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aerosol jet printing 75, 83
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anionic (SRh) fluorescent dye 196
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aqueous development, 
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artificial vision devices, implantation 
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atomic force microscopy (AFM) 197
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biocompatiblity, of transient electronic 
systems 157

bioconjugation, of hydrogen‐bonded 
pigments 40

bioelectronics
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use of cellulose in 22
use of natural waxes and gums 

in 19
use of resins in 29

biological applications of paper 165
biomacromolecules 103
biomemristor, use of fibroin in 13
biomolecules detection, biosensor 

for 138
biopolymer proton conductors 239
bioprotonic devices

acid and base doping 244
bioprotonic transistors 246
enzyme logic transducer 248
hydrogen diffusion 243
protodes 241

bioresorbable electronics 15
bio‐resorbable silicon electronic 

systems 158–159
bioresorption, of transient electronic 

systems 157
biosensors

definition of 123, 128
modification of gate 

electrodes 136
OECT 136
OTFT, electrolyte gated 132
planar geometry of 137
with solid dielectric 129

biosilicification process 301
biotinylated 

phospholipid 
layer (Biotin‐PL) 133

bipolar junction transistor 106
bipolar membranes

diodes 104
forward bias regime 96
reverse bias regime 97

bitumen of Judea 56
boron‐doped Si NMs 148
bulk heterojunctions (BHJ) 280

c
carnauba wax 19
carotenoids 256, 271
cationic (RhP) fluorescent dye 196
cations 93
cell based organic electrochemical 

transistor biosensor 138
cell lysates 260
cell stimulation, optoelectronic organic 

membranes 277
cell stimulation by polymer 

photoexcitation (CSP) 280
cellulose 22

derivatives 22
microfibrils 164
nanofibrils 164
nanopaper 7
substrates, use in OLED 

fabrication 172
use in paper‐based diodes 172

cellulosic nanomaterials 165
centripetal acceleration 60–61
cetyltrimethyl ammonium chloride 

(CTAC) 195
cetyltrimethylammonium 

(CTMA) 195, 196
charged particle lithography 58
chemical etching technique 57
chemical overoxidation 100
chemical pulping 164
chemical sensing

coupling OEIP chemical delivery 
with 101

chemical sensors 123
chemical vapor deposition (CVD) 68, 

149, 307
chemiosmosis 238
chemiresistor 170
chemoresponsive colorants 179
chlorophyll semiconductor 34
chloroplasts 258
choline chloride (ChoCl) 175
chromophores 34–35, 42
clean room environment, in 

photolithography 60
Clevios™ ink 75, 79
coating, paper electronics 166–167
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collagen fibrils 239
colorants 35, 39, 42
colorimetric assays 179
commercial papers aimed at printed 

electronics 168
complementary metal‐oxide‐

semiconductor (CMOS) 149
architectures, use of paper in 2
ring oscillators 154–155

complementary type inverter 
circuits 109–110

compressive strain test 22
conducting polymer device 

fabrication 55
photolithography 56
printing 71

conducting polymer inks 81
conduction band 246
conductors transient, dissolution 

of 148
contact mode lithography 62
contact photolithography 62
contact printing technologies 72
continuous inkjet (CIJ) 

technology 76–77
converging lenses 270
copal 26
Coscinodiscus 

C. concinnus Wm. Smith 297
C. granii 291, 301
C. wailesii 292–294, 295, 301

C‐reactive protein (CRP) probing 134
cribellum 288
CuPc nanowire field effect 

transistor 124–125
cut‐off mode, npn‐IBJTs 108
cyclic voltammetry 219
Cyclotella sp. 297
cytosine (C) 193, 197, 206

use in OLEDs 12–13
cytotoxicity effects 282

d
Debye’s screening length 121, 130, 133
density functional theory (DFT) 216
deoxyguanosine 202
depletion current (Id) 243

descumming 64
diagnostic 

technologies, paper‐based 170
diatom frustules 288

antibody‐functionalized 297
autofluorescence of 298
in electronics 308
with organic/inorganic emitters, 

functionalization of 301
as photonic crystals 295
as templates for three‐dimensional 

replication 308
silica transport and polymerization 

in 290
diazonaphthoquinone 57
dielectric inks 81
diffuse layer 98
diffusion ion transport 93
digital microfluidics, paper‐based 170
dimethyl phosphonate (DMPP) 125
diodes

ion conducting 104
logics 109
paper‐based 171

disaccharides 16
divergent lenses 270
DNA 8

biosensing 219
bonding 210
charge‐modulated OFET 

biosensor 132
detection, using EGOFET biosensor 

for 133
double helix 191, 194–195
electrode self‐assembly 219
energy levels 200
gate dielectrics 202
helix structure 206
hybridization 208, 213, 219
immobilizing injection layer 221
lattice restoration 213
metal‐nucleobase interaction 214
molecular engineering 192, 197, 213
nanoparticle‐template 208
nanostructure 211
opto/electronic organic 

material 195
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DNA (contd.)
photonic materials 205
plasmonic atoms 214–215
self‐assembly 214, 217
sequencing 219
surfactant molecules 195
synthetic processes 194
wet‐to‐dry transition 195

DNA‐CTMA
Ag nanocomposite 202
dielectric layers 202
dry films 196
electrospinning 205
HOMO/LUMO levels 199
thin films 197
wagon wheel structure 212
wet processing (spin‐coating) 205

DNA origami 192, 197, 210
charge transfer 210
electronic properties 193
energy transfer 210
intermolecular bonding 192
nanotechnology 206
2D lattice with DNA‐templated 

plasmonics 214
DNA polymer

artificial synthesis 193
electronic properties 196
guanine (G) 202
molecular weight 197
nucleic acids 193

DNA‐scaffolds 193
DNA strands

crystalline lattice 213
hybridization‐based 206
label‐free methods 219
nanoparticles 213
oligonucleotide synthesis 195
PCR 195

DND‐160 298–301
Donnan’s equilibria 134
5,5′‐bis‐(7‐dodecyl‐9H‐fluoren‐2‐

yl)‐2,2′‐bithiophene (DDFTTF), 
OFET with 127

dopamine sensor 128
drop‐on‐demand (DOD) 

technology 76, 78, 79

drug delivery system, 
wireless 158–159

dry development, photolithography 64
dry DNA pellet 212
dry etching 64–65
dry photolithography process 

(DPP) 70
dual gate geometry 131
dyes 35, 39, 42
dye sensitized solar cells 

(DSSCs) 303–304

e
E‐beam oxides, dissolution of 150
edible supercapacitors 29–30
Einstein–Stokes equation 236
electrical double layers (EDLs) 121
electrical sensors 179
electric double layer (EDL) 98
electric field‐enhanced water 

dissociation 98
electroactive paper 164
electroanalytical sensing 

platforms 170
electrochemical DNA sensor 170
electrochemical doping

of organic electrochemical 
transistors 122

of OTFTs 121
electrochemical microfluidic paper‐

based analytical devices 170
electrochemical reactions, and ion 

transport 98
electrochemical 

reader, paper‐based 170
electrochemical sensing device, 

paper‐based 170
electrochemical sensors/assays 181
electrochemical transistor (ECTs) 15
electrodes 98
electroluminescence 302
electrolyte 93
electrolyte gated organic field effect 

transistors (EGOFETs) 121, 
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biofunctionalization of organic 
semiconductors 134
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gold gate electrode 
biofunctionalization 135, 136

modification of OS‐electrolyte 
interface 133

electrolyte‐gated thin‐film 
transistors 22, 24

electron beam evaporation 149
electron blocking layer (EBL) 204

DNA as 8
nucleobases as 12

electroneutrality 93–95
electronic devices, transient 153–154
electronic diatom frustules in 308
electronic paper 164
electronic readout enzyme‐linked 

immunosorbent 
assay (ER‐ELISA) 129–130

electron transfer layer (ETL) 206
electro‐optical sensors 179
electrophoresis 99
encapsulating barrier 167
encapsulation materials 150
Endo, Ichiro 76
energy of incident light 255
enzymatic biosensors 136–137
enzyme‐linked immunosorbent assay 

(ELISA) 181
enzyme logic transducer 248
epindolidione 39, 40
Escherichia coli detection 138
etching 64, 67
excitatory postsynaptic current 

(EPSC) 34, 240
excitatory postsynaptic potential 

(EPSP) 33
f
Faradic current 98–99
farsightedness 270
Fermi energy 246
Fermi level 278
fibroin, use in biomemristor 13
field effect transistors (FETs)

dielectric layer 204
gate electrodes 277
graphene‐based 219
using gravure printing in 72
indigo 37

Fischer–Tropsch synthesis 194
FITC‐APS dyes 298, 300–301
flatbed screen printing 74
flavanthrone 42
flexography 73, 82

printed silver electrodes, elimination 
of squeeze for 166

fluorescein 109
fluorine‐doped tin oxide (FTO) 304
fms‐like tyrosine kinase 

detection 129–130
foils, metal 149
foramen 288
formation current (IF) 243
forward bias regime, bipolar 

membrane 96, 104
four‐diode bridge circuit 111
Fourier transform infrared (FTIR) 

spectroscopy 218
foveal vision 272
full‐wave rectifier 111
functional 

biological 
interlayer (FBI)‐OFET 130

functional printing 165
functional transformation via 

transience 155–156

g
Galvani, Luigi 91
gamma‐aminobutyric acid 

(GABA) 101, 103
ganglion cells 273
gas barriers, in paper‐based 

products 167
gate bias 240
gelatine 28, 29
genetically engineered peptide for 

inorganics (GEPI) 34
Gibbs–Helmholtz equation 246
glucose

detection, using biosensors 
for 136–137

oxidase 179
sensor 180
use in OFETs 17

glucose dehydrogenase (GDH) 248
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gold (Au)
electrodes 202, 218
nanoparticles 214
nanostructures, fabrication of 308

Gomphocymbella 296
Gouy–Chapman electrical double 

layer 121
Gramicidin proton channel 

structure 238
graphic inks 80
gravure printing 72, 82
green electronics, on paper 171
Grotthuss mechanism, proton 

wires 237
guanine (G) 11, 12, 193, 197, 201, 204, 

206
guanine‐quadruplex DNA (G4‐

DNA) 202
gum

Arabic 19
mastic 19
natural 19, 25

gum‐resins 25

h
hard baking 64
hard resins 25
HCK‐123 298–300
Helmholtz electrical double layer 121
Helmholtz layer 98
HFE‐7200 69
highest occupied molecular orbital 

(HOMO) 199
high‐throughput printing 

techniques 176
hole blocking layer (HBL) 12, 206
homo‐oligonucleotides 218
hopping energy 246
human cortical neurons (HCN‐2) 100
human embryonic kidney (HEK‐293) 

cells 280
human‐machine interfacing, 

biocompatible circuits for 91
ion diodes, transistors, and 

circuits 103
ions and types of electrolytes 93

organic electronic ion pump 99
humidity sensor 124
hybrid metal biosilica‐based 

materials 304
hybrid sensor systems 181
hybrid solid‐liquid cells 276
hydrodynamic diffusion model 236
hydrofluoroethers (HFEs) 69
hydrogels, use in EGOFET based 

biosensors 136
hydrogen‐bonded pigments 35, 39, 40, 

42, 45
hydrogen bonds

chains of 237
Grotthuss transport 237
hydrated, polypeptides/

polysaccharides 239
proton transport 236
proton wires 237

hydrogen sulphide, sensors 
for 181–182

hydronium ion 236
hyperexcitability 101
hypermetropia 270
hyperpolarisation 280
hysteresis, in bipolar membrane 

diodes 106

i
immune system 91
immunosensors, OECT based 138
imprint technology 56
indanthrone 42
indigo 35–36

field effect transistors 37
as semiconductor 35

inhibitory pain control restoration, 
using OEIP for 103

ink formulations 176–177
inkjet printing 76, 82

history of 76
principles of 76
printability requirements 79
technology 77

inorganic semiconducting oxide 
(IGZO) 203
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insulators transient, dissolution of 148
integrated system transient 146
intelligent packaging systems 169
intensity of incident light 256
inverters

CMOS, use of paper in 2
gates, based on IBJTs 109
use of cellulose in 22–23

in vitro membrane‐assisted protein 
synthesis (iMAPS) 262

ion bipolar junction transistors 
(IBJTs) 107, 109

ion conducting diodes 104, 109
ion‐exchange membranes 95, 104
ionic conduction 92
ionic full‐wave rectifier 111
ionic liquids 175
ion‐modulation 175
ionogel 22, 24, 138
ion‐sensitive OFETs 126
ion transport 93

bipolar membranes 96
electrodes 98
ion‐exchange membranes 95
migration and diffusion 93
transport number 94

iris 270–271
iron (Fe) films, dissolution of 149

k
keratin 239
K+ sensing, ion‐sensitive OFETs 

for 126

l
lac 26
lactate detection, using biosensor 

for 138
latent pigment approach 44
layer‐by‐layer (LbL) assembly 131
legal blindness 273
Lemaître, Augustin Francois 57
leucoindigo 35
lift‐off technique 172
light‐emitting electrochemical cells 

(LECs) 172

light‐emitting paper 172
light emitting polymer (LEP), patterning 

of 71
light harvesting complex II 

(LHCII) 256
artificial lipid membranes 263
artificial polymer membranes 263
monomer 256
photosynthetic proteins 256
of production 260
sensitize solar cells 256
trimer 263

light sensitive protein 277
linking quantum dots 214
liposomes 261
living tissue, interfacing electronics 

with 15
localized surface plasmon resonance 

(LSPR) 308
logics transistors 109
long chain polyamines (LCPA) 290
lowest unoccupied molecular orbital 

(LUMO) 199
low pressure chemical vapor deposition 

(LPCVD) 150
lutein 256

m
macula 272
magnesium (Mg)

resistors, functional 
transformation 156

RF antenna, integrated with Mg 
heater 156

traces, electrical resistance of 151
magnesium oxide (MgO)

dissolution of 149–150
encapsulation using 151

magnetron sputtering techniques 149
mask (photolithography) 57, 62
maximum equal criterion method 22
mechanical attrition 80
mechanical energy harvesters 

(MEHs) 154
medical implants, application of transient 

electronic systems in 158
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Mees, Kenneth 57
melanopsin 271
Melosira variance 293
membrane protein

artificial membranes 260
integrating protein 261
LHCII 257
of production 261
of types 259
production of 260
reliable test systems 259

3‐mercaptopropionic acid (3MPA) 135
mesoporous nanofluidic device 241
metal electrodes transfer 15
metal‐insulator‐metal (MIM)

with silk fibroin protein 13
structure 154

metallic inks 80
metal oxide biosilica‐based 

materials 304
metal‐oxide‐semiconductor field‐effect 

transistors (MOSFETs) 151
Mg−Mo battery system 152–153
microelectrode array (MEA) 281
microfluidic electrochemiluminescence 

biosensing device 170
microfluidic paper‐based analytical 

devices (μPADs) 178–179
microplates

paper‐based 177
readers 180

Minsk, Louis 57
molecular cloning 195
monosaccharides 16
mouse brain, in vitro modulation of 

neuronal activity in 101
Mueller cells 271
multielectrode array (MEA) 276
multi‐ion selective sensors 128
multilayer specialty paper 168
multiple deflection continuous inkjet 

system 77

n
nanofluidic ion diodes 104
nanopaper 165

cellulose 24

nanopaper‐based OTFT arrays 7
nanoparticles, use in OECT 

biosensors 137
nanorods 205
nanoscale 191, 206
nanowires, use in paper‐based 

diodes 171
natural gums 19, 25
natural membrane, in proteins 257
natural/nature‐inspired 

semiconductors 34
natural waxes 19
NBD‐N2 dyes 299, 301
NBD‐N3 dyes 299, 301
negative photoresists 58, 63
neocortical astrocytes 279
neoxanthin 256
Nernst–Planck equation 94
neuronal signaling 101
neurotransmitter 101
Niépce, Nicéphore 56
non‐contact printing technologies 75
nondestructive patterning 

techniques 56
NOR gates 3
npn‐ion bipolar junction 

transistors 108, 110
N‐rays 272
N‐succinimidyl esters (NHSs) 40
nucleic acids

artificial synthesis 193
HOMO 199
LUMO 199
natural DNA polymer 193
organic electronics devices 200

nucleobases 8
dielectric layers 203
dipole formation 219
electrode interaction 215
energy levels 200
FET 204
gold electrodes 216
guanine (G) 193
height distribution 199
HOMO–LUMO energy gaps 200
hydrogen bonds 193
OFETs 192
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OLEDs 192, 206–207
thin films 197

nucleotides DNA bricks 209

o
Ohnesorge number 79
oleoresins 25
oligonucleotide 217, 219

DNA chains 210
synthesis 195

oligosaccharides 16
opsins 271
optic nerve 271
optoelectronic 45

organic membranes 277
and paper 7
use of DNA/nucleobases in 13

organic charge‐modulated FET 
(OCMFET) 127, 131–132

organic electrochemical transistors 
(OECTs)

Au gate electrodes 219
biosensors 136
sensors 122, 128

organic electronic biomimetic 
neuron 101

organic electronic ion pump (OEIP)
applications of 100
limitations of 103
principles of 99

organic field effect transistors 
(OFETs) 192

biosensors 235
components of 202
with epindolidione 

semiconductor 39
pentacene‐based 221
use of albumen in 31
use of Aloe Vera in 19
use of gelatine in 28
use of natural gums in 19
use of nucleobases in 11
use of resins in 26
use of saccharides in 16
use of silk protein in 13
using DNA as charge injection layer 

in 8

organic light emitting diodes 
(OLEDs) 192

adenine, effect of 223
Alq3 rod crystallization 205
DNA‐CTMA 204
fabrication of 70, 172
nucleobases fluorescent 224
use of cellulose in 24–25
use of nucleobases in 12
using DNA in 8

organic light‐emitting transistors 
(OLETs) 13

organic photodetectors 277
organic semiconductor (OSC) 120
organic thin‐film transistors (OTFTs)

CcDNA/CTMADNA‐co‐CcDNA 203
chemical sensors 123
field effect mode of 121
gas sensors 123
liquid sensors 126
modified with QBP 34
nanopaper‐based 7
sensors 119
use of fibroin in 13, 15

orthogonal photoresist method 69
oxidative phosphorylation 238

p
palladium hydride (PdHx) 241, 243
paper electronics 163

analytical devices and test 
platforms 175

applications of 169
barrier properties in 167
colorimetric (optical) indicators and 

sensors 179
electrochemical sensors/assays 181
green electronics 171
hybrid technology used in 169
microfluidics 178
microplates/patterning 177
sensor substrate 175
substrate, semiconductor absorption 

into 2, 164
thin‐film transistors 175
use in CMOS architectures 2
wireless and remote sensing 181
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paper sheets, nanocellulose based 24
Parylene‐C 65, 67–69
passive RF components, in transient 

systems 155
pattern transfer, photolithography 59, 

64
PECVD‐HF nitride, dissolution of 150
penicillinase (PEN) 134
peptides 31
peristimulus time histograms 

(PSTHs) 279
perovskite solar cell 205
pharmaceutical packaging 170
phenyl‐C61‐butyric‐acid‐methyl ester 

(PCBM) 276
phosphate buffered saline (PBS) 133
phosphatidylcholine 261
phosphoethanolamine 261
phospholipids 

(PL)‐based FBI‐OFET 130
phosphoribosyl pyrophosphate 

(PRPP) 194
phosphorous‐doped Si NMs 148
photo‐active blends 173–174
photodiode 154–155, 171
photoelectrochemical 

device, paper‐based 170
photolithography 55, 57, 83, 104, 177

deposition of photoresist 60
descumming and postbaking 64
dry development 64
fabrication steps 59
history of 56, 71
orthogonal photoresist method 69
pattern transfer 64
in polymer device fabrication 65
principles of 57
sacrificial layer method 65
stripping 65
substrate cleaning 59
use of mask/alignment/

exposure 62
wet development 63

photoluminescence 205
photonic crystals 295
photonic nanocavity on paper 

substrate 7

photoresists 57–58
deposition of 60
dynamic dispersion of 61
orthogonal photoresist method 69
pattern transfer for 59, 64
post‐apply bake 61
static dispersion of 61
stripping 65

photostimulation mediated, conjugated 
polymer 279

photosystem I (PSI) 256
photosystem II (PSII) 256–257
photothermal effect 280
phototrophic archaea 239
photovoltaic(s) 4, 265

blend 278
cells, using gravure printing in 72

pH sensing
OCMFET for 127
OECTs for 128

P3HT 126, 133
π‐conjugated polymers 92

charging of 98
piezoelectric inkjet 78
pigments 35, 39, 42
PIN diodes 155
piranha solution 60
planarizing layer 173
plant resins 25
plasma deposited ethylene acrylic acid 

(pdEthAA) 133–134
plasma enhanced chemical vapor 

deposition (PECVD) 129, 
133–134, 150, 174

plasma etching 64
plasmonic nanostructures 214
plasticizing effect of sugars 18
pnp‐ion bipolar junction transistors 

modulation 109
point‐of‐care (POC) devices 176
Poisson’s equation 243
polyaniline inks 81
polycarbozole 128
poly (chloro‐p‐xylylene), chemical 

structure of 68
polydimethylsiloxane (PDMS) 15, 177
polyelectrolytes 106, 109
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polyenes 34
poly(3,4‐ethylenedioxythiophene) 

(PEDOT)
based electrophysiological sensing 

electrode 101
based nucleotide sensor 138
based OECTs 128
glucose sensor 137
PSS 66–70, 73, 100, 122
use in paper‐based diodes 171

polyethylene terephthalate 
(PET) 137–138

poly‐lactic acid 175
polymerase chain reaction (PCR) 195
polymer brushes 137
polymer composites 28
polymeric dielectrics 124
polymersomes 264
poly(methyl methacrylate) 

(PMMA) 124, 126
poly (p‐xylylene), chemical structure 

of 68
polypyrrole inks 81
poly(styrene) (PS) 124
polytopic transmembrane protein 259
poly(vinyl cinnamate) 57
poly(4‐vinylphenol) (PVP) 127
poly(vinyl pyrrolidone) (PVP) 80
porcine odorant binding proteins 

(pOBPs) 135
porphyrins 34
positive charge carrier 246
positive depletion voltage (VD) 243
positive photoresists 58, 63
post‐apply bake (PAB) 61
postbaking 64
presbyopia 270
PRIMA implant 275
printable organic semiconductors 175
printed bio‐sensing platform 170
printed electronics 71, 165

commercial papers aimed at 168
printing 71, 83

contact printing technologies 72
inks 80
non‐contact printing 

technologies 75

rheological properties of 79
techniques, comparison of 56, 82

programmable transience 150–151
projection printing 63
prostate specific antigen (PSA) 138
proteins 31
protomotive force (PMF) 238
proton blocking 241–242
proton hole 237
proton hopping 237
proton (H+) transfer 235
proton translocation processes, at 

purple membrane 130
proton transport

acid and base doping 244
ATP 238
biopolymer proton conductors 239
chemiosmosis 238
oxidative phosphorylation 238
in proton channels 237
proton conductors, devices 

based 240
proton wires

antibiotic gramicidin 237
ATP 238

proximity photolithography 62, 63
pulp fibers 164
pupil 270–271
purines 194, 217
purple membrane (PM) 130
pyrimidines 194, 206, 217

q
quantum dots 193, 205, 213–214, 

216
quartz binding polypeptide (QBP) 34
quinacridone 39, 40

r
radio frequency (RF), passive 

components 154
reaction arrays 177
reactive diffusion 148–149
reactive ion etching (RIE) 65, 67
recyclability of paper 165
redox reagents, OECTs for detection 

of 128
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reduced graphene oxide (rGO) based 
conductometric nitrogen dioxide 
sensitive sensor 180

regioregular poly(3‐hexylthiophene‐2,5‐
diyl) (rr‐P3HT) 276

registration (photolithography) 59, 62
remote sensing, paper‐based 181
resins 25, 56
resolution (photolithography) 58
retinal implants

cellular photostimulation 276
optoelectronic organic 

membranes 277
organic artificial 275
photoelectrical stimulation 280
photoreceptors 280
for vision restoration 273

retinitis pigmentosa (RP) 273
reverse active mode, npn‐IBJTs 108
reverse bias regime, bipolar 

membrane 97, 105
Reynolds number 79
RFID‐tags, paper‐based 169, 181
Rhodamine 123 298–299
rhodamine perchlorate (RhP) 196
ribbon synapse 280
ribonucleic acid (RNA) 193
ribose 18
ribosomes 262
roll‐to‐roll print sensors 177
rotary screen printing 74–75

s
saccharides 16
sacrificial layer method 65
sap 25
saturation mode, npn‐IBJTs 108
scanning tunneling microscopy 

(STM) 216
screen printing 74, 82
selective curing techniques 81
selective etching 64
self‐assembled monolayers 

(SAMs) 123, 127–128, 
134–135

semiconductor absorption 2

semiconductor nanocrystals 
(SCNC) 282

Senebier, Jean 56
sensing, use of DNA/nucleobases 

in 13
sensor, OTFTs 119

biosensors 128
chemical sensors 123
fundamental aspects of 120
geometries and operation 

principle 120
sensor substrate 175
sensor technologies, paper‐based 170
α‐sexithiophene (α‐6T) 134
shadow mask deposition 56
shelf life, transistors 3
shellac 26
Shockley, William 57
short‐term depression (STD) 244
sigmoidal dose 281
silacidins 290
silaffins 290
silica deposition vesicle (SDV) 289, 

298, 300–301
silicic acid (Si(OH)4) 146
silicon (Si)

diodes, functional 
transformation 156

oxide, dissolution of 150
wafers 59

silicon dioxide (SiO2)
dissolution of 149
as encapsulation material 152

silicon nanomembranes (Si NMs)
in vitro evaluation of culturing 

metastatic breast cancer cells 
on 157, 158

monocrystalline, dissolution 
of 146–147

Si dopant type and 
concentration 148

silicon nanowires (Si NWs) 148
silicon nitride (Si3N4)

as encapsulation material 152
hydrolysis of 150

silicon transporters (SITs) 289

bindex.indd   326 8/9/2017   8:05:15 AM



Index 327

silk 13
fibroin films 152, 158

Simon, Samuel 74
single device components,  

paper‐based 171
single‐pass transmembrane 

protein 259
single‐stranded DNA (ssDNA) 218
smart envelope 169
smart paper 164
soft bake 61
soft resins 25
solar cells

biopolymers 205
DX‐tile based lattice 211
dye‐sensitized 255
organic 5
silicon 153–154
paper‐based 173

solid dielectric, biosensors with 129
sonication 60
specialty papers 168
spectrophotometer 180
spider silk, use in OFETs 14
spin coating 60, 68, 79, 131, 133
spin‐on glass (SOG) materials 152
spoilage process sensors 181–182
stability of devices fabricated on 

paper 3
strain gauge, silicon 154–155
streptavidin (SA)

based FBI‐OFET 131
detection, using EGOFET for 133

stripping, in photolithography 65
SU8 100
subretinal architecture 273
substrate, use of paper 163–164
substrate cleaning, in 

photolithography 59
subtractive patterning 64, 66–67
sucrose, use in transient electronics 18
sugar 16
sulforhodamine (SRh) 196
supercapacitors 29–30
supercritical carbon dioxide 

(scCO2) 70–71

surface chemistry of paper 166–167
surface‐enhanced Raman scattering 

(SERS) 298, 297
surface plasmon resonance 

(LSPR) 308
surface smoothness, of paper 

substrates 166
Süß, Oskar 57
synaptic transistor 2

t
Tachardia Lacca 26
temperature sensors, silicon 

based 154–155
TEMPO‐mediated oxidation 164
terpenes 26
terpenoids 26
tertbutoxy carbonyl functional group 

(tBOC) 44
tetrahedral DNA nanostructures 220
tetramethyl ammonium hydroxide 

(TMAH) 63
Thalassiosira

T. rotula 296
T. weissflogii 298, 300

3D shaped paper electronics 7
thermal curing 81
thermal inkjet 78
thermal oxides, dissolution of 150
thermal therapy systems, 

transient 158–159
thin films

AFM 197, 199
DNA conductivity 202
DNA‐CTMA mobility values 201
DNA‐CTMA properties 197
DNA honeycomb structure 211
dry‐wet centrifugation 

processing 213
electronic evolution 221
electronic properties 211
FETs 203
honeycomb structure 212
nucleobases 192, 197
OLEDs 200
opto‐electric properties 198
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thin films (contd.)
solar cells 213
thermal evaporation 197, 203

thin‐film transistors (TFTs)
based glucose sensor 180
paper‐based 175

thiol(s) 135
thiol‐modified silicon replicas 306
threshold voltage (VT), polypeptides to 

control 34
throughput (photolithography) 59
thymine (T) 193, 197, 206

use in OLEDs 12
time‐of‐flight techniques 201
titanium (IV) isopropoxide (TIP) 303
train‐sublimation method 10
train sublimation technique 35
transfer printing

photonic nanocavity laser deposited 
via 7

and silk 15
transient electronics 145

biocompatiblity and 
bioresorption 157

dissolution of conductors and 
insulators 148

dissolution of monocrystalline silicon 
nanomembranes 146

functional transformation via 
transience 155–156

practical applications in medical 
implants 158

role of gelatin in 29
systems 152
tunable/programmable 

transience 150–151
use of sucrose in 18
use of silk in 15

transistors
for modulating ion flows 106
logics 109
on paper 3

transport number, ion 94
trichromatic vision 272
tri‐methyl silyl cellulose 

(TMSC) 22–23
tunable transience 150–151

tungsten (W) films, dissolution of 149
turpentine 26
Tyrian purple 37

u
ultraviolet

inks 81
photolithography 58

uncoated paper 166
uracil (U) 193, 206

use in OLEDs 12–13
UV crosslinking of poly(acrylic acid) 

(UVC‐PAA) 133–134

v
valence band 246
vat dyeing 35, 36
Vaught, John 76
vehicle mechanism 236
violaxanthin 256
vision restoration

for flexible optoelectronic 
membranes 282

retinal implants for 273
visual cortex 269
visual streak 272

w
water dissociation

in bipolar membrane 
diodes 105–106

waxes, natural 19
Weber number 79
wet development, 

photolithography 63
wet etching 64
wireless drug delivery system 158–159
wireless power transmission 154
wireless radio frequency power 

scavenger 155
wireless technologies,  

paper‐based 181
wood fibres 164–165

x
x‐ray diffraction 216
x‐ray lithography 58
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z
zinc metalized polypropylene thin film 5
ZnO

biodegradable 152–153
mechanical energy harvesters 

(MEHs) 154

nanorods, use in paper‐based 
diodes 171

ZnS nanoparticles
on diatom biosilica shells, deposition 

of 301–302
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