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l. INTRODUCTION

1. My name is Ramprakash Govindarajan, Ph.D. As detailed in my current curriculum
vitae, which is attached to this declaration as Appendix A, | became Director of Preformulation
at the University of lowa Pharmaceuticals in 2015. | am also a Clinical Assistant Professor at the
College of Pharmacy, University of lowa.

2. | obtained my Ph.D in Pharmaceutics from the University of Mumbai in 2002. After that,
I was a Research Associate in Pharmaceutics at the University of Minnesota until 2006. From
2006 to 2015, | worked in various product development roles at GlaxoSmithKline.

3. Throughout my career, | have had experience conducting experiments similar to the one
described in this report, including making pharmaceutical formulations.

4. 1 have never testified as an expert witness or prepared an expert report in connection with
litigation. A list of all my publications from the last 18 years is included in my curriculum vitae.

5. 1 have rendered all services in this case as an independent consultant. Apotex has
compensated me for these services at in the amount of $8,500. If additional testimony is
required of me, 1 will be compensated at a rate of $250/hour. My compensation does not depend
on the the opinions formed in this Report or the outcome of this litigation.

6. If called to testify, I am prepared to testify regarding the results of my experiment as
reported in this report and the attached documents. | am also prepared to testify about the
methods | used and the research | conducted in obtaining those results.

1. SUMMARY OF WORK

7. Apotex retained me to formulate the composition in “Example 111" of EP 0780127

(“Cramer”) (attached as Appendix B). To make the formulation, | was directed to follow any

instructions or guidance included in the document. To the extent the Cramer reference did not
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expressly provide information | needed to formulate, |1 was directed to proceed as an ordinarily
skilled pharmaceutical formulator would have proceeded in June 2002 after reading Cramer. |
was directed not to take any steps or use any equipment that was not known and readily available
to an ordinarily skilled pharmaceutical formulator in 2002. Cramer was the only document given
to me by Apotex’ s counsel.

8. | was not told what outcome(s) to try to obtain, or what outcome would be helpful to
Apotex or their opponent in this litigation. | have not reviewed any patent asserted in this
litigation.

9. If I was able to make a pharmaceutical formulation as described in Example Il in
Cramer, | was asked to make the following observations:

a. Observe whether Example 111 forms a suspension, solution, or something else.
i. If Example 3 does form a suspension, observe whether that suspension
settles.
1. If it settles, observe whether it is difficult to re-suspend.
2. If it settles, opine on whether the settling is unacceptable for a
pharmaceutical product.
b. Measure the osmolality in mOsm/kg.
c. Put the resulting composition in a nasal pump with a suitable actuator. Observe if
the composition comes out as a spray, a jet, or something else.
10. I was asked to record my work and the above observations/experimental results.
1. RESULTS AND OBSERVATIONS

11. The laboratory notebook entries reflecting the work | did are attached as Exhibit C.
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12. | prepared three batches of the formulation in Example 111 during the formulation process.
I conducted my final testing and made my final observations using Batch 1345-011. My
laboratory notebook records the steps | took to make each batch, as well as the ingredient and
equipment | used. | am prepared to discuss each of those steps if asked to do so, and |
incorporate the contents of my lab notebook to this report as if set forth herein.

13. 1 concluded that Cramer Example Il is a suspension that would be acceptable as a
pharmaceutical product. There was some settling, but no settling or sedimentation in the product
that would make it pharmaceutically unacceptable.

14. | further concluded that the product could be delivered as a fine spray using a nasal spray
pump. | took two videos of the mist produced by Batch 1345-011 when actuated in a nasal pump
with a suitable actuator. Those videos are attached as Appendix D and Appendix E.

15. I also took osmolality measurements as requested. | determined that Batch 1345-011 had

an osmolality of 529 mOsm/kg.
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V. DECLARATION
| declare under penalty of perjury under the laws of the United States that the foregoing is

true and correct to the best of my knowledge.

7 i
7 Foo pet
Date: 29 - June - 2016 Signed: Facp—

Dr. Ramprakash Govindarajan
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Ramprakash (Ram) Govindarajan, PhD
lowa City, lowa, USA
Work: +1-319-335-6339
E-mail: ramprakash-govindarajan@uiowa.edu

PROFESSIONAL APPOINTMENTS

UNIVERSITY OF IOWA, COLLEGE OF PHARMACY (2015 - PRESENT)
e Director, Preformulation, University of lowa Pharmaceuticals
e Clinical Assistant Professor, College of Pharmacy, University of lowa

GLAXOSMITHKLINE, RESEARCH TRIANGLE PARK (2006 — 2015)

e Manager (2013 - 2015); Investigator (2009 — 2013); Principal Scientist (2006 — 2009)
Served in roles of increasing responsibility in various drug product development areas
including early developability assessment, clinical phase pharmaceutical product
development, manufacturing process development, technical transfer and scale-up

UNIVERSITY OF NORTH CAROLINA, CHAPEL HILL

Clinical Assistant Professor (Adjunct appointment, 2007-2015)
e Taught topics included in course MOPH-862 to graduate students in Pharmaceutics
e Served on PhD dissertation committee

ACADEMIC BACKGROUND

Research Associate, Pharmaceutics, University of Minnesota, 2002-2006
Ph. D. (Pharmaceutics), University of Mumbai, 1998-2002

M. Pharm. Sci. (Pharmaceutics), University of Mumbai, 1995-1997

B. Pharm. Sci., University of Mumbai, 1991-1995

AFFILIATIONS

e Member of American Association of Pharmaceutical Scientists (AAPS)

e Scientific Reviewer for Journals — ‘Pharmaceutical Research’, ‘Journal of
Pharmaceutical Sciences’ and ‘The Journal of Pharmacy and Pharmaceutical
Sciences’
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PUBLICATIONS /PRESENTATIONS

Journal Articles

1. Govindarajan, R.; Landis, M.; Hancock, B.; Gatlin, L.; Suryanarayanan, R.; Shalaev,
E.; (2014), Surface Acidity and Solid-State Compatibility of Excipients with an Acid-
Sensitive API: Case Study of Atorvastatin Calcium, AAPS PharmSciTech., 1-10.

2. Chakravarty, P.; Suryanarayanan, R.; Govindarajan, R.; (2012), Phase transformation
in thiamine hydrochloride tablets: influence on tablet microstructure, physical
properties, and performance, J. Pharm. Sci. 101 (4), 1410-1422.

3. Chakravarty, P.; Govindarajan, R.; Suryanarayanan, R.; (2010), Investigation of
solution and vapor phase mediated phase transformation in thiamine hydrochloride, J.
Pharm. Sci. 99(9), 3941-3952.

4. Chakravarty, P.; Berendt , R.; Munson, E.; Young, V; Govindarajan, R.;
Suryanarayanan, R.; (2009), Insights into the dehydration behavior of thiamine
hydrochloride (vitamin B1) hydrates: Part Il, J. Pharm. Sci. 99(4), 1882 - 1895.

5. Chakravarty, P.; Berendt , R.; Munson, E.; Young, V; Govindarajan, R.;
Suryanarayanan, R.; (2009), Insights into the dehydration behavior of thiamine
hydrochloride (vitamin B1) hydrates: Part I, J. Pharm. Sci. 99(2), 816-827.

6. Chatterjee, K.; Shalaev, E.Y.; Suryanarayanan, R.; Govindarajan, R. (2008),
Correlation between chemical reactivity and the Hammett acidity function in
amorphous solids using inversion of sucrose as a model reaction, J. Pharm. Sci.
97(1), 274-286.

7. Govindarajan, R.; Zinchuk, A.V.; Hancock, B.C.; Shalaev, E.Y.; Suryanarayanan, R.,
(2006), lonization states in the microenvironment of solid dosage forms: Effect of
formulation variables and processing, Pharm. Res., 23(10), 2454-2468.

8. Rani, M; Govindarajan, R.; Surana, R.; Suryanarayanan, R. (2006), Structure in
dehydrated trehalose dihydrate - evaluation of the concept of partial crystallinity,
Pharm. Res., 23(10), 2356-2367.

9. Govindarajan, R.; Chatterjee, K.; Gatlin, L.; Suryanarayanan, R.; Shalaev, E.Y.
(2006), Impact of freeze-drying on ionization of sulfonephthalein probe molecules in
trehalose-citrate systems, J. Pharm. Sci. 95(7), 1498-1510.

10. Zinchuk, A.V.; Hancock, B.C.; Shalaev, E.Y.; Reddy, R.D.; Govindarajan, R.;
Novak, E. (2005), The influence of measurement conditions on the Hammett acidity
function of solid pharmaceutical excipients. Eur. J. Pharm. Biopharm., 61(3), 158-
170.

11. Govindarajan, R; Nagarsenker M.S. (2005), Formulation studies and in vivo
evaluation of a flurbiprofen — hydroxypropyl beta-cyclodextrin system, Pharm. Dev.
Technol., 10(1), 113-122.

12. Govindarajan, R; Nagarsenker M.S. (2004), Basic drug - enterosoluble polymer
coevaporates: development of oral controlled release systems, Drug Dev. Ind. Pharm.,
30(8), 847-857.

13. Govindarajan, R; Nagarsenker M.S. (2004), Influence of preparation methodology on
solid-state properties of an acidic drug—cyclodextrin system, J. Pharm. Pharmacol.,
56, 725-733.
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14. Nagarsenker, M.S; Meshram, R.N.; Ramprakash G. (2000). “Solid dispersion of

hydroxypropyl beta-cyclodextrin and ketorolac: enhancement of in-vitro dissolution
rates, improvement in anti-inflammatory activity and reduction in ulcerogenicity in
rats”, J. Pharm. Pharmacol., 52 (8), 949-956.

15. Nagarsenker, M.S.; Garad, S.D; Ramprakash G. (2000) “Design, optimization and

evaluation of domperidone coevaporates”, J. Control. Rel., 62, 31-38.

16. Nagarsenker, M.S.; Govindarajan, R., (1998) Solid dispersion for extended release of

Verapamil HCI, Pharm. Pharmacol. Commun., 4 (7), 331-334.

Book Chapters

1.

Govindarajan, R; Kinetic processes in Pharmaceutics, In: Pharmaceutics: Basic
principles and applications to pharmacy practice, Ed. Dash, A; Singh, S; Tolman, J;
(2013)

Govindarajan, R; Suryanarayanan, R. (2006), Processing-induced phase
transformations and their implications on pharmaceutical product quality, In: Hilfiker,
Rolf (Ed.) Polymorphism: In the pharmaceutical industry, Wiley-VCH Verlag GmbH
& Co., KGaA, Weinheim, Germany, p 333-364.

Invited Talks

1.

2.

Govindarajan, R; “Effect of water and buffer on the Hammett acidity function in
amorphous lyophiles, Amorph-2014 Symposium, Cambridge, UK, Jul 2014
Govindarajan, R “Partial crystallinity in dehydrated trehalose dihydrate: the one-state
crystallinity”, Research Triangle Institute, Research Triangle Park, North Carolina,
Jun 2009.

Suryanarayanan, R and Govindarajan R., “Phase transformations during
pharmaceutical processing-potential implications on product performance”, Dr.
Reddy’s Laboratories Ltd., Nov 24, 2005, Hyderabad, India

Govindarajan, R., "Evaluation of "acidity’ of Pharmaceutical solids using indicator
probes”, AAPS Pharmaceutics and Drug Delivery (PDD) conference, June 2004,
Philadelphia, PA.

Govindarajan, R., "Solid-state acidity of amorphous freeze-dried systems and surface
acidity of solid dosage forms", Pfizer Global R&D, April 2003, Groton, CT.

Conference presentations

1.

Campbell D, Patel R, Whigham T, Rhodes C, Palmer J, Bianco J, Everhart K, Farrier C, Clowes R,
Roberts J and Govindarajan, R. Development of Fixed Dose Combinations for Extended Release of
Metformin and Glimepiride. Poster presentation, at the American Association of Pharmaceutical
Scientists (AAPS) Annual Meeting 2014, San Diego, CA.

Chakravarty, P.; Govindarajan, R.; Suryanarayanan, Effect of in situ Phase Transformation on
Thiamine Hydrochloride Tablets, Poster presentation, American Association of Pharmaceutical
Scientists (AAPS) Annual Meeting 2009, Los Angeles, CA.

Chakravarty, P.; Govindarajan, R.; Suryanarayanan, R. Stability and behavior of thiamine
hydrochloride phases: role of thermodynamics, kinetics and crystal structure, Poster presentation,
American Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2008, Atlanta, GA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chakravarty, P.; Govindarajan, R.; Suryanarayanan, R. Hydrate Forms of Thiamine Hydrochloride:
Dehydration Behavior and Phase Transformation, Poster presentation, American Association of
Pharmaceutical Scientists (AAPS) Annual Meeting 2007, San Diego CA.

Govindarajan, R.; Rani, M.; Surana, R.; Suryanarayanan, R. Structure in dehydrated trehalose
dihydrate - evaluation of the concept of partial crystallinity, Poster presentation, American Association
of Pharmaceutical Scientists (AAPS) Annual Meeting 2006, San Antonio, TX.

Chakravarty, P.; Govindarajan, R.; Suryanarayanan, R. Phase transformations in Thiamine HCI during
simulated pharmaceutical processing, Poster presentation, American Association of Pharmaceutical
Scientists (AAPS) Annual Meeting 2006, San Antonio, TX.

Liao, X.; Govindarajan, R.; Suryanarayanan, R., Use of Atomic Force Microscopy to Detect Surface
Crystallization, Poster presentation, American Association of Pharmaceutical Scientists (AAPS)
Annual Meeting 2005, Nashville, TN.

Govindarajan, R.; Chatterjee, K.; Gatlin, L. A.; Shalaev, E. Y.; Suryanarayanan, R., Evaluation of
buffered amorphous lyophiles using indicator probes: use of the Hammett acidity function, Poster
presentation, American Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2005,
Nashville, TN.

Govindarajan, R.; Gatlin, L.; Shalaev, E.Y.; Suryanarayanan, R., Effect of water content on the acidity
and ionization states in buffered amorphous sugar lyophiles., Poster presentation, American
Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2004, Baltimore, MD.
Govindarajan, R.; Zinchuk, A.V.; Hancock, B.C.; Shalaev, E.Y.; Suryanarayanan, R., Surface acidity
of pharmaceutical excipients: Effect of formulation variables, Poster presentation, American
Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2004, Baltimore, MD.

Rani, M; Surana, R.; Govindarajan, R.; Pyne, A.; Suryanarayanan, R., Study of enthalpic relaxation in
ternary frozen aqueous solutions using differential scanning calorimetry, Poster presentation, American
Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2004, Baltimore, MD.
Govindarajan, R.; Shalaev, E.Y.; Gatlin, L.; Suryanarayanan, R., Effect of citrate buffer concentration
on the degree of ionization of an indicator probe in an amorphous sugar lyophile, Poster presentation,
July 28-31, 2004: NSF Conference on Freeze-Drying of Pharmaceuticals and Biologicals,
Breckenridge, CO.

Govindarajan, R.; Chatterjee, K.; Gatlin, L.; Shalaev, E.Y.; Suryanarayanan, R., Study of the solid-
state acid/base relationships in amorphous freeze-dried sugar-citrate systems using colyophilized pH
indicators and diffuse reflectance spectroscopy, Poster presentation, American Association of
Pharmaceutical Scientists (AAPS) Annual Meeting 2003, Salt Lake City, UT.

Chatterjee, K.; Govindarajan, R.; Gatlin, L.; Suryanarayanan, R.; Shalaev, E.Y., Effect of buffers on
the acid/base properties of amorphous freeze-dried systems, Poster presentation, American Association
of Pharmaceutical Scientists (AAPS) Annual Meeting 2003, Salt Lake City, UT.

Govindarajan, R.; Chatterjee, K.; Hancock, B.C.; Shalaev, E.Y.; Suryanarayanan, R., Evaluation of the
surface acidity of pharmaceutical excipients and formulations using pH indicators as probe molecules
and diffuse reflectance spectroscopy, Poster presentation, American Association of Pharmaceutical
Scientists (AAPS) Annual Meeting 2003, Salt Lake City, UT.

Rani, M; Govindarajan, R.; Surana, R.; Suryanarayanan, R., Preparation, characterization and physical
stability evaluation of the alpha-polymorph of anhydrous trehalose, Poster presentation, American
Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2003, Salt Lake City, UT.

Rani, M; Govindarajan, R.; Surana, R.; Suryanarayanan, R., Effect Of Glass Fragility On The
Enthalpic Relaxation Measured By Differential Scanning Calorimetry, Poster presentation, American
Association of Pharmaceutical Scientists (AAPS) Annual Meeting 2003, Salt Lake City, UT.
Govindarajan, R.; Chatterjee, K.; Hancock, B.C.; Shalaev, E.Y. Suryanarayanan, R., Surface acidity of
pharmaceutical excipients and formulations, Poster presentation, AAPS Northeast Regional Discussion
group (NERDG) meeting 2003, Rocky Hill, CT.

Govindarajan, R; Nagarsenker, MS., Effect of succinic acid on release of verapamil HCI from
hydrophilic matrix, Poster presentation, 53" Indian Pharmaceutical Congress, December 2001, New
Delhi, India.
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20. Govindarajan, R; Nagarsenker, MS., Cyclodextrin based oral delivery of flurbiprofen: effect of method
of preparation on drug release and studies on in-vivo performance, Poster presentation, 28" Controlled
Release Society Annual Symposium, June 2001, San Diego, California, USA.

21. Govindarajan, R; Nagarsenker, MS., pH independent oral controlled release of verapamil HCI:
solubilisation in the microenvironment using enterosoluble polymer or organic acid, Poster
presentation, 28™ Controlled Release Society Annual Symposium, June 2001, San Diego, California,
USA.

22. Govindarajan, R; Nagarsenker, MS, Development of oral controlled release systems for pH
independent release of a weak base, Poster presentation, 3" International Symposium on Advances in
Technology and business potential of new drug delivery systems, October 2000, Ootacamund, India.

23. Nagarsenker, MS.; Meshram, R.; Govindarajan, R, Solid dispersion of hydroxypropyl beta-
cyclodextrin and ketorolac: enhancement of dissolution rates, improvement in anti-inflammatory
activity and reduction in ulcerogenicity, Poster presentation, 10 International Cyclodextrin
Symposium, May 2000, Ann Arbor, Michigan.

24. Govindarajan, R; Nagarsenker, MS, Role of hydroxypropyl beta-cyclodextrin in improving dissolution
and reducing ulcerogenicity of flurbiprofen: effect of I-tyrosine on bioavailability from coevaporate,
Poster presentation, 10™ International Cyclodextrin Symposium, May 2000, Ann Arbor, Michigan.

25. Govindarajan, R; Nagarsenker, MS, Solid dispersion of Flurbiprofen with Hydroxypropy! beta-
cyclodextrin, Poster presentation, 4™ International symposium on innovations in pharmaceutical
sciences and technology, February 2000, Ahmedabad, India.

26. Govindarajan, R; Nagarsenker, MS, Verapamil HCI coevaporates using enterosoluble polymer:
Development of oral controlled release systems, Podium presentation, 50" Indian Pharmaceutical
Congress and the 171" Asian Congress of Pharmaceutical Sciences, December 1998, Mumbai, India.
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EXHIBIT D
Video Provided viaFTP
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EXHIBIT E
Video Provided viaFTP
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