Ex. 1045 (Howell 1995) at 1-2.

114. Regarding the amount of fulvestrant to deliver, a skilled artisan would
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need further experiments to determine the relationship between the responses
observed in Howell 1996 and the reported blood plasma levels. In particular, the
Howell 1996 paper stated that “a direct pharmacokinetic-pharmacodynamic link 1s
not proven with the few patients studied to date.” Ex. 1007 at 6. In fact, as
discussed above (Section XI.A.), Howell goes on to state that “lower doses of the
drug may be effective in maintaining therapeutic serum drug levels™ but notes that
“further clinical studies are required to confirm this hypothesis.” Ex. 1007 at 6;
see also id. at 7 (“’At the dose used, there was accumulation of the drug over time
and thus lower doses than those administered in this study may be as effective.”).
These are not “isolated snippet[s] divorced from all context™ (Petition at 30-31)—
these are verbatim conclusions reported in Howell 1996 in both the discussion
section of the paper and again in the conclusion based on the pharmacokinetics
observed 1n the study, conclusions that were acted upon by the research
community.

115. In other words, while Howell 1996 initially targeted a blood plasma
level between 2-3 ngml™ with 3 ngml™ set as a maximum blood plasma level,
when analyzing the research results, Howell found that no therapeutic level had
been established and encouraged that further studies look to lower doses. Howell
1996 did not set a minimum blood plasma concentration of at least 2.5 ngm]™.

116. Dr. Harris disagrees with the plain language of Howell 1996.
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According to Dr. Harris, “Howell’s comment [regarding lower doses] is merely a

2% <¢

hypothesis,” “a person of skill in the art would not have wanted to lower the dose
used in Howell, which directly correlated with efficacious results and showed no
adverse side effects,” and “[r]educing the dose in such a situation would be against
the basic principles of practice in my opinion.” Ex. 1015 at 49 141-143. Not
surprisingly, Dr. Harris cites not a single endocrine therapy reference for support.

117. Dr. Harris’s comment that Howell’s statement regarding “lower
doses” was “merely a hypothesis™ has already been addressed. See Section XI.A.
(detailing the internal consistency and argument by Howell within the paper
(Howell 1996) and the fact that the subsequent clinical trials (Studies 18, 20, 21)
then included doses of 250 mg, 125 mg, and 50 mg).

118. Asregards Dr. Harris’s statement that decreasing the dose would be
against basic principles of practice, lowering the dose was consistent with the
knowledge from previous endocrine drugs at the time (e.g., SERMs, aromatase
inhibitors, progestins, antiprogestins). I discussed this concept extensively in my
previous IPR declaration (see Ex. 2136 (Robertson Mylan Decl.) at 49 179-183).
However, neither InnoPharma nor Dr. Harris address this consistent teaching in the
field. I thus reiterate the examples from my previous declaration as well as include

many other examples herein.

119. For the SERMs, tamoxifen was studied in randomized clinical trials at
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doses of 40 mg and 20 mg, and it was determined that the higher dose did not
confer any significant advantages over the lower 20 mg dose. Ex. 2050
(Bratherton) at 6 (“[N]o statistically significant advantage for 40mg daily over
20mg daily [tamoxifen] has been found[.]”); Ex. 2010 (Fornier) at 4 (“Several
randomized studies demonstrated that tamoxifen doses higher than 20 mg/d do not
confer further advantages.”); Ex. 2014 (Pritchard 1997) at 7, 13 (“Several large
randomized or dose-finding studies have shown no major dose-response effect for
doses of tamoxifen ranging from 2 to 100 mg/m? body surface area given twice
daily. . . . Loading doses of tamoxifen had been suggested as being most consistent
with its pharmacology but the lack of dose-response with the drug suggests that this
approach is unlikely to be clinically useful.”). Consequently, it is the lower dose of
tamoxifen that is used in clinical practice.

120. Toremifene is another example of a SERM that showed no further
clinical benefit with higher doses. Toremifene was investigated at doses of 200 mg
and 60 mg and it was concluded that the higher dose provided no benefit over the
lower dose and, in fact, may be associated with increased toxicity. Ex. 2010
(Fornier) at 4 (“Toremifene doses higher than 60 mg/d did not offer any
advantages over lower doses.”); Ex. 1050 (Buzdar Clin. Cancer Res. 1998) at 3
(“In a comparative trial involving women with advanced breast cancer, toremifene

(60 and 200 mg) showed similar efficacy and safety to tamoxifen (20 mg). The
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higher dose of toremifene had no benefit over the lower dose and was associated
with an excess of liver function abnormalities; thus, 60 mg/day toremifene was
approved for advanced breast cancer.”); Ex. 2022 (Minton) at 2 (“To date, these
phase III trials have not demonstrated greater benefit from higher doses of
toremifene.”). Median survival for patients who received 60 mg/day toremifene
was 38 months and 200 mg/day toremifene was 30 months (compared to tamoxifen
20 mg/day which was 32 months). Ex. 2039 (Hayes 1995) at 3. Toremifene was
approved by the FDA at the lower 60 mg dose.

121. Phase II trials evaluating different doses of droloxifene were found to
have not convincingly demonstrated a dose effect. The first phase II trial reported
on the 100 mg dose of droloxifene only but referenced two other large phase 11
dose-finding studies under way that were looking down to lower doses, i.e., 20 mg
and 40 mg doses per day. Ex. 2041 (Haarstad 1992) at 3. There were 369 patients
included in one large phase II trial (268 evaluable) which compared 20 mg versus
40 mg versus 100 mg per day of droloxifene. Ex. 2047 (Rauschning 1994) at
1. The results indicated that 20 mg droloxifene was inferior in terms of response
rates to 40 mg, 100 mg and combining 40+100 mg. /d. For example, the response
rates (CR+PR) were 30% in the 20 mg group, 47% in the 40 mg group, and 44% in
the 100 mg group. Id. The other large phase II trial included 196 patients and

again compared 20 mg versus 40 mg versus 100 mg per day of droloxifene. Ex.
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2061 (Bellmunt 1991) at 1. The results indicated that 17% of patients treated with
20 mg/day responded to treatment, compared to 30% in the 40 mg/day group and
31% in the 100 mg/day group. Id. at 2. In the phase III trials comparing
droloxifene to tamoxifen as first-line endocrine treatment, the 40 mg/day dose of
droloxifene was used (i.e., the lowest dose which seemed efficacious), not the 100
mg/day dose. Ex. 2083 (Buzdar 2002) at 1-2; see also Ex. 2085 (Buzdar 1994) at 3
(“In a phase I-1I European trial, the drug showed significant antitumor activity
when given at 20, 40, and 100 mg on a once-a-day schedule. In this study there
was suggestive evidence that a higher response rate occurred at 40 and 100 mg/day
than at 20 mg/day, but this suggestion was inconsistent with the experience with
tamoxifen, which had no dose-dependent antitumor activity.”).

122. This concept similarly applied to SERMs after the invention date. For
example, clinical efficacy of another SERM, arzoxifene, was evaluated at 20 mg
and 50 mg per day doses in phase II studies in hormone-sensitive advanced breast
cancer patients. The first phase II study evaluated 92 patients and found no
difference between doses although response rates for 20 mg were numerically
higher than for 50 mg (40.5% versus 36.4%), as was clinical benefit rate, which
included stable disease (64.3% versus 61.4%). Ex. 2088 (Baselga 2003) at 1. The
second phase II study evaluated the same two doses in 63 tamoxifen-resistant

patients, and separately in 49 patients with hormone-sensitive disease. Ex. 2108
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(Buzdar ASCO 2001) at 3 (“There were no significant differences in response
rates, time-to-progression, or toxicity, between the 20 and 50 mg subgroups.”); see
also Ex. 2111 (Buzdar 2003) at 1 (“The 20-mg dose seems to be at least as
effective as the 50-mg dose. Accordingly, arzoxifene 20 mg/d was selected for
further study in patients with breast cancer.”). Response rates were the same in the
tamoxifen-resistant patients for both doses (10%). /d. In contrast, a response rate
of 26% was seen with 20 mg arzoxifene in the hormone-sensitive group with an
overall median TTP of 8.3 months. /d. The response rate for the 50 mg dose was
somewhat lower (8%) and the TTP was shorter (3.2 months). /d. Based on this
data, 20 mg arzoxifene was taken forward into phase III trials against tamoxifen as
first-line therapy.

123. The teaching of lower doses for endocrine agents similarly applied to
aromatase inhibitors. For example, anastrozole was studied clinically at two doses,
10 mg and 1 mg, and researchers concluded that there was no difference between
the doses. Ex. 2119 (Buzdar 1996); Ex. 2137 (Buzdar 1997) at 1 (“[T]here was no
statistical evidence of a difference between either 1 or 10 mg doses of anastrozole
and megestrol acetate for any efficacy endpoint.”); Ex. 2138 (Jonat 1996) at 1
(“There were no statistically significant differences between either dose of
anastrozole and megestrol acetate in terms of objective response rate, time to

objective progression of disease or time to treatment failure.”); Ex. 2010 (Fornier)

AstraZeneca Exhibit 2002 p. 70



at 4 (“No difference was found between the two doses of anastrozole.”); Ex. 2022
(Minton) at 3 (“The group using 10 mg/day [of anastrozole] showed no advantage
in response rate or survival over the group using 1 mg/day.”). Anastrozole was
approved at the lower 1 mg dose.

124. For letrozole, like anastrozole, there were two pivotal phase II trials
comparing two doses of letrozole (2.5 mg, 0.5 mg) versus megestrol acetate.
These gave slightly differing results but again confirmed overall no dose response.
In the first of these trials, 551 postmenopausal women with metastatic breast
cancer progressing after treatment with tamoxifen were randomized to receive
letrozole 2.5 mg daily, letrozole 0.5 mg daily, or standard doses of megestrol
acetate. The letrozole 2.5 mg dose yielded an overall response rate of 35%
compared with 27% for letrozole 0.5 mg and 32% for megestrol acetate. The TTP
was 5.6 for letrozole 2.5 mg, 5.1 for letrozole 0.5 mg, and 5.5 for megestrol
acetate. The OR and TTP showed a significant difference between letrozole 2.5
mg and letrozole 0.5 mg in favor of the 2.5 mg dose. Ex. 2139 (Dombernowsky)
at 1, 3-5. In the second study, carried out in 120 centers in the U.S. and Canada
mvolving 602 patients with advanced breast cancer progressing on tamoxifen,
patients were randomized to letrozole 2.5 mg daily, letrozole 0.5 mg daily, or a
standard dosage of megestrol acetate. While the study design was similar to the

first trial, the results were different. In this trial, the objective response rates were
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16%, 21%, and 15%, respectively. The median TTP was 3 months for letrozole
2.5 mg, 6 months for letrozole 0.5 mg, and 3 months for megestrol

acetate. Patients with letrozole 0.5 mg had a significantly longer TTP than
megestrol acetate whereas patients on letrozole 2.5 mg did not show a significant
improvement compared to megestrol acetate. The results between letrozole 2.5 mg
and 0.5 mg were numerically in favor of the lower dose but not statistically
different. Ex. 2140 (Buzdar 2001) at 1, 5-7. As noted by the authors of this study
“there was no dose-dependent effect noted between letrozole 0.5 mg and letrozole
2.5mg.” Id at 9. Both the Dombernowsky and Buzdar papers noted that a
previous study (Ex. 2141 (Dowsett Clin. Cancer Res. 1995 at 1)) had reported that
“[t]here were no significant differences between the doses in aromatase inhibition.”
The reason the company, Novartis, selected to proceed with the letrozole 2.5 mg
dose was not disclosed and referenced as “(data on file, Novartis Pharmaceuticals
Corporation, East Hanover, NJ).” Ex. 2140 (Buzdar 2001) at 9.

125. In areview article on vorozole (Ex. 2142 (Goss 1998)), three studies
reporting on the degree of aromatase inhibition by different doses of vorozole (1
mg, 2.5 mg, 5 mg) were described. In the first two, Goss noted “[n]o statistical
differences between the doses were seen, thus a minimally effective dose could not

be identified” and “[n]o dose response relationship could be established,”

respectively. Id. at 3-4. In the third study, a trend for one of a number of measures
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of aromatase inhibition performed in that study suggested the 1 mg dose might
have lower potency. Id. at 5. Goss reports that the difference in this single
measurement between 1 mg and 2.5 mg was the reason for supporting selection of
the 2.5 mg dose for clinical development. There was no difference in any of the
studies for any parameter between the 2.5 mg and 5 mg doses.

126. Fadrozole, a potent oral nonsteroidal aromatase inhibitor, was
investigated in a large multicenter double-blind randomized trial of 423
postmenopausal women with advanced breast cancer after failure on tamoxifen.
The doses tested were 1 mg, 2 mg, and 4 mg. The authors concluded that the
objective response rate was no different between the three doses. Ex. 2143
(Hoffken) at 2.

127. Aminoglutethimide, the first generation aromatase inhibitor which had
been reported to be as effective as tamoxifen but had more side effects, was
assessed at varying doses and no dose response identified. This was initially
looked at as far back as 1985 when Bonneterre reported on a multicenter
randomized trial comparing 500 mg with 1000 mg per day of aminoglutethimide.
One hundred seventy patients were randomized to the study. As Bonneterre notes

2% ¢

“[r]esponse rates were similar in both groups,” “[d]uration of response was the
same in both groups[], as was mean time to response” and “[s]urvival[] was similar

in both groups.” Ex. 2144 (Bonneterre 1985) at 1. Importantly, in consideration of
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the potential value of increasing dose, Bonneterre reports “[n]o response could be
obtained with 1 g after relapse or failure with 500 mg” confirming not only that the
clinical outcomes were the same in each group but there was no benefit in moving
to a higher dose after using a lower dose, which is further evidence of the lack of a
dose response. /d.

128. The teaching of lower doses for endocrine agents also applied to
progestins. For example, medroxyprogesterone acetate was evaluated at 400
mg/day p.o. (10 patients) and 800 mg/day p.o. (29 patients) doses and the CR + PR
rate was 67% in the 400 mg/day patients and 37% in the 800 mg/day patients. Ex.
2145 (Hortobagyi 1985) at 2. Another trial randomly assigned 201 patients with
advanced breast cancer to receive 300 mg/day versus 900 mg/day of oral
medroxyprogesterone acetate. The overall response rates were 23% and 16%,
respectively. There was also no difference in the response duration and
survival. The TTP was reported as significantly longer in patients treated with 900
mg/day. Ex. 2146 (Rose 1985) at 3. In a randomized trial of medroxyprogesterone
acetate 1200 mg/day p.o. and 600 mg/day p.o. in 80 patients, there was no
significant differences between the two treatment arms in terms of response rate,
duration of response, overall survival, or toxicity. Ex. 2147 (Koyama) at 1.

129. Similarly, for the progestin, megestrol acetate, there was a series of

studies conducted but ultimately no benefits were 1dentified with using higher
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doses. The first study randomly assigned 172 patients with advanced breast cancer
to receive megestrol acetate 160 mg/day or high-dose megestrol acetate 800
mg/day. The higher dose resulted in a superior complete plus partial response rate
(27% versus 10%), TTF (median 8.0 months versus 3.2 months), and survival
(median 22.4 months versus 16.5 months) when compared to the lower

dose. However, weight gain was noted as a distressing side effect with “43% of
high-dose patients gaining more than 20 lbs” (compared to 13% for the lower
dose). Ex. 2148 (Muss) at 1, 8 (“Although high-dose therapy was significantly
more efficacious than standard-dose treatment in this trial, we believe that it is
premature to recommend it as standard treatment. The substantial weight gain
associated with this regimen is likely to be psychologically deleterious to many
women.”). The second trial was a phase I/II trial of 57 patients using doses of
megestrol acetate ranging from 480 to 1600 mg/day. Substantial weight gain again
occurred in patients treated at the 1600 mg dose level. Ex. 2149 (Abrams 1990) at
3. Results from these two trials justified the development of a large definitive
phase III trial of 368 women with metastatic breast cancer treated with either 160
mg/day, 800 mg/day, or 1600 mg/day of megestrol acetate. The response rates
were 23%, 27%, and 27%, respectively. The authors noted that “[r]Jesponse
duration correlated inversely with dose.” Ex. 2150 (Abrams 1999) at 1. For TTP

and overall survival there was no significant differences between the three dose
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treatment arms. As with the two previous studies, toxicity (i.e., weight gain) was
clearly dose related with 20% of patients on the two higher doses arms reporting
weight gain of 20% compared with only 2% in the lower 160 mg/day dose

group. This led the authors to conclude that “[w]ith a median follow-up of 8 years,
these results demonstrate no advantage for dose escalation of MA 1n the treatment
of metastatic breast cancer.” Id.

130. This prevailing wisdom continues to be true for endocrine therapies
today with Faslodex® (fulvestrant) intramuscular injection being the exception.
For example, the teaching of lower doses for endocrine agents also applies to
antiprogestins. In a phase II trial evaluating a 100 mg/day dose of onapristone in
118 postmenopausal patients with advanced breast cancer who had progressed on
tamoxifen, the response rate was 10% and clinical benefit rate was 49%. In 1995,
a phase II trial looked down in dose, evaluating both 50 mg and 100 mg/day doses
of onapristone. The trial was halted not because of efficacy but because of side
effects, 1.e., liver function abnormalities that were observed for both
doses. Similarly, for lonaprisan, 68 patients were evaluated in a phase II study
comparing doses of 25 mg and 100 mg/day. Stable disease rates for the 25 mg/day
dose was 21% and for the 100 mg/day was 7%. Ex. 2151 (Jonat 2013) at 1.

131. Thus, it was known at the time (and continues to hold true today) that

for nearly all prior art endocrine therapies higher tolerated doses do not improve
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efficacy. In fact, in another related case, in trial testimony, the clinical expert for
the patent challengers admitted exactly this concept. Ex. 2049 (July 14 Trial Tr.)
at 216:4-11 (“Q. Dr. Mehta, you are familiar with the experience with endocrine
therapies that greater doses even without toxicity did not lead to increased efficacy,
right? A. I’m familiar with that. Q. And, for example, anastrozole was tolerated at
10 mg and 1 mg, but there is no additional clinical benefit for the higher dose,
right? A. That is correct.”), 219:15-20 (“Q. And, Dr. Mehta, you would agree that
in fact anastrozole, aminoglutethimide and fadrozole studies all showed that higher
tolerated doses did not provide greater efficacy? A. That is correct. Q. And all of
that was known prior to 2000, correct? A. That is correct.””). Dr. Bergstrom argues
that Howell’s teaching to lower the dose cannot teach away from the claims
because “teaching away must be based on the prior art as a whole.” Ex. 1013 at
109. Indeed, as illustrated above, here it is.

132. In the phase III clinical trials of fulvestrant versus anastrozole,
AstraZeneca included a lower dose of 125 mg, which confirms that the skilled
artisan would have sought lower blood plasma fulvestrant concentrations based on
Howell 1996. In fact, the skilled artisans did so. This lower 125 mg dose of
fulvestrant was subsequently not found to be effective and was therefore dropped
from both of these phase III trials of fulvestrant versus anastrozole. Ex. 2028

(Howell 2002); Ex. 2029 (Osborne 2002).
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133. Dr. Bergstrom’s argument that “[t]he fact that Howell could not
formally determine a PK/PD link as a statistical matter does not alter its teaching
that a PK/PD link was predicted and supported by the PK and PD results in
Howell” 1s, first, logically inconsistent. Ex. 1013 atq 119. Second, there is no
“teaching” in Howell that a PK/PD link was “predicted and supported by the PK
and PD results,” only that it was not. Ex. 1007 at 6 (“[A] direct pharmacokinetic-
pharmacodynamic link is not proven with the few patients studied to date.”). And,
Dr. Bergstrom’s attempt to downplay Howell’s findings as not “discredit[ing] or
criticiz]ing] the 250 mg dosing regimen in any way” (Ex. 1013 at § 110)
contradicts his opinion that a PK/PD link is needed “to develop the optimal dose of
a drug that is effective in the majority of patients representing a population”
because “inter-subject variability in a pharmacological response to any particular
drug is often very high.” Ex. 1013 at 4930, 32. Indeed, in Howell 1996, “wide
variation between individual patients were observed.” Ex. 1007 at 4.

134. Both InnoPharma and Dr. Bergstrom argue that “Howell’s discussion
of lower doses cannot teach away from the *139 patent because dosage is not a
limitation in any challenged claim™ and thus, “a PK/PD link cannot support a claim
of nonobviousness.” Petition at 30 (emphasis in original); Ex. 1013 at§ 116. I
disagree for two reasons. First, as noted in paragraphs 33 and 86, dose 1s not

divorced from the claims. Second, and importantly, the limitations of the claims
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dictate both the administration duration and dose of the formulation, 1.e., an
amount sufficient to provide a therapeutically significant blood plasma fulvestrant
concentration of at least 2.5 ngml™ for at least two or four weeks.

135. Regarding route of administration, Howell 1996 would be recognized
to be a preliminary study of safety and efficacy of the molecule in few patients. A
skilled artisan would not conclude that even the method of administration used
in Howell was optimal. Indeed, it is not unusual that the method of
administration used in early phase clinical trials (first in man, or early phase I or
II studies) is not intended to be, or is discovered not to be, the best method of
administration for clinical use. Ex. 2051 (Cohen) at 14; Ex. 2052 (Sweetana) at 9
(““Heroic’ approaches describe efforts to solubilize drugs for early clinical studies
[] using additives that probably are not acceptable for commercial formulations.”).
In particular, often early studies use parenteral routes of administration as a way
to simply get the drug into the body in order to evaluate basic safety and toxicity
questions and development work on the optimal formulation or route of
administration proceeds thereafter if further clinical research is warranted.

136. For example, after close of the clinical trial reported in Howell
1996, AstraZeneca conducted clinical trials using ICI 182,780 in different
formulations for a route of administration, as well as different dosages. Starting

in 1994, AstraZeneca began clinical study of ICI 182,780 in an oral formulation.
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After an early clinical study with the oral formulation demonstrated ICI 182,780
was safe to administer to humans, AstraZeneca conducted three phase I clinical
trials with oral formulations in 1995, 1996, and 1998.

137. Indeed, an oral formulation was preferable to an intramuscular

injection for a number of reasons, including patient tolerability and
convenience. The leading SERM (tamoxifen) and aromatase inhibitor
(anastrozole) were both administered orally. Then and even since, patients
receiving endocrine therapy prefer to receive oral administration instead of
injections. Ex. 2053 (Fallowfield 2006) at 1 (“Sixty-three per cent of patients
preferred tablets, 24.5% preferred the injection and 12.5% had no preference.”).
Dr. Harris states (once again without literature support) that “IM injections are also
favored because they ensure compliance for patients because, in contrast to oral
doses that are typically taken by patients at home, injections must be administered
by nursing staff. This ensures that the dose 1s administered correctly.” Ex. 1015 at
9 157. In fact, “health-care professionals consider that patients dislike injections,
and consequently they are more likely to prescribe oral treatments.” Ex. 2053
(Fallowfield 2006) at 1.

138. Thus, the 139 Patent claims are not obvious based on Howell 1996.

B) Ground Two: Howell 1996 In Combination With McLeskey

139. InnoPharma argues that its “Petition changes the obviousness analysis
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by arguing that Howell—and not McLeskey—is the appropriate starting point.”
Petition at 10. However, Ground 2 of Mylan’s Petition was obviousness over
“Howell 1996 in view of McLeskey” (Ex. 1078 at 62) which the Board expressly
considered and rejected. Ex. 1011 (PTAB Decision) at 22 (“Petitioner further
argues that, in light of Howell 1996°s teaching that intramuscular administration of
fulvestrant in a castor oil-based depot injection for the treatment of breast cancer
provides continuous drug release over a one-month dosing interval . . . a ‘POSA
looking to treat a patient suffering from breast cancer . . . . would then look to the
prior art to determine an appropriate formulation’” and “would have been
immediately drawn to McLeskey.”). Similar to Mylan, Dr. Harris asserts a POSA
“would have been motivated to develop a formulation of fulvestrant for the
treatment of hormone-dependent breast cancer” based on Howell, “would have
searched the existing literature for information regarding a suitable formulation for
using fulvestrant in breast cancer treatment” and “would [have] been led to
McLeskey, which also used a castor o1l formulation.” Ex. 1015 at 99 145-147.
Moreover, he argues that “Howell and McLeskey are fully and logically
combinable” and a POSA “would have been motivated to combine Howell and
McLeskey and would have been able to modify the dose and route of
administration disclosed in McLeskey to the methodology disclosed in Howell

with a reasonable expectation of success.” Ex. 1015 at 4 62, 123, see also id. at
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99 122, 197. I reiterate the opinions in my prior declaration on this ground below.

1)  No Reason To Select McLeskey

(1)  McLeskey Fails To Disclose Nearly All Of The
Limitations Of The ’139 Patent Claims

140. Dr. Harris argues that “McLeskey discloses that the AstraZeneca
formulation 1t used is a fulvestrant composition that is 50 mg/ml fulvestrant ‘in a
vehicle of 10% ethanol, 15% benzyl benzoate, 10% benzyl alcohol, brought to
volume with castor oil,” which is precisely the formulation recited in one of the
claim elements of AstraZeneca’s *139 Patent” and ““a person of skill in the art
would quite simply apply the McLeskey AstraZeneca formulation with the
methodology shown in Howell (also using an AstraZeneca formulation) to reach
the patented result.” Ex. 1015 at 99 162, 164 (emphasis added). First, McLeskey
does not disclose precisely the concentrations of excipients. It is clear to a skilled
person that there are no units disclosed in McLeskey therefore these cannot be the
precise concentrations disclosed in the claims. Second, there are two fulvestrant
formulations disclosed in McLeskey and the paper does not specify which of the
two formulations, if any, was used in the experiments. Ex. 1011 (PTAB Decision)
at 9 (“McLeskey does not specify whether the peanut oil-based or the castor oil-
based fulvestrant composition was used for this experiment.”). Dr. Harris does not
address this point. Third, the claims are to a method of treatment. As shown in the

table that follows and as was acknowledged by the Board, “McLeskey fails to
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teach critical elements of the claimed invention, which impacts the obviousness
analysis.” Ex. 1011 at 23; see also id. a 29 (“It is not enough for Petitioner to
establish that castor oil-based intramuscular injections of fulvestrant were known;
the evidence must provide a reason for one of skill in the art to administer
McLeskey’s disclosed fulvestrant formulation ‘intramuscularly’ to ‘achieve[] a
therapeutically significant blood plasma concentration’ for ‘treating a hormonal
dependent benign or malignant disease of the breast or reproductive tract,” as

recited in the challenged claims.”). Again, Dr. Harris does not address this point.’

’139 Patent Claim Limitations McLeskey
A method for treating a hormonal NOT hormonal dependent . . .
dependent benign or malignant “hormone independent”
disease of the breast or NOT treatment . . . “treatment
reproductive tract comprising failure”
NOT malignant disease of the breast

Dr. Harris’s attempt to separate the formulation from both the route and

schedule of administration 1s improper. As discussed below, one cannot simply
take a formulation using one route of administration and schedule and expect to
achieve the same results when using it with another route of administration and

schedule.
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... genetically engineered model

administering intramuscularly

NOT intramuscular . . .

“subcutaneous”

to a human in need of such

treatment a formulation comprising

NOT human . . . mice

wherein the method achieves a
blood plasma fulvestrant
concentration of at least 2.5 ngml™

for at least two [four] weeks.

NO blood plasma levels

NOT therapeutically significant . . .
“treatment failure”

NOT once every two or four weeks .

.. “once weekly”

141. These missing limitations from McLeskey were also acknowledged by

the Examiner during the prosecution of the related 680 Patent. Ex. 1042 at 313

(“MclL]eskey et al. teaches a studies employing subcutaneous injection of

fulvestrant to nude mice. . . . Mc[L]eskey et al. does not expressly teach the use of

fulvestrant in treating hormonal dependent diseases of the breast. It does not

expressly teach the dosing regimen to be once a month, intramuscular

administration, or the volume administered. Mc[L]eskey et al. does not expressly

teach the herein claimed serum concentration of fulvestrant.”).
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(11) A Skilled Artisan Would Not Have Considered
McLeskey Relevant

142. A skilled artisan looking for a treatment for hormonal dependent
disease” would not look to McLeskey. The skilled artisan, and, in particular, such a
person engaged in the clinical treatment of hormonal dependent diseases of the
breast and/or reproductive tract and hoping to develop a treatment for such
diseases, would not have considered McLeskey relevant. The title of McLeskey
teaches that fulvestrant was unsuccessful in the McLeskey model: “Tamoxifen-
resistant Fibroblast Growth Factor-transfected MCF-7 Cells Are Cross-Resistant in
Vivo to the Antiestrogen ICI 182,780 [fulvestrant] and Two Aromatase Inhibitors.”
Ex. 1008 at 1 (emphasis added). McLeskey repeatedly indicates that the mouse
model being studied is “hormonal independent.” Ex. 1008 at 12 (“[T]hese data
provide evidence for a mechanism by which FGF-stimulated estrogen-independent
growth bypasses the ER signal transduction pathway. . . . [O]ur studies implicate
direct action by FGFs in the estrogen-independent growth produced by transfection
of either FGF-4 or FGF-1 into MCF-7 cells.”). This was acknowledged by the

Board. Ex. 1011 (PTAB Decision) at 24 (“McLeskey i1s not directed to the

N All of the patent claims of the *139 Patent are directed to a “method for

treating a hormonal dependent benign or malignant disease of the breast or

reproductive tract.” Ex. 1001 (*139 Patent ).
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treatment of a ‘hormonal dependent benign or malignant disease.’”). Even if the
skilled artisan had read the full publication, McLeskey would have encouraged the
skilled artisan to study growth factor inhibitors to solve tamoxifen resistance—not
endocrine therapies, such as fulvestrant, which failed to inhibit tumor growth or
metastases in the animal model studied.

143. 1 disagree with InnoPharma that “a POSA would necessarily have
looked to McLeskey to find” a castor oil-based formulation or that the POSA
“would have been led to McLeskey.” Petition at 10; Ex. 1015 at § 147. According
to the publisher, the full text of the issue of the journal in which McLeskey
appeared was not searchable online prior to the invention of the 139 Patent. Ex.
2042 (AACR Journals Online); Ex. 2125 (Affidavit of Internet Archive).

144. The challenged patent claims all relate to a method of treating
hormone-dependent breast cancer in humans. Nevertheless, Dr. El-Ashry argues
(without literature support) that McLeskey would be relevant to a clinician treating
“both hormone-dependent and hormone-independent breast cancer” because “a
patient with hormone-independent cancer will likely be resistant to anti-estrogen
therapy, and mechanisms leading to tamoxifen-resistance could cause cross-
resistance to additional anti-estrogens like fulvestrant,” thus, “[a] skilled researcher
would need to understand both mechanisms to effectively treat such a patient.”

Ex. 1014 at § 16 (emphases added); see also Petition at 23. Dr. El-Ashry further
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argues that “[t]o better understand” and “more effectively treat breast cancer,” “a
skilled researcher would have to study both hormone-independent and hormone-
dependent pathways.” Ex. 1014 at 99 65-66; see also Petition at 25-26. Asa
clinician specializing in the treatment of breast cancer for over 30 years, I disagree
with Dr. El-Ashry, who is not a clinician. The question here is not whether a
clinician would consider a patient’s hormone status to determine whether
Sfulvestrant treatment was appropriate but whether a clinician seeking to develop a
treatment for hormone-dependent breast cancer would turn to a reference on a
purely hormone-independent model for guidance. In other words, we are not
treating a patient whose status is unknown. By definition in the claims, the status
of the patient is hormone-dependent. Dr. El-Ashry provides no explanation as for
why treating a hormone-independent patient would be relevant to treating a
hormone-dependent patient with a hormone-dependent treatment, such as
fulvestrant, nor can she. Tellingly, InnoPharma’s clinician, Dr. Harris, is silent on
this issue.

145. Dr. El-Ashry further argues (again without literature support) that
understanding the mechanism of hormone-independent breast cancer is particularly
important for second-line therapies such as fulvestrant. Ex. 1014 at 49 65-66; see
also Petition at 26, 51. But, as she herself admits, fulvestrant “is typically used

after resistance to tamoxifen has developed,” which is another hormone-dependent
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treatment. Ex. 1014 at 9§ 65. Dr. El-Ashry has not cited any reference suggesting
that knowledge of hormone-independent mechanisms are needed to develop
hormone-dependent treatments. As both a matter of logic and a historic fact,
hormone-dependent treatments were used long before scientists understood the
mechanism of resistance to such treatments. Dr. El-Ashry does not dispute this.
Ex. 1014 at § 66 (“Various studies have shown that the development of a hormone-
independent phenotype may be a mechanism of antiestrogen resistance.”); Ex.
1066 (Johnston 1995) at 7 (“The results from the adjuvant group provide the best
evidence that acquisition of a true ER [negative] phenotype may be one
mechanism for tamoxifen resistance.”). She also admits that hormone independent
patients require different treatments. Ex. 1014 at 16 (“[A] patient with hormone-
independent cancer will likely be resistant to anti-estrogen therapy.”). Either the
two pathways are analogous (as Dr. Harris also argues (Ex. 1015 at § 124)) and
fulvestrant is a “treatment failure for both based on the plain text of McLeskey or
they are not analogous and McLeskey would not be considered relevant to the
skilled artisan. Regardless, Dr. El-Ashry’s argument that the skilled artisan would
not exclude McLeskey does not provide any motivation to select McLeskey.

146. Dr. El-Ashry’s statement that “fulvestrant was and 1s known to be a
second-line therapy for the treatment of breast cancer, and is typically used after

failure with tamoxifen” (Ex. 1014 at 9 16, 37) 1s factually incorrect. Fulvestrant
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was not approved by the FDA as a second-line therapy until 2002. For this reason,
her statement that fulvestrant “was known as an effective, if not superior,
alternative to tamoxifen, especially as second-line therapy following tamoxifen
resistance” (Ex. 1014 at § 31) is also incorrect (and internally inconsistent). There
was no direct comparative data of fulvestrant to tamoxifen by 2000, so
“superiority”” had never been shown and no patient had ever been given fulvestrant
unless it was after tamoxifen. Similarly, her statement (Ex. 1014 at 4 24) that
SERDs were one of “the main types of hormone therapy” by 2000 is incorrect.
Indeed, fulvestrant was the first SERD to be approved by the FDA in 2002 and the
only one to this day.

147. McLeskey says nothing about the use of fulvestrant for the treatment
of breast cancer and, instead, encourages that “[t]herapy of such tumors with agents
directed against the autocrine or paracrine effects of FGFs might result in beneficial
effects.” Ex. 1008 at 12-13. And, as discussed below, even if hormone
independent cancers were somehow relevant to the skilled researcher (which I
dispute), McLeskey unequivocally indicates that fulvestrant was a “treatment
failure.” Ex. 1008 at 10.

(i1) McLeskey Is A Study Of Basic Biology Unrelated To
Treatment

148. McLeskey is a basic science research paper designed to investigate an

artificially modified (transfected to overexpress FGFs) hormone independent
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mouse tumor model related to growth factor signaling pathways. Dr. McLeskey
herself stated that the research “was not designed to look at the treatment of any
disease with fulvestrant.” Ex. 2043 (McLeskey Declaration) at 2. The text of the
paper makes that clear.

149. 1t is undisputed that Dr. McLeskey herself stated that “[t]he paper 1s
clear that the formulations of these drugs were for research purposes for
subcutaneous administration to mice—not treatment of humans.” Ex. 2043
(McLeskey Declaration) at 2. Indeed, one of ordinary skill would recognize the
formulations used for the McLeskey research to be those for use in animal
research, not for human therapy. InnoPharma agrees that because of the
constraints of animal biology and animal research, for basic biology research like
this, special animal research formulations are used. Petition at 24-25. A skilled
researcher would understand that the formulations used for endocrine therapy in
McLeskey are all specific for the constraints of working in a mouse model. For
example, the tamoxifen pellets used in McLeskey were purchased from Innovative
Research of America, a company that specializes in only animal formulations. Ex.
2044 (Innovative Research) at 9 (““All products in this catalog are sold for
investigational use in laboratory animals only and are not intended for diagnostic
or drug use.”). In contrast, for humans, tamoxifen was administered orally in 20

mg tablets. Ex. 2045 (PDR 1999 Nolvadex®) at 4. Similarly, letrozole was
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administered in McLeskey in a liquid vehicle of 0.3% hydroxypropyl cellulose via
gavage—for humans, letrozole was approved and sold as oral tablets, with
excipients including ferric oxide, microcrystalline cellulose, and magnesium
stearate. Ex. 2046 (PDR 1999 Femara®) at 12. The McLeskey authors
administered 4-OHA, also known as formestane, in an aqueous vehicle of 0.3%
hydroxypropyl cellulose by subcutaneous injection once daily, six days a week—
for humans, a different formulation was approved in Europe, i.e., 4-OHA powder
suspended in physiological saline for intramuscular injection every two weeks. Ex.
1054 (Santen) at 8; Ex. 2152 (Goss 1986) at 1; Ex. 2153 (Dowsett 1989) at 1.
150. InnoPharma and its expert, Dr. El-Ashry, attempt to distinguish the
tamoxifen pellet and letrozole gavage formulations in McLeskey from the
fulvestrant injections, stating that “these are formulations of drugs that are

typically administered orally in the clinical setting and necessarily need to be

> Even if one accepts InnoPharma’s argument regarding the constraints of i.m.

administration to mice due to muscle size, 4-OHA could actually have been
administered orally or by 1.m. injection because formestane had been given both
ways clinically but McLeskey instead chose an entirely different route (i.e.,
subcutaneous) and formulation than that used in humans. Ex. 2153 (Dowsett
1989) at 1 (“[4-OHA] 1s a clinically effective treatment for advanced

postmenopausal breast cancer by both the parenteral and p.o. routes.”).
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specially formulated for administration to mice.” Petition at 24-25; Ex. 1014 at 9
16, 59-60 (“[O]ral dosage forms must generally be given to mice via different
routes of administration.”).® In other words, InnoPharma and Dr. El-Ashry admit
that the tamoxifen and letrozole formulations were plainly not for human use. But,
they attempt to distinguish the tamoxifen and letrozole formulations from the
fulvestrant formulations based on McLeskey’s description of the castor oil-based
fulvestrant formulation as “preformulated.” Petition at 25; Ex. 1014 at q§ 16, 61.
This same fact was noted by Mylan at least five times in its IPR Petition and
rejected by the Board. Ex. 1078 at 20, 30, 31, 48, 53. In any event, preformulated
formulations are not necessarily appropriate for human use, as the preformulated
letrozole and tamoxifen examples show. Further, by InnoPharma and Dr. El-
Ashry’s own admission, a “POSA would recognize that depot formulations are
administered to mice subcutaneously because mice generally do not have adequate
muscle mass for regular IM injections.” Petition at 50; Ex. 1014 at n.2 (“[A]
person of skill in the art would use the subcutaneous route of administration in

mice, even for drugs that are known to be administered intramuscularly in

6 Letrozole was administered via gavage in McLeskey which is still an oral

route of administration but a different formulation. This further supports that
McLeskey’s formulations were specifically formulated for administration to

animals.

AstraZeneca Exhibit 2002 p. 92



humans.”). This confirms that the fulvestrant formulations are indistinguishable
from the other specially made formulations for this animal research study. A
POSA would have no reason to select the animal research castor oil-based
formulation of McLeskey.

151. Given the difference in formulation and mode and schedule of
administration of the other three endocrine agents used in McLeskey (tamoxifen,
letrozole, 4-OHA) between this animal research experiment and human treatment, a
POSA would not expect that s/he could simply transfer either of the fulvestrant
formulations used in mice and deliver them by a different route and schedule of
administration to humans and achieve successful results. Dr. Harris notes only that
a POSA would have known to administer the fulvestrant formulations
intramuscularly in humans. Ex. 1015 at § 152, 167-168, 181. But, not
surprisingly, he does not answer the question of how a POSA would know that
using the McLeskey formulations and route and schedule of administration for
fulvestrant in mice would successfully translate to humans. This is especially true
given that the mode and schedule of administration and formulations for fulvestrant
used by McLeskey were a “treatment failure.”

152. In fact, InnoPharma states that “[a] POSA would appreciate these
differences [between the two routes] and would not—as AstraZeneca asserts—seek

to ‘extrapolate’ the results of SC administration to IM administration.” Petition at
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50. This acknowledges that InnoPharma cannot account for the differences.

153. McLeskey does not disclose plasma or blood levels of fulvestrant in
mice after subcutaneous administration of any of the experimental drug
formulations used. Ex. 1011 (PTAB Decision) at 9, 24 (“McLeskey [does not]
address fulvestrant blood plasma levels, or otherwise provide pharmacokinetic
data, for any experiment.”; “McLeskey i1s silent with respect to ‘achiev[ing] a
therapeutically significant blood plasma fulvestrant concentration of at least 2.5
ngml™ for at least [two] four weeks.””). A skilled researcher would not find the
lack of pharmacokinetic data surprising given that the study was designed to
look at issues relating to basic science and not drug formulation.

(iv) McLeskey Does Not Teach A Successful Fulvestrant
Formulation

154. InnoPharma’s expert, Dr. El-Ashry, argues that “Dr. McLeskey and
AstraZeneca misinterpret the McLeskey Reference when they characterize its use of
fulvestrant as a ‘treatment failure.”” Ex. 1014 at 9 16, 53-54. Dr. El-Ashry argues
that a POSA would understand that “fulvestrant worked exactly as it was intended
in the McLeskey Reference—by inhibiting the estrogen receptor” because “[t]he
outcome of McLeskey was not due to the performance of fulvestrant, but rather
was a consequence of FGF overexpression.” Ex. 1014 at {9 16, 44, 50, 58; see
also Petition at 22-24. Specifically, Dr. El-Ashry states “we directly confirmed

that fulvestrant was blocking the estrogen receptors in the FGF cells,” “that
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fulvestrant ‘retained activity’ and inhibited endometrial growth in intact mice,” and
“that no growth occurred in the presence of fulvestrant™ and, therefore, “the results
of the McLeskey study show that fulvestrant successfully inhibits ER activity in
wild-type breast cancer cells and in those that have been transfected with FGF”
because “if fulvestrant had not worked as anticipated by blocking the estrogen
receptors, we could not have drawn the conclusion that FGF cell growth was
bypassing the estrogen receptors.” Ex. 1014 at Y 45-49, 58 (first emphasis
added); see also id. at 99 16, 44-52, 54-58. Dr. El-Ashry’s reference to the effect
of fulvestrant on estrogen receptors (whether this be EREs (Figure 8) or any of the
cell line experiments (Figures 4, 5, 6)) all relate to use of the compound,
fulvestrant, dissolved in cell culture media (or estrogen-depleted medium)—not
either of the fulvestrant formulations used for the in vivo experiments. This further
supports McLeskey’s description of the fulvestrant formulations used in the in vivo
experiments as a “treatment failure.” Nonetheless, Dr. El-Ashry’s explanation now
in 2017 1s inexplicably at odds with her statement as a co-author in 1998 when she
described fulvestrant as a “treatment failure™ at least 10 times in the McLeskey
paper. Even if accepted at face value (which I reject), this new view of Dr. El-

Ashry was not available to a POSA in 2000.”

7 Similarly, Dr. El-Ashry’s citation to “subsequent clinical studies performed

on human breast cancer patients” that “cite the McLeskey Reference to explain
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155. As I discussed in my previous IPR declaration, the plain text of
McLeskey characterizes the fulvestrant animal formulations used as “treatment
failure[s].” Ex. 1008 at 10 (emphasis added). Indeed, the very text of McLeskey
repeatedly emphasizes the failure of these fulvestrant (ICI 182,780) animal
formulations to arrest the cancer:

o “Treatment with ICI 182,780 did not inhibit tumor growth”

(Ex. 1008 at 4 (emphasis added));

o “[FJailure of ICI 182,780 to inhibit the estrogen-independent growth
exhibited by this cell line” (/d. (emphasis added));

e “Fig. 1 Growth of FGF-transfected MCF-7 cells in ovariectomized nude
mice is not inhibited by treatment with ICI 182,780 (Id. at 5 (emphasis
added));

e “ICI 182,780 did not decrease tumor growth” (Id. (emphasis added));

o “ICI 182,780 did not inhibit estrogen-independent tumor growth™ (/d.
(emphasis added));

e “Administration of ICI 182,780 to animals . . . produced no effect” (1d.

(emphasis added));

their experimental results™ dated 2008 and 2003, years after the invention date,

were not available to a POSA in 2000 and are likewise irrelevant. Ex. 1014 at §

64.
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e “[T]he continued progressive in vivo growth” (Id. (emphasis added));

e “Table 1 Metastasis of FGF-transfected MCF-7 cells 1s not inhibited by
treatment with ICI 182,780 or aromatase inhibitors™ (/d. at 6 (emphasis
added));

e “Metastatic Frequency of Tumors Produced by FGF-transfected MCF-7
Cells in Mice Treated with ICI 182,780 or Aromatase Inhibitors Is Not
Affected by Treatment” (Id. (emphasis added));

o “FGF-transfected MCF-7 cells is not affected by ICI 182,780 or by either
of two aromatase inhibitors . . . treatment failure” (/d. at 10 (emphasis
added)).

156. Even the title of McLeskey informs the skilled artisan that
“Tamoxifen-resistant Fibroblast Growth Factor-transfected MCF-7 Cells Are Cross-
Resistant in Vivo to the Antiestrogen ICI 182,780 [fulvestrant] and Two Aromatase
Inhibitors.” Ex. 1008 at 1 (emphasis added). In other words, the cells are resistant
to treatment with tamoxifen and additionally resistant to treatment by fulvestrant.

157. For this reason, McLeskey encourages the skilled artisan to seek
alternatives to fulvestrant for breast cancer treatment. McLeskey explains that
tamoxifen resistance is an “important therapeutic dilemma.” Ex. 1008 at 1. The
fact that the FGF-transfected cells were “cross-resistant™ to the subsequent

exposure to endocrine agents indicates that none of the drugs (aromatase
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inhibitors or fulvestrant) used in the animal studies worked to suppress tumor
growth 1n this artificial model. For this reason alone a POSA would not
recommend this formulation for human testing based on this study. Further,
McLeskey cites the preliminary results in Howell 1995 and Howell 1996 for the
proposition that many tamoxifen-resistant patients do not respond to fulvestrant.
Ex. 1008 at 2. McLeskey proposed that the failure of tamoxifen-resistant patients
to respond to further hormone therapy like fulvestrant suggests a hormone-
independent mechanism of such resistance. Ex. 1008 at 2. McLeskey suggests that
additional research should look to whether the growth factor, FGF, could provide
such a hormone-independent mechanism.

158. McLeskey found that “[fulvestrant] did not affect the estrogen-
independent growth of the FGF-transfected MCF-7 cells in vivo.” Ex. 1008 at 6.
McLeskey explained that “[t]hese studies indicate that estrogen independence may
be achieved through FGF signaling pathways independent of ER pathways.” Ex.
1008 at 1. McLeskey encouraged that, instead of using antiestrogen therapy, like
fulvestrant, “[t]herapy of such tumors with agents directed against the autocrine or
paracrine effects of FGFs might result in beneficial effects.” Ex. 1008 at 12-13.
McLeskey concluded that “[t]he persistence of estrogen-independent growth
despite pharmacological strategies to abrogate all estrogenic activity supports the

hypothesis that the effect of FGF transfection in promoting such growth is due to a
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direct effect of the transfected FGF.” Ex. 1008 at 10. Thus, McLeskey notes a
clinical problem of tamoxifen resistance, proposes a mechanism to explain that
problem, and reports experiments on the basic biology supporting a hormone-
independent mechanism.

(v)  The Skilled Artisan Would Not Expect The
Administration Method Of McLeskey To Succeed

159. Given that the fulvestrant formulations used in McLeskey were
deemed a “treatment failure” when administered to mice, the ordinary researcher
would certainly have no basis to expect success in administering those same
formulations to humans using a different route and schedule of administration. Ex.
1011 (PTAB Decision) at 28, 30 (Petitioner “fail[s] to address the differences
between injection methodologies. . . . ‘[R]esults from subcutaneous administration
in general, and including those included in McLeskey, cannot be extrapolated to
intramuscular administration,” either with respect to side effects or efficacy.”).

160. Dr. Harris argues that “[i]n spite of the significant prior art teaching
the efficacy of fulvestrant, Dr. Sawchuk asserted that ‘one of ordinary skill in the
art would not have been informed about the usefulness of either fulvestrant
formulation when administered subcutaneously to a mouse for the treatment of
cancerous tumors.”” Ex. 1015 at 9 61. The possible “efficacy” of a compound is
different than the success of a particular formulation. McLeskey lacks any data

from which an ordinary researcher could draw conclusions regarding drug
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absorption and metabolism, much less safety and efficacy, of any formulation.
161. For this reason, as noted above, Dr. El-Ashry’s declaration wherein
she focuses on the alleged activity of the compound fulvestrant does not add
anything with regard to the formulations. Ex. 1014 at qq 16, 47, 55-57 (“the
McLeskey Reference would convey to the skilled researcher that fulvestrant

99, <&

effectively inhibits the estrogen receptor”; “we injected fulvestrant into
reproductively intact female mice for two weeks”; “we administered fulvestrant
and two Als to block the effect of estrogen”; “we treated wild-type ML-20 breast
cancer cells with fulvestrant and found that growth did not occur; “when we
injected fulvestrant into reproductively intact female mice . . . we found that
Julvestrant ‘retained activity’ and successfully prevented growth of endometrial
cells™; “when the cells are treated with fulvestrant . . . ER activity was blocked as
would be expected™). In all of the above quotes by Dr. El-Ashry which refer to in
vitro studies not only does she only reference the compound, but, indeed, neither of
the fulvestrant formulations reported in the in vivo studies were used in the in vitro
experiments. The only reference above involving in vivo experiments relates to the
report on the effects of the four actives (letrozole, 4-OHA, tamoxifen, fulvestrant)
on the endometrium. Once again, Dr. El-Ashry does not specifically attribute any

of the “Results Reported™ and “Conclusions That A Skilled Researcher Would

Draw” from McLeskey (Ex. 1014 at 9 38-58) to either one of the two disclosed
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fulvestrant formulations and, indeed, she cannot because it is not disclosed in the
publication which, if any, was used in the study.

162. The text of McLeskey itself characterizes the results with ICI 182,780
as a “failure.” Ex. 1008 at 10. There are no fulvestrant blood concentrations
reported for any of the in vivo experiments in McLeskey and therefore there 1s no
evidence that fulvestrant was even delivered to the tissues of interest. A skilled
researcher would not find the McLeskey reference description of any formulation
to be helpful in looking to find a formulation to safely and effectively treat
hormonal dependent diseases, such as breast cancer, in humans. Instead, the
skilled researcher reading McLeskey would conclude that it raised doubts about
the usefulness of anti-hormone treatments for breast cancer.

163. Dr. Harris opines that “[a] person of skill in the art would not be
deterred by the fact that McLeskey administered fulvestrant subcutaneously in
mice” and “would have known that mice would not usually be treated via IM
injection because they do not have sufficient muscle and therefore are at risk of
tissue damage.” Ex. 1015 at  151. But McLeskey expressly states that the
fulvestrant formulations used in the study were administered subcutaneously, not
intramuscularly. There 1s no suggestion in McLeskey to administer the
formulations intramuscularly. And, in fact, physicians consider intramuscular and

subcutaneous administration to be very different because their environments for
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injection are entirely different. InnoPharma’s expert, Dr. Bergstrom, admits that
intramuscular administration can lead to different pharmacokinetic results than
subcutaneous administration. Ex. 1013 at § 18 (“When a drug is administered to a
subject, there are various factors that affect the manner in which the drug moves
through and is processed by the body [including] the anatomical or physiological
environment in which the drug is placed, and the distribution of the drug into the
peripheral tissues of the subject.””). One could not extrapolate subcutaneous
administration in mice to intramuscular administration in humans with any
reasonable expectation of success, especially since the fulvestrant formulations in
McLeskey “did not inhibit tumor growth.” Ex. 1008 at 4 (emphasis added).

164. 1 disagree with Dr. Harris’s unqualified statement that “animal studies are
predictive of clinical effects in humans™ and “[1]t was reported that the human studies
were bearing out the early predictions of the animal studies” so a POSA would be
“motivated to look to pre-clinical animal studies.” Ex. 1015 at 4 148-151, 173; see
also Ex. 1014 at 9 16, 40, 63. The references Dr. Harris cites for support are
Thomas which is a phase I study in humans and Derendorf which is a study
relating to antibiotics, not cancer treatment, with no mention of fulvestrant. Simply
because live animals were used for the research does not make the methodologies
applicable for humans in the clinic. Much of basic biology research, being done on

animals that will be sacrificed, 1s done using techniques and formulations not
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applicable to human treatment. For instance, as discussed above, the formulations
used in McLeskey were laboratory formulations for use in basic biology research in
animals: “[l]etrozole . . . was administered via gavage™; and “[s]ustained-release
(60 day) pellets containing 5 mg of tamoxifen were obtained from Innovative
Research of America.” Ex. 1008 at 2. Asnoted above, a POSA would not look to
a formulation such as that disclosed in McLeskey—which was identified as a
“treatment failure”—and expect success in administering it to humans.

2)  No Reason To Combine McLeskey With Howell 1996

165. In addition to there being no reason to select either McLeskey or
Howell 1996, as discussed above, one of ordinary skill would not have
reasonably expected that animal research investigating a basic biological
mechanism or creating a disease model for one biological (hormone independent,
growth factor mediated) pathway (i.e., FGF) could provide any relevant
information regarding the usefulness of a specific pharmaceutical formulation
for treating a disease in humans via a different biological pathway (i.e., ER). In
my opinion, one of ordinary skill in the art would have had no reason to
combine the basic biology rodent model research reported in McLeskey with
the early stage clinical study reported in Howell 1996 and, he or she would not
have had a reasonable expectation of success in doing so.

166. Dr. Harris argues that “a person of skill in the art would quite simply
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apply the McLeskey AstraZeneca formulation with the methodology shown in
Howell (also using an AstraZeneca formulation) to reach the patented result.” Ex.
1015 at § 164. In other words, Dr. Harris suggests that McLeskey and Howell
“match.” They do not.*

167. As demonstrated in the table below, a researcher would have no
motivation to combine the McLeskey formulation with the method described in
Howell 1996 because the two simply do not match on nearly every significant

parameter (other than active ingredient and vehicle).

Howell 1996 McLeskey
Intramuscular administration Subcutaneous administration
To humans To mice
Once monthly Once weekly

This statement highlights Dr. Harris’s retrospective analysis. By choosing
McLeskey, which fails to teach nearly all of the limitations of the claims and itself
describes the fulvestrant formulations used 1n the study as “treatment failure(s),” to
combine with Howell 1996, Dr. Harris ignores the clear teachings of the art.
Indeed, if a POSA were to look to any fulvestrant formulation based on Howell
1996, 1t would not look to a failed animal formulation such as the one disclosed in

McLeskey. Ex. 1015 at § 175.
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Antitumor effects Treatment failure

Not cross resistant Cross resistant

168. McLeskey studied a model of estrogen-independent growth, and not
the claimed hormonal dependent breast cancer. Ex. 1008 at 2 (“We therefore
sought to determine the sensitivity of the estrogen-independent tumor growth of
FGF-transfected MCF-7 cells to [fulvestrant].””). McLeskey administered the
castor oil-based formulation to cell cultures and mice, not humans. Ex. 1008 at 2.
McLeskey administered the formulation subcutaneously, not by the claimed
intramuscular route. Ex. 1008 at 2 (“ICI 182,780 . . . was administered s.c.”).
McLeskey administered the formulation weekly, not monthly or biweekly. Ex.
1008 at 2 (“ICI, 182,780 . . . was administered . . . every week.”). The title of
McLeskey declares that the tumors studied were “Cross-Resistant in Vivo to the
Antiestrogen ICI 182,780.” Ex. 1008 at 1. The abstract explains that the
fulvestrant formulations “did not slow estrogen-independent growth or prevent
metastasis of tumors produced by FGF-transfected MCF-7 cells in ovariectomized
nude mice.” Ex. 1008 at 1. And, McLeskey concluded that ICI 182,780 was a
“treatment failure.” Ex. 1008 at 10.

169. Dr. Harris argues that Howell and McLeskey are combinable because
McLeskey had “a purpose similar to Howell” in that both used fulvestrant due to “its

proven success as a pure antiestrogen that blocks estrogen by binding to ER.” Ex.
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1015 at 99 159-160. First, as discussed above, Howell and McLeskey are directed to
investigations of different biological pathways (hormone dependent versus hormone
independent (FGF)) in different species (humans versus mice) for different reasons
(treatment for breast cancer in humans versus animal research investigating a basic
biological mechanism)—I disagree that their purposes were similar. Second,
Howell was the first phase II clinical trial to administer fulvestrant to humans so to
state that Howell used fulvestrant due to its “proven success’ is misleading.

170. Moreover, in describing the rationale for the research, McLeskey
cites to a range of eight papers reporting clinical study of fulvestrant and
aromatase inhibitors and Howell 1996 is an author on four of the eight papers
cited in that range, including one on aromatase inhibitors and one on endocrine
therapies generally—there is no reason to pick out Howell 1996 as having a
connection. If anything, McLeskey criticizes Howell 1996—as a rationale for the
significance of her research relating to an alternative pathway, McLeskey
interprets Howell 1996 as having a low percentage of positive responses to
fulvestrant and aromatase inhibitors as support that a different, hormone-
independent pathway exists. Ex. 1008 at 2 (“[E]arly results for small numbers of
tamoxifen-resistant patients have shown that only about 30-40% of such patients
have a positive response to subsequent ICI 182,780 or aromatase inhibitor

therapy.”). Further, the reasoning that McLeskey i1s somehow connected to
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AstraZeneca and that connects the animal research formulation to the Howell 1996
study 1s also attenuated. Other papers cited by Dr. Harris include the work of the
AstraZeneca team, however, McLeskey has no AstraZeneca authors.

3) No Expectation That This Combination Would Successfully
Treat Hormone Dependent Breast Cancer In Humans

171. A skilled artisan would have no expectation that combining the
formulation in McLeskey with the method in Howell 1996 would successfully treat
postmenopausal women with hormone dependent breast cancer. First, as noted
above, the publications do not match on many significant parameters, each
difference raising uncertainty. Second, each publication independently teaches
away from the parameters of the claims. For example, Howell 1996 teaches a
POSA to go down in dose (which turned out to be a failure). McLeskey refers to
fulvestrant repeatedly as a treatment failure, cites to Howell 1996 as showing the
low response rate of fulvestrant, and uses weekly subcutaneous administration.
Third, as discussed in more detail below, many other promising drugs failed even
after reaching late-stage clinical development so the limitations of both Howell
1996 and McLeskey noted above would provide no expectation of success to a
clinician that the combination of the two could successfully treat hormone
dependent breast cancer in postmenopausal women.

172. Dr. Harris argues that a POSA “would have reasonably turned to

McLeskey to combine the disclosed formula with the method taught by Howell to
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administer the claimed fulvestrant formulation via IM injection once or twice a
month to humans and would have achieved the claimed therapeutically significant
blood plasma fulvestrant concentrations.” Ex. 1015 at § 166. Importantly, Dr.
Harris provides no reason why a POSA would possibly expect the McLeskey
fulvestrant formulations, which failed in animal experiments, to achieve success in
humans using Howell 1996°s method.

173. Dr. Harris simply states that “a skilled artisan would have had a
reasonable expectation that the formulation in McLeskey would be therapeutically
effective in IM injections in humans even though it was used subcutaneously on
mice in that case” and “would have expected to see the same pharmacokinetics as
Howell if given intramuscularly in humans.” Ex. 1015 at 9 171, 177. While he
comments that “[t]here were numerous studies reporting on successful results
using fulvestrant both in animals and humans as a treatment of hormone-dependent
cancer” he fails to reference any of these studies. Ex. 1015 at § 172. Indeed, there
was only one study using fulvestrant in humans as a treatment for hormone
dependent breast cancer by 2000, i.e., Howell 1996. Dr. Harris then continues that
a POSA “would have known that formulations used in the various tests can be
comparatively effective used in humans™ but fails to reference or even state the
basis for his opinion. /d. He further states his opinion that “it 1s routine practice to

look to early animal studies to determine formulations for new drugs” and a POSA
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“would know that he or she could apply teachings regarding the fulvestrant
formulation used in animals, such as McLeskey, to that used in humans.” Ex. 1015
at 9§ 174. If this was indeed routine practice, he fails to address why the other three
actives in McLeskey (tamoxifen, 4-OHA, letrozole) all used different formulations
in humans. Indeed, Dr. Harris cherry picks fulvestrant but even then doesn’t
comment on the fact that there were two fulvestrant formulations reported in
McLeskey. McLeskey would have informed the skilled artisan that the reported
fulvestrant formulations would be ineffective.

174. Dr. Harris then proceeds to selectively quote (out of context) from a
report published in 1994 of which I am a co-author, Nicholson, which he claims
“explained that the efficacy and toxicity reports shown in vitro can be predictive of
and compared to results shown in vivo to achieve successful results.” Ex. 1015 at
9 176. In fact, what Nicholson stated clearly at the outset was that “[s]ince pure
antioestrogens are now entering clinical development, the current paper seeks to
outline some of their basic cellular and antitumour properties on human breast
cancer cells in vitro primarily using the lead compound ICI 164,384, and to
compare this information with data derived from a phase I study of ICI 182,780 in
primary breast cancer patients.” Ex. 1053 (Nicholson 1994) at 3-4. This statement
alone at the beginning of the paper would tell the skilled artisan that the in vitro

results could not be predictive of clinical efficacy since the authors are comparing
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results on two entirely different compounds. The Nicholson paper was not about
using the in vitro results for one drug (ICI 164,384) to predict the clinical results of
another (ICI 182,780). Rather, the paper is a review of information about pure anti-
estrogens that notes that “clinical trials with pure antioestrogens are in their
infancy” and “consequently little 1s known about their clinical properties.” Ex.
1053 (Nicholson 1994) at 12. Indeed, in a publication a year later (1995),
Nicholson, the same author, also compares these compounds and concludes that
“[i]n clinical breast cancer it is foo early to judge the final value of these
compounds.” Ex. 1032 (Nicholson 1995) at 12 (emphasis added).

175. InnoPharma additionally argues that “Howell expressly teaches that
IM injections of fulvestrant are successful.” Petition at 55. But, Howell nowhere
says this as a universal rule for any formulation, which would be scientifically
improper. And, Howell gives no information on the composition of the
formulation aside from castor oil. InnoPharma is relying on McLeskey for that.
Thus, InnoPharma must show that the skilled artisan would expect the McLeskey
castor oil fulvestrant formulation to be successful, despite McLeskey’s own
characterization of the work as a “treatment failure” and its absence of
pharmacokinetic data. That it cannot do.

176. Dr. Harris’s rationale for “how to account the differences between

administering a drug subcutaneously in mice versus by IM injection in humans™
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further supports my opinion that one could not predict how a failed subcutaneous
formulation tested in mice would work in humans intramuscularly. Ex. 1015 at q
178. For example, he argues that a skilled artisan would know that: “mice have a
much higher and faster metabolism and rate of clearance than humans™ and ““a
weekly subcutaneous injection in a mouse would be released more rapidly.” Ex.
1015 at § 181. Despite admitting these differences in release rates between species
he argues that “more frequent subcutaneous injections in mice would
understandably and predictably be replaced by longer acting IM injections in
women” and “more frequent subcutaneous injections would be expected to be
replicated by less frequent longer acting injections.” Ex. 1015 at 9 181, 191. Itis
not surprising that Dr. Harris does not cite to a single reference for support.
Indeed, as the Board noted, “the composition of a formulation can have significant
and unpredictable effects on the pharmacokinetics, efficacy, and side effects
(including post-administration precipitation reactions) when administered
intramuscularly.” Ex. 1011 (PTAB Decision) at 27. Thus, the Board concluded,
“given the unpredictability in the art, we are not persuaded that [a POSA] would
have reasonably expected that the castor oil-based formulation of McLeskey would
provide the claimed pharmacokinetic profile.” Ex. 1011 (PTAB Decision) at 28.
177.  Without support, Dr. Harris states that a POSA “looking at the

McLeskey formulation—which, like the product used in Howell, is also a castor
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oil-based composition supplied by AstraZeneca with the same concentration (50
mg/ml) of fulvestrant—would have expected to see the same pharmacokinetics as
Howell if given intramuscularly in humans.” Ex. 1015 at § 171. But, there is no
reason the skilled artisan would have believed that the McLeskey formulation
would result in the Howell pharmacokinetics given that McLeskey does not
address fulvestrant blood plasma levels, or otherwise provide pharmacokinetic
data, for any experiment. Essentially, Dr. Harris is arguing that any castor oil-
based formulation would give the same pharmacokinetics.

178. To try to support his argument that the pharmacokinetics would be
expected, Dr. Harris attempts to suggest (without basis) that the McLeskey
formulation and the Howell formulation are the same. For example, he argues that
“[h]aving seen the positive results of Howell, a person of ordinary skill in the art
would be drawn to other experiments using the same formulation, including
McLeskey, and would have combined McLeskey with Howell.” Ex. 1015 at § 161.
He also provides the unsupported “opinion” that “a pharmaceutical company
providing a formulated agent for testing purposes would provide the same product
to investigators.” Ex. 1015 at § 161. These suggestions are baseless. In a related
litigation, the defendants made the same allegations submitted by InnoPharma
here, including just such an unsupported suggestion. The clinical expert testifying

for those defendants, when questioned by the Court, admitted that a skilled artisan
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at the time of the invention would have no idea what formulation was used in
Howell 1996. He stated that his guess that the McLeskey formulation was used in
that study was “speculating,” and that “[t]here is nothing in the literature to
confirm [this] speculation.” Ex. 2049 (July 14 Trial Tr.) at 213:10-17.

179. Indeed, it 1s not unusual that the method of administration used in
early phase clinical trials (first in man, or early phase I or II studies) is not
intended to be, or is discovered not to be, the best method of administration for
clinical use. Ex. 2051 (Cohen) at 14; Ex. 2052 (Sweetana) at 9 (““Heroic’
approaches describe efforts to solubilize drugs for early clinical studies [] using
additives that probably are not acceptable for commercial formulations.”).

180. Dr. Harris argues that a POSA “would have been motivated by the
many positive reports on fulvestrant to research a long-acting formulation of
fulvestrant for long-term use as a therapeutic agent.” Ex. 1015 at  156. But, at
the time of the invention leading to the 139 Patent, only a small number of
innovator companies were pursuing pure antiestrogens. And, to date, no compound
with the same mechanism of action as fulvestrant has ever received FDA approval.
Simply because a compound shows promise in early clinical work does not provide
areasonable expectation that any method of treatment using that compound would
be successful. Indeed, of the “promising” compounds described above (Section

X.B.), not one of the new compounds in development at the time reached the
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market except fulvestrant.

181. For example, the second-generation aromatase inhibitor formestane
produced a 24% objective tumor response rate in a large clinical trial. Ex. 2025
(Masamura 1994) at 4. However, its intramuscular route of administration was
considered an “[o]bstacle[] to the use of formestane.” Ex. 2026 (Kelloff 1998) at
8. In particular, “studies reported sterile abscesses due to the intramuscular
injection required for administration of this compound.” Ex. 2025 ( Masamura
1994) at 4. Formestane has not received FDA approval.

182. Therefore, a POSA would not have been motivated to apply the
teachings of McLeskey to Howell 1996 and would not have had a reasonable
expectation of success that the combination could be used for treating hormone
dependent breast cancer in humans.’

C) Ground Three: Howell 1996 In Combination With McLeskey And
O’Regan

1) O’Regan Adds Nothing And Further Supports That One
Would Not Use The Formulation In McLeskey

183. O’Regan describes a study in ovariectomized mice with implanted
endometrial tumors “to evaluate the effects of toremifene and ICI 182,780 on the

growth of human endometrial cancer.” Ex. 1009 at 1. O’Regan discloses that

I am not a formulator or a pharmacokineticist and I understand that experts

in those areas will be providing their opinions in support of AstraZeneca.
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“[t]amoxifen and toremifene were each suspended in a solution of 90% CMC (1%
carboxymethlycellulose in double-distilled water) and 10% PEG 400/Tween 80
(99.5% polyethyleneglycol 400 and 0.5% Tween 80)” and that “[t]Jamoxifen was
administered orally, 1.e., by mouth, at a dose of 0.5 mg per mouse daily for 5 days
each week™ and “[tJoremifene was administered orally at a dose of 0.5, 1.5, or 5
mg per animal.” Ex. 1009 at 2. The ICI 182,780 (fulvestrant) formulation used in
O’Regan “was dissolved in ethanol and administered in peanut oil (following the
evaporation of ethanol under N,) to a final concentration of 50 mg/mL” and
“injected subcutaneously at a dose of 5 mg (0.1 mL peanut oil) per animal each
week.” Ex. 1009 at 2.

184. O’Regan cites to Howell 1996 as an early stage study and states that
“there are not the same stringent requirements for a drug that is used as a palliative
therapy in advanced disease compared with drugs that are used for long-term
adjuvant therapy™ and “[c]learly, a woman should not be led to believe that no
risks exist because inadequate and early clinical studies are being reported.” Ex.
1009 at 2, 5. O’Regan further warns (citing to Howell 1996) that “[c]linically,
[fulvestrant] must be given by depot intramuscular injection because of low oral
potency.” Ex. 1009 at 2.

185. O’Regan does not disclose a “method for treating a hormonal

dependent benign or malignant disease of the breast or reproductive tract™ or
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“administering intramuscularly to a human in need of such treatment.” O’Regan
does not disclose “about 10% w/v of ethanol; about 10% w/v of benzyl alcohol; and
about 15% w/v of benzyl benzoate™ and “a sufficient amount of castor oil vehicle.”
Further, O’Regan does not teach that “a blood plasma fulvestrant concentration of
at least 2.5 ngml™ [is achieved] for at least two weeks”; or “wherein the blood
plasma fulvestrant concentration [of at least 2.5 ngml™] is attained for at least 4
weeks” in a human (i.e., individual).

186. InnoPharma argues that the POSA would “have been motivated by
Howell to look to the study reported in O’Regan,” because “O’Regan specifically
cites Howell as confirming that fulvestrant ‘has shown promising results clinically
in Europe, with high response rates of almost 70%’” and because “O’Regan tests
the same compound.” Petition at 60. But, at the time of the invention, hundreds of
publications reported tests on “the same compound.” InnoPharma provides no
basis for selecting O’Regan. Moreover, O’Regan cites 38 references, and
InnoPharma does not explain how a citation to Howell would teach the POSA to
combine O’Regan with Howell specifically to achieve the claimed invention.

187. Dr. Harris argues that a POSA “would have been both motivated to
apply the teachings of [] McLeskey to Howell and O’Regan, and further would
have had a reasonable expectation of success that the combination could be used

for using the claimed formulation in the claimed amounts as taught in the
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challenged claims to treat hormone dependent breast cancer in humans.” Ex. 1015
at 99 122, 197. Specifically, Dr. Harris argues that a POSA “would have known
that Howell administered an IM formulation to humans and would have searched
th e existing literature for additional information regarding using fulvestrant in
breast cancer treatment in humans and would have been led to O’Regan, which
explains that, in humans, fulvestrant [] should be administered by IM injection due
to low oral potency.” Ex. 1015 at § 167. O’Regan does not describe the treatment
of breast cancer in humans with fulvestrant. O’Regan describes a study in
ovariectomized mice evaluating the risks of promoting endometrial cancer after
treatment with toremifene or fulvestrant. Ex. 1009 at 1. The only fulvestrant
formulation used in O’Regan is a peanut oil formulation administered
subcutaneously to mice once-a-week. O’Regan does not use intramuscular
administration.

188. Dr. Harris opines that “the reason O’Regan is using fulvestrant
subcutaneously in the experiment is because she was using it in mice and it was
known at the time that mice have low muscle mass, often making them unsuitable
for IM injections.” Ex. 1015 at § 118. O’Regan never says that. Rather, like the
McLeskey reference, this is a basic science experiment—not an evaluation of a
potential clinical formulation. It uses animal formulations.

189. InnoPharma’s experts admit that the different injection routes affect
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the rate of release, and that the results are not predictable. Ex. 1013 at § 18 (“When
a drug 1s administered to a subject, there are various factors that affect the manner
in which the drug moves through and is processed by the body [including] the
anatomical or physiological environment in which the drug is placed, and the
distribution of the drug into the peripheral tissues of the subject.”); Ex. 1012 at §
272 (“[SJubcutaneous administration generally provides a slower release profile.”
(emphasis added) (citing Ex. 1111 at 2 (“Absorption of drugs which are given
subcutaneously [in humans] is generally slower than after intramuscular
administration because of less efficient regional circulation.”)); Ex. 1015 at 4 181
(“[A] weekly subcutaneous injection in a mouse would be released more rapidly. .
.. [FJulvestrant must be administered via IM injection in humans and [] IM
injections of fulvestrant enable prolonged release.” (emphasis added)).

190. InnoPharma adds O’Regan to the analysis for Ground 3 solely
because of its statement that “[c]linically, [fulvestrant] must be given by depot
intramuscular injection because of low oral potency.” Petition at 60; Ex. 1015 at
168. Based on this statement, InnoPharma argues that O’Regan “is strong
evidence that a POSA would expect success in using the McLeskey formulation
intramuscularly in humans.” Petition at 61. But, O’Regan does not add any
research on route of administration—O’Regan cites to Howell 1996 for support for

this statement (Ex. 1009 at 2). O’Regan adds nothing to Howell’s disclosure of
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intramuscular administration. And, O’Regan says nothing about the McLeskey
formulation.

191. This statement actually supports the conclusion that the skilled artisan
would be discouraged from using either the subcutaneous formulation in McLeskey
or the O’Regan subcutaneous peanut o1l formulation—making it clear that such
formulations were for animal experiments and differed from how fulvestrant had
been administered in early clinical studies.

192. Dr. Harris argues (yet once again without literature support) that a
POSA “would have reasonably turned to O’Regan, which used fulvestrant
subcutaneously in mice like McLeskey, and would learn that it could use the
formula taught by McLeskey in a sustained release IM injection in humans.” Ex.
1015 at § 170. Dr. Harris cites nothing in O’Regan to suggest that McLeskey’s
formulations would be effective when used intramuscularly. Nor can he, given
that O’Regan itself uses subcutaneous administration once-a-week of a peanut oil
formulation 1n mice. Instead, what this argument appears to be suggesting is that if
fulvestrant was administered intramuscularly 1n clinical use so far, every
formulation of fulvestrant, including animal pre-clinical formulations, would
therefore be appropriate for intramuscular use in humans and give the same results
as Howell. This is scientifically untenable and assumes that formulation 