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I have been retained by the law firm of Wilson Sonsini Goodrich & Rosati (“WSGR”) as
an expert consultant to United Therapeutics Corporation (“UTC”) in connection with the above-
identified matter to provide expert testimony concerning U.S. Patent No. 8,497,393 (“the *393
patent”, Ex. 1001) by Batra et al., entitled “Process to prepare treprostinil, the active ingredient
in Remodulin®,” issued on July 30, 2013. At the request of Counsel for UTC, | hereby submit
this expert declaration.

l. Qualifications and Background
A Education and Experience

1. I am the retired (as of 2008) President of Research and Development for Wyeth
Pharmaceuticals (now Pfizer Inc.) and Corporate Senior Vice President of Wyeth (now Pfizer
Inc.). I am currently Managing Director of Ruffolo Consulting, LLC, a consulting company
serving the pharmaceutical and biotechnology industries.

2. I have studied, researched, taught (in medical and pharmacy schools), worked and
managed all aspects of the pharmaceutical drug discovery and development fields for over 35
years. | received my Bachelor of Science (B.S.) degree in Pharmacy (summa cum laude, and
With Distinction) in 1973 from The Ohio State University, and was licensed to practice
Pharmacy in 1973. | received my Doctor of Philosophy (Ph.D.) degree in Pharmacology in the
fields of autonomic and cardiovascular pharmacology in 1976 also from The Ohio State
University. My doctoral research included the areas of drug-receptor interactions, autonomic
pharmacology, cardiovascular pharmacology, adrenergic drugs, stereochemistry and the study of
the stereochemical aspects of adrenergic drugs and their receptors. During the period of my
undergraduate and graduate education, | authored or co-authored a number of peer-reviewed

research articles describing that work.
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3. Upon earning my Ph.D. degree, | remained at The Ohio State University as a
Postdoctoral Fellow for six months, and extended my research on drug-receptor interactions and
drug-receptor theory. From 1977-1978, | worked as a Staff Fellow and Postdoctoral Fellow
[Pharmacology Research Associate Training (PRAT) Fellow] at the National Heart Lung and
Blood Institute of the National Institutes of Health (NIH) in the laboratory of Dr. Marshall
Nierenberg (Nobel Laureate for breaking the genetic code), where my research focused on
neurobiology, and in particular on synapse formation in brain, spinal cord and skeletal muscle.

4, In 1978, | began my independent career in the pharmaceutical industry at Eli Lilly
& Company as Senior Pharmacologist in the Department of Cell Biology. | subsequently
became Senior Pharmacologist in the Department of Cardiovascular Pharmacology in 1981, and
was promoted to Research Scientist in 1982. | then became Chairman of the Cardiovascular
Research Committee in 1983, where I continued my research in cardiovascular pharmacology,
adrenergic drugs, drug-receptor theory, stereochemistry and the stereochemical basis of drug
action. My work also expanded into the area of structure-activity relationships and drug design.
Shortly after joining Eli Lilly & Company, | was also assigned to supervise a medicinal
chemistry laboratory that was dedicated to my work in stereochemistry and structure-activity
relationships, and which | personally directed. While working at Eli Lilly & Company, | was
credited with discovering the complex mechanism of action of the newly marketed drug for the
treatment of acute congestive heart failure, dobutamine (Dobutrex®), which involved the
complex interplay of the different pharmacological activities of both enantiomers of the drug,
each acting on multiple adrenergic receptors and their subtypes..

5. In 1984, 1 joined SmithKline Beckman Pharmaceuticals (now GlaxoSmithKline

PLC) as Director of Cardiovascular Pharmacology, where | continued my work in cardiovascular
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pharmacology, adrenergic drugs, drug-receptor theory, stereochemistry, the stereochemical basis
of drug action, structure-activity relationships and drug design. As Director of the Department of
Cardiovascular Pharmacology, | supervised a staff of approximately 40 researchers and scientists
in the field of cardiovascular drug discovery and development. Throughout my tenure at
SmithKline Beckman Pharmaceuticals (and its subsequent corporate identities that changed
through mergers and acquisitions), | also maintained my own laboratory and conducted studies
on the pharmacology of cardiovascular drugs, drug-receptor interactions, adrenergic
pharmacology, stereochemistry, the steric aspects of drug action, and structure-activity
relationships related to new drug discovery.

6. I remained at SmithKline Beckman Pharmaceuticals (and its subsequent corporate
identities) for approximately 17 years, over which time | rose to the position of Senior Vice
President and Director of Biological Sciences Worldwide, where | was responsible for a staff of
approximately 500 scientists. During my last year at the company, | became the Senior Vice
President and Director of all Discovery Research for the Corporation Worldwide, which included
all of the areas of Biological Sciences, Chemical Sciences, Medicinal Chemistry, Physical
Chemistry, Process Chemistry, Molecular and Cellular Biology, and Genetics, with
responsibility for a staff of approximately 1,700 scientists and an annual budget of approximately
$1.2 billion.

7. It was during my tenure at SmithKline Beckman Pharmaceuticals (and its
subsequent corporate identities) that | was personally responsible for the discovery and
subsequent development of Coreg® (carvedilol) for the treatment of chronic congestive heart
failure, for which I was awarded the Discoverers Award in 2008 by the Pharmaceutical Research

and Manufacturers Association (PhRMA), which is the major trade association for the
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