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electrowetting, 427, 469, 470, 472, 476, 477, 484, 487, 488

ELISA see Enzyme-Linked Immunosorbent Assay
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EMG signals, 285
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epithelial resistance, 149, 150
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error-free, 473

error-recovery, 472
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Euler, 14

European Radiocommunications Committee, 379

eye, vi, 248, 294-296, 308, 337

FAD see flavin adenine dinucleotide

Faradaic currents, 88, 90, 92, 116, 117

Faradaic reaction, 298

Faraday, 64, 116, 361, 367, 376, 396

fast Fourier transform (FFT), 166, 455, 538

FDA, 283, 295, 374, 544

Fermi, 7, 19, 35, 37, 52-54, 57, 60, 61, 63, 97, 111, 112
ferredoxin, 88, 89, 100

ferricyanide, 113, 199, 232, 464, 465

FESEM see field-emission scanning electron microscope
FET see field-effect transistor

FFT see fast Fourier transform
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Fritsch, 352, 363

full-duplex, 395

fullerene, 109, 110

fuzzy logic, 264

Galvani, 137, 365, 376

ganglion, 248, 249, 277, 292, 294, 296, 309, 313, 318, 325,
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gastrointestinal tract, 106, 138, 245, 546
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gene networks, 243, 266, 274

genetic engineering, 211
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glucose dehydrogenase, 205-207, 228, 229
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half-duplex, 395
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Hitzig, 352, 363
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hydrogenase, 204
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hydrophobicity, 113, 204
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LED see light-emitting diodes
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220, 224, 231, 235, 237, 238, 242-244, 256, 257,
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neural interfaces, 2, 254

neural networks, 521

neural recording, vii, 253, 278, 280, 281, 287, 288, 342, 353,
354, 363, 364, 380, 383, 386-393, 396-402, 406,
410, 412, 413, 458, 467

neural stimulation, 255, 281, 283, 296, 298, 299

neurodegenerative disease, 353

neurons, 4, 34, 45, 48, 138, 139, 140, 143, 181, 182,
183, 241, 242, 248, 250, 252, 256, 259, 262,
277, 279, 283, 292, 297, 308, 325-328, 330-335,
341-343, 355, 362, 363, 369, 372, 374, 389-392,
400, 412, 413, 519, 559-563

neurotransmitters, 341, 415

Neher, Erwin, 139

NMR, 77, 101

Nobel, 139
noise, 21, 45, 63, 69, 70, 74, 77, 81
1/f, 460
thermal, 460
noise-efficiency factor, 392
noncovalent, 68, 113
nucleotide, 21, 75-77
nutrients, 138

obsessive-compulsive disorders, 374

ocular tissue, 300

offset-canceling, 362

Ohm, 14, 260

olfactory receptor, 252

oligothiophenes, 19

open circuit potential, 87, 90, 92

operational transconductance amplifier (OTA), 356,
402-405

optobionics, 304

organic bioelectronics, 1, 7, 35

organic molecules, 2, 7, 9, 19, 22

osmotic pressure, 267

OTA see operational transconductance amplifier

oxidase, 57, 114-116, 119, 121, 198, 200, 203-207, 211, 218,
221, 223, 226, 228, 231, 233, 425, 449, 512

oxidation, 23, 26, 50, 52, 56, 57, 61, 87, 88, 90, 92, 96, 97, 116,
120, 125, 449

P2VP, 216, 218

P450, 10, 115-119, 121, 567

P450 reductase, 115, 116
pacemakers, 139, 248, 294, 353
pain suppression, 373, 374
pancreas, 241, 557, 558, 565
pancreatic beta-cells, 241

paralysis, 400

paraplegic, 283

Parkinson’s disease, 341, 342, 353, 400, 414, 557
parylene, 397, 458, 462, 485
parylene C, 462

pathogens, 21, 138, 144, 430, 434, 489
PBS see phosphate-buffered saline
PCR see polymerase chain reaction
PDMS see polydimethylsiloxane
Pearson correlation coefficient, 524
PEDOT, 40, 142, 300, 392
PEDOQOT-PSS, 184

Penfield, 352, 363

penicillinase, 45

pentacene, 9, 40, 44, 45, 47, 48, 247
PEO see poly(ethylene oxide)
peptidoglycan, 67, 70-74, 81, 82
peripheral nerve, 374, 375
peroxidases, 231

personal electronics, viii, 3, 565
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phagocytize, 115

Philips, 439, 447, 512, 557

phosphate buffered saline, 43, 70, 357, 495

phosphene, 305

phosphenes, 295, 296, 305-308, 310, 311, 313, 325, 374

photobleaching, 432, 435

photodiode, 328, 446

photolithography, 87, 143

photoreceptors, 248-250, 277, 279, 313, 314, 321, 325, 326,
329-331, 336, 374

photoresist, 126, 461, 462, 499

physical activity intensity, 522

physical vapor deposition (PVD), 458, 462

piezoelectric, 7, 9, 105, 165, 197, 216, 252, 492, 505

pin-holes, 44

Planck’s constant, 438

plastocyanin, 56

point-of-care, 21, 34, 46, 107, 430, 434, 435, 437, 446, 469,
490, 545, 546

point-of-care applications, 134

Poisson, 22, 36, 71, 75

polyaniline (PANTI), 243, 257-259, 262-264

poly(2-vinylpyridine), 216

poly(3,4-ethylene dioxythiophene), 142, 300

poly(methylene blue), 205

poly(monochloro-p-xylylene), 462

poly(tetrafluoroaniline), 208

polyaniline, 46, 114, 205, 212, 243, 257, 263, 265

polycarbonate, 147, 204

poly(dimethylsiloxane) (PDMS), 132, 142, 152, 205, 213,
250, 251, 397, 402, 404, 439, 458, 462, 463,
468, 547

poly(ethylene), 257

poly(ethyleneimine), 115, 493

poly(ethylene oxide) (PEO), 243, 262, 263

polyimide, 247

poly-L-lysine, 491

polymer, vi, 1, 7, 10, 19, 37, 44-47, 69, 73, 105, 110, 111, 114,
115, 126, 137, 139, 141-143, 148, 149, 151, 153,
204, 207, 208, 215-222, 224, 226, 232, 233, 236,
237, 242, 243, 247, 248, 252, 262, 265, 300, 301,
305, 309, 335, 355, 367, 392, 396, 398, 461, 462,
489, 492, 493, 565

polymer brush, 216, 218, 226, 233, 234

polymerase, 9, 66, 73, 74, 267-269, 470, 489

polymerase chain reaction (PCR), 425-429, 488, 489

polypyrrole, 142

polystyrene sulfonate, 148

polystyrene-sulfonic acid (PSS), 40, 142, 143, 148, 151, 152,
186, 243, 263

polythiophene, 43

porphine, 9

potentiometric measurements, 449

potentiostat, 51, 70, 450

power loss, 370

power spectral density, 155, 156, 163, 362

power transfer, 197, 355, 390, 393-398

powering systems, 197

pressure sensors, 247

prosthetic arm, 282, 285-287, 566

prosthetic limb, 281, 291

prosthetics, 183, 248, 250, 253, 292, 336, 353, 355,
363, 400

protein layer, 50, 59, 60, 87, 88

Proteus vulgaris, 208

protoporphyrin, 57

Pseudomonas aeruginosa, 56, 91, 101, 207, 208

PSK modulation, 409

PSS see polystyrene-sulfonic acid

pulse-position modulation, 40, 142, 143, 148, 151, 152, 186,
243, 263

PVD see physical vapor deposition

pyrenemaleimide, 68

pyrolytic graphite, 113, 120, 259

pyrrole, 9, 57, 114

quartz crystal microbalance (QCM), 489, 492
Qdot see quantum dot

Q-factor, 394

quantum dot, 10, 29, 50, 435, 446

radar, 165

radio frequency identification (RFID), 551

Raman, 22, 32

Raman spectroscopy, 435

Randles-Sevcik equation, 117

random access memory, 178, 181

rate

heart, 514
rotation, 553

reaction center, 9, 26

reactive ion etching, 125, 126, 462, 463

receptors, 105, 130, 132, 252, 272, 330

recovery graph, 479, 481

rectifiers, 9, 11, 394, 402

redox, 9, 23-26, 30, 50-65, 86-88, 90-101, 113, 114, 116-118,
120, 121, 198, 215

redox probe, 216, 219, 220, 222, 224

redox proteins, 54, 90

remote control, 192, 565

resonance cavity, 435

respiratory disorder, 156

respiratory rate, 107, 156, 157, 165-168, 519, 522, 531,
536, 567

respiratory sinus arrhythmia, 519

retina, 248, 250, 277, 279, 294, 295, 301, 302, 305, 306,
308-314, 317, 323, 325-328, 330-337, 365, 367,
374, 376, 377, 421

retinal degenerations, 248

retinal diseases, 294
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retinal implant, 294, 300, 301, 305, 310, 311, 323, 337

retinal prostheses, 250, 281, 294-296, 302, 305, 306, 308,
311, 313, 314, 316, 317, 325, 468

retinitis pigmentosa, 248, 277, 294, 303, 306-311, 313, 323,
325, 336, 337, 374

reverse phase protein microarray, 491

RF caoils, 325

RFID see radio frequency identification

rheobase, 367

Rhodobacter sphaeroides, 88

Rhodoferrax ferrireducens, 208

RIE see reactive ion etching

RNA, 21, 267-269, 430, 504

robots, 210

rodent, 332

Rosenberg, 12, 14, 32

rusticyanin, 56

Saccharomyces cerevisiae, 22, 56, 57, 59, 199

Sakmann, Bert, 139

Salmonella, 426

Salmonella typhimurium, 147

sample-and-hold, 355

Samsung, 279

scanning electron microscopy (SEM), 12, 23, 25, 29, 96, 114,
118, 127, 141, 263, 404, 494, 499

scanning force microscopy, 546

scanning probe microscopy, 50

scanning tunneling microscopy (STM), 19, 24, 52-59, 62, 64,
65, 94, 97, 98, 101

Schottky, 7, 10, 36, 126, 173, 371, 372

Schrédinger, 7, 259, 265

Scientific American, 310, 425, 427, 428, 562

sclera, 301, 302, 304, 307, 316, 318, 319, 321, 374

self assembled monolayer (SAM), 22, 90

self-assembly, 11, 23, 25, 43, 47, 49, 61-63, 65, 86, 87, 93, 94,
100, 101, 114, 120, 215, 236, 262, 505

Sensium™, 514

sequencing, 1, 4, 122, 243, 266, 430, 469, 470, 472, 473,
478-481, 488

serotonin, 341

SERS see surface-enhanced Raman scattering

sexithiophene, 40, 45

Shewanella oneidensis, 209, 213

signal processing, 220

silicon nanowire (SiNW), 494, 498-500

SiNW FET, 494, 498, 499, 502

silicon-on-insulator (SOI), 125, 127, 129, 135, 499, 500

single cell, 137-140

single electron, 9

single layer, 87

single molecule, 48, 64, 66, 69, 70, 73, 74, 77, 83

single-walled carbon nanotubes (SWCNTs ), 26, 66, 67, 68, 69,
80-82, 109-111, 113-115, 120, 121, 205, 206, 255

single-stranded DNA, 1, 48, 73

sino-atrial node, 517, 519

SiNW see silicon nanowire

skin, i, 144, 197, 241, 242, 244-247, 250-253, 283, 286, 292,
306, 344, 346, 347, 351, 373, 376, 377, 381, 383,
385, 393, 394, 510, 517, 565, 567

skull, 373, 383

smartphones, 4, 197, 509

SoC see system-on-a-chip

SOI see silicon-on-insulator

S-parameter, 382

spectrofluorimeter, 443

spike band, 357

spike digitization, 356

spin, 170, 181

spinal cord, 245, 283, 286, 288, 290-293, 342, 374

injury, 283

spotting, 491, 493

SPR see surface plasmon resonance

STM see scanning tunnelng microscopy

stomach, 380

streptavidin, 22, 44, 491

stretchable systems, 253

stroke, 283, 288, 353, 400, 513

SU-8, 335, 428, 461, 462, 485

subepithelial resistance, 149

substrate, 57

subthreshold, 39, 123, 129, 273, 357, 358, 359, 402, 403,
405, 413

sucrose, 221, 229

support vector machine (SVM), 520, 521

surface-enhanced Raman scattering (SERS), 22, 24, 32

surface plasmon resonance (SPR), 34, 129, 132, 135, 237,
431, 432, 489, 491, 492, 504, 505

SVM see support vector machine

SWCNT see single-walled carbon nanotube

SWNT see single-walled carbon nanotube

synapse, 256, 257, 261, 264

synthetic genetic networks, 565

system-on-a-chip (SoC), 156-159, 162, 165, 167, 168, 489,
494-496, 500-503, 505, 506, 514, 526, 567

tablets, 4, 197, 509, 513
tachogram, 517

TEER, 144

TEM, 12, 29

TER, 144, 147, 148, 151, 152
Tesla, Nikola, 394
tetraphenylene, 9

theranostics, 4, 565-567

thermal noise, 174, 175, 355, 357-359, 362, 403, 406, 452, 460
thin film transistors, 247, 251
thin-film, 9, 34, 35, 39, 42, 46-48
thin-films, 215, 565, 567

thiol, 68

thiophene, 9, 46
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thrombin, 43, 48, 207

thrombosis, 211

thymine, 267, 431

THz, 105

time-of-flight, 545

TOF, 545

tomography, 186

Tourette syndrome, 353, 374

transaminase, 224

transconductance, 123

transconductance amplifier, 356, 402

transcription factors, 267

transducer, 1, 7, 45, 105, 135

transepithelial impedance, 149

transepithelial/endothelial electrical resistance, 144

trans-scleral cable, 325

triphenylene, 9

tunnel junction, 171, 181, 182

tunneling, 7, 9, 10, 12, 16, 21, 24, 51, 53-57, 59, 60, 63-65, 87,
94, 96, 97, 100, 101, 113, 118, 171

ultra-wideband (UWB), vii, 155-160, 162-169, 364, 379-381,
383-388, 402, 407, 408, 409, 410, 411, 567

United States Federal Communications Commission, 379

urea, 130, 218-221, 229, 230, 231, 233, 234

urease, 130, 218, 219, 222, 229-231, 233

USB, 484

USB link, 484

Utah Intracortical Electrode Array, 287

valence, 36, 37, 111-113, 130, 367
van der Waals, 42, 113
vapor deposition
chemical (CVD), 44
physical (PVD), 462
vehicles, 107, 156, 167, 184, 202
VEP see visual evoked potential video camera
viscosity, 471
visible light, 26, 328, 330-334, 336
visual evoked potential (VEP), 249, 321, 331-334
voltage followers, 272

Watson-Crick, 75, 77

wavelet decomposition, 519

wearable systems, 168, 252-254, 510, 544

WHO see World Health Organization

Wikipedia, 279

Wilson terminal, 345, 348

wireless, vii, 105, 155, 156, 168, 207, 212, 251, 253, 278, 295,
306, 308, 309, 311, 313, 342, 351, 352, 354-356,
362, 364, 377-381, 383, 385, 387-402, 412, 414,
468, 494, 495, 500, 502, 509-511, 513, 548,
550-553, 559, 562

wireless power transfer, 393

World Health Organization, 207, 513, 539

X-ray, 10

yeasts, 199
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