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I, Jennifer Dressman, Ph.D., declare as follows:

1. My nameis Jennifer Dressman.

I QUALIFICATIONS

2. The opinions below are based on my background and experience,

including my over 40 years of professional and educational experiencein the fields

of pharmaceutics and biopharmaceutics, including formulation of drugs for oral

administration, in vitro pharmaceutical testing, and calculation and analysis of

pharmacokinetic (“PK”) parameters.

3. My qualifications as an expert in these areas are established by my

curriculum vitae, which 1s attached hereto as Appendix A, and the publications

cited therein. [ have set forth below representative relevant experience.

4, ] received a Bachelor of Pharmacy from the Victorian College of

Pharmacy in Melbourne, Australia in 1976. I earned a Master of Science in

Pharmaceutical Chemistry from the University of Kansas in 1979 and a Ph.D. in

Pharmaceutical Chemistry also from the University of Kansas in 1981 under the

supervision of Prof. Takeru Higuchi, who was known asthe “‘father of physical

pharmacy.” See Takeru Higuchi biography, Kansas Historical Society,

https://www.kshs.org/kansapedia/takeru-higuchi/16878 (last visited May 30,

2018).
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5. While I was earning my graduate degrees, I was a research assistant at

the University of Kansas. After I finished my Ph.D., I worked for one year as a

Research Pharmacist at the Burroughs Wellcome Company in Greenville, North

Carolina. I then worked for a year as a Senior Research Chemist at INTERx

Research Corporation in Lawrence, Kansas, where I conducted research, inter alia,

on predicting dosage form performancein the gastrointestinaltract.

6. From 1983 to 1994, I was an Assistant Professor, and then later an

Associate Professor of Pharmaceutics with tenure at the University of Michigan.

While there, I taught many courses, including, among others, undergraduate

courses 1n pharmaceutics and a graduate course on principles of oral drug

absorption. I also conducted research, most of which focused on understanding

gastrointestinal physiology as it relates to oral drug absorption, and on designing

formulations to improve the performanceof orally administered drugs and

dissolution tests to predict in vivo drug performance.

7. In 1994, I was appointed as a Professor of Pharmaceutical Technology

at JW Goethe University in Frankfurt, Germany. Since that time, I have taught

lectures, seminars, and practical courses in the fields of pharmaceutics,

biopharmaceutics, pharmacokinetics, and pharmaceutical technology. Notable

examples include “Biopharmaceutics and dosage form driven pharmacokinetics,”
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“Design, manufacture and quality control of pharmaceutical dosage forms,”

“Utilization of drugs in pharmacy practice,” and “Good manufacturing practice.”

8. At JW Goethe University, the primary focus of my research has

continued to be oral drug absorption and predicting in vivo drug performance using

biorelevant dissolution testing and physiologically based pharmacokinetic

(“PBPK”) modeling. Biorelevant media are those that simulate conditions in the

gastrointestinal tract before or after a meal has been ingested. They are

specifically designed to be used in dissolution testing to predict the in vivo

performance of drugs and drug formulations after oral administration.

9. In 2002, I was appointed the Director of the Institute of

Pharmaceutical Technology at the JW Goethe University. In that capacity, I am

responsible for over 30 staff dedicated to teaching and research activities in

pharmaceutical technology. I also manage the budget and organization of the

institute.

10. Tama named author on over 230 peer-reviewed publications and over

25 reviewarticles in the fields of pharmaceutics and biopharmaceutics. Of these

articles, approximately 60 have addressed the relationship between formulation

and pharmacokinetics. I am also an author of 5 books and 10 book chapters in the

area of pharmaceutics, including two books devoted to oral drug absorption and

one book specifically on pharmaceutical dissolution testing. I am a named
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inventor on over 20 patents, all of which relate to oral dosage forms. During my

career, I have also supervised over 60 doctoral theses and have delivered well over

100 invited presentations.

11. Iam also a member, and have served on various committees, of

several professional organizations in the pharmaceutical field, including the

American Association of Pharmaceutical Scientists, the International Association

for Pharmaceutical Technology, and the Fédération Internationale Pharmaceutique.

I also have served on the editorial boards of numerous preeminent journals in the

pharmaceutical field. Iam currently an associate editor of the European Journal of

Pharmaceutics and Biopharmaceutics and the Journal of Pharmacy and

Pharmacology.

12. Over the course of my career, I have also received various awards and

other honors for my work in the pharmaceutical chemistry and technology fields.

For example, in 1991, I was elected to be a Fellow of the American Association of

Pharmaceutical Scientists; in 2010, I was elected to the College of Fellowsof the

Controlled Release Society; and in 2015, I was elected to be a Fellow of the

Fédération Internationale Pharmaceutique. In 2010, I was awarded the Silver

Medal of Honorfrom the International Association for Pharmaceutical

Technology, and in 2008, I was awarded the Distinguished Scientist Award from

the Fédération Internationale Pharmaceutique. In May 2017, I received the Nagai
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International Woman Researcher of the Year Award from the Association of

Pharmaceutical Science and Technology of Japan. In addition, in 2017, I received

the award for the best academic paperin the field of pharmacokinetic modeling

and simulation from SIMCYP.

I. SUMMARY OF OPINIONS

13.  Itis my opinion that claims 1-25 of U.S. Patent No. 6,866,866

(hereinafter “the °866 patent”) are non-obvious under 35 U.S.C. § 103 over

International Patent Application Publication No. WO 99/47125 (hereinafter

“Cheng,” Ex. 1002) in view of International Patent Application Publication No.

WO 99/471 28 (hereinafter “Timmins,” Ex. 1003).

14. Itis also my opinion that objective indicia further demonstrate the

non-obviousness of claims 1-25 of the ’866 patent, including addressing a long-felt

but unmet need, copying by others, and unexpected results.

Ii. INFORMATION CONSIDERED

15. A list of the materials I have considered in rendering my opinionsis

attached hereto as Appendix B.

IV. A PERSON OF ORDINARYSKILL IN THE ART

16. J understand that Patent Ownerhas proposed a definition of a person

of ordinary skill in the art (“POSA”), which defines a POSAas a person who,at

the time of the invention, held a degree in pharmacy, chemistry, chemical
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engineering, or a related field with at least three to five years of pharmacokinetics,

biopharmaceutics, medicinal chemistry, pre-formulation, or formulation

experience, research, or training. In addition, I understand that Patent Owner’s

proposed definition indicates that such a person would be familiar, at the time of

the invention, with the methods used in formulating oral dosage forms, modified

release dosage forms, and osmotic delivery, and have an understanding of the

fundamental principles as to how osmotic dosage forms behave and function.

Patent Owner Preliminary Response, 15-16. I agree with this definition.

17. I understand that Petitioner has proposed a slightly different definition

of POSA. Petition at 11. Under either the Patent Owner’s definition or the

Petitioner’s definition, I am at least a person of ordinary skill in the art, and have

been since well before the November3, 2000 filing date of the ’866 patent. My

opinions expressed herein are the same regardless of whether the Patent Owner’s

definition or the Petitioner’s definition of a POSA applies.

V. LEGAL PRINCIPLES

18. J have been informed and understand that, under 35 U.S.C. § 103, a

patent claim is considered obvious if the subject matter as a whole would have

been obvious to one of ordinary skill in the art at the time the invention was made.

The obviousnessanalysis involves several factual inquires, including: (1) the scope

and content of the prior art; (41) the differences between the prior art and the claim;

-6-
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(111) the level of ordinary skill in the art at the time of the invention; and (iv) the

existence of objective indicia of non-obviousness (“secondary considerations”).

19. In connection with obviousness, I have been informed and understand

that there must have been some reason or motivation that would have led a person

of ordinary skill in the art to combine or modify the relevant teachings in the prior

art to obtain the claimed invention, and one of ordinary skill in the art must have

had a reasonable expectation of success in doing so. I also understand that if a

proposed modification would render the prior art being modified unsatisfactory for

its intended purpose, then there can be no suggestion or motivation to make the

proposed modification.

20. Furthermore, I understand that the rationale of “obviousto try” to

support obviousness requires a finite numberof identified, predictable solutions

and a claimed invention is not obvious when a skilled artisan would have to vary

all parameters or try each of numerous possible choices until one possibly arrived

at a successful result, where the prior art gave no indication of which parameters

were critical or direction as to which of many possible choices1s likely to be

successful. I also understand thatit 1s incorrect to evaluate obviousness from a

hindsight perspective using the teachingsof the patent at issue as a guide.

21. Ihave also been informed and understand that objective indicia of

non-obviousness (also known as “secondary considerations”) can provide evidence

_7-
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that a challenged claim is not obvious. Objective indicia may include satisfying a

long-felt but unmet need, unexpected results, commercial success, and copying by

others. I understand that for objective indicia to be given weight, there must be a

nexus between the evidence and the claimed invention.

VI. CLAIM CONSTRUCTION

22. [understand that the parties in this proceeding have agreed that the

term “Tmax” recited in the claims should be construed as “the time period which

elapses after administration of the dosage form at which the plasma concentration

of the drug attains the highest plasma concentration of drug attained within the

dosing interval (7.e., about 24 hours).” Decision on Institution at 7; the °866 patent

at col. 7, ll. 49-53; Petition at 24; and Patent Owner Preliminary Responseat 18. I

agree with this construction. Patent Owneralso proposed constructions for the

claimed terms “membrane,” “dinnertime,” and “at dinner.” Patent Owner

Preliminary Response at 16-18. The °866 patent also defines terms such as

“AUC,” “Crax,” and “mean.” °866 patent, col. 7,1. 40 —col. 8,1. 14. I agree with

these constructions and definitions as well.

VIL BACKGROUND

A. State of the Art in November 2000

23. J understand that Petitioner has challenged the validity of claims 1-25

of the ’866 patent, which issued from U.S. Patent Application No. 09/705,630
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(hereinafter “the °630 application’), which application was filed November3,

2000. At the time offiling of the °630 application in November 2000, metformin

hydrochloride, a short-acting drug used to treat non-insulin-dependentdiabetes

mellitus (NIDDM), was marketed as Glucophage® by Bristol-Myers Squibb in the

United States. See the °866 patent, col. 1 Il. 56-57, 61-63. At the time, there was

no fixed dosage regimen for Glucophage® to manage hyperglycemia in patients

with diabetes mellitus — instead, dosages were individualized to each patient using

500 mg, 850 mg, or 1,000 mg immediate release tablets based on both

effectiveness and tolerance, while not exceeding the maximum recommended dose

of 2,550 mg per day. /d. col. 1 1. 63 —col. 21. 2.

24. However, because metformin 1s a short-acting drug, patients had to

take the medication two or three times each day. /d. at col. 2 Il. 4-6. Such frequent

dosing typically led to reduced patient compliance and increased adverse events,

including the potentially dangerous side-effects of anorexia, nausea, and vomiting.

See id. at col. 1 Il. 14-18; col. 2 IL 4-8; col. 20 Il. 16-18.

25. Thus, at the time ofthe filing of the °630 application, there was a need

in the field for a safe and effective dosage form of metformin that would enable

patients with type 2 diabetes to take their medication on a once-a-day basis,

thereby improving patient compliance and reducing adverse events.
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B. Tmax and Other Pharmacokinetic Parameters of a Drug’s Dosage
Form

26.  Asexplained above, Tina refers to “the time period which elapsesafter

administration of the dosage form at which the plasma concentration of the drug

attains the highest plasma concentration of drug attained within the dosing interval

(1.e., about 24 hours).” Decision on Institution at 7; the °866 patent at col. 7, IL.

49-53, Petition at 24; and Patent Owner Preliminary Response at 18. A Tax fora

single patient is a discrete variable — its value can only be one of the time points at

whichthe patient’s blood was sampled. Tima data for a population of patients is

generally expressed as a median Tax, with a minimum Ty and maximum Trax

reported (7.e., “median Tox (minimum Tre, Maximum Tme),” see, e.g., Timmins at

Example 5), but can also be expressed as a mean Tmax, as described in the *866

patent, e.g., claim 1. For the former, the median Tie. represents a Ta, Value in an

ordered set of values where there is an equal number of values below and above

the Tax Value, or alternatively the arithmetic mean of the two middle valuesif

there is no one middle number. Paper 12, Decision on Institution at 12, n6.

27. The mimmum Tyax 1s the single lowest Tina, Value obtained from the

population of patients, while the maximum Ty. 1s the single highest Tia value

obtained from the population of patients. A mean Tia. 1s the arithmetic average of

all the individual Ty2, Values reported for all the patients in the study. As

-10-
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acknowledged by Dr. Akhlaghi, a mean Tax 18 a single value, not a range of

values. Akhlaghi Deposition at 72:21-74:1. As also acknowledged by Dr.

Akhlaghi, calculation of a single mean Taxvalue from a population of patients

requires access to the underlying raw data (7.e., the individual Ty, recorded for

each individual patient). Akhlaghi Deposition at 70:8-11;71:11-21.

28. The Tma of a drug’s dosage form does not provide any conclusive

information, either expressly or inherently, about the in vitro dissolution profiles,

or about the dosage form’s further pharmacokinetic parameters, including width at

50% of the height of a mean plasma concertation/time curve, the ratio of mean Cra

value to mean plasmalevel at about 24 hours after the administration, the mean

Cmax Values, the ratio of the dosage form’s mean AUC.24nrs to an immediate release

dosage form’s mean AUC-24hrs, the dosage form’s mean AUCo.24nrs, the dosage

form’s mean AUC0-24hrs and mean Crax Values, the dosage form’s mean AUC-24n1s

and mean Cmax Values at the 18‘ day of administration and 14" day of

administration, the mean ti/2 of the claimed dosage form, or in general the precise

shape of the plasma concentration/time curve. These other parameters would be

important contributory information for a skilled person developing an oral dosage

form of metformin in November 2000. For this reason, it is my opinion that such a

person would not have focused on Tax in isolation. Such an approach could only

-ll-
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have been taken with the benefit of hindsight, which I understand is impermissible

in the obviousness analysis.

C. The ’866 Patent

29. The °866 patent, entitled “Controlled Release Metformin

Compositions,” issued from the °630 application. The named inventors are Chih-

Ming Chen, Xiu-Xiu Cheng, Steve Jan, and Joseph Chou. The inventors of the

°866 patent developed Fortamet®, a novel extended release dosage form of

metformin. Results from clinical studies demonstrated that Fortamet® was

comparable to immediate-release metformin in terms of efficacy and safety, while

providing for a more convenient once-daily dosage regimen. See Apr. 27, 2004

Letter from the FDA Approving NDA 21-574 (hereinafter “the Fortamet® FDA

Approval Letter,” Ex. 2001); Fortamet® FDA Label (Rev. 02/10) at 8-12, 28 (Ex.

2002). The FDA approved Fortamet® for use in managing type 2 diabetes on

April 27, 2004. See Fortamet® FDA Approval Letter (Ex. 2001). See, also, Patent

OwnerPreliminary Responseat 6-7.

30. Claim 1, the only independent claim of the ’866 patent, recites:

1. A controlled release oral dosage form for the reduction of
serum glucose levels in human patients with NIDDM,
comprising an effective dose of metformin or a pharmaceutically
acceptable salt thereof and a controlled-release carrier to control
the release of said metformin or pharmaceutically acceptable salt
thereof from said dosage form, said dosage form being suitable
for providing once-a-day oral administration of the metformin or

-|2-
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pharmaceutically acceptable salt thereof, wherein following oral
administration of a single dose, the dosage form provides a mean
time to maximum plasma concentration (Tiax) of the metformin
from 5.5 to 7.5 hours after administration following dinner.

31. Claims 2-25 ultimately depend from claim 1 and recite additional

limitations, including narrower ranges of mean Tmax, the composition of the dosage

form, in vitro dissolution profiles of the dosage form, and further pharmacokinetic

parameters related to the dosage form, such as the width at 50% of the height of a

mean plasma concentration/time curve, the ratios of the mean maximum plasma

concentration (Cmax) over the mean plasma concentration at 24 hours post-

administration, the mean Cmax values, the ratios of the mean AUCo-24nrs to an

immediate release dosage form’s AUCo.24nrs, the mean AUCo-24nr values, the mean

Cmax and the mean AUCo-24nr values, the mean Cra and mean AUCo-24hr values at

the 1* and 14" days of administration, and the meanhalf-life (ti2) values.

VII. PRIOR ART RELIED ON BY PETITIONER

32. J understand that Petitioner has alleged that claims 1-25 of the 866

Patent are obvious over Cheng in view of Timmins. Petition at 40-53.

A. Cheng

33. Cheng is titled “Controlled Release Oral Tablet Having a Unitary

Core.” Chengattitle. Cheng discloses a “controlled release antihyperglycemic

tablet ... comprising a core containing the antihyperglycemic drug, a

-|13-
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semipermeable membrane coating the core and at least one passageway 1n the

membrane.” Cheng at Abstract.

34. Cheng teaches that a key feature ofits tablet is that it “does not

contain an expanding polymer.” Cheng at Abstract (emphasis added). In fact, as

acknowledged by Dr. Akhlaghi, the goal of Cheng is “to provide a controlled or

sustained release formulation for an antihyperglycemic drug that does not employ

an expanding polymer.” Cheng at 3, Il. 3-6 (emphasis added); see Akhlaghi

Deposition at 83:15-18.

35. Cheng also teaches that another key feature ofits tablet is that it

“provide[s] therapeutic levels of the drug throughout the day with peak plasma

levels [(.e., Tmax)] being obtained between 8-12 hours after administration”

following dinner. Cheng at 4, Il. 3-9. Again, as acknowledged by Dr. Akhlaghi,

Cheng emphasizesthat its disclosure is directed to “a controlled or sustained

release formulation for an antihyperglycemic drug that obtains peak plasmalevels

approximately 5-/2 hours after administration,” and that “a controlled or sustained

release formulation for an antihyperglycemic drug that can provide continuous and

non-pulsating therapeutic levels of an antihyperglycemic drug to an animal or

human in need of such treatment over a twelve hour to twenty-four hour period.”

Chengat 3, ll. 7-17 (emphasis added), Akhlaghi Deposition at 85:8-19.

_14-
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36. Thus, Cheng explicitly describes that its purpose is to provide a

dosage form lacking an expanding polymer that provides a mean Tmax. value

between 8-12 hours, which is longer than -- and outside the range of -- the mean

Tmax Values recited 1n claim 1 of the *866 patent (7.e., 5.5 to 7.5 hours). Cheng’s

Example 3 discloses a dosage form that provides a mean Tax of 10 hours. Cheng

at Example 3, Figure 8.

B. Timmins

37. Timminsis titled “Biphasic Controlled Release Delivery System for

High Solubility Pharmaceuticals and Method.” Timmins discloses a “biphasic

controlled release delivery system for pharmaceuticals which have high water

solubility, such as the antidiabetic metformin [hydrochloride] salt, ... which

provides a dosage form that has prolonged gastric residence.” Timminsat

Abstract. Timminsteaches that the goal of its dosage form 1s to achieve

“prolonged gastric residence,” to maximize contact between released drug and the

site of the absorption for metformin, which Timminsindicates is primarily in the

upper small gastrointestinal (“GI’’) tract. Timminsat 14,Il. 6-12.

38. Timminsindicates that the prolonged gastric residence time of the

dosage formsdisclosed therein is due to the “swelling of the system.” Timminsat

11, ll. 8-12. Timmins further teachesthat its tablet “swells up to approximately

three timesits dry size following hydration” of the polymers used 1n the fabrication

-145-
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of the tablet. Timminsat 30, Il. 13-16. Notably, the formulation of Example 3 of

Timmins (which is used in Example 5) includes a swelling polymer (sodium

carboxymethylcellulose). Timmins at Examples 3, 5.

39. Timminsalso teaches that the formulations disclosed therein “will

provide for an extended release formulation of drug with minimal interpatient

variability in pharmacokinetic parameters.” Timminsat 14, Il. 20-23 (emphasis

added). Consistent with this teaching, Example 5 of Timminsstates that when its

dosage form was administered in vivo to patients, “[i]nterpatient variability in

pharmacokinetic parameters was acceptable as illustrated by the mean parameters

(%CV)” given for Cmax and AUC. Timmins at Example 5; 34, Il. 24-29.

40. Timmins in Example 5 discloses administration to a group of patients!

either a dosage form of metformin hydrochloride prepared according to Example 3

(i.e., a dosage form that includes an expanding polymer) or Glucophage®. While

the focus of Timmins 1s on improving gastric residence time, rather than Tex,

Timmins doesreport that the median Tina, value obtained for the patient group

‘In Example 5, Timmins teaches that 24 patients were dosed with Example 3 or

Glucophage® tablets following dinner. However,it is not clear from Timmins

whetherall 24 patients or a portion of the 24 patients (e.g., 12 patients) received

the dosage form of Example 3.

-16-
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dosed with Example was 5 hours, with the lowest individual Tina, value observedat

4 hours and the highest individual Tne, value observed at 8 hours. Nowhere does

Timmins mention a mean Tmax Value for Example 5, or even a range in whichthat

mean Tax must fall. Timmins does not teach a mean Tyax Value between 5.5 to 7.5

hours, as I understand is required by independentclaim 1 of the *866 patent.

41. Furthermore, as acknowledged by Dr. Akhlaghi, Timmins does not

provide the individual Tj, Values for the other patients recerving the Example 3

dosage form, and thus a mean Ty», Value cannot be calculated from the data

presented in Example 5. Akhlaghi Deposition at 80:19-81:1. While the Federal

Circuit suggested that the single mean Te value of Timmins would fall between

approximately 4.67 hours and 6.33 hours, neither the Petitioner, Dr. Akhlaghi, nor

the Federal Circuit provided any explanation as to where 1n that range the single

mean Ta Value of Timmins would be expected to fall. Sciele Pharma, Inc. v.

Lupin Lid., 684 F.3d 1253, 1261 (Fed. Cir. 2012) (Ex. 1006) (hereinafter “the

Federal Circuit opinion”). In fact, Dr. Akhlaghi stated that with respectto trying to

determine where the single mean Tax value of Timminsfalls, “everybody is

guessing here.” Akhlaghi Deposition at 80:19-81:1.
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IX. DR. AKHLAGHI CANNOT OPINE RELIABLY ON THE ’866

PATENT DUE TO HER LACK OF EXPERTISE IN THE RELEVANT

FIELD AND LACK OF UNDERSTANDING OF THE DISCLOSURE

OF TIMMINS

42. While Petitioner’s declarant Dr. Akhlaghi has expertise in the area of

clinical pharmacology, after review of her declaration, accompanying CV and

deposition testimony, it is my opinion that she does not have the appropriate

experience and understanding of the prior art to offer an opimion on the alleged

obviousnessof design and development of a controlled release dosage form, which

is the field of the °866 patent.

43. First, I have read Dr. Akhlaghi’s deposition transcript, and I believe

that she conceded that she is not an expert in formulation development of

controlled release dosage forms. Akhlaghi Deposition at 24:5-16; 33:16-34:4.

Additionally, she admitted that she has never developed the same kinds of dosage

formsthat are the subject of Timmins(7.e., expanding polymer-based dosage

forms) or Cheng (i.e., osmotic pump dosage forms). Akhlaghi Deposition at

33:16-22 (Q: Your CV doesn't indicate that you've ever designed or developed an

osmotic pump dosage form. Correct? A: I did not develop an osmotic pump

dosage form. Q: And your CV doesn't indicate that you've ever designed an

expanding polymer dosage form? A: I have not done it”). This is consistent with

my review of Dr. Akhlaghi’s CV (Exhibit 1020), which does not suggest that she
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has expertise in developing such solid oral dosage forms. Without this

background, I do not believe Dr. Akhlaghiis able to reliably opine on what a

person skilled in the art in November 2000 would understand from the teachings of

Timmins and Cheng.

44, Furthermore, during her deposition, Dr. Akhlaghi was unable to

convey a clear understanding of the subject matter of the claims of the °866 patent.

For example, although Dr. Akhlaghi initially stated that the subject matter of the

°866 patent relates only to pharmacokinetic parameters, and not formulation

development, she subsequently admitted that her conclusion that there was a

motivation for a person skilled in the art to combine Timmins and Chengto arrive

at the °866 patent’s claims was based on a motivation to develop a controlled

release dosage form of metformin. Akhlaghi Deposition at 24:5-16, 32:20-33:15;

cf, 86:2-22. In my opinion, her statements are contradictory and cannot be

reconciled with the specification and claims of the ’866 patent.

45. Itis my opinion that the ’866 patent 1s directed to the design and

development of a controlled release oral dosage form of metformin or a

pharmaceutically acceptable salt thereof for the reduction of serum glucose levels

in human patients with NIDDM.Infact, this is explicitly the subject matter of

claim 1. °866 Patent at clam 1 (reciting “a controlled release oral dosage form for

the reduction of serum glucose levels in human patients with NIDDM, comprising
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an effective dose of metformin or a pharmaceutically acceptable salt thereof and a

controlled-release carrier to control the release of said metformin or

pharmaceutically acceptable salt thereof from said dosage form”).

46. Additionally, during her deposition, Dr. Akhlaghi advanced

unsupportable opinions regarding the mean Tn.x value of Timmins. Her opinions

are inconsistent with basic principles of pharmacokinetics and statistics that would

be well understood by those skilled in the art in November 2000. For example, Dr.

Akhlaghi initially stated that she relied on the Federal Circuit opinion (Ex. 1006)

for the proposition that Example 5 of Timmins provided a mean Tax value that

falls somewhere in the range of 4.67 to 6.33 hours. Akhlaghi Deposition at 77:13-

20; see Ex. 1019, § 72. However, Dr. Akhlaghilater stated that the mean Tmax

value in Timmins’s Example 5 could actually fall anywhere in the range of 4 to 8

hours, and that it is possible that all of the patients in Example 5 of Timmins dosed

with its Example 3 dosage form had measured Ty», Values of 4 hours, or

alternatively that all of the patients had measured Ta, values of 8 hours. Akhlaghi

Deposition at 79:9-15 (“Q: And a single mean Tmax from Timmins could fall

anywhere between 4.6 and 6.33 hours. Right? A: It can fall between 4 to 8 hours.

Weare assuming it is falling between 4.67 based on the median data. But

honestly, the range is 4 to 8. Maybe they had everybody in 8. Maybe they had

everybody at 4. Maybe they had everybody at 6”). This is not consistent with the

-20-



IPR2017-01648

Declaration of Jennifer Dressman, Ph.D.

statistical summary provided by Timmins, whichstates that the median Tina, Was 5

hours with a range of 4-8 hours. Statistically speaking, if the median value is 5

hours, itis simply not possible that all subjects could have had a Tmax of either 4

hours or 8 hours as proposed by Dr. Akhlaghi. See Akhlaghi Deposition at 79:13-

15; cf Timminsat 34 (reporting a minimum Tox of 8 hours). In my opimon, Dr.

Akhlaghi was somewhat confused as to the information provided in Timmins and

how a person of ordinary skill in the art would understand Timmins in November

2000. A person of ordinary skill in the art would have possessed the requisite

knowledge to interpret Timmunsas I do herein.

47, Dr. Akhlaghi also stated that Timmins’s Example 5’s mean Trax value

cannot be 5 hours. Akhlaghi Deposition at 79:19-80:15 (“Q: Right. So the single

mean Tmax value from Timmins could be 5 hours. Right? ... A: It cannot be 5

hours’). This was especially odd to me, as a mean Tax of 5 hours falls squarely

within the range of possible Ta, values of 4.67 to 6.33 hours proposed by the

Federal Circuit and relied upon by Dr. Akhlaghi. Furthermore, as a person skilled

in the art would immediately understand, a mean Tina of 5 hours is not only

possible, but also certainly probable, based on the data presented in Timmins.

There are numerousof distributions that would provide a mean Tye, of 5 hours that

are consistent with the data presented in Timmins.
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48. Finally, Dr. Akhlaghi stated that she calculated the mean Tina, value in

Example 5 of Timmins to be 5.75 hours, but presented no data or explanation on

how she obtained this value. Akhlaghi Deposition at 72:8-12 (*Q: So whatis the

single mean Tmax value you calculated from the data presented in Timmins? A:It

was around 5.75, or something like that. And depends on, you know, how you set

your confidence values”).? However, Dr. Akhlaghistated that it is simply not

possible to calculate the mean Tyna, Value of Timmins without “guessing,” since

Timmins does not provide the raw Tax data. Akhlaghi Deposition at 80:19-81:1;

70:8-11. To the best of my knowledge, these data have not been disclosed to Dr.

Akhlaghi, so it would not be possible for her to pinpoint the mean value of Trax at

5.75 hours. Accordingly, I disagree with Dr. Akhlaghi’s statement that she was

able to identify “the single mean Tax” of 5.75 hours from the data presented in

Timmins, i.e., the actual “true” mean Twa, Value that would be based on the original

raw dataset.

49. These statements, combined with my review of Dr. Akhlaghi’s

deposition transcript and Declaration, indicate that Dr. Akhlaghi does not have

*T note that I did not have the benefit of reviewing Dr. Akhlaghi’s purported

calculation. Had this been provided to me, I could provide additional opinions on

its validity.
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sufficient understanding ofall aspects of the ’866 patent to reliably offer an

opinion from the point of view of a person skilled in the art in November 2000.

xX. CLAIMS 1-25 ARE NOT OBVIOUSIN VIEW OF CHENG AND

TIMMINS

50. As described in further detail below, after my review of the materials

in Appendix B, including Cheng, Timmins, the Petition, and Dr. Akhlaghi’s

declaration (Ex. 1019), it 1s my opinion that claims 1-25 would not have been

obvious to a person skilled in the art in November 2000 based on Cheng and

Timmins for a numberof reasons.

51. First, a person skilled in the art in November 2000 would not read

Timminsto teach that a particular mean Ta, Value or range 1s preferable. Instead,

such a person would understand from Timmins that the main concern is to achieve

the optimal release pattern of metformin in the gastrointestinal tract, whereas the

time at which metformin reaches maximum plasma concentration 1s, at most, of

peripheral interest to Timmins.

52. Second, my review of Timmins and Cheng indicates that a POSA

would not have been motivated to combine those references 1n a way that would

produce the compositions claimed in the ’866 patent. This is because these

references havedistinct and incompatible goals such that the modifications to

Cheng proposed in the Petition and by Dr. Akhlaghi would render Cheng
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inoperative for its intended purpose. As I explain below, Timmins does not teach a

mean Trax at all, but rather instructs persons skilled in the art to extend gastric

retention for maximal absorption of metformin in the upper GItract.

53. Third, even if a POSA were so motivated, she would not have had

any reasonable expectation of success in arriving at the dosage forms recited in the

claims of the "866 patent by combining Cheng and Timmins. Morespecifically, a

POSA would not have had any reasonable expectation of success from modifying

the osmotic pump dosage forms recited in Cheng having a mean Tyax range of 8-12

hours with the teachings from the biphasic, swelling dosage forms in Timmins (see

Timminsat 11:8-15 and Example 3; which does not teach a mean Tmax at all, as

described below) to arrive at a dosage form as claimed having a mean Tax range of

5.5-7.5 hours, which is outside the mean Tmax range described and preferred in

Cheng.

54. Fourth, even if a POSA did make the combination of Cheng and

Timmins, the Petition and Dr. Akhlaghi fail to establish why this would produce a

composition having a mean Ti2x value in the claimed range. This is because, as

acknowledged by Dr. Akhlaghi, Timmins does not teach a range of mean Tmax

values. Instead, a POSA would understand that the mean T;,.2, of Timmins to be a

single value. While the Petition and Dr. Akhlaghi rely on the Federal Circuit

opinion for the proposition that this single value must fall between 4.67 and 6.33
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hours, Timmins does not specify where the mean Tax Will fall within that range.

Neither the Petitioner nor Dr. Akhlaghi explain why a POSA would expectthat

single mean Tmax to fall within the ranges recited in claims 1-3 or 23-24 of the ’866

patent, as opposed to elsewhere in the range of 4.67 to 6.33 hours, or why such a

person would target the claimed ranges. Finally, accepting Dr. Akhlaghi’s

testimony that a POSA would expect the raw Tia: data from Timminsto be a

normal distribution, that person would in fact expect a mean Tia, that would likely

be less than 5.5 hours. However, the Petitioner and Dr. Akhlaghi fail to give any

explanation of why such a person would arrive at the claimed compositions based

on the disclosure of Timmins.

55. Fifth, a POSA could only have targeted a mean Tyax 1n the claimed

ranges with the benefit of hindsight, which I understand is impermissible in the

obviousnessanalysis.

56. Finally, with respect to the dependentclaims, neither the Petition nor

Dr. Akhlaghi explain why a POSA would have been motivated to achieve the

limitations in those claims. Instead, they simply assert that those limitations are

“inherent.” However, I have been informed and understand that the limitations in

the dependent claims cannot be found to be inherently obvious except where those

limitations necessarily, or always, flow from the claims or the prior art. Because

Dr. Akhlaghi testified that those limitations “might or might not” be present in the
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compositions falling within the scope of claim 1, I believe those claims therefore

cannot be found to be inherently obvious. In view ofthis failure, the Petition and

Dr. Akhlaghi’s lack of an explanation of why a POSA would have been motivated

to arrive at those claims supports my conclusion that those claims would not have

been obvious to a POSA in November 2000. Moreover, even if Dr. Akhlaghi’s

contention that she was able to calculate the true, intrinsic mean Tina, value of 5.75

hours were to be founded, a contention with which I disagree, the combination of

Cheng and Timmins wouldstill fail to provide a dosage form with a mean Tyrax

between 6.0 and 7.0 hours, as is recited in claims 2 and 23.

A. Independent Claim 1 is Not Obvious Over Cheng and Timmins

57. Claim 1, the only independent claim of the ’866 patent, 1s directed to,

inter alia, a controlled release oral dosage form for the reduction of serum glucose

levels in human patients with NIDDM, comprising an effective dose of metformin

or a pharmaceutically acceptable salt thereof and a controlled-release carrier and

having a mean Tmax of 5.5-7.5 hours after administration following dinner. It 1s my

opinion that this subject matter would not have been obvious to a POSA in

November 2000 based on the combination of Cheng and Timminsforat least the

reasons set forth below.

58. First, a POSA would not read Timmins to teach that any particular

mean Trax or range of mean Tax Values was preferable. Instead, Timmins teaches
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that its goal is to provide a dosage form of metformin that releases the active

ingredient in the upper GItract by way of a “gastroretentive” formulation (7.e., a

formulation with prolonged residence time in the stomach). See Timmins 13:6-23.

Based on this understanding, if a POSA were motivated to modify the formulations

of Cheng based on the teaching of Timmins, they would produce a dosage form

with prolonged residence in the stomach and extended release in the upper GItract,

rather than aiming for one with a particular mean Tax Value. Importantly, a POSA

in November 2000 would understand that gastric retention is not a proxy for mean

Tmax. In addition to the gastric retention time, the pattern of release from the

dosage form (slow or fast, continuous or pulsatile) will also be a key determinant

of this parameter. Thus, 1t would be entirely possible for a POSA to design a

controlled release dosage form of metformin based on Cheng with extended release

in the upper GItract that would have a mean Tmax value outside of the ranges

claimedin the ’866 patent.

59. While Timmins reports a median Tinex for the gastroretentive

formulation disclosed in Example 3, a POSA would understand this disclosure to

be incidental to the main purpose of that reference. This is reinforced by the fact

that Timmins only mentions Tyna: twice. Further, if given the task of designing a

dosage form of metformin with a particular mean Tax, a POSA in November 2000

could not do so based on the median Tina Value alone. This is because the raw Tax

-27-



IPR2017-01648

Declaration of Jennifer Dressman, Ph.D.

data is not presented in Timmins — it only conveys to a POSAthathalf of the

population had a Tina at or below 5 hours, and the other half of the population had

a Tmax at or above 5 hours, with at least one patient having a Tmax of 4 hours and at

least one patient having a Ta. of 8 hours.

60. Second, itis my opinion that a POSA would not have been motivated

to combine Cheng with Timminsasalleged in the Petition and by Dr. Akhlaghi.

As I discuss above, Cheng explicitly describes that its purposes are to provide a

dosage form without any expandingpolymer and with a mean Tine, Value of 8 fo 12

hours. I note that Dr. Akhlaghi agrees on this point. Akhlaghi Deposition at

83:15-18 CQ: So you understand that Cheng aims to provide a controlled-release

formulation that does not employ an expanding polymer. Right? A: That what i[t]

says here”); 85:17-19 (“Q: So you understand that Cheng aimsto provide a mean

Tmax of 8 to 12 hours. Right? A: Sure”). On the other hand, Timmins explicitly

teaches that the key feature of its dosage form 1s the inclusion of one or more

expanding, swelling hydrophilic polymers (e.g., sodium carboxymethylcellulose in

Example 3) to obtain its goal of “prolonged gastric residence.” Dr. Akhlaghi also

agreed with this conclusion during her deposition. Akhlaghi Deposition at 85:4-7

(“Q: And just to make the record clear, so you understand that Timmins does

disclose a dosage form of metformin that includes an expanding polymer. Right?

A: Yes”). Thus, with respect to dosage form components, the teachings of Cheng

- 2R-



IPR2017-01648

Declaration of Jennifer Dressman, Ph.D.

and Timmins are actually mutually exclusive, and itis my opinion forat least this

reason that a person skilled in the art in November 2000 would not be motivated to

combine them.

61. The Petition alleges that a POSA would have simply combinedthe

teachings of Cheng with Timmins’s Example 5 to arrive at the claims of the °866

patent. Petition at 41, 45-46. However, I have been informed and understand that

there cannot be a motivation to combine two references when doing so would

render the prior art unsatisfactory for its intended purpose. That 1s exactly the case

here — Example 3 of Timminsuses a swelling hydrophilic polymer(.e., an

expanding polymer, sodium carboxymethylcellulose), while Cheng explicitly states

that its goal is to provide a dosage form without any expandingpolymer.

62. Dr. Akhlaghi and the Petition suggest that a POSA would have simply

reduced the Ta range of 8 to 12 hours from Cheng in view of Timmins’s Example

5 to arrive at the claimed Ty2, range in the °866 patent. Petition at 45-49; Ex.

1019, FJ 185-96. However, Cheng specifically emphasizesthat the ability of its

composition to provide once-a-day administration of metformin, as well as the

improved bioavailability profile obtained thereby, are contingent upon the dosage

form providing a peak plasma level between 8 to 12 hours after administration.

Chengat 4,ll. 4-9 (stating that “the dosage form will be administered once a day,

ideally with or after a meal and most preferably with or after the evening meal, and
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provide therapeutic levels of the drug throughout the day with peak plasmalevels

being obtained between 8-12 hours after administration’). Thus, a POSA certainly

would not have reduced the mean Tax value of Cheng’s dosage form in view of

Timminsas alleged by the Petitioner, because doing so would render Cheng

unsatisfactory for its intended purpose of providing a formulation having a mean

Tmax Value of 8 to 12 hours to meetits stated goals of achieving an once-a-day

administration of metformin with an improved bioavailability profile.

63. For this reason as well, I do not believe that there can be a motivation

to combine Cheng and Timmins as suggested in the Petition and by Dr. Akhlaghi,

because this would render Cheng unsatisfactory for its intended purpose.

64. Third, even if a POSA were to combine Cheng and Timmins, she

would not have had any reasonable expectation of success in arriving at the

claimed compositions.

65. The Petition relies on arguments submitted by Patentee in response to

an enablement rejection during prosecution of the °866 patent, whichstate, inter

alia, that “pharmaceutical formulators know that controlled release technologies

can be manipulated ... to provide a formulation which upon in-vivotesting will

provide the Ta range of the present invention.” Petition at 3 (citing Ex. 1010)

(emphasis in original removed and emphasis added). However, the context of

these statements must be taken into account. The Patentee was explaining the
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formulation flexibility within the same claimed controlled release formulation of

the °866 patent, an interpolative flexibility that would enable a controlled release

oral dosage form having a mean Tmax value within the context of the limitations

recited in claim 1, e.g., a once-a-day, controlled release oral dosage form as

described in the °866 patent (1) comprising a controlled-release carrier and

metformin or a pharmaceutical salt thereof and (2) having a mean Tyax in the range

of 5.5-7.5 hours after administration following dinner. That is, based on the

teachings of the ’866 patent, a POSA would beable to vary the parameters or

components of the same controlled release dosageform recited in claim | to

achieve the full range of the mean Tmax of 5.5-7.5 hours, without undue

experimentation.

66. These statements do not suggest that a POSA could reasonably expect

to successfully arrive at the claimed dosage form’s target Ta range of 5.5-7.5

hours by combining the teachings from the two very different dosage forms in

Cheng (osmotic dosage forms) and Timmins (biphasic, matrix-based dosage

forms), which have mutually exclusive components. Supra, § 60. Even Dr.

Akhlaghi stated that this would not be routine. Akhlaghi Deposition at 117:9-15.

The extrapolation of the formation flexibility to modify the Tyna: range of 8-12

hours of Cheng in view of Timmins down to the Tix range of 5.5-7.5 hours of the

°866 patent was not being argued by the Patentee. Thus, in my opinion,
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Petitioner’s contentions above have taken Patentee’s statements out of context.

The Patentee’s statements do not suggest that there 1s a reasonable expectation of

success in combining two prior art references describing two dosage forms with

different controlled release mechanisms and mutually exclusive compositions.

67. The Petition and Dr. Akhlaghi also argue that “[d|rug release from the

tablet of Example 3 [of Cheng] could easily be increased by the POSA, for

example, merely by adding a secondlaser drilled hole.” Petition at 46; Ex. 1019, {

193. I disagree that doing so would necessarily produce a dosage form with a Tax

in the claimed range. While adding a second laser-drilled hole might be expected

to provide someincrease in the release of metformin from the dosage form of

Cheng, a POSA in November 2000 would not have been able to predict in advance

how muchthat release rate might change. This is because osmotic dosage forms

rely upon the influx of water from the biological fluid through the membraneto

begin to dissolve the drug and excipients on the interior of the dosage form, thus

creating an osmotic pressure inside the dosage form and expelling the dissolved

components (including the active drug) through holes in the membrane. While the

laser-drilled hole(s) certainly contribute to the rate of release, pores formed by the

hydrophilic additives in the coating of a tablet are also expected to have some

contribution to the rate of release. Furthermore, the diameter and location of the

hole could also have an impact on the extent to which release of the drug from the
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dosage form 1s altered. Thus, a POSA could not predict in advance whether a

second laser-drilled hole in the dosage form of Cheng would produce an adequate

reduction of mean Tmax into the range claimed in the 866 patent on the one hand,

or overshoot the desired rate of release on the other hand.

68. In fact, even Dr. Akhlaghi admitted that 1t would be desirable, but not

routine, fora POSA to achieve a particular mean T,,.2. value that they had targeted.

Akhlaghi Deposition at 117:9-15. Based on this admission, I do not believe that

the Petition or Dr. Akhlaghi have established that a POSA would have had a

reasonable expectation of success in arriving at the claimed dosage forms by

combining Cheng and Timmins.

69. Insummary, in my opinion, a POSA would not have had any

reasonable expectation of success in combining the osmotic dosage form in Cheng

(which does not contain a swelling polymer) and the biphasic, matrix-based dosage

form in Timmins (which does contain a swelling polymer) to arrive at the claimed

controlled release dosage form.

70. Fourth, even if a POSA were to combine the teachings of Cheng and

Timmins, the Petition and Dr. Akhlaghi fail to establish why the alleged

combination would have produced a dosage form having a mean Tye Value 1n the

claimed range. This is because neither the Petition nor Dr. Akhlaghi offers any
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explanation of why a POSA in November 2000 would understand Timminsto

teach or suggest a mean Tax value that falls within the claimed range.

1. A POSA Would Understand Timmins to Teach Increased

Gastric Residence Time, Not a Particular Mean Tyre, Value

or Range Thereof

71. As discussed above, Timmins1s primarily concerned with providing a

dosage form having prolonged residence in the upper GI tract and is not concerned

with providing a particular mean Tox value. As also discussed above, any

teachings in Timminsregarding Tmax values are merely incidental to its main

purpose of providing a gastroretentive dosage form. Thus, even if a POSA wereto

combine Cheng and Timmins, she would not have focused on any particular mean

Tmax Value. In view of this understanding, I see no reason advanced by the Petition

or Dr. Akhlaghi that would lead such a person to produce a dosage form with a

mean Tax Value in the claimed range.

2. A POSA Would Not Read Timmins to Teach a Tyex Value

in the Claimed Range

72. Petitioner and Dr. Akhlaghi appear to suggest that Example 5 of

Timmins teaches a mean Tax range of 4.67 to 6.33 hours. Petition at 45-46; Ex.

1019, 4] 182-83. I disagree with this reading of Timmins becauseit is based on

purely theoretical statistical calculations and does not take into account the

pharmacokinetic experience and knowledge of a POSA.
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73. As the Federal Circuit opinion indicates, based on the full range of

theoretical statistical possibilities, the mean Ta. of Timmins lies somewhere

between 4.67 and 6.33 hours. This does not suggest that Timmins discloses an

actual mean Tax of either 4.67 hours or 6.33 hours, or any other single mean Trax

value. Dr. Akhlaghi agrees, as she must, that Timminsdiscloses no single mean

Tmax Value. Akhlaghi Deposition at 79:3-8. Instead, a POSA could only determine

that, statistically, the mean Ty2, of Timmins falls somewhere between these two

values, but neither Dr. Akhlaghi nor the Federal Circuit offered any information on

where in the range that would occur. Akhlaghi Deposition 78:3-6 (“Q: Right. But

the Federal Circuit does not say where that possible mean Tmax exactly falls in

terms of a single value. Correct? A: No, it does not”); Akhlaghi Deposition at

80:19-81:1.

74. Taking the arguments in the Petition and Dr. Akhlaghi’s Declaration

about Timminsat face value, I understand them to amount to an allegation that a

POSA in November 2000 reading Timmins would target a mean Tina, value

somewhere in the range of 4.67 hours and 6.33 hours. But no document I have

reviewed explains why a POSA would choose a value that would fall in the

claimed ranges of the ’866 patent. This alleged set of possible mean Tix Values 1s

not based on a POSA’s reasonable reading of Timmins, but merely onstatistical

possibilities. There are a large number of possible combinations of Tina values for
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the 24 patients reported in Timmins that would provide a median of 5 hours, a

minimum of 4 hours, and a maximum of 8 hours, as reported therein. There would

be no reason for a POSA in November 2000 to infer that a mean Trax value within

the mean Tye range recited in claim 1 should be considered as a potential target.

Neither the Petition nor Dr. Akhlaghi explain why a POSA would target one

falling within that claimed range.

75.  Incontrast, itis my opimon that a POSA reviewing Example 5 in

Timmins1s likely to associate the data with an approximately normaldistribution

of Tax, aS 1S commonly observed in the field. Distributions of Ta. values that are

representative of those commonly observed in the field are reported in Basson et

al., Why Rate ofAbsorption Inferences in Single Dose Bioequivalence Studies are

Often Inappropriate, Pharmaceutical Research, Vol. 15, No. 2, 1998, 276-279

(hereinafter “Basson,” Ex. 2004), using several sets of pharmacokinetic data

generated at Eli Lilly & Company. Table II in Basson showsthe Tyne: distributions

of three dosing studies using two antibiotic drugs and one antiviral drug,

respectively, showing the numberofpatients with a Tina. at each tested interval. As

shown in Basson’s Table II, in a typical Tax distribution, most patients will have

Tmax Values 1n the middle of the distribution, (e.g., 3-5 quarter hours in Study 1, 2-3

quarter hours in Study 2; and 3-6 third hours in Study 3), with just a few patients at

the lower edge and the higher edge of the distribution. In fact, all of these

- 36-



IPR2017-01648

Declaration of Jennifer Dressman, Ph.D.

distributions approximate a so-called “normal” distribution (which1s also referred

to as a bell-shaped curve or a “Gaussian”distribution).

76. Furthermore, I note that Dr. Akhlaghi stated that a POSA would

expect the distribution of Tie: to be a normal distribution. Akhlaghi Deposition at

67:5-67:16 (“Q: Sure. My question is: A person skilled in the art in November,

2000, would need a lot of information about the patient population in order to

determine what type of distribution they might see for Tmax values. Right? A:

Well, if you're referring to person of ordinary skill in the art, as we have defined in

our declarations between us, like, my side or Dr. Moore’s side or basically

Aurobindo’s side versus your side, I think those persons of ordinary skill in the art

probably would assume normaldistribution, because that’s the most—that’s the

easiest distribution”). As explained in more detail below, such a normal

distribution will likely result in a mean Tinox outside the claimed mean Tmax range.

77. TT have also been informed and understandthat a claim can be found to

be obvious according to the rationale of “obviousto try” if there are a finite

number of identified, predictable solutions to a problem from which a POSA could

choose. Here, Timminsis primarily concerned with providing dosage forms

having prolonged upperGI tract residence, and does not provide sufficient

information for a POSA to calculate the mean Tax value that would be obtained

from the data in Example 5. Dr. Akhlaghi opined that a POSA would beleft to
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guess the mean Tiny Value of Timmins’s Example 5 among myriadstatistically

possible mean Tax values. It is my opinion that this is not a “finite numberof

identified, predictable solutions.” According to Dr. Akhlaghi, a POSA in

November 2000 designing a controlled release dosage form of metformin based on

Timmins would have been able to choose virtually any mean Tmax value, as they

would principally be attempting to produce a dosage form with increased residence

time in the upper GI tract. Even if such a person were to attempt to target a mean

Tmax that falls within the statistically possible range of options in Timmins, they

would have a choice of any mean Tyra, value consistent with the data presented in

Timminsthat falls between 4.67 hours and 6.33 hours. Thus, it is my opinion that

the claimsof the °866 patent are not obvious, even under an “obviousto try”

rationale.

78. The distribution of Tax values that would be required to provide a

mean Tyra: Value at the upper end of the possible values of Timmins alleged by the

Petitioner (7.e., 6.33 hours) could only be produced by a non-normal, e.g., a highly

skewed or even bimodal, distribution of Tia, values. For instance, to reach a mean

Tmax Value of 6.33 hours from the teachings provided in Example 5 of Timmins,’

> This calculation assumesthat 24 patients in Example 5 of Timmins were dosed

with the dosage form of Example 3 of Timmins.
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one patient would have to have a Tex of 4 hours, 12 patients would have to have a

Tmax Of 5 hours, and the remaining 11 patients would all have Tiax values of 8

hours.* However, such a bimodaldistribution of the Tax values, where half of the

patients are at the low end of the Ty,distribution profile (Tex of 4 or 5 hours) and

the other half of the patients are at the high end of the Ty... distribution profile (Tn:

of 8 hours) with no patients having Tax values in between (e.g., 6 or 7 hours),

would be considered to be implausible by a person of ordinary skill in

pharmacokinetics.

79, The Tmax distribution described above (where one patient has a Tax of

4 hours, 12 patients have a Tmax of 5 hours, and the remaining 11 patients all have a

Tmax Of 8 hours) is a highly unlikely bimodaldistribution and1s notat all consistent

with an essentially bell-shaped Tia distribution observed in the overwhelming

majority of pharmacokinetic studies of oral dosage forms.

80. In fact, such an odd-shaped Tax distribution alleged by the Petitioner

18 inconsistent with the teachings of Timminsitself. As described above, Timmins

teaches that “|t]he formulations of [its] invention will provide for an extended

release formulation of drug with minimal interpatient variability in

pharmacokinetic parameters.” Timminsat 14, Il. 20-23 (emphasis added). Thus,

44 *1)+(12 *5)+ (11 * 8))/ 24 =6.33.
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given this “minimal interpatient variability,” a POSA would expect that the Trex

distribution in Example 5 of Timmins would likely be an essentially bell-shaped

distribution similar to the ones described in Basson. And since half of the patients

in Example 5 of Timmins have a Tmax value of 4 or 5 hours,° in view ofthe

minimal interpatient variability taught by Timmins, a POSA would have found it

reasonable to assumethat the majority of the patients will have had Tin values at

or close to 5 hours(7.e., 4, 5, or 6 hours). Even Dr. Akhlaghi concededthat the

mean Trax Value of Timmins is around 5. Akhlaghi Deposition at 71:2-8; 80:6-10

(“Q: Right. But the arithmetic mean Tmax— A:See, if you have somebody with 8

and your median is 5, you cannot have somebody with 1 hour and then add them

up to reach, like, 4 hours. It has to be hovering around 5 at least”).

81. Timmuins’s Example 5 teaches that when its dosage form was

administered in vivo to patients, “[i|nterpatient variability in pharmacokinetic

> Timmins at Example 5 has a median Tmax value of 5 hours and a minimum Tmax of

4 hours. The median value represents the middle number of an ordered set of

numbers for an odd set ofvalues, or the average of the two middle numbersfor an

even set of values. In other words, there are an equal numberofvalues above or

equal to and below or equal to the median. Assuming 24 patients, this meansthat

at least half of the patients must have had a Tina, Value of 4 or 5 hours.
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parameters was acceptable as illustrated by the mean parameters (%CV)” given for

Cmax 13%) and AUC (21%). Timmins at Example 5; 34, ll. 24-29. These %CV

values show that metformin hydrochloride formulated in Example 3 of Timminsis

not a drug with high variability. See Ex. 2005 at 23 (FDA Guidance for Industry)

(defining drug products having more than 30% CV as drugs with high variability).

82. Thus, in view of Timmins’s teachings, a POSA will understand that

the Tax values in Timmins’s Example 5 will likely have an essentially bell-shaped

distribution, not the odd and unexpected bimodal distribution implicitly alleged by

the Petitioner.

83.  Anillustrative example of a Trax value distribution in Example 5 of

Timmins which1s consistent with the commonly observed bell-shaped distribution

that Dr. Akhlaghi admitted a POSA would expect1s as follows: six patients have a

Tmax Of 4 hours, 10 patients have a Tax of 5 hours, four patients have a Tmax: of 6

hours, three patients have a Tax of 7 hours, and one patient has Tne. of 8 hours.

Such a distribution of Tex results ina mean Tax of 5.29 hours.® Such a mean Tax

value, consistent with the bell-shaped T,,.2, distribution familiar to the POSA and

with Timmins’s own teachings about the lack ofvariability in pharmacokinetics,

falls outside the claimed mean Tyna, range of 5.5-7.5 hours.

°(6*4)+(10 *5)+(4*6)4+G6*7)4+(1 * 8))/24=5.29.
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84. Insummary, the Petition and Dr. Akhlaghi have failed to explain why

a POSA would read Timminsto have a mean Tax Value falling in the claimed

range of 5.5 to 7.5 hours, or the ranges recited in certain dependent claims, or why

a POSA reading Timmins would have had any motivation to target these ranges as

claimed. In fact, a POSA would understand that Timmins mostlikely teaches a

mean Ta Value less than the claimed range of 5.5 to 7.5 hours, e.g., 5.29 hours.

3. The Remaining Rationales Presented in the Petition and Dr.

Akhlaghi’s Declaration Would Not Provide a Dosage Form

Having a Tmax in the Claimed Range

85. The Petition and Dr. Akhlaghi argue that a POSA would have been

motivated to reduce the mean Ta value of 8 to 12 hours disclosed by Cheng to

“approach the drug profile of Glucophage, the industry standard drug.” See

Petition at 22-23 (quoting Ex. 1006). However, it was well-known in the art that

when administered in the fed state, Glucophage® provided a Tmax Value well below

5 hours. Timmins at Example 5 (showing that administration of Glucophage®

provided a median Tax value of 3.5 hours with a lowest Tmax Value of 1 hour and a

highest Tina, Value of 5 hours); Ex. 1012 at Table 1 (showing that Glucophage® has

a Tmax Of around 3 hours). Thus, even if one were to assumethat that a POSA

would have modified the dosage form in Cheng (a controlled release tablet) to

approach the Tax of Glucophage®, there is no teaching or motivation in the prior
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art to lead a POSAtoarrive at a dosage form with a mean Tye, value within the

claimed range of 5.5-7.5 hours.

86. Fifth, my review of the Petition and Dr. Akhlaghi’s declaration

suggest that their obviousness allegations rely on hindsight information only

disclosed in the challenged patentitself that would not have been available to a

POSA in November2000.

87. For example, Dr. Akhlaghi cited the occurrence of peak

gluconeogenesis at 2 am as a motivation for a POSA in November 2000 to achieve

the claimed mean Tra. See Ex. 1019, § 124. However, Dr. Akhlaghi provides no

citation or data to support this teaching, other than relying on the hindsight

information in the 866 patent itself. Akhlaghi Deposition at 120:1-122:1. I have

been informed and understand that it is impermissible to rely upon a patent’s

specification when attempting to establish a motivation to combinepriorart

references to render the claims obvious. This is because the patent’s specification

would not have been available to a person skilled 1n the art, who instead would

have to rely on the priorart.

88. Additionally, Dr. Akhlaghi in her deposition stated that the dosage

form of Timmins was more desirable than that of Cheng, and that Cheng was not

an advance over Timmins. See Akhlaghi Deposition at 122:22-123:7. Based on

these statements, it appears to me that Dr. Akhlaghi admitted that a person skilled
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in the art would not have been motivated to modify Timmins based on Cheng. As

Timmins is primarily concerned with providing a dosage form having prolonged

residence in the upper GI tract, without hindsight information disclosed in the °866

patent regarding a mean Tax range of 5.5-7.5 hours, a POSA would not have

focused on the Tax information in Timmins’s Example 5. Instead, 1t appears that

Dr. Akhlaghi relied on hindsight to combine these references.

89. Finally, Dr. Akhlaghi admitted that her search for the prior art was

based on information obtained from the ’866 patent, and thus was tainted with

hindsight information. Akhlaghi Deposition at 42:15-43:4 (“Q: And your process

for finding prior art relevant to the °*866 patent involves searching for patents in

publications that had pharmacokinetic parameters similar to those recited 1n the

claims of the 866 patent. Right? ...A: It had pharmacokinetics and some of

them only had dissolution data. It was basically using the terms that would be

applicable here, like ‘metformin,’ ‘controlled release’ 1n general, and then that may

yield somepatents”).

90. I understand that a finding of obviousness cannot be based on

hindsight information. Thus, as described above, the obviousness case alleged by

the Petitioner relies on information only disclosed in the challenged patent itself

and itis my opinion that such an obviousness allegation is improper.
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91.  Insummation, because of at least the reasons | set forth above,it is

my opinion that claim 1 would not have been obviousto a person skilled in the art

in November 2000 based on Cheng and Timmins.

B. Dependent Claims 2-25 Are Not Obvious Over Cheng and
Timmins

92. JT understand that claims 2-25 depend from independent claim 1 and

thus includeall the limitations recited in claim 1. It is my opinion that claims 2-25

are not obvious in view of Cheng and Timminsforat least the reasons explained

above with respect to claim 1.

93. In addition, itis my opinion that these dependentclaimsare not

obvious over Cheng and Timminsfor the following additional reasons.

1. Claims 2-3 and 23-24 Are Not Obvious Over Cheng and
Timmins

94. Claims 2-3 and 23-24 recite narrower mean Tmax ranges (i.e., 6.0-7.0

hours or 5.5-7.0 hours) than that recited in claim 1. °866 Patent at claims 2-3, 23-

24. Because, as explained above, Cheng and Timmins even in combination fail to

teach the broader mean Twax range of 5.5-7.5 hours recited in claim 1, they also fail

to teach these narrower mean Tax ranges. Thus, it is my opinion that claims 2-3

and 23-24 are non-obvious in view of Cheng and Timminsat least for this

additional reason.
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95. Furthermore, both the Petition and Dr. Akhlaghi’s Declarationstate,

in their invalidity claim charts for claims 2 and 3, that “[t]he Tmax value 6.33

hours taught by Timminsis within the claimed range. .. .” Petition at 50-51; Ex.

1019 at 73. However, as admitted by Dr. Akhlaghi, Timmins does not teach a

mean Tra of 6.33 hours. Akhlaghi Deposition at 79:6-8. For this additional

reason, itis my opinion that the Petition and Dr. Akhlaghi have failed to establish

that claims 2 and 3 are obvious over Cheng and Timmins.

96. Claims 2 and 23 recite mean Tax range of 6.0-7.0 hours. During her

Deposition, Dr. Akhlaghi alleged that she calculated a mean Tex value from

Timmuins’s Example 5 of 5.75 hours. Akhlaghi Deposition at 72:8-12; 75:2-6. If

of this were true, it would mean that claims 2 and 23 cannot be obvious over the

combination of Timmins and Cheng, because the combination of those references

would provide a dosage form of metformin with a mean Tax. below the range of

6.0 to 7.0 hours recited in those claims. Thus, it is my opinion that claims 2 and 23

are not obvious over Cheng and Timminsatleast for this additional reason.

2. Claims 4-5 Are Not Obvious Over Cheng and Timmins

97. Claims 4-5 recite specific dissolution profiles of the clarmed dosage

forms. °866 Patent at claims 4-5. The Petition and Dr. Akhlaghi simply state that

“Tt]he claim limitations are those neededfor an in vitro release rate to produce a

Tmax in the range claimed... .” Petition at 51-52; Ex. 1019 at 73-74. However,
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neither the Petition nor Dr. Akhlaghi provide any explanation or data to support the

notion that the dissolution profiles recited in claim 4 or 5 are needed to provide a

dosage form having the mean Tina, values recited in claim 1. I understand that the

allegation in the Petition essentially boils down to a contention that the dissolution

profiles recited in claims 4 and 5 are inherent in a controlled release dosage form

of metformin of claimed 1.

98. I understand that for a limitation to be found inherently obvious,it

must be the natural result flowing from the operation as taught, or a property that

is necessarily present from the disclosure ofthe priorart.

99. I note that Dr. Akhlaghi was unable in her deposition to say whether

the dissolution profiles recited in claims 4 and 5 are different. Akhlaghi

Deposition at 95:20-96:13; 99:9-14. It is my opinion that the differences in the

dissolution profiles recited in claims 4 and 5 include the following: (1) claims 4 and

5 expressly state that different percentage ranges of metformin are released after 2

hours, 4 hours, and 8 hours; (11) the minimum percentages of metformin released

after 12 hours, 16 hours, and 20 hours differ, and (111) the dosage form recited in

claim 5 generally has a faster dissolution compared with the dosage form recited in

claim 4: 20-40% metformin release (claim 5) vs. 10-45% metformin release (claim

4) after 4 hours; 45-90% metformin release (claim 5) vs. 30-90% metformin

release (claim 4) after 8 hours; at least 60% metformin release (claim 5) vs. at least
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50% metformin release (claim 4) after 12 hours; at least 70% metformin release

(claim 5) vs. at least 60% metformin release (claim 4) after 12 hours; and at least

80% metformin release (claim 5) vs. at least 70% metformin release (claim 4) after

20 hours.

100. Furthermore, it is entirely possible for two dosage forms with the

same Tmax to have quite different dissolution profiles. Consider the case where a

sustained release product with slow continuousrelease 1s compared with an enteric

coated product which does not begin to release until 1t enters the small intestine.

These two dosage forms could very well have the same Tina values but will not

have the same dissolution profiles under the conditions required by claims4-5.

Therefore, it 1s my opinion that the dissolution profiles recited in claims 4-5 are not

inherently present based on a dosage form having a mean Tox as recited in claim

1. Moreover, neither Petitioner nor Dr. Akhlaghi offers any evidence or reasoning

as to why a POSA would have been motivated to combine Cheng and Timminsto

achieve the limitations in claims 4-5. For at least these additional reasons,it is my

opinion that claims 4 and 5 are not obvious over the combination of Cheng and

Timmins.
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3. Claims 6-24 Are Not Inherently Obvious Over Cheng and
Timmins

101. Regarding the dependent claims, I understand that the Petition and Dr.

Akhlaghi appear to rely on mherent obviousness,stating that “[o]nce [a] POSA

modelled a dosage form with a metformin release rate meeting the Te taught by

Timmins, all of the PK parameters listed in the claims 2-25 of the 866 patent

would be inherently produced.” Petition at 46-47, 50-59; Ex. 1019, 99] 194, 74-75.

I disagree with this assertion.

102. I understand that for a limitation to be found inherently obvious, it

must be the natural result flowing from the operation as taught, or a property that

18 necessarily present from the disclosure of the prior art. This 1s not the case here

—dependentclaims 6-24 recite additional limitations that might or might not be

present in a dosage form that meets the limitations of claim 1.

103. As explained above, Tina refers to “the time period which elapsesafter

administration of the dosage form at which the plasma concentration of the drug

attains the highest plasma concentration of drug attained within the dosing interval

(.e., about 24 hours).” °866 Patent at col. 7, Il. 49-53. However, Tina of a drug’s

dosage forms does not provide any concrete information,either expressly or

inherently, about the additional limitations recited in the dependent claims,

including the dosage form’s other pharmacokinetic parameters such as in vitro
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dissolution profiles, width at 50% of the height of a mean plasma concertation/time

curve, the ratio of mean Cr Value to mean plasma level at about 24 hoursafter the

administration, the mean Cmax values, the ratio of the dosage form’s mean AUC.

24brs tO an immediate release dosage form’s mean AUCo.-24nrs, the dosage form’s

mean AUCo.24nrs, the dosage form’s mean AUCp-24hrs and mean Cre Values, the

dosage form’s mean AUCo-24nrs and mean Cra Values at the 1st day of

administration and 14th day of administration, and the mean ti2 of the claimed

dosage form (i.e., the PK parameters recited in claims 6-24). I note that Dr.

Akhlaghi agreed. 93:17-94-4 (“Q: So it is possible that different dosage forms

with similar mean Tmax values would display different PK curves? A: Different

PK curves in terms of AUC, yes. Tmax probably will go back to dissolution. Q:

And a person skilled in the art would understand that determination of a mean

Tmax value does not necessarily also determine the other PK parameters, like

AUC and Cmax. Right? A: Yes.”); 110:11-16 CQ: ... So two dosage formsthat

fall within the scope of Claim 1 might fall within the scope ofthe limitations of

Claims 6 through 24. Right? A: Might or might not. That, again, goes back to

your first again. It’s 100 percent. It’s like lots of uncertainty here.”’).

104. Forat least this additional reason, it is my opinion that claims 6-24 are

not obvious over the combination of Cheng and Timmins.
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4. Claims 6-7 and 23-24 Are Not Obvious Over Cheng and
Timmins

105. Claims 6-7 recite specific peak widths at 50% of the height of a mean

plasma concentration/time curve of the metformin of the claimed dosage forms.

°866 Patent at claims 6-7. Claims 23-24 depend from claim 6. °866 Patentat

claims 23-24. As discussed above, the Petition and Dr. Akhlaghi simply state that

“To|nce [a] POSA modelled a dosage form with a metformin release rate meeting

the Tax taught by Timmins,all of the PK parameters listed in the claims 2-25 of

the °866 patent would be inherently produced.” Petition at 46-47; Ex. 1019, 9] 194.

However, neither the Petition nor Dr. Akhlaghi provide any explanation or data in

support of the notion that the PK curves described in claims 6-7 or 23-24 would be

arrived at by a POSA in November 2000 combining Timmins and Cheng.

Moreover, neither Petitioner nor Dr. Akhlaghi offers any evidence or reasoning as

to why a POSA would have been motivated to combine Cheng and Timminsto

achieve the limitations in claims 6-7 and 23-24.

106. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Ty, value in the claimed range will inherently or

necessarily exhibit the specific widths at 50% of the height of a mean plasma

concentration/time curve of the metformin recited in claims 6-7. I note that the
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parameter “50% of the height of a mean plasma concentration/time curve of the

metformin”is an indirect measure of the duration of action of the formulation, i.e.,

it can be used to interpret whether the extended release dosage form also extends

the duration of action of the drug. A mean Tye, on the other hand, cannot provide

such information, since the controlled-release carrier could have various release

kinetics, leading to different plasma profile shapes albeit with the same Trax.

107. For at least this additional reason, it is my opinion that claims 6-7 and

23-24 are not obvious over the combination of Cheng and Timmins.

5. Claims 8-10 Are Not Obvious Over Cheng and Timmins

108. Claims 8-10 recite specific ratios of mean Cy to mean plasmalevel

at about 24 hours after the administration of the claimed dosage forms. °866 Patent

at claims 8-10. As discussed above, the Petition and Dr. Akhlaghi merely allege

that “[o|nce [a] POSA modelled a dosage form with a metformin release rate

meeting the Ta taught by Timmins, all of the PX parameters listed in the claims

2-25 of the ’866 patent would be inherently produced.” Petition at 46-47; Ex.

1019, § 194. However, neither the Petition nor Dr. Akhlaghi provide any reason or

data to support the notion that the PK curves described in claims 8-10 would be

arrived at by a POSA in November 2000 combining Timmins and Cheng.

Moreover, neither Petitioner nor Dr. Akhlaghi offers any evidence or reasoning as
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to why a POSA would have been motivated to combine Cheng and Timminsto

achieve the limitations in claims 8-10.

109. Particularly, neither the Petition nor Dr. Akhlaghi have shown any

reason or data to support that a dosage form made by the combination of Cheng

and Timmins and having a mean Ta. value in the claimed range will inherently or

necessarily exhibit the specific ratios of mean Cox Value to mean plasmalevel at

about 24 hours after the administration recited in claims 8-10. I note that the

parameter“ratio of mean Cra, Value to mean plasma level at about 24 hoursafter

the administration” is another indirect measure of the duration of action of the

formulation,i.e., it can be used to interpret whether the extended release dosage

form also extends the duration of action of the drug. A mean Tax, on the other

hand, cannot provide such information.

110. For at least this additional reason, it is my opinion that claims 8-10 are

not obvious over the combination of Cheng and Timmins.

6. Claims 11-12 Are Not Obvious Over Cheng and Timmins

111. Claims 11-12 recite specific mean C,,,; values of the claimed dosage

forms. °866 Patent at claims 11-12. As discussed above, the Petition and Dr.

Akhlaghi simply state that “[o]nce [a] POSA modelled a dosage form with a

metformin release rate meeting the Te, taught by Timmins,all of the PK

parameters listed in the claims 2-25 of the *866 patent would be inherently
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produced.” Petition at 46-47; Ex. 1019, § 194. However, neither the Petition nor

Dr. Akhlaghi provide any explanation or data in support of the notion that the PK

curves described in claims 11-12 would be arrived at by a POSA in November

2000 combining Timmins and Cheng. Moreover, neither Petitioner nor Dr.

Akhlaghi offers any evidence or reasoning as to why a POSA would have been

motivated to combine Cheng and Timminsto achieve the limitations in claims 11-

12.

112. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Tyax in the claimed range will inherently or

necessarily exhibit the specific mean Cy, Values recited in claims 11-12. A mean

Tmax Value can be the same even when the values of Cmax are different. For

instance, when the percentage of drug absorbed is reduced in conjunction with a

reduction of the dose, a reduction in the total amountof the drug absorbed 1s

observed,i.e., a decrease in bioavailability. On the other hand, similar Cy, values

do not imply that Tnx values would be the same, since different types of dosage

forms, e.g., immediate release, delayed release, extended release, could all produce

the same Cya, but would be expected to have very different Tyna: values.

113. For at least this additional reason, it is my opinion that claims 11-12

are not obvious over the combination of Cheng and Timmins.
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7. Claims 13-14 Are Not Obvious Over Cheng and Timmins

114. Claims 13-14 recite specific ratios of the claimed dosage form’s mean

AUCo-24nrs to an immediate release dosage form’s AUCo.24nrs.. >866 Patent at claims

13-14. The Petition and Dr. Akhlaghi simply state that “[o]nce [a] POSA modelled

a dosage form with a metformin release rate meeting the Tix taught by Timmins,

all of the PK parameters listed in the claims 2-25 of the ’866 patent would be

inherently produced.” Petition at 46-47; Ex. 1019, 4 194. However, neither the

Petition nor Dr. Akhlaghi provide any explanation or data in support of the notion

that the PK curves described in claims 13-14 would be arrived at by a POSA in

November 2000 combining Timmins and Cheng. Moreover, neither Petitioner nor

Dr. Akhlaghi offers any evidence or reasoning as to why a POSA would have been

motivated to combine Cheng and Timminsto achieve the limitations in claims 13-

14.

115. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Ty, value in the claimed range will inherently or

necessarily exhibit the specific ratios of the claimed dosage form’s mean AUC-24hrs

to an immediate release dosage form’s AUCo-24nrs recited in claims 13-14. This

parameter (ratio of the claimed dosage form’s mean AUCo.24nrs to an immediate

release dosage form’s AUCo-24nrs) describes the bioavailability of the claimed
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dosage form relative to the bioavailability of the immediate release dosage form.

Parameters contributing to bioavailability include, among others, dose, rate of

release, site of release, and permeability at the site of release, whereas Tinax

exclusively reflects the balance between rate of absorption and rate of elimination.

Therefore, there is only a peripheral connection between Tia: and relative

bioavailability, so knowing the mean Te value of a particular formulation

therefore could not automatically lead a POSA to beable to make a prediction of

relative bioavailability as recited in claims 13-14.

116. Forat least this additional reason, it is my opinion that claims 13-14

are not obvious over the combination of Cheng and Timmins.

8. Claims 15-17 Are Not Obvious Over Cheng and Timmins

117. Claims 15-17 recite specific mean AUCo-24nrs values of the claimed

dosage form. °866 Patent at claims 15-17. As discussed above, the Petition and

Dr. Akhlaghi simply state that “[o]nce [a] POSA modelled a dosage form with a

metformin release rate meeting the Te, taught by Timmins,all of the PK

parameterslisted in the claims 2-25 of the ’866 patent would be inherently

produced.” Petition at 46-47; Ex. 1019, 4] 194. However, neither the Petition nor

Dr. Akhlaghi provide any explanation or data in support of this notion that the PK

curves described in claims 15-17 would be arrived at by a POSA in November

2000 combining Timmins and Cheng. Moreover, neither Petitioner nor Dr.
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Akhlaghi offers any evidence or reasoning as to why a POSA would have been

motivated to combine Cheng and Timminsto achieve the limitations in claims 15-

17.

118. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Tn2x value in the claimed range will inherently or

necessarily exhibit the specific mean AUCo.24nrs Values recited in claims 15-17.

See, e.g., Akhlaghi Deposition at 114:6-13; 116:2-15. This parameter (mean

AUCo-24nrs) describes the bioavailability of the claimed dosage form. As already

explained above, parameters contributing to bioavailability include, among others,

dose, rate of release, site of release, and permeability at the site of release, whereas

a mean Tmax exclusively reflects the balance between rate of absorption and rate of

elimination. Therefore, there is only a peripheral connection between mean Tax

and bioavailability, so knowing the mean Ty of a particular formulation could not

invariably allow a POSA in November 2000 to a prediction of bioavailability.

119. I also note that Dr. Akhlaghi admitted that she has offered no opinion

of why claims 15-17 would have been obvious to a POSA in November 2000 apart

from inherency. Akhlaghi Deposition at 114:6-13; 116:2-15.

120. Forat least this additional reason, it is my opinion that claims 15-17

are not obvious over the combination of Cheng and Timmins.
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9. Claims 18-20 Are Not Obvious Over Cheng and Timmins

121. Claims 18-20 recite specific mean AUCo-24nrs and mean Cmax Values of

the claimed dosage form. °866 Patent at claims 18-20. As discussed above, the

Petition and Dr. Akhlaghi simply state that “[o]nce [a] POSA modelled a dosage

form with a metformin release rate meeting the T,,2, taught by Timmins,all of the

PK parameterslisted in the claims 2-25 of the °866 patent would be inherently

produced.” Petition at 46-47; Ex. 1019, 4] 194. However, neither the Petition nor

Dr. Akhlaghi provide any explanation or data in support of the notion that the PK

curves described by claims 18-20 would be arrived at by a POSA in November

2000 combining Timmins and Cheng. Moreover, neither Petitioner nor Dr.

Akhlaghi offers any evidence or reasoning as to why a POSA would have been

motivated to combine Cheng and Timminsto achieve the limitations in claims 18-

20.

122. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Tia, value in the claimed range will inherently or

necessarily exhibit the specific mean AUC-24hrsing and mean Cymax Values recited in

claims 18-20. Claims 18-20 recite a combination of the mean AUC.24hrsint and

mean Cia, Values, Which are discussed above in connection with claims 11-12 and

15-17. As I discussed above, knowing the mean Tax value of a particular
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formulation could not automatically enable a POSA in November 2000 to a

prediction of either the AUC or mean Cyox Values.

123. I also note that Dr. Akhlaghi admitted that she has offered no opinion

of why claims 18-19 would have been obvious to a POSA in November 2000 apart

from inherency. Akhlaghi Deposition at 116:2-15.

124. Forat least this additional reason, it is my opinion that claims 18-20

are not obvious over the combination of Cheng and Timmins.

10. Claim 21 Is Not Obvious Over Cheng and Timmins

125. Claim 21 recites specific mean AUCo-24nrs and mean Cra, Values at the

1“ day of administration and 14" day of administration of the claimed dosage form.

As discussed above, the Petition and Dr. Akhlaghi simply state that “[o]nce [a]

POSA modelled a dosage form with a metformin release rate meeting the Tex

taught by Timmins,all of the PK parameterslisted in the claims 2-25 of the ’866

patent would be inherently produced.” Petition at 46-47; Ex. 1019, 4 194.

However, neither the Petition nor Dr. Akhlaghi provide any explanation or data in

support of the notion that the PK curve described in claim 21 would be arrived at

by a POSA in November 2000 combining Timmins and Cheng. Moreover, neither

Petitioner nor Dr. Akhlaghi offers any evidence or reasoning as to why a POSA

would have been motivated to combine Cheng and Timminsto achieve the

limitations in claim ?1.
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126. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Tax value in the claimed range will inherently or

necessarily exhibit the specific mean AUCo-24ms and mean Cmax Values at the 1* day

of administration and 14" day of administration recited in claim 21. Claim 21

recites a combination of the mean AUCo-24nrs and mean Cra, Values, Which are

discussed above in connection with claims 18-20, at certain date of the

administration. As noted above, knowing the mean Ty. of a particular formulation

could not automatically enable a POSA in November 2000 to a prediction of either

the AUCo-24nrs or mean Cyax Values, let alone their values at certain daysafter a

series of once-a-day administrations.

127. For at least this additional reason, it is my opimion that claim 21 1s not

obvious over the combination of Cheng and Timmins.

11. Claim 22 Is Not Obvious Over Cheng and Timmins

128. Claim 22 recites specific mean ti2 of the claimed dosage form. As

discussed above, the Petition and Dr. Akhlaghi simply state that “[o]nce [a] POSA

modelled a dosage form with a metformin release rate meeting the Te taught by

Timmins, all of the PK parameters listed in the claims 2-25 of the 866 patent

would be inherently produced.” Petition at 46-47; Ex. 1019, 9 194. However,

neither the Petition nor Dr. Akhlaghi provide any explanation or data in support of
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the notion that the half-life described in claim 22 would be arrived at by a POSA in

November 2000 combining Timmins and Cheng. Moreover, neither Petitioner nor

Dr. Akhlaghi offers any evidence or reasoning as to why a POSA would have been

motivated to combine Cheng and Timminsto achieve the limitations in claim 22.

129. Particularly, the Petition and Dr. Akhlaghi have not shown any reason

or data to support that a dosage form made by the combination of Cheng and

Timmins and having a mean Ty, value in the claimed range will inherently or

necessarily exhibit the specific mean ti2 recited in claim 22. Since Tyna, value

reflects both absorption and elimination, a knowledge of the Trax value cannot be

used to pinpoint the meanti/2(a measure of elimination) in the absence of further

information,i.e., the absorption rate constant. Thus, it is my opinion that the mean

ti2 as claimed 1s not an inherent property of a drug’s dosage form having a certain

mean Tox range.

130. Forat least this additional reason, it is my opinion that claim 22 is not

obvious over the combination of Cheng and Timmins.

XI. OBJECTIVE INDICIA SUPPORT THE NON-OBVIOUSNESS OF

THE CHALLENGED CLAIMS

131. I understand that objective indicia (sometimesreferred to as

“secondary considerations”) may support non-obviousnessof the claimed

invention. As explained in more detail below,it is my opinion that the non-

- 6] -



IPR2017-01648

Declaration of Jennifer Dressman, Ph.D.

obviousnessof claims 1-25 of the *866 patent is reinforced by evidence of

addressing a long-felt but unsolved need, copying by others of the claimed

invention, and unexpected results. These objective indicia are demonstrated by

Fortamet®, Patent Owner’s commercial embodimentof the dosage forms claimed

in the *866 patent.

132. First, as taught by the °866 patent, prior to the instant invention, there

was a long-felt, unmet need for controlled release metformin dosage formsthat

allowed for safe and effective once-a-day dosing for the treatment of type 2

diabetes, improving patient compliance and reducing potentially dangerous side-

effects observed with multiple daily doses (e.g., anorexia, nausea, and vomiting).

See °866 patent col. 1, Il. 14-18, 51-55; col. 2, Il. 6-16. Previous work on

controlled or sustained release formulations suffered from the fact that the

absorption of metformin was decreased and slightly delayed by food intake. fd.

col. 2, ll. 17-33. There was a need for dosage forms that provided sustained,

continuous, and non-pulsating metformin release where the dosage form could be

administered once-a-day while providing therapeutic levels of the drug throughout

the day with peak plasmalevels being obtained at a desirable time.

133. The invention claimed in the ’866 patent met this need by providing

controlled release once-a-day dosage forms of metformin that provide effective

control of blood glucose levels. Importantly, because the claimed dosage forms
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provide a mean time to maximum plasma concentration (Tax) of metformin from

5.5 to 7.5 hours after administration following dinner, these dosage forms provide

for the highest blood plasma levels of drug at the time when the patient needsit

most (.e., around 2 a.m.), when the body 1s producing the most glucose. Seeid.

col. 8, 1. 66 — col. 9, 1.12. The claimed dosage forms are thus superior to the

dosage formsof the prior art and solved the long-standing problemsassociated

with known metformin tablets prior to the instant invention.

134. Second, I understand that the invention claimed in the ’866 patent has

been the subject of extensive copying by others. Since the FDA’s approvalof

Fortamet® in 2004, at least five generic manufacturers have filed Abbreviated

New Drug Applications ““ANDAs’”’) seeking approval for bioequivalent copies of

the claimed dosage forms. I also understand that a significant portion of the

ANDAsdescribe products that use virtually identical metformin concentrations,

semipermeable membrane compositions and patient instructions as the Fortamet®

extended release tablet. Patent Owner Preliminary Response at 32; Exs. 1008-

1009. Such copying 1s strong evidence of the non-obviousnessof the claimed

invention.

135. I note that Dr. Akhlaghi failed to properly consider copying by others.

While Dr. Akhlaghi was aware that a numberof generic pharmaceutical companies

(including Aurobindo) have applied to market generic forms of Fortamet®, she
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stated that she did not consider the applications to be “copying.” Akhlaghi

Deposition at 56:15-57:19. I disagree. As described above, a significant portion of

the ANDAscontain products that use virtually identical metformin concentrations,

semipermeable membrane compositions and patient instructions as the Fortamet®

extended release tablet. Such development of the generic version of Fortamet® is

clearly “copying”the claimed invention. The fact that Dr. Akhlaghi did not

properly consider this objective indictum of non-obviousness indicates to me that

her analysis was flawed.

136. Third, the invention of the °866 patent provided unexpected results.

There is nothing in Cheng or Timminsthat would suggest to a POSA the

unexpected improvementin bioavailability of the metformin drug provided by the

claimed dosage forms. °866 Patentat col. 5, ll. 1-7; col. 16, 1. 28 — col. 19, 1. 29.

Nor does Cheng or Timmins suggest developing a dosage form in which

metformin is formulated to achieve a mean Tima, of 5.5 to 7.5 hours, as claimed in

the °866 patent. These unexpected results confirm that the invention claimed 1n the

°866 patent was a non-obvious advance overthe prior art. Patent Owner

Preliminary Response at 32-33; °866 Patent at col. 5, Il. 1-7; col. 16, 1. 28 — col. 19,

1. 29.

137. Itis also my opinionthat there is a nexus between these objective

indicia and the invention clarmed in claims 1-25. Fortamet®, Patent Owner’s
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commercial embodiment of the dosage forms clatmed 1n the °866 patent, has a Tmax

of 6.1 hours when administered with food, which is within the Tox ranges of 5.5-

7.5 hours, 6.0-7.0 hours, and 5.5-7.0 hours recited in the claims of the °866 patent.

Ex. 2002 at 6. Furthermore, I understand that the PK parameters listed in a number

of claims 6-24 are also obtained by administration of Fortamet® as claimed. See,

e.g., Ex. 2002. Additionally, the Fortamet® composition correspondsto the

specific composition recited in claim 25, which describes the key components of

an osmotic pump formulation. Ex. 2002 at 4. Because Fortamet® embodies these

claims and is the embodiment to which these objective indicia relate, there 1s a

clear connection between these objective indicia and the claimed invention in

claims 1-25.

138. Accordingly, itis my opinion that these numerous objective indicia of

non-obviousness further support the patentability of the challenged claims 1-235.

XII. COMPENSATION

139. I am being compensatedat a rate of $500/hour for the time I spend on

this matter. My compensation is not dependent upon and in no wayaffects the

substance of my statements in this Declaration.

140. I have no financial interest in Patent Owner. I similarly have no

financial interest in the °866 patent.
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XI. AVAILABILITY FOR CROSS EXAMINATION

141. In signing this declaration, I recognize that the declaration will be

filed as evidence in a contested case before the Patent Trial and Appeal Board of

the United States Patent and Trademark Office. I also recognize that I may be

subject to cross examination in the case and that cross examination will take place

within the United States. If cross examination is required of me, I will appear for

cross examination within the United States during the time allotted for cross

examination.
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XIV. JURAT

142. I declare that all statements made herein of my own knowledgeare

true andthat all statements made on information and belief are believed to be true;

and further that these statements were made with the knowledgethat willful false

statements and the like so made are punishable by fine or imprisonment, or both,

under Section 1001 of Title 18 of the United States Code.

 Dated: fViae, 8/af QOIK
7  
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Bristol-Myers Squibb NJ, 19.09.2002
Oral delivery of poorly soluble drugs - how low can you go?

“Royal Pharmaceutical Society of Great Britain
British Pharmaceutical Conference, 23.09.2002
Biopharmaceutics: predicting properties, preventing problems: predictive dissolution
systems

“AAPS, Annual Meeting and Exposition, Toronto, 13.11.02
Solubilizing options for toxicology studies: getting the drug in solution and keepingit
there

*“*APV Dissolution Workshopfur Fortgeschrittene, Nurnberg, 11/11.12.2002
Biorelevant dissolution testing

2003

“Federation Internationale Pharmaceutique (FIP} Workshop “Dissolution Technology
and Biopharmacy”
Selection of a dissolution test medium, March 2003 (Bangkok)
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2004

2005

“Federation Internationale Pharmaceutique (FIP} Workshop “Dissolution Technology
and Biopharmacy”
Selection of a dissolution test medium and IVIVC, March 2003 (Ho Chi Minh City)

““APV Seminar:"Pellets — Grundlagen und aktuelle Entwicklungen”
“Biopharmazeutische Aspekte”: June 2003 (Bielefeld)
“CRS Symposium
Man, Animal and Glass: Are there correlations for oral drug absorption?
Controlled Release Society, July 2003 (Glasgow)

““FIP Symposium
Issues and Challengesin dissolution/in vitro release of drug products
Federation Internationale Pharmaceutique, September 2003 (Sydney)

“Dissolution workshop
“Designing Dissolution Tesis.!. General Aspects
October 2003 (Brussels)
Industrial seminar

Developmentof in vitro methods that predict in vivo behavior for CR formulations with
insoluble drugs
Alza Corp., October 2003 (Palo Alto)

Industrial Seminar

Characterization and developmentof poorly soluble drugs
TransForm Pharmaceuticals, October 2003 (Boston)

“Meeting of “Quality and Safety: Pharmaceuticals” Division
Dissolution/in vitro Release from Oral IR Drug Products*VWVHO, October 2003
(Geneva)

Industrial Seminar

Developmentof in vitro methods that predict in vivo behaviour of IR and CR
formulations

Pfizer, November 2003 (Sandwich)

“in vitro in vivo correlations for oral drug products
Workshop onScientific and Regulatory Aspects of Bioequivalence: A to Z
FIP/AAPSi/Indian Pharmaceutical Association, February 2004 (Goa, India)

“Dissolution enhancement of poorly soluble substances by hot melt extrusion
CRS Workshop, February 2004 (Mumbai, India)

““Developmentof in vitro methods that predict in vivo behaviour of CR formulations
CRS Workshop, February 2004 (Mumbai, India)

“Solubility: How low can you go?
European Drug Absorption Network, March 2004 (Leuven, Belgium)

Dissolution test to predict oral drug product behaviour
Merck Medicinal Chemists’ Seminar, March 2004 (Bad Durkheim)

““Developmentof in vitro methods that predict in vivo behaviour of CR formulations
CRS Annual Meeting, July 2004 (Honolulu, USA)
“Switchability of Drug Products: Screntisis vs. Lawmakers?

Applications of biorelevant dissolution testing
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Strategies in Oral Drug Delivery 2005**
Garmisch-Patenkirchen (organized by the Drug Delivery Foundation in USA)

Prediction of the intestinal solubility of poorly soluble drugs
6" International Symposium on advances in Technology and business potential of new
drug delivery systems*™*
CRS, Mumbai, India

Applications of biorelevant dissolution testing fo poorly soluble compounds and their
formulations

Soligs, Ludwigshafen

1) Designing dissolution tests
2) Role of G/ physiology in oral drug absorption
Dr. Reddy’s, Hyderabad, India

Formufierungssyteme fur Colonfreigabe
Effizienzsteigerung beim Filmcoating**
Wurzburg (organized by the APV)

In vitro assessment of drug release from multi-particulafe systems in relation to their in
vive behaviour
Modified Release Forum*

Heidelberg (organized by Colorcon)

Applications of biorelevant dissolution testing
Mahidol University, Bangkok, Thailand

Can we predict oral drug absorption in hurnans?
F. Hoffmann-LaRoche, Basel
F. Hoffmann-LaRoche, Nutley

Dissolution tests — how they relate to in vivo drug performance
Center for Drug Evaluation Research, Food and Drug Administration, USA

In vivo fate of colloids after oral administration

Colloidal drug carriers and the product applications**
Berlin (organized by the APV)

1) Freigabepriufung fur Qualtatskontrolie nach dem Arzneibuch
2) Methodenentwicklung fur neue Arzneistoffe
Dissolution fur Praktiker**

Numberg (organized by the APV)

2006

Can we predict oral drug absorption in humans?
Vertex, Boston, USA

Can we predict oral drug absorption in humans?
Unilever, Vlaardingen, The Netherlands

** Using dissolution tests to predict performance of oral solid dosage forms
Nagai Foundation, Tokyo, Japan

** Can we predict oral drug absorption in humans?
Nagai Foundation, Tokyo, Japan
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Using dissolution tests to predict performance of poorly soluble drugs
Sankyo, Tokyo, Japan

Can we predict oral drug absorption in humans?
Astellas, Tokyo, Japan

** in vitro dissolution systems: biorelevant dissolution tests and a priori prediction of
plasma profiles
EUFEPS Conference on “When poorsolubility becomes an issue: from early stage to
proof of principle”, Verona, Italy

ak
Factors affecting oral drug absorption in humans
CRS Annual Meeting Workshop on Role ofintestinal and hepatic transporters on oral
bioavailability, Vienna, Austria

* =
Can we predict oral drug absorption?
University of North Carolina at Chapel Hill, USA

Biorelevant dissolution tests: state of the art

GlaxoSmithKline, Research triangle Park, USA

Use of biorelevant media in dissolution testing
Eli Lilly & Co., Indianapolis, USA

Zweckorientierte Methodeneniwicklung fur neue Arzneistoffe
Dissolution mit dem Ziel Biowaiver

Dissolution fur Fortgeschrittene**
Dresden (organized by the APV)

2007

“Methodenentwicklung far neue Arzneistoffen
University of Mainz, Mainz, Germany

Vorhersage des in vivo Verhaltens von MR-Produkte mittels biorelevanten
Dissolutiontests

Gruinenthal, Aachen, Germany

“Soluble Cellulose as Dietary Fiber in Human Nutrition and Health
ACS, Chigaco, USA

Why do dissolution Testing?
“BCS based Biowa/vers

WHO Prequalification Workshop, Kiev, Ukraine

Design of dissolution testing in predicting drug absorption and optimizing formulation
F.Hoffmann-LaRoche, Nutley, NJ. USA and Basel, Switzerland

The Drug Absorption Process
Merck Inc, West Point Pennsylvania, USA

Dissolution Methods for Melt Extrusion Products

Leitstritz and R6hm Symposium, Nurnberg, Germany
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“Solubility: how to predict it, how to measure it
PhysChem Forum 4, Brussels, Belgium

“Methodenentwicklung fur neue Arzneistoffe

2008

2009

Tipps und Tricks
Dissolution fur Praktiker**

Dresden (organized by the APV)

Dissolution festing of oral dosage forms
Dr. Reddy’s, Hyderabad India

Design of dissolution testing with a view to establishing [VIVC
Dr. Reddy’s, Hyderabad India

*Updaied biorelevant media for dissolution testing of oral dosage forms
EDAN, Leuven Belgium

“increasing Bioavailability: Blooharmaceutical aspecis
APV 6!" World Meeting Barcelona (Plenary Lecture)

**Bioequivalence of oro-dispersible tablets: are standard tests appropriate for in vitro
characterization?

EUFEPS conference “New Regulations in Bioequivalence”
Bad Homburg, Germany

Biowaiver possibilities - A comparison of regulations in the US, Japan, EU and atthe
WHO

The role of biopharmaceutics in drug development
Invited lectures at the US-FDA, Washington DC

*In vitro-in Vivo relationships for melt extrusion dosage forms
Opening of the BASF Research Center, Ludwigshafen

“Overview of current FIP solid dosage forms White Paper
FIP and RPSGB symposium: Special Dosage forms — what’s new with release?
London

“Overview of biorelevant media and USP IV dissolution testing for drug development
AAPS Symposium: Application of biorelevant USP dissolution methodsin
pharmaceutical development.
AAPS Annual Meeting, Atlanta USA

*Development of on vitro in vivo correlations for novel dosage forms
National and Kapodistrian University of Athens
March, 2009

“Acceptable Predictivity and Biopharmaceutics tools
FDA/AAPS/U-Wisconsin Workshop “Applied Biopharmaceutics and QbD for
dissolution/release specification setting
Rockville, MD (USA)
June 2009

*Controlled release dosage forms: when and how?
Janssen NV, Beerse Belgium,
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June 2009

*In vitro-in silico-in vivo tools to predict oral drug absorption
Novartis, Basel, Switzerland
September 2009

“Physicochemical parameters to predict oral drug absorption
Plenary Lecture
“First World Conference on physicochemical methodsin drug discovery and
development”
Rovinj, Croatia, September 2009

“Overview of strategies for formulation of poorly water soluble drugs
APV seminar “Modern concepts in pharmaceutical profiling and preformulation”
Berlin, October 2009

Predicting oral drug absorption: combining biorelevant media with pharmacokinetic
simulation models

Merck & Co. West Point, PA (USA)
October 2009

**1\ Why Dissolution is performed
2) BCS classification, screening of API properties
3) Bioequivalence of generic products: biowaivers
APV “Workshop on dissolution”
Wiesbaden, December 2009

2010

“Application of bicrelevant dissolution testing to predicting plasma profiles
Mahidol University, Thailand, March 2010

*Poorly soluble compoundsin oral formulations - proven and new solutions for
pharmaceutical development
R.P. Scherer Symposium
Frankfurt am Main, June 2010

The Challenge of Poorly Soluble Drugs: Formulation options
Drug Transport and Delivery Symposium
Swedish Academy of Pharmaceutical Sciences
Gothenburg June2010

Freigabeprufung oraler Darreichungsformen 2010
BfARM, Bonn July, 2010

**Product approval using the Biowaiver in the EMA Guideline
APY workshop on the European Medicines Agency Guideline on Bicequivalence of
Immediate release dosage forms, Titisee, June 2010

“Why is dissolution testing still needed?: Biorelevant dissolution testing”
FIP Annual Meeting Lisbon August 2010

**Approving generics without human bioequivalence studies — how far are we?- /n
which cases can human studies be waived? The ground rules
FIP Annual Meeting Lisbon August 2010

Poorly soluble compoundsin oral formulations - proven and new solutions for
pharmaceutical development
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Gruinenthal GmbH Aachen, September 2010

Bicrelevant dissolution testing:an Update
Gruinenthal GmbH Aachen, September 2010

Biorelevant in vitro methods for prediction of the in vivo performance of poorly soluble
and weakly basic drugs
Novartis AG Basel, September 2010

“Standards for Essential Drugs: Biowaivers based on the BCS
PSWC 2010 New Orleans November 2010

“Advances in Dissolution Methodology and Application of IVIVC to biowaivers
PSWC 2010 New Orleans November 2010

“Predicting food effects from dissolution tests
PK-PD Expertentreffen 2011 (Heppenheim, April 2011}
Arbeitsgemeinschaft fur Angewandte Humanpharmakologie e. V.

**Predicting bioequivalence from in vitro dissolution tests
International Symposium on BA/BEoforal drug products
FIP and Japanese Pharmaceutical Society (Kobe, Japan, June 2011)

Predicting bicequivalencefrom in vitro dissolution tests combined with PBPK medelling
Bayer Pharma AG (Wuppertal, September 2011)

**1) Freisetzungsprifungen fur Qualitatskontrolle. |. Schnellfreisetzende Produkte
2) Freisetzungsprufungenfur Qualitatskontrolle ||. Produkte mit modifizierter

Freisetzung
APV Basics - Dissolution (Darmstadt, November 201 1)

Poorly soluble drugs: Developability, formulation selection and prediction of in vivo
performance

One Day pRED Formulation Research Mini-Symposium
F. Hoffmann LaRoche (Basel, November 2011)

2012

“Verwendung fn vitro-in silico-in vive Modellen zur Vorhersage der peroralen Resorption
DPhG, Univeristy of Braunschweig (Braunschweig, January 2012)

Predicting Plasma Profiles from in vitro dissolution tests coupled with PBPK Models
Stada (Bad Vilbel, February 2012)

“Integrating dissolution data in PBPK models: Case example Dantrolene sodium
European Drug Absorption Network (Leuven, March 2012)

™ The Why and How of Bioequivalence Testing
AAPS/FIP International Symposium on bioequivalencetesting
(Bangkok, Thailand August 2012)

**Product approval using the Biowaiver in the WHO Guideline
AAPSI/FIP International Symposium on bioequivalencetesting
(Bangkok, Thailand August 2012)

“IVIVC — alternative methods using PBPK modeling androle of IVIVC in Quality by
Design

AAPSI/FIP International Symposium on bioequivalence testing
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(Bangkok, Thailand August 2012}

“Review of GI physiology and use of biorelevant media
PQRI Workshop on Application of IVIVC in Formulation Development

(Bethesda, USA September 2012)

*Vhat does the future hold for biowaiver-based drug approval?
Symposium on Biowaiver Monographs, FIP Centennial Meeting
(Amsterdam, October 2012)

“™tinking the fab to the patient: Predicting Plasma Profiles from biorelevant dissolution tests
coupled with PBPK Models
Workshop on Oral Bioperformance and 21st Century Testing
AAPS Annual Meeting (Chicago, October 2012)

“The BCS Concept and Its Application in Pharmaceutical Development
Drug development and registration: «Pharma-2020»strategy realization
|.M. Sechenov First Moscow State Medical University (Moscow, October 2012)

“1! inking the lab to the patient: Predicting food effects from biorelevant dissolution tests
coupled with PBPK Models

APV Workshop on Use of DissolutionTesting to Predict in vivo Performance of Oral
Dosage forms (Berlin, November 2012)

“Preclinical in vitro testing: bridging the testing of formulations in preclinical development to
the clinic using biorelevant media
APV Seminar Successful early stage development of pharmacueticals (Darmstadt March,
2013)

** Gastrointestinal physiology and bicrelevantin vitro performancetesting oforally
administered drug products: what and why?
AAPS WorkshopBiorelevant in vitro performancetesting of orally administered dosage
forms

(Washington DC March, 2013)

*Dissolution media simulating the proximal canine gastrointestinal tract in the fasted state
and its application to in vitro studies and in silico modeling
FDA Veterinary Medicine Section (Bethesda Maryland, March 2013)

*IVISIV for lipid based formulations of fenofibrate
European Drug Absorption Network (Leuven, March 2013)

“Unlocking the value of drug candidates using physicochemical data to predict plasma
profiles
SCINOVA conference (Stevenage April 2013}

“In vitro - in Silico - in vivo relationships: a way forward to optimizing oral drug performance?
Ludwig Maximilian University (Munchen June 2013)

*Proposed revisions to the WHO Guidance on Approval of multisource drug products
48th Meeting of the WHO Expert Committee on Specifications for Pharmaceutical
Preparations (Geneva, October 2013}

“Scenario 3: APIs requiring a targeted window of release or consideration of
chronotherapeutics
AAPS Workshop on developing a Biopharmaceutics Risk Assessment Roadmap
AAPS Annual Meeting (San Antonio, November 2013}
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“Conditions under which drugs are exposed in the gastrointestinal tract
European Medicines Agency Invited Training on predicting in vivo performanceoforal

drugs
products (London, December 2013)

Surface Activity Profiling: prediction of biological membrane penetration?
Boehringer Ingelheim, (Biberach an derRiss, January 2014}

“Medicines eligible for biowalvers, examples cfjustification of biowaivers. What does the
future hold for biowaiver-based medicine approval?
“Physiology of Gl Tract and biorelevant dissolution media
Pharmaceutical Science, Medicine Registration and Control: “A scientific approach”
Southern African Regional and International Symposium (March 2014)

“Mesopcroussilica as a carrier for drugs: the Merck Experience
Merck Millipore, (Darmstadt, March 2014)

““The Role of Biopharmaceutics Tools in Quality by Design
FIP Pharmaceutical Sciences World Congress, (Melbourne, April 2014}

**Combining Biorelevant Dissolution Testing with PBPK Modeling to Forecast Oral Drug
Absorption
Third Galenus Workshop: Predictive Dissolution Testing - News and Views
(Greifswald, July 2014)

“Improving formulations to improve patient access to medicines
Annual Meeting of the FIP, (Bangkok, September 201 4}

*Simulating food effects by dissolution methodology
OrBiTo Workshop on Predictive Biopharmaceutic Methods in Drug Discovery and Oral
Product Development (Mainz, September 2014)

**Connecting oral formulation performance to therapeutic effect: ibuprofen as an example
DPhG Annual Meeting, (Frankfurt, September 2014)

“Challenges and benefits of using PBPK to evaluate an IVIVC for drugs with non-ideal
solubility and/or permeability
PKUK, (Bath, November 2014)

“International workshop on implementation of biowaivers based on the
biopharmaceutics classification system (BCS), Sponsored by FIP and AAPS,
(Buenos Aires March 2015)

1. Coupling dissolution with PBPK modelling for predicting in vivo behaviour
2. The Biowaiver monographs
3. Solubility data and requirements for biowaiving
4. Comparison of EMA WHO and FDA Biowaiver guidances

*Merck Millipore Workshop (Darmstadt, March 2015)
Mesoporous silica as a carrier for poorly soluble drugs

** Navigating the Biopharmaceutics Risk Assessment Road Map (BioRAM): Therapy-Driven
QTPP Strategies for Clinically Relevant-Specification Setting
Sponsored by FDA and AAPS (Washington DC, April 2015)

Impact of BioRAM for enhancing patient benefit according to therapy-driven drug
delivery scenarios, and learn and confirm studies for feasibility assessments
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*““ Gordon Conference on Preclinical Form & Formulation for Drug Discovery
Plenary Speaker (Waterville NH, June 2015)

Linking the Lab to the Patient: Strategies for Combining fn Vitro and fn Silico Tools to
Predict Performanceof Orally Administered Drugs

“ ACHEMA German-Japanese Symposium (Frankfurt am Main, June 2015)
Coupling biorelevant dissolution with physiologically based pharmacokinetic
modelling to predict in vivo drug performanceafter oral administration

*“*FIP Annual Meeting (Bangkok, November 2015)
A Tale of Two Weak Bases: Influence of precipitation characteristics on in vivo
behaviour

*
conference/meeting with invited participation

** open conferences, meetings sponsored by scientific organizations
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SHORT COURSES AND WORKSHOPS (ORGANIZER AND/OR SPEAKER)

University of Michigan, 1987 (co-organizer, speaker)
Short course: Strategies for drug delivery

Center for Professional Advancement (main speaker)
Short course: Chemical degradation in pharmaceuticals

Merck, 1993 (organized and main speaker)
Short course: Role of gastrointestinal physiology in oral drug absorption

University of Michigan, 1993 (co-organizer, speaker)
Short course: Gastrointestinal drug absorption

University of Uppsala, Sweden, 1994 (speaker)
Short course: Biopharmaceutics and pharmacokinetics strategies for oral drug delivery

Athens, 1996 (co-organizer)
Satellite to Sixth European Congress on Biopharmaceutics and Pharmacokinetics
Workshop: Methods for assessing oral drug absorption

Ascona, 1996 (speaker)
sponsored by ETH, Zurich
Short course: Biopharmaceutics and pharmacokinetics strategies for oral drug delivery

Eschborn, 1996 (co-organizer, speaker)
sponsored by ZL
Workshop: Dissolution Workshop

Boston, 1997 (speaker)
sponsored by AAPS
Symposium: Models for oral drug absorption

APV/AAPS/CRS/EUFEPS/FDA, Frankfurt am Main, 1998 (organizer, speaker)
Symposium: Biopharmaceutics classification system andin vitro/in vivo correlations

GlaxoWellcome, Verona 1998 (organizer, main speaker)
Short course: Oral Drug Absorption

*Factors affecting drug absorption
*Introduction to the BCS

*Design of physiologically based dissolution tests

Bad Soden, 1999 (April and November) (co-organizer, speaker)
Dissolution Vvorkshop sponsored by APV ‘Dissolution fur Praktiker
Praxisrelevanten Methodenentwicklung unter MaB&gabe physiclogischer Bedingungen

APV/AAPS/CRS/EUFEPS/FDA, Frankfurt am Main, 1999 (organizer)
Workshop: Challenges in the design and evaluation of bioequivalence studies

Dissolution '99 workshop (co-organizer)
Short course sponsored by FIP, Melbourne, Australia

University of Frankfurt, Frankfurt 2000 (co-organizer, speaker)
APV University Short Course
Gastrointestinal physiclogy and drug absorption

APV/AAPS, Berlin, 2000 (co-organizer)
Workshop: Bioequivalence of special dosage forms
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Universitat Saarland, Saarbrucken 2000 (speaker)
Short course ,Cell culture and other alternative methods for drug delivery research
Physiological dissolution tests

West Point, PA and Rahway, NJ 2001 (main speaker)
Short course sponsored by Merck & Co.
Oral Drug Absorption

FIP, India 2001 (co-organizer, speaker}
“Hands-On”Dissolution Workshop

APV Dissolution Workshop fur Fortgeschrittene
Nurnberg, 10/11.12.2002 (co-organizer, speaker)

AAPS, Washington DC 2002 (co-organizer, speaker)
Workshop: Dissolution from Special Dosage Forms(with FIP}

FIP, Thailand and Vietnam 2003 (co-organizer, speaker)
“Hands-On”Dissolution and Bioequivalence Workshop

EDAN, Frankfurt am Main 2003 (co-organizer)
Conference: European Drug Absorption Network (with Lilly Belgium and U-Leuven}

EDAN, Leuven 2004 (co-organizer, speaker)
Conference: European Drug Absorption Network (with Lilly Belgium and U-Leuven}

CRS, Honolulu, USA 2004 (co-organizer)
Workshop on Dissolution of Oral Dosage Forms

APV¥“Dissolution Workshop fur Praktiker’ (Co-organizer and speaker}
Nurnberg, December 2004

Drug Delivery Foundation, Garmisch-Patenkirchen 2005 (speaker)
Workshop: Strategies in oral drug delivery

EDAN, Leuven 2005 (co-organizer)
Conference: European Drug Absorption Network (with Lilly Belgium and U-Leuven}

CRS, Miami USA 2005 (Organizer and Speaker}
“Colon Targeting for Systemic and Local Delivery”

APV¥“Dissolution Workshop fur Praktiker’ (Co-organizer and speaker}
Nurnberg, December 2005

EUFEPS Verona, Italy 2006 (speaker)
Conference on “Vvhen poor solubility becomes an issue: from early stage
to proof of principle”,

CRS Vienna, Austria 2006 (speaker)
Workshop on “Role of intestinal and hepatic transporters on oral bioavailability”

University of Tubingen (speaker)
Blockseminar“Biopharmazie”
Tubingen 2006

APV “Dissolution Workshopflr Fortgeschrittene” (co-crganizer and speaker)
Dresden, December 2006
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APV¥“Dissolution Workshop fur Praktiker’ (Co-organizer and speaker}
Dresden, December 2007

AAPS Symposium: Application of biorelevant USP dissolution methods in pharmaceutical
development. (Co-organizer and Speaker)
AAPS Annual Meeting, Atlanta USA 2008

Nycomed
Dissolution Workshop (Organizer and Speaker)
Constance, April 2009

*“FDAIAAPS/U-Wisconsin Workshop “Applied Biopharmaceutics and QbD
for dissolution/release specification setting (Co-Organizer and Speaker)
Rockville, MD (USA), June 2009

Pfizer, Inc
Dissolution workshop (Organizer and speaker}
Sandwich, June 2009

“APY “Workshop on dissolution” (Organizer and Speaker)
Wiesbaden, December 2009

2010

“Application of bicrelevant dissolution testing to predicting plasma profiles
Mahidol University, Thailand, March 2010

*Poorly soluble compoundsin oral formulations - proven and new solutions for
pharmaceutical development
R.P. Scherer Symposium
Frankfurt am Main, June 2010

**The Challenge of Poorly Soluble Drugs: Formulation options
Drug Transport and Delivery Symposium
Swedish Academy of Pharmaceutical Sciences
Gothenburg June2010

Freigabeprufung oraler Darreichungsformen 2010
BfARM, Bonn July, 2010

**Product approval using the Biowaiver in the EMA Guideline
APY workshop on the European Medicines Agency Guideline on Bicequivalence of
Immediate release dosage forms,Titisee, June 2010

“WHY IS DISSOLUTION TESTING STILL NEEDED?: Biorelevant dissolution testing"
FIP Annual Meeting Lisbon August 2010

**APPROVING GENERICS WITHOUT HUMAN BIOEQUIVALENCE STUDIES - HOW

FAR ARE WE? — /n which cases can human studies be waived?’ The ground rules
FIP Annual Meeting Lisbon August 2010

Poorly soluble compoundsin cral formulations - proven and new solutions for
pharmaceutical development
Gruinenthal GmbH Aachen, September 2010

Bicrelevant dissolution testing:an Update
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Gruinenthal GmbH Aachen, September 2010

Biorelevant in vitro methods for prediction of the in vivo performance of poorly soluble
and weakly basic drugs
Novartis AG Basel, September 2010

“Standards for Essential Drugs: Biowaivers based on the BCS
PSWC 2010 New Orleans November 2010

“Advances in Dissolution Methodology and Application of IVIVC to biowaivers
PSWC 2010 New Orleans November 2010

2011

“Predicting food effects form dissolution tests
PK-PD Expertentreffen 2011 (Heppenheim, April 2011}
Arbeitsgemeinschaft fur Angewandte Humanpharmakologie e.V.

“Predicting bioequivalence from in vitro dissolution tests
International Symposium on BA/BE oforal drug products
FIP and Japanese Pharmaceutical Society (Kobe, Japan, June 2011)

Predicting bioequivalence from in vitro dissolution tests combined with PBPK modelling
Bayer Pharma AG (Wuppertal, September 2011)

**1) Freisetzungsprufungen fur Qualitatskontrolle. |. Schnellfreisetzende Produkte
2) Freisetzungsprufungen fur Qualitatskontrolle Il. Produkte mit modifizierter

Freisetzung
APV Basics - Dissolution (Darmstadt, November 201 1}

Poorly soluble drugs: Developability, formulation selection and prediction of in vivo
performance
One Day pRED Formulation Research Mini-Symposium
F. Hoffmann LaRoche (Basel, November 201 1}

2012

** International Symposium on bioequivalence testing (co-organizer and speaker)
AAPS/FIP (Bangkok, Thailand August 2012)

**PQRI Workshop on Application of IVIVC in Formulation Development
(co-organizer and speaker)

Co-sponsored with FDA, USP, and FIP (Bethesda, USA September 2012)

**FIP Symposium on Biowaiver Monographs (Organizer and speaker)
FIP Centennial Meeting (Amsterdam, October 2012)

*“*APV Workshop on Use of DissolutionTesting to Predict in vivo Performance of Oral
Dosage forms (Organizer and Speaker)
(Berlin, November 2012)

2013

“AAPS Workshop on Developing a Biopharmaceutics Risk Assessment Road Map
(Organizer and Speaker)
AAPS Annual Meeting (San Antonio, November 2013}
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2014

““FIP Symposium on Technological approachesto improving patient access to medicines
Annual Meeting of FIP (Organizer and Speaker}
(Bangkok, September 2014}

“DPhG Annual Meeting
Symposium on Optimizing oral drug performance (Organizer and Speaker}
(Frankfurt am Main, September 2014}

2015

International workshop on implementation of biowaivers based on the
biopharmaceutics classification system (BCS), Buenos Aires March 2015
(Co-Organizer)

** Navigating the Biopharmaceutics Risk Assessment Road Map (BioRAM):
Therapy-Driven QTPP Strategies for Clinically Relevant-Specification Setting
Sponsored by FDA and AAPS(Washington DC, April 2015)
(Co-Organizer)
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Current Teaching Responsibilities

7" Semester Pharmaceutics course in “Biopharmaceutics and dosage form driven
pharmacokinetics”. | taught this coursein its entirety, two lectures per week and two
seminar hours per week from 2002 till 2017 and will resume the course in Fall 2018.

Ring lectures (3 semesters in the 5', 6and 7!" semesters of the Pharmacy degree) on
“Pharmaceutical technology”. | teach this coursein its entirety, 2-3 lectures a week over
three semesters.

8" Semester Pharmacy Seminars on “Utilization of drugs in pharmacy practice”. Team
taught course (ten professors, each serves as a mentor for a group of students preparing
a presentation on a themed topic. Recent examples have included hormone therapy and
blockbuster drugs).

8 Semester Pharmacy elective courses.| offer electives in “Good Manufacturing
Practice” and in “Waiverof in vivo bicequivalence studies”.

Institute seminar series for graduate students in Pharmaceutical Technology
Special topics in pharmaceutics,| initiated and organize this seminar series, which occurs
once a week during semester.

State examinations: registered examiner for the 24 (Pharmacy degree) oral examinations
in Pharmaceutical Technology and the 3" (Pharmacy registration) oral examinations.
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Declaration of Jennifer Dressman, Ph.D.

Appendix B. List of Material Considered

1. IPR2017-01648 Paper 08, Corrected Petition for IPR of US 6,866,866.

2. IPR2017-01648 Paper 11, Patent Owner Preliminary Response.

3. IPR2017-01648 Paper 12, Decision on Institution.

4. IPR2017-01648 Paper 22, Joint Motion to Limit the Petition.

5. IPR2017-01648 Paper 23, Order Granting Joint Motion to Limit the

Petition.

6. IPR2017-01648, Exhibits 1001-1020.

7. IPR2017-01648, Exhibits 2001-2002.

8. IPR2017-01648, Exhibit 2004, Basson et a/., Pharmaceutical Research,

Vol. 15, No. 2, 1998, 276-279.

9. IPR2017-01648, Exhibit 2005, FDA Guidance for Industry: Bioavailability

and Bioequivalence Studies Submitted in NDAs or INDs — General

Considerations.

10. IPR2017-01648, Exhibit 2006 chttps://Awww.certara.com/2013/02/1 1/why-

cmax-1s-a-continuous-variable-and-tmax-is-a-categorical-variable/?).

11. IPR2017-01648, Exhibit 2007, Basson et al., Pharmaceutical Research,

Vol. 13, No. 2, 1996, 324-328.
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12. IPR2017-01648, Exhibit 2008, Keraliya, ef al., ISRN Pharmaceutics,

Volume 2012, 2012, 1-9.

13. IPR2017-01648, Exhibit 2009, Vidon, et al., Diabetes Research and

Clinical Practice, 4, 1988, 223-229.

14. IPR2017-01648, Exhibit 2011, Deposition Transcript of Dr. Akhlaghi.
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