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I. QUALIFICATIONS AND BACKGROUND

A. Education and Experience

l_ My name is Leslie Oleksowicz. I am a physician and oncologist with

over thirty years of experience, spending over 25 years in clinical practice.

Throughout my career I have conducted clinical research in the field of Medical

Oncology, participated in over 100 clinical trials, and written over 75 publications

in my area of expertise” I have treated hundreds of patients with all stages and

subtypes of breast cancer, and I directed a basic science laboratory research effort

from 1992—2000 which focused on breast cancer adhesive receptors and their role

in tumor metastases In my role as CEO of Leslie Oleksowicz, MD... LLC, I have

also acted as a consultant to provide strategic intelligence to the financial and

pharmaceutical industries1 advising expertise to biotech and EMR (electronic

health medical record) start-up companies and expert skills in legal cases involving

intellectual property in the context of oncologic phannaccuticals. My full

curriculum vitae (CV) is attached hereto as Exhibit A and is incorporated herein.

2. I received my BA. in Biological Sciences from Amherst College in

1978, graduating mogno cum {nude and Phi Beta Kappa. I received my hill from

Tufts University School of Medicine in 1982.

.1. After finishing medical. school, [ completed postgraduate training

Internship and Residency Programs in Internal Medicine in 1985 at the Albert
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Einstein College of Medicine (Montefiore University Hospital, Bronx, Nfi‘ifi) and

was certified by the American Board of Internal Medicine (ABIM) in 1988.

Additionally, I received research and clinical training (Fellowship) in the medical

specialties of Hematology, completed in 1987 at Mount Sinai Medical Center

(New York, NY.) and Medical Oncology completed in 1989 at Mount Sinai

Medical Center (New York, NY), I was certified by the AIIM in Medical

Oncology in 1989. From 198942015, I held faculty positions as an academic

oncologist at Mount Sinai Medical Center, (New York, NLY.), Montefiore

University Hospital, (Bronx, NY), Roswell Park Cancer Institute (Buffalo, NY),

University of Cincinnati Cancer Institute (Cincinnati, OH), Saint Louis University

Cancer Center (Saint Louis, MO) and the Dana Farber Cancer Institute (Boston,

MA).

4_ I currently serve as Chief Executive Officer of Leslie Oleksowicz,

MD, LLC, which provides strategic intelligence to the financial and

phannaceutical industries, advising expertise to biotech and EMR (electronic

health medical record) start-up companies and expert skills in legal cases involving

intellectual property in the context of oncologic pharmaceuticals.

5. I have been a member of a number of profssiona] societies, including

the American Society of Clinical Oncology (cun‘ent member), the American

Society of Hematology, SWOG (a worldwide network of researchers that designs
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and conducts cancer clinical trials), the American College of Physicians, and the

National Kidney Cancer Asseciation (current member, editorial advisory board).

6, I have served as an editer for the following journals: Cancer,

American Journal of Medical Sciences, Seuthem Journal of Medicine, Journal of

Urclegy, Kidney Cancer, and Transfusion.

7. l have extensive experience treating patients with breast cancer;

including honnnne receptar—pcsitive breast cancers. During my 25 years in

academic practice} I have directed beth basic science and clinical investigatiens in

the area of hormone positive breast cancer. From vl992w—2ODDs lied a basic science

research effert studying adhesive glycepretein receptors expressed by hermene—

positive breast tumor cells that participated in the metastatic precess. As a

principal member of an institutien-wide breast malignancy affinity group, I

facilitated collaboratiens amongst clinicians and basic science investigators. My

laboratory research was funded by several competitive grant~awarding grcups,

including the American Cancer Society, the Elsa U. Pardee Foundation, Sande:

Phannaceuticals, and the Roswell Park Alliance Foundatiom with the resultant

research generating ll publications in top-tier peer-reviewed journals.

Additionally, as an invited guest speaker, I presented my work at multiple NCI—

designated cancer centers including the Albert Einstein Cancer Centerfi the Mcunt

Sinai Medical Center, the Grace Cancer Drug Center and the Roswell Park Cancer
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Institute. In 2003, when I was recruited to the University of Cincinnati Cancer

Institute, I directed a clinical trials program, focusing in large part on hormone

receptor-positive breast cancer. Over a nine-year interval from 2003~2012, l was

principal investigator of 12 breast cancer clinical trials. From 8/2008 - 5/2012: I

was principal investigator of the SWOG 1222 trial entitled, Phase 1]] Randomized

mm QfAnastmzoZe vs. Aaostrazoie (Md Fttives'tram as First Line Therapy in Post-

Menopnusal Women with Metastatic Breast Comer. and from 10/2011 .. 5/2012, 1

was pfincipal investigator in the SWOG 8100'? trial, which investigated tamoxifen,

letrozole, anastrozole and exemestane with or without chemotherapy in patients

with invasive breast cancer. Additionally. I directed many other clinical trials

evaluating a variety of investigational agents in the setting of early and advanced

hormone receptor—positive breast cancer.

8. l have also participated in over 100 clinical trials. in over $0 of which

I served as the Principal Investigator. The majority of these involved evaluating

different pharmaceutical interVentions for cancer treatment. I have served as

Principal Investigator on studies evaluating fulvestrant and tamoxifen as treatments

for breast cancer in women.

9. I have received a number of awards for my work. I was awarded the

l-lampden Scholarship during medical school on the basis of my GPA. While

directing a basic science laboratory research effort at the Albert Einstein Cancer
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Center, I was the recipient of multiple research grants including an American

Cancer Society and a National Leukemia Fountain Research Award, grants from

multiple pharmaceutical companies including Schering, Chiron, Bristol, Roche,

Novartis, and Sandoz, and multiple research grants from national foundations

including The Irvin A. Hansen Memorial Foundation, the Caro] Solov Abbani

Foundation, the Pardee Foundatiorn and the Bruce Cuvelier Endowed Research

Fund. Finally, I was the recipient of a third-prize award at the annual basic science

investigator’s symposium at Montefiore University Hospital in 1997, and earned a

certificate of recognition for outstanding clinical care at Roswell Park Cancer

Institute in 2002.

10. I have published my work, and have been named as author or co-

author on over 75 articles and abstracts, predominantly concerning cancer

pathways and treatments.

B. Materials Considered

11. In connection with forming my opinions and drafting this declaration,

I considered my experience, education, and training, as well as the materials

identified in this declaration and listed in Exhibit B, attached hereto.

C. Scope of Work

12. I have been retained by counsel. for Mylan Phannaceuticals Incl

(“‘Mylanfl in connection with this matter. I am being compensated at my usual
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rate of $650 per hour for my work on this matter. My compensation does not in

any way depend on the outcome of this proceeding.

[1. SUMMARY OF OPINIONS

13. It is my opinion that, for the reasons stated below, claims 1-20 of the

US. Patent No. 8,329,680 (“the ’680 patent") were obvious over McLeskey [Ex

1005]. Independent claims 1 and 20 of the ’630 patent focus on a dosing regimen

of a certain fulvestrant fonnulation, administered as an intramuscular (“im”)

injection, to treat humans with benign or malignant diseases of the breast or

reproductive tract, such as breast cancer. The fulvestrant compound was already

known to treat at least hormonal dependent breast cancer in women, and the

claimed formulation was specifically disclosed in McLeskey. The remaining

elements of the claims, including the route and dose of administration, were

already known, and the cited blood plasma fulvestrant concentrations are not

limitations to the method of treatment.

14. It is also my opinion that claims lm—20 of the ”680 patent were obvious

over Howell 1996 [Ex 1006] in View of McLeskey [Ex 1005]. Howell 1996 

disclosed a long—acting fulvestrant fonnulation in a castor oil vehicle, administered

to human females with breast cancer via a 5 ml monthly intramuscular injection of

250 mg. Howell 1996 disclosed that the fulvestrant treatment was efficacious,

well-tolerated, and achieved predicted therapeutic concentrations of fulvestrant for
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1 month following a single intramuscular injection. A POSA investigating prior

art longvtenn and/or castor oil-based fonnulations of fulvestrant would be aware of

or find McLeskey, which disclosed the exact formulation claimed in the ’680

patent. Therefore, the disclosure of Howell 1996 combined with the specific

formulation of McLeskey renders obvious claims 1w20 of the ’680 patent.

1]]. LEGAL STANDARDS

15. I have been infonned regarding the relevant legal principles. I have

used my understanding of those principles in preparing and forming my opinions

set forth in this declaration. My understanding of those legal principles is

summarized below.

16. I have been told that Mylan bears the burden of proving

unpatentability by a. preponderance of the evidence. 1 am infonned that this

preponderance of the evidence standard means that Mylan must Show that

unpatentability is more probable than not. I have taken this principle into account

when forming my opinions here.

17. I have also been told that claims should be construed given their

broadest reasonable interpretation in light of the specification, from the perspective

of a person of ordinary skill in the art at the time of the invention.

’18. I have been infomed that the claim scope of a method claim is not

limited by a ‘thereby” or “wherein” clause that simply expresses the intended
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result of a process step positively recited. If the whereby clause does not inform

how the method is carried out, the whereby clause is generally not given patentable

weight.

19. I have been told that the concept of patent obviousness involves four

factual inquiries: (l) the scope and content of the prior art; (2) the differences

between the claimed invention and the prior art; (3) the level of ordinary skill in

the art; and (£1) secondary considerations of non—obviousness.

20. I have been informed that where claimed ranges overlap, lie inside of,

or are close to ranges already disclosed in the prior art, the claims are prima facie

obvious.

‘21. I have also been informed that when there is some recognized reason

to solve a problemwand there are a finite number of identified, predictable, known

solutionsw—a person of ordinary skill in the art is motivated and has good reason to

pursue the known options within her technical grasp. If this approach leads to the

expected success, it is likely the product of ordinary skill and common sense rather

than the product of innovation Where a patent simply arranges old elements, with

each element performing its known function and the whole yielding no more than

would be expected, the combination is obvious,
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IV. PERSON OF ORDINARY SKILL IN THE ART

22. As above, I have been informed by counsel that the obviousness

analysis is to be conducted from the perspective of a person of ordinary skill in the

art (a “person of ordinary skill,“ or “POSA“) at the time of the invention. 1 have

adopted the understanding of a POSA when discussing the teachings of the prior

eat.

23. I have also been informed by counsel that in defining a POSA the

following factors may he considered: (l)the educational level of the inventor;

(‘2)the type of problems encountered in the art; (3) prior art solutions to those

problems; (4) speed with which innovations are made; and (5) sophistication of the

technology and educational level of active workers in the field.

24. The POSA would have had, as of the earliest priority date, a graduate

degree in pharmacy= pharmaceutics, chemistry, or a related discipline, or

equivalent experience in drug development and formulation? and would also have

familiarity with and knowledge of designing and formulating dosage forms. The

POSA would also have access to individuals with expertise in medicine,

biochemistry; and phannacology as part of their drug development and fonnulation

team and would consult with them as appropriate. The POSA’S level of experience

may come from the POSA’S own experience, or may come through the guidance of

other individual(s) with experience in the industry, egt, as members of a research
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team or group. The POSA would also be well-versed in the worldwide

publications and literature on steroidal hormone formulations and treatments,

particularly fulvestrant, that were available as of the priority date.

V. [1.8. PATENT N0. 8,329,680 (“THE ’680 PATENT") |Ex. 1001]

25. l have read the “680 patent, entitled “Formulation," and its issued

claims. The 2680 patent was filed on October 15, 2008, and claimed priority to

US. Patent Application No. lO/872,784 (now the ”160 patent) and two foreign

applications, [Great Britain 0000313], dated January 10, 2000, and [Great Britain

0008837], dated Aptil 12, 2000. See “680 Patth File History [Ex 1002]. The

’680 patent issued December 1 l, 2012, and named John R. Evans and Rosalind U.

Grundy as the sole inventors. AstraZeneca AB was listed as the assignee of the

”680 patent.

26. The following table organizes each element by claim:

Table #1. Correlatitm of I’lllx-‘estrant Claim Elements

Fu|\-'esti'ant Component As Claimed in ’680 Patent

Indications for Fulvestrant Claims #1, #9: hormonal dependent

benign or malignant diseases of the human

breast or reproductive tract

Claims #3, #6, #11, #14: breast cancer

Route of Administration Claims #1, #4, #7, #9, #12, #15: int.

in'ection

Fre I uenc of Administration Claims #5, #8, #13, #16: once month]

Volume Formulated Fulvestrant Claims #4, #7, #12, #15: 5 ml

Administered

Fulvestrant Dose Claims #17—#20: divided dose

Claims #1, #9: about 50 m/ml
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Final Formulation of Fulvestrant Claims #1:

“comprising”

about 50 mgml'] of fulvestrant
about 10% w/v ethanol

about 10% w/v benzyl alcohol

about 15% benzyl benzoate
sufficient mount of a castor oil vehicle

Claim #9:

“consisting essentially of”

about 50 mng1 of fulvestrnnt
about 10% we: ethanol

about 10% WW benzyl alcohol

about 13% benzyl benzoate

 

                    

         
Blond Plasma Fulvestrant Claims #1, #9: at least 2.5 nghnl for at

Concentration Levels and Their least 4 weeks

Duretions Claim #2, #10: at least 8.5 ng/‘ml for at

  
least 4 weeks
        

27. I understand that Mylen is challenging all claims of the "”680 patent,

namely claims 1w20. The ’680 patent includes 2 independent claims; claims 1 and

9. I also understand that the claim terms in the ”680 patent are presumed to take on

their ordinary and customary meaning based on the broadest reasonable

construction in light of the specification of the patent in which they appear.

28, Independent claim '1 recites: “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: about 50 mgml“I of fulvestrnnt; about 10% w/v of ethanol;

about 10% w/v of benzyl alcohol; about 15% wfv of benzyl benzoate; and a

sufficient amount of caster oil vehicle; wherein the method achieves a
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therapeutically significant blood plasma fulvestrant concentration of at least 2.5

tlgmfl for at least four weeks.”

29. Independent claim 9 recites: “A method for treating a hormonal

dependent benign or malignant disease of the breast or reproductive tract

comprising administeiing intramuscularly to a human in need of such treatment a

fonnulation consisting essentially of: about 50 mgml‘”I of fulvestrant; about 10%

w/v of ethanol; about 10% wz'v of benzyl alcohol; about 15% w/v of benzyl

benzoate; and wherein the method achieves a therapeutically significant blood

plasma fulvestrant concentration of at least 2.5 agrnl'I for at least four weeks.“

30. Independent claims 1 and 9 recite the term “a honnonal dependent

benign or malignant disease of the breast or reproductive tract.” As of January 10,

2000, a POSA would have interpreted the term to include, at minimum, estrogen

receptor—positive (ER+ or ER»positive) female breast cancer.

31. Comparing independent claims 1 and 9, the only differences are claim

9’s inclusion of “consisting essentially of” and claim 9’s omission of “a sufficient

amount of castor oil vehicle.”

32. Dependent claims 2~8 and 18—19, which directly or indirectly depend

from independent claim 1, and dependent claims 1?.«20; which depend directly or

indirectly from independent claim 9, recite a specific type of disease; level and
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duration of blood plasma fulxrestrant concentration over time; and route, volume,

method or frequency of administration.

VI. CLAIM CONSTRUCTION

33. Independent claims 1 and 9 of the ’680 patent recite the term

“honnonal dependent benign or malignant disease of the breast or reproductive

tract; . . [in] a human” in their preamble, and dependent claims 3, 6: ll, and 14

specify that “the benign or malignant disease is breast cancer.“ Under the broadest

reasonable construction to a POSA as of the priority date, this term includes at

least honnonalvdependent malignant breast cancer in women,

34. Independent claims 1 and 9 of the ’680 patent recite: ‘Wliereiii the

method achieves a therapeutically significant blood plasma fulvestrant

concentration of at least 2.5 ngml'1 for at least four weeks.” Dependent claims 2

and 10 recite that the method achieves a concentration of at least 8.5 ngml’1 for at

least 4 weeks.

35. As stated previously in paragraph 18, I have been informed that

“wherein” clauses that simply express the intended result of a process step, without

informing how the method is carried out, are generally not given. patentable

weight, However, to the extent that such phrases are given patentable weight:

(a) Under the broadest reasonable construction to a POSA as of the

priority date, “therapeutically significant” is any blood plasma
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fulvestrant concentration greater than or equal to the value specified in

the patent (erg, 2.5 ngnil‘l)

(lo) Under the broadest reasonable construction to a POSA as of the

priority datea “achieved” means “achieved an average concentration in

a patient over the specified time period."

VII. BACKGROUND OF BREAST CANCER AND TREATMENTS

A. Hormone Receptor Positive (HRH Breast Cancer in Human
Females

36. In women, many breast cancer cells are honnonedependent (or

hormone—sensitive), meaning that they can use certain hormones to grow. The

breast cancer cells contain proteins known as hormone receptors that can become

activated when bound to certain hormones. ane activated, they can lead to the

stimulation of cell growthmixew cancer.

37. Hormonal—dependent breast cancer in women was known to correlate

with three hormone receptors: estrogen, progesterone: and human epidermal

growth factor receptor 2 (HERZ). Identification of the type of hormone receptors

involved in the breast cancer allowed for improved knowledge about how the

tumor might act and what treatments were likely to be most effective.

38. Each of these hormone receptors could be “positive” or “negative.”

Meaning, the breast cancer could be identified as estrogen receptor-positive (1311+)

or estrogen receptoranegative’ (ER-i); progesterone receptor-positive (PRH or
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progesterone receptormegative (PRw); and/0r human epidermal growth factor

receptor 2-positive (HER2+) or human epidermal growth factor receptor 2-

negative (HEM—1 ER+ breast cancer is thus a type of hormone receptor—positive

or “HRH” breast cancer. HR+ breast cancer is hormonal dependent breast cancer:

39. HR+ breast cancer is the most common subtype of invasive breast

cancers, and is especially prevalent among postqnenopausal women. HR+ breast

cancers in women are typically treated with hormone (or endocrine) therapy, which

is intended to block the patient’s body from producing hormones or otherwise

interfering with hormone action, thereby blocking or minimizing hormone receptor

cell activation and slowing or stopping tumor growth

40. Hormone therapies for female HR+ breast cancers may be prescribed

as either an adjuvant therapy or in patients with early metastatic disease. In the

adjuvant setting, the hormone treatment is given after the main treatment

(generally surgery) to reduce the risk of relapse. Adjuvant therapy is a long»term

therapy, typically spanning multiple years, In patients with early metastatic

disease, the hormone treatment is given to minimize and hopefiilly prevent further

spreading of the disease in the body.

B. Treatment Options for HR+ Breast Cancer in Women Prior to
2000

41. Prior to 2000, several hormone therapies were approved to treat HR+

breast cancer in women. These therapies included selective estrogen receptor
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modulators (SERMs), ovarian suppression utilizing gonadotropimreleasing

hormone (GnRH) agonists, and eromatase inhibitors (Als).

42. SERMS bind to estrogen receptors in breast cells, preventing their

ability to bind to estrogen and correspondingly proliferate. Notably, however, cells

in other body ti ssueswpatricularly the bones and utemswheve estrogen receptors

with slightly different structures. As the name implies, SERMS were known to

have “selective” (or “partial agonist”) estrogen activity: they block estrogen

binding in breast cells but can activate estrogen receptors in other cells, such as the

uterus, and hence increase the risk of uterine cancers. Tamoxifen was the oldest,

most well—known, and most—prescribed SERM. See, 8.5:, Ex. 1018 (Osborne 19:95)

at 1; Ex. 1033 (BREASTCANCERflRG, “Selective Estrogen Receptor Modulators

(SERMS),” http://W.breastcancer.orgftreatmentfhorinonol/serms).

43. GnRH-agonists downregulate pituitary GnRH receptors, which

suppress hormones that stimulate estrogen-production in the ovaries. GnRH

sgonists can therefore act as a phennacologicel altemative to surgical removal of

the ovaries (oophorectomy), and are often used in treating pres-menopausal women

with breast cancer.

44. Als block the peripheral production of estrogen via blocking the

enzyme aromntase, which converts the hormone androgen into the hormone
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estrogen. Als cannot stop the ovaries from producing estrogen, however, and so

are rarely used to treat pro—menopausal women.

45. Prior to 2000, ore—menopausal women with HR+ breast cancer who

had intact estrogen-producing ovarian function were conventionally treated with

( 1) selective estrogen receptor modulators (SERMS), such as tamoxifen;

(2) ovarian suppression using GnRH—agonists or ovarian ablation by oophorectomy

or irradiation; or (3‘) combination treatment of ( l) and (‘2).

46. Prior to 2000, post-menopausal women with HR+ breast cancer were

typically prescribed a SERM such as tamoxifen, or an AI.

47. Prior to 2000, then, tamoxifen was prescribed for both pre-

menopausal and post-menopausal women with HR+ breast cancer. As stated

above, tamoxifen was the oldest? most well-known, and most~prescribed SERM.

Tamoxifen was prescribed for both adj uvant and metastatic therapies.

48. Although many women with HR+ breast cancer benefited from

tamoxifen (in both adjuvant and metastatic settings), tamoxifen was found to be

associated with an increased incidence of uterine cancer, which was linked to the

drug’s partial ER+ agonist activity. See ag, Ex. "1013 (O’Regan 1998) at l.

49. Accordingly, there was a motivation to develop novel endocrine

therapies that worked as pure estrogen antagonists and avoided tamoxifen’s

association with an increased incidence of uterine cancer.
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VIII. SCOPE AND CONTENT OF THE PRIOR ART REFERENCES

A. McLeskey 1998 [EL 1005]

50. McLeskey, titled “Tamoxifen—Resistant Fibroblast Growth Factor-

Transfected MCF~7 Cells are Cross~Resistant in Vivo to the Antiestrogen ICI

182,780 and Two Aromatase Inhibitors,” was published in CLINICAL CANCER

RESEARCH in March 11998. McLeskey was published more than one year before

the earliest priority date of the ”680 patent. McLeskey was not considered by the

Examiner during the prosecution of the ’680 patent until Applicants disclosed

McLeskey to the Examiner almost three years after the application was filed. After

McLeskey was disclosed to the Examiner, the Examiner cited McLeskey in a final

rejection, stating that McLeskey disclosed a fulvestrant formulation containing 50

mg/ml fulvestrant in a vehicle of 10% ethanol, 15% henzyl henzoate, 10% benzyl

alcohol, hroght to volume with castor oil. Ex. 1002 at 31345 [5»? of 9/16!“

0A].

511. McLeskey was a murine (Le, mouse) Study looking into potential new

treatments for ER+ breast cancers resistant to the partial antiestrogen, tamoxifen.

Ex. 1005 (McLeskey) at 1. It was designed to determine if ER signaling remained

intact in tamoxifen-resistant tumors, Using fihroblastic growth factor (FGF)-

transfected breast cancer cell lines that were rendered resistant to tamoxifen,

McLeskey found that estrogen independence was achieved via activation of
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alternate oncogenic pathways unrelated to estrogen signaling. McLeskey used the

antiestregen fulvestrant.

52. McLeskey disclosed the exact formulation of fulvestrant claimed in

the patents: fulvestrant formulated “in a vehicle of 10% ethanol, 15% henzy]

benzoate. 10% benzyl alcohol, brought to volume with castor oil.” Id. at 2.

McLeskey also disclosed that the fulvestrant was formulated to a 50 mgfml

concentration. 151.

53. McLeskey disclosed that the above fermulation “was supplied by

BM. Vose (Zeneca Plitasrmace‘uticals).n rial; Zeneca Phannaceuticals later became

Patent Owner AstraZeneca.

54. McLeskey administered the above fonnulation of fulvestrant to mice

at a dose of 5 mg, delivered subcutaneously every week. Id. at 2., 5.

B. Howell 1996 [EL 1006]

55. Hewell 1996, titled “Phannacekinetics, Phannacological and Anti—

Tumour Effects of the Specific Anti~0estrogen [C] 182780 in Women with

Advanced Breast Cancer,” was published in BRITISH JOURNAL orr CANCER in July

1996. Howell 1996 was published more than (me year before the earliest priority

date of the ’680 patent. The Examiner never relied upon Howell 1996 in any

rejection of the claims. See Ex. 1002 at 27].
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56. Howell 1996 was a study of 19 postmenopausal human females with

advanced breast cancer resistant to tamoxifen? meaning HR-positive breast cancer*

The stated purpose of Howell 1996 was to “assess the long~tenn efficacy and

toxicity of the specific anti—oestrogen ICI 182780 [i.e., fulvestrant] in patients with

advanced breast cancer and to evaluate the phannacokinetics of the longwacting

fonnulation used.” Ex. 1006 (Howell 1996) at l. Howell 1996 recognized itself as

“the first investigation of long~term administration of [fulvestrant] to patients with

breast cancer.” Id. at 6‘

57. “[Fulvestrant] was administered as a long-acting fonnulation

contained in a castor oil~based vehicle by monthly im. injection (5 ml) into the

buttock.” 1d. at 2. Patients were administered 250 mg per month; a small cohort of

patients were given 250 mg per month after initial “confirmation of lack of local or

systemic drug toxicity at the 100 mg dose12 1d. Patients were monitored for six

months. Id. at 2-4.

58. The study found that the slow»release fnlvestrant formulation

provided continuous release of fulvestrant “throughout the one month dosing

interval.” [at at 3, Measured mean end-ofmmonth serum fiilvestrant concentrations

ranged from 3.1 ngrnl‘1 to 5.6 ngml‘], 111., although the Study recognized that

“[t]hese data suggest that lower doses of the drug may be effective in maintaining

therapeutic serum drug levels.” Id. at 6. Data reveal that mean serum blood
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cencentratiens levels at entry ranged frem approximately 5.5 to l 1.] ngml"l; during

the first and sixth months of treatment, mean semm bleed cencentratiens levels

ranged frem appmximately 2.75 te 8.25 ngml'l. Id. at 4 Fig. 2. Ne mean serum

bleed concentrations levels fell below approximately 2.75 ngml”] during the 28 day

periods for which data was disclesed. Id. Hewell 1996 also reports a mean Cmax of

H15 ngml'I in patients first—desed with 250 mg fulvestrant, and a mean Cmax of

12.8 tight)”1 in patients having received six once-monthly 250 mg doses th

fulvestrant. Id. at 3.

59. The study “demonstrates that predicted therapeutic levels of

[fulvestrant], as judged from animal experiments and our previnus shert Phase I

study, can be achieved and maintained for 1 month fellewing a single in].

injection of the long—acting- fermulatien used.” Id. at 6 (internal references

emitted).

60. The study also continued the reliability of previous menkey studies.

noting that the phannacekinetic data in the pest-menopausal human females were

“similar t0 those previeusly demenstrated in adult. female mnnkeys.” Id. at 6.

Hewell 1996 specifically predicted that blend plasma fulvestrant concentration

levels of 2«~3 ngfml “were censistent with a therapeutic effect in patients with

advanced breast cancer.” Id.
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61. Howell 1996 recognized that fulvestrant was “well tolerated during

long-term treatment and is active as an anti-tinnour agent in patients with advanced

breast cancer who have previously relapsed on tamoxifen." Id. at 7, Howell 1996

recognized that fulvestrant was devoid of agonist activity, unlike tamoxifen, and

that “this new agent may improve the rate and duration of response in patients with

advanced breast cancer” and called for further studies into fulvestrant’s potential

use in treating human females with advanced breast cancer, M.

C. Dukes 1989 [EFL 1007]

62. The European patent EP 0 346 014 (“Dukes 1989”), granted to Dukes,

teaches formulation of fulvestrant (7m~[9-(4,4,5,5,5-

pentafluoropenty]sulphinyl)nouyl]oestra—1,3,5(10)-t1iene-3,17 B-diolj) in a castor

oil and benzyl alcohol vehicle. Ex. 1007 at 7.

63. The Examiner cited Dukes 1989 in a non-final rejection, stating that

Dukes taught that anti—estrogens like fulvestrant were used to treat post»

menopausal symptoms and that fulvestrant could be formulated with castor oil and

benzyl alcohol in a dosage of 50mgw5g. BX. [002 at 252 [EMS of 12/211’10 0A].

The Examiner also cited Dukes 1989 in a final rejection after the Applicants

disclosed McLeskey (Ex. 1005) to the Examiner, again stating that Dukes taught

that anti-estrogens like fulvestrant were useful in treating post—menopausal

symptoms, that fulvestrant can be formulated in castor oil and henzyl alcohol in a
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dosage of SOIng—é g, and that fulvestrant can be administered intramuscularly. id.

at313~—15[5~7 of9/16/110A].

I). Wakeling 1991 [Ex. 1008]

64. Wakeling 1991,. titled “A Patent Specific Pure Antiestregen with

Clinical Potential,” was published in CANCER RESEARCH in August 1991 by

authors Alan E. Wakeling, Michael Dukes, and Jean Bowler. Wakeling 199] was

published more than one year befere the earliest prinrity date of the ”680 patent.

Wakeling 1991 was initialed as censidered by the Examiner during the presecuticn

of the ”680 patent, but the Examiner never relied upnn Wakeling 1991 in any

rejection of the claims. See Ex; 1002 at 272.

65. Wakeling 1991 studied the effects of fulvestrant in female rats and

monkeys, and in MCF-7 breast cancer cells ineculated into the flank of adult

female mice. Ex. 1008 at 2. Wakeling 1991 disclosed different types 0f

fulvestrant administratien, including a once-per—d—week suhcmaneous

administration of 5 mg in nude mice. fed. at 5; see geiiei'ai£y* 2W5 Wakeling 1991

describes fulvestrant as being a pure anti-estrogen and having “demonstrated

excellent growth-inhibitory effects in both cell and animal medels cf human breast

cancer.” 1d. at l.

66. Wakeling 1991 also recegnized “the precedent that many steroids

administered parenterally in mi] have a sustained duration of acticn,” and so “a.
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single ac. [i.e., subcutaneous] bolus dose in oil suspension was tested in adult

ovariectomized rats?” [at at 3. Wakeling 1991 recognized that “[t]he utility of this

approach [i.e., parenteral depot formulations with an extended duration of action]”

was demonstrated in ovafiectomized, estrogen—treated rats and monkeys, and that

“[t]he potential efficacy of “oil depot“ fetmulations of [fulvestrant] was

demonstrated in nude mouse antitumor studies.” Id. at 6”

67. Wakeling 1991 endorsed fulvestrant as “a prime candidate with which

to explore the therapeutic potential of pure antiestrogens in the treatment of breast

cancer.” [at at 1. It further recognized that fulvestrant “offers significant

advantages compared with pure antiestrogens reported previously; particularly with

respect to in viva potency,” id“ at 6, and “may find a valuable place in the treatment

of breast cancer.” Ida at 7.

E. Wakeling 1992 [EL 1009]

68. Wakeling 1992, titled “ICI 182380, A New Antioestrogen with

Clinical Potential,” was published in JOURNAL. OF STEROID BIOCHEMISTRY 8:

MOLECULAR BIOLOGY in September 1992 by authors Alan E. Wakeling and Jean

Bowler. Wakeling 1992 was published more than one year before the earliest

priority date of the ’680 patent. The abstract (but not the full article) of Wakeling

1992 was cited by the Examiner in a final rejection during the prosecution of the

’680 patent. The Examiner stated that the Wakeling 1992 abstract taught the
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administration of fulvestrant demonstrating an antiesh'cgenic effect for over a cue»

month period. Ex. 1002 at 31345 [SW7 0f 91‘ 161’ 11 0A].

69. Fulvestrant was studied in adult female rats, cvaiiectcmized female

adult mice, avaricctcmized fei‘nale immature rats, and ER+ MCF~7 human breast

cancer cells treated in medium. Ex. 1009 at 2W3. Fulvestrant showed 110

uterctraphic activity, and it inhibited the growth of ER+ MCF—7 human breast

cancer cells in medium. 1d.

70. Wakeling 1992 recognized fulvestrant was kncwn t0 have peer oral

bidavailability, and therefere a ‘erll—established procedure ta mitigate such [rapid

metabolism] effects is ta administer steroids parenterally in oil,“ which after]

permits a “sustained duration of action.“ Id. at 2. This was described as “[a]

cammdn means cf circumventing the practical constraints ccnsequent an the pact

oral bioavailability cf stercicls.” 1d. at 4. Wakeling l992 recognized that this

depot appreachwadministering a bolus dcse cf fulvestrant in arachis cilwhad

been effective and had sustained anti~estr0genic activity ‘Tcr in excess of l manth

in bath rats and monkeys” 1d. (citing Wakeling 1991); see aiso id. at 4.

71. Wakeling 1992 recognized that fulvestrant showed enhanced efficacy

on breast tumor cells in campariscn t0 tamcxifen, with “excellent antiuteratmphic

action.” Id. Wakeling 1992 recognized that fiilvestrant and other pure
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antiestrogens “may find a valuable place in the treatment of breast cancer,” and

that fulvestrant “will be used to test this proposition.” Id.

F. Dukes 1992 [EL 1025]

72. Dukes 1992,, titled “Antiuterohophic Efifects of 3 Pure Antioestrogen,

ICI 182,780: Magnetic Resonance Imaging of the Uterus in Dvariectomized

Monkeys,” was published in JOURNAL or ENDOCRINOLOGY in November 1992. by

authors Michael Dukes, D. Miller, Alan E. Wakeling, and 1C. Wateron. Dukes 

1992 was published more than one year before the earliest priority date of the ’680

patent. Dukes 1992 was initialed as considered by the Examiner during the

prosecution of the “680 patent, but the Examiner never relied upon Dukes 1992 in

any rejection of the claims. See Ext 1002 at 27].

73. Dukes 1992 treated adult female ovariectomized monkeys with

fulvestrant suspended in arachis oil, administered for 10 days at 1 mg per day. Ex.

1025 at l, 3. The treatment completely blacked uterotrophic action of estradiol for

3—4 weeks, which researchers characterized as “confirmfingT’ fiilvestrant’s

“sustained antiuterotrophic action.“ Id at 3.

74. Dukes 1992 also investigated a long-acting fonnulation of fulvestrant,

formulated in solution in a caster oil-based vehicle, delivered intramuscularly to

adult ovariectomized female monkeys. 161. Results “confirmed” that “the duration

of action of a single im. injection of [fillvestrant] was dose-related." 1d.
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75. Additienally, Dukes 1992 investigated the leng~acting fulvestrant

fennulation in adult Ovariectemized female monkeys, given three i.1n. injections Of

4 mg/kg at 28~day (i.e., approximately monthly) intervals, 16!.

76. Dukes 1992 characterized fillvestrant as “a fully effective pure

antioestregen in the primate.” Id. at 9.

G. Wakeling 1993 [EL 1028]

77. Wakeling 1993, titled “The Future of New Pure Antiestregens in

Clinical Breast Cancer,” published in BREAST CANCER RESEARCH & TREATMENT in

January 1993 by Alan E, Wakeling, reflects a plenary lecture given at the 15th San

Antonio Breast Cancer Sympesiumi Wakeling 1993 was published mere than one

year before the earliest prier‘ity date of the ‘680 patent. Wakeling 1993 was net

cansidered by the Examiner during the prosecutien 0f the ’680 patent,

78. Wakeling 1993 identifies two pure antiestrogens: ICI 164,384 and [(31

182,780 (fulvestrant).

79. Wakeling 1993 reeegnizes the “rationale 0f seeking to identify new

pure antiestrogens was based an the recognition that existing antiestmgens,

exemplified by tamnxifem all pessess partial agonist (estrogenic) activity.” Ex.

1028 at 4; see able id. at 5. Fulvestrant, a pure antiestregen, was recognized as

petenfially being important in the “therapeutic application in the treatment 0f

breast cancer.” Id. at 4. Wakeling 1993 recognized that “experimental data i i .
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predict[s] efficacy in patients whose disease recurs during tamoxifen treatment,”

and that Clinical trials with fiilvestrant would confirm Whether fulvestrant could he

more efficacinus than tamoxifen in first—line treatment cf advanced breast cancer.

Id. at 4; see also id. at 5. In particular, Wakeling 1993 notes that fulvestrant

peripheral selection of action could have “highly beneficial effects in

premenopausal patients," and that fulvestrant seemed to lack tamoxit‘en‘s

problematic uterotrophic action. Id. at 5.

80. Wakeling 1993 recognized that fulvestrant‘s low oral hioavailahility

required alternative administratimu and recognized the “potential therapeutic utility

of such oil—depot fonnulations“ of fulvestrant; as demonstrated previously by

Wakeling 199], id. at 10, and that the “[t]he likely dose and frequency of treatment

in [human] breast cancer patients” had been assessed using monkeys. id.

Wakeling l 993 recognized that “therapeutic studies with the oil depot fonnulation

of [fulvestrant] in patients” were soon intended. id.

81. Wakeling 1993 noted that “[flunctional disablement of the ER

signaling capacity by pure antiestrogens produces effects on human breast cancer

cells which have profbnmi therapeutic implications.” Id. at 4-5 (emphasis added).

Wakeling 1993 recognized that if fillvestrantls apparent pure anti—estrogenic

activity “translates to the clinical settnig, one might anticipate significant benefits

in the rate and extent of tumor remission following pure antiestrogen therapy
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cempared with ether “antiestrcgenic’ therapies. . .. Thus, there is a peweiful

rationale which argues the superiority 0f pure antagonists [including fulvestrant]

over ether treatments.” Id. at 5.

82. Wakeling 1993 presented several studies, arguing that the presented

experimental data “may have important clinical applications” and that there was a

“sound rationale” for treating patients who relapse during adjuvant tamoxifen

therapy with pure antiestrngens, e.g, fulvesn’ant. Id. at 10. Ultimately, “[m]0del

studies with human breast cancer cells in Mm and in viva predict that [fulvestrant

and ICI 164,384] have the potential 10 he more effective therapeutically than

currently available treatments for breast cancer.“ Id. at ll.

H. Dukes 1993 IEX. 1026]

83. Dukes 1993, titled “Antiuterotrophic Effects of the Pure

Antioestrogen ICI 182,780 in Adult Female Monkeys (Macaw nemstriae):

Quantitative Magnetic Resonance Imaging,” was published in JOURNAL OF

ENDOCRINOLOGY in August 1993 and authored by Michael Dukes, .1 .C. Waterten,

and Alan E. Wakeling. Dukes 1993 was published more than one year before the

earliest priority date of the ”680 patent. Dukes 1993 was initialed as considered by

the Examiner during the prosecution of the ”680 patent, but the Examiner never

relied upon Dukes 1993 in any rejection of the claims. See Ex. 1002 at 271.
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84. Dukes 1993 describes the results of a study of fulvestrant on mature,

intact (uterus-having) female pigtail monkeys with regular menstrual cycles, with

the goal of determining fulvestrant’s anti—titerotronhic activity in pie-menopausal

human females. Ex. 1026 at l.

85. The monkeys were administered a “longecting castor oil~based

solution [of fulvestrant] given as a single in]. injection” of 2.5 or 4 mg/kg. or

alternatively a daily dosing regimen of fulvestrant fonnulated in a propylene glycol

vehicle to provide rapid release in vino. Id. at 2., 6. The volumes of the monkey

enclomen‘ium and myoinetrium were studied via quantitative MRI. 1d. at 2.

86. Dukes 1993 found that both 2.5 tug/kg and 4.0 tug/kg fulvestrant

doses showed anti-uterotrophic effects, but that only the 4.0mg/kg dose “fully

b]ock[ed] the trophic action of endogenous oestrogens on the endometrium in the

second half of the cycle.” Id. at 7.

87. Dukes 1993 confirmed the findings of Dukes 1992, which had

demonstrated that fulvestrant would “sustain blockade of the uterotrophic action of

oestradiol in ovariectomizecl monkeys for approximately 1 month.” Id. Dukes

1993 determined the Dukes 1992 findings to be “entirely consistent with the

findings of the present study with respect to the duration of action, the apparent

close-response, and the longer sustained blockade of myometrial than endoinetrial

growth.” Id.
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I. DeFriend 1994 [Eye 1027]

88. DeFriend 1994, titled “Investigation of a New Pure Antiestrogen (ICI

182780) in Women with Primary Breast Cancer,” was published in CANCER

RESEARCH in January 1994 by authors including David J. DeFriend, Anthony

 
Howell, John F. Robertson, and Alan E. Wakeling. DeFriend 1994 was published

more than one year before the earliest priority date of the ’680 patent. DeFriend

1994 was not considered by the Examiner during the prosecution of the ’680

patent.

89. DeFriend 1994 was a clinical study “to assess [futvestrant’s]

tolerance, pharmacokinetics, and short term biOIOgicel effects in women with

primary breast cancer.” Ex. 1027 at l. DeFriend 1994 charactenzed itself as “the

first investigation of short term administration of ICI 182780 to women with

primary breast cancer,” id. at 5, and recognized that fiilvestrnnt was “the first

therapeutic agent to be investigated in clinical trials with the potential to

completely deprive breast tumors of estrogenic stimulation,” Id, at 6.

9t). DeFriend 1994 treated 56 post-menopausal women with primary

breast cancer in a study spanning October l99l through November 1992. Patients

were administered Lm. injections into the buttock of a short—acting 20mg/ml

fnlvestrant formulation in a propylene glycol~based vehicle, with patients receiving

6 mg or 18 mg doses for 7 days prior to primary breast surgery. 1d. at 1«-3.

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 35

AstraZeneca Exhibit 2166 p. 35



91. DeFriend 1994 found that the short~acting fulvestrant formulation was

well—tolerated and that adverse events were “mostly considered” unrelated to

fillvestrant. Id. at 3, 5, 6. The study found that blood senun fulvestrant

concentration was “dose dependent.” {do at 3. DeFriend 1994 disclosed that

fulvestrant showed no agonist activity of serum gonadotropin levels at the

pituitary, in contrast to tamoxifen, which reduces LH (luteinizing hormone) and

FSH (follicle-stimulating hormone) levels in post-menopausal women due to its

agonist activity on the pituitary, and demonstrated no agonist or antagonist activity

in the liver, again in contrast to the estrogen-like action of tamoxifen. 1d. at 5.

92. DeFriend 1994 also recognized that fulvestrant “produced a

significant decline in the expression of ER and PgR [i.e., progesterone receptor] in

primary breast cancers." Id.

93. DeFriend 1994 recognized that future studies “are planned with a

different, long—acting, fonnulation of [fulvestrant] contained in a caster—oil

vehicle,” 361., and that “Phase II trials with a long—acting fonnulation of

[fulvestrant] are now in progress." Id. at 6.

J. Osborne 1995 [EL 1018]

94. Osbome 1995, titled “Compaflson of the Effects of 3. Pure Steroidal

antiestrogen With Those of Tamoxifen in a. Model of Human Breast Cancer,” was

published in JOURNAL or THE NATIONAL CANCER INSTITUTE in May 1995 by
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anthers including Ct Kent Osbeine and Alan E. Wakeling. Osherne 1995 was

published more than one year before the earliest priority date of the ’680 patent.

The Examiner cited Dshcrne 1995 in twe rejections, stating that Osbcme taught

that fulvestrant was useful in treating, human breast cancer; Ea. 1002 at 252, 313‘

95. Osborne 1995 compared the inhibitory tumnr-effects 0f fulvestranh

tamoxifen, and estrogen withdrawal on the grewth of established. tumors and en

turnerigenesis, usingr ER+, human, MCF—7 breast tumor cells grown in female

athymic (ie, thymus-removed) nude mice Ex. 1018 at 1—2. Fer the established

turner studies1 the mice were administered fulvestrant fermulated in caster Oil:

administered subcutaneously once a week; for the tumorigenesis studies, mice

were administered 5 mg nffulvestraut Once a week. 15!. at 2.

96. Dsberne 1995 demenstrated that. fulvestrant inhibited estrogem

dependent growth of MCF-7 tumors “in a dose dependent manner.“ Id. It found

that fiilvestrant suppressed tumor growth fer a “significantly longer duration” than

tamnaifen er estregen withdrawal, as well as “significantly delayed"

tumdrigenesis, 1d. at 2, 4.

9’7“ Osborne 1995 recognized that fulvestrant was unlikely to increase a

patient’s risk of endometrial cancer, as with tamexit‘en, and that “[flurther clinical

study . . . is clearly indicated.” Id. at S.
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K. Howell 1995 [EL 1012]

98. Howell 1995, titled “Response to a specific nntioestrogen (ICI

 182780) in tamoxifen—resistant breast cancer,” was published in THE LANCET in

January 1995 by authors Anthony Howellv David DeFriend, John Robertson, Roger

Blarney, and Peter Walton. Howell 1995 was published more than one year before

the earliest priority date of the ’680 patent; Howell 1995 was initialed as

considered by the Examiner during the prosecution of the ’680 patent, but the

Examiner never relied upon Howell 1995 in any rejection of the claims. t ee Ex.

1002 at 271.

99. Howell 1995 was a study of '19 post-menopausal patients with

advanced, tamoxifen—resistmit breast cancer. Ex. 1012 at l.

100. The patients were administered 5 mL of “a long-acting [fulvestrnnt]

fonnuletion in a caster oi1~based vehicle by monthly intramuscular injection into a

buttock." Id. at 1—2. To appraise fulvestrant’s safety, four patients received only

100 mg for the first month, with 250 mg doses thereafter; the remaining 15 patients

received 250 mg every month from the outset. Id. at 1 _

101. Howell 1995 found no serious drug—related events and that the long—

ncting fulvestrnnt formulation was well-tolerated at the site of injection, "despite

the relatively large 5 mL volume administered.” inlet 2*
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I02. Howell 1995 recognized that, in primates and in shortwtenn studies in

women, fulvesn'ant inhibited endometrial proliferation at a similar serum

concentration as in Howell 1995, and that “[i]f a similar inhibitory effect of

[fulvestrant] were shown in longer—term studies, this would be a further therapeutic

advantage of the specific antioestrogen, since tamoxifen is known to be associated

with proliferation and endolnetrial cancer.“ Id.

103. Howell 1995 “snggest[ed] that [fulvestrant] may improve rate and

duration of response when used as a first»line treatment for advanced breast cancer,

since it has no demonstrable agonist activity?” and “the lack of toxicity or effect on

serum lipids“ made fulvestrant a candidate for adj uvant therapy in humans. Id.

L. O’Regan 1998 IEX. 1013]

104. 03Regan 1998, titled “Effects of the Annestrogens Tamoxifen,

Toremifene, and ICI 182780 on Endometrial Cancer Growth,” was published in

JOURNAL OF THE NATIONAL CANCER INSTITUTE, in thtober 1998 by primary author

Ruth M. OiRegan. O’Regan 1998 was published more than one year before the

earliest priority date of the ”680 patent. O’Regan 1998 was not considered by the

Examiner during the prosecution of the ”680 patent.

105. Knowing that tamoxifen caused a twofold to threefold increase in the

incidence of endometrial cancer, O’Regan 1998 was designed to study the growth

of human endoinetrial cancer with fulvestrant treatment. Ex. 1013 at l, 5.
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106. Athymic and ovariectemized mice, implanted with human

1311610111 etri 31] tumors, were treated with fillvestrnnt? tamoxifen; 01' estrogen. M, at l.

107. The fillvestrant compound was “dissolved in ethanul” and

administered in a peanut nil vehicle “to a final cencentratien 0f 50 mg/mL,” and

“injected suhcutanenusly at a dose of 5 mg (0.1 mL peanut oil) per animal per

week,“ Id. at 2.

108. D’Regan 1998 recognized that “[c]linicelly,” meaning in humans=

fulvestrant “must be given by depot intramuscular injectien because of low ernl

petency.” 1d.

109. O’Regnn 1998 feund that fulvestrnnt inhibited endcmetrial cancer:

both in the presence and absence of estrogen: which suggested that fulvestrant

weuld “prevent further tumor grewth in patients with temnxifenetimulated

endemetrial cancer.” Id. at 5—6. O’Regan 1998 recognized that prior studies had

demonstrated no estregen actions of fulvestrant on the rodent 0r primate uterus,

and “[t]here is evely indicatinn that [fillvestrnnt] will centre] grewth of bath breast

cancer and endnlnetrial cancer in patients.” M. at 6‘

IX. FULVESTRANT WAS A WELL UNDERSTOQD COMPOUND BY

JANUARY 10, 2000

A. Fulvestrant Was Well Known in the Prior Art.

110. By I987m~prior tn the patent’s pricrity date of Januaiy 10, 2000“”-

fillvestrant was a known phannaceutical cempeund. Exs. 1029; 1007 ("Dukes 1989
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EP patent application, proposed claims 2, 4). For example, fulvestrant was one of

a number of steroidal antiestrogens claimed in a patent assigned to Imperial

Chemical Industries (predecessor to AstraZeneca) that issued in 1987. Ex. 1029 at

2, 21 (claim 8). Further, a European patent application published on December 13,

1989, which listed Michael Dukes (of Imperial Chemical Industries) as the

inventor, proposed claims for “7e~[9-(4,4,5,5,5-

pentafluropentylsulphinyDnouyl]oestra—1,3,5(lQ)~t1iene—3,l‘7fi—ch'ol.” Ex. 1007,

proposed claims 2, 4. This is the chemical name for fulvestrant, Moreover, the

patent application described fulvestrant as a “pure antioestrogen.” [d

B. Fulvestrant’s Pharmacological Usefulness Was Well Known in the
Prior Art.

1 11. By the early 19905, researchers were aware of the drawbacks to partial

estrogen antagonists like tamoxifen, wanting “antagonist molecules which bind to

oestrogen receptors (ER) with high affinity,” which would be “distinctly different

from tamoxifen—like ligands” and ‘Would offer the chance of achieving complete

blockade of oestrogen action?” Ex. 1009 (Wakeling 1992) at 1. Researchers

recognized that a pure :zmti-esrrogeng unlike tamoxifen: could provide “complete

ablation of the estrogen-mediated tumor growth? which was “a desirable objective

since it might be anticipated to provide more rapid, more complete, or longer-

lasting tumor responses." Ex. 1028 (Wakeling 1993) at 5. Put simply, researchers
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were aware that a pure anti—estrogen might previde anti»~turner activity super-int to

tamaaifen in certain human females with breast cancer.

1 12. Around the same time, fulvestrantwa stereidal, pure antiestrcgenw

was already being recognized as a “prime candidate” for research in ER+ female

breast cancer. Ex. 1008(Wake1ing 1991) at 1; 1009 (Wakeling 1992) at 1.

113. And, by 1995, human females with breast cancer were already being

treated with fulvestrant in a clinical research setting. Ba, 1012 (Howell 1995) at l;

1006 (Howell 1996) at 2; 1027 (DeFriend 1994) at 1.

C. Fnlvestrant’s Pre—Clinical Anti-Tumor and Anfi-Uterntrophic
Effects Were Well Known in the Prinr Art.

114. Early tare-clinical studies published in the 19908 demonstrated that

fulvestrant’s pure ER antagonist activity. together with its lack ef significant

uteretrophic (uterine and endemetrial growth) effects. rendered it a “prime

candidate” for further develepment in patients with ER+ breast cancer. Ex. 1008

("Wakeling 1991) at '1; 1009 (Wakeling 1992) at 1; see also 1028 (Wakeling 1993)

at 7.

115. Fulvestrant was demanstrated to be an estregen recepter

downregulatnr (ERD). Unlike partial anti~estregens like tamnxifen, fulvestrant is a

“pure” ER antagonist: it was known to black binding in estrogen receptors, without

having the partial estrogen agonist activity (particularly in uterine and bane tissue)
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of SERMs such as tamoxifen. For example, fulvestrant’s binding affinity for the

ER was significantly superior to tamoxifen. See Ex. 1008 (Wakeling 1991) at 1—2.

1161 In the early development of an anti—estrogen, an immediate concern is

possible trophic effects on normal uterine tiSSIIESWWlllclI, in the case of tamoxifen,

was associated with an increased risk of endometrial cancer, To this end, early

studies were focused on assessing potential uterotrophic effects of fulvestrant in

marine and primate models. After investigation, fulvestrant was found to have

significant anti—uterotrophic activity.

117. In a study published in 1991: researchers studied the effects of

fulvestrant on ovariectomized rats and monkeys as well as on ER+ “NICE—7” cells

(a particular ER+ breast cancer cell line) transplanted into adult female nude mice.

See generaliy Ex. 1008 (Wakeling 1991). The study recognized two ways

fiilvestrant showed therapeutic relevance: fulvestrant’s enhanced efficacy

compared to tamoxifen on breast tumor cells and fulvestrant’s “excellent

antiuterotrophic action” achieved without altering body weight or sex hormone

secretion, Exi 1008 (Wakeling 1991) at 6; see disc Ex. 1009 (Wakeling 1992) at 4.

In short, Wakeling 199] found that fulvestrant had no estrogenic uterotrophic

action in the rodent model

118. In the Dukes 1992 and 1993 studies, fulvestrant was confirmed to be

“a fully effective pure antioestrogen in the primate." Also encouraging, fulvestrant
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was confirmed to have 110 uterine stimulating activitywwhich was not the case

with tamoxifen Ex, 1025 (Dukes 1992) at l, 9; 1026 (Dukes 1993) at 1, (am-7, In

the 1992 study, a fulvestrant formulation demenstratecl a 3—6 week sustained

bleckade of hormone—induced proliferation 0f the uterine endemetrium and

myemetrium in female ovarieetcmized primates (a “postmenopausal” primate

model). See generally Ex. 1025 (Dukes 1992) and at l. The subsequent 1993

study else found that treatment with fulvesttant prevented the growth 0f the uterine

endemetrium and Inyemetrium, this time in a “pie—mentipausal” intact female

primate model. See genera/(v Ex. 1026 (Dukes 1993) and at 1. In both Dukes

1992 and Dukes 1993: then? t‘ulvestrant was found to have substantial anti~

uterntrephic effects in both evariectetnized and intact female piiinates. Ext 1025

(Dukes 1992); 1026 (Dukes 1993).

119. As a. pure estrogen antagonist, fillvestrant induced anti—uterntmphic

effects, and without the “castration-like” increases in certain plasma helmenal

(geiiadetrepin) levels. Ext 1028 (Wakeling "1993) at 7. Hence, “if these

nbservatinns [we]re paralleled in [human] patients,” side effects commnnly seen

with tamexifen, GnRH-agenists, and AIS—such as heat flashes, insomnia, and the

psychelogic consequences of estregen withdrawalmwere net expected to occur

with fitlvestrant. 1d. Moreover, unlike the GnRH agenists and A15, no reduction in

bone density was observed in animals treated with fitlvestrant See. eg, Ex. 1608

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 44

AstraZeneca Exhibit 2166 p. 44



(Wakeling 199]) at 7 ("noting research). All told, fulvestrant was expected to have

a superior tolerability profile to tamoxifen,

120. In Osborne 1995, a 1995 study of 133+ MCF—7 breast cancer cells

( studied in nude mice), fulvestrant was found to be more effective than tamoxifen

in reducing the expression of estrogen-related genes. Ex. 1018 (storne 1995),

Specifically, fulvestrant was found to “possess[] a great ability to suppress

estrogen-sensitive gene expression and greater antinunor activity than the partial

estrogen antagonist tamoxifen.” Id. at 4, Fulvestrant also showed “significantly

delayed” MCF-7 tumorigenesis and a “significantly longer duration” of suppressed

growth of established tumors than treatment by tamoxifen and estrogen withdrawal

(or estrogen withdrawal alone) 151. at $6. $0, according to Dsbome 1995,

fulvestrant also exhibited promise in EEK—related gene expression and superior anti—

tumor activity to tamoxifen,

12]. Yet another study, McLeskey 1998, showed that in certain tamoxifen~

resistant patients, an agent targeting the ERwsuch as fulvestrantmcould

theoretically be effective as second-line therapy. Ex. 1005 (McLeskey).

122. This result was confirmed in a subsequent study investigating the

activity of fulvestrant on tamoxifen—resistant breast cancer cells. Results showed

that fulvestrant showed. a profound inhibitory effect on tumor proliferation which

was ascribed to its pure ER antagonistic activity. Ex. 1036 (Lykkesfeldt 1994).
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123. A 1998wpublished study, O’Regan 1998, was designed to further

investigate the effect of fiilvestrant on the growth of human endometrial cancer.

Ext 1013 (O’Regan 1998) at l. Athymic (thymus gland‘removed) and

ovariectomized mice transplanted with human endometrial tumors and treated with

estrogen, followed by either tamoxifen or fulvestranti While the tamoxifeii~treated

mice showed increases in uterine tumor growth, the mice implanted with

tamoxifen—stimulated endoinetrial tumors and given fulvestrant treatment

demonstrated inhibited uterine minor growth. Additionally, fulvestrant was found

not to increase the growth of endometrial cancers when administered alone, and in

the presence of post-menopausal levels of estradiol? fulvestrant inhibited

tamoxifen-stimulated endometrial growth. Meaning, researchers found that

fulvestrent inhibited endometrial cancer, with or without the presence of estrogen,

and that therefore it was not expected to increase the incidence of endometrial

cancer. Id. at l, 6. These findings supported the notion that fulvestrant could

control growth of both ER+ breast and ER+ endometri a1 tumors, Id. at 6.

124. These preclinical reports demonstrated the potent anti~tumor efficacy

of fulvestrant in the preclinical setting. Fulvestrant was found to be superior to

tamoxifen in its affinity for the ER: its lack of ER agonist activity, its safety: and

its anti-uterotrophic effects. Accordingly, a POSA would have expected

fulvestrant to be safer than tamoxifen, in particular in minimizing development of
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uterine cancer, making fulvestrant a possible candidate to treat, at minimum, ER+

malignant diseases of female breast tissue.

I). Fulvestrant’s Clinical Efficacy in Human Females With Breast
Cancer Was Well Known in the Prior Art.

125. Because fulvestrant was recognized as a “potent” pure antiestrogen

with a projected favorable safety profile, “excellent month—inhibitory effects in

animal and in vitro models of human breast cancer and appearfing] to have no

demonstrable intrinsic agonist activity,“ researchers conducted a series of studies

designed to evaluate the tolerance, phannacokinetics, and short term biologic

effects of fulvestrant in human females, Ex. 1027 (DeFriend 1994) at 1, S,

Fulvestrant, when administered to post-menopausal human females with FIR-+-

breast tumors, was found to be well—tolerated, produced demonstrable anti-

estrogenic effects in human breast tumors in viva, and Show no evidence of agonist

(egg uterotrophic) activity. Id. at l, 5&6. The blood semm concentration of

fulvestrant was determined to be dose-dependent and fulvestrant was also found to

produce a “significant decline” in breast cancer expression of ER+ and PgR+ in the

human female subjects. Id. at 5. DeFriend 1994 recognized that Phase II trials

with a long-acting fillvestraiit fonnulation were already in progress. 1d, at 6.

126. Also prior to 2000, fiilvestrant was studied in a Phase II trial of 19

postmenopausal women with tamoxifen—resistant breast cancer to determine

fulvestrant’s pharmacologic effects and the drugs anti~tumor activity. An initial
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published study recognized that fulvestrant was wellstolerated, lacked toxicity, and

had no demonstrable agonist (cg, uterotrophic) activity, making it a good

candidate for “first-line treatment for advanced breast cancer.“ Ex. 1012 (Howell

1995) at 2. A later publicationw“the first investigation of long-term

administration of [fulvestrant] to patients with breast canccr’kwrecognized that

fulvestrant produced few side effects, demonstrated predicted. therapeutic levels as

judged from animal experimentsa and had the “potential to improve the rate and/or

duration of response to anti—oestrogen therapy in breast cancer.” Ex. 1006 (Howell

1996) at 6, 7.

127. Hence, data from these early human clinical trials were very

promising These trials not only demonstrated firlvestrant’s robust anti~tmnor

activity in tamoxifen-resistant female ER+ breast cancers, but also suggested that

fulvestrant was potentially more efficacious than tamoxifen.

E. Fulvestrnnt’s Efficacy in Human Families with ER+ Breast
Cancer was Well Known in the Prior Art.

128. A 1991 study found pure antiestrogens such as fulvestrant “may find a

valuable place in the treatment of breast cancer.” Ext 1008 (Wakeling 1991) at 7.

129. Researchers in 1993 recognized that although “[t]he clinical

usefulness of [fulvestrant] remains to he detennined,” fulvestrant “may prove

superior to conventional partial agonist antioestrogens in the treatment of breast

cancer.” Ex. 1026 (Dukes 1993') at 1, 7.
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130. In a 1993 presentation on pure antiestregens, Dr. Wake-ling

recegnized that pure antiestrngens, specifically including fillvestrant, could “have

prafeund therapeutic implications,” that “ene might anticipate significant benefits

in the rate and extent of turner remissicn” by fileestrant cempared to ether

therapies, and that there “[wa]s a powerful rationale which argues the snperiefity

of pure agcnists ever ether treatments” Ex. 1028 (Wakeling l993) at 8. Indeed,

Dr. Wakeling stated that “[blased 0n the experimental precedents discussed abrwe=

there is a seund rationale for treating patients whe relapse during adjuvant

[tamoxifen] therapy with pure antiestrogens.” [at at 10.

13}. Likewise, in a lQQS—published study, researchers stated that “[tlhere is

every indication that [fulvestrant] will centre] grewth of both breast cancer and

endemetrial cancer in patients," Ex. 1013 (G’Regan 1998) at 1557,, further mating

that “a large randemized, internaticnal clinical trial is under way.” 161. at 2“

132. Not all anti-tumor agents that are effective in the metastatic setting are

equally effective in the adjuvant setting, during which patients typically remain on

the drug for years. Publications such as Hewell 1996, which prcpesecl

investigating the activity of fulvestrant as an adjuvant treatment for [ER+] breast

cancer? Ex. 1006 (Howell 1996) at 7, and O’Regan 1998, which proposed

evaluating fulvestrant’s patential as an adjuvant therapy for early stage endemetrial
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cancer, Ex. 1013 (O’Regan 1998) at see, further underscored the optimism

regarding fulvestrant’s future usefulness.

F. Fulvestrant Formulations and Its Intramuscular Route of

Administration Were Established in the Prior Art.

133. From the late 1980s up until 2000, multiple preclinical and clinical

publicaticus demnnstrated not only the clinical efficacy of fulvestrant in the setting

cf ER+ breast cancer, but alsc decumented its route and schedule cf

administratien, fennulaticm cptimal dose, velume and concentration, and bleed

plasma serum fulvestrant concentration levels“

1. Indication

134. As stated above, fiilvestrant was developed to address the known

limitations of tamoxifen, a treatment fer ER+ breast cancer. Sec supra 1111 4049.

Fulvestrant was administered in multiple tire-clinical studies directed t0 the

treatment of 110111101131 dependent breast cancer. See generally Ex. 1008

(Wakeling 1991); 1009 (Wakeling 1992); 1018 (Osborne 1995); 1028 (Wakeling

1993); 1025 (Dukes 1992); 1026 (Dukes 1993). Multiple publications also

disclosed fulvestrant administration t0 human females as a patential treatment fer

breast cancer, namely henncnal dependent (HRH breast cancer. See generally Ex.

1006 (Howell 1996); 1012 (Harwell 1995,); 1027 (DeFriend 1994).
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2. Excipients and Percent w/v Concentrations

135. It is my opinion that a POSA, who would be familiar with prior art

showing fulvestrant formulations in castor oil, often accompanied with benzyl

benzoate and ethanol, would look to the specific concentrations provided by

Zeneca Phannaceuticals and disclosed in McLeskey. See Ex. 1005 (McLeskey) at

2.

136. McLeskey 1998 disclosed the exact fonnulation of fulvestrant, 10%

ethanol, 15% benzyl benzoate, l0% benzyl alcohol, and castor oil claimed in the

”630 patent:

Table #2: Comparison of h-"cheskey and 1680 Patent

N-‘lCLcskcy 1998 ‘680 patent (claims 1 and 9)
CE

. . . fulvestrant;“. . . 50 lug/ml preformulated Claim 1

[fulvestrant] drug in a vehicle

of 10% ethanol, 15% benzyl

benzoate, 10% benzyl about 10% w/v of benzyl alcohol;

about 10% w/v of ethanol;

alcohol, brought to volume about 15% w/v of benzyl benzoate;
with castor oil . . .” and

a sufficient amount of a castor oil

vehicle. .

(col. 12 II. 46—50 (claim 1))

“ . . . fulvestrant;

about 10% w/v of ethanol;

about 10% w/v of benzyl alcohol;

[and]

about 15% w/v of benzyl benzoate”

(col. 13 11. 11—15 (claim 9))
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137. l have also reviewed the expert declaration of Dr. Laird Forrest,

Phil, and agree with his analysis as to the formulation of fulvestrnnt and a

POSA’S expected reliance on McLeskey.

3. Route and Schedule of Administratinn

138. Intrmnusculat monthly doses of fulvestrnnt were repeatedly disclosed

in the art. OiRegen 1998 disclosed that, “[e]lincally, [fiilvestrant] must be given

by depot intramuscular injection because (if 10w oral potency.” Ex. 1013

(O’Regan) at 2.

139. Several other human studies or disclosures reiterated this same route

of administration for humans. For example, Dukes l989 diselesed the fillvestrnnt

cempound and its administration in humans to be “desert as an intramuscular depot

injection.” Ex. 1007 at 6. DeFrieud 1994 else disclosed a fonnulntion of

fulvestrant administered im. into the buttock. Ex. 1027 at l.

140. Large—animal studies also disclosed im. administration. For example,

Dukes 1992 disclosed Lin. administration of longuacting fulvestrnnt in. monkeys,

with injections of fulvestrant in castor oil given at 28-day intervals (i.e., 

approximately monthly). Ex. 1025 at 3: 7. Dukes 1993 likewise disclosed a long-

acting castor oil solutiom given i.m. td monkeys. Ex. 1026 at 2.

141. Several studies also touted the benefits of oil-based fulvestrant

fonnulations in providing sustained anti-estrogenio activity. Wakeling 1992, for
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example, disclosed that an cil~fozmulated “bolus dose” of fulvestrant provided

“sustained antioestrogenic activity for in excess of 1 month in. both rats and

monkeys.” Ex. 1009 at 2*

142. Several small-animal studies used a subcutaneeus dose. See. e.g., Ex.

1005 (McLeskey 1998‘) at 2; 1008 (Wakeling 19911at2; 1013 (D’Regan 1998) at

2. However, a POSA would understand that—«when scaled up and translated. to

huinansma large-volume dese would preferably be given intramuscularly. LM.

administration would be expected te enhance the long-term release and to avoid

the skin irritation and sensitivity typical of givingr a large—volume dose 3.0., just

beneath the skin.

143. Regarding dosing schedule, Howell 1995 disclosed a icing—acting

fulvestrant formulation in caster eil, delivered by monthly intramuscular inj ecticn

into a buttock. Ex. 1012 at 2* Howell 1996 likewise disclesed a “leng-acting

formulation contained in a caster 0il~based vehicle by monthly i.m, injection inte

the butt-och.“ Ex. 1006 at 2; see arise id. at 1 (“administered as a monthly depot

intramuscular injection”)] Hewell 1996 also described its results as showing that

therapeutic levels of fulvestrant “can be achieved and maintained for 1 month

following a single i.rn. injection of the long-acting fonnulation used.“ 1d. at 6.

144. Accordingly: recognizing fulvestrant’s “low oral potency,” Ex. 1013

(DiRegan 1998) at 23 a POSA would have expected to administer fulvestrant
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parenterally. Human and animal studies consistently and repeatedly adopted either

a subcutaneous dose or an intramuscular dose» Because the disclosed dose of

fulvestrant was a larger volume (typically 5 ml, see infra) and was intended to

exhibit a long—term or depot release (see time), a POSA would expect to

administer fulvestrant intramuscularly in humans, not subcutaneously Animal

studies using subcutaneous administration would not dissuade a POSA from this

understanding.

4. Dose of Fulvestrant As—Formulated

145. A PQSA would have known that oily intramuscular injections were

typically given in volumes of significantly less than 10 ml, and usually 6 ml or

less. See, ag, Ex. 1037 (Modern Pharmaceutics 1996) at ’7 (“The usual volumes

injected range from 1.0 to 3.0 ml, with volumes up to 101) ml sometimes being

given (in divided doses) in the gluteal or thigh areas. l . a”); 1038 ("Rodger 8; King)

at 6; 1054 (Newton) at 3; see also Ex. [020 (GB ’286) at 3 (“The volumes

inn‘amuscularly injected of the oily solutions of the present invention are normally

I to 6 1111. The oily solutions are thus advantageously made up in unit dosage form,

15 each dosage unit having a volume within the range of from 1 to 6 ml for

example a volume of 1, 2: 3 or 4 1111.”)

146. Indeed; the specification of the’680 patent admits that injection

volmnes of 5 ml were known in the art: “[c]urrent[] guidelines recommend that no
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more than 5 mls of liquid is injected intramuscularly in a single injection,” Ex.

1001 at col. 5, ll, 64w66. Thus, the Patent Clwner recognized the state of the art——

that typically, i111, injections did not exceed 5 mll

147. In studies of fulvestraut in human females, the medical art disclosed

an injectable dose of 5 m]. Howell 1995 disclosed an i.m. injection of 5 ml, noting

that “[fulvestreut] appeared well tolerated at the site of injection despite the

relatively large 5 mL volume administered.” Ex. 1912 at 2*

148. Howell 1996 likewise disclosed a long-acting fonnulation

administered by “monthly i.m. injection (5 ml) into the buttock" Ex. 1006 at 2,

with the same disclosure ot‘being ‘Well tolerated.” 1d, at 4.

149. With the PDSA’S general imderstandiug of recommended dosages=

and with knowledge of prior art disclosing fulvestrant intramuscular injections of

5 ml or 6 ml in human patients and that such administration was “well tolerated,” a

POSA would have expected success in administering a 5 m] fonnuletion of

fiilv'estrant.

5. Divided Dose

ISO. Likewise, as stated above, a POSA would understand that larger

injection volumes may be given in a divided dose. See, ego Ex. l037 (Modern

Phannaceutics 1996) at 7 (intramuscular “volumes up to 101) ml [are]

sometimes . . . given (in divided doses) in the gluteal or thigh areas . i . l”).
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151. Although Howell 1995 and Howell 1996 described a 5 ml

administration as “well tolerated,” they also recognized that 5 ml was a “relatively

large . . . volume.” Ex. 1012 (Howell 1995) at 2; 1006 (Howell 1996) at 4. A

POSA would also be aware that such an injection could alternatively be given in a

divided dose, see. eg, Ex. 1037 (Modern Pharmaceutics) at 7, and would expect a

divided dose to exhibit similar efficacy,

6. Fulvestrant Concentration of About 50 mgml"1

152. McLeskey specifically disclosed a prefonnulated fulvestrant

concentration of “50 111g!m1.“ Ex. 1005 at 2. A preformulated fulvestrant

concentration of 50 mgml“ is “about 50 mgml‘li”

7. Fulvestrant Total Dose of 250 mg

153. Dukes 1989 disclosed an Lin. injection of 50 mg to 5 g of fulvestrant.

Ba 1007 at 7.

154. Howell 1995 and Howell 1996 disclosed itm. doses of 250 mg, both

from the outset of the study for one patient cohort and beginning on month two for

another Ex. 1006 (Howell 1996) at 2—3 (after an initial dose of 100 mg “[flor

appraisal of drug safety“); Ex. 1012 (Howell 1995) at 1(“folh:wvingr confirmation of

lack of local or systemic drug toxicity at the 100 mg dose”).

155. McLeskey 1998 disclosed a 50 mg/mL preformulated close, Ex. 1005

at 2, and D’Regan 1998 similarly disclosed a close of 501ng/mL. Ex. 1013 at 2. A
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5C1 mg/lmL dose of fulvestrant, when scaled up to 5 mL, see supra Sectien IKE-4,

is a 250 mg dose.

X. UNPATENTABILITY OF THE ’680 PATENT

156. Independent claims 1 and 9 of the 3680 patent recite (1)3 formulation

of fulvestrant containing specific excipients, (2) administered to humans via intra—

musculaI injectien, (3‘) as a method 0f treating a hormenal dependent benign er

malignant disease nf the breast er repreductive tract, with (4) a given bleed plasma

fulvestrent concentratien over time.

157. Dependent claims 2 and 10 recite a blend plasma fulvestrent

cancentratien level of 8.5 ng/ml fer 4 weeks

158. Dependent claims 3, 6, l l, and [4 meme the hermenel dependent

benign er malignant disease to be breast cancer.

159. Dependent claims 4, 7, 12, and 15 recite en intramuscular injection of

5 ml of formulation.

160. Dependent claims 5, 8, l3, and 16 recite nnce monthly administration

of the fonnnlatinn.

161. Dependent claims l7w20 recite that the fnnnuletion is administered in

a divided dese.
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A. Claims 1—20 of the ’689 patent were ehvious aver McLeskey.

162. In my opinion, claims 1-~20 cf the ’680 patent were chvicns in a

POSA in View of MchskeyE which disclosed the precise fennnlaticn of fulvestrant

claimed in the patent.

I. McLeskey disclosed the claimed fulvestrant formulation.

163. A POSA investigating therapeutic applications of fulvestrant would

have been aware cf the fennulatiens known in the art, including “lang—acting“ and

“caster 0il~based” fennnlaticns. A POSA seeking therapeutic fcnnulaticns (if

fiilvestrant wculd find McLeskey, which disclcsed every element of the claimed

flarmulaticnw

164. McLeskey disclosed the exact concentrations of excipients claimed in

independent claims 1 and 9: 10% win of etliatntii1 10% w/v cf benzyl alcohol, 15%

w/v cf benzyl benzcate, and a sufficient amount of a caster nil vehicle. Ex, 1005 at

2.

165. For these reesens, these stated abcve in Sectinn IX.F.1, and the

reasons given in the declaraticn cf Dr. Forrest [Be 1003], it is my Opinion that the

fcrmulaticn component of independent claims 1 and 9 was ebvieus.
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2. The prior art disclosed the use cf fulvestrant to treat human

females having HR+ breast cancer.

166. McLeskey disclosed the use of fulvestrant as a possible alternative fer

tamexifen in the treatment of ER+ breast cancer, and recngnized the need for new

clinical treatments fer human patients. Ex. 1005 at l.

167. Moreover, it was well-established in the medical art that fulvestrant

was expected to treat, at minimum, ER+ breast cancer in human females. See, 3.3,

EX. 1008 (Wakeling 1991) at '7; 1025 (Dukes 1992) at l, 7, 9; 1028 (Wakeling

1993) at 8, 10ml]; 1013 (Q’Regan 1998) at 2, 6; see also s’tmra, Section IX.E.

ER+ breast cancer 1's hcnncnalwdependentfhcrmcne receptnr—pesitive (HR+) breast

cancer. Using a fulvestrant fermulaticn to treat “hormonal dependent benign or

malignant disease cf the breast or reproductive tract,” or specifically “breast

cancer” in wetnen, was neither new nor unexpected.

168m Knewing the exact fulvestrant formulation concentrations disclesed in

McLeskey, a POSA would expect success in administering the fcnnulatien 0f

fulvestrant to, at least, human females with HR+ breast cancer. Thus, in my

epinien, McLeskey renders Obvious claims 1? 3, 6, 9, ‘1], and 14 cf the ’680 patent

as they relate to treating henncne—dependent breast cancer in humans
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3. The prior art disclosed delivering fulvestrant

intramuscularly to humans.

169. With regard to the route of administration, it would have been obvious

to a POSA that fulvestrant administration in humans should be by intramuscular

injection rather than subcutaneous delivery, as in McLeskey’s marine study. First,

for murine models, large volume injections are optimally given subcutweouslyw

in contrast to humans, where int. injection is the administrative route of choice for

large drug volumes. For example, for a 20-gram mouse, a recommended volume

for an int. injection is 0.001 ml: whereas the recommend volume for an s.c.

injection is 02. ml—ZOD times the volume of the 1m. injection. Ex. 1039

(Machholz) at 8. One reason for this difference is the small muscular volume of

the mouse will not support a large volume injection. Id. Second, intramuscular

injections can be 11er painful for animals and: therefore, laboratory guidelines

recommend anesthesia to minimize discomfort This is labor intensive for the

investigator and adds another layer of complexity to the experiment; which can be

avoided by simply administering the drug subcutaneously.

170. Furthermore where a steroid sex honnone is fonnulated in oil, as it

was in McLeskey, a POSA would understand that the typical route of

administration in humans is by im. injection 1M. injections enable prolonged

release of the drug and thereby reduce the number of required injections, which is

preferable for patients and physiciansfclinicians. See. eg, Ex. 1025 (Dukes 1992)
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at 7 (“1 month, a dosing interval likely to be clinically convenient in therapeutic

studies in breast cancer patients”).

17}. Accordingly, a POSA would expect McLeskey’s fonnulation to be

administered to humans intramuscularly, rather than subcutaneously, thus

rendering obvious the “intramuscular” component of independent claims 1, 4. 7,

9,12, 2111:1141.

4. The prior art disclosed administering a formulation having

a concentration of about 50 rug/ml of fulvestrant to human

females having breast cancer.

172. McLeskey disclosed the administration of a “50 ngml” fulvestrant

formulation Ex. 1005 at 2; see also supra. Section IX.F.5.

173. For the reasons stated above in Section X.A.2, it would have been

obvious to a POSA to administer McLeskeyis fulvestrant to human female for the

treatment of, at minimum, HR+ breast cancer.

174. A POSA looking to McLeskey for the specific components and

concentrations of the excipients in the fulvestrant fonnulntion would also look to

the disclosed formulated fiilvestralit concentration of 50 11131me Therefore, it

would have been obvious to a POSA to administer Mchskey’s fulvcstrant

formulation to a human female with hormonal dependent breast cancer at the

disclosed concentration of 50 mg/ml.
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175. Under the broadest reasonable interpretetien cf the claims, 50 trig/ml

is a fuleestrant fcnnulatien comprising “about 50 mgml‘l’i

176, Accerdingly, it is my epinion that the elements of claims 1 and 9 of

the *680 patent, which claim a fiilvestrant fennulatien 0f “abeut 50 mgml‘1 of

fulvestrent,” were obvious ever McLeskey, which teaches a fennulated fulvestrant

concentration of 50 mg/mL

S. A POSA knew from the prior art to administer tn humans a
5 ml volume of formulated fulvestrant.

177. It was well knewn in the prior art that 0in hitramnscular injections

were typically given to humans in volumes of significantly less than 10 ml, and

usually less than 6 ml. See eg, Ex. 1037 (Modern Pharmaceutics 1996) at 7 (up

to 10 m1); 1038 (Rndger :95 King) at 6 (up to 5 ml); 1054 (Newtcn) at 3 (up to 5

ml);

178. Indeed, the specificstien cf the ‘680 patent admits that injection

velumes 0f 5 ml were knewn in the art: “[c]urrent[] guidelines recemmend that no

more than 5 11115 of liquid is injected intramuscularly in a single injection?” Ex.

1001 at col. 5; l1. 64-456 Further, print art specifically relating to fulvestrant

administration in humans disclesed ranges areuntl 5M6 1111. See Ex. 1012 (Howell

1995) at 2 (5 ml); 1006 (Howell 1996‘) at 2 (5 1111); 1020 (GB ”286) at 3 (.1 to 6 ml).
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179. Accordingly, it was obvious to a POSA to administer a dose to

humans of 5 ml, as disclosed in claims 4? ’7, l2, and 15. Thus, a PDSA would find

obvious the formulated fillvestrant volume element of claims 4, 7, l2, and 15.

6. A POSA would have understood that the 5 ml of formulated

fulvestrant could have been administered to a human

female in a divided dose.

180. Claims 17—20 of the ‘680 patent claim the above—described

fonnulation, “administered in a divided dose.”

18]. As stated previously, a POSA understood that larger injection

volumes could be given in a divided dose. See, eg, Ex. 1037 (Modern

Pharmaceutics 1996‘) at ‘7 (intramuscular “volumes up to 10.0 ml [are]

sometimes . . . given (in divided doses) in the gluteai or thigh areas . . . f”).

182* Although some prior art described a 5 ml administration to humans as

“well tolerated? it also recognized that 5 ml was a “relatively large i i i volume.”

Ex. 1006 (Howell 1996) at 4; 1012 (Howell 1995) at 2. A POSA would also be

aware that a larger-volume injection could alternatively be given in a divided dose,

sea ag, B 1037 (Modern Pharmaceutics) at 7, and would expect a divided dose

to exhibit similar efficacy in the patient

183. In my opinion, the divided dose elements of claims “~20 of the ”680

patent were obvious in View of the knowledge of a, PQSA at the time of invention.
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7. A POSA would have understood that the fulvestrant

farmulatiun could have been administered monthly.

184. Dependent claims 5, 8, 13, and 16 0f the ’680 patent further claim that

the fulvestrant fennulatien is administered “once inenthly.”

1851 As explained above, a POSA would have been familiar with the

number nf prior art references specifically disclesing intramuscular monthly andfer

“depet” deses of fulvestrant. See, eg, Ex. 1006 (Howell 1996) at 2 (“3770;11th i.m,

injectien into the buttock”) (emphasis added); see else id. at 1 (“menthly depot

intramuscular injection”) (emphasis added); 1009 (Wakeling 1992) at 4 (noting

”parenteral depot fonnulatiens with an extended duration ef action“) (emphasis

added); 1025 (Dukes 1992) at 7mg (28-day intervals); 1013 (O’Regan 1998) at 2

(need fer “depot intramuscular injection” in clinical setting) (emphasis added).

1861 Likewise? a POSA would have been familiar with the several prior art

references that disclosed that fiilvestrant exhibits a therapeutic/anti—estregenic

effect of at least 1 month: thus infenning a PQSA 0f the expected success (if a

once~1nenthly fulvestrant fennulatien. See, ag, Ex. 1009 (Wakeling 1992) at 2

(Oil-based fitlvestrant fennulation “sustained antidestrogenic activity for in excess

0f 1 menth in bath rats and inenkeys“); 1025 (Dukes 1992) at 7 (anti-estregenic

action for 1 month in monkeys); 1026 (Dukes 1993) at 7 (same); 1006 (Hewell

1996) at 6 (therapeutic levels of fulvestrant “can he achieved and maintained for 1

month fellowing a single im. injection of the long-acting fonnulation used”).
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187. A POSA would also knew that monthly doses of anti«estrogens wnuld

be preferable fer bath patients and physicians/clinicians. See, eg, 1025 (Dukes

1992) at 7 (“1 month, a desing interval likely in be clinically convenient in

therapeutic studies in breast cancer patients").

188. Acccrtlingly, in my opinion, claims 5, 8, 13, and 116 of the ’680 patent

were obvious ever the knowledge of a PQSA and the print art

8. A PGSA would have understand that the claimed hlnnrl

plasma fulvestrant concentrations were not limitations of

the patent.

189. After previding the specific components and percentages cf

fennulnted fulvestrantg claims 1 and 9 0f the ’680 patent state: “wherein the

method achieves a therapeutically significant blood plasma fulvestrant

concentratinn bf at least 2.5 nginl'1 for at least four weeks.” Dependent claims 2

and 10 require a blond plasma fulvestrant concentration of at least 8.5 ngml"1 for 4

weeks.

190. As stated previously, I have been informed that the claim scope of a

method claim is not limited by 21 “whereby” 0r “wherein” clause that simply

expresses the intended result cf a precess step positively recited, if the clause does

not inform how the method is carried out, the whereby or wherein clause is

generally net given patentable weights
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191. The ’680 patent neither claims not discloses measuring blood plasma

fileestrant concentration levels as a component of the method of treatment.

Neither is a POSA informed of any necessary titration or dosing (eg, volume,

schedule) adjustment based on blood plasma fulvestrant concentration levels. To

the contrary, the POSA would be informed that if the as‘claimed method of

treatment is followed, the specified therapeutic plasma levels will be achieved.

And, by correlate, to the extent specific blood plasma fulvestrant concentrations

are desired, a POSA would understand to adjust, e.g., the volume or frequency of

fulvestrant administered. These adjustments would have been routine to a POSA

in treating a patient with hormonal dependent breast cancer with fulvestrant. In

1996, the prior art had already disclosed blood plasma fulvestrant concentration

levels higher than 8.5 ngme extending for at least one week, along with blood

plasma fiilvestrant concentration levels higher than approximately 5.5 ngfrnL for at

least four weeks. Ex. 1006 (Howell 1996) at 3M4. A POSA would have known

from this disclosure—as well as the general knowledge in the art that fillvestrant

formulations in castor oil depots achieved a long-«acting effect (see. ag, Exs. 1003

at 1111 58451; 1012; 1,007; 1025; 1026; 1018; 1027 at 5)—that blood plasma

fulvestrant a blood plasma fulvestrant concentration level of up to 8.5 [lg/IUL could

have been achieved through routine optimization of the method of treannent.
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These adjustments could have included, inter alto, adjusting the dosage or

frequency of administration.

192. Accordingly, it is my opinion that a POSA would not understand the

“wherein” clause to add an informative step, and thus that the claimed blood

plasma fulvestrant concentration levels are not actually limitations of the patent,

However, even if they were considered limitations, they would still all be met by

the prior art.

B. All claims of the ’680 patent were obvious over Howell 1996 in

View of McLeskey.

193. In my opinion, claims 1—20 of the 738C) patent were obvious over at

least Howell 1996, which disclosed administering fulvestrant to female hmnans

with primary breast cancer (with the goal of understanding fulvestrant‘s

“[p]harm.acokinetic[], pharmacological and anti-tumour effects”), in View of

McLeskey, which disclosed the precise fonnulation of fulvestrant claimed in the

patents. In my opinion, a PQSA would understand Howell 1996‘s administration

and results, with McLeskey’s specific fulvestrant fonnulatiom to meet every claim

of the ”680 patent. My discussion of the ohviousness of claims 1-20 of the ’680

patent over McLeskey, see supra Section XA, is incorporated herein.
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1. Howell 1996 disclosed using fulvestrant to treat breast
cancer in a human female.

194. Howell 1996 disclosed that the study‘s aim was “to assess the long-

term efficacy and toxicity of the specific aim-oestrogen [fulvestrant] in [human

female] patients with advanced breast cancer and to evaluate the ohannacokinetics

of the long—acting formulation uses.” Ex. 1006 at 'l.

195. As stated above, it was well—established in the medical art that

fulvestrant was expected to treat, at minimum, ER+ breast cancer in human

females. See, (2.5;, EX. 1008 (Wakeling 1991) at 7; 1025 (Dukes 1992) at 5, 6;

1028 (Wakeling 1993) at 8, 10; 1013 (O’Regnn 1.998) at 2, 6; see also supra,

Section IKE. Using a fiilvestrant fonnulation to treat “hormonal dependent benign

or malignant disease of the breast or reproductive tract,” or specifically “breast

cancer,” in human females was neither new nor unexpected.

196. It would have been obvious to a POSA in View of Howell 1996 that a

fnlvestrant fonnulation could be used to “treat[] a honnonal dependent benign or

malignant disease of the breast of reproductive tract” in humans as claimed in

independent claims ‘1 and 9, Likewise, it would have been obvious to a POSA that

a fulvestrsnt formulation could be specifically used to treat hormonal dependent

(HR+) breast cancer, as claimed in dependent claims 3, 6, 11, and 14. In my

opinion, therefore, the above~descrihed disease components of claims 1, 3, 6, 9, l l,

and 14 of the ”680 patent were obvious over Howell 1996.
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2. Howell 1996 in View of McLeskey disclosed administering

McLeskey’s complete fulvestrnnt formulation to a human,

particularly a human female.

197. Howell 1996 disclosed a “long—acting formulation [of fulvestront]

contained in a caster oil—based vehicle [administered] by monthly im. injection

into the buttock.” Ex. 1006 at ‘2.

198. When considering possible formulations based on Howell 1996, a

POSA would be aware of other formulations of fitlvestrant disclosed in the art, as

well as fonnulations for other steroidal hormones. In particular, a POSA would be

aware of other fulvestrant or steroidal hormone formulations that were or could be

“long-acting," irmzinjectable, “depot," and/or contained in castor oil—based

vehicles,

199. One such publication was McLeskey. McLeskey disclosed a specific

castor oil~based formulation of fulvestrant: “50 mglml prefonnulated [fulvestrant]

drug in a vehicle of 10% ethanoL 15% benzyl benzoete, 10% benzyl alcohol,

brought to volume with castor oil,“ Ex. 1005 at 2.

200. And for at least the reasons stated above in Section X.A.2, it would

have been obvious to a POSA to administer McLeskey’s fulvestrant to human

female for the treatment of, at minimum, HR+ breast cancer.

201. A PDSA, therefore; would understand that McLeskey’s castor-oil

based fulvestrant formulation, and its specific excipient components, could be
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administered to humans as was accomplished in "Howell 1996, A POSA would

furthermore understand that McLeskey’s fulvestrallt formulation could be useful

for at least the treatment of human females with hormonal dependent breast cancer,

as in Howell 1996.

202. It was therefore obvious to use McLeskey’s specific fulvestrant

formulation in administration to a human, as disclosed in Howell 1996, In my

opinion, the formulation components of claims 1 and 9 were therefore obvious

over Howell 1996 in View of McLeskey.

3. Howell 1996 in View of McLeskey disclosed administering 5

ml of fulvestrant intramuscularly to a human female with
breast cancer.

203. The ””680 patent claims an “intramuscularfl” route of ("cl aims 1, 4, 7, 9,

12, 15) at a volume ofS ml (claims 4, 7, 12, 15)-

204. Howell 1996 specifically disclosed a long~acting formulation

administered by “monthly i.m, injection (5 ml) into the buttock” of a human female

with breast cancer. Ex. 1006 at 2. Howell 1996 recognized that the 5 m1 dose

showed efficacy and “appeared well tolerated locally at the site of injection despite

the relatively large 5 mL volume administered.” [at at 4, 6W7 .

205. Other prior art disclosures buttressed this understanding. For

example, Howell 1995 recognized that administration of 5 ml of fonnulated

fulvestrant to a human female “appeared well tolerated locally at the site of
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injection despite the relatively large 5 1111.. volume administered.” Ex, 1012

(Howell 1995) at 2. GB ’286 disclosed a dosage of l to a nil—hot inconsistent

with the 5 ml used by Howell 1996 and Howell 1995. Ex. 1020 at 3.

206. And it was well—known in the prior art that oily intramuscular

injections were typically given to humans in volumes of significantly less than 10

ml, and usually less than 6 1111, See, eflg, Ex. 1037 (Modern Phannaceuties 1996)

at 7 (up to 10 ml); 1038 (Rodger & King) at 6 (up to 5 ml); 1054 (Newton) at 3 (up

to 5 ml). Indeed, the specification of the 7680 patent admits that injection volumes

of 5 ml were known. in the art: “‘[c]urrent[] guidelines recommend that no more

than 5 11113 of liquid is injected intramuseularly in a single injection.” Ex. ltltll at

col. 5,11. 64436.

207. Moreover, a POSA would understand that a 5 mL injection of a

steroid hormone, formulated in oil and intended to be long—acting, should

preferably be given intramuscularly: it would provide an extended release profile

and avoid the contraindications (e.g., skin irritation: sensitivity) of giving the

volume subcutaneously.

208. Although McLeskey administered her formulation of fitlvestrant

subcutaneously, a POSA would understand that subcutaneous is a common route

of administration in mice because murine intramuscular administrations are not

preferred. However, when translating the treatment to a lunnan, a POSA would
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expect to give a steroid hormone formulated in oil, and expect it to be longeeting,

Via intramuscular injection. See supra 142, 169478

209. Therefore, it would have been obvious to a POSA in view of Howell

1996 to administer McLeskey’s fitlvestrant fonnulation to a human female via a 5

ml intermuscular injection. In my opinion, therefore, that the intramuscular

injection element of ’680 patent claims 1, 4, 7, 9, 12, and 15 was obvious to a

POSA over Howell 1996, alone or in View of McLeskey. Likewise, the total

volume element of ”680 patent claims 4, 7, l2, and 15 was obvious to a PQSA in

1view ofHowell 1996.

4. A PDSA would have known to administer the 5 ml of

formulated fulvestrant in a divided dose.

210. Claims 17—20 of the 1680 patent claim the above—described

fonnulation, “administered in a divided close,”

211. As stated previously, a POSA understood that. larger injection

volumes could be given in a divided close See, eg, Ex. 1037 (Modern

Pharmaceutics 1996) at 7 (intramuscular ‘Volumes up to 100 m] [are]

sometimes . . . given (in divided doses) in the gluteal or thigh areas , . . .”).

212, Although Howell 1996 and Howell 1995 described a 5m]

administration to human females as “well tolerated,” they also recognized that 5 ml

was a “relatively large. . . volume.” Ex. 1012 (Howell 1995) at 2; 1006 (Howell

1006) at 4. A PQSA would also be aware that such an injection could alternatively
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be given in a divided dose, see, ag, Ex. 1037 (Modern Pharmaceutics) at 7, and

would expect a divided dose to exhibit similar efficaCy,

213. In my opinion, claims 17m2l ef the ‘680 patent were obvious in View

of the knowledge of a POSA at the time of invention.

5. A POSA would have known to administer the fulvestrant

formulatian to a human monthly.

214. Dependent claims 5= 8, 13, and 16 of the ”680 patent faither claim that

the fulvestrant form ulation is administered “once monthly.”

215. Howell 1996 disclosed monthly injections of formulated fulvestranti

Ex. 1006 at 1, 2. It also recognized “therapeutic levels of [fulvestrant] . . . can be

achieved and maintained for 1 month fellowing a single i.m. injection of the log»

acting fonnulation used.” 1d, at 6.

216, Likewise, a POSA would have been familiar with a number of other

prior an references that disclosed fiilvestrant’s administration and/or its effects

approximately monthly. See, sag, Ext 1025 (Dukes 1992) at 7-»8 (administration at

28-day intervals and antiuestrogenic action for 1 month in monkeys); 1026 (Dukes

1993) at ’7 (same); 1013 (O’Regan 1998) at 2 (need for “depot intramuscular

injection” in clinical setting, (emphasis added»; 1009 (Wakeling 1992’) at 4 (noting

“parenteral depot fonnulatious with an extended duration of action” (emphasis

added»; id. at 174 (oil-based fulvestrant formulation “sustained antioestrogenic

activity for in excess of 1 month in both rats and monkeys”).
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217. A POSA would also know that monthly doses of anti«estrogens would

be preferable for both patients and physiciansiclinicians, See, eg Ex. 1025

(Dukes 1992) at 7 (“1 month, a dosing interval likely to be clinically convenient in

therapeutic studies in breast cancer patients”).

218. Accordingly, in my opinion, claims 5, El, 13, and 16 of the ’680 patent

were obvious over Howell 1996 and the knowledge of a POSA and the prior art,

6. Howell 1996 in View of McLeskey disclosed administering a

fulvestrant formulation of 50 mg/ml concentration to a
human female with breast cancer.

219. McLeskey disclosed the administration of a “50 ngml” fulvestrent

formulation Ex. 1005 at 2.

220. For reasons as stated above in Sections X.A.2 and X32, it would

have been obvious to a POSA to administer McLeskey’s fulvestrant to a human

female for the treatment of, at minimum, HR+ breast cancer. A POSA looking to

McLeskey for the specific components and concentrations of the excipients in the

fulvestrant formulation would also look to the disclosed concentration of 50

mg/ml. Therefore, it would have been obvious to a POSA to administer

McL-eskey’s fulvestrant formulation to a human female with breast cancer at the

disclosed concentration of 50 rug/mil

221. Administration of 50 mgrnl'I matches “about 50 mg1nl“1.”

Accordingly, it is my opinion that the elements of claims 1 and 9 of the ’680
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patent, which claim a fulvestrant formulation comprising “about 50 mgml‘l‘” cf

fulvestrant? were ebvious (WET Howell 1996 and McLeskeyi

7. A POSA would have understand that the claimed blend

plasma fulvestrant ccncentraticns were not limitations of

the patent.

222. After providing the specific components and percentages of

formulated fulvestrant, claims 1 and 9 of the ”680 patent state: “wherein the

method achieves a therapeutically significant blood plasma fulvestrant

3

concentration of at least 25 ngml’l for at least four weeks.“ Dependent claims 2

and 10 recite a blood plasma fulvestrant concentration of at least 85 ngml'l,

lWherein” it is achievecd for 4 weeks

223. As stated previously, I have been infenned that the claim scope of a

method claim is not limited by a ‘Whereby” or “wherein” clause that simply

expresses the intended result cf a process step positively recited. If the clause does

not inform how the method is carried out: the whereby or wherein clause is

generally not given patentahle weight

224. The patent neither claims nor discloses measuring blood plasma

fulvestrant ccnc-entration levels as a component of the method of treatment.

Neither is a POSA informed of any necessary titration or dosing adjustment based

on blood plasma fulvestrant concentraticn levels. To the contrary, a POSA would
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he informed that if the as~claimed method of treatment is followed, the specified

therapeutic plasma levels will be achieved.

225. Accordingly, it is my opinion that a POSA would not understand the

“whereby”/“wherein” clause to add an informative step, and thus that the claimed

blood plasma fulvestrant concentration levels of claims l»~2 and 940 of the ’680

patent are not actually limitations of the patent that must be, separately rendered

obvious.

8. Even to the extent the claimed blood plasma fulvestrant

concentrations are limitations, they were disclosed by

Howell 1996, alone or in view of McLeskey.

226. To the extent the blood plasma fulvestrant concentrations could be

interpreted as claim limitations. they were obvious over Howell 1996’s disclosures

of mean serum fulvestrant concentrations. Ex. 1006 at 3—4, 6. Howell 1996

disclosed a long—acting formulation of fulvestrant administered montth to human

females with breast cancer, and reports phannacokinetic data for patients

administered a monthly 250 mg dose. [(1. at 3—4, 6-

227. Independent claims 1 and 9 of the ”680 patent state, “wherein the

method achieves a therapeutically significant blood plasma fulvestrant

concentration of at least 2.5 ngml‘l for at least four weeks.” Dependent claims 2

and ‘1 0 alter the concentration to 8 .5 ngml’l for at least 4 weeks.
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228. Howell 1996 disclosed mean serum fnlvestrant concentration levels of

at least 25 1133311114 for the duration of 28 days after injection. Ext 1006 at 4 Fig. 21

Howell 1996 also described its results as showing that therapeutic levels of

fillvestrant “can be achieved and maintained for 1 month following a single i.m.

injection of the long-acting formulation used.“ 1d. at 6. As Howell 1996 disclosed

these two elements, and as the administration of the claimed fillvestrant

formulation to human females with breast cancer was obvious over at least Howell

1996 and McLeskey, the serum fulvestrant concentration elements of claims 1 and

9 were obvious in view of Howell 1996‘

2229. Howell 1996 disclosed a longecting formulation of fulvestrant which

reached CmK levels of 10.5 to [2‘8 ngml'l after 7 days. Howell 1996 depicts mean

serum fulvestrant concentrations of 8.5 ngml'i for approximately 7 days, when

administered in a once-monthly 250 mg close. 1d. at 3—4. It would be a routine and

prccdictahl method of optimization for a POSA to measure a patient’s blood

plasma fulvesttant concentration and to adjust the amount and frequency of

fulvestrant administered to achieve concentrations at or above 8.5 ngml“ for 4

weeks, as in claims 2 and 10. This is particularly true where claims 2 and 10

impose no restrictions on the frequency of closing. As Howell 1996 disclosed

mean serum fulvestrant concentrations at and above 8.5 ngml", and as it would be

routine for a POSA to achieve these levels for a longer duration such as 4 weeks by

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 77

AstraZeneca Exhibit 2166 p, 77



altering the dose and/or frequency of administration (see Section XAB, supra), the

serum fulvestrant concentration elements of claims 2 and 10 were obvious in View

of Howell 1996 and the knowledge of a PISA.

XI. CONCLUSION

230. For the foregoing reasons, it is my opinion that claims 1-20 of the

“680 patent were obvious over McLeskey. independent claims 1 and 9 focus on a

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

or reproductive systems by intramuscular administration of a specific fulvestrant

fcnnulation. The specific formulation claimed in claims 1 and 9 was disclosed in

McLeskey, and the remaining independent claim elements were either Within the

knowledge and experience of a POSA or are not limitations to the claims.

231. Furthennore, claims 1—20 of the ’680 patent were also rendered

 obvious by Howell 1996 in view of McLeskey. Howell 1996 disclosed the

intramuscular administration of 5 ml (250 mg of fulvestrant) of a castor oil—based

fulvestrant fonnulation for the treatment of human females with advanced,

hormonal dependent breast cancer. That disclosure, combined with the specific

castor oil~based fulvestrant formulation disclosed in McLeskey (50 mg/ml of 10%

ethanol, 10% henzyl benzoate, 15% benzyl alcohol, brought to volume with castor

oil) and the knowledge of a POSA, renders all claims of the ’680 patent obvious.

A POSA would not interpret any remaining independent claim elements, such as
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serum bIDOCl plasma canceutration, t0 be additienal limitations; to the extent they

could be 50 caustrued, they are nonetheless Obviaus aver Howell. 1996 in View 0f

McLeskey and the knowledge of a POSA.
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232. I hereby declare that all statements made herein of my own

knowledge are true and that all statements made on information and belief are

believed to be true.

5 /Dated; é 87/4347 é By: W
Laslifi OlekwwieQ
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EXHIBIT A 

Curriculum Vitae

Leslie Oleksowicz, MD.

Date Prepared: 7!#2015

Name: Leslie Oleksowicz, M.D.

Home Address: 1623 Beechshire Drive

Cincinnati, OH 45255

Phone: HOME: 513-620-8685: I-phone: 860-460-9975

Email: ieslie.oleksowicz@gmail.com

loleitsowicz arthllnhmet

Place of Birth 8: Were, MA 01082

Citizenship U.S Citizen

Education

921974 - 6X1978 BA Biology Amherst College
Magna Cum Laude Amherst, Massachusetts
Phi Beta Kappa

9f1978 - 6f1982 MD Medicine Tufts University School of Medicine
Boston, Massachusetts

Postdoctoral Training

7(1982-711935 Residency Internal Medicine Montefiore Hospital! Albert Einstein College of
Medicine, Bronx, New York

”1985-73393? Fellowship Hematology Mount Sinai Medical Center, New York, New York
7(1987-7/1939 Fellowship Medical OncologyI Mount Sinai Medical Center, New York, New York.

Current Employment

limits-present Leslie Oleksowicz, MD, LLC, Consultant DBL, 207 Thomas More Parkway
Crestview Hills, KY

Faculty Academic appointments

7!1989—11!1991 Instructor Medical Oncology Mount Sinai Medical Center, New York, New York

6/1992-7l1998 Assistant Professor of Medical Oncologv Montefiore Hospital} Albert Einstein College of
Medicine Medicine

Bronx, New York
9/1993-7/2003 Associate Professor of Medical Oncology Roswell Park Cancer Institute

Medicine Buffalo, New York

9}2003-5{2012 Associate Professor of Hematologw'Oncology University HospitaIIUnI‘versity of Cincinnati
Medicine Cincinnati, Ohio

812012-4f2013 Professor of Medicine Hematolognyncologv Saint Louis University Medical Center, Saint Louis,
Missouri

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 81

AstraZencca Exhibit 2166 p. 81



9/16f2013-
12332014

A ointments at Hos ital

7:193911I1991

sr1992-7l1993

shoes-woos
9/2003-5/2012
9f2003-5I2012

12l2004-5l2010

spans-512012

wows/2012

Bl2012-4l2013

9fl013-12f2014

9f2013-12/2014

Attending Clinician

Clinical Assistant

Assistant Attending
Associate Attending
Associate Attending
Associate Attending

Courtesy Associate
Attending
Associate Attending

Associate Attending

Attending Professor
Faculty Clinician

Clinician

Current Licensure

1985
2003
2012
2013

Certification

10f1937
311939

Other Professional Positions

111997-3I1997

lenses-angels

BiZOOZ—present

fizz/2005
snow-sauna
”2120207

912007-912008
21'2008-50012

7!?6}2008
8f2008-4I2013
9!2009-10!2010
7!26!2009
6f2011-6!2012

New York (active)
Ohio {active}
Missouri [inactive]
Con necticut {inactive}

Hematolognyncology Dana Farber Cancer Institute

Boston, Massachusetts

Affiliated Institutions

Mount Sinai Medical Center

Montefiore Hospital
Roswell Park Cancer Institute

U niversity Hospital, U n iversity of Cincin nati
University Point Practice.

Satellite facility of University of Cincinnati, West
Chester, OH

Christ Hospital, Cincinnati, OH

Medical Oncology

Medical Oncology
Internal MedicineIMedical Oncology
Internal MedicinefMedical Oncology

Internal MedicinelMedical Oncology

Internal MedicineIMedical Oncology

West Chester Medical Center, West Chester, OH

{hospital owned by University of Cincinnati}
University Point Surgical Hospital, West Chester,
OH

Saint Louis University Hospital
Dana Farber Cancer Institute

Boston, MA

Lawrence and MemoriaIIDana Farber Community
Cancer Center, Waterford, CT

Lawrence and Memorial Hospital, New London, CT

Internal MedicinefMedical Oncology

Internal MedicinelMedical Oncology

Internal Medicine/Medical Oncology
Medical Oncology

HematologyIOncology

#1584024.
“BS—083335

“2012021332
#052051

Board Certified Diplomat in Internal Medicine

Board Certified Diplomat in Medical Oncology

Consultant

Course Director

Advisory Board Member
Course Director

Advisory Board Member
Course Director

Member speaker bureau
Advisory Board Member
Course Director

Principal Investigator of SWOG
Advisory Board Member
Course Director

Advisory Board Member

Merck Pharmaceutical: Evaluation of clinical and laboratory data related to
COX-2 in hibitor.

Practical RevieWs in Cancer Management. Monthly review of recent clinical
studies in medical oncology
National Kidney Cancer Association
First Annual University of Cincinnati Genitourinary Symposium

Novartis (Interleukin-2i
Second Annual University of Cincinnati Genitourinary Symposium
Bayer/Onyx
Association of Community Cancer Center
Third Annual University of Cincinnati Genito-Urinary Symposium
University of Cincinnati and University ofSaint Louis
Pfizer

Fourth Annual University of Cincinnati Genitourinary Symposium
Centaoore-Ortho

Maior Administrative Leadership Positions

Local

snsssmoos
9x1ssa-7I2003

sassy/2003

Director of GU Oncology
Director of Melanoma and Sarcoma Oncology
Director of High Dose IL-2 Service

Roswell Park cancer Institute
Roswell Park Cancer Institute
Roswell Park Cancer Institute

f-J
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mops-512012
mops-512012

7/2003-520flz
annoyance

sienna/2013
anon-anon

Director of GU Oncology

Director of Melanoma and Sarcoma Oncology
Director of High Dose IL~2 Service

Director of Gastrointestinal Oncology
Director of GU Oncology
Director of Melanoma and Sarcoma Oncology

Committee Service

Local

9{1992-6!1998

9X1995-6/1998

9(1995-5(1993

9/1992-5l1993

9/1992~6f1993

10f1998—10,’1999

snssssxzooo

snags-snow

1(2001-112002

SINGS-412012

sauce-512006

mom-snaps

sxzoos-sfzooe

9;:004-7l2007

srzooasxzon

Regional
1935-1937

Transfusion Committee

sisz-snsss
Cancer Center Protocol Review Committee

9/1995-6f1998
Cancer Center Protocol Audit Committee

sitsss-ajlsss

Hematology Malignancy Working Group
allssz-ensss
Breast Malignancy Affinity Group
sllssz-aflsss
CME Advisory Board

10f1998—1Di1999
Morbidlty and Mortality Committee
511999-63’2000

Quality Improvement Committee
SI1999-6f2000
IRB

moot-moo).

Hematologvi’Oncology Grand Rounds
9/2003-4f2012
Scientific Review Protocol Committee

9f2003-5f2006
Ethics Committee

912004632006
Hematolognyncoiogy Clinical Research Forum
9f2003-8!2008

Prostate Cancer Affinity Group
BIZW-YIZUE)?
Medical Center Fund of Cincinnati

Sf2008-5f2012

Society for the Study of Blood
1985-1987

National and International

11I002-11I2003

SlZOOZ-present

Advisory Board on Cancer Related Fatigue
11f2002—11l2003

Advisory board
SHOW-present

Professional Societies

1f1990-9/2003

1996—}:resent

snags-axzoos

6f1992-7r‘1998

American Society of Hematology
1f1990-9}2003

American Society of Clinical Oncology
1996-present

Cancer and Leukemia B [CALGB)

9f1993-6l2003

Eastern cooperative Group [ECOG}
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University of Cincinnati Medical Center
University of Cincinnati Medical Center

University of Cincin nati Medical center
University of Cincinnati Medical Center

University of Saint Louis Medical Center
University of Saint Louis Medical Center

Montefiore HospitalfAlbert Einstein College of Medicine
Member
Albert Einstein Cancer Center
Vice Chair

Albert Einstein Cancer Center
Coordinator

Montefiore HospitalfAlbei-t Einstein
Member
Member

Montefiore HospitalfAlbert Einstein
Roswell Park Cancer Institute

Member
Roswell Park Cancer institute
Member

Roswell Park
Member

Roswell Park
Member

University of Cincinnati

Director, Coordinator and Master of Ceremonies
University of Cincinnati
Member

University of Cincinnati
Co-Chair

University of Cincinnati
Director

University of Cincinnati
Member

University of Cincinnati
Member

Teaching Hospitals in the Greater New York Area
Member

NCCN
Member

National Kidney Cancer Association
Member

Member

Member

Member

Member

in



TESS-present

1982-1987

SINCE-present

10R003-4/2013

5(1992-711993
Phi Delta Epsilon Fraternity
NBS-present

American College of Physicians
1932-1987

National Kidney Cancer Association
B}2002~present
SWDG

Editorial Activities

Cancer

Transfusion
Southern Journal of Medicine

Journal of Urology
American Journal of Medical Sciences

Other Editorial Roles

EMS-present Editorial Advisory Board

Honors and Prizes

6,!1973
9/1973-9J1932

9i197e9l1932

241997

11/2002

Webster Prize

Simpson Fellowship
Hampden Scholarship
Third Prize awarded at basic

Member

Member

Member, Editorial Advisory Board

Member

Kidney Cancer

Amherst College
Tufts University School of Medicine

Tuft University School of Medicine
Albert Einstein college of Medicine

U ndergrad uate Thesis

Scholarship based on GPA
Scholarship based on GPA
Third prize for best scientific paper

investigators research symposium
Certificate of recognition Roswell Park Excellence in clinical practice

Regort of Funded and Unfunded Proiects

Funding Information

Past

1l1999-6l2l'XJS

1!1999—6!2003

01999-512003

1x1999-sx2003

limos-spoon

04(2005-52‘2006

04.12005

7x1992-ri1993
7/1993-si1995

7,!1993-5/1995
rings-511995
”1994-01995

7K1994-4l1995

A Phase Ii Pilot Study of Dose —lntensive lL-2, DTIC and IFN in Patients with Metastatic Malignant Melanoma.

Leslie Oleksowicz,: P.I.; $60,000 from Schering Pharmaceuticals
A Phase II Study of Dose-Intensive lL-2 by IV Bolus and Low Dose Immunomoduiating IFN as Therapy for Patients with

Metastatic or Unresectable RCC. Leslie. Olelrsowicz, P.I. Investigator-initiated. $40,000 from Schering
Pharmaceuticals

An adjuvant Dose-Intensive Trial of High Dose bolus IL-2 in Patients with High Risk Renal Cell Carcinoma.
Leslie. Olelisowlcz, P.I. Investigator Initiated. 520.000 from Chiron Pharmaceuticals

A Phase II Study of Post-Transurethral Resection M-VAC and Taxol/Gemcitabine Chemotherapy in Patients with
Invasive Transitional Cell Bladder Cancer. Leslie Oleksowicz, P.I. $50,000 from Bristol Pharmaceuticals.

A Phase II Trial Investigating the Efficacy of High Dose-Intensive lL-2 in Combination with Capecitabine in Patients

with Stage IV Renal Cell Carcinoma. Leslie Dleksowicz, P.I. $75,000 from Roche Pharmaceuticals.
A Phase II Trial of Fludarabine and High Dose Bolus Interleukin-2 in Patients with Stage IV orSurgically Unresectable

Renal Cell Carcinoma. Leslie Oleltsowirz, P.I. Investigator-initiated; $150,000 from Chiron.
A Phase II Trial of Taxotere, Gleevec, Complete Androgen Blockade and Zorneta in Patients with a Rising PSA s/p

Definitive Treatment. Leslie Oleksowicz, P.I. Investigator-Initiated. $120,000 from Novortis li‘l‘rioil was never
initiated and never accrued any patients).

The Role of lL-fi on Platelet Function. Leslie Oleksowicz, P.I. $20,000 from Sandoz Pharmaceuticals
The Mechanisms of Anti-Tumor Activity of lL-2 and ”—5: The Relationships between the Hemostatic and Immune
Systems. Leslie Oleksowia, P.I.; $150,000 from American Cancer Society.

The Role of IL-6 on Platelet Function. leslie Oleksowicz, P.I. $50,000 from Sandoz Pharmaceuticals.
Research in Platelet Function. Leslie Oleksowicz, P.I. $25,000 from Irving A Hansen Memorial Foundation.

Impedance Agregometry Investigating Platelet Tumor Interactions. Leslie Oleltsowicz, P.I., $30,000 from Carol Solar
Abbani Foundation.

Ex vivo Platelet Functional Studies in Patients with Advanced Breast Carcinoma Who have Undergone Autologous

Bone Marrow Transplantation and have been Treated with lL-G or Placebo. Leslie Olelisowicz, P.I.; $30,000 from
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111995431997

Vilaawjlgaa

Hung—mum

11/1999—10/2000

Sandaz Pharmaceuticals.

Characterizatlnn of lmmunwrelated GPlb Expression by Myelagencus Leukemia Calla. teslie Ulakaawicz. ELF
$30,000, Mariana! Leukemia Research Assaniatinn.

The Role nf Tumor GPibi‘i in PlatelaMumar Adhesive lnteractinna and Metastasis. Laslie Oleksnwinz, PJ. $30,000
from the Elsa LL Pardee Foundatinnl

Tha Hale 0f GPlh Expressed by Rahal Carninnma Cells in Primary Adhesive lnteractinns Required for the Mataatatin
Precasa, Leslia Oleksawicz: EL, $89,003: fmm tha Bruee Cumallar Endnwad Research Fund in Urolngy.

Turncr Engine-salon of the lmmunarelated Platelet Adhesive transistor: (391be and walls: Naval Targets fr fimtb
Neoplastic Strategies. Leslie Dieksowicz: 9.1. $56,690 l‘mm the Roswell Park Alliance Faundatinn.

Additional Clinical Trials

711992-711993

5/1a92~11/1993

Bil993- 10}1995

?/1994~8/1995

1/19Q4—111996

lflflElQfi—QIIQQE

5f1g95~11n§97

magagnaa?

1111996-2/1997

?f1997~3/1999

5119976,?1998

711399320030

”mm—aims

mama-apnea

7/2002—6/ZUD3

2/2003-5/2003

shenanigans

9120035!wa

3/2004'11/2007

11/2004—2l2006

CD» nvastlgatnr: A Campassionate Study at High Dear: lL-Z by UL BDlUS in Patients with Metastatic 0r unresectable

Renal Cell Carcinama. Investigator-initiated Trial.

(36- nveatigatnr‘. A Phase lStuclv uf interleukin-S llLISl, SD21 lLS 969} Adminiatarati by SEQ-Hour fiontinunus lntravanuua
lnfuslnn. Snonsnrecl by the Cvtnlezine Working Grcup and Sande: Pharmaceuticals

Co» nvestigatur: (linen—Label, Multinanter Trial at Actimmune interferon Gamma—1h “FM-71b) in Patients with
Metastatic Renal Cell Caminnma. Sponsnred by Ganantach..
Co~ nvastigatnr: A Phase lll Randomized Dnuble Blind, Placebmmntmllad Study ar CT~1501R and High Dnsa

Intermittent Interleukin; in the Traatrnant Df Patients with Advanced Renal Cell ar Metaatatic Malignant Malannma,
Spansored by Call tharaneutlcs.

Co~'nvestlgator: Chemo~lmmun0therapv nf Metastatic Renal Cell Carcinoma with it»; Interferon-32b, and 5~FU.

Sponsnreci by the Cytokine Wnrking Grnup.
Cc» nvestigatnr: Randcmized Phase ll Trial at Chamntherapv and Qutpatlent Blotherapy in Metastatic Malignant

Melanama. Snunsnrad by the Cytakina Warning Gruup.
Car nvestlgatar: A Multica rater Phase ll Evaluatinn of Cemhination Tharanv n? Targratin Gral Capsules {L60 1059} and

lntmn A in patients with Advancad Rsnal call Carcinoma. Spananrecl by Ligand Pharmaceuticals and the Scharing
Car nvestigatur: A Phase ll Study at Mnderate Rinse lL~2 by UL Bulus and Subcutanacus GM-CSF in Patients with
Ma.aatatlc: 3r unresactable Rahal Cell Carcinoma. lnvestigatur»initiatad Study.

Cs— nuastigatnr: Span-Label Ranclnrniza-dF [loge-Escalating Study 03‘ Recemhinant Human interleukin-12 administered
by subcutaneous injection in Parlants with Advanced Malignanclea. Sponsarad by Genetics Institute and Wyeth~
Marat;
Ca» nvastlgatnr. A Randomiaad Phase Ill Trial of High-Base lL~2 Versus Subcutaneous lnterleu kin~2/‘1FN in Patients with

Metastatic Renal Cell Carcinnmaa Spnnsorad by the Cymkinn Wnrking Group;
Ccv nveatigatar: Upen—Label, NawRandamized, Base—Escalating Study cf Recamhinant Human lntarlaukinli by IV
lnjectinn in Patients with Untreated 0r Previously Treated Advanced RCC. Spunaured by Genetics institute and Wyeth—
Averst.

A Mum-Center; Escalating dusts Phase I Study nf [V DENSPM adminiater daily far 5 days as a Leading dose fnllcawed by
th rice weekly mair'ltanancvai dnsing far two weeks. Spnnsored by Parke-Davis»
Cewlnvastlgatur. Phase 1 Study cf lntravannus Tumnr Nacmsis Factnnalnha Plus Dcxnrubicin in fiatienta with Advanced

Sulid tn mars. A Flint Study.
Co~lnvestigatnn Phase: 1 Study and Pharmacoklnetlcs at lrinotecan in Cnmhlnatinn with Fixed Base Celecoxih in

Patients with Advanced Colorectal Canter. lnstltuiamspnnsered trial.
Cn-lnuestlgatnr. A Phase l Trial at Subcutanenus and Oral Calcitrinl (1:25-{0ngbal 81 Carbnplatin in Advanced Snlid
Tumnrsl Spansnred by Abbntt, HnfimanvLaRnchet. CapCURE.

Principal investigator. A Phase ll Study at Capacitahine (lND #52761) Plus Gemcltahine fnr Metastatic Renal Cell
Carcinnma. CALGB 9008.

Principal lnvastigatnr. MultleCenter Randnmized, inntrnllecl, DnuhlePBlind Parallel-furnish Study to Cnmpare the
Efficacy and Safety at Twn (335013 Dose Regimens in Suhiects with Metastatic Malignant Melanoma whosa Disease

has prograssed cm Traatment with DTlc, lL~2, lFNn: nr lFN Bl Spnnsnnad by Calgene.
Cn—lnueatigatnr. Prospective Phase ll Clihleal Trial: lntnrfernn—alpha, Tamnxifen and Thalidomide for the Treatment nf
Advanced Renal Cell Carcinoma, Spansnrad by Calgene.

Cn-lnuestlgatnr. A Randomized Double Blind, Placebm Cantmlled Phase lll Trial of lmmunntherany with Autnlngnus
Antigen-Presenting Cells Loaded with FAZOM (Provenge, APCBDIS) in Asymptumatlc Subjects with 61935an Sum
<?,Metastatic Andrngen independent Prostate Cancer. Spnnsnred by Dendrenn Cornnratinn.

Principal lnvestlgamr. Phase ll Randomized, Openlabel, Three-Arm, Multicenter Study at Mani-522, A

Humanized Monoclnnal filntlhndy Directed against the nulls lntegrln, in Cnmbinatlnn with Dncataxel, Prednlsnne and
anandronic acid in the Treatment of Patients with Metastatic Andrngan Independent Prostate Cancar. Snnnsnred by

5
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132mm}2007

vxzaasa/zaos

mimosa/200:!

wanna-anon?

macs-spam

moms-snag?

mans—mom

moan/2011

moss—mamas

lisnoasisws
mam—same
11’2007—10f2i310

2,!2007—3j2010

shoes—mom

UROOFLSI'ZOOQ
NEDDWMZOOS

saunas/2012

3(2008—9/2009

8.1200340]201D

saunas/2012

mimosa/2009

granny/2010

mimosa/20m

11/2008-7I2mo

shamanism

sauna-spam

mans—332010

axznnan/zom

a/zanspaizooa

SHOES-32023
8.120086}2012

Medirnmune.

Principal lnvestigator: Clinical Protocol CA1830Q1. A Phase ll Study all Hi. Vinflunine in Patients with Locally Advanced
er Metastatic Transitianal Cell Carcinnma sf the Urnthellurn. Brislnivaers/Squiish.

Principal lnvestigatpr: A Phase lll Randarnized Open—Label Study of £61940 and 038711 vs. Dacetaxel and Preclnlsane
in Patients with Metastatic Harmnne Reiractnw Prastata Cancer whn are Chemotherapy-swivel Spnnsnred brv Cell
Genesys,

Principal lnvestiga‘tccr; SW06 9508. Phase ll Trial nf Cnmblnatlnn Thalidomide plus Temozolomicle in Patients with
Malignant Melanoma. SWDG~GSDS.
Principal lnvestigator; Clinical Prntocol cmssaza. A Multicenter Randnrnized Baubles—wind Twp Arrn Phase lll Study in

Patients with Untreated er Stage iv Melanema Receiving DTIC plus 10 mafkg lpilirnumh vs. DTIC with Plaeehci~ EMS“

Principal lnvestigatar: SW96 Q306. A Phase ll Study 0f lrinotecan in Patients with Advanced Transitlc-nal Call
Carcinerna of the Urnthelium. SW06 03.06.

Cwlnvsstigator: Phase lll trial of High Base Interferon vs, Cisplaiin, Vinhlastina, DTlC plus lL~2 and interferon in

Patients with High Risk Melanoma.
Co~lnvestigatert A Phase lll Prntacol of Andrngen Suppresslnn and SDCRT/IMPT Vs. AS and EDEN/[MET Follnwed by

Chematharapy with Dacetanel and Prednisnne far Lneallzed High Rial: Prpstate Cancer. Sponsnrecl by RTQG.
Principal Investigator: ASSURE TRIAL. ECOG 2305. A Randnrnlaed Unable Blind Phase ll Trial pf Adjwant Sunltnib rs.

Spraiinils rs. Placehp in Patients with Resactad Renal Cell Carcinnrna. Spansarad by ECDG 2805.
Canvaatigatnr: SW06 (1512. Phase II trial 31" BAY 33—9005 (Snrafinihl in Combinatian with Carbnplatin and Paclitaxel
in Patients with Uvaal Melanoma. SW06 0512.

Cavlnvestigatm: SW06 0505. Phase II trial ef BAY £39005 in Advanced Soft Tissue Ssrcerna. SWUG 0505.
Principal lnvestigatpr: Lenalldomide in Treating Elder patients with AML. SW06
Principal lmestigater: A Randnmized Deuble Blind Placeha Cnntralleti Phase Ill study of Early vs. Standard anindronic
Acid tn Prevent Skeletal Related Events in Man with Pins-state Cancer Metastatic to the Barres. CALGB $30202.

Ca—Investigatclr; SW06 0421. Phase lll study of Dacataxel and Altrasentan as. Uncetaliel and Placehn in Patients with
Advanced Harmnne Refractory Prostate Cancer. SW06 0421.

Principal lnvs-stigatur: Multivins’litutlnnal Consprtiurn: The High Base Aldesleulcin (lb-2) "SELECT” Trial in Patients with
Metastatic Renal Cell Carcinnrna. NDVARTIS.

Principal lnvestigatpr: High Dose lnte rl’eran Alpha in Treating Patients with Stage ll pr Stage Ill Melancrna. SWOGr
Principal lnvastigator; And rngen Ablation Therapy with er withnui: Chemptherapy in Treating Patients with Metastatic
Prnstata Cancers lntergraup Triall

Principal Invastlgatar: Phase III Randnmized Trial ef Anastreeole rs. Anastmsole and Fumes-tram as. First Line Theta pig
in Pnst-Manapausal Wamen with Metastatic Breast Cancer. SW38,
Principal investigator: Phase Il Studies cli Twcl Different Schedules at Dasatinil: in Elana Metastasis Predaminani
Metastatic areast Cancer. swosnszzr

Principal investigator: Phase Ill Trial nf IrinntecanwElased Chemotherapy Plus Cetuximah with (if withnut Bevacizumab

as Second line Therapy in Patients with Metastatic Colorectal Center who have Pragressed on Bevacizurnah with
either FGLFOPL OPTlMClX 9r XELOX. SWC‘rG-DELQQ

Principal Invastigatar: A Phase Ill Prospective Randomized Comparisnn «sf Depat Oetreaticle plus Interferon alpha vs.
£32th Dctrecltide plus Elevacicu mat: in Advanced Poor Prngnasis Carcinnid Patients, SWGG-CIS 18
Principal Investigator: Gemtuzumab and Cnmhinatinn Chernntherany in Treating Patients with Previausly Untreated
APL. SWQGr

Principal investigator: A Randomized Enable Blind Placebo Cnntrallad Phase Ill Study of Early vs. Standard Zeledronic
Acid to Prevent Skeletalllelated Events in Men with Pmstate Cancer Metastatic tn Bane. SW06 90202.

Principal Investigatar: Acetyhcarnitina in Preventing Neumpatnyin Women with Stage I, II or IIIA Breast Cancer
Undergaing Chemotherapy. SW06.

Principal investigator: Capesitahine, Gamcitabine and Radiation Therapy in Treating Patients with
Chulangincarclnnma of the Gallbladder m Bile duct. SW06,
Principal Investigatnr: Erlotinih and Bevacizurnah in Treating Patients with Stage Illb or Stage IV Primary Nan-Small

Cell Lung Cancers Who Have Neller Smoked. SW06.
Principal Investigator: Cytogenetin Studies in Leukemia Patients, Ancillary SW06 9007 and Leukemia Centralized
Reference Labaratories and Tisaue Reposltpries. Ancillary SW06 9910.

Principal Investigatar: A Phase II Study mi Lanalidomide far Praviausly Untreated Manila/la, Deletinn Sq Acute AML in
Patients age 6:) or Older Who Decline Remission induction Chemotherapy. SW06 U505.
Principal lnwestigamr: A finesse Ilb Study of Molecular Responses ta lmatinlb at Standard er Increased Doses for
Previaus Untreated Patients with Ell/ll. in the Chronic Phase. SWDE {3325,

Principal Investigator: A Phase ll Study of ATRA, Arsenic Trioxide and Gentuzumab Ozagamicin in Patients with
Prevlnusly Untreated High Risk. Acute Prnmyelacl/tic Leukemia. SWDG OSSSr
Principal investigator: Lung Cancer Specimen Repnsitnm Protocol: Ancillary. SW06 9925
Principal lnvastigatnr: Phase lll Champ-Prevention Trial nf fieleniun’l Supplementation in Patients with Recenter! Stage
I NSCLC. SW06 E5597.
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4,1200%;2009

91'2083—5/2012
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entices/22312

emcee—name
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5(2009-7/2010

6/2009—5f2012

exzcee-sxzolz

mace-anon:

cmecesxzou

1/2Il9—3f2i310

cancel/2012

2/20394/2011
elzwwjzoio

names/2012

maniac/2012

mamas/2012

1012010612012

Principal investigator; A Pilot Phase [Study cf Weekly Dacetaxel and Cetuximab Chemo radiaticn far Pour Risk Stage
13] NSCL‘: SW06 {3429.

Principal investigatrir: Phase ii Trial cf cemblnatian cf OSi-Wii (Erlcrinihl and Bevacizumab in Never Snickers with

Stage llll:L and [‘4‘ Primary Lung Adenocarcincma» SW06 0638.
Principal investigator: Phase ii Trial ef Cemhinatien cf {ES-73M (Erlctinib) and Beuacizumab in sage MB and N
Emnchealveclar Carcinoma and Arlenccarcinama with MAC Features. SW06 0535

Principal lnuaatigatpr: Central Lymphema Serum Repeaiiew Preteen]. SW06 8947.

Principal investigator: A Phase ill Trial of CHOP + Flituxumab vs. GHDP +1adine~l131¢aballed Monoclenal Anti—Bil.

Antibedy iTcsiturncmabl fer Treatment cf Newly Diagneaed Fellicular Nan-Hadgkin's Lymphcma. SW06 0015»
Principal lnvaatigatar: Evaluaiian 0f CHOP Plus lnwlved Field Radiotherapy failuwad by Yttrium-90 lbritumpmab
Tiuxentan fer Stage 1, lE and non—bulky Stage ii and HE Pcsitive, High Risk Lccellzecl Histclogies cf NHL. SW06 0313,
Principal investigator: Gemcitabine and Claplatin in Treating Patient with Stage 1 Nan—small cell lung Cancer that was

Rammed by Surgery, SW06.

Principal lnvasiigatar: Phase ll Trial of Standard Dose Cyclcphesphamide, Dcxnrubicfn, Vincristine, preclnisene {CH GP}
and Rituximah plus Bevaclzumab for Advanced Stage DLBCL. SW06 05154.
Principal investigator: Gemcltablne and Erloilnib with or without Menocicnal Antibody "herapv in Treating Patients
with Metastatic Pancreatic Cancarthet Can nct be Removed by Surgerv. SW06.
Principal investigator: Phase ll Study cf PXDiOI in Relapsed and Refractory Aggressive E-Cell Lymphcma. SWDG
50520

Principal investigator: Phase Iii Randomized Study cf Faur weeks cf High Dose lFN-alphezB in Stage uh, NO; T3a—bN0

and Tl—4,N1a, Ea, 3 {micrascopic} Melamine. SW06 E16327.
Principal lnaastigatcr; Phase ll Trial cl BAY 43-91386 in combinatien with Carbcpla'lin and Paclltaxel in Patients with
Metastatic Uveal Malancma. SW06 0512.

Principal investigator: Azacitidine and Gemtuzumab in Treating Older Patients with Previously Untreated AM L.
SWDG.

Principal lnuaatigatar; Myelcma Specimen Repositcry Prat-peel. SW06 0309

Principal lnvastigatnr: Phase ii Trial cf Adjacent fiapecitabinejeemcitahine Chernetherapy Fellpwed by Ccncurrenl
Capecitabine and Radiatharapy in Extra Hepatic Cholanglccarcinama. SW06 08%.
Principal investigator: Phase ill Randcmized Study cl lmatinih with er without Bevaeizumab in Patients with
Metastatic er Unresectable GIST. SWOG 0502‘

Principal invastlgatcr: Phase ii Study of the Efficacy of Amifcstine in Reducing the incidence and Sevierity of

exaliplatin—induced Neurcpathy in Patients with Cclarectal Cancer. Sponsored by Medimmunel
Principal investigator: ii Pile: Phase 1 Study of Weekly Docetaxel and Cetuxlmab Chemo Radiation of Poor Risk Small
Cell Lung Cancer. SW06 051129.

Principal investigator: A Pile": Phase I Study 9f Weekly doce’saael and Cetuxlmab Champ Radiatlan cf Pom Riel: Stage in
MSCLC. SW06 0429

Principal investigator; Collecting and Ecrting Bleed Samples Tram Patients with Previously Untreated Nen-H9dglfin”s

Lymphema. SWOG.
Principal lnvaatigatpr: Ccllecting and Staring Blues! and Eerie Marrew Samples frem Patients with Hemetelcgic
Cancers. SW06.

Principal investigator; Tcpctecan with er without Aflibercept in Treating Patients with Extensive Stage Small Cell Lung
Cancer, SW06.

Principal lnvestigatnr: Celia-cling and Staring Bleed and Bane Marrcw Samples Tram Patients with Mveicma,
Waldenstmma lifter:mglahuliherniaF Amyleiclosic cir Monaciahal Gemmcpathy of Undetermined significance. SWDG.

Principal investigator: Tcpctecen with or without Allibercept in Treating Patients with Edensive Etege Small Cell Lung
Cancer. EWGG.

Principal investigator: Dsiemecmsis of the law in Patients with Cancer Receiving anedrcnic Acid fer Bane. SW06.
Principal investigator: Beeetinih in Treating Patien'ie with Stage N Breast Cancer that has Spread in the hence SW06.

Principal investigator: A Randomized Phase in Clinical Trial in Evaluate the Efficacy and Safety cf Treatment with
OncaVEli-levaSF Cemperecl to Subcutaneeus Administratien cl Gilli-£537 in Prerieushl Treated Melamine Patients
with Unresectable Siege 3b, 3c and 4 Disease. Sponenrecl bi; SlOVEX.
Principal investigator: A Rahdnmieed Phase ll Trial {31’ BM 43-9005 with either {CHE or R1577? {tlpifarnibl
Metastatic Melanoma. BWOG 50438.

Principal lnvestigamr; Rendemized Placenta—Controlled Trial cf Acetyl L~Carnitine for the Preventien of Taxane
induced Neumpethy. SW66 SOME.

Principal investigator: Phase ll Studies of Two Different Schedules of Desetinll} in Bone- Metestasis Predominantly
Metastatic Breast Cancer. SW06 0622.

Principal investigator: A Rendemized Phase lll Trial to Test the Strategy cf Changing Therapy its. Maintaining Therapy
far Metastatic Breast Cancer Patients who have Elevated Circulating Tumcr cell Levels at First Felines—up Assessment.
SW06 050i).

 

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 87

AstraZeneca Exhibit 2166 p. 87



lofzomsrzou

10/2010—5I2012

2R010-5,(2012

5/201o5r2012
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10/201o-sI2012

anon-snow

11/2011~sx2012

11j2011-sJ2012

3(2011-5l2012

11i2011-52'2012

10r2011~5f2012

7,!2011—5r2012

anon-5.12012

4(201 1—5;:012

anon-522012
snail-512012

73'2011-51'2012

912011-3201:

10.!2011-5I2012

lemon-span

2f2011-5/2012

Principal Investigator: Phase III Trial of lrinotecan-Based Chemotherapy plus Cetuximah with or without Bevacizumab
as Second Line Therapy for Patients with Metastatic Colorectal Cancer who have Progressed on Bevacizumab with
either FOLFOX, Optimox or Xelox. SW06 0600.

Principal Investigator: CHAARTED: Chemo Hormonal Therapy vs. Androgen Ablation Randomized Trial for Extensive
Disease in Prostate Cancer. CTSU £3805.

Principal Investigator; A Randomized, Double-Blind. Phase III Trial Comparing Ipilimumab vs. Placebo Following
Radiotherapy in Subjects with Castration Resistant Prostate Cancer that have Received Prior Treatment with
Docetaxel. EMS-CA184-043.

Principal Investigator: A Phase II Trial of Azacitidine plus Gemtuzumab as Induction and Post~Remission Therapy in
Patients older than 60 and older with Previously Untreated non-M3 Acute Myeloid Leukemia. SW06.

Principal Investigator: Phase II ERCCl and RRMl-Based Adjuvant Therapy Trial in Pau‘ents with Stage I Non-Small Cell
Lung Cancer. SWOG 0720.

Principal investigator: A Randomized Phase II Trial of Weekly Topotecan with and without AVEDDS in Patients with
Platin-Treated Extensive Stage Small Cell Lung Cancer. SW06 0320.
Principal Investigator: Treatment Decision Making Based on Blood Levels of Tumor Cells in Women with Metastatic
Breast Cancer Receiving Chemotherapy. SW06 50500.
Principal Investigator: Chemotherapy with or without Bevacizumab in Treating Patients with Stage IB , Stage II or
Stage Illa Non~Small Cell Lung Cancer that was Removed by Surgery. SW06 E1505.
Principal Investigator: Study of Bone Marrow and Blood Samples from Patients with Leukemia or Other

Hematopoietic cancers. 5W06 59007.
Principal Investigator: Erlotinib with or without Carboplatin and Paclitaxel in Treating Patients with Stage IIIB or Stage
W NSCLC. SWOG $0709.

Principal Investigator: Gemcitabine after Surgery in Treating Patients with Newly diagnosis or Recurrent Bladder
Cancer. SW06 59910.

Principal Investigator: Tamoxifen CitrateI Letrozole. Anastrozole, or Exemestane with or without Chemotherapy in
Treating Patients with Invasive RxPDNDER Breast Cancer. SW06 51007.

Principal Investigator: Carboplatin and Paclitaitel with or without Bevacizumab andr'or Cetuximab in Treating Patients
with Stage IV or Recurrent Non-Small Cell Lung Cancer. SW06 $0819.

Principal Investigator: Radiation Therapy in Treating Women who have undergone Surgery for Ductal Carcinoma in
Situ for Stage I or Stage II Breast Cancers. SWDG-NSABP-B-BQ.

Principal Investigator: Capecitabine, Gemcitabine and Radiation Therapy in Treating Patients with
Cholangiocarcinoma of the Gallbladder or Bile Duct. SW06 50308.

Principal Investigator: R04929097 in Treating Patients with Stage IV Melanoma. SW06 $0933.

Principal Investigator: Epratuzumab, Cytarabine and Clofarabine in Treating Patients with Relapsed or Refractory
Acute Lymphoblastic leukemia. SW06 50910.
Principal Investigator: Hormone Therapy With or Without Combination Chemotherapy in Treating Women who have
Undergone Surgery for Node-Negative Breast Cancer (THE TAILOR: Trial]. SWOGIINTERGDURP CDR0000472066,
ECDG-PACCT-1

Principal Investigator: Study of Palifosfamide-tris in Combination with Doxorubicin in Patients with Front-Line
M etastatic Soft Tissue Sarcoma. Ziopharm IPM30091.

Principal Investigator: A Phase III Randomized Study of Adjuvant lpilimumab anti-CTLAA-therapy vs. High Dose IFN for
Resectecl High Risk Melanoma. CTSU 51609
Principal Investigator: A Phase III blinded study of immediate post-TURBT Instiliation of Gemcitabine vs. Saline in
Patients with Newly Diagnosed or Occasionally Recurring Grade ly'll Superficial Bladder Cancer. SW06 50337.
Principal Investigator: A Randomized Double blind Phase III study comparing Gemcitibine, cisplatin and Bevacizurnab

to Gemcitibine cisplatin and placebo in patients with advanced TCC. CALGB 90601

Report of Local Teaching and Training

Formal Teachipg of Residents. Clinical Fellows and Research Fellows [post-docs}

73‘19945/1998 Biology of Cytokines and Clinical Management of Patients monthly
receiving High dose IL«2

9f2003—5l2012 Management of Patients receiving high quarterly
Dose lL-2

Clinical Supervisory and Training Responsibilities
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7(1993-5/1993
9/2003-sr2012

9,!2003-512012
932005512012
3,!2012-4/2013
8X2012-4/2013

Supervised one day per week

4 monthsfyear
3 monthsfyear
2 months per year
3 months per year

3 months per year

Montefiore Hospital Fellows’ Hematolognyncology Clinic

University Cincinnati Hospital Ward Attending
University of Cincinnati Consult Attending

Cincinnati VA Hematolognyncology Clinic Supervisor
University of Saint Louis Hospital Ward Attending
University of Saint Louis Hospital Consult Attending

Laboratory and Other Research Supervisory and Training Responsibilities

62'93-6/98 Supervised 2 high school seniors’ basic lab projects,1 Daily laboratory supervision
post-doc with basic science skills, and 4 medical oncology
fellows [see below}

Formally Supervised Trainees

snags-snags

chase-snags

mesa—snags

snags-snags

ansss-sitsss

zoom-fines

7/1997—6/1993

11l1997~

6f1993
2f2006-2f2008

201D

Priya Kota: Forest Hill High School. Summer Research Intern. Minority High School Apprentice Program. IL~5
platelet functional studies. Completed project submitted for Westinghouse Award.
Dina Zuclrerman, Ph.D.: Post-Doc Fellow. Tumor-Platelet Adhesive Studies: Expression of platelet lmmunorelated

GPlel by tumor cells. Muir iplc papers published (see list opublications]
Yelena Novilr, M.D.: Second Year Oncology Fellow. Laboratory Research: IL~3 and lL-11 Effects on Platelet function. in
vitro and in vivo studies. Published several abstracts and paper.
Sandra Bmlaise: DeWitt Clinton High School. Summer Research Intern. Minority High School Apprentice Program.

Studies of tumor-induced platelet aggregation using whole blood as a substrate.

lung-Gan Suh, M.D.: Second Year Oncology Fellow. Clinical Elective, Intensive Training on lL-ZI'Cytokine service.
Clinical project: A review of Dermatologic toxicities associated with |L~2 administration.

Niyati Bhagwati. M.D.: Second Year Oncology Fellow. Laboratory Research: The Expression of GPIbor by human
breast carcinoma specimens. Published several papers.

Machour Yousef, M.D.: Third Year Oncology Fellow. Laboratory Research: The Expression of (5?le by Blasts from
patients with acute leukemia. Published abstract.
Harry Deshpandi. M.D.: Second Year Oncology Fellow. Clinical Research: A Retrospective in-House Analysis and
correlation of lL-2 dose intensity in combination bio-chemotherapy protocols and response rates.
irurn Khan, M.D. Second Year Medical Resident. Supervised preparation of resident clinical vignette for presentation
at University HoSpitaI and abstract for Ohio chapter ofAmerican College of Medicine mm on the topic of mature
mediastinal teratoma in Kleinfelters syndrome.

Sadie All, M.D. Supervised preparation of Abstract for Presentation at American Endocrine Society, "Uneventful
pregnancy after incidental mitotane exposure”. Abstract was selected for presentation at the Endocrine Society’s

92'“1 annual Meeting and Exposition.

Formal Teaching of Peers leg. CME and other continuing education courses)
11(6/ 2004

3/25/2006

7122(2006

7/21/2007

NZ6/2008

7X2 6}2009

2/17/2007

BilOf1999

Annual Greater Cincinnati Prostate Cancer Forum presented by the
Barrett Cancer Center

University of Cincinnati Cancer Education. Knowledge for Life, “Prostate
Cancer: Frequently asked questions and answers”.

First Annual University of Cincinnati Genitourinary Symposium: “Novel
Targeted Therapies for the Treatment of Genitourinary Malignancies'.
Second Annual university if Cincinnati Genitourinary symposium:

"Overview of Novel Targeted Therapiesfor the Treatment of
Genitourinary Malignancies".

Third Annual University of Cincinnati Genitourinary Symposium: New
Directions in the Treatment of Genitourinary Malignancies. Dr.
Olelrsowicz: Course Director and speaker, presenting ”Overview of
Targeted Therapies"
Fourth Annual University of Cincinnati Genitourinary Symposium:

Evolving Treatment Paradigms for Genitourinary Malignancies. Dr.
Oleksowicz: Course Director and Speaker. Presenting "Review of New
Targeted Agents for the Treatment of Advanced Renal Cell Carcinoma".

University of Cincinnati Community Cancer Education Day- Knowledge

for Life. Dr. Oleksowicz on "Prostate Cancer: Frequently Asked
Questions and Answers".

Medical Oncology Syllabus Review Lectu re, "Metastatic Melanoma”.

Conference panelist

Conference panelist

Course Director

Course Director and Speaker

Course Director and Speaker

Course Director and Speaker

Conference panelist

Lectu rer
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RosWell Park Cancer Institute. Buffalo, New York

Local Invited Presentations

Bil!1991 Medical Research Seminar, "Mechanisms of Anti—Tumor Activity of IL-2 and lL-G: The Relationship Between the Hemostasis
and Immune Systems”. Vermont Comprehensive Cancer Center, Burlington. VT.

9!5,(1991 Oncology Research Seminar, "Mechanisms of Anti-Tumor Activity of IL? and IL-6: The Relationship Between the
Hemostatic and Immune systems”. Winthrop-University Hospital, Minneola, N.Y.

2(21i1994 Symposium sponsored by Sandoz Pharmaceuticals. “Mechanisms of anti-tumor activity of lL-2 and |L-6. The Relationship
betWeen the Hemostatic and Immune Systems”. East Hanover, NJ.

123‘10/1994 Medical Grand Rounds, "Platelet Activation Induced by lL-6: Evidence for a Mechanism Involving Arachiclonic Acid
Metabolism". Montefiore University Hospital, Bronx, N.Y.

12f20i1994 Oncology Grand Rounds. "The Effect of IL-6 on Platelet Function: In Vitro and in vivo Studies.” Monteflore Hospital, Bronx,
New York.

2X7i1995 Guest Lecturer, “The Role of Platelets in the Metastatic Process.“ February 1995. Carol Solar Abbani Foundation Annual
Meeting, New York, INLY.

31131995 Oncology Grand Rounds, "Autologous Immunomodulatlon.” March 1995. Department of Oncology, Montefiore Hospital,
Bronx, New York.

SIG/1995 Oncology Grand Rounds, "Cytokine Interactions among HematopoieticCells.” May 1995. Weiler Hospital of the Albert
Einstein College of Medicine, Bronx, NY

1/29/1996 Guest Lecturer, "Characterization of lmmunorelated GPlb Expression by Myelogenous Leukemia Cells." National Leukemia
Research Association Annual New York Chapter Meeting, Garden City, N.Y.

320.1199? Hematology Grand Rounds, "Hu man Breast Carcinoma Cells Synthesize 3 Protein Immunorelated to Platelet GPIba with
Different Functional Properties“. Montefiore Hospital, Division of Hematology, Bronx, N.Y.

4/22,!1997 Hematology Grand Rounds, "Human Breast Carcinoma Cells Synthesize a Protein Immunoreiated to Platelet GPIbcr with
Different Functional Properties". Mount Sinai Hospital, Division of Hematology, New York. N.Y.

4113i1997 Oncology Grand Rounds, "High-Dose Bolus |nterleultin~2: A Fourth Treatment Modality for Advanced Renal cell carcinoma",
Stanley S. Scott Cancer Center, LSUMC, New Orleans, LA

93‘5/1997 Research Seminar, "High-Dose Bolus Interleukin-2: A Forth Treatment Modality lor Advanced Renal Cell Carcinoma". F. Lee
Moffitt Cancer Center, Tampa, FL.

2f25}1998 Clinical Research Seminar, "High-Dose Bolus Interleukin-2: A Fourth Treatment Modality for Advanced Renal Cell
Carcinoma“. Ireland Cancer Center of the Case Western Reserve university. Division of HematologyIOncology, Cleveland,
OH

4(19j1993 Oncology Grand Rounds, "High-Dose Bolus Interleukin-2: A Fourth Treatment Modality for Advanced Renal Cell

Carcinoma”. University of Minnesota, Division of Transplant, Hematology and oncology, Minneapolis, MN.

5f2f1998 Cadenza Foundation Invited Guest Lecture, "Human Breast Carcinoma Cells Synthesize 3 Protein Immunorelated to

platelet GPlbu with Different Functional Properties. Thomas Jefferson School of Medicine, Philadelphia, Pennsylvania.
6/5f1998 Oncology Grand Rounds, “High-Dose Bolus Interleukin-2: A Fourth Treatment modality for Advanced Renal Cell

Carcinoma". Department of Medicine, Roswell Park Cancer Institute. Buffalo, N.Y.

Zflf1999 Chiron-Sponsored Seminar. "High-Dose Bolus Interleukin-2: A Fourth Treatment Modality for advanced renal cell
carcinoma. Buffalo, New York

5(2711999 Hematolognyncology Grand rounds. "High Dose Bolus Interleukin-2: A Fourth Treatment Modality for Advanced Renal

Cell carcinoma”. Syracuse University, Syracuse, NY.
8/9f1999 Basic Seminar: "The Role of Tumor GPIb and Plasma von Willebrand’s Factor in Adhesive Interactions Regulating

Metastasis Formation". Roswell Park Cancer Institute, Grace Cancer Drug Center; Buffalo. MY.

9/10i1999 Medical Grand Rounds, "The Role of Tumor GPlb and Plasma von Willebrand's Factor in Adhesive Interactions Regulating
Metastasis Formation”. Roswell Park Cancer Institute. Buffalo, N.Y.

4(181'2001 Medical Grand Rounds. "High-Dose Bolus Interleukin-2: A Fourth Treatment Modality for Advanced
Renal Cell Carcinoma.” Erie County Medical Center, Department of Urology, Buffalo, New York.

3,1122'2003 Medical Grand Rounds. "High—Dose Bolus Interleukin—2: A Fourth Treatment Modality for Advanced Renal cell Carcinoma”.
Milton S. Hershey Cancer Center, Hershey, PA

4117;2003 Division of Hematolognyncology Grand Rounds, "High Dose Bolus Interleukin-2: A Forth Treatment Modality for Advanced

Renal cell Carcinoma". University of Cincinnati, Cincinnati OH.
4125;2003 Division Seminar “Treatment Modalities for Advanced Renal Cell Cancer." University of Cincinnati Medical Center.

Cincinnati, OH.
2111/2004 Department of Radiation Oncology Grand Rounds, “An Overview of High Dose |L-2 St New Therapeutic Treatment

Modalities for Advanced Renal Cell Carcinoma”. Barrett Cancer Center, University of Cincinnati, Cincinnati, OH
2/13i2004 Division of Hematology/Oncology Grand Rounds, "An Ovarview of High Dose IL-2 and New Therapeutic Modalities for the

Treatment of Advanced Renal Cell Carcinoma”. University of Cincinnati medical Center, Cincinnati OH
2,118,12004 Department of Surgery Grand Rounds at Cincinnati University Hospital, “Overview of the medical genitourinary Oncology

Program at University Hospital”. University of Cincinnati, Cincinnati, OH
7i14i2004 Department of Internal Medicine Grand Rounds. University of Cincinnati Medical Center. "An Overview of High Dose lL-2;

l0
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New Therapeutic Treatment Modalities for Advanced Renal Cell Carcinoma”. University of Cincinnati, Cincinnati, OH

SISIZDDA Division of Hematology/Oncology Grand Rounds. Fellow and Resident Lecture Series: "Up-Date on Prostate Cancer
Management and New Approaches to Treatment.” University of Cincinnati, Cincinnati, OH.

11f1712004 4‘" Annual Greater Cincinnati Prostate Cancer Forum, “Treatments for Hormone Resistant Prostate Cancer". Cincinnati
Marriot Northeast, Mason, OH.

6/5/2005. Division of Hematologvancology Grand Rounds, American Society of Clinical Oncology Annual Meeting Proceedings.
"Update on the Treatment and Management of Renal Cell Carcinoma”. University of Cincinnati, Cincinnati, OH

12f6i2005 Prostate Cancer Working Group Symposium. 12105. "The Role of Chemotherapy in advanced Prostate Cancer". Kingsgate
Marriott Conference Center, Cincinnati, OH

6315,0006 Division of Medicine Departmental Meeting. June 2006. "An Overview of High Dose Interleukin-2 and New Therapeutic

Modalities for the Treatment of Advanced Renal Cell Carcinoma". University of Cincinnati, Cincinnati, OH
Bil-DRUGS Division of Hematology/Oncology Grand Rounds. Fellow and Resident Lecture Series: “Up-date on Prostate Cancer

Management. New Approaches to Treatment”. University of Cincinnati, Cincinnati, OH.
8.122120% Division of Hematology/Oncology Grand Rounds, "Management of High Dose lL-Z". University of Cincinnati, Cincinnati, OH

$281200? Division of Hematology/Oncology Grand Rounds. Fellow and Resident Lecture Series. "Review of Prostate Cancer
Management and New Approaches to Treatment”. University of Cincinnati, Cincinnati, OH

95,3200? Division of Hematologvancology Grand Rounds, "High Dose |L~2 Management for Renal Cell Carcinoma. Identifying
Appropriate Candidates for Treatment”. University of Cincinnati, Cincinnati, OH.

9/14,!2007 Division of HematologVIOncoiogy Grand Rounds. Fellow and Resident Lecture Series. “Review of Prostate cancer
Management and New Approaches to Treatment”. University of Cincinnati, Cincinnati, OH

9/19/2007 Division of Urology Grand Rounds, "An Overview of New Therapeutic Modalities for the Treatment of Metastatic Renal Cell
Carcinoma”. University of Cincinnati, Cincinnati, OH

58,0008 Overview of Prostate and RCC.Speai<er at University of Cincinnati Community Cancer Education day. University Point, West
Chester,. OH

612112008 Hematology/Oncology Grand Rounds. Division of Hematologyr‘Oncology Grand Rounds, “Current Trends in the Treatment
of Advanced Melanoma". University of Cincinnati, Cincinnati, OH

9115,0009 Grand Rounds Division of Hematologymncology: "Clinical Management of High Dose Interleukin-2". University of
Cincinnati, Cincinnati, OH

8R01’2009 Faculty Speaker for Regional GU Symposium, "Evaluating and Treating Genitourinary Malignancies, Evolving Treatment
Paradigms in Advanced Renal Cell carcinoma". Cincinnati Marriott in Mason OH

11f1812009 Urology Grand Rounds. University of Cincinnati. "Prostate Cancer Up—Date". University of Cincinnati, Cincinnati, OH
9,!11j2010 Grand Rounds, DivisiOn of Hematolognyncologv. "New Clinical Strategies for the Treatment of Prostate Cancer".

University of Cincinnati, Cincinnati, OH

2,910j11 Genitourinary Research 2011 Symposium. 2f10f2011. "Dose Intensity High dose Interleukin-2: A Strategy for Improved
Patient Outcomes." Kingsgate Marriot, University of Cincinnati, Cincinnati, OH

33‘3f2012 Hematologw'Oncology Rounds. "Evolving Treatment Paradigms in Renal Cell Carcinoma". Saint Louis University, St. Louis,
MO

4(2512012 Hematolognyncology Grand Rounds at Mayo Clinic. “Metastatic Melanoma: New paradigms for Targeted Treatment”.
Scottsdale, AZ

511712011 Dinner Lecture sponsored by Prometheus: "Overview of High Dose Interleukin-2 in the Age of Targeted Therapy".
Cincinnati, OH

5118,0012 Faculty Lecture Series. "Management of Testicular Tu mars: A Standard for Success with Cytotoxic Chemotherapy",
U niversity of Cincin nati, Cincinnati, OH

65,0012 Dinner Lecture sponsored by Prometheus: “Evolving Treatment Paradigms In Renal Cell Carcinoma". Louisville KY
6f6f2012 Dinner Lecture sponsored by Prometheus: “Evolving Treatment Paradigms in Renal Cell Carcinoma", Lexington, KY.

10f9j2012 Hematologvancology Grand Rounds. "New Clinical Strategies for the Treatment of Prostate Cancer”. Saint Louis, MO
1,?20f2013 Dinner lecture sponsored by Med ivation. ”Enzalutamide, A New Therapeutic Option for Patients with Metastatic Prostate

Cancer. Cape Girardeau, MO.

2!13,i2013 Hematology/'Oncology Grand Rounds. New Treatment Paradigms forAdvanced Melanoma”. Saint Louis MO.

Report of Regional, National and International Invited Teaching and

Presentations

invited Presentations and Courses

Regional
211999 Second Annual Regional Cancer Center Consortium for Biologic Therapy of Cancer. “Thirty-Two-Month Follow-up

Analysiso‘fa Phase II Trial of Dose-Intensive Interleukin-2 in Metastatic Renal Cell Carcinoma." February 1999.
Rochester, N.Y.

10,’1999 Cancer Genetics Regional Conference. “The Role of Tumor GPlb and Plasma Von Willebrands Factor in Adhesive

l l
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Interactions Regulating Metastasis Formation”. Buffalo, N.Y.

National

4,31994 Annual Meeting of the American Association for Cancer Research, "Characterization of IL-6 Effects on Platelet
Activation and Functional Properties in Phase I clinical Trials". San Francisco, CA

1319?! Annual meeting of the American Society of Hematology, "Breast Carcinoma GPlbct-Related Protein is Regulated by a
PKC Sensitive Mechanism". San Diego, CA

12f1993 Annual Meeting of the American Society of Hematology "Elevated Levels of Highly Polymeric Forms of von Willibrands
Factorare Associated with Disseminated Malignancies". Miami, FL

International

7,!1993 International Society of Hematology, "Functional Platelet Aberrations in Patients Receiving lL-2 as lmmunotherapy.
New York, N.Y.

Report of Clinical Activities

Practice Activities

BfQZ-TIQS High Dose lL—2 Service Montefiore Hospital 3 daysfweek

QIQS-6/03 Ward Attending Roswell Park One week every month
ales-6,103 Clinic Attending Roswell Park 3 daysfweek
9/98-5fl33 High dose |L-2 Service Roswell Park 4 daysfweek

9X03-5f12 Ward Attending University Hospital {Cincinnati} 4 months/year
Q/UB-SII'Z Consult Attending University Hospital (Cincinnati) 4 monthsfyear
9/03-5112 Clinic Attending University Hospital {Cincinnati} 3 daysfweek

BIDS}5/12 High dose lL-2 Service University Hospital {Cincinnati} 7 daysiweek
3112-4!13 Ward Attending Saint Louis University Hospital; 4 months per year

Bill-4,113 Consult Attending Saint Louis University Hospital 4 months per year
BIIZAIIS Clinic Attending Saint Louis University Hospital 3 dayslweek

Report of Education of Patients and Service to the Communig

ME

Zflf2004 The Wellness Community of Cincinnati. Invited Guest Lectu re." Up-Date on Novel Treatments for Advanced Renal
Cell Carcinoma". 4918 Cooper Road, Blue ASH, 0H

5,120,12006 Prostate Cancer Networking Group of the Wellness Community of Greater Cincinnati. "Novel and Emerging Treatments
far Prostate Cancer". 4918 Cooper Road, Blue ASH, 0H

911912009 The Wellness Community of Cincinnati. Invited Guest Lecture. "Innovative Cancer Treatments". 4913 Cooper Road,
Blue ASH, OH

2,111!2011 The Wellness Center at Blue Ash. "Targeted Anti-tumor Therapies: a New Paradigm for Successful Cancer Treatment".
4918 Cooper Road Blue Ash, 0H

1029,3201}! Saint Louis Cancer Center Support Group Lecture Series. “New Discoveries in Cancer”- Saint Louis, MO

Recognition

11/2002 Certificate of recognition Roswell Park Excellence in clinical practice

Report of Scholarship

Publications

Oleksowicz L, BrUcltner HW: Prophylaxis of S-Fluorouracil-lnduced Coronary Vasospasm with Calcium Channel Blockers. American Journal
of Medicine.1988; 85:750-751.

Clieksowicz L, Morris 1C, Phelps RB, Bruckner HW: Pulmonary Carcinoid Presenting as Multiple Subcutaneous Nodules. Tumori 1990; 76: 44-
47.

Paciucci PA, Mandeli J, Oleksowicz L, Holland JF: Thrombocytopenia During Immunotherapy with lL—2 by constant Infusion. American

12

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 92

AstraZeneca Exhibit 2166 p. 92



jeurn all Of Medicine 1990; 89: 303—312.

Dieksowicz L, Paciucci PA,Zuckerman D, Colerlte A, Rand 1H, Holland JF: Alterations of Platelet Function lnd uced by IL-2.Jeurnsiaf
lrrrrnunetherepy 2991,10: 363~3?0.

Oleksowics L, Zuckerman D, Lemazaua KD, Burlrchlcafska LE, Astrina QC, Slavina E6: The Rule cf Interleukin—2 and Monenuclear Cells in
Platelet Turner lnteractiens, Invcsian and Metestnsis.1993; 13: 1194.31.

Dleksawiez L, Zuckerman C}, Puszkin E, UutcherlP: Effects cf Interleukin}! fildministratien en Platelet Function in Cancer Patients, American
lawns! cfHematnl’cgy 1994;45: 224—231,

Oleksawicz L, Mrewiec 2, Zuckermen El, lsaecs R, Butcher JP, Puszkin E: Platelet Activatien induced by lL-E; Evidence for a Mechanism
lnvolving Arachidcnic Acid Metabolism. Thwmbesis and Heemestasis 199492302608.

Oleksewicz L, Streak M, DutcherJP, Sussman l, Celiende J, Sparane J, Wiernils: P: A Distinct Coagulepethy Associated with lL—Z Therapy.
Britishjaurnal 0f Haemeaiagy 19%; 88:892—894.
Gleksewicz L, Mrewiec 2, lsaecs R, DutcherJP, Puszkin E: Morphelogic and Utrastructural Evidence for lL~5 Induced Platelet Activation.
American qurnal of Hematalagv 1995; 4829399.

Mrewiec ZR, Oleltsowicz L, Butcher JP, DeLecn~Fernandez M. Lelezarl P, Puszkin EG: A Navel Technique fer Preparing lmpreved Buffy Coat
Platelet Cencentrates, Bleed Cells, Melecuies and DiseasesJSSS; 21: 25—33.

Oleksowlcz L, Mrewlec Z, Schwartz E, Khershicli M, Dutcherll’, Pusckln E: Characterization ef Tumervlnd used Plateleta-Aggregetien: The Rule
of lmmunerelated GPlh and GPllhfllle Expression by Millie? Breast CencerCells. Thrombosis Res 1995; TS; 251—27ii.
Weiss GR, Margelin KA, Scnal M, Atkins MB, Gleksnwicz L, lsaacs R, Fisher RI: A Phase ll Study of a izo—hour Centinueus lntraveneus

lnfusien cf Interleukin-5 fer Metastatic Renal Cell Carcinama. J cf immunafher 1995,- 18: 5256,
niekscwicc L, Butcher P. Adhesive Receptors Expressed by Tumor Cells and Platelets: Navel Targetsfcr Therapeutic Anti-Metastatic
Strategies. Medical Oncology 1995: 12 954102.
meiec Z, Disksowic: L, DeLacn—Fernandec M, liharshldi M, Butcher JP, Pusckin EG: Suspended Bag Buffy Coat Platelets scared in
Apyrese, Apreninin end Ascerbic Acid; cemhined Strategies fer Reducing Platelet Activatien During Sterage. Transfusion 1996; 36: 5-10.
Malilc U, Oleksowic-z L, Latev N, Carde Ll: lntravenaus Gammagluhulin Inhibits Binding af Anti-6M1 tn its Target Antigenfinnels of
Neurolngy 1995,: 39: 136439.

Qleksuwicz L, Puszkin E, Mrewlec Z, lsaecs R, Dutcher JP; Alterations in Platelet Functiun in Patients Receiving lnterleukin-E as Cytekine
Therapy Cancer leuestigntien 1996: iii: 3075318.

Sesrnan 1A,. Arensan FR, Sznel M, Atkins M8, DutcherJP, Weiss GR, lsaacs RE, Margelin KR, Fisher Rl, Ernest ML, Mier J, Oleksnwicz L,,
Eckarclt JR, Levitt D, Ucrshaw 1H: Cencurrent Phase l Trials cf lntravencus interleukin—Elia Selle Turner Patients: Reversible ease—Limiting
Neureleglc Toxicity. Clinics! Cancer Research 199?; 3: 3946.

alekaowics L, DutcherJP, Mrewiec Z, BeLecn—Fernanclez M, Palette E, Etklncl P: Human Ereast Carcinoma Cells Synthesice a Protein

Immuncrelated tc Platelet GPlBa with Different Functicnal propertiechumcl cf Leberntary and Clinical Medicine 1997'; 129:33?—345.
Suh JG, filelcsnwicz L, DutcherJP: Leukncvteclasfic Vasculitis Asscciatecl with Nicaticline Therapy. American leurnel of Medicine 1397; 102:
215-217.

Malik UR, uleksowice L, Butcher JP, Ratech H, BoreWEtz MJ, Wlernlk PH: Atypical Clonal T-Cell Preliferatian in infectious Menenucleesis. J

Med Once! 1996; 13: 2017-213.
Novik Y, Glelrsuwicz L, Wierhik PH: Therapeutic Effect of Cyclespnrine A in Th rembocytopenie after Myeleeblativa Chemotherapy in Acute
Myelngeneus Leukemia. Medical anel 1937; 14: 43-36,

Mrcwiec Z, oleksawicz L, DeLecn—Fernandez M, Puszk’ln EG, DutcherJP: The Effect cf Apyrase, Asccrbic Acid and Apratinin in Amellarating
The Platelet Storage Lesion in Pelleted Platelet Preparetluns. Biotechnic and Histechemisfry 199?; T2: 259v267.

Oleksowicz L, DutcherJP, Demise—Fernandez M, Etkirld P: A GPlbeLxFleleted Pratein is Expressed bl; Fresh Human Breast Carcinema Tissue
and is Regulated by a PKGSensitiue Mechanism. Expefimentol Cell Research 199?; 232133—117,
Butcher JP, Caliende G, Uleksowice L, Sparenel, Suh .l, Nevik Y, Wlernik PH: Phase II Study of Moderate Bess lL»2 Plus GM~CSF in Metastatic
Renal Cell Cancer. J Immunorner 20: 44242, 1997.

Malik U, Butcher JP, Oleksawics 1.: Acquired Glanzmann’s Thrembasthenia Asseciated with Hodgkin‘s Lympheme. A Case Report and
Literature Review. Cancer 1993; 82: 1354-1?53.

Bhagwati N, Sena R, oleksnvncz L: Melanamatcus Bane Marrow Invasion. Blood 1998; 9113?.
Bhagwati N, DutcherJP, Sena Fl, flicksawicz L: Fulminant Metastatic Meleneme Cemplicated by Thremhutic Microangiepathv.
Hematcpatheiegsr and Maleculnr Hematclagy 1998; 11; lemma.
Dieksnwicz L, Bhagwati N, DeLecn—Fernandez M, Sent: H, Etlu'nd P: Pregnestic Significance sf Platelet lmmunorelated GPlb Expressed in
Breast Cancer, fenced Sci Am 1998; ll: 24 7-253.

Deshnandi H, Butcher JP, Oleltsawicz L: Successful Treatment of a Patient on Ad renal Stet-hid ReplacementTherepy with High Base Bolus
lnterlcukinél far Metastatic Renal Cell Carcincrna. Cancer} SciAm 1959; 53:53.
Olaksowice L, DutcherJP: A Phase ll Trial of Desehlntensive interleukin-2 in Metastatic Renal Cell Carcinema. Jaumei of Cancer Research

and Clinical Oncaicgy,1999: 125301—108.
Gleksowic: l, Bhagweti N, Detach-Fernandez M: Deficient Activity of von Willebrand Fetter-cleaving Protease in Patients with
Disseminated Melignancies. Cancer Research. 1999:5912244—225D.

Gibbs J, Oleksowicz L et al. Recombinant DNA Advisers! Cemmittee Data Management Rehurt. Human Gene Therapy, 1989: 10: 15??~1589.

Oleksowicz L, Escott P, Leichmen GC, Spangenthal E: Sustained Ventricular Tachycardia end its Successful Prophylaxis During High-Dem
Belus interleukinvz Therapy for Metastatic Renal Cell Carcimrna. American Jeurnm‘ of Clinical Dncglagy. 2000; 23: 3435,
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Serum Secretory Phospholipase AZ-lla is a Potential Prognostic and Therognostic Biomarker in Prostate Cancer. Lu, 5, Scott KP, Levin L, Shai
J, Oleltsowia L, Dong Z. Carcinogenesis. 2010; 31: 1949-1952.

Dong, Z, Liu Y, Oleksowirz L, Wang J, Lu Shab. VavB Oncogene is Involved in Regulation of Secretary phospholipase AZ-lla Expression in
Prostate Cancer. Oncology Reports, 2011; 25: 1511-1515.

Oleltsowicz L, Yin L, Bracken B, Gaitonde K, Burke B, Levin L, Dong 2, Lu 5. Secretary phospholipase A2-Ila, a Potential Biomarkerfor

Prostate Cancer is Regulated bv HERZ/HERS-Ellcited Pathway and a Potential Plasma Biomarker for Poor Prognosis Prostate Cancer. The
Prostate 2012; 2: 1140—1149.

McDerrnott D, Chen 5, Signoretti S, Margolin K, ClarkJ, Sosman J, DutcherJ, Logan T, Curtl B, Ernstof'f, Appleman L, Wang M, Kushalanl N,
Oleksowicz L, et al. The High Dose Aldesieukin ”Select: Trial: A Trial Designed to Prospectivelv Validate Predictive Models of Response to HD
lL-2 Treatment in Patients with Metastatic Renal Cell Carcinoma. Clin Cancer Res. 2014: 21; 561-568.

Non- eer reviewed scientific or medical ublications materials in rint or other media

Poulakkainen P, Paciucci PA, Rachalis J, Oleksowicz L, Twardzik: Interleukin-2 Augments the Expression of Transforming Growth Factor Beta

{TGFEIJ in Patients \‘l' ith Disscmumlcd Clinccr. infiroflth Factors, Peptides and Receptors, Edited by TW Moody, New York, Plenum Press.
1993, pp 425-433.
Olelisowicz L, Sparano J, O'Bovle K, Venkatraj U, Wiernik P, Dutcher JP: lnterleukins in Cancer Therapy: Rationale and Current Status. Clinical
immunotherapeutfcs 1: 271-282, 1994.

Oleksowicz L, Butcher JP: A Review of the New Cytokines: IL-d, IL~6, IL-11 and lL-12. American Journal of Therapeutics 1994; 1: 107-115.

Olelisowicz L, DutcherJP: Cvtokines and Hematopoletic Growth Factors. In Current Thegpx in Hematology-Oncology, Fifth Ediy‘on. Carbone
PP and Brain MC leds}, B.C. Decker lnc., Ontario, Canada. 1995: pp 25-33.
Dicksowicz L, Dutcher JP: Adhesive Platelet and Tumor Receptors: Novel Targets for Therapeutic Anti-Metastatic Strategies. J Med Oncol 12:
1995; 95-102.

Oleksowicz L, Mallk U, Dutcher JP: Autologous lmmunomodulation. In: McLeod B, Price TH, and Drew MJ, eds. Principles of Apheresis.
American Association of Blood Banks, Bethesda, MD. 1997, pp 475—500.

Oleksowic: L, DutcherJP: Unanswered Questions in IL-Z-Based Therapy for Renal Cell Carcinoma. Biatheropy in Cancer 1999; 1 2:88-99.

Malik U, Dutcher JP, Oleltsowicz L. Lymphoma. Current Opinions in Oncology 1999: 11 3173.

Kham I, Atiq M, Partridge S, Budhani l, Riss D, Adeniran D, Oielisowicz L: Mature Mediastinal Teratoma with Elevated ot—Fetoprotein in a
Patient with Klinefelter's Syndrome. Clinical Oncology on Line.2008; 8: 17.
Bro w, Dleksowlcz L et al. When it comes to fighting kid nev cancer, one size does not fit all: Why disease-specific organizations are vital to

research, patient support and advocacy. Survive Kidney Cancer on Line. June 2011.

Professional educational materials or reports, in print or other media

10f1996—3!1998 Course Director

Practical Reviews in Cancer Management. Monthly audio-tape reviews of recent clinical studies in Medical Oncology
10f1996—3f1993 Course Director

Practical Reviews in Coagulatioanematology. Monthly audio-tape reviews of recent clinical studies in Hematology and
Coagulation.

Clinical Guidelines and Reports

Celia D, Asher CK, Piper BF, Oleksowicz L, et al. Cancer-Related Fatigue and Anemia: Treatment Guidelines for Patients. NCCN/ACS,
Version ll, pages 1-40, 2003.

Thesis
 

Oleksowicz l., “Studies of RNA Polvmerase Propagation on a Model chromatin Template”, Honors Thesis for the Degree of B.A. with Honors,
Amherst College, Amherst MA, 1973.

Abstracts, Poster Presentations and Exhibits Presented at Professional Meetings

Oleksowicz l., Paciucci PA, Rand J, Holland JP: Effect of IL-2 in Vitro and in Vivo on Platelet Function. Proceedings of the Association for
Cancer Research 1989;30: 330, 1939.
Oleksowicz L, Paciucci PA, Rand J, Holland JF: inhibition of Platelet Aggregation by lL-2: Evidence for an Indirect Mechanism. Blood {Suppl 1}
1989; 74: 285a.

Oleksowicz L, Paciucci PA, Holland JF: Role of the Mononuclear Cell in lL-2 IndLIced Inhibition of Platelet Aggregation. Proceedings of the
Association for Cancer Research 1990; 31: 242.
Oleksowlcz L, Paciucci PA, Zuckerrnan D, Randi: Platelet-Mononuclear Cell Cooperation in Eicosanoid and Leukotriene Production. Blood
1990; [Suppl 1} 76: 4603.

I4

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 94

AstraZencca Exhibit 2166 p. 94



Paciucci PA! Gleksowia L: Mechanism and Implications of lL~2~induced Thrnmbuwmpania: A New Link Betwaen the Hemostatlc and
immune Systems Haemntaiagiaa 1991; "('6 {Suppl 4} 56‘

Dieksowica L, Zuckarman [3*r Mrawiec Z, Puszkin E3 Dutchar JP: Functianal Platelet Aherrations in Patiants Receiving lL—Z as lmmunntharapy

{Selectedfar an}! presentnfion}, Thiambosis and Hemaatasis 1933; 69: 964K
Amman FR, Sznnl M, Mierlwi Oleksowic: Li Fishar Rl, Weiss GR, 1533:: RE. Margolin RA: Interleukin—6: Phase 1 Trials of 1 and 120 Haur
Intravanaua lnfusians. Pmceeclings 0f the American Society 0f Clinical Ghee/any 1993; 12: 292.

melec ZR, Olakanwic: L. Eucharman D, Dutcherll?! Lalezarl Pg Puszkin E6: Advantages 0f Buffy Chat Platelets Stnred at Room
Tamperaturai Blond 1993; (Suppl 1} 82: 2e42£iai
Okinawa L, Mwwlec Z, Zuckerman l3, lsaacs R‘. DutcherJPg Puszkin E: Enhancement of Platelet Aggregation lav lL—fi: Evidenaa fora Direct
Effect an Platelet Function. Elana (Suppl 1} 82: 158.4, 1993.

Diekmwicz L, Puszkih E, meiec 2, Zuckemian El, lsaacs Fl, Butcher JP: Characterizatian af lL-a Effect»; on Platelet Activation and Functianal
Pmparties in Phase l Clinical Trials {Selectedfor Gm! Presentation). Pracesdings {if the Assacintian far Cancer Research 1994; 35: 519.

Weias GR, Margnlin KA, Sznal Mi Atkins MB, Olahsawicz L, {Saacs R, Fisher RI: A Phase ll Trial af a i2fl~Haur Continuaua lnfuslnn Bf
interleukin—6 for Metastatic: Renal Cell Carninama, Prncaadings 03‘ the fimeriaan Soaiafy {if Clinical Gncolagy 1994; 13: 248.

Zuckarrnan Di Gleksnwicz L, Mrowiec Z; Khorshidi M, Hertz Fr UutcharJP, Puszkin E: Tha Rnla ai GPllh/llla and GPlh in Breast Carcinamaw
Platelat lnteractlnnsi FASEB Jaumal 1994; 3: A67&
Olekaowicz L, Mrowlec 2‘ lsaacs R, Paszkin E, Butcher JP: Enhancement of Platelet Functian by iL~3 and [Luis in Myaloahlated Patients Blood (5
1994; 84: 29a,

Glaksowiaa L, Puazkin E, Mrnwiec 2r Zuckarman D, lsaacs R, DutcharJP: Characterizatinn inf lL—fi Effects. an Platelet Activation and Functianal
Pmpartias in Phaaa 1 Clinical Trials (Salaatadfnr Oral Presentatinn). Pmcaadings (if fha Aasnciatinn far CGFICE‘I' Research 1934; 35: 519”
Weiss GR, Margalin KA, Sznal Mi Atkins MB, Gleksowicz L, isaans Fl, Fisher Rl: A Phage ll Trial cf 3 120—Hnur Cnntinunus infusion of
interleukin—6 far Metastatic Rahal Cell Carcinamai Pracaedinga aftha Amariwn Sadat)! {if Clinical Erica/0m! 1994; 13: 243.
Euckerrnan D, Oleksnwinz L, Mrnwiec Z, Khnrshicli M, Hart: F, Butcher JP, Puszkin E: The Rule 131‘ GPllh/llla and GP”: in Breast Carcinnma»
Platelet lntaractianai FASEB Journal 1994; 8: A673.

*Olehsawicz Li. meiec Z, lsaacs R; Pusakln E, DutcherJP: Enhancement hf Platelet Functian by ms and lL—E in Myelaablated Patientsi Binod
(Suppl 1) 84: 29a.

meiat: ZR, Glakauwicz L, Zuckarman D; DeLann M, Kharshidl Mg ButcherJPr Puszkin E6: Buffy Chat Platelets Stored in Plasma Containing
Apyrasa, Aprotinln, and inseam: Acid. Transfusinn 1955; (Slippl 1} 35: “IS.
Oleksowica L, ButcherJP, DeLean M, Etkincl P: GPlbn is ERpressed by MICE-7’ Human Breast Cancer Cells. Bland1995: (Suppl 1} 86: 853.

Navik Y, Butcher JP, Oleksowica L; lnterleulzin-«B and interleukin-11: Absence Of an Effect on in Vitra Agonlst-lnizlucad Platelet Aggregatian
and Platelet EMF—Mill Expreaaian. Eiaad 1995; {Suppl 1} 85: 3313.
Novikt’, Gleksuwicz L, Susaman l, Nagal EL: 3% Simple Technique for the Detectinn of Reticulated Plataléta. Bland 19%} {Sunni 1) 88: 3183‘

Ilakwwicz L,l Duttharll”, Dec-Lean M, Etkind P; Platelet lmmunaralated GPlhcx is Expressed by Fresh Human Turner Specimensi Bland .1936;
{Suppl ll 88: 130a.

Olekaowicz L, DutcharJP, DeLeon—Fernandez M, Etklnd P: Breast Carclnnma GF‘lbu—Relatad Pratain is Regulated by a PICK—Sensitive
Mechanism [Selectadfor Oral Preaentatian}. Blood 199?; {Suppl 1} 90: 425a.
Bhagwati N, Butane-HP, Finaharg 5, Oleksuwia L: Tissue Exmessinn at a Platelet lmmunorelated GPlb Recepmr Cnrrelates with Eireast
Malignancy and Tissue invasinn. Sided 199?; (Suppl 1} 90: 301a

Oleksnwicz L, ButcharJP: A Phase ll Pilnt Trial all Base-Intensive an2 in Metastatic Renal Cell Carcinarna lRCC‘i. Proceedings ofthe American
Satisfy 03‘ Clinical Gaming}: 1998; 1?: 3183.
“Glakwwicz L, Bhagwati M, De Lacn~Famandez M: Deficient Activity of van Willebrand FactonCleauing Prateasa in Patients with
Disseminated Malignanciasi Bland (Selected for Oral Presentatian) 1998; Suppl 1, arson.
Butcher JP, Caliendo G: Manila ‘1’, Dieksnwiez L, Sparana J, Wiernik P: Phase ll Study 0f Moderate Dnsa lL~2 or Cantlnuaus lnfusian lL-Z Plus

GM—CS‘F in Metastatic Renal Cell Carninomai Prnceedings of the American Society at Clinical annclagy 1999; 18:451a.
Ulaksnwicz L, Dutcher JP: ThimmTwa Month Fallnw-Up Analysis nf a Phase ll Trial of Dose-lntansive lnterleulcimil in Metastatic Renal Cell

Carcinoma. Proceedings of the American Society of Clinical Oncology 1999; 18:350a‘
Dthman E, Ummadi S. Bundv B, Yang G, Walsh D, Nava Hi Gibbs J, Oleksowicz L,Javle M: Charm-radiation for elderly patients with
esophageal cancer. Proceedings 0f the American Society of Clinical Oncology 2003; 22:14S?a,

Sadia All. Beg MS, D‘Dalessia, Flood-Shaffer K, Elleksowlcz, L Uneventful Pragnarm’lil after‘lncidental Mitatane Expnsura. Presentation at the
Endocrine Snciety‘s ‘34an Annual Meeting and Exposition. 2010; tips-570.

Lu 3, Olaksowicz, l at 31. Secretary phasphollpasa A2-lla is a target gene at the HER/HERE-elicited pathway and a potential plasma
biomarlcer for pour pragnasis pmstata cancer. AACRr 2012, ASST #3531.
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EXHIBIT B

        

Exhibit Descriptinn

US. Patent No. 8,329,680

     

File History Fer U.Sr Patent Ne. 8,329,680

1005 McLeskey er at, “Tamnxifemresistant fibroblast growth factor-
transfected MCF-7 cells are cross-resistant in wives to the

anticstrogen [Cl 182,780 and twe arematase inhibiters,“ CUM.

CANCER RESEARCH 4:69?»71 1 (1998) (“McLeskey”)

1006 Howell at 1:22.: “Phannacekinetics, phannacnlogical and anti—r
tumour effects at the specific anti-nestrcgen ICI 182780111

wemen with advanced breast cancer,” BRIT. .1. CANCER 74:300»»

08 (1996) (“Howell 1996“)

1007 EP 0 346 014 (Dukes), published 12/1311939 (“311le 1989“)

1003 Wakeling et 211., “A Patent Specific Pure Antiestrngen with
minimal Potential,” 51 CANCER RESEARCH 38674873 (1991)

(“Wakeling 1991“)

1009 Alan E. Wakeling (e Jean Bowler, “ICI 182,780; A New
Amtieestrngen with Clinical Potential,” 43 J. STEROID BIOCHEM.

Mom. 13:01,. 173-177 (1992) (“Wakeling 199:2“)+

1012 A, Howell, “Response in a specific antieestregen (ICI 182780)
in tatnexifelwesistant breast cancer,” LANCET 345: 2940 (1995)

(“Howell 1995”)

1013 O’Regan et al, “Effects efthe Antiestregens Tamoxifen,
Teremifene, and 101 1823780 en Endemetlial Cancer Growth,”

90 .1. NATE CANCER INST. 15524558 (1998) (““O*Regan 1998”)

1013 Osborne et 31., “Comparison of the Effects Of :1 Pure Steroidal
Antiestmgen With Those of Tamoxifen in a Model of Human

Breast Cancerfi 87 J. NAT’L CANCER INST. 746450 (1995)

(“Osborne 1995”)

1020 GB 1 569 23661313 *286”)

1025 Dukes et all , “Antiuterotrophic effects of a pure antinestmgeng.
ICI 'lSZJSO: magnetic resonance imaging of the uterus in

nvarieetemized monkeys,” 135 J. ENDOCRJNGLQGY 239mm?
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(1992) (“Dukes 1992“) 

1026 Dukes er a1. , “Antiuterntrophic effects of the pure antiestrogen
ICI 182,780 in adult female menkeys (Manner: nemesirina):

quantitative magnetic resonance imaging,” 138 J ,

ENDOCRINOLOGY 203409 (1993) (”Dukes 1993“)    

1037 DeFriend et (11.: “Investigation of a New Pure Amiestregen (ICI
182780) in Women with Primary Breast Cancer," 54 CANCER

RESEARCH 408M414 (1994) (“DeFriend 1994“) 

1023 Alan E. Wakeling, “The future 0f new pure antiestrogens in
clinical breast cannery” 25 BREAST CANCER RESEARCH 81

TREATMENT 1.4} (1993) (“Wakeling 1993”) 

1033 Seieczive Estrogen Receptor Modulatom (SERMA),
BREASTCANCERflRG,

11th:):flwwwhreastcancer.nrgftreatment/honnenal/germs (last

visited June 22, 2016)

 
 

1036 Lykkesfeldt er 211., “Altered Expression of Estrngemregulated
Genes in a Tamoxifen—resistant and K3] 164,384 and ICI 182,780

Sensitive Human Breast Cancer Cell Line,” 54 CANCER.

RESEARCH 1587-4595 (1994) (“Lykkegreidrn   

“337 James C. Boylan at 211., Parenteral Products; in MODERN
PHARMACEUTICS (Gilbert S. Banker 85 Christepher T. Rhodes

eds., 3d ed. rev. 1995:) (“Modern Phannaeeuties”)        

1033 Rodger Set King; “Drawing up and administering intramuscular
injectiens: a review 0f the literature,” 3 l (3) J. ADVANCEB

NURSING 574432 (2000) (“Rodger £4: King”) 

 
1039 Maehhnlz et 31.3, “Manual Restraint and Cemmrm Campeilnd

Administration Routes in Mice and Rats,” 67 J. VISUALIZED

EXPERIMENTS 1&8 {2012) (“Maehholz”)

 
 

-2.“

MYLAN PHARMS. INC. EXHIBIT 1004 PAGE 97

AstraZeneca Exhibit 2166 p. 97


