DARRELL L. TANELIAN, M.D., Ph.D.

SUMMARY OF QUALIFICATIONS

30 years of professional experience in clinical and basic scientific research, clinical medicine,
biomedical engineering, professional program and financial management, meeting organization,
public speaking, faculty and employee recruitment, fund raising, and consulting. Independent
design and implementation of successful program development, basic and clinical research
studies, publications, and NIH grant fund awards. Personal involvement in IND enabling-
activities and writing, Phase I/11 clinical trial design, and intellectual property creation and patent
document writing. Investment and business development experience in privately owned, middle
market companies. Consulting in the areas of health, biomedical, pharmaceutical, and engineering
technologies.

2005 — Present HealthConnexin, Inc. Stowe, Vermont
Founder and President -Research, Development and Health Affairs
Chief Science, Nutrition and Medical Molecule

HealthConnexin is a health services, wellness, and fitness company which empowers consumers
regarding their healthcare and provides services and products for consumers as well as healthcare
providers directed at education, monitoring, restoration of health and prevention of disease.

Primary Responsibilities:

e Establishing the business, health and medical vision for the company.

e Directing, managing, and coordinating the company’s medical and scientific efforts.
e Creating proprietary and nonproprietary products and patents.

e Developing budgets and timelines for project and product development.

e Strategic planning

Accomplishments:

e Developed and started the HealthConnexin concept and platform of products and services.

e Worote The Connexin Connection and Molecular Fitness, books unifying disease and
associating the major diseases of modern man to a single common cellular molecule — the
connexin — and developing a unified solution to our Nation’s health problems and the
healthcare crisis.

1997 — Present Lynch Investment Company Dallas, Texas
Business Development and Investment



Evaluation of investment opportunities in privately owned, middle market companies. Most
recently involved in the evaluation and acquisition of Cerilliant Corporation, a chemical standards,
reference materials, and custom chemical synthesis company and serve on its Board of Directors.

1997 — 2005 Pain Diagnostics and Treatment Center Dallas, Texas
Medical Director and Physician

1999 - 2001 Stanford University Medical Center Stanford, California
Clinical Assistant Professor, Anesthesia

March -December 1999 Omeros Medical Systems, Inc. Seattle, Washington
Vice President, Scientific Affairs

Omeros Medical Systems is a start-up biotechnology company focusing on the areas of
inflammation, pain, smooth muscle spasm, chondroprotection, and tendon repair.

Primary Responsibilities:

e Setting the research vision for the company.

e Establishing, directing, managing, and coordinating the company’s research efforts.

e Setting research policies and procedures for the company.

e Developing budgets, time-lines, and monitoring research activity expenditures.

Additional Responsibilities:

e Assisting in preparation of the pre-clinical and clinical sections of IND submission and Phase
I/11 clinical study design.

Accomplishments:

e Developed and started the pre-clinical program for the Omeros Urologic Irrigation Solution.

e Created intellectual property and wrote body of the patent: Methods for Inhibition of Tumor
Cell Adhesion Pain and Inflammation; 6,492,332 and 6,413,961.

e Involved in the creation and successful filing of an IND to evaluate the Omeros-103
arthroscopic irrigation solution.

e Formulated and conducted focus groups for designing the Omeros Urologic Irrigation Solution
and a potential gene delivery program.

1992 — 1997 UT Southwestern Medical Center Dallas, Texas
Jane and Bill Browning, Jr. Chair in Medical Science
Founding Director: The Eugene McDermott Center for Pain Management
Founding Director: Pain Research Program



Co-Founding Director: UTSW Pain Treatment Center at Doctors Hospital
Associate Professor (tenured) Dept. of Anesthesiology and Pain Mgt.
Associate Professor (secondary) Department of Neurology

Faculty of the Biomedical Engineering Graduate Program

Primary Responsibilities:
Develop, direct, and manage the Eugene McDermott Center for Pain Management

1.

2.
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Designed a new 15,000 sq. ft. clinical facility in the Aston Outpatient Clinical Building
for the Center in conjunction with architects and designers.

Recruited and trained clinical faculty (4 M.D., 1Ph.D., 2 M.S.), 13 fellows, 4 nurses,
and administrative staff for the Center.

Developed Center financial projections, billing guidelines, and managed 1 million
dollar annual budget.

Developed of Center policies and procedures, and QA guidelines.

Developed and ran an ACME accredited Pain Fellowship Program.

Clinical teaching of Pain Fellows and Anesthesiology Residents.

Provide clinical patient care.

Designed and conducted clinical research.

Designed and developed marketing materials and programs.

0 Evaluate faculty, fellow, and staff.

Develop, direct, and manage the Pain Neuroscience Basic Research Center

1.
2.

3.
4.
5.

6.
7.

Designed laboratory space and offices for a new 10,000 sqg. ft. basic science facility.
Recruited 4 Ph.D. faculty (neurophysiology, pharmacology, biophysics, molecular
biology) and post-doctoral fellows, technicians, and administrative staff.

Developed and managed 1.2 million dollar annual Center research budget and financial
projections.

Organized integrated basic science research program consisting of 5 Ph.D. faculty, 15
post-doctoral fellows, graduate and medical students, visiting faculty and technicians.
Obtained NIH, private foundation, and private donor funding.

Evaluated and promoted faculty and staff.

Developed biomedical engineering laboratory and trained 3 graduate students.

Develop, direct, and manage the Zale Lipsy University Hospital Inpatient and Post-operative
Pain Program

1.

2.

Developed and implemented inpatient post-operative pain guidelines, and policies and
procedures for the hospital physicians and nursing.
Patient care for post-surgical pain, cancer pain, and chronic intractable pain conditions.

Accomplishments:

Created the Eugene McDermott Center for Pain Management and Pain Fellowship Program
Created the Pain Neuroscience Basic Research Center with 7 NIH-RO1 grants and 7 other
reviewed grant funding totaling approximately 4 million dollars and producing an average of
35 peer-reviewed publications per year.



e Created the Zale Lipshy University Hospital Inpatient and Post-operative Pain Program
e Created the Pain Management CME Accredited Lecture Series

e Involved in fund raising 3 million in private foundation and individual funds.

e Trained 13 pain fellows who have gone on to successful careers.

1988 — 1992 Stanford University School of Medicine Stanford, California
Assistant Professor, Anesthesia
Founding Director of Pain Research Program, Department of Anesthesia
Assistant Professor (secondary), Neurology and Neurological Sciences
Faculty of the Neurosciences Ph.D. Program

Primary Responsibilities:

e Provide clinical anesthesia and pain management care for post-surgical pain, cancer pain, and
chronic intractable pain conditions.

e Develop, direct, and manage the Pain Research Program

e Recruit and train visiting faculty, fellow, residents, and medical students.

e Assisted in developing and running an ACME accredited Pain Fellowship Program.

e Designed and conducted clinical research.

e Obtain NIH, private foundation, and private donor funding.

e Evaluate and promote faculty and staff.

Accomplishments:

e Established a basic science research laboratory and created the Pain Research Program

e Awarded NIH Biomedical Research Support Grant - Sensory physiology of nociceptive
afferents.

e Awarded Parker B. Francis Investigatorship in Anesthesiology for studying the effects of
tissue injury on nociceptor physiology and pharmacology.

e Awarded American Cancer Society grant for Cancer pain: Peripheral sensory mechanisms.

e Developed of a silicon microprobe for controlled sensory nerve stimulation - Stanford OTL
Grant.

e Awarded NIH 1RO1 NS28646-01, Sensory transduction in normal and injured nerves.
Percentile score 1.7, Annual direct 268,919/730,809.

e Developed a laser microstimulator for controlled sensory nerve stimulation.
Beckman Laser Institute and DOD’s Medical Free Electron Laser Program.

e Trained 10 pain fellows and post-doctoral who have gone on to successful academic and
private careers.

POSTGRADUATE MEDICAL EDUCATION

July, 1987 - December, 1987 Fellow in Pain Management
Stanford Pain Management Service
Preceptor: Dr. Michael J. Cousins
Stanford University Medical Center

January, 1986 - June, 1987 Resident in Anesthesia
January, 1988 - June, 1988 Department of Anesthesia



July, 1984 - June, 1985

BOARD CERTIFICATION:

MEDICAL LICENSURE:

Stanford University Medical Center

Intern (Rotating)

Department of Anesthesia

Stanford University Medical Center
Santa Clara Valley Medical Center

National Board of Medical Examiners, 1985
American Board of Anesthesiology, 1990
Pain Management, American Board of Anesthesiology, 1994

State of California (G-55648), 1985
State of Texas (J3243), 1992

POST AND UNDERGRADUATE EDUCATION

June, 1975 - September, 1975

September, 1975 - June, 1979

June, 1978 - September, 1978

September, 1979 - June, 1983

September, 1979 - June, 1984

July, 1987 - September, 1987

August, 1997 — May, 1999

Marquette University, Chemistry

Stanford University, Neurobiology
B.S. 1979 with Scholastic Distinction and Academic Honors
Completed requirements for M.S. in Marine Biology

Woods Hole Marine Biological Institute
Neural Systems and Behavior
Harvard University

Stanford University, Neuroscience
Ph.D., 1983

Stanford University, School of Medicine
M.D., 1984

Hopkins Marine Institute, lon Channels in
Natural and Model Membranes: Patch
Clamp Techniques

Southern Methodist University (SMU)
M.B.A., 1999



MEMBERSHIP IN PROFESSIONAL AND SCIENTIFIC ASSOCIATIONS
International Association for the Study of Pain (IASP)

Association of University Anesthesiologists (AUA)

American Society of Anesthesiologists (ASA)

Texas Society of Anesthesiologists (TSA)

INVITED LECTURES AND SYMPOSIUM PRESENTATIONS

These lectures were presented by myself and were on both topics related to clinical pain
management and research, and basic scientific research conducted in my laboratory.

International: 18

National: 87

Local: 105

Involved in the organization of 15 conference symposia, including national and international
symposia at conferences such as the PGA in New York, ASA, IASP, Society for Neuroscience.

EDITORIAL BOARD AND JOURNAL REVIEW
Associate Editor - ANESTHESIOLOGY 1995 - 2000
Reviewer for:

Journal of Neuroscience

Journal of Neurophysiology

Anesthesiology

Anesthesia and Analgesia

Pain

Clinical Journal of Pain

Investigative Ophthalmology

Cornea

GRANTING AGENCY REVIEW
National Institutes of Health (NIH)
National Eye Institute (NEI)

Medical Research Council - Canada (MRC)
Veterans Administration

COMMITTEE APPOINTMENTS HELD AND EXPERIENCE

1. American Pain Society, Quality of Care Committee, 1994 - 1997
2. American Society of Anesthesiologists, 1995 - 1999
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11.
12.
13.

14.
15.
16.
17.
18.

e Chairman: Experimental Neurosciences and Biochemistry Committee 1995

e Committee on Scientific Papers 1995 — currently
Texas State Board of Medical Examiners, 1994 -1995
Committee to Study Pain Management
Clinical Research Planning Committee, UT Southwestern Medical Center, 1996

e Committee on Core Facilities to Support Clinical Research

Clinical Council - UT Southwestern Medical Center, 1993 - 1997
Aston Faculty Advisory Committee - UT Southwestern Medical Center, 1992 - 1997
Continuing Education Advisory Committee - UT Southwestern Medical Center, 1994
Executive Committee - Department of Anesthesiology and Pain Management, 1992 - 1997
Governance and Administration Committee, UT Southwestern Medical Center, 1995
Research Committee, Department of Anesthesiology and Pain Management, 1992-1994
Finance Committee, Department of Anesthesiology and Pain Management, 1992-1994
Advisory Committee, Department of Anesthesiology and Pain Management, 1992-1994
American Society of Anesthesiologists, Experimental Neurosciences and Biochemistry
Committee, 1990-1991, 1992-1993
American Society of Anesthesiologists, Clinical Neurosciences Committee, 1990-1991
Stanford Medical School Admissions Panel, 1990-1992
Stanford Hospital Operating Room Equipment Committee, 1989-1992
Stanford Department of Anesthesia Research Committee, 1989-1992
Stanford Clinical Neurosciences Steering Committee, Pain Working Group, 1989-1991



RESEARCH BACKGROUND

CLINICAL RESEARCH BACKGROUND

1.

Neuropathic pain research looking at the efficacy of intravenous lidocaine infusion via a
computer controlled pharmokinetic infusion pump and subsequent oral sodium channel
blocker therapy (mexiletine and carbamazepine) for nerve injury and cancer pain.

CSF and blood pharmokinetics of hydromorphone compared to morphine following lumbar
epidural administration.

Evaluation of dynorphin for intractable terminal cancer pain.

Investigation of different epidural opiate administration techniques for providing post-
operative analgesia. Comparison of continuous epidural infusion, epidural PCA, and
combined epidural PCA-infusion to determine the optimal technique, which produces maximal
analgesia with minimal side-effects and maximal post-operative function and recovery.

Investigation of the ability of percutaneous electrical stimulation (PENS) to produce analgesia
in chronic pain conditions such as arthritis, neck and back pain, post-herpetic neuralgia, and
diabetic neuropathy. Collaboration with the Ft. Worth Center for Pain Management.

Research into the spinal synaptic mechanisms underlying high frequency transcutaneous nerve
stimulation (TENS) and vibration induced analgesia. The proposed mechanism includes
inhibition of nociception neurotransmission by cellular hyperpolarization due to adenosine and
ATP. This hypothesis will be tested by the intravenous infusion of the adenosine blocker,
caffeine, and oral administration of the adenosine reuptake inhibitor, dipyramidole.

BASIC SCIENCE

Semaphorin as a treatment of neuropathic pain and autonomic dysreflexia. Adenoviral
expression of neurotrophins (NGF and Semaphorin I11) in corneal epithelial cells and their
effects on peripheral sensory afferent innervation pre- and post-injury. Spinal cord
expression of NGF and Semaphorin in rat. | am also interested in other neurotrophic and
cellular and molecular growth factors that affect the rate of epithelial wound healing and
neurite regeneration.



Electrophysiology and pharmacology of A-delta and C fiber nociceptors.

a. Effects of algesic, analgesic and anesthetic agents on normal, acutely injured and
regenerating nerve fibers.

b. Sensory-sympathetic interactions and modulation of peripheral nociceptive activity.

C. Sensory transduction mechanisms in nociceptive afferents (ion channel, 2nd
messenger, and G-protein).

d. Epifluorescent visualization and correlation of nerve terminal morphology with
physiology.

e. Neurotrophic factor modulation of regenerating sensory nerve terminals (NGF,
BDNF, NT3, Semaphorin I11).

Development of an epithelial-neuronal organ culture preparation to study neuronal
development and differentiation at both the cellular and molecular level. We have
successfully co-cultured rat DRG neurons and a clonal corneal epithelial cell line to
produce differentiated sensory receptors. For the first time this has allowed individual
intra-epithelial sensory nerve terminals to be whole-cell patch clamped and dye labeled,
allowing electrophysiological characterization of sensory transduction processes. In
addition, effects of neuronal growth factors will be studied on neurite outgrowth,
functional and anatomic neuronal differentiation, and neuro-neuronal interaction.

Adenovirus beta-endorphin gene transfection of the rat CNS to upregulate this endogenous
opiate and produce analgesia. Collaboration with George M. Smith, Ph.D. at UT
Southwestern. The clinical potential of this project is that it could lead to improved long-
term analgesia for chronic and cancer pain patients.

Development and utilization of thermodynamic modeling to predict the effects of laser
produced radiant energy on thermal nociceptors. These results along with the development
of a “fuzzy logic” thermal controller will be used to develop a thermal stimulus for sensory
transduction studies and also for development of nociceptive evoked potentials in humans.

Design and development of a silicon microprobe for sensory nerve stimulation using
integrated circuit technology. This work was done in collaboration with Gregory Kovacs
of the Electrical Engineering Department at Stanford University.



Biophysical modeling of the mechanisms and functional consequences of nerve fiber
transformation as they relate to action potential filtering and pain. Investigation of
bioelectromagnetic fields induced by spinal cord stimulation and their interaction with
spinal cord neurons. These studies will elucidate the mechanisms underlying electrical
analgesia.
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