Curriculum Vitae:
Ronald J. Triolo, Ph.D.
Ronald.triolo@case.edu

CURRENT POSITIONS:

January 2005 — Present Director, Cleveland Advanced Platform Technology Center
A National Center of Excellence of the US Department of Veterans
Affairs Rehabilitation Research & Development Service

June 2002 - Present Associate Professor (with Tenure)
Departments of Orthopaedics and Biomedical Engineering
Case Western Reserve University
11100 Euclid Avenue
Cleveland OH 44106

Research Career Scientist
Rehabilitation R&D Service
Department of Veterans Affairs

November, 1999 - Present  Director, Motion Study Laboratory
Louis B. Stokes Department of Veterans Affairs Medical Center
11701 East Blvd.
Cleveland, OH 44106
(216) 791-3800 ext. 4698 (voice)
(216) 231-3433 (facsimile)

November 1997 - Present Bioscientific Staff
Department of Orthopaedics
Rehabilitation Engineering Center
MetroHealth Medical Center
2500 MetroHealth Drive
Cleveland, OH 44109-1998
(216) 778-7877 (voice)
(216) 778-4259 (facsimile)

August 1994 - Present Principal Investigator
Cleveland VA Center of Excellence in FES
11000 Cedar Ave.
Cleveland, OH 44106
(216) 791-3800 ext. 5808 (voice)
(216) 231-2358 (facsimile)

EDUCATION:
Ph.D. Biomedical Engineering 1986, Drexel University, Philadelphia PA
M.S. Electrical Engineering 1985, Drexel University, Philadelphia PA
M.S. Biomedical Engineering 1983, Drexel University, Philadelphia PA
B.S. Electrical Engineering 1980, Villanova University, Villanova PA
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HONORS AND AWARDS:
Associate Editor, IEEE Transactions on Neural Systems & Rehabilitation Engineering, 1999 - present
Editorial Board, Journal of Rehabilitation Research and Development, 1999 - present
Editorial Board, Journal of Electromyography and Kinesiology, 1994 - present
Assistant Editor, IEEE Transactions on Rehabilitation Engineering, 1993 — 1999
Maurice Saltzman Award for Clinical/Academic Excellence, Mount Sinai Foundation, 2004
Professional Achievement Award, Villanova University, 1992
Selected to Sigma Xi, Scientific Research Society, 1984
Calhoun Fellow, Drexel University, 1981-1983
Presidential Scholar, University of Pennsylvania, 1980
Rhode's Scholarship Candidate
Summa Cum Laude Graduate, Villanova University, 1980
Who's Who in American Colleges and Universities, 1980
Dean's Award for Academic Excellence, Villanova University, 1980
Dean's Award for Meritorious Service, Villanova University, 1980
Outstanding Engineer Award, Villanova University, 1978-1980
Presidential Scholar, Villanova University, 1976-1980

RESEARCH AND RELEVANT PROFESSIONAL EXPERIENCE:
August, 1994 — June, 2002
Assistant Professor
Departments of Orthopaedics and Biomedical Engineering
Case Western Reserve University, Cleveland OH

October, 1995 - September, 1996

Director of Research, Health Hill Hospital for Children

2801 Martin Luther King Jr. Drive, Cleveland, OH

Developed independent research program in pediatric neurological rehabilitation focusing on
children with central cord syndrome and spastic athetosis, cerebral palsy. Facilitated
research proposal design from staff physicians, psychologists and physical/occupational
therapists. Coordinated activity and administration of the Institutional Review Board.
Responsible for educational programs on research design and clinical uses of functional
electrical stimulation.

August, 1986 - August, 1994

Director of Research, Philadelphia Unit of Shriners Hospitals

Clinical Assistant Professor, Department of Orthopaedic Surgery

Temple University, Philadelphia PA

Responsible for conducting research in the application of functional neuromuscular
stimulation to children with spinal cord injuries or cerebral palsy. Implemented and
evaluated systems to control standing and walking with stimulation in children with
paraplegia (or spastic diplegia), and to provide active grasp and release in children with
tetraplegia (or spastic quadriplegia). Organized and coordinated interdisciplinary team of
engineers and therapists to assess the physiological effects of stimulation and functional
outcomes of upper and lower extremity systems. Supervised graduate students in Biomedical
Engineering or Physical Therapy from local universities. Included one year post-doctoral
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study at Case Western Reserve University and the Department of Veterans Affairs Medical
Center.

October, 1983 - August, 1986

Biomedical Engineer

Veterans Administration Medical Center

Philadelphia, PA

Responsible for the design, software realization and engineering evaluation of digital myo-
electric signal processors. Developed a digital controller for an actively powered, volitional
above-knee prosthesis.

September, 1981 - 1986

Biomedical Engineer and Research Assistant

Gait Analysis Laboratory

Moss Rehabilitation Hospital, Philadelphia, PA

Conceived and executed research investigating the nature of electromyographic signals and
their application to prosthetic control. Successfully demonstrated several techniques to
detect the direction and estimate the magnitude of motions of the lower extremity.

PROFESSIONAL SOCIETY MEMBERSHIPS:
ASIA: American Spinal Injury Association
NSCIA: National Spinal Cord Injury Association
RESNA: Rehabilitation Engineering Society of North America (officer 1998-2000))
GCMAS: Gait and Clinical Movement Analysis Society
EMBS: Engineering in Medicine and Biology Society
IEEE: Institute of Electrical and Electronic Engineers
IFESS: International Functional Electrical Stimulation Society
Tau Beta Pi: Engineering Honor Society
Eta Kappa Nu: Electrical Engineering Honor Society
Phi Kappa Phi: National Honor Society
Sigma Xi: Scientific Research Society

GRANTS HELD:

1. “Rehabilitation Platform Technology Center of Excellence,” Rehabilitation Research &
Development Service, Department of Veterans Affairs, April 2005 — March 2010
($4,250,000) Principal Investigator

2. “Development of a Networked Implantable Neuroprosthesis,” National Institutes of
Health (NINDS), October 2004 - September 2009 ($8,406,576). Co-investigator with P.
Hunter Peckham.

3. “Implanted Neuroprosthesis for Standing after SCI.” US Food & Drug Administration,
Office of Orphan Product Development, October 2004 — September 2007 ($1,086,702)
Principal Investigator.

4. “A Hybrid Neuroprosthesis for Mobility after Paralysis from Spinal Cord Injury.”
Department of Defense Peer Reviewed Medical Research Program (PRMRP). May 2005-
April 2009 ($1,745,549), Principal Investigator.
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5. “Design of Controllable Hip Joints for Hybrid Walking Orthoses.” Rehabilitation
Research & Development Service, Department of Veterans Affairs, July 2004 — June
2007 ($647,000), Co-investigator with R. Kobetic.

6. “Standing and Transfers after SCI with an Implanted Neuroprosthesis.” Rehabilitation
Research & Development Service, Department of Veterans Affairs. April 2004 — March
2007 ($741,900) Principal Investigator

7. “BIONS® for Improved Tissue Health and Pressure Sore Prevention.” Rehabilitation
Research & Development Service, Department of Veterans Affairs. April 2004-March
2007 ($528,800), Co-investigator with C. Ho.

8. “Enhancing Neuroprosthesis Performance with Nerve Cuff Electrodes.” National
Institutes of Health. September 25, 2003 — August 31, 2006 ($1,128,525) Principal
Investigator.

9. “Implanted Neuroprostheses for Exercise, Standing & Transfers” NY State Department
of Health, Spinal Cord Injury Research Board ($405,642) Co-Investigator with G. Forrest

10. “Ohio Neurostimulation and Neuromodulation Partnership.” State of Ohio Biomedical
Research and Technology Transfer Commission $7,868,103 (BRTT03-10) July 2003 —
June 2008, Co-Investigator with P. Hunter Peckham.

11. “User-based Control of a FES-based Standing Neuroprosthesis.” Rehabilitation Research
and Development Service, Department of VVeterans Affairs. July 2003-June 2006
($637,656). Co-Investigator with R. Kirsch.

12. “Realtime interface for implanted FNS systems with StimGym I1”” a subcontract to the
Phase Il SBIR grant entitled: “Customized Electrical Stimulation for SCI Rehabilitation,”
customKYnetics, Inc. October 2003 — May 2004 ($17,998).

13. “Facilitating Ambulation after Incomplete SCI with FES,” Rehabilitation Research and
Developments Service, Department of Veterans Affairs. October 2002 — September 2005
($703,803) Principal Investigator.

14. “Effects of Trunk Stimulation on Seated Wheelchair Function after SCI,” Rehabilitation
Research and Development Service, Department of Veterans Affairs. July 2002 — June
2004 ($150,000) Principal Investigator.

15. “Implantable FES for Control of the Extremities in Spinal Cord Injury,” Rehabilitation
Research and Development Service, Department of Veterans Affairs. January 2002 —
December 2004 ($903,900). Co-investigator with P. Hunter Peckham.

16. “Development of a Networked Implantable Neuroprosthesis,” National Institutes of
Health (NINDS), September 2001-August 2004 ($1,256,403). Co-investigator with P.
Hunter Peckham

17. “Pressure Sore Prevention Using Neuromuscular Electrical Stimulation,” Rehabilitation
Research and Development Service, Department of Veterans Affairs. April 2001 — March
2004 ($337,200) Principal Investigator.

18. “Collaborative Evaluation of an Implanted Neuroprosthesis for Standing Transfers,”
Rehabilitation Research and Development Service, Department of Veterans Affairs. April
2001 — March 2003 ($100,000) Principal Investigator.

19. “Design and Performance Considerations for Using Stimulating Nerve Cuff Electrodes in
Motor System Neuroprostheses,” CWRU Presidential Research Initiative. January 2001
— December 2002 ($50,000). Co-Investigator with J.A. Davis Jr., M.D. and J. Thomas
Mortimer, Ph.D.
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20. “Automatic Control of Standing Balance with Functional Electrical Stimulation,” RO1,
National Institutes of Health (NINDS), September 2000 — July 2003 ($859,925)
Principal Investigator.

21. “Preparatory Adjustments for Improved Standing with FNS,” R0O1, National Institutes of
Health (NCHHD), June 2000 — May 2003 ($588,488). Co-Investigator with J. Abbas,
University of Kentucky.

22. “Improving Tissue Viability of Paralyzed Muscle with NMES,” Spinal Cord Research
Foundation/Paralyzed Veterans of America, March 2000 — February 2001 ($40,257),
Principal Investigator.

23. “Individualizing the Design and Use of a FES-based Standing Neuroprosthesis,”
Rehabilitation Research and Development Service, Department of Veterans Affairs, April
2000 — March 2003 ($593,725). Co-Investigator with R. Kirsch.

24. “Implantable FNS Systems for Standing and Transfers,” US Food and Drug
Administration Office of Orphan Product Development, October 1999 — September 2002
($818,359). Principal Investigator.

25. “Exercise, Standing and Ambulation with Implanted FES Systems,” Rehabilitation
Research and Development Service, Department of Veterans Affairs. January 1999 —
December 2001 ($1,088,723), Principal Investigator.

26. Paraplegic Walking Made Practical with FNS and Orthoses,” RO1, National Institutes of
Health (NINDS/NCHHD), June 1998 — May 2001. ($1,252,929) Co-investigator with
E.B. Marsolais.

27. “Improving Tissue Viability of Paralyzed Muscle Using Neuromuscular Electrical
Stimulation,” Spinal Cord Research Foundation/Paralyzed Veterans of America, March
1997 — May 1999 ($108,312), Principal Investigator.

28. “Unassisted Standing by Functional Neuromuscular Stimulation,” National Institutes of
Health, NINDS Neural Prosthesis Program, October 1996 — September 2001
($1,065,727). Principal Investigator.

29. “Implantable FNS Systems for Standing Transfers,” Food and Drug Administration
Office of Orphan Product Development, October 1996 — September 1999 ($385,552).
Principal Investigator.

30. “FES Mobility in Paraplegia: RF Controlled Implanted System,” Research and
Development Service, Department of Veteran Affairs, April 1995 — March 1998. Co-
investigator with E.B. Marsolais

31. “Paraplegic Walking Made Practical with FNS & Orthoses,” R01, National Institutes of
Health (NINDS/NCHHD), April 1994 — May 1997 ($1,189,049). Co-Investigator with
E.B. Marsolais.

32. “Restoration of Standing Pivot Transfer for Quadriplegic Patients Using a Totally
Implanted FNS System,” Research and Development Service, Department of Veterans
Affairs, April 1993 — March 1996 ($271,519). Principal Investigator.

33. “Development of Grasp and Upper Extremity Control with Functional Neuromuscular
Stimulation in Children,” Shriners Hospitals, January 1992 — December 1994
($1,637,223). Principal Investigator.

34. “Functional Neuromuscular Stimulation of the Lower Extremities in Children with Spinal
Cord Injuries,” Shriners Hospitals, January 1992 — December 1994 ($3,757,476).
Principal Investigator.
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35. “Application of Artificial Neural Networks to Control FNS-Generated Walking in
Children with Spinal Cord Injuries,” Shriners Hospitals, January 1992 — December 1994
($135,000). Co-Investigator with J. Abbas.

36. “Voluntary Postural Responses During FNS-Induced Standing,” Shriners Hospitals 1990-
1993 ($135,000). Co-Investigator with M. Moynahan.

37. “Development of Grasp and Upper Extremity Control with Functional Neuromuscular
Stimulation in Children,” Shriners Hospitals 1989-1991 ($335,306). Principal
Investigator.

38. “Functional Neuromuscular Stimulation of the Lower Extremities in Children with Spinal
Cord Injuries,” Shriners Hospitals 1989-1991 ($1,598,792). Principal Investigator.

39. “Functional Neuromuscular Stimulation of the Lower Extremities in Children with Spinal
Cord Injuries,” Shriners Hospitals 1986-1989 ($1,101,190). Co-investigator with R.
Betz.

40. “Myoelectrically Controlled Above-Knee Prosthesis,” Veterans Administration, 1984-
1986 ($348,000). Co-investigator with G. Moskowitz and H. Hillstrom.

41. “Adaptive Spatial Pattern Recognition and Time Series Signal Analysis Techniques for
Myoelectric Control of Lower Limb Prostheses,” National Science Foundation 1984-
1986 ($333,000). Co-investigator with G. Moskowitz and H. Hillstrom.

PUBLICATIONS:
Peer-Reviewed Papers (Submitted)

1. *“Fascicular anatomy of the human femoral nerve: implications for neural prostheses
utilizing nerve cuff electrodes,” K. Gustafson, J. Neville, I. Syed, J.A. Davis, R.J. Triolo.
Clinical Anatomy - (submitted, September 2005)

2. “Experimental verification and application of a computational technique for determining
ground reactions in human bipedal stance,” M Audu, R. Kirsch, R.J. Triolo. Journal of
Biomechanics — (submitted, August 2005).

3. “Surface electromyography activity of trunk muscles during wheelchair propulsion,” Y.
Yang, A. Koontz, R. Triolo, J. Mercer, M. Bonninger. Clinical Biomechanics —
submitted, June 2005).

Peer-Reviewed Papers (Published or Accepted for Publication)

1. “Long term prevention of pressure ulcers in high-risk individuals: a case study of the use
of gluteal neuromuscular electrical stimulation,” K Bogie, X Wang, RJ Triolo. Archives
of Physical Medicine & Rehabilitation - (Accepted for publication, November 2005).

2. “Feasibility of a neuroprosthesis for the control of seated posture after spinal cord injury
with functional electrical stimulation: a simulation study,” AJ Wilkenfeld, RJ Triolo,
ML Audu. Journal of Rehabilitation Research & Development - (Accepted for
publication, November 2005).

3. “Interventions for mobility and manipulation after spinal cord injury: a review of orthotic
and neuroprosthetic options,” J Knutson, M Audu, R Triolo. Topics in Spinal Cord
Rehabilitation — (Accepted for publication, November 2005).

4. “Selection of an optimal muscle set for a standing neuroprosthesis using a human
musculoskeletal model”, B. Heilman, R. Kirsch, M. Audu, R.J. Triolo. Journal of
Rehabilitation Research & Development - (Accepted for publication, September 2005).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

“A model based study of passive joint properties on muscle effort during stance,” K.
Amankwah, R.J. Triolo, R. Kirsch, M. Audu, Journal of Biomechanics — (Accepted for
publication, August 2005).

“The feasibility of a functional neuromuscular stimulation powered mechanical gait
orthosis with coordinated joint locking,” CS To, RF Kirsch, R Kobetic, RJ Triolo. IEEE
Transactions on Neural Systems and Rehabilitation Engineering 13(2):227-235, 2005.
“Clinical applications of electrical stimulation after spinal cord injury.” GH Creasey, CH
Ho, RJ Triolo, DR Gater, AF DiMarco, KM Bogie, MW Keith. Journal of Spinal Cord
Medicine 27(4): 365-375, 2004.

“Development of a new assessment of effort and assistance in standing pivot transfers
with FES.” C. Bieri, L. Rohde G.S. Danford, E. Steinfeld, S. Snyder, R.J. Triolo.
Journal of Spinal Cord Medicine 27:226-235, 2004

“The Effects of Trunk Stimulation on Bimanual Seated Workspace.” S. Kukke, R.J.
Triolo, IEEE Transactions on Neural Systems and Rehabilitation Engineering 12(2):
177-185, 2004

“Performance of epimysial stimulating electrodes in the lower extremities of individuals
with spinal cord injury.” J. Uhlir, R.J. Triolo, J.A. Davis, C. Bieri. IEEE Transactions
on Neural Systems and Rehabilitation Engineering 12(2): 279-287, 2004

“The effects of spinal cord injury on lower limb passive joint moments revealed through
a non-linear viscoelastic model.” K Amankwah, RJ Triolo, R Kirsch, Journal of
Rehabilitation Research & Development 41(1): 15-32, 2004.

“The effects of regular use of neuromuscular electrical stimulation on tissue health.” K.
Bogie, R.J. Triolo. Journal of Rehabilitation Research & Development 40(6):469-476,
2003.

“A computational technique for determining the ground reaction forces in human bipedal
stance.” ML Audu, RF Kirsch, RJ Triolo. Journal of Applied Biomechanics 19:361-371,
2003

“Development of a hybrid gait orthosis: a case report.” R. Kobetic, E.B. Marsolais, D.
Davy, R. Gaudio, R. Triolo. Journal of Spinal Cord Medicine 26(3): 254-258, 2003.
“Long term user perceptions of an Implanted Neuroprosthesis for Exercise, Standing and
Transfers after Spinal Cord Injury.” S. Agarwal, R.J. Triolo, R. Kobetic, M. Miller, C.
Bieri, S. Kukke, L. Rohde, J.A. Davis. Journal of Rehabilitation Research &
Development 40(3): 214-234, 2003.

“Consumer perspectives on mobility: implications for neuroprosthesis design,” D.L.
Brown-Triolo, M.J. Roach, R.J. Triolo, K Nelson. Journal of Rehabilitation Research &
Development 39(6): 659-669, 2002.

“Preliminary performance of a surgically implanted neuroprosthesis for standing and
transfers” J.A. Davis, R.J. Triolo, J.P. Uhlir, C. Bieri, L. Rohde, D. Lissy. Journal of
Rehabilitation Research & Development 38(6): 609-617, 2001.

“Introduction to the single topic issue on functional electrical stimulation.” R. J. Triolo,
Journal of Rehabilitation Research & Development 38(6): vi-ix, 2001.

“Effects of active hip extension moment and posture on upper extremity support forces
during FNS-induced standing.” R.J. Triolo, M.A. Wibowo, J.P. Uhlir, R. Kobetic, R.F.
Kirsch. Journal of Rehabilitation Research & Development 38(5): 545-555, 2001.
“Selectivity of Intramuscular Stimulating Electrodes in the Lower Limbs.” R.J. Triolo,
M.Q. Liu, R. Kobetic, J.P. Uhlir. Journal of Rehabilitation Research & Development
38(5): 533-544, 2001.
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21.

22,

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

“A reusable, self-adhesive electrode for intra-operative stimulation in the lower limbs.”
R.J. Triolo, J.D. Moss, N. Bhadra. - Journal of Rehabilitation Research & Development
38(5): 527-532, 2001.

“Preface to the special millennium paper issue on functional electrical stimulation,” R.
Triolo, R. Kirsch. Neuromodulation 4(4):139-141, 2001.

“Modeling the postural disturbances caused by upper extremity movements,” R.J.
Triolo, K.N. Werner, R.F. Kirsch. IEEE Transactions on Rehabilitation Engineering
9(2): 1-8, 2001.

“Surgical technique for installing an 8-channel neuroprosthesis for standing,” JA Davis,
R.J. Triolo, J.P. Uhlir, N. Bhadra, D.A. Lissy, S. Nandurkar, E.B. Marsolais. Clinical
Orthopaedics and Related Research 2001(4): 237-252, 2001.

“Architecture of the rectus abdominis, quadratus lumborum, and erector spinae.” S.
Delp, S. Suryanarayanan, W. Murray, J. Uhlir and R. Triolo. Journal of Biomechanics
34(3): 371-375, 2001.

“Implications of hip subluxation for FES-assisted mobility in patients with spinal cord
injury,” R. Betz, R.J. Triolo, M.J. Mulcahey, J. McCarthy, B.T. Smith. Orthopaedics
24(2):181-184, 2001.

“The use of selective stimulation of the quadriceps to improve standing function in
paraplegia,” J.P. Uhlir, R.J. Triolo, R. Kobetic. IEEE Transactions on Rehabilitation
Engineering. 8(4): 514-522, 2000.

“Electrical stimulation: current practice and emerging concepts — introduction to the
special issue of assistive technology on electrical stimulation.” R.J. Triolo. Assistive
Technology 12(1): 2-5, 2000.

“Neuromuscular stimulation for motor neuroprostheses in hemiplegia.” J. Chae, R.
Triolo, K. Kilgore, and D. Yu. Critical Reviews in Physical Medicine and Rehabilitation
12: 1-23, 2000.

“Implanted functional electrical stimulation system for mobility in paraplegia: a follow-
up case report.” R. Kobetic, R.J. Triolo, J. Uhlir, C. Bieri, M. Wibowo, G. Polando, E.
B. Marsolais, J.A. Davis, K. Ferguson, M. Sharma. IEEE Transactions on Rehabilitation
Engineering 7(4): 390-398, 1999.

“Walking with a hybrid orthosis system.” K. Ferguson, G. Polando, R. Kobetic, R.J.
Triolo, E.B. Marsolais. Spinal Cord (formerly Paraplegia) 37: 800-804, 1999.

“Lower extremity applications of functional neuromuscular stimulation after spinal cord
injury,” R.J. Triolo, K. Bogie. Topics in SCI Rehabilitation 5(1): 44-65, 1999.
“Implantation of a 16-channel functional electrical stimulation walking system.” M.
Sharma, E.B. Marsolais, G. Polando, R.J. Triolo, J.A. Davis, N. Bhadra, J. Uhlir.
Clinical Orthopaedics and Related Research. 347: 236-242, 1998.

“Clinical perspectives on neuromuscular stimulation in children with incomplete spinal
cord injuries.” R.J. Triolo. Pediatric Physical Therapy. 9(3): 139-143, 1997.
“Muscle selection and walking performance of multichannel FES systems for ambulation
in paraplegia.” R. Kobetic, R.J. Triolo. IEEE Transactions on Rehabilitation
Engineering. 5(1): 23-29, 1997.

“Experimental evaluation of an adaptive feedforward controller for use in functional
neuromuscular stimulation systems.” J.J. Abbas, R.J. Triolo. IEEE Transactions on
Rehabilitation Engineering 5(1): 12-22, 1997.

“Motor responses to FES electrodes in a growing limb,” J.M. Akers, R.J. Triolo, R.R.
Betz. IEEE Transactions on Rehabilitation Engineering. 4(4): 243-250, 1996.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

“Implanted FNS systems for assisted standing and transfers for individuals with cervical
spinal cord injuries: clinical case reports,” R.J. Triolo, C. Bieri, J. Uhlir, R. Kobetic, A.
Scheiner, E.B. Marsolais. Archives of Physical Medicine & Rehabilitation. 77(11): 1119-
1128, 1996.

“The bone mineral content of children with spinal cord injury.” M. Moynahan, R.R.
Betz, R.J. Triolo, A. Mauer. Journal of Spinal Medicine. 19(4):249-254, 1996.

“Home use of a FES system for standing and mobility in adolescents with spinal cord
injury.” M. Moynahan, C. Mullin, J. Cohn, C.A. Burns, E.E. Halden, R.J. Triolo, R.R.
Betz. Archives of Physical Medicine & Rehabilitation 77(10):1005-1013, 1996.
“Challenges to clinical deployment of upper extremity neuroprostheses,” R.J. Triolo, R.
Nathan, Y. Handa, M. Keith, R. Betz, S. Carroll, K. Kantor. Journal of Rehabilitation
Research and Development 33(2):111-122, 1996.

“Effects of functional neuromuscular stimulation on the joints of adolescents with spinal
cord injury.” R. Betz, B. Boden, R.J. Triolo, M. Mesgarzadeh, E. Gardner, R. Fife.
Paraplegia 34:127-136, 1996.

“Inter-rater reliability of a clinical test of standing function,” R.J. Triolo, G. Eisenhower,
T. Stabinski, D. Wormser. Journal of Spinal Cord Medicine, 18(1):13-21, 1995.
“Application of functional neuromuscular stimulation to children with spinal cord
injuries: candidate selection for research applications,” R.J. Triolo, R.R. Betz, M.J.
Mulcahey, E.R. Gardner. Paraplegia, 32: 824-43, 1994.

“Reliability of percutaneous intramuscular electrodes for upper extremity functional
neuromuscular stimulation in adolescents with tetraplegia,” B.T. Smith, R.R. Betz, M.J.
Mulcahey, R.J. Triolo. Archives of Physical Medicine and Rehabilitation, 75: 939-45,
1994

“Functional neuromuscular stimulation: outcomes in young people with tetraplegia,”
M.J. Mulcahey, B.T. Smith, R.R. Betz, R.J. Triolo, P.H. Peckham. Journal of the
American Paraplegia Society,17(1): 20-35, 1994.

“Development and standardization of a clinical evaluation of standing function,” R.J.
Triolo, B. Reilley, W. Freedman, R. Betz. IEEE Transactions on Rehabilitation
Engineering, 1(1): 18-25, 1993.

“The Functional Standing Test,” R.J. Triolo, B. Reilley, W. Freedman, R.R. Betz. IEEE
Engineering In Medicine and Biology Magazine, 11(4): 32-4, 1992.

“Bipolar latissimus dorsi transposition and functional neuromuscular stimulation to
restore elbow flexion in an individual with C4 tetraplegia and C5 denervation,” R.R.
Betz, M.J. Mulcahey, B.T. Smith, R.J. Triolo, A.A. Weiss, M. Moynahan, M.W. Keith,
P.H. Peckham. Journal of the American Paraplegia Society, 15(4): 220-8, 1992.

“The application of a modified neuroprosthetic hand system in a child with a C7 spinal
cord injury,” B.T. Smith, M.J. Mulcahey, R.J. Triolo, R.R. Betz. International Journal
of Paraplegia, 30: 598-606, 1992.

“The experimental demonstration of a multichannel time series myoprocessor: system
testing and evaluation,” R.J. Triolo, G. Moskowitz. IEEE Transactions on Biomedical
Engineering, 36(10): 1004-17, 19809.

“The theoretical development of a multichannel time series myoprocessor for
simultaneous limb function detection and muscle force estimation,” R.J. Triolo, G.
Moskowitz. IEEE Transactions on Biomedical Engineering, Vol. 36(10): 1018-27, 1989.
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53.

54,

55.

“Tetanic responses of electrically stimulated paralyzed muscle at varying interpulse
intervals,” S.G. Carroll, R.J. Triolo, H.J. Chizeck, R. Kobetic and E.B. Marsolais. IEEE
Transactions on Biomedical Engineering, 36(7): 644-54, 1989.

“Identification of time series models of lower extremity EMG for control of prostheses
using Box Jenkins criteria,” R.J. Triolo, D. Nash, G. Moskowitz. IEEE Transactions on
Biomedical Engineering, 35(8): 584-95 1988.

“Comments on upper extremity limb function discrimination using EMG signal analysis
and the relationship between parallel-filtering and hypothesis-testing limb function
classifiers,” R.J. Triolo, G. Moskowitz. IEEE Transactions on Biomedical Engineering,
32:239-41, 1985.

Book Chapters:

1.

“The Next Step: Restoring Walking after Paralysis” with R. Kobetic and E.B. Marsolais
in Human Walking, 3" edition, Jessica Rose Agramonte, editor. Lippincott Williams &
Williams, Philadelphia PA (in press).

“Neuromuscular Electrical Stimulation in Spinal Cord Injury” with J. Chae, K. Kilgore,
G. Creasey and A. DiMarco in Spinal Cord Medicine, S. Kirschblum, D. Campagnolo
and J. DeL.isa, editors. Lippincott Williams & Wilkins, Philadelpha PA, 2003, Chapter
25, (pp. 360-388).

“The Role of Electrical Stimulation in Management of Spinal Cord Injury Patients” with
E.B. Marsolais, R. Kobetic and S. Nandurkar in Comprehensive Management of the
Spinal Cord Injured Patient, B.Y. Lee and L.E. Ostrander, editors. Demos Publishing,
New York NY, 2002. Chapter 16 (pp.201-230).

“Movement Synthesis and Regulation in Neuroprostheses” with P. Crago and R. Kirsch
in Biomechanics and Neural Control of Movement, J.M. Winters and P.E. Crago, editors.
Sringer-Verlag, New York, 2000. Chapter 42 (pp. 573-589).

“Functional Electrical Stimulation in Spinal Cord Injury” with J. Chae, K. Kilgore and G.
Creasey in Physical Medicine and Rehabilitation Clinics of North America: Topics in
Spinal Cord Injury Medicine G.H. Kraft and M.C. Hammond, editors W.B. Saunder
Company (Harcourt Brace Jovanovich, Inc.), Philadelphia PA. February, 2000 (pp. 209-
226).

“Functional Neuromuscular Stimulation” with J. Chae, K. Kilgore, and G. Creasey in
Rehabilitation Medicine: Principles and Practices, Edition 3, J. DeLisa & B. Gans,
editors. Lippencott Raven, Philadelphia PA, 1998. Chapter 24 (pp. 611-634).
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Eisenhower, T. Stabinski, D. Wormser, R. Craik. Proceedings of the International
Conference of the IEEE Engineering in Medicine and Biology Society, Baltimore MD,
pp. 470-1, November 1994.

101. “An Automated Method for Describing Muscle Fatigue,” R.J. Triolo and M.
Lawrence. Proceedings the International Conference of the IEEE Engineering in
Medicine and Biology Society, Baltimore MD, pp. 337-8, November 1994,

102. “The Effects of Functional Neuromuscular Stimulation on the Joints of the Lower
Extremity in Spinal Cord Injured Children,” R.R. Betz, B. Boden, R.J. Triolo, E.R.
Gardner, R.S. Fife. Journal of the American Paraplegia Society, 17(2):119, 1994.

103. “Functional Neuromuscular Stimulation: Functional Outcomes in Young People
with Tetraplegia,” M.J. Mulcahey, B.T. Smith, R.J. Triolo, R.R. Betz. Journal of the
American Paraplegia Society, 16(2):142, 1993.

104. “Functional Neuromuscular Stimulation and Surgical Reconstruction of the Hand
in Long-term Tetraplegia,” M.J. Mulcahey, R.R. Betz, B.T. Smith, R.J. Triolo, A.A.
Weiss, M.W. Keith. Journal of the American Paraplegia Society, 16(2):133,1993.

105. “Experimental Evaluation of an Adaptive Feed Forward Controller for Use in Functional
Neuromuscular Stimulation Systems,” J. Abbas, R.J. Triolo. Proceedings of the
International Conference of the IEEE Engineering in Medicine and Biology Society, pp.
1326-7, San Diego, CA, 1993.

106. “Contralateral Shoulder Movement as an FNS Control Source for C4 Tetraplegics: A
Case Report,” B. T. Smith, M.J. Mulcahey, R.J. Triolo, R.R. Betz. Proceedings of the
International Conference of the IEEE Engineering in Medicine and Biology Society, pp.
1320-21, San Diego, CA, 1993.

107.*Characteristics of the Pediatric SCI Population Relative to the Application of FNS,”
R.J. Triolo, R.R. Betz, M.J. Mulcahey, E.R. Gardner. Journal of the American
Paraplegia Society, 16(2):142, 1993.

108. “Functional Neuromuscular Stimulation: Functional Outcomes in Young People with
Tetraplegia,” M.J. Mulcahey, B.T. Smith, R.J. Triolo, R.R. Betz. Journal of the
American Paraplegia Society, 16(2):142, 1993.

109. “Prolonged Standing for Children with Paraplegia by Means of Hybrid Orthosis: A
Case Study,” T. Houdayer, W. Freedman, R.J. Triolo, B. Andrews, R. Betz.
Proceedings of the 14th Annual International Conference of the IEEE Engineering in
Medicine and Biology Society, pp. 1349-51, 1992.

110.“The Effects of Functional Neuromuscular Stimulation on the Joints of the Lower
Extremity in Spinal Cord Injured Children,” R.R. Betz, C.L. Cole, R.J. Triolo, E.R.
Gardner, J.C. Cohn, R.S. Fife. Journal of the American Paraplegia Society, 15(2): 74,
April 1992.
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111.*A Survey of the Pediatric Spinal Cord Injured Population on Attitudes Toward
Standing,” J.C. Cohn, M. Moynahan, R.J. Triolo, R.R. Betz. The Journal of the
American Paraplegia Society, 15(2): 139, April 1992.

112.*A Survey of the Pediatric Spinal Cord Injured Population on Attitudes Toward
Standing,” J.C. Cohn, M. Moynahan, R.J. Triolo, R.R. Betz. Neurology Report,
15(4):11, April 1992.

113.“Bipolar Latissimus Dorsi Transposition and Functional Neuromuscular Stimulation to
Restore Elbow Flexion in a C4 Quadriplegic with C5 Denervation,” M.J. Mulcahey,
R.R. Betz, B.T. Smith, R.J. Triolo, A.A. Weiss, M.W. Keith, P.H. Peckham, A. Mitra.
Journal of the American Paraplegia Society, 15(2): 76, April 1992.

114.*A Standardized Evaluation of Standing Function for Children with Spinal Cord
Injuries,” R.J. Triolo, B. Reilley, M.J. Mulcahey, R.R. Betz, J.C. Cohn. Invited paper,
Proceedings, 13th Annual IEEE Engineering in Medicine and Biology Society, pp.
1999-2001, Orlando, FL, 1991.

115.*Postural Control During One-Arm Support Standing: EMG Characterization,” M.
Moynahan, R.J. Triolo, R.R. Betz. Invited paper, Proceedings, 13th Annual IEEE
Engineering in Medicine and Biology Society, pp. 1811-3, Orlando, FL, 1991.

116.“Pilot Study: Application of Intramuscular Stimulation to Upper Extremity Musculature
of a Child with Spastic Quadriparesis, Cerebral Palsy,” B.T. Smith, M.J. Mulcahey,
R.J. Triolo, R.R. Betz. Invited paper, Proceedings, 13th Annual IEEE Engineering in
Medicine and Biology Society, pp. 1814-6, Orlando, FL, 1991.

117.“The Effects of Functional Neuromuscular Stimulation on the Bone Mineral Content in
the Lower Limbs of Spinal Cord Injured Children,” R.R. Betz, R.J. Triolo, V.M.
Hermida, M. Moynahan, E.R. Gardner, A. Mauer, S.D. Cook, J.T. Bennett. The Journal
of the American Paraplegia Society, 14(2): 65-66, April 1991.

118.*“Restoration of Hand Function in the C7 Spinal Cord Injured Child,” M.J. Mulcahey,
B.T. Smith, R.J. Triolo, R.R. Betz. The Journal of the American Paraplegia Society,
14(2):101, April 1991.

119.“Development and Standardization of an Evaluation for Standing Function in Children
with Spinal Cord Injuries,” R.J. Triolo, B. Reilley, M.J. Mulcahey, R.R. Betz, J. Cohn.
The Journal of the American Paraplegia Society, 14(2): 101, April 1991.

120.“Training Tools for a Neuroprosthetic Hand System,” B.T. Smith, M.J. Mulcahey, R.J.
Triolo, R.R. Betz. Proceedings, 14th Annual Conference, Rehabilitation Engineering
Society of North America (RESNA), pp. 394-6, Kansas City, MO, 1991.

121. “Further Development of a Hybrid Orthosis for Prolonged Standing in Children with
Complete Spinal Cord Injuries,” R.J. Triolo, R. Barnett, B.J. Andrews. Proceedings of
the World Congress on Biomechanics, La Jolla, CA, p. 330, August 1990.

122.“Agreement of EMG and Strength-Duration Tests in Determining a Lower Motor
Neuron Lesion in Children with Spinal Cord Injuries,” E.R. Gardner, T.M. Sweezy,
R.J. Triolo, R.R. Betz. American Physical Therapy Association Annual Conference,
Anaheim, CA, June 1990.

123.“Improvement of Hand Function in Children with Arthogryposis following
Neuromuscular Stimulation (NMES) - A Preliminary Report,” S. Weaver, E.R. Gardner,
R.J. Triolo, R.R. Betz. 1990 Annual Meeting of the Association of Children's
Prosthetic-Orthotic Clinics, Valhalla, NY, June 6-9, 1990.

124.“Force-Velocity and Length-Tension Properties of Stimulated Human Quadriceps
Muscle in Spinal Cord Injured Children,” R.J. Triolo, R.R. Betz , D. Robinson.
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Proceedings of 11th Annual IEEE Engineering in Medicine and Biology Conference,
Seattle, WA, p. 967-8, November 1989.

125.“Physiological Responses to FNS Exercise in Children with Spinal Cord Injuries,” D.
Robinson, R.J. Triolo, R. R. Betz. Proceedings of 11th Annual IEEE Engineering in
Medicine and Biology Conference, Seattle, WA, p. 1498-9, November 1989.

126.*“The Design of Output Stage Circuitry for Constant Current Neuromuscular
Stimulation,” A. Alm, R. Kobetic, R.J. Triolo, B. Smith, J. Buckett and G. Borges,
Proceedings of 11th Annual IEEE Engineering in Medicine and Biology Conference,
Seattle, WA, p. 1051-2, November 1989.

127.*Repeatability of Isometric Strength and Endurance of the Electrically Stimulated
Quadriceps in Children with Spinal Cord Injuries,” E.R. Gardner, R.J. Triolo, R.R.
Betz. Physical Therapy 69(5): 369, June 1989.

128. “Effects of Stimulus Frequency on Contractile Properties of Paralyzed Muscle,” S.
Carroll, R.J. Triolo, H.J. Chizeck, R. Kobetic, E.B. Marsolais. Proceedings of 10th
Annual IEEE Engineering in Medicine and Biology Conference, pp. 1936-7, New
Orleans, LA, November 1988.

129.“The Eccentric Strength of Electrically Stimulated Paralyzed Muscle,” R.J. Triolo, D.
Robinson, E. Gardner, R.R. Betz. Proceedings of 9th Annual IEEE Conference on
Engineering in Medicine and Biology, Boston, MA, November 1987.

130. “Experimental Demonstration of a Time Series Myoprocessor for the Control of an A/K
Prosthesis,” R.J. Triolo, G. Moskowitz. Invited paper, Proceedings 8th Annual IEEE
EMBS Conference, Dallas-Fort Worth, TX, November 1986.

131.“Channel Selection for Multichannel Time Series Myoprocessors,” R.J. Triolo, G.
Moskowitz. Proceedings 39th ACEMB Conference, Baltimore, MD, September 1986.

132.“A 2D Force Feedback Monitor for Repeatable Muscle Contractions,” R.J. Triolo, H.
Hillstrom, G. Moskowitz. Proceedings 39th ACEMB Conference, Baltimore, MD,
September 1986.

133.“A Multichannel Time Series Myoprocessor for Robust Classification of Limb Function
and Estimation of Muscle Force,” R.J. Triolo, G. Moskowitz. IEEE Transactions on
Biomedical Engineering, Vol. BME-32, p. 875, October 1985.

134.*“A Multichannel Time Series Myoprocessor for Robust Classification of Limb Function
and Estimation of Muscle Force,” R.J. Triolo, G. Moskowitz. Proceedings 7th Annual
IEEE EMBS Conference, Chicago, IL, September 1985.

135. “Simultaneous Limb Function Identification and Muscle Force Estimation,” R.J.
Triolo, G. Moskowitz. Invited paper, Proceedings 38th ACEMB, Chicago, IL, 1985.

136. “Applications of Box-Jenkins Criteria to the Identification of Time Series Models of
Lower Extremity EMG for the Control of Prostheses,” R.J. Triolo, D. Nash, G.
Moskowitz. Proceedings of the 6th Annual Conference, IEEE Engineering in Medicine
and Biology Society, Los Angeles, CA, September 1984.

137.“Operating Range of Multichannel Time Series Myoprocessors,” R.J. Triolo, G.
Moskowitz. Invited paper, Proceedings of the 37th Annual Conference on Engineering
in Medicine and Biology, Los Angeles, CA, September 1984.

138. “Variation of AR Parameters with Contraction Level,” R.J. Triolo, G. Moskowitz.
Proceedings of the 36th Annual Conference on Engineering in Medicine and Biology,
Columbus, OH, September 1983.

RJT_CVO05 12/23/2005 11:10:00 AM Page 20



139.*“The Effects of AR Filter Design on Limb Function Classification,” R.J. Triolo, G.

Moskowitz. Proceedings of the 36th Annual Conference on Engineering in Medicine
and Biology, Columbus, OH, September 1983.

140.*“Autoregressive EMG Analysis and Prosthetic Control,” R.J. Triolo, G. Moskowitz.

Proceedings of the 35th Annual Conference on Engineering in Medicine and Biology,
Philadelphia, PA, September 1982.

PROFESSIONAL ACTIVITIES:

Organizing Committee: XXth Congress of the International Society of Biomechanics
(I1SB) & 20™ American Society of Biomechanics (ASB) , Cleveland OH - August 2005.
Chair, Functional Electrical Stimulation platform session, XXth Congress of the
International Society of Biomechanics, Cleveland OH — August 2005.

Organizing Committee, 7th Symposium on Footwear Biomechanics (Technical Interest
Group of the International Society of Biomechanics), Cleveland OH, August 2005.
Reviewer, International Conference on Robotics and Automation, Barcelona Spain, 2005.
Recipient, 2004 Maurice Saltzman Award for Clinical Excellence (with the Cleveland
FES Center), Mt. Sinai Foundation.

Function, Integration and Rehabilitation Science Subcommittee, Division of Scientific
Review, National Institute of Child Health and Human Development, National Institutes
of Health, 2004.

External Reviewer, Motor Accidents Authority of New South Whales, Australia (Injury
Management Project Grants), 2004.

Chair, Stimulation Technology Session, International FES Society Annual Scientific
Meeting, 2004.

Reviewer, IEEE Transactions on Robotics and Automation, 2002.

Board of Directors, International FES Society (IFESS) 2002-2005.

Reviewer, Neuromodulation, 2002.

Grant Reviewer/Consultant, Whitaker Foundation, 2002.

Conference Chair, IFESS 2001: 6™ Annual Scientific Meeting of the International
Functional Electrical Stimulation Society, Cleveland Ohio, 2001.

Guest Editor, Journal of Rehabilitation Research & Development special issue on
Functional Electrical Stimulation, Winter 2001.

Guest Editor, Neuromodulation special issue on Functional Electrical Stimulation, Fall
2001

Reviewer, Neurorehabilitation and Neural Repair, December 2000.

Guest Editor, Assistive Technology special issue on Functional Electrical Stimulation,
Spring, 2000.

Editorial Board, Journal of Rehabilitation Research and Development, 1999 - present
Associate Editor, IEEE Transactions on Rehabilitation Engineering, 1999 - present
Special Scientific Grant Reviewer, Spinal Cord Research Foundation/Paralyzed Veterans
of America, 1999-2000.

External Reviewer, Louisiana Board of Regents Health Excellence Fund (HEF) program,
2000

Chair, Functional Electrical Stimulation Special Interest Group, Rehabilitation
Engineering Society of North America (RESNA), 1999-00.
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e Chair, Functional Electrical Stimulation Scientific Session, Rehabilitation Engineering
Society of North America (RESNA), Annual Meeting, June 1999.

e Chair, Functional Electrical Stimulation Special Interest Group, Rehabilitation
Engineering Society of North America (RESNA), 1998-99.

e Session Chair, Physiologic Motor Systems (Rehabilitation Engineering Track),
Biomedical Engineering Society Meeting, Cleveland OH, October 12, 1998.

e CWRU representative and exhibitor, Bioengineering Conference (BECON), National
Institutes of Health, February 1998.

e Proposal Reviewer, Spinal Cord Research Foundation, 1998.

e Co-chair, Functional Electrical Stimulation Special Interest Group, Rehabilitation
Engineering Society of North America (RESNA), 1997-98.

e Ad hoc reviewer, Proceedings, Rehabilitation Engineering Society of North America,
1996

e Organizing Committee, First Conference of the International FES Society. Cleveland
OH, 1995-96.

¢ Organizing Committee, NIH Conference on Gait Analysis and Rehabilitation Medicine.

Baltimore MD, 1995-96.

Proposal Reviewer, Ministry of Science and Technology, Republic of Slovenia. 1995.

Reviewer, Medical and Biological Engineering & Computing, 1995

Editorial Board, Journal of Electromyography and Kinesiology, 1994 - present

Program Organizing Committee, IEEE Engineering in Medicine and Biology

Conference, Baltimore, MD. October 1994. Session Chair: Neuromuscular Systems and

Fatigue.

e Program Organizing Committee, Engineering Foundation Conference - Neural
Prostheses: Motor Systems IV. Deer Creek, OH. July 1994. Session Chair: Clinical
Applications - Upper Extremity.

e Program Organizing Committee, IEEE Engineering in Medicine and Biology
Conference, San Diego, CA. October, 1993. Session Chair: Functional Electrical
Stimulation.

e Special Faculty, Shriners Workshop on Human Motion Analysis, San Diego, CA.
October, 1993. Lecturer: “Standing and Walking with Functional Neuromuscular
Stimulation: Technical and Clinical Challenges.”

¢ National Science Foundation (NSF) Study Section, Biological and Engineering Systems.

June 1993.

Assistant Editor, IEEE Transactions on Rehabilitation Engineering, 1993 — 1999

Proposal Reviewer, National Science Foundation, 1991

Reviewer, IEEE Transactions on Biomedical Engineering, 1990 - present

Program Organizing Committee, IEEE Engineering in Medicine and Biology

Conference, Philadelphia, PA, October,1990. Session Chair: EMG.

e Special Faculty, Combined Sections of the American Physical Therapy Association
Annual Meeting, Philadelphia, PA October, 1990. Lecturer: “Upper and Lower
Extremity Applications of Functional Neuromuscular Stimulation.”

e Reviewer, CRC Press, Inc., 1986.
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SERVICE ACTIVITIES:

Chair, Biomedical Engineering & Prosthetics Review Panel, Department of Veterans
Affairs Rehabilitation R&D Service, 2005.

Dean’s Search Committee for Assistant Chief of Staff for Research (ACOS-R), Louis
Stokes Cleveland Department of Veterans Affairs Medical Center, 2005.

Steering Committee, Neuromusculo-Skeletal Training Grant. CWRU Department of
Orthopaedics. 2005.

Member, White House/VVA Commission on Emerging Technologies in Support of the
New Freedom Initiative. October, 2004.

Chair, Rehabilitation Engineering & Prosthetics Review Panel, Department of Veterans
Affairs Rehabilitation R&D Service, 2004.

Member, Research Committee, CWRU Department of Physical Medicine &
Rehabilitation. April 2003 — present

Judge, St. Ann Grade School Science Fair (2003)

Judge, Craftsman/NSTA Young Inventors Awards, Cleveland Municipal School District
Instructional Technology, Science and Mathematics Education Office (2002, 2003).
Board of Directors, “RePlay for Kids” (a nonprofit organization for the repair of
therapeutic toys and assistive technologies for children with disabilities), May 2001 —
present.

Dean’s Committee Representative, Research & Development Committee, Cleveland VA
Medical Center, 1998-2003.

Member, Executive Committee, Cleveland VA Center of Excellence in FES. 1998-
present

Member, Research Committee, CWRU Department of Orthopaedics. June 1995 - present.
Organizing Committee, CWRU Orthopaedics Research Day, June 22-23, 2001.

CWRU Biomedical Engineering Research Day and Open House — Student Scientific
Paper Judge, February 2001.

Professional Advisory Committee, Matching Persons with Technology (MPT) Training
and Evaluation Program (R43 HD38220-01A1 to The Institute for Matching Person &
Technology, Inc.), October — December 2000.

Organizing Committee, CWRU Orthopaedics Research Day, January 28-29, 2000.
Interviewer, CWRU Biomedical Engineering Open House (screening prospective
graduate students). February 1999.

Member, Research Advisory Committee, Department of Physical Medicine and
Rehabilitation, MetroHealth Medical Center. November 1997 — 1999.

Member and coordinator, Institutional Review Board (IRB) Health Hill Hospital for
Children, 1995 — 1999.

Member, Community Advisory Board, FES Resource Guide, Cleveland FES Center.
1994-1995.

Faculty Advisor, Case Engineering Service Group (student rehabilitation engineering
organization). 1996.

EDUCATIONAL ACTIVITIES:
University Courses

CWRU EBME 313: Biomedical Engineering Laboratory, Fall 2004.
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Conceived, organized and conducted laboratory experience for 12 undergradutate
students on myoelectric signal processing for the control of assistive devices. Included
signal acquisition, analog and digital filtering and relationship between processed EMG
and developed joint torque. Special attention was paid to the effects of stimulus artifact
and amplifier blanking on signal-to-noise ratio.

e CWRU EBME 314: Biomedical Engineering Laboratory, Spring 2004.

Conceived, organized and conducted laboratory experience for 12 undergradutate
students on substitute sensory feedback of center of pressure on standing balance.
Involved LabView acquisition of COP data and modulation of amplitude, frequency and
symmetry of an audio tone while standing with eyes open or closed. Students were
introduced to just-noticeable-differences, and posturography in terms of COP path length,
area and velocity metrics.

e CWRU EBME 507: Motor Systems Neuroprostheses, Spring 2003.

Organized and taught series of lectures on lower extremity FES systems, bracing and gait
analysis for graduate level course.

e CWRU EBME 307: Advanced Biomechanical Prosthetic Systems, Spring 2003 - 2005.
Lectured on human gait analysis, biomechanics of bipedal walking, and principles of
lower extremity neuroprostheses. Organized and conducted two hands-on data collection
and analysis experiences with VICON 700 motion capture system for assessing the
effects of velocity on kinematics and kinetics of gait.

e CWRU EBME 314: Biomedical Engineering Laboratory, Spring 2003.

Conceived, organized and conducted laboratory experience for 15 undergradutate
students on the ergonomics of the seated operator and coupling between hip and trunk
motion during forward reaching in the sagittal plane. Involved kinematic data and EMG
signal analysis. Participated in a second laboratory section this semester with Dr. Musa
Audu dealing with standing posture and balance.

e CWRU EBME 307: Advanced Biomechanical Prosthetic Systems, Spring 2002.
Lectured on human gait analysis, biomechanics of bipedal walking, and principles of
lower extremity neuroprostheses. Organized and conducted six hands-on data collection
and analysis experiences with VICON 700 motion capture system for assessing the
effects of velocity on kinematics and kinetics of gait.

e CWRU EBEM 313: Biomedical Engineering Laboratory, Fall 2001.

Conceived, organized and conducted 3 day laboratory experience for 15 students on the
effects of foot placement on balance using force platform (COP) and EMG signal
analysis.

¢ CWRU EBME 307: Advanced Biomechanical Prosthetic Systems, Spring 2001.
Lectured on human gait analysis, biomechanics of bipedal walking, and principles of
lower extremity neuroprostheses. Introduced concepts of kinematic and kinetic
measurements. Organized and conducted hands-on data collection and analysis
experiences with VICON 700 motion capture system for measuring seated work volumes.

e CWRU REHAB 5001: Introduction to Rehabilitation Medicine, Spring 2001.
Conducted lecture and interactive demonstrations regarding rehabilitative and functional
applications of electrical stimulation after spinal cord injury and stroke for exercise,
standing and ambulation.

e CWRU EBEM 313: Biomedical Engineering Laboratory, Fall 2000.
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Conceived, organized and conducted 3 day laboratory experience for 12 students on the
effects of lumbar spine mobility on seated workspace in three dimensions using
quantitative motion capture instrumentation.

e CWRU REHAB 5001: Introduction to Rehabilitation Medicine, Fall 2000.

Conducted lecture and interactive demonstrations regarding rehabilitative and functional
applications of electrical stimulation after spinal cord injury and stroke for exercise,
standing and ambulation.

e CWRU EBME 314: Biomedical Engineering Laboratory, Spring 2000.

Organized, conducted and graded an undergraduate laboratory on the biomechanics of the
lower extremities, specifically the measurement of passive joint properties and the effects
of biarticular muscles.

¢ CWRU EBME 307: Advanced Biomechanical Prosthetic Systems, Spring 2000.
Taught lectures on biomechanics of human gait, and lower extremity neuroprosthetic
systems. Presided over two laboratory sessions in the Motion Study Laboratory of the
Cleveland VA Medical Center

e CWRU EBME 105: Special Topic Report in Biomedical Engineering, Fall 19909.
Advised undergraduate students preparing research papers on neuroprostheses and
applications of functional neuromuscular stimulation.

e CWRU REHAB 5001: Introduction to Rehabilitation Medicine. Lower Extremity
Electrical Stimulation (with Dr. John Chae) Spring & Fall 1997, 1998, 1999.

Conducted lectures and demonstrations regarding rehabilitative and functional
applications of electrical stimulation after spinal cord injury and stroke for exercise,
standing and ambulation.

e CWRU EBME 507: Motor Systems Neuroprostheses, Spring 1999.

Organized and taught series of lectures on lower extremity FES systems, bracing and gait
analysis for graduate level course.

e CWRU EBEM 313: Biomedical Engineering Laboratory, Fall 1998.

Organized, conducted and graded undergraduate laboratory dealing with posturography
and biomechanics of human standing and balance.

e CWRU EBME 313: Biomedical Engineering Laboratory, Fall 1997.

Organized, instructed and moderated undergraduate laboratory on computer-aided
modeling and biomechanical simulations for surgical decision making.

e CWRU EBME 507: Motor System Neuroprostheses, Spring 1996.

Organized and taught sections on lower extremity FES systems and hybrid orthoses for
graduate level course.

e CWRU EBME 307: Biomechanical Prosthetic Systems, Spring 1995, 1996, 1997, 1998.
Developed and conducted new Senior-level undergraduate course of study in motor
prosthesis design. Capstone course in undergraduate curriculum. Reviewed principles of
assistive technology, clinical aspects of spinal cord injury and stroke, outcome
assessment, regulatory procedures and related design criteria for devices to assist upper
and lower extremity function.

¢ CWRU EBME 313: Biomedical Engineering Laboratory, Fall 1995.

Organized, instructed and moderated undergraduate laboratory on contractile properties
of stimulated muscle.
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Primary Research Advisor: Current Students or Projects in Progress

L. Fisher (Ph.D.), Department of Biomedical Engineering, CWRU
M. Shieffer (Ph.D.), Department of Biomedical Engineering, CWRU
S. Gartman (Ph.D.), Department of Biomedical Engineering, CWRU
A. Dutta (Ph.D.), Department of Biomedical Engineering, CWRU
R. Nataraj (Ph.D.), Department of Biomedical Engineering, CWRU
C. To (Ph.D.), Department of Biomedical Engineering, CWRU

Primary Research Advisor: Completed Doctoral Dissertations

K. Amankwah, “The Impact of Lower Extremity Passive Joint Properties on Standing
Function” Department of Biomedical Engineering, CWRU, 2004
VA Rehabilitation R&D Pre-Doctoral Fellowship, 2003

Primary Research Advisor: Completed Master’s Thesis Projects

J. Zakrajsek (M.S.), “Development and Feasibility of Error Distribution Map for Center
of Mass Controller for Automatic Control of Standing Balance with FNS,” Department of
Biomedical Engineering, CWRU, 2004.

D. Goldstein (M.S.), “Sensory Feedback for Balance in Standing Subjects,” Department
of Biomedical Engineering, CWRU, 2004.

C. To, “A Three-Dimensional Computer Model of theHybrid Orthosis System”,
Department of Biomedical Engineering, CWRU, 2004.

B. Heilman, “Selection of an Optimal Muscle Set for a Standing Neuroprosthesis”,
Department of Biomedical Engineering, CWRU, 2003

S. Kukke, “The Effects of Trunk Stimulation on Seated Workspace.” Master’s Thesis,
Department of Biomedical Engineering, CWRU, 2002.

J. Uhlir, “Selective Electrical Stimulation of the Quadriceps to Improve Standing
Function in Paraplegia.” Master’s Thesis, Department of Biomedical Engineering,
CWRU, 1998. Honorable Mention, 1997 Whitaker Student Paper Competition

M. Wibowo, “Selection and Activation of Hip Extensor Muscles for Standing with FNS.”
Master’s Thesis, Department of Biomedical Engineering, CWRU, 1998. Winner, 1998
Whitaker Student Paper Competition

K. Werner, “Modeling the Postural Disturbances Caused by Upper Extremity
Movements.” Master’s Thesis, Department of Biomedical Engineering, CWRU, 1998.
Winner, 1998 Whitaker Student Paper Competition

M. Walker, “The Effects of Intramuscular Electrical Stimulation Treatment on Shoulder
Subluxation, Pain, Motor Function, and Self-Care Skills in Chronic Hemiplegia.”
Master’s Thesis, Department of Biomedical Engineering, CWRU, 1998.

D. Wormser, G. Eisenhower & T. Stabinski. “Inter-rater Reliability of the Functional
Standing Test.” Master’s Thesis, Department of Physical Therapy, Beaver College,
Glenside, PA 1993.

T. Houdayer. “Prolonged Standing for Children with Paraplegia by Means of Hybrid
Orthosis: A Case Study.” Master’s Thesis, Biomedical Engineering & Science Institute.
Drexel University, Philadelphia, PA, 1993.

B. Dodge & S. Sheehan. “The Functional Reach Test: Its Reliability and Utility with a
Young Population.” Master’s Thesis, Department of Physical Therapy, Beaver College,
Glenside, PA 1992.
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N. Barnett & H. Lamite. “A Comparison of Energy Expenditure Between FNS
Supported Standing and KAFO Supported Standing with Paraplegic Patients.” Master’s
Thesis, Department of Physical Therapy, Beaver College, Glenside, PA 1991.

B. Billau. “Development and Standardization of an Evaluation for Function in Standing.”
Master’s Thesis, Biomedical Engineering & Science Institute, Drexel University,
Philadelphia, PA,1990

S. Albright & M. Pettit. “The Effect of Electrical Stimulation on Upper Extremity ROM
and Function in Children with Spastic CP.” Master’s Thesis, Department of Physical
Therapy, Beaver College, Glenside, PA 1989.

Student Examining Committees

Y. Yang, Doctoral Degree, Department of Rehabilitation Science, University of
Pittsburgh, 2005.

M. Pierre, Doctoral Degree, Department of Biomedical Engineering, CWRU, 2005
O. Papuga, Master’s Degree, Department of Biomedical Engineerng, CWRU, 2004.
P. Yoo, Doctoral Degree, Department of Biomedical Engineering, CWRU, 2004.

P. Spooner, Doctoral Degree, Department of Electrical and Electronic Engineering,
University of Melbourne, Melbourne Australia, 2001.

E. Hartman, Master’s Degree, Department of Biomedical Engineering, University of
Kentucky, Lexington KY, 2000.

M. Tarler. Doctoral Degree, Department of Biomedical Engineering, CWRU, 1999
S. Chang. Doctoral Degree, Department of Systems & Industrial Engineering, CWRU,
1997.

J. Abbas. Master’s Degree, Department of Biomedical Engineering, CWRU, 1990.

Post-Doctoral Fellows Sponsored & Advised

A. Winkenfeld, CWRU School of Medicine, 9/00 — present
Winner, Crile Summer Research Fellowship;

NIH Post-Doctoral Fellowship (F32) Awardee (2002-2003)
M. Audu, Ph.D. (2000-2001)

N. Lan, Ph.D. (1999)

K. Bogie, D.Phil. (1996-1999)

W. Zhao, Ph.D. (1996-1999)

J. Abbas, Ph.D. (1992-93)

M. Moynahan, M.S. - pre-doctoral fellowship (1990-93)

R. Barnett, Ph.D. (1989-90)

G. Phillips, Ph.D. (1989)

Senior Projects Advised

C. Pulliam (B.S.), Department of Biomedical Engineering, CWRU 1/05-6/06.

D. Yungher (B.S.), Department of Biomedical Engineering, CWRU 6/04-5/05.

E. Wilson (B.S.), Department of Biomedical Engineering, CWRU 5/03-5/04

M. Finlay (B.S.), Department of Mechanical and Aerospace Engineering, CWRU 1/02-
5/02 “A Flexible Locking Thoracic-Lumbar-Sacral Orthosis (TLSO).”
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e M. Liu (B.S), Department of Biomedical Engineering, CWRU 9/97-12/97 “Selectivity of
Intramuscular Stimulating Electrodes in the Lower Extremities.”

e J. Moss (B.S.), Department of Biomedical Engineering, CWRU 6/96-12/96 “A Reusable,
Self-adhesive Electrode for Intraoperative Muscle Stimulation in the Lower Extremity”
Winner, 1997 Paralyzed Veterans of America Student Design Competition.

e K. Haycook (B.S.), Department of Biomedical Engineering, CWRU 9/96-12/96

Undergraduate Research Projects

M. Quick, Department of Mechanical & Aerospace Engineering, CWRU. 9/04-12/04
M. Hathorn, Department of Biomedical Engineering, CWRU 6/04-9/04

A. Mathewson, Department of Biomedical Engineering, CWRU 9/03-12/03
K. Kemp, Department of Biomedical Engineering, CWRU 3/03-5/03

S. Gartman, Department of Biomedical Engineering, CWRU 5/02-present.
K. Morris, Department of Biomedical Engineering, CWRU 1/02 - present
P. Shaw, Department of Biomedical Engineering, CWRU 1/01 — present

B. Bowers, Department of Biomedical Engineering, CWRU 1/00 — 5/01

S. Gartman, Department of Biomedical Engineering, CWRU 9/99 — 12/99.
A. Ratzler, Department of Biomedical Engineering, CWRU 5/99 — 8/99.

Medical Students Advised or Research Projects Supervised
e B. Masini, CWRU School of Medicine, 2/04 — present
e J. Neville, CWRU School of Medicine, 5/02-present.
e |. Sayed, CWRU School of Medicine, 6/00 — 12/03
Winner, Crile Summer Research Fellowship

Mentoring Activities

e Guang Yang, M.D., Resident, Department of Physical Medicine & Rehabilitation,
CWRU/MetroHealth Medical Center. Research project advisor: “The effects of trunk
position on pulmonary function after SCI.” 6/04-present

e Elizabeth Hardin, Ph.D., VA Associate Investigator Awardee. Supervisor & mentor on
research directed toward facilitating ambulation after incomplete SCI or stroke. 7/04-
present

e Chester Ho, M.D., Spinal Cord Injury Service, LSVAMC, Department of Physical
Medicine & Rehabilitation, CWRU. 1/03 — 6/04.
Recipient, VA Career Development Award

Invited Lectures, Seminars and Short Courses

e “Advanced Platform Technology Center,” VA Rehabilitation R&D Center Directors
Meeting, Palo Alto CA, October 24-25, 2005.

e “Perspectives on Research Priorities for Neuroprostheses for Standing and Walking after
Spinal Cord Injury,” Department of Defense, Integrated Research Team:
Neuroprostheses for the Soldier and Society. Del Mar, California, October 10-12, 2005

o “Lower Extremity FES Treatment Options in SCI”, CWRU SOM PM&R resident
seminar, MetroHealth Medical Center, Cleveland OH, May 12, 2005
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e “Functional Electrical Stimulation for Standing and Walking”, First Annual Lexington
Conference on Translational Neuroscience, University of Kentucky, Lexington KY, April
29, 2005.

e “Implanted Neuroprostheses for Standing after Spinal Cord Injury,” University of
Michigan Model Spinal Cord Injury Care System, Ann Arbor MI, December 7, 2004.

e “Spinal Mechanisms for Control of Movement,” Grand Rounds, CWRU Department of
Orthopaedics, July 21, 2004.

e “Advances in Neuromuscular Stimulation for the Lower limbs,” 2004 Spinal Cord Injury
Conference, Long Beach CA.

e “Neuroprostheses for Standing, Walking and Balance after Paralysis,” Grand Rounds,
CWRU Department of Orthopaedics, March 17, 2004.

e “Lower Extremity FES Treatment Options in SCI”, CWRU SOM PM&R resident
seminar, MetroHealth Medical Center, Cleveland OH, December 4, 2003.

e “Strategies to Improve Transfers and Gait,” American Society of Neurorehabilitation
Workshop: Scientific Basis of Neurorehabilitation for Spinal Cord Injury and Stroke,
Cleveland OH, August 9, 2003

e “Standing, Transfers and Walking with FES after Spinal Cord Injury,” American Society
of Neurorehabilitation Workshop: Scientific Basis of Neurorehabilitation for Spinal Cord
Injury and Stroke, Cleveland OH, August 9, 2003

e “Gait and Human Motion Analysis,” American Society of Neurorehabilitation Workshop:
Scientific Basis of Neurorehabilitation for Spinal Cord Injury and Stroke, Cleveland OH,
August 9, 2003

e “Neuroprostheses for Standing, Walking and Seated Trunk Control after Spinal Cord
Injury,” Combined CWRU-CCF Musculoskeletal Research Seminar, June 2003.

e “Controlling the Trunk for Standing and Seated Posture.” Invited lecture, Department of
Rehabilitation Services, University Hospitals, Cleveland OH. February 20, 2003.

e “Kinesiology: What You Need to Know About the Control of Movement.” Grand
Rounds, CWRU Department of Orthopaedics, November 23, 2002.

e “Functional Electrical Stimulation for Standing and Walking after Spinal Cord Injury.”
Invited lecture, ABC Traveling Fellowship program, Cleveland Clinic-Case Western
Reserve University. May 10, 2002.

e “Neuroprostheses for Standing and Stepping” in short course entitled “New Techniques
for Restoring Function” Joint ASIA/IMSOP meeting, Vancouver BC, Canada, May 2002

e “The Effects of Trunk Stimulation on Seated Reach after SCI,” S. Kukke, R. Triolo, J.A.
Davis. Joint ASIA/IMSOP meeting, Vancouver BC, Canada, May 2002

e “Surgical Implantation of FES Hardware for Functional Standing in Persons with SCI.”
Invited lecture, Kentucky Spinal Cord & Head Injury Research & Training Center:
Clinical Advances in Neurorehabilitation Science Conference, Lexington KY, September
27, 2001.

e “Standing Transfer and Walking after Spinal Cord Injury,” invited lecture 2001 Charles
Herndon Alumni Society, Cleveland OH, June 22 2001.

e “Standing Neuroprostheses: Where Do We Stand?” invited lecture CWRU Applied
Neural Control Research Day, June 2001.

e “A Surgically Implanted Lower Extremity Neuroprosthesis for Exercise, Standing and
Transfers after Spinal Cord Injury.” Neurosurgery Grand Rounds, Jackson Memorial
Hospital and the Miami Project to Cure Paralysis, Miami Florida, April 5, 2001
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e “Preliminary Performance of a Surgically Implanted Neuroprosthesis for Exercise,
Standing and Transfers after Spinal Cord Injury.” Rehabilitation Engineering Center of
Excellence on Aging with a Disability, Houston VA Medical Center, December 1, 2000,
Houston TX.

e “Lower Extremity Neuroprostheses.” American Academy of Physical Medicine and
Rehabilitation, Instructional Course. November 4, 2000, San Francisco CA.

e “Unassisted Standing with Functional Neuromuscular Stimulation.” 31st Neural
Prosthesis Workshop, National Institutes of Health, Bethesda MD, October 26, 2000.

e “Preliminary Clinical Performance of an Implanted Neuroprosthesis for Standing and
Mobility after Spinal Cord Injury.” Department of Anatomy and Neuroscience,
University of Kentucky, October 12, 2000, Lexington KY.

e “Neuroprostheses for Lower Extremity Function after Spinal Cord Injury.” Center for
Ergonomics, Department of Industrial Engineering, University of Michigan, September
19,2000, Ann Arbor, M.

e “A Surgically Implanted Neuroprosthesis for Exercise, Standing and Transfers.”
NeuroControl Corporation, July 17, 2000, Cleveland OH.

e “A Surgically Implanted Neuroprosthesis for Exercise and Standing, Transfers.”
Department of Physical Medicine and Rehabilitation, University of Kentucky and
Cardinal Hill Rehabilitation Hospital, July 10, 2000, Lexington KY..

e “A Surgically Implanted Neuroprosthesis for Exercise and Standing, Transfers.”
Department of Orthopaedics, Medical College of Albany, June 1, 2000, Albany NY.

e “Implanted Lower Extremity Neuroprostheses.” Orthopaedic Rehabilitation Association
instructional course, May 12, 2000. Cleveland, Ohio.

e “Lower Extremity Neuroprostheses: Fundamental Studies to Clinical Research.” Grand
Rounds, CWRU Department of Orthopaedics, April 1, 2000.

e “Multicenter Clinical Trial of a Neuroprosthesis for Exercise, Standing and Transfers.”
Rehabilitation Engineering Center Seminar, Department of Orthopaedics, MetroHealth
Medical Center. March 15, 2000.

e “Measurement Issues in FES-Assisted Standing, Transfers and Ambulation.” 2™
National VA Rehabilitation Research R&D Meeting, Washington DC, February 21 & 22,
2000.

e “A Biomechanical Model of the Kinematics and Moment-Generating Capacity of the
Spine and Trunk Musculature.” CWRU Department of Orthopaedics Research Day,
January 28, 2000.

e “Performance of Implanted Epimysial Electrodes in the Lower Extremities of Individuals
with Spinal Cord Injury.” CWRU Department of Orthopaedics Research Day, January
28, 2000.

e “Implantable FNS Systems for Standing Transfers.” CWRU Department of Orthopaedics
Research Day, January 28, 2000.

e “Unassisted Standing by Functional Electrical Stimulation.” 30th Neural Prosthesis
Workshop, National Institutes of Health, Bethesda MD, October 13, 1999.

e “Lower Extremity Applications of FNS in Paraplegia and Incomplete Tetraplegia,” in a
course entitled “Restoring Limb and Bladder Function with Electrical Stimulation” at the
1999 Meeting of the American Paraplegia Society (APS), Las Vegas NV, September
1999.
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e “Biomechanics of Human Quadriceps Muscles During Electrical Stimulation.”
Rehabilitation Engineering Center Seminar, Department of Orthopaedics, MetroHealth
Medical Center. June 2, 1999.

e “Unassisted Standing by Functional Electrical Stimulation,” CWRU Neuroprosthesis
Seminar, CWRU, January 8, 1999.

e “Human Lumbosacral Spinal Cord Interprets Loading During Stepping.” Rehabilitation
Engineering Center Seminar, Department of Orthopaedics, MetroHealth Medical Center.
December 16, 1998.

e “Clinical Results from Implanted Lower Extremity Neuroprostheses,” Resident Research
Conference, CWRU Department of Orthopaedics, November 11, 1998.

e “Unassisted Standing with Functional Neuromuscular Stimulation,” 29th Neural
Prosthesis Workshop, National Institutes of Health, Bethesda MD, October 28-30, 1998.

e “Implanatable Systems: What’s Going Right, and What’s Gone Wrong.” Rehabilitation
Engineering Center Seminar, Department of Orthopaedics, MetroHealth Medical Center.
June 4, 1998.

e “Maximizing Hip Extension Moment with Two Channels of Electrical Stimulation for
FES-Induced Standing,” Poster Presentation, Annual Rehabilitation Engineering Society
of North America (RESNA) Conference, June 1998.

e “Performance Results of Epimysial Electrodes in the Lower Extremities of Individuals
with Spinal Cord Injuries,” American Spinal Injury Association (ASIA) annual meeting,
Cleveland Ohio, April 21, 1998.

e “Future Directions: FES for Standing and Transfers,” in pre-conference course entitled
“Restoring Limb & Bladder Function with Electrical Stimulation.” Presented at the 1998
meeting of the American Spinal Injury Association (ASIA) Cleveland Ohio, April 19,
1998.

e “Lower Extremity FES,” Multidisciplinary Spine Conference, MetroHealth Medical
Center, Cleveland Ohio, April 17 1998.

e “Implantable FNS Systems for Standing and Walking Mobility: Surgical
Considerations,” Resident Research Conference, CWRU Department of Orthopaedics.
November 1997.

e “Unassisted Standing with Functional Neuromuscular Stimulation,” 28th Neural
Prosthesis Workshop, National Institutes of Health, Bethesda MD, October, 1997.

e “Functional Electrical Stimulation for Ambulation after Spinal Cord Injury,” Living Well
into the Next Century: An Educational Forum for People with Spinal Cord Injuries,
MetroHealth Medical Center, October 7, 1997.

e “Clinical Results from Implanted FNS Systems for Mobility after Spinal Cord Injury,”
2" Annual Meeting of the International FES Society (IFESS), August 1997.

e “Installation and Performance of a 16-Channel Implantable FES System for Upright
Mobility,” 1997 Annual Rehabilitation Engineering Society of North America (RESNA)
Conference, June 1997.

e “Implanted FNS Systems for Lower Extremity Mobility: Developing a Strategy,” 12th
Annual Applied Neural Control Laboratory Research Day, CWRU. May 1997.

e “Unassisted Standing with Functional Neuromuscular Stimulation,” 27th Neural
Prosthesis Workshop, National Institutes of Health, Bethesda MD, October 17, 1996.

e “Implanted FNS Systems for Standing and Transfers,” Department of Veterans Affairs
Research R&D Committee, Cleveland OH, October 15, 1996.
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e “Research Directions in Lower Extremity Applications of Functional Neuromuscular
Stimulation,” Research Retreat, Department of Orthopaedics, CWRU. October, 1996.

e “Functional Electrical Stimulation Hand Grasp Neuroprostheses: Impact on Impairment,
Disability and Handicap,” Department of Physical Therapy, Beaver College, Glenside,
PA. April, 1996.

e “Lower Extremity Applications of Functional Electrical Stimulation: Exercise, Standing,
Transfers and Walking,” Department of Physical Therapy, Beaver College, Glenside, PA.
April, 1996.

e “FES Facilitated Standing Transfers in Low Tetraplegia: Fundamental Studies and
Clinical Outcomes,” Grand Rounds, CWRU Department of Orthopaedics. March 1996.

e “The Effects of FNS on the Bones, Joints and Functional Independence of Adolescents
with Spinal Cord Injuries,” Resident Research Conference, CWRU Department of
Orthopaedics. November 1995.

e “Sit to Stand Motor Prostheses,” 10th Annual Applied Neural Control Research Day,
CWRU. May 1995.

e “Challenges to Clinical Deployment of Upper Extremity Neuroprostheses,” Platform
presentation, Neural Prostheses: Motor Systems IV Conference, Engineering Foundation,
Deer Creek OH. July 1994.

e “Lower Extremity Applications of FNS in Children with Spinal Cord Injuries,” Neural
Prosthesis Seminar, CWRU. March 1994.

e “Standing and Walking with Functional Neuromuscular Stimulation: Technical and
Clinical Challenges,” Special Workshop on Human Motion Analysis, IEEE Engineering
in Medicine & Biology Society Meeting, Sand Diego, CA. October 1993

e “Functional Electrical Stimulation: Engineering and Clinical Aspects,” Rehabilitation
Engineering Summer Internship Program, Department of Bioengineering, University of
Pennsylvania, Philadelphia, PA. August 1993.

e “Clinical Considerations for the Application of Functional Electrical Stimulation in
Children with Spinal Cord Injuries or Cerebral Palsy,” Grand Rounds, Kessler Institute
for Rehabilitation, West Orange, NJ. July 1993.

e “Technology Transfer from Academic to Clinical Environments,” Platform presentation,
Neural Prostheses: Motor Systems Il Conference, Engineering Foundation, Banff
Canada. July 1991.

e “Upper and Lower Extremity Applications of Functional Neuromuscular Stimulation,”
Combined Sections of the American Physical Therapy Association Annual Meeting,
Philadelphia, PA. October, 1990.

e “Basic Electrophysiology,” Department of Physical Therapy, Beaver College, Glenside,
PA. 1986, 1988-94.

e “Physical Principles of Electrical Stimulation,” Department of Physical Therapy, Beaver
College, Glenside, PA. 1986, 1988-94.

e “Clinical Research: Principles and Design,” Department of Orthopaedics, Temple
University, Philadelphia, PA. 1988-93.
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