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Publications: 326
Electronic reprints available through http://bme.usc.edu/gloeb

Books: 1

Loeb, G.E. and Gans, C. Electromyography for Experimentalists. Univ. Chicago Press, 1986. (373 pp., 140
figs.)

Full-Length Reports in Refereed Journals: 136

Physiological Research: 66

Loeb, G.E. Decreased conduction velocity in the proximal projections of myelinated dorsal root ganglion cells
in the cat. Brain Res. 103:381-385, 1976.

Loeb, G.E. Ventral root projections of myelinated dorsal root ganglion cells in the cat. Brain Res. 106:159-165,
1976.

Marks, W.B. and Loeb, G.E. Action currents, internodal potentials, and extracellular records of myelinated
mammalian nerve fibers derived from node potentials. Biophys. J. 16:655-668, 1976.

Loeb, G.E. and Duysens, J. Activity patterns in individual hindlimb primary and secondary muscle spindle
afferents during normal movements in unrestrained cats. J. Neurophysiol. 42:420-440, 1979.

Duysens, J. and Loeb, G.E. Modulation of ipsi- and contralateral reflex responses in unrestrained walking cats.
J. Neurophysiol. 44:1024-1037, 1980.

Duysens, J., Loeb, G.E. and Weston, B.J. Crossed flexor reflex responses and their reversal in freely walking
cats. Brain Res. 197:538-542, 1980.

Hoffer, J.A., O'Donovan, M.J., Pratt, C.A. and Loeb, G.E. Discharge patterns in hindlimb motoneurons during
normal cat locomotion. Science 213:466-468, 1981.

Loeb, G.E., White, M.W. and Merzenich, M.M. Spatial cross-correlation: A proposed mechanism for acoustic
pitch perception. Biol. Cybernetics 47:149-163, 1983.

Rindos, A.J., Loeb, G.E. and Levitan, H. Conduction velocity changes along lumbar primary afferents in cats.
Exp. Neurol. 86:208-226, 1984.

Abraham, L.D. and Loeb, G.E. The distal hindlimb musculature of the cat: Patterns of normal use. Exp. Brain
Res. 58:580-593, 1985.

Abraham, L.D., Marks, W.B. and Loeb, G.E. The distal hindlimb musculature of the cat: Cutaneous reflexes
during locomotion. Exp. Brain Res. 58:594-603, 1985.

Loeb, G.E., Hoffer, J.A. and Pratt, C.A. Activity of spindle afferents from cat anterior thigh muscles. 1.
Identification and patterns during normal locomotion. J. Neurophysiol. 54:549-564, 1985.

Loeb, G.E. and Hoffer, J.A. The activity of spindle afferents from cat anterior thigh muscles. 1l. Effects of
fusimotor blockade. J. Neurophysiol. 54:565-577, 1985.

Loeb, G.E., Hoffer, J.A. and Marks, W.B. Activity of spindle afferents from cat anterior thigh muscles. lII.
Effects of external stimuli. J. Neurophysiol. 54:578-591, 1985.
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Loeb, G.E., Pratt, C.A., Chanaud, C.M. and Richmond, F.J.R. Distribution and innervation of short,
interdigitated muscle fibers in parallel-fibered muscles of the cat hindlimb. J. Morph. 191:1-15, 1987.

Hoffer, J.A., Loeb, G.E., Marks, W.B., O'Donovan, M.J., Pratt, C.A. and Sugano, N. Cat hindlimb motoneurons
during locomotion: I. Destination, axonal conduction velocity, and recruitment threshold. J. Neurophysiol.
57:510-529, 1987.

Hoffer, J.A., Sugano, N., Loeb, G.E., Marks, W.B., O'Donovan, M.J. and Pratt, C.A. Cat hindlimb motoneurons
during locomotion: Il. Normal activity patterns. J. Neurophysiol. 57:530-553, 1987.

Hoffer, J.A., Loeb, G.E., Sugano, N., Marks, W.B., O'Donovan, M.J. and Pratt, C.A. Cat hindlimb motoneurons
during locomotion: Il1. Functional segregation in sartorius. J. Neurophysiol. 57:554-562, 1987.

Loeb, G.E., Marks, W.B. and Hoffer, J.A. Cat hindlimb motoneurons during locomotion: V. Participation in
cutaneous reflexes. J. Neurophysiol. 57:563-573, 1987.

Krarup, C. and Loeb, G.E. Conduction studies in peripheral cat nerve using implanted electrodes: I. Methods
and findings in controls. Muscle & Nerve, 11:922-932, 1988.

Krarup, C., Loeb, G.E., and Pezeshkpour, G.H. Conduction studies in peripheral cat nerve using implanted
electrodes: I1. The effects of prolonged constriction on regeneration of crushed nerve fibers. Muscle &
Nerve, 11:933-944, 1988.

Krarup, C., Loeb, G.E. and Pezeshkpour, G.H. Conduction studies in peripheral cat nerve using implanted
electrodes: 1. The effects of prolonged constriction on the distal nerve segment. Muscle and Nerve,
12:915-928, 1989.

Gans, C., Loeb, G.E. and de Vree, F. Architecture and consequent physiological properties of the
semitendinosus muscle in domestic goats. J. Morphology, 199:287-297, 1989.

Loeb, G.E., He, Jiping and Levine, W.S. Spinal cord circuits: Are they mirrors of musculoskeletal mechanics?
J. Motor Behavior, 21:473- 491, 1989.

Duenas, S.H., Loeb, G.E. and Marks, W.B. Monosynaptic and dorsal root reflexes during locomotion in normal
and thalamic cats. J. Neurophysiol., 63:1467-1476, 1990.

Loeb, G.E., Levine, W.S. and He, J. Understanding sensorimotor feedback through optimal control. Cold
Spring Harbor Symp. Quant. Biol. 55: 791-803, 1990.

Gordon, D.C., Loeb, G.E. and Richmond, F.J.R. Distribution of motoneurons supplying cat sartorius and tensor
fasciae latae, demonstrated by retrograde multiple-labelling methods. J. Comp. Neurol. 304:357-373, 1991.

Pratt, C.A., and Loeb, G.E. Functionally complex muscles of the cat hindlimb. 1. Patterns of activation across
sartorius. Experimental Brain Research, 85:243-256, 1991.

Chanaud, C.M., Pratt, C.A. and Loeb, G.E. Functionally complex muscles of the cat hindlimb. 1. Mechanical
and architectural heterogeneity within a parallel-fibered muscle. Experimental Brain Research, 85:257-270,
1991.

Pratt, C.A., Chanaud, C.M. and Loeb, G.E. Functionally complex muscles of the cat hindlimb. V.
Intramuscular distribution of movement command signals and cutaneous reflexes in broad bifunctional thigh
muscles. Experimental Brain Research, 85:281-299, 1991.

Chanaud, C.M., Pratt, C.A. and Loeb, G.E. Functionally complex muscles of the cat hindlimb. V. The roles of
histochemical fiber-type regionalization and mechanical heterogeneity in differential muscle activation.
Experimental Brain Research, 85:300-313, 1991.

Richmond, F.J.R., Thomson, D.B. and Loeb, G.E. Electromyographic studies of neck muscles in the intact cat:
I. Patterns of recruitment underlying posture and movement during natural behaviors. Exp. Brain Res.
88:41-58, 1992.

Richmond F.J.R. and Loeb, G.E. Electromyographic studies of neck muscles in the intact cat: 1. Reflexes
evoked by muscle-nerve stimulation. Exp. Brain Res. 88:59-66, 1992.

Scott, S.H., Thomson, D.B., Richmond, F.J.R. and Loeb, G.E. Neuromuscular organization of feline anterior
sartorius: 1l. Intramuscular length changes and complex length-tension relationships during stimulation of
individual nerve branches. J. Morph. 213:171-183, 1992.

Young, R.P., Scott, S.H. and Loeb, G.E. An intrinsic mechanism to stabilize posture - joint-angle-dependent
moment arms of the feline ankle muscles. Neurosci. Lett. 145:137-140, 1992.

Heckman, C.J., Weytjens, J.L.F. and Loeb, G.E. Effect of velocity and mechanical history on the forces of
motor units in the cat medial gastrocnemius muscle. J. Neurophysiol. 68:1503-1515, 1992,

Blaszczyk, J. and Loeb, G.E. Why cats pace on the treadmill. Physiol. & Behav. 53:501-507, 1993.

Loeb, G.E. The distal hindlimb musculature of the cat: Interanimal variability of locomotor activity and
cutaneous reflexes. Exp. Brain Res. 96:125-140, 1993.
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Young, R.P., Scott, S.H. and Loeb, G.E. The distal hindlimb musculature of the cat: Multiaxis moment arms at
the ankle joint. Exp. Brain Res. 96:141-151, 1993.

Abrahams, V.C., Kori, A., Loeb, G.E., Richmond, F.J.R., Rose, P.K. and Kierstead, S.A. Facial input to neck
motoneurons: Trigemino-cervical reflexes in the conscious and anaesthetised cat. Exp. Brain Res. 97:23-
30, 1993.

Scott, S.H. and Loeb, G.E. The computation of position sense from spindles in mono-and multiarticular muscles.
J. Neurosci. 14:7529-7540, 1994.

Thomson, D.B., Loeb, G.E. and Richmond, F.J.R. Effect of neck posture on the activation of feline neck
muscles during voluntary head turns. J. Neurophysiol. 72:2004-2014, 1994.

Scott, S.H. and Loeb, G.E. The mechanical properties of the aponeurosis and tendon of the cat soleus muscle
during whole-muscle isometric contractions. J. Morph. 224:73-86, 1995.

Scott, S.H., Brown, I.E. and Loeb, G.E. Mechanics of feline soleus: I. Effect of fascicle length and velocity on
force output. J. Muscle Research and Cell Motility 17:205-218, 1996.

Brown, I.E., Scott, S.H. and Loeb, G.E. Mechanics of feline soleus: 1I. Design and validation of a mathematical
model. J. Muscle Research and Cell Motility 17:221-233, 1996.

Brown, I.E., Liinamaa, T.L. and Loeb, G.E. Relationships between range of motion, L and passive force in
five strap-like muscles of the feline hindlimb. J. Morph. 230:69-77, 1996.

Thomson, D.B., Loeb, G.E. and Richmond, F.J.R. Effect of neck posture on patterns of feline neck muscles:
Compensatory head movements during horizontal whole-body rotation. Exp. Brain Res. 110:392-400,
1996.

Brown, L.E. and Loeb, G.E. Post-activation potentiation - a clue for simplifying models of muscle dynamics.
Amer. Zool. 38:743-754, 1998.

Brown, L.E., Kim, D.H. and Loeb, G.E. The effect of sarcomere length on triad location in intact feline
caudofemoralis muscle fibers. J. Muscle Res. Cell Motility, 19:473-477, 1998.

Brown, L.E., Satoda, T., Richmond, F.J.R. and Loeb, G.E. Feline caudofemoralis muscle: Muscle fiber
properties, architecture and motor innervation. Exp. Brain Res. 121:76-91, 1998.

Loeb, G.E. Asymmetry of hindlimb muscle activity and cutaneous reflexes after tendon transfers in Kittens. J.
Neurophysiol.82:3392-3405, 1999.

Brown, L.E. and Loeb, G.E. Measured and modeled properties of mammalian skeletal muscle: 1. The effects of
post-activation potentiation on the time-course and velocity dependencies of force production. J. Muscle
Res. Cell Motility, 20:443-456, 1999.

Brown, L.E., Cheng, E.J. and Loeb, G.E. Measured and modeled properties of mammalian skeletal muscle: 1I.
The effects of stimulus frequency on force-length and force-velocity relationships. J. Muscle Res. Cell
Motility 20:627-643, 1999

Brown, L.E. and Loeb, G.E. Measured and modeled properties of mammalian skeletal muscle: I11. The effects
of stimulus frequency on stretch-induced force enhancement and shortening-induced force depression. J.
Muscle Res. Cell Matility, 21:21-31, 2000.

Brown, L.E. and Loeb, G.E. Measured and modeled properties of mammalian skeletal muscle: V. The
dynamics of activation and deactivation. J. Muscle Res. Cell Matility, 21:33-47, 2000.

Prochazka, A., Wolpaw, J.R., Clarac, F., Loeb, G.E. and Rothwell, J.C. What do reflex and voluntary mean?
Modern views on an ancient debate. Exp. Brain Res. 130:417-432, 2000.

Corneil, B.D., Olivier, E., Richmond, F.J.R., Loeb, G.E. and Munoz, D.P. Neck muscles in the rhesus monkey.
I. Electromyographic patterns of activation underlying postures and movements. J. Neurophysiol,
86:1729-1749, 2001.

Loeb, G.E. Learning From the Spinal Cord. J. Physiol. (London) 533:111-117, 2001.

Loeb, G.E., Brown, |.E., Lan, N. and Davoodi, R. The importance of biomechanics. Adv. Exper. Med.
Biol.508: 481-487, 2002.

Dupont Salter, A.-C., Richmond, F.J.R. and Loeb, G.E. Effects of muscle immobilization at different lengths on
tetrodotoxin-induced disuse atrophy. IEEE Trans. Neural Sys. Rehab. Engng 11, 209-217, 2003.

Dupont Salter, A.-C., Richmond, F.J.R. and Loeb, G.E. Prevention of muscle disuse atrophy by low-frequency
electrical stimulation in rats. IEEE Trans. Neural Sys. Rehab. Engng 11: 218-226, 2003.

Mileusnic, M.P., Brown, L.E., Lan, N. and Loeb, G.E. Mathematical models of proprioceptors: 1. Control and

transduction in the muscle spindle. J. Neurophysiol. 96:1772-1788, 2006.
Mileusnic, M.P. and Loeb, G.E. Mathematical models of proprioceptors: Il. Structure and function of the Golgi
tendon organ. J. Neurophysiol. 96:1789-1802, 2006.
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Mileusnic, M.P., and Loeb, G.E. Force estimation from ensembles of Golgi tendon organs. Journal of Neural
Engineering, 6:1-15, 2009.

Raphael, G., Tsianos, G.A. and Loeb, G.E. Spinal-like regulator facilitates control of a two degree-of-freedom
wrist. J. Neuroscience 30:9431-9444, 2010.

Tsianos, G.A., Raphael, G. and Loeb, G.E. Modeling the potentiality of spinal-like circuitry for stabilization of a
planar arm system. Prog. Brain Res. (in press).

Biomedical Engineering and Methodology: 70

Thomas, C.A., Jr., Springer, P.A., Loeb, G.E., Berwald-Netter, Y. and Okun, L.M. A miniature microelectrode
array to monitor the bioelectric activity of cultured cells. Exp. Cell Res. 74:61-66, 1972.

Loeb, G.E., Bak, M.J., Salcman, M. and Schmidt, E.M. Parylene as a chronically stable, reproducible
microelectrode insulator. IEEE-BME 24:121-128, 1977.

Loeb, G.E., Marks, W.B. and Beatty, P.G. Analysis and microelectronic design of tubular electrode arrays for
chronic, multiple single unit recording from captured nerve fibers. Med. & Biol. Eng. & Comput. 15:195-
201, 1977.

Loeb, G.E., Walker, A.E., Uematsu, S. and Konigsmark, B.W. Histological reaction to various conductive and
dielectric films chronically implanted in the subdural space. J. Biomed. Mater. Res. 11:195-210, 1977.

Loeb, G.E., Bak, M.J. and Duysens, J. Long-term unit recording from somatosensory neurons in the spinal
ganglia of the freely walking cat. Science 197:1192-1194, 1977.

Bak, M.J. and Loeb, G.E. A pulsed integrator for EMG analysis. Electroenceph. & Clin. Neurophysiol. 47:738-
741, 1979.

Chapin, J.K., Loeb, G.E. and Woodward, D.J. A simple technique for determination of footfall patterns of
animals during treadmill locomotion. J. Neurosci. Meth. 2:97-102, 1980.

Hoffer, J.A. and Loeb, G.E. Implantable electrical and mechanical interfaces with nerve and muscle. Ann.
Biomed. Eng. 8:351-360, 1980.

Hoffer, J.A., Loeb, G.E. and Pratt, C.A. Single unit conduction velocities from averaged nerve cuff electrode
records in freely moving cats. J. Neurosci. Meth. 4:211-225, 1981.

Hoffer, J.A. and Loeb, G.E. A technique for reversible fusimotor blockade during chronic recording from
spindle afferents in walking cats. Exp. Brain Res. Suppl. 7:272-279, 1983.

Loeb, G.E., White, M.W. and Jenkins, W.M. Biophysical considerations in electrical stimulation of the auditory
nervous system. Ann. N.Y. Acad. Sci. 405:123-136, 1983.

Loeb, G.E., Byers, C.L., Rebscher, S.J., Casey, D.E., Fong, M.M., Schindler, R.A., Gray, R.F. and Merzenich,
M.M. Design and fabrication of an experimental cochlear prosthesis. Med. & Biol. Engng. & Comput.
21:241-254, 1983.

O'Donovan, M.J., Hoffer, J.A. and Loeb, G.E. Physiological characterization of motor unit properties in intact
cats. J. Neurosci. Meth. 7:137-149, 1983.

Loeb, G.E., Yee, W.J., Pratt, C.A., Chanaud, C.M. and Richmond, F.J.R. Cross-correlation of EMG reveals
widespread synchronization of motor units during some slow movements in intact cats. J. Neurosci. Meth.
21:239-249, 1987.

Chanaud, C.M., Pratt, C.A. and Loeb, G.E. A multiple-contact EMG recording array for mapping single muscle
unit territories. J. Neurosci. Meth. 21:105-112, 1987.

He, Jiping, Levine, W.S. and Loeb, G.E. Modeling and analysis of the neuromusculoskeletal control system of
a cat hindlimb. Proceedings of the 3rd International Conference on Intelligent Control, pp. 407-513,
Arlington, Va., August 1988.

Bak, M., Girvin, J.P., Hambrecht, F.T., Kufta, C.V., Loeb, G.E. and Schmidt, E.M. Visual sensations produced
by intracortical microstimulation of the human occipital cortex. Med. & Biol. Engng and Comput. 28:257-
259, 1990.

He, Jiping, Levine, W.S. and Loeb, G.E. Feedback gains for correcting small perturbations to standing posture.
IEEE Trans on Automatic Control, 36:322-332, 1991.

Loeb, G.E., Zamin, C.J., Schulman, J.H. and Troyk, P.R. Injectable microstimulator for functional electrical
stimulation. Med. & Biol. Engng. and Comput. 29:NS13-NS19, 1991.

Engstrom, C.M., Loeb, G.E., Reid, J.G., Forrest, W.J. and Avruch, L. Morphometry of the human thigh
muscles. A comparison between anatomic sections and computer tomographic and magnetic resonance
images. J. Anat. 176:139-156, 1991.
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DeFoa, J.L. and Loeb, G.E. Issues in cochlear prosthetics: An International survey of opinions. Inter. J. Tech.
Assessment in Health Care, 7:403-410, 1991.

Levine, W.S. and Loeb, G.E. Neural control of limb movement. IEEE Control Systems Magazine, 12:38-46,
1992.

Scott, S.H., Engstrom C.M. and Loeb, G.E. Morphometry of human thigh muscles. Determination of fascicle
architecture from magnetic resonance imaging. J. Anat.182:249-257, 1993.

Martyniuk, J., Corbett, S., and Loeb, G.E. Innovative Laser Systems for Ultraviolet Laser-Based
Micromachining. Med. Dev. & Diag. Industry, October, 1994, pp. 110-121.

Ruddy, H.A. and Loeb, G.E. The influence of materials and geometry on fields produced by cochlear electrode
arrays. Med. & Biol. Engng. & Comput. 33:793-801, 1995.

Kessler, D.K., Loeb, G.E., Barker, M.S. Distribution of speech recognition results with the Clarion cochlear
prosthesis. Otol., Rhinol. & Laryngol. Suppl. 166:283-285, 1995.

Loeb, G.E. and Kessler, D.K. Speech recognition performance over time with the Clarion cochlear prosthesis.
Otol., Rhinol. & Laryngol. Suppl. 166:290-292, 1995.

Loeb, G.E., Peck, R.A. and Martyniuk, J. Toward the ultimate metal microelectrode. J. Neurosci. Meth.
63:175-183, 1995.

Loeb, G.E., Peck, R.A. and Smith, D.W. Microminiature molding techniques for cochlear electrode arrays. J.
Neurosci. Meth. 63:85:92, 1995

Loeb, G.E. and Peck, R.A. Cuff electrodes for chronic stimulation and recording of peripheral nerve activity. J.
Neurosci. Meth. 64:95-103, 1996.

Cameron, T., Loeb, G.E., Peck, R.A., Schulman, J.H., Strojnik, P. and Troyk, P.R. Micromodular implants to
provide electrical stimulation of paralyzed muscles and limbs. IEEE Trans. Biomed. Engng., 44:781-790,
1997.

Cameron, T., Richmond, F.J.R. and Loeb, G.E. Effects of regional stimulation using a miniature stimulator
implanted in feline posterior biceps femoris. IEEE Trans. Biomed. Engng., 45:1036-1043, 1998.

Cameron, T., Liinamaa, T.L., Loeb, G.E. and Richmond, F.J.R. Long-term biocompatibility of a miniature
stimulator implanted in feline hind limb muscles. IEEE Trans. Biomed. Engng., 45:1024-1035, 1998.

Wilson, B.S., Rebscher, S., Zeng, F.-G., Shannon, R.V., Loeb, G.E. and Lawson, D.T. Design for an
inexpensive but effective cochlear implant. Otolaryngol.-Head & Neck Surg. 118:235-241, 1998.

Loeb, G.E, Brown, I.E and Cheng, E. A hierarchical foundation for models of sensorimotor control. Exp. Brain
Res.126: 1-18, 1999.

Cheng, E., Brown, |.E. and Loeb, G.E. Virtual Muscle: A computational approach to understanding the effects
of muscle properties on motor control. J. Neurosci. Methods, 101:117-130, 2000.

Singh, K., Richmond, F.J.R. and Loeb, G.E. Recruitment properties of intramuscular and nerve-trunk
stimulating electrodes. IEEE-Trans. Rehab. Engng., 8(3):276-285, 2000.

Dupont, A.-C., Sauerbrei, E. E., Fenton, P. V., Shragge, P. C., Loeb, G. E. and Richmond, F. J. R. Real-Time
Sonography to Estimate Muscle Thickness: Comparison with MRI and CT. Journal of Clinical Ultrasound,
23(4):230-236, 2001.

Loeb, G. E., Peck, R. A., Moore, W. H. and Hood, K. BION™ system for distributed neural prosthetic
interfaces. Medical Engineering and Physics, 23:9-18, 2001.

Davoodi, R. and Loeb, G.E. A Software Tool for Faster Development of Complex Models of Musculoskeletal
Systems and Sensorimotor Controllers in Simulink. J. Appl. Biomech. 18:357-365, 2002.

Davoodi R, Brown, I.E. and Loeb, G.E. Advanced modeling environment for developing and testing FES
control systems. Med Engng& Physics 25:3-9, 2003.

Loeb, G.E. and Richmond, F.J.R. Making Design Controls Useful for Research and Development. Medical
Device and Diagnostic Industry 25(4):63-68, April, 2003.
http://www.devicelink.com/mddi/archive/03/04/004.html

Dupont, A.C., Bagg, S.D., Creasy, J.L., Romano, C. Romano, D., Richmond, F.J.R. and Loeb, G.E. First
clinical experience with BION® implants for therapeutic electrical stimulation. Neuromodulation 7:38-47,
2004.

Weber D.J., Stein R.B., Chan K.M., Loeb G.E., Richmond F.J., Rolf R., James K., Chong S.L., Thompson A.K.,
and Misiaszek J. Functional electrical stimulation using microstimulators to correct foot drop: a case study.
Canadian Journal of Physiology & Pharmacology. 82:784-92, 2004.

Loeb, G.E. Galvani’s delayed legacy: neuromuscular electrical stimulation. Expert Review of Medical Devices.
2(4):379-381, July, 2005.
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Loeb, G.E. Are cochlear implant patients suffering from perceptual dissonance? Ear & Hearing 26:435-450,
2005.
Loeb, G.E., Richmond, F.J.R., and Baker, L.L. The BION devices: injectable interfaces with peripheral nerves
and muscles. Neurosurgical Focus. 20:1-9, May, 2006.
Loeb, G.E., Sing, J., Allen, J.G., Raphael, G., Buckley, P., Blanco, C., Richmond, F.J.R., and Salter, G.D.V. A
document navigation system for the paperwork jungle. Medical Device and Diagnostic Industry. 28:110-
119, August, 2006.
Hwang, S.J., Kaplan, H., Loeb, G.E., Kim, H.S., and Kim, Y.H. Pressure distributions on the buttocks and
thighs by electrical stimulation in the sitting posture. Key Engineering Materials. Vols. 321-323:984-
987, 2006.

Loeb, G.E, Peck, R.A., Singh, J., Kim, Y., Deshpande, S., Baker, L.L., and Bryant, J.T. Mechanical Loading of
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Conference, New Orleans, LA, May 27-30, 2007.

Raphael, G. and Loeb, G.E. How difficult is it to product realistic limb movements using realistic spinal
circuitry? Conference on Neural Control of Movement (NCM), April 29-May 4, 2007.

Kaplan, H.M, Baker, L.L., Loeb, G.E. BION™ Active Seating for pressure ulcer prevention: Clinical trial
status. Poster Biomedical Engineering Soc Ann Conf. Los Angeles, CA, Sept 2007.

Kaplan, H.M., Baker, L.L., Davoodi, R., Wong, T.T., Loeb, G.E. The skeletal biomechanics of pressure ulcer
prevention by muscle activation. Proc 12 Ann Conf Intl Functional Electrical Stimulation Soc.
Philadelphia, PA, Nov 2007.

Kaliki, R.R., Davoodi, R., and Loeb, G.E. Prediction of distal arm posture from shoulder posture during three-
dimensional reaching. 12" Annual Conference of the International Functional Electrical Stimulation
Society (IFESS), Philadelphia, PA, November 10-14, 2007.

Kaplan, H.M., Baker, L.L., Davoodi, R., Wong, N.T. and Loeb, G.E. The Skeletal Biomechanics of Pressure
Ulcer Prevention by Muscle Activation. 12" Annual Conference of the International FES Society,
Nagoya, Japan, November 18-21, 2007.

Song, D., Hendrickson, P., Marmarelis, V.Z., Aguayo, J., He, J., Loeb, G.E., Berger, T.W. Predicting EMG with
Generalized Volterra Kernal Model. 30" Annual International IEEE EMBS Conference, April 16,
2008.

Kaplan, H.M. Neuromuscular Electrical Stimulation for Pressure Ulcer Prevention, Doctoral Thesis. Los
Angeles, CA: Dept of Biomedical Engineering, University of Southern California, Aug 2008.

Kaplan, H.M., Baker, L.L., Rubayi, S., Loeb, G.E. NMES for pressure ulcer prevention: First clinical results.
Proc 3" National Spinal Cord Injury Conf & 16™ Interurban Spinal Cord Injury Conf. Toronto, ON,
Canada. Nov 2008.

Wettels, N., Smith, L.M., Santos, V.J. and Loeb, G.E. Homogeneous Skin Geometry and Material Selection to
Control the Response of a Biomimetic Tactile Sensor, Proc. IEEE Intl Conf Biomed Robotics and
Biomechatronics, in press.

Fishel, J.A., Santos, V.J.and Loeb, G.E. A Robust Micro-Vibration Sensor for Biomimetic Fingertips, Proc.
IEEE Intl Conf Biomed Robotics and Biomechatronics, December 7, 2008.

Raphael, G, Tsianos, G. and Loeb, G.E. Spinal-like Regulator for Controlling Wrist Movements. 2009
Advances in Computational Motor Control (Symposium at the Society for Neuroscience Meeting.
Chicago, Illinois, October 16, 2009.

Wettels, N., Fishel, J.A., Su, Z., Lin, C.H. and Loeb, G.E. Multi-modal Synergistic Tactile Sensing. o IEEE-
RAS International Conference on Humanoid Robots. Tactile Sensing in Humanoids — Tactile Sensors
and Beyond Workshop. Paris, France, December 7-10, 20009.
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Loeb, G.E., Tsianos, G.A., Fishel, J.A., Wettels, N. and Schaal, S. Understanding Haptics by Evolving
Mechatronic Systems, Prog. Brain Research (in press).

Miscellaneous Short Papers: 24

Loeb, G.E. A study of electrical stimulation of the visual system to determine feasibility of a sensory prosthesis
- Biomaterials studies. Quarterly Reports of NIH Contract #70-2277, 6/70 - 6/71, The Johns Hopkins
University.

Duysens, J. and Loeb, G.E. Precortical processing of somatosensory information. Behav. & Brain Sci. 1:149-
150, 1978.

Loeb, G.E. and Marks, W.B. Epistemology and heuristics in neural network research. Behav. & Brain Sci.
3:556-557, 1980.

Loeb, G.E. Intentional non-consonant tuning. Piano Technicians Journal. 24:#8:17-19, 1981.

Loeb, G.E. Finding common ground between robotics and physiology. Trends Neurosci. 6:203-204, 1983.

Loeb, G.E. and Marks, W.B. Optimal control principles for sensory transducers. In: Proc. Internat. Sympos.:
The Muscle Spindle. (Eds.) I.LA. Boyd and M.H. Gladden. MacMillan Ltd., London, 1985, pp. 409-415.

Loeb, G.E. The functional replacement of the ear. Scientific American 252:104-111, 1985.

Loeb, G.E. Exploring the limits of servocontrol. Behav. & Brain Sci. 9:613-614, 1986.

Loeb, G.E. Auditory Prosthesis. In: Encyclopedia of Neuroscience, G. Adelman, Ed., Birkhauser Boston, Inc.,
Cambridge, Mass., 1987, pp. 88-89.

Loeb, G.E. Motor Control. In: Encyclopedia of Neuroscience, G. Adelman, Ed., Birkhauser Boston, Inc.,
Cambridge, Mass., 1987, pp. 690-692.

Loeb, G.E. Strategies for the control of studies of voluntary movement with one degree of freedom. Behav. &
Brain Sci. , 12:227, 1989.

Loeb, G.E. and Richmond, F.J.R. Motor partitioning: Epiphenomena masquerading as control theory. Behav.
& Brain Sci., 12:660-661, 1989.

Loeb, G.E. Past the equilibrium point. Behav. & Brain Sci., 15:774-775, 1992

Loeb, G.E. What can we expect from models of motor control? Behav. & Brain Sci., 18(4):767-768, 1995.

Kessler, D.K., Loeb, G.E. and Osberger, M.J. Cochlear implants: it’s time to rethink? Letter to Editor, Am. J.
Otol., 16(3):399-402, 1995

Loeb, G.E., Brown, I.E. and Scott, S.H. Directional Motor Control. Trends in Neurosci. 19:137-138, 1996.

Loeb, G.E. Cochlear Prosthesis. In: Encyclopedia of Neuroscience, (Eds.) G. Adelman and B.H. Smith, Elsevier,
New York, 1999, pp. 415-416.

Loeb, G.E. What might the brain know about muscles, limbs and spinal circuits? Progr. in Brain Res. 123:405-
409, 1999.

Loeb, G.E., Overcomplete Musculature or Underspecified Tasks? Motor Control, 4:81-83, 2000.

Loeb, G.E. What is a Reflex? Commentary in: Neuro-Control of Posture and Movement, (Eds.) J. Winters and
P. Crago, 2000, pp 251-252.

Loeb, G.E. From Idea to Product. Commentary in: Neuro-Control of Posture and Movement, (Eds.) J. Winters
and P. Crago, 2000, p 570.

Loeb, G.E. and Wilson, B.S. Cochlear prosthesis. In Encyclopedia of Neuroscience, 3" edition, (Eds.) G.
Adelman and B.H. Smith, 2004.

Loeb, G.E. Motor control. In Encyclopedia of Neuroscience, 3" edition, (Eds.) G. Adelman and B.H. Smith,
2004.

Loeb, G.E. Taking Control of Prosthetic Arms. JAMA 301(6):670-671, Feb. 11, 20009.

Patented Inventions: 54 issued (others pending)

Loeb, G.E. Surgically implantable electrode for nerve bundles, U.S. Patent #4,590,946, May 27, 1986.

Byers, C.L., Loeb, G.E., Merzenich, M.M. and Rebscher, S.J. Method for making an intracochlear electrode
array, U.S. Patent #4,686,765, Aug. 18, 1987.

Byers, C.L., Loeb, G.E., Merzenich, M.M. and Rebscher, S.J. Intracochlear electrode array, U.S. Patent
#4,819,647, April 11, 1989.

Taylor, V., Koturov, D., Bradin, J. and Loeb, G.E. Syringe-implantable identification transponder, U.S. Patent
#5,211,129. May 19, 1993; European Patent #0258415 (Dec. 2, 1992); New Zealand Patent
#219,408,233,454 and #219,408,233,455 (July 14, 1992).
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Schulman, J.H., Loeb, G.E., Gord, J.C .and Stroynik, P. Implantable microstimulator, U.S. Patent #5,193,539.
March 18, 1993.

Schulman, J.H., Loeb, G.E., Gord, J.C. and Stroynik, P. Structure and method of manufacture of an
implantable microstimulator, U.S. Patent #5,193,540. March 18, 1993.

Loeb, G.E. Implantable device having an electrolytic storage electrode, U.S. Patent #5,312,439. May 17, 1994,

Schulman, J.H., Loeb, G.E., Gord, J.C. and Strojnik, P. Implantable microstimulator, U.S. Patent #5,324,316.
June 28, 1994,

Schulman, J.H., Loeb, G.E., Gord, J.C. and Strojnik, P. Structure and method of manufacture of an implantable
microstimulator, U.S. Patent #5,405,367. April 11, 1995.

Loeb, G.E., Young, R.A. and Hood, K. Monitoring system and interface apparatus therefor, U.S. Patent
#5,551,016, August 27, 1996

Peck, R.A. and Loeb, G.E. Reverse Crimp Connector, U.S. Patent #5,430,254, July 4, 1995.

Corbett, S.S., Martyniuk, J., Loeb, G.E., Mewes, K., Skiens, W.E., Stobie, J.J., Beck, D.A. Implantable
microelectrode, U.S. Patent #5,515,848, May 14, 1996.

Martyniuk, J., Corbett, S.S., Loeb, G.E., Mewes, K., Skiens, W.E., Stobic, J J. and Beck, D. A. Method of
Making Implantable Microelectrode, U. S. Patent #5,524,338, June 11, 1996.

Loeb, G.E. and Schulman, J.H. Implantable multichannel stimulator, U.S. Patent #5,571,148, Nov. 5, 1996.

Shannon, R.V., Loeb, G.E. and Zeng, F-G. Four-channel cochlear implant with a passive, nonhermetically
sealed implant, U.S. Patent #5,549,658, Aug. 27, 1996.

Loeb, G.E. and Faltys, M.A. Multichannel cochlear prosthesis with flexible control of stimulus waveforms,
U.S. Patent #5,601,617, Feb. 11, 1997; Canadian Patent #2,218,846, Mar. 3, 2007.

Loeb, G.E. and Ruddy, H. Edge-effect electrodes for inducing spatially controlled distributions of electrical
potentials in volume conductive media, U.S. Patent #5,649,970, July 22, 1997.

Troyk, P.R., Heetderks, W., Schwan, M. and Loeb, G.E. Suspended carrier modulation of high-Q transmitters.
U.S. Patent #5,697,076, Dec. 9, 1997.

Zhang, C., Portillo, F., Zeng, F.-G., Shannon, R. V., Loeb, G. E. Low-Cost, Four-Channel Cochlear Implant, U.
S. Patent #5,749,912, May 12, 1998.

Loeb, G.E. Cochlear electrode array employing tantalum metal, U.S. Patent #5,833,714, Nov. 10, 1998.

Loeb, G.E., Schulman, J.H. and Richmond, F.J.R. Implantable Electrode Arrays, U.S. Patent #5,957,958, Sept.
28, 1999.

Loeb, G.E. and Faltys, M.A. Multichannel cochlear prosthesis with flexible control of stimulus waveforms,
U.S. Patent #6,002,966, Dec. 14, 1999.

Loeb, G.E. and Richmond, F.J.R. Implantable microstimulator and systems employing the same, U.S. Patent
#6,051,017, April 18, 2000.

Mann, C.M. and Loeb G.E. Directional programming for implantable electrode arrays, U.S. Patent #6,052,624,
April 18, 2000.

Richmond, F.J.R. and Loeb, G.E. Method for conditioning pelvic musculature using an implanted
microstimulator, U.S. Patent #6,061,596, May 9, 2000.

Loeb, G. E. Cochlear electrode array employing dielectric members, U.S. Patent #6,112,124, August 29, 2000.

Faltys, M.A. and Loeb, G.E. Self-adjusting cochlear implant system and method for fitting same. U.S. Patent
#6,157,861, December 5, 2000.

Loeb, G.E. and Richmond, F.J.R. Implantable microstimulator system for producing repeatable patterns of
electrical stimulation, U.S. Patent #6,175,764, Jan. 16, 2001.

Loeb, G.E. and Richmond, F.J.R. Implantable microstimulator system for prevention of disorders, U. S. Patent
#6,181,965, Jan. 30, 2001

Loeb, G.E. and Richmond, F.J.R. Method of reducing the incidence of medical complications using implantable
microstimulators, U.S. Patent #6,185,455, Feb. 6, 2001.

Loeb, G.E. and Richmond, F.J.R. System for implanting a microstimulator, U. S. Patent #6,214,032, Apr. 10,
2001.

Faltys, M.A., Loeb, G.E., Palmer, L.P., Voelkel, A.W., Wolfe, J.H. and Karunasiri, R.T. Multichannel cochlear
prosthesis with flexible control of stimulus waveforms, U.S. Patent #6,219,580, April 17, 2001.

Munoz, D., Loeb, G.E., Hampton, K., and Ten Hove, M. Method and apparatus for detecting eye movement.
U.S. Patent #6,231,187, May 15, 2001.

Richmond, F.J.R. and Loeb, G.E. Implantable microstimulation system for treatment of sleep apnea, U.S. Patent
#6,240,316, May 29, 2001.
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Richmond, F.J.R. and Loeb, G.E. Method of treating obstructive sleep apnea using implantable electrodes, U.S.
Patent #6,345,202, February 5, 2002.

Mann, C.M., Peterson, D.K.L., Meadows, P.M. and Loeb, G.E. Directional programming for implantable
electrode arrays, U.S. Patent #6,393,325, May 21, 2002.

Woods, C.M., Peterson, D.K.L., Meadows, P.M. and Loeb, G.E. Fitting process for a neural stimulation system.
U.S. Patent #6,609,032, Aug. 19, 2003.

Loeb, G.E. Method and apparatus for control of bowel function. U.S. Patent #6,658,297 B2, Dec. 2, 2003.

Loeb, G.E. and Richmond, F.J.R. Method and apparatus for conditioning muscles during sleep. U.S. Patent
#6,658,301 B2, Dec. 2, 2003.

Loeb, G.E., Richmond, F.J.R., Mann, C.M., Faltys, M.A., Whitehurst, T.K., McGivern, J.P. Implantable
stimulator system and method for treatment of incontinence and pain, U.S. Patent #6,735,474, May 11,
2004.

Loeb, G.E. Method and apparatus to identify small variations of biomolecules, U.S. Patent #6,887,667, May 3,
2005.

Loeb, G.E., Richmond, F.J.R. Method and apparatus to treat disorders of gastrointestinal peristalsis, U.S. Patent
#6,895,279, May 17, 2005.

Woods, Carla M., Peterson, David K. L, Meadows, Paul M., Loeb, Gerald E. Implantable generator having
current steering means, U.S. Patent # 6,909,917, June 21, 2005.

Richmond, Frances J.R., Loeb, Gerald E., Gordon, Tessa. System and method for providing recovery from
muscle denervation, U.S. Patent #6,937,904, August 30, 2005.

Mann, Carla M., Whitehurst, Todd K., McGivern, James P., Loeb, Gerald E., Richmond, Frances J.R.
Implantable stimulator methods for treatment of incontinence and pain, U.S. Patent #6,941,171,
September 6, 2005.

Loeb, G.E., George, T. Internal Biochemical Sensing Device, U.S. Patent #7,096,053, August 22, 2006.

Gordon, D.C. and Loeb, G.E. Treatments for snoring using injectable neuromuscular stimulators. U.S. Patent
#7,277,749, October 2, 2007.

Woods, C. M., Peterson, D. K. L, Meadows, P. M., Loeb, G. E. Implantable pulse generator having current
steering means, U.S. Patent # 7,555,346, June 30, 2009.

Loeb, Gerald E. Identification of target site for implantation of a microstimulator. U.S. Patent #7,555,347, June
30, 2009.

Loeb, G.E., Weissberg, J., Rodriguez, N. Flexible communication and control protocol for a wireless sensor and
microstimulator network. U.S. Patent #7,593,776, September 22, 2009.

Loeb, G.E. and Johansson, R. Biomimetic tactile sensor. U.S. Patent #7,658,119, February 9, 2010.

Johansson, R.S., Loeb, G.E., Wettels, N., Popovic, D., Santos, V.J. Biomimetic tactile sensor for control of grip.
U.S. Patent #7,878,075, February 1, 2011.

Loeb, G.E. Cochlear Implant Fitting. U.S. Patent #7,885,714, February 8, 2011.

Woods, C. M., Peterson, D.K.L., Meadows, P. and Loeb, G.E. Implantable pulse generator having current
steering means, U.S. Patent #7,930,030, April 19, 2011.

Abstracts (previous five years only):

Tsianos, G.A., Raphael, G. and Loeb, G.E. Neural Circuit Models to Study the Role of the Spinal Cord in
Control of Arm Movement. Society of Neuroscience, 863:12. Chicago, Illinois, October 22, 2009.

Tsianos, G.A., Raphael, G. and Loeb, G.E. Neural Circuit Models to Study the Role of the Spinal Cord in
Control of Arm Movement. Joint Symposium on Neural Computation, Los Angeles, California. May
16, 2009.

Tsianos, G.A., Raphael, G. and Loeb, G.E. Neural Circuit Models to Study the Role of the Spinal Cord in
Control of Arm Movement. Grodins Symposium, Los Angeles, California, April 4, 20009.

Kaplan, H.M., Baker, L.L., Rubayi, S., Loeb, G.E. NMES for pressure ulcer prevention: First clinical results.
Proc 3" National Spinal Cord Injury Conf & 16" Interurban Spinal Cord Injury Conf. Toronto, ON,
Canada, Nov 2008.

Kaplan, H.M., Baker, L.L, Davoodi, R., Wong, N.T., Loeb, G.E. The skeletal biomechanics of pressure ulcer
prevention by muscle activation. Proc 12" Ann Conf Intl Functional Electrical Stimulation Soc.
Philadelphia, PA, Nov 2007.

Kaplan, H.M., Baker, L.L., Loeb, G.E. BION™ Active Seating for pressure ulcer prevention: Clinical trial
status. Poster Biomedical Engineering Soc Ann Conf. Los Angeles, CA, Sept 2007.
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Kaplan, H.M., Loeb, G.E., Baker, L.L., Davoodi, R. BIOM™ Active Seating for pressure ulcer prevention:
Surface stimulation and finite element modeling for planning treatments. Poster Biomedical
Engineering Soc Ann Conf. Chicago, IL, Oct 2006.

Kaplan, H.M., Loeb, G.E., Baker, L.L, Davoodi, R. BION™ Active Seating for pressure ulcer prevention:
Surface stimulation and finite element modeling for planning treatments. Proc 11" Ann Conf Intl
Functional Electrical Stimulation Soc. Miyagi-Zao, Japan, Sept 2006.

Tan, W., Sachs, N., Guo, R., Zou, Q., Singh, J., and Loeb, G.E. Multimodal Injectable Sensors for Neural
Prosthetic Proprioception. Proc. of First International Conf. on Neural Interface and control (Wuhan,
China), May 26-28, 2005.

Baker, L., Waters, R., Winstein, C., Kaplan, H., Tran, W., Richmond, F.J., and Loeb, G.E. Clinical Applications
of BION™ Microstimulators. Proc. of First International Conf. on Neural Interface and control (Wuhan,
China), May 26-28, 2005.

Davoodi, R., Hauschild, M., Lee, J., Montazemi, P., Loeb, G.E. Biomimetic Control of FES Reaching. Proc. of
First International Conf. on Neural Interface and control (Wuhan, China), May 26-28, 2005.

Weber, D.J., Stein, R.B., Chan, K.M., Rolf, R., Chong, S.L., James, K, Loeb, G.E., and Richmond, F.J.R. Bionic
correction of foot drop. Canadian Physiologic Society Winter Meeting, Vernon, BC, 2004.

Guest Lectures (previous 15 years only):
Queen's University, Psychology Dept., Kingston, Ontario, "Cochlear Prostheses - Speaking Directly to the
Brain", 1/96.
Pediatric Use of Cochlear Implants, Miami, Florida, "Speech Processing Strategies for Children", 2/96.
International Neuromodulation Society, Orlando, Florida, "Micromodular implants for functional and
therapeutic electrical stimulation", 3/96.
Brain Research Association, Newcastle upon Tyne, England, Plenary Lecture: "Grace Under Fire - The Real
Goal of Motor Control", 3/96.
Biomechanics & Neural Control of Movement, Engineering Foundation Conference, Mt. Sterling, Ohio, “The
Appropriate Use of Models”, 6/96.
Alberta Motor Control XIX: Present Perspectives and Future Directions, “Proprioceptive Generalizations About
the Limbs”, 9/96.
University of Montreal, Ctr Recherche Sci. Neurologique, “Grace Under Fire - The Real Goal of Motor
Control”, 11/96.
Caltech, Pasadena, CA, “Grace Under Fire - The Real Goal of Motor Control”, 11/96.
SCIB Symposium on Muscle Properties and Organismal Function: Shifting Paradigms, Albuquerque, NM,
12/96, invited summary.
University of Washington, Seattle, “Grace Under Fire - The Real Goal of Motor Control,” 1/97.
University Southern California, Los Angeles, “Brain - Spinal Cord - Muscle: A Hierarchy of Sensorimotor
Control,” 1/98.
Arizona State University, Tempe, AZ, “Brain - Spinal Cord - Muscle: A Hierarchy of Sensorimotor Control,”
3/98.
Neural Control of Movement, Satellite on Computational Modelling, Key West, Florida, “The Importance of
Being Muscular,” 4/98.
University of California at Los Angeles, CA, “Neural Prosthetic Interfaces Between Electronic Devices and the
Nervous System,” 7/98.
University of Arizona, Tucson, AZ, “What Might the Brain Know about Muscles, Limbs and Spinal Circuits:,”
11/98.
Biomedical Engineering Society, Cleveland, OH, “Muscle as Motor,” 10/98.
Institute of Movement Science, University College London, England, “How Might the Brain Represent
Muscles, Limbs and Spinal Circuits?” 3/99.
Institute of Electronic Systems, Aalborg University, Aalborg, Denmark, “Bionic Neurons for Electrical
Stimulation of Paralyzed Muscles: Technology and Biology,” 3/99.
National Institute of Mental Health, Neural Prosthetics Conference, Washington, DC, “We Made the Deaf Hear.
Now What?” 8/99.
IVth International Symposium on the Head/Neck System, Tokyo, “Is the Neck a Leg?”, 8/99.
Engineering the Future of Medicine Symposium, A.E. Mann Institute for Biomedical Engineering, University of
Southern California, “A Brief History of Neural Prosthetics,” 2/2000.
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Rehabilitation Medicine Rounds, Veterans Administration Hospital, Los Angeles, “BIONic Implants for
Therapeutic Electrical Stimulation,” 3/00.

Marquette University, Milwaukee, WI, “Bionic Man: Myth, Reality and Progress,” 3/2000.

7" Joint Symposium on Neural Computation, Los Angeles, CA, Keynote speaker: “Dialogs with the Nervous
System,” 5/2000.

1% Annual International IEEE EMBS Special Topic Conference on Microtechnology in Medicine and Biology,
Lyon, France, “Design and Fabrication of Hermetic Microelectronic Implants”, 10/2000.

IEEE USC Student Chapter, Los Angeles, CA, “Electronic Interfaces with the Brain”, 10/2000.

Symposium on Spinal Cord Function and Rehabilitation, sponsored by J. Physiol. In honor of Prof. Jankowska,
New Orleans, LA, “Learning From the Spinal Cord”, 11/2000.

NIPS*2000 Workshop on Algorithms, Technologies and Neural Representations for Neuroprosthetics and
Neurorobotics, Breckenridge, CO, “Primitives or Primitive: Forgetting Knowledge about the Spinal
Cord”, 12/2000.

Cl12001, Los Angeles, CA, “Managing Extreme Versatility — CLARION Il Implant Architecture”, March 3,
2001.

Neural Information and Coding Workshop 2001, Big Sky, Montana, “Useful Effects from Lousy Signals: How
to Build a Clinically Successful Neural Prosthesis”, March 20, 2001.

Hospital for Special Care, New Haven, CT, “BIONs — Injectable Electrical Stimulators for Paralyzed Muscles”,
June 13, 2001.

MIT Leg Lab, Cambridge, MA, “BIONic Implants for Distributed Neural Prosthetic Interfaces”, June 20, 2001.

Neurosurgical Grand Rounds, Massachusetts General Hospital, Boston, MA, “Making the Deaf Hear, the Blind
See and the Lame Walk”, June 21, 2001.

VA/NIH Prosthetics Roundtable, Bethesda, MD, “BIONic Interfaces for Rehabilitation and Repair,” June 25,
2001.

Jet Propulsion Lab, Pasadena, CA, “BIONic Implants for Distributed Neural Prosthetic Interfaces”, June 28,
2001.

5" SIAM Conference on Control and its Applications, San Diego, CA, “Get Real: Biological and Neural
Prosthetic Control of Muscles and Limbs”, July 12, 2001.

International Symposium on Movement and Sensation, Cairns, Australia, principal speaker, “The Importance of
Biomechanics,” Sept. 6, 2001.

Long Beach VA Medical Center and UC Irvine, CA, “BION Injectable Muscle Stimulators: Current Clinical
Trials and Potential Application to Sleep Apnea”, Sept. 26, 2001.

Neural Prosthesis Workshop, NIH, Bethesda, MD, “Clinical Experience with Microstimulators,” Oct. 19, 2001.

Cal Tech, Pasadena, CA, Sloan Seminar, “Making the Deaf Hear, the Blind See and the Lame Walk”, Nov. 5,
2001.

Cal Tech, Visual Research Lab Seminar, “Command and Control: Does our reach exceed our grasp?”, Nov. 5,
2001.

University of Minnesota, Minneapolis, MN, “Neural Prosthetic Interfaces Between Electronics and Neurons:
Making the Deaf Hear, the Blind See and the Lame Walk”, Nov. 26, 2001.

Industrial Technology Research Institute (ITRI), Taipei, Taiwan, “The Field of Neural Prosthetics” and “BION
Technology and Biomimetic Control Strategies to Reanimate Paralyzed Limbs”, Dec. 17, 2001.

USC School of Pharmacy Winter Retreat, Ojai, CA, “Embedded Electronics in our Bodies, our Homes and our
Lives”, Jan. 19, 2002.

UCLA Biomedical Engineering Student Association, Los Angeles, CA, “BIONic Reanimation of Paralyzed
Muscles and Limbs”, Mar. 8, 2002

Christopher Reeve Paralysis Foundation, Research Consortium Associates Meeting, Irvine, CA, “Learning From
the Spinal Cord,” May 18, 2002.

Association of Pacific Rim Universities, Los Angeles, CA, “AMI-USC: An Experiment in Biomedical
Technology Transfer”, May 30, 2002.

Llewellyn-Thomas Lecture, Institute of Biomaterials & Biomedical Engineering, Toronto, Canada, “Prosthetic
Interfaces with the Nervous System”, June 6, 2002.

USC School of Engineering, 2002 Technology Equity Conference, San Diego, CA, “Alfred Mann Institute for
Biomedical Engineering — An Experiment in Technology Transfer” and “BION Implants to Reanimate
Paralyzed Muscles”, Sept. 24, 2002.

Catholic University of America, Washington, DC, “We Made the Deaf Hear....Now What?”, October 8, 2002.
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University of Chicago, IL, “Reanimating Paralyzed Limbs — Coping with Spatially Distributed, Multimodal
Systems”, Oct. 23, 2002.

Society for Neuroscience Symposium on Computational Motor Control, Orlando, FL, “Model-Based Analysis
of Sensorimotor Control Strategies”, Nov. 2, 2002.

Neurology/Neurosurgery Grand Rounds, University of Southern California, “Strategies for Neuromuscular
Stimulation”, Feb. 25, 2003.

Strategic Partnering Opportunities Conference, Southern California Biomedical Council, “The BION Project”,
March 12, 2003.

2003 Spinal Cord Conference and Training, Long Beach, CA, “BIONs — History and Potential”, June 5, 2003.

AARP Workshop, Los Angeles, CA, “The Emerging Reality of Neural Prosthetics”, June 16, 2003.

Biomedical Engineering Seminar, USC, Los Angeles, CA, “Modular Injectable Interfaces with the Body — A
New Direction for Medical Devices & Diagnostics?”, Sept. 16, 2003.

2003 Science & Technology Series, Johns Hopkins U. Center for Talented Youth, “Neural Prosthetics — Making
the Deaf Hear, the Blind See, and the Lame Walk”, Nov. 16, 2003.

Multidisciplinary Research Colloquium in Gerontology, USC, “Making the Deaf Hear, the Blind See and the
Lame Walk”, Jan. 22, 2004.

Canadian Physiological Society, British Columbia, Canada, “Biomimetic Prosthetic Proprioception”, Jan. 28-
Feb. 1, 2004.

Bionics and Prosthetics - 2003 Whitney Symposium, GE Global Research, Schenectady, NY, “BIONics”, Mar.
8-9, 2004.

Rehabilitation Institute of Chicago, IL, “Making the Deaf Hear, the Blind See and the Lame Walk”, Mar. 10,
2004.

Nano and Microtechnology Symposium, California Institute for Quantitative Biomedical Research, “BIONic
Reanimation of Paralyzed Limbs”, April 17, 2004

BioNEMS Symposium, Los Angeles, CA, “Survival Strategies for Millimeter Scale Injectable Stimulators”,
May 22, 2004.

2004 Spinal Cord Conference, Keynote Speaker for Ernest Bors Symposium, Long Beach, CA, “BIONic
Therapy for Paralyzed Legs”, June 5, 2004.

University of California at Santa Cruz, "Making the Deaf Hear, the Blind See and the Lame Walk™, June 8,
2004.

SoCalBio Medical Technology Showcase, Los Angeles, “Implantable Glucose Sensor”, June 16, 2004.

Dept. Aerospace & Mechanical Engineering, University of Southern California, “Neural Prosthetic Reanimation
of Paralyzed Limbs,” Sept. 29, 2004.

Humanoids 2004, Santa Monica, CA, “Biomimetic Sensorimotor Control for Paralyzed Patients and Robots”,
Nov. 12, 2004.

Brandeis University, Boston, MA, “Neural Prosthetic Reanimation of Paralyzed Limbs”, Nov. 22, 2004.

Cornell University, Ithaca, NY, “Neural Prosthetic Reanimation of Paralyzed Limbs”, Nov. 23, 2004.

Univ. of Indonesia, Jakarta, “Treatment of Hearing Loss: Technology Meets Economics”, Dec. 15, 2004

University of Southern California, Los Angeles, CA, “Design and Fabrication of Disposable, Percutaneous
Chemical Sensors”, Jan. 31, 2005

SoCalBio Investor Conference, Los Angeles, CA, “The Sencil™: Indwelling Percutaneous Optical Fibers with
Nanoengineered Chemical Sensors”, Mar. 23, 2005.

Biotechnology Club, University of Southern California, “The Development of Medical Devices: Research,
Construction and Distribution”, Mar. 30, 2005.

2005 Design of Medical Devices Conference, University of Minnesota, Minneapolis, “Modular Injectable
Interfaces with the Body”, April 13, 2005.

First International Conference on Neural Interface and Control, Wuhan, China, “FES and BION™
Development”, May 27, 2005.

Rutgers University, New Brunswick, NJ, “Biomimetic Reanimation of Paralyzed Limbs”, Nov. 21, 2005.

Sate of the Science Workshop on Functional Restoration for the Stroke Survivor, “Practice”, keynote speaker,
La Jolla, CA, March 7, 2006.

University of California at Irvine Engineering Symposium on Prosperity thru Technology, May 15, 2006.

Second Computational Motor Control Workshop, Ben-Gurion University of the Negev, Beer-Sheva, Israel,
“Biomimetic Integration of Sensorimotor Neural Prostheses”, June 7, 2006.

US-China Workshop on Neural Interface Technologies, Kunming, China, “Injectable Muscle Stimulators and
Sensors for Motor Function,” July 9-11, 2006.
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Neural Interfaces Workshop, National Institutes of Health, Bethesda, MD, “BIONic Neuromuscular Interfaces,”
Aug. 21-23, 2006.

Johns Hopkins University Center for Hearing and Balance, Baltimore, MD, “Reanimating Limbs = Technology
+ Neurophysiology,” Aug. 23, 2006.

Alberta Motor Control, Kananaskis, Canada, “Mathematical Models of Proprioceptors,” “Prosthetic
Proprioception,” Sept. 23-24, 2006

Simon Fraser University, Vancouver, Canada, “Reanimating Limb = Technology + Neurophysiology,” Sept. 25,
2006.

Global Digital Healthcare, Cambridge Healthtech Institute, Baltimore, MD, “Neural Prostheses: Crossing the
Last Meter in Personal Telecommunications,” Oct. 10-11, 2006.

International Symposium on Biomedical Engineering, Taipei, Taiwan, “BION Injectable Neuromuscular
Interfaces to Reanimate Paralyzed Limbs” (keynote), Dec. 15, 2006

35" Annual Conference of Indian Association for Physical Medicine and Rehabilitation, Patna, India, “BION
Injectable Neuromuscular Stimulators: Technology and Clinical Applications,” Jan. 20, 2007.

IEEE International Solid-State Circuits Conference, San Francisco, CA, “BIONic Neuromuscular Interfaces,”
Feb. 13, 2007.

4" World Congress of the International Society of Physical and Rehabilitation Medicine, Seoul, Korea, “The
Many Interfaces Required for Functional Reanimation of Limbs,” June 12, 2007.

Neurorehabilitation Grand Rounds, Rancho Los Amigos National Rehabilitation Center, Downey, CA, “BIONic
Interfaces for Neuromuscular rehabilitation,” Oct. 25, 2007.

Korean Institute for Science and Technology, Seoul, Korea, “Prosthetic Interfaces with the Nervous System,”
April 25, 2008.

International Symposium on Functional Electrical Stimulation, Taipei, Taiwan, “Opportunities and Chalenges
for the Use of Neuromuscular Electrical Stimulation in Rehabilitation Medicine” (keynote), “BIONic
Interfaces to Reanimate Paralyzed Limbs,” April 26-27, 2008.

Erasmus University, Rotterdam, Netherlands, “Making the Deaf Hear, the Blind See and the Lame Walk,” May
5, 2008.

DLR Inst. Robotics and Mechatronics, Wessling, Germany, “Biomimetic Interfaces for Mechatronic Limbs,”
May 7, 2008.

Advanced Neural Microsystems, ISCAS-2008, Seattle, WA, “General Purpose Technology for a General
Purpose Nervous System,” May 19, 2008.

Fourth China International Life Science Summit, Hangzhou, China, “Trends and Opportunities in Medical
Devices,” Sept. 22, 2008.

Engineering Neuroscience & Health, USC, “The Spinal Cord Makes Sensorimotor Control Easy to Do but
Difficult to Understand,” Sept. 29, 2008.

University of Utah, Salt Lake City, UT, “Making the Deaf Hear and the Blind See — Some Challenges Along the
Way,” Nov. 10, 2008.

Neurosurgery Grand Rounds, USC, “Opportunities & Challenges for Prosthetic Sensorimotor Interfaces,” May
4, 2009.

International Workshop on Neuromorphic Systems and Neural Prostheses, Taiwan, “Bio-Inspired Strategies for
Dexterous Robots and Prosthetic Limbs,” May 21, 2009.

Robotics Science and Systems, Workshop on Understanding the Human Hand for Advancing Robotic
Manipulation, Seattle, “Robust Biomimetic Tactile Sensing and Grip Control,” June 28, 2009.

Human Nature and Self Design, Tuebingen, Germany, “Neuroimplants and Beyond,” Aug. 1, 20009.

NSF-CMMI Workshop on Neuromechanical Engineering, Arlington, VA, “Exploiting Neural and Muscular
Trophisms for Rehabilitation,” Sept. 14, 2009.

Workshop on Multi-Scale Muscle Mechanics, Woods Hole, MA, “Things that bother a mammalian
neurophysiologist about muscle,” Sept. 19, 2009.

XXXIX Neurohike Meeting, Jasper, Canada, “Taking care of business,” Sept. 26, 2009.

First International Academic Conference of Acupuncture and Moxibustion Instrumentation, Shanghai, China,
“The Art and Science of Neural Stimulation,” Dec. 11, 20009.

ISSCC 2010, San Francisco, evening session on Bionic Systems, “System design challenges in a very complex
system indeed,” Feb. 9, 2010.

Neural Control of Movement Annual Conference, Naples, FL, “Biomimetic Tactile Sensors” and “Spinal-Like
Regulators”, April 20-25, 2010.
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17" Joint Symposium on Neural Computation, Los Angeles, CA, “What Does the Brain Control?”, May 22,
2010.

Computational Motor Control Workshop, Beer Sheva, Israel, “Spinal-like regulator simplifies control of
multiple degree-of-freedom limbs,” June 16, 2010.

Telluride Neuromorphic Cognition Engineering Workshop, Telluride, CO, “Brain Machine Interfaces”, June 28-
30, 2010.

Brain Machine Interfaces, Ystad Saltsjobad, Sweden, “What Does the Brain Control?”, Aug. 28, 2010.

EPFL, Lausanne, Switzerland, “’Biomimetic Haptics for Robots”, Aug. 30, 2010.

Transformational Technologies Conference, Rancho Los Amigos National Rehabilitation Center, Downey, CA,
“Multimodal Biomimetic Tactile Sensors for Prosthetic Limbs”, Sept. 2, 2010.

IEEE-EMBS, Thousand Oaks, CA, “Biomimetic Strategies for Dexterous Robots and Prosthetic Limbs”, Sept.
29, 2010.

Caltech, Pasadena, CA, “What Does the Brain Control”, Oct. 18, 2010.

University of Southern California, Los Angeles, CA, “Biomimetic Tactile Sensing for Prosthetic and Robotic
Hands”,”Nov. 8, 2010.

IEEE-EMBS Distinguished Lecturer Event, San Fernando Valley, CA, “Biomimetic Strategies for Dexterous
Robots and Prosthetic Limbs,” May 17, 2011.

Ben Gurion University, President’s Distinguished Guest, Beer Sheva, Israel, “Biomimetic Strategies for
Dexterous Robots and Prosthetic Limbs,” June 10, 2011.

Computational Motor Control Workshop, Beer Sheva, Israel, “Spinal Cord Model,” June 12, 2011.

Summer School on Impedance, STIFF EC Project, Frauenchiemsee, Germany, “What Roboticists Need to Know
About NeuroMusculoSkeletal Systems,” July 25, 2011.

Multimodal & Sensorimotor Bionics Workshop, Munich, Germany, “Biomimetic Strategies for Dexterous
Robots and Prosthetic Limbs,” July 27, 2011.
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Administrative

Professional Memberships:
American Institute for Medical and Biological Engineering (AIMBE)
Institute of Electrical and Electronics Engineers (IEEE, senior member)
Society for Neuroscience
Biomedical Engineering Society (BMES)
Phi Beta Kappa

Advisory Posts (previous 15 years only):

Theme Coordinator, Neuroscience Network of Centres of Excellence (1993-97)

Editorial Boards: Associate Editor, IEEE Trans. Neural Systems and Rehabilitation Engineering (2002-
4); J. Neurophysiol. (1987-90); Exercise & Sports Science Reviews (1985-1995); Exp. Brain. Res.
(1992-present); Honorary Editorial Board of Applied Bionics and Biomechanics, (2003-present),
Editorial Advisory Panel, Expert Review of Medical Devices (2004-present); Advisory Board, IEEE
Transactions on Neural Systems & Rehabilitation Engineering (2005-present); Editorial Board,
Open Biomedical Engineering Journal (2007-present)

Frequent Referee: J. Neuroscience, J. Neurophysiology, Exp. Brain Res., J. Physiol., J. Morph., IEEE-
BME, IEEE-TNRE, J. Neurosci. Methods, Med. & Biol. Engng. & Comput., J. Biomech., Brain &
Behavioral Sciences, Ann. Biomed.Engng., Muscle & Nerve, J. Neural Engng.

Ad hoc Study Section member: US NIH, US NSF, MRC Canada, NSERC Canada, Muscular Dystrophy
Association Canada, Rick Hansen Fund

Academic Committees (USC only)

1999-present: Steering Committee, Institute for Health in an Aging Population

2000-2: Appointment, Promotion and Tenure Committee for the School of Engineering, representing Dept. of
Biomedical Engineering

2000-3: Research Committee of the Academic Senate; chair 2001-3
2001-2: Research Committee for the School of Engineering

2001-2: Board of Advisors, Technology Commercialization Alliance
2001-3: Board of Advisors, National Network for Technology Education and Commercialization (NSF funded)
2002-3: MS Program Review Committee, School of Engineering

2002-7: University Committee on Academic Review

2002: Internal Review Committee, Dept. of Electrical Engineering
2003-4: Provost’s Strategic Planning Committee

2004- : Faculty Advisory Committee to the Distance Education Network
2004: Task Force on Restructuring of the Independent Health Professions
2004- : USC Health Faculty Collaborative

2004-5: Committee on Nanotechnology, Viterbi School of Engineering
2005-7: University Research Committee for the Academic Senate

2005-: Board of Advisors, Regulatory Science Program

2010- : Appointments, Promotions & Tenure Committee, Viterbi School of Engineering
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Scientific Meeting Organization:

Track Chair, Neural Engineering, BioMedical Engineering Society Annual Meeting, 9/2007.
Track Chair, Neural Prosthetics and Rehabilitation, IEEE-EMBS, Shanghai, 9/2005.
Organizer, Symposium Series “Engineering the Future of Medicine”, A.E. Mann Institute:

e “Can we make the blind see?” Feb., 19, 2000

e “Putting the brain in command” July 8, 2000

e “Breaching barriers to drug entry” Mar. 31, 2001

o “Electric power in vivo” Feb. 28, 2004

Program Committee, 1* Annual International IEEE EMBS Special Topic Conference on Microtechnology in
Medicine and Biology, Lyon, France, 10/2000.

Meeting Organizer, “Musculoskeletal Modeling Workshop”, sponsored by A.E. Mann Institute for Biomedical
Engineering, Morro Bay, CA, 8/2000

Meeting Organizer, “Putting the Brain in Control” Engineering the Future of Medicine Series, A.E. Mann
Institute for Biomedical Engineering, Los Angeles, CA, 7/2000.

Session Organizer, NCM2000 Satellite on Computational Models, Key West, FL, 4/2000.

Meeting Organizer, “Can We Make the Blind See?” Engineering the Future of Medicine Series, A.E. Mann
Institute for Biomedical Engineering, Los Angeles, CA, 2/2000.

Organizing Committee, Conference for Research in Action and Perception, Kingston, ON, 6/98.
Program Committee, Neural Prostheses - Motor Systems V Conference, Burnaby, BC, 8/97.

Focus Group Leader, 1997 Conference on Implantable Auditory Prostheses, Pacific Grove, Ca, 8/97.
Scientific Panel Organizer, Neural Control of Movement Meeting, Cancun, Mexico, 4/97.

Program Committee, Engineering Foundation Conference on Biomechanics & Neural Control of Movement X,
Deer Creek, Ohio, 6/96.

Panel Organizer, "Linking Neural Control to Movement: Insights from Biomechanics," Neural Control of
Movement, Marco Island, Florida, 4/93.

Scientific Committee, North Sea Conference - Biomedical Engineering 90, Antwerp, Belgium.
Cochairman, Engineering Foundation Conference on Biomechanics & Control, Henniker, NH, 7/87.

Panel Organizer, "Neural Prosthetic Electrode Arrays: The Perennial Promise of Microelectronics,”" Materials
Research Society, 12/85.

Panel Organizer, 16th Annual Neural Prosthesis Workshop, NINCDS, 11/85.
Steering Committee, Engineering Foundation Conference on Neural Prostheses, Henniker, NH, 8/85.

Steering Committee, Engineering Foundation Conference on Biomechanics & Neural Control of Movement,
Henniker, NH, 7/85.

Workshop Organizer, Winter Conference on Brain Research, 1/85, 1/2007.
Track Chairman, Neural Engineering Committee, Biomedical Engineering Society, 1/2007.

Organizing Committee, Computational Motor Control Workshop, Beer Sheva, Israel, 6/2010, 6/2011.
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Teaching

Program Development: Founding Director, USC Master of Science in Medical Device and Diagnostic
Engineering

Post-doctoral Fellowship Supervision and Funding Source:
J. Duysens (1977-78), Fogarty International Fellowship
C.A. Pratt (1979-80), PHS NRSA
S.J. Duenas (1984-86), Fogarty International Fellowship
S. Spector (1984-86), PHS NRSA
J. Blaszczyk (1985-1987), Fogarty International Fellowship
C.J. Heckman (1986-1988), PHS NRSA
J. Weytjens (1986-1988), Fulbright Scholar
R.P. Young (1990-1992), NIH Grant
H. Ruddy (1991-1993), Network of Centres of Excellence/NIH Program-Project Grant
Wan Jiang (1997-98), MRC Grant
R. Davoodi (1999-2001), AMI-USC
A. Inmann (2002-2003), AMI-USC
N. Rodriguez (2005-2007), AMI-USC
V.J. Santos (2007- 2008), AMI-USC
Yao Li (2010- ), DARPA REPAIR Program

Ph.D. Thesis Adviser:
A.J. Rindos (1988), Dept. Elect. Engineering, Univ. Maryland
C.M. Chanaud (1988), Dept. Zoology, Univ. Maryland
S.H. Scott (1993), Dept. Physiology, Queen's Univ.
T. Cameron (1996), Dept. Physiology, Queen's Univ.
I.E. Brown (1998), Dept. Physiology, Queen's Univ.
A.C. Dupont (2001), Dept. Physiology, Queen's Univ.
M. P. Mileusnic (2005), Dept. of Biomedical Engineering, USC
W. Tan (2006), Dept. of Biomedical Engineering, USC
K.C. Liao (2006) Dept. of Biomedical Engineering, USC
Dan Song (2008) Dept. of Biomedical Engineering, USC
H. M. Kaplan (2008), Dept. of Biomedical Engineering, USC
G. Raphael (2009), Dept. of Biomedical Engineering, USC
R. Kaliki (2009), Dept. of Biomedical Engineering, USC
M. Hauschild (2010), Dept. of Biomedical Engineering, USC
N.A. Wettels (2011), Dept. of Biomedical Engineering, USC
J. Fishel (in progress), Dept. of Biomedical Engineering, USC
G. Tsianos (in progress), Dept. of Biomedical Engineering, USC
C.S. Lin (in progress), Dept. of Biomedical Engineering, USC
Zhe Su (in progress), Dept. of Biomedical Engineering, USC
J.R. Goodner (in progress), Dept. of Biomedical Engineering, USC

M.Sc. Thesis Adviser:
A.J. Rindos (1982), Dept. Zoology, Univ. Maryland
C. Engstrom (1990), Dept. of Anatomy, Queen's Univ.
I.E. Brown (1995), Dept. Physiology, Queen's Univ.
E. Cheng (1999), Dept. Physiology, Queen’s Univ.
J. Singh (2002), Dept. of Biomedical Engineering, USC
D. M. Kleiman (2003), Dept. of Biomedical Engineering, USC
M. Rodriguez (2005), Dept. of Biomedical Engineering, USC
H.C. Fornwalt (2005), Dept. of Biomedical Engineering, USC
N. Sachs (2006), Dept. of Biomedical Engineering, USC
J. Goodner (2011), Dept. of Biomedical Engineering, USC
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Thesis Committees:
Javier Jo, Ph.D.(2003), Dept. of Biomedical Engineering, USC
Deniz Baskent, Ph.D. (2003), Dept. of Biomedical Engineering, USC
Juji Harimoto, Ph.D. (2003), Dept. of Biomedical Engineering, USC
Chunhong Zhou, Ph.D. (2005), Dept. of Biomedical Engineering, USC
Eric Ortega, Ph.D. (2006), Dept. of Biomedical Engineering, USC
J Henry Lin (2007), Dept. of Pathology, USC
Joe Fu-Jiou Lo, Ph.D. (2007), Dept. of Biomedical Engineering, USC
N. Sachs (2007), Dept. of Biomedical Engineering, USC
J. Y. Hwang (2006), Dept. of Biomedical Engineering, USC
T. Li (in progress), Dept. of Biomedical Engineering, USC
C. Zhou (in progress), Dept. of Biomedical Engineering, USC
W.H. Tran (in progress), Dept. of Biomedical Engineering, USC
Alan Horsager (2009), Dept. of Biomedical Engineering, USC
Monika Jadi (2010), Dept. of Biomedical Engineering, USC
Michael Jamieson (2011), Doctoral Program in Regulatory Science, USC
Bardia Fallah Behabadi (in progress), Dept. of Biomedical Engineering, USC
Navya Davuluri (in progress), Dept. of Biomedical Engineering, USC
Taranjit Singh (in progress), Doctoral Program in Regulatory Science, USC
Susan Bains (in progress), Doctoral Program in Regulatory Science, USC

Course Organizer:
Physiological Instrumentation, PHGY 484/884, Queen's Univ.
Applied Electrophysiology, seminar and laboratory, BME620, USC
Development and Regulation of Medical Products, BME416, USC

Special Course Faculty:
Cold Spring Harbor Course on Computational Neurobiology, 1985, 1986, and 1988.
Queen’s University, PHGY 801 - Beyond Academia: Using Biomedical Science in Business and

Government, 1996 - present.

Advanced Bionics Corp., Continuing Education in Medical Devices, 1994 - 1999.
USC School of Pharmacy Short Course, Clearing Roadblocks in the New-Product Path, 2000.
UCLA Dept. of Biomedical Engineering, BME260 Neuroengineering, guest lecturer 2000-2002
Workshop on Neuromorphic Engineering, Telluride, CO, 2010.

Research Funding

Contract Administration:

Project Officer, #N01-NS-7-2366, Stanford Univ., Development of a Multichannel Electrode for an Auditory
Prosthesis, 1976-79.

Project Officer, #N01-NS-7-2364, University of California at San Francisco, Development of a Multichannel
Electrode for an Auditory Prosthesis, 1976-79

Project Officer, #N01-NS-3-2348, Univ. of Maryland, Kinesiological Modeling of the Cat Hindlimb, 1982-1986
and #N01-NS-6-Z300, 1986-89.

Principal Investigator, NIH Contracts #N01-NS-9-2327, #N01-NS-2-2322, #N01-NS-5-2325 to A.E. Mann
Foundation, Micro-stimulator for Functional Neuromuscular Stimulation, 1989-98.

Recent and Current Research Funding:

National Science Foundation — Major Research Instrumentation Development (2009-2011)
National Academies Keck Futures Initiative (2007)

DARPA - Revolutionizing Prosthetics, contract to Johns Hopkins University Applied Physics Laboratory —
subcontract P.l. (2006-2010)
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DARPA - REPAIR, contract to Caltech — subcontract P.I. (2010-2014)

National Science Foundation — Biomimetic Microelectronic Systems Engineering Research Center — Deputy
Director (2003-2008)

National Institutes of Health — Bioengineering Research Partnership - P.1. (2002-2007)
National Institutes of Health - Program Project Grant - Project P.I.

National Institutes of Health - RO1 Individual Research Grant - P.l. (2000-2003)

National Institutes of Health - Neural Prosthesis Contract - co-P.I.

National Institutes of Health - Small Business Innovative Research Grants — subcontractor
Whitaker Foundation — Special Opportunity Grant — co-P.l. (2000-2003)

Consulting (partial listing)

Rehabilitation Institute of Chicago (2010-present)

Setpoint Medical, Boston, MA (2009-present)

Victhom Human Bionics, Saint-Augustin-de-Desmaures, Canada (2008-2010)
Connolly Bove Lodge & Hutz LLP, Los Angeles (2008-present)
Shanghai Medical Cochlear Corp., Shanghai, China (2007- 2010)
Kardium Corp., Vancouver, Canada (2006-present)

Bioness Inc., Valencia, CA (2006-2008)

Advanced Neuromodulation Systems, Plano, Texas (2001)

A.E. Mann Foundation, Sylmar, California (1987-1999)
Advanced Bionics Corp., Sylmar, California (1993-1999)

Pl Medical, Portland, Oregon (1992-1996)

Advanced Surface Technology, Billerica, Massachusetts (1991-1993)
Biophor Corp., Billerica, Massachusetts (1991-1992)

Jet Process Corp., New Haven, Connecticut (1991-1992)
Abiomed Inc., Danvers, Massachusetts (1989-1990)

lonic Atlanta, Atlanta, Georgia (1988-1990)

Trovan Ltd., Luxembourg (1988-1992)

Mentor Technologies, Inc., Rockville, Maryland (1987-1990)
Taymar Inc., Westminster, Colorado (1987-1988)

Travenol Laboratories, Deerfield, Illinois (1986-1987)

BTS, Inc., Greenbelt, Maryland (1985-1986)

Identification Devices, Inc., Boulder, Colorado (1985-1986)
Collier's Encyclopedia, Macmillan Publishers, New York (1986)
Intermedics, Freeport, Texas (1985-1986)

Gentronix, Inc., Rockville, Maryland (1984-1986)

Storz Instrument Company, St. Louis, Missouri (1983-1985)
University of California, Dept. of Urology, San Francisco, California (1984-1986)
Micro-Probe, Inc., Clarksburg, Maryland (1984-1987)

Biostim, Inc., Princeton, New Jersey (1983-1985)

Parco Scientific Company, Vienna, Ohio (1981-1983)

Bak Electronics, Inc., Rockville, Maryland (1979-1984)
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AUTOBIOGRAPHICAL SKETCH

I received both my bachelors and medical degrees at The
Johns Hopkins University through their accelerated/combined
program 1965-1972. While an undergraduate and medical student,
I worked on several projects involving microelectronic fabrication
of electrode arrays for neurophysiological research and neural
prosthetics, including service as principal investigator on a
biomaterials development contract from NIH to Johns Hopkins
and as a guest researcher at the University of Utah Artificial Eye
Project. | trained for one year as a resident in the Department of
Surgery, University of Arizona, and | am a licensed physician in
the State of California.

From 1973 to 1987, | was a medical officer in the USPHS in
the Laboratory of Neural Control, National Institute of
Neurological and Communicative Disorders and Stroke, National
Institutes of Health, Bethesda, Maryland. In 1983, I received the
Commendation Medal of the U.S. Public Health Service. | was
responsible for planning and conducting a wide range of studies concerning the sensorimotor control
of locomotion, electrophysiological studies of peripheral nerve conduction, and development of novel
research techniques for neurokinesiological studies. In particular, my research group developed a
variety of implantable electrodes and transducers that permit detailed study of single neuron and whole
muscle activity during natural behavior in intact animals. | directed a collaborative project with the
University of Maryland to develop a comprehensive musculoskeletal model of the cat hindlimb.

In addition to pursuing basic research, | have been involved in a variety of biomedical
engineering projects in various capacities, including a guest appointment at University of California at
San Francisco, adjunct associate professor at University of Utah, and president of Biomed Concepts,
Inc., a consulting and prototype development business with several current projects. During the period
1979-1981, | commuted regularly to UCSF, where | was responsible for recruiting and leading the
engineering team that developed the forerunner of the CLARION® cochlear implant, which now
provides functional speech perception for thousands of profoundly deaf patients. From 1988-1998 |
led an inter-institutional team (Queen's University, Mann Foundation, and Illinois Institute of
Technology) that developed a new class of implantable electronic devices (BION®) for a wide range
of applications involving therapeutic and functional electrical stimulation of weak and paralyzed
muscles. From 1994-1999 | was Chief Scientist for Advanced Bionics Corp. (Sylmar, California),
working on commercialization and further development of the CLARION and BION systems.
Recently, my students and | formed SynTouch LLC, a start-up company developing BioTac®
biomimetic tactile sensors.

I have authored or coauthored over 300 publications (excluding abstracts), including a book on
electromyography, 66 full-length physiological research reports in refereed journals, 70 full-length
biomedical engineering papers in refereed journals, and 54 issued patents. | have served on the
editorial boards of 8 journals and regularly referee for several others.

My research strategy is to understand how the nervous systems solves problems in sensorimotor
control and perception so that we can apply biomimetic strategies to the design of robotic and
prosthetic systems. My students and | endeavor to obtain working expertise in the various fields of
basic research, clinical medicine, applied engineering and industrial relations that must be brought
together for such "high-tech” endeavors to succeed.
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