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a
ABA-type brushes, properties 159
ABC triblock copolymer 57
acetone solution, binary polymer brushes

434–437
activated monomer mechanism 91–93
active sites, solid surfaces 320
addition of persistent radical 53
addition of sacrificial initiator 53–54
adhesion, affected by polymer brushes 337–

341
adhesion force distributions, pNIPAAM

brushes 396
adsorption process 73
AFM see atomic force microscopy
agglomeration, stabilization against 341–343
AIBN see azobis-isobutyronitrile
Alexander model 16–17
aligned polypeptide brush 88
alkaline earth metal ions

interaction with PAA gels 258
interaction with PMAA brushes 257–260

alkanethiols 171
alkanethiol-stabilized cold nanoparticles

217–218
alkylsiloxanes 171
alloc see allyoxycarbonyl
alloc-amide approach 99
allyoxycarbonyl 99
alternate polyelectrolyte deposition (APD)

193–194
aluminum, interaction with PMAA brushes

263
amine chain-end functionalized polystyrene

320
amine-initiated grafting polymerization 93–

94
amine-initiated polymerization 90–91
analysis, polymer brushes 189–212

anionic chains, polyelectrolyte brushes 233
anomalous small-angle x-ray scattering see

ASAXS
APD see alternate polyelectrolyte deposition
aqueous environments, weak polyelectrolyte

brushes 253–265
aqueous polymerization 106
aqueous solution, pNIPAAM polymerization

381–402
ASAXS, spherical polyelectrolyte brushes

239
atomic force microscopy 195

binary polymer brushes 435–436
height images 56
PMMA brushes 277
pNIPAAM 385–386, 389, 393–399
poly(n-isopropyl acrylamide) brushes 376–

377
spherical polyelectrolyte brushes 242

atom transfer radical polymerization 45, 47,
51–86, 106, 151, 153, 274–276, 371
controlled 53–54
pNIPAAM 388

ATRP see atom transfer radical
polymerization

ATRP initiator 157
aziridines, monomers 183
azobis-isobutyronitrile 133, 156, 454

initiators, synthesis 143
azo free radical initiator 41
azo initiators 156

surface-initiated polymerization 453–455

b
BAA 73–77
BAM 198
BCH 215

synthesis 218–219
5-(bicycloheptenyl)-triethoxysilane see BCH

Index

Polymer Brushes. Rigoberto C. Advincula (Ed.)
Copyright 9 2004 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 3-527-31033-9



472

binary brushes, synthesis 38
binary mixed brushes 403–425
binary polymer brushes, local chain

organization 427–440
binary polymer brush layer 38
biological cells, photostructured polymer

brushes 467
biosensor applications, polymer brushes 451
biosurfaces 337–340

functionalized 348
block copolymer brushes 58, 151–165

on flat surfaces 54–55
rearrangement 160–164
synthesis 154–159

block copolymers, synthesis 18
block copolymer shells 62–63
blood proteins 5
bottle brush 105–117

synthetic route 108
bovine serum albumin, interaction with

spherical polyelectrolyte brushes 244–245
branched architecture, polymers 167
brewster angle microscopy see BAM
bridging, ion interaction with PMAA

brushes 265
bromoacetic acid see BAA
brushes

see also polymer brushes
block copolymer 58
copolymer 54–55, 151–165
peptide 88–89
polyelectrolyte 231–248
polypeptide 87–103
spherical 58, 61–63
synthesis 35–50

brush thickness 78, 141
determination 73
pH dependence 236

BSA see bovine serum albumin
bulk analysis, in-situ investigations 207
bulk polymerization, surface-initiated 386–

390

c
carbon black colloidal dispersions,

stabilization 342–343
carbon black fillers, modification 63
carbonyl absorption region, PMAA brushes

261
carboxyisopropylacrylamide 339
carboxylate groups, PMAA brushes 256–265
carboxyl terminated poly-(2-vinylpyridine)

410–411

carboxyl terminated polystyrene 410–411
carpets, switchable polymer 441–448
cast films, PMMA brushes 280–281
cationic polyelectrolyte chains, polyelectrolyte

brushes 233
cationic surface-initiated polymerization

119–128
cations, interaction with PMAA brushes

254–264
CdS nanoparticles, stabilization 342
cell growth control 339
chain, polymer 39
chain-end functionalized polystyrene 320,

323
chain growth, initition 19
chain length, dry PMMA brushes 279–282
chain propagation 77
chains

charged 232
covalently grafting 36
grafted 80
polyelectrolyte 231
tethered 36

chain stretching, PMMA brushes 278
chain transfer

polymerization 136
reversible 39

charged chains 232
charge density, polyelectrolyte brushes 297–

299
charged macromolecules, at surfaces 289
charged polymer brushes 289
charged surfaces, spherical polyelectrolyte

brushes 242
charge regulation, high-density polymer

brushes 282
checkerboard morphology, mixed polymer

brushes 407
chemical bonding, polymer brush synthesis

36
chemical grafting 70
chemical patterning, at the nanoscale 403–

425
chemical patterning of surfaces 449–451
chemisorbed species 227
chemisorption 19
2-(4-chlorosulfonylphenyl)ethyltrichloro-

silane 274–275
chromatographic separation 346–347
CIPAAM see carboxyisopropylacrylamide
classification, ion interaction with PMAA

brushes 264–265
cleaved polymer 156
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coatings 3–6
see also surface coatings; thin films

cold nanoparticles 217–218
collapse, PMAA brushes 253, 257–266
colloidal dispersions, stabilization 341–343
colloidal initiator, TEM image 59
colloidal particle, surface-initiated

polymerization 205
colloids

inorganic 58
multilayered 58–61

compatibilization see stabilization
complex formation, PMAA brushes 249–272
computer hard disk 5
confinement, counterions 237
conjugated polymer brushes, synthesis 377–

379
contact angle measurements 196
contact mode AFM, pNIPAAM brushes 397
contour length, spherical polyelectrolyte

brushes 234–235
control, polymerization 214
controlled ATRP 53–54
controlled free radical polymerization 152
controlled polymerization techniques 41
controlled radical polymerizations see CRP
coordination-insertion mechanism, ring-

opening polymerization 111
copolymer brushes 54–55, 151–165

diblock 154–158, 441–447
synthesis 154–159
triblock 158–159

copolymerization, high-density polymer
brushes 282–283

copolymerization approach 95–98
copolymers, densely grafted 64
copper ions, interaction with PMAA brushes

260–263
core, near-monodisperse 234
core radius, spherical polyelectrolyte brushes

234–235
core-shell colloids 58–61

preparation 60
core-shell particles, stabilization 341–343
counterion condensation 238
counterions 235–237

confinement 237–238
correlation 238

coupling agent-coated particles 227
covalently attached initiators 120
covalently grafting chains, polymer brush

synthesis 36
crosslinking, polymers 114

CRP 42–43
CTS see 2-(4-

chlorosulfonylphenyl)ethyltrichlorosilane
4-cyano-4-(azo-[4¢-cyano-(butyl)pentanoate])-

(l,10-dimercaptodecyl)pentanoate 144
4-cyano-4-(azo-[4¢-cyano-(butyl)pentanoate])-p-

entanoic acid (14) 144
cyclic esters 107

d
deactivator, persistent radical 53
deep UV ablation, polymer brushes 455–460
degrafted polymers 208
dehydration, ion interaction with PMAA

brushes 264–265
delamination 8
dendrimers 170

preparation 171
dendritic macroinitiators 65
densely grafted copolymers 64
densely grafted polymer brushes 449–469
design, photoinitiators 135–137
desorption, film 8
dewetting 8
diastereomers, SAM 137
diblock copolymer brushes 154–158, 441–

447
rearrangement 160–164

diffusion control, initiation 84
dimethyl acrylamide, polymerization 460–

462
dimple morphology, mixed polymer brushes

404–407
dimple phase, binary polymer brushes 430
dip-coating 74
dip-pen nanolithography 381, 383, 396–399
direct ion-beam writing, microstructured

polymer brushes 460
disorder, SAM 137
displacement, film 8
disulfide initiator 139
divalent cations, interaction with PMAA

brushes 257–263
DNS chip 3
DPN see dip-pen nanolithography
dry brushes, PMMA 279–282
dry state analysis, binary polymer brushes

433
DUV see deep UV

e
EBCL see electron beam chemical

lithography
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electromechanical interferometry, PMMA
brushes 281

electron beam chemical lithography 132
electronic surfaces, functionalized 350
electron microscopy, X-ray photoemission

414–416
electrostatic interaction 236
ellipsometry 146, 196

multiple-angle nulling 252–253
pNIPAAM 385

end-functionalized polymers 191
entropy, polymer brush formation 297
environment-dependent surface behavior,

mixed polymer brushes 403–425
environment-responsive lithography 422
equilibrium polymerization 113
experimental verification, spherical

polyelectrolyte brushes 236

f
films

aging 75
characterization 193–198
destruction 7–8
formation 194
growth 140, 142
organic 129
preparation 70
see also thin films; ultra-thin films

film thickness 177
limitations 12

flat surfaces 52–57, 192–193
polymer brushes 189–212

flow behavior, spherical polyelectrolyte
brushes 240–242

formation of patterns 200–201
free energy

chains 15
polymer brush formation 297

free initiator 120, 156
free-radical photochemical initiators 134
free radical polymerization 70, 152–153
free radical polymerization of styrene 141
free radicals 133–134
FT-IR spectra, PAA brushes 300–302
FT-IR spectroscopy, pNIPAAM 385
FT-RAIRS 146
functional groups 71

polymers 23
functionalized particles, polymer brush 341–

343
functionalized silicon wafer 176

functionalized surfaces 71, 332–336, 345–
350, 450

functional materials, polymer brushes 22–24
functional organic thin films 129

g
gas chromatography 216
GC-MS 216
glass, substrate 131
glass transition temperature, polymer films

279–281
glassy state, binary polymer brushes 434
glycidoxypropyl trimethoxysilane 38

mixed polymer brushes 409–411
glycidyl methacrylate 282–283
GMA see glycidyl methacrylate
gold nanoparticles

stabilization 342
synthesis 222
thiol-stabilized 221

gold substrates, surface-initiated
polymerization 383–384

gold surfaces 40, 88, 105
planar 131–132

GPS see glycidoxypropyltrimethoxysilane
gradient, of the polymerization initiator 292–

293
grafted chains 80
grafted polymer chains, isolation 220
grafting block copolymers 283
grafting density 41, 83, 142

IB 123
paa brushes 287–315, 308–310
PMMA brushes 278
polymer chains 58
polypeptide brush 88
spherical polyelectrolyte brushes 234–235

grafting-from approach 41–50, 52, 57–63,
129, 173–175, 333–334, 451–453
mixed polymer brushes 411–412
PMAA brushes 251

grafting from grafts 173–175
grafting-off approach 333–334
grafting polymerization 90, 93–94, 274–276,

317
chemical 70
multi-step 172

grafting-to approach 11, 37–41, 88–89, 332–
333
analysis methods 205–208
hyperbranched polymers 170
mixed polymer brushes 409–411

grafting to grafts 172–173
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gravimetric methods, in-situ investigations
206

growth, termination 113

h
halogen exchange, ATRP 77
hexylisocyanate 221
high-density polymer brushes 273–286
highly branched polymers 177
high molecular-weight polymer 114
high solubility, branched polymers 167
homogeneous polymerization 224
homopolymer shells, polar 61–62
hybrid nanoparticles, PtBuA-silica 180
hybrid nanostructures 119–128
hybrids, synthesis 170–172, 175–181
hydrodynamic diameter, polymer chains 124
hydrodynamic volume 180
hydrolysis, PtBA 304–306
hydroxy groups, initiators 110
hydroxyl ligands 221
n-(n-hydroxy-undecyldisulfanyl)-undecanol

145
hyperbranched polymer, synthesis 169
hyperbranched polymer brush synthesis 46
hyperbranched polymers 167–186

i
IB 119, 122–125
indium tin oxide 373

conjugated polymer brushes 377–379
individual spherical brushes 61
infrared monitoring, polymer formation

216–217
infrared spectra, PMAA brushes 260–261
infrared spectroscopy 226
inimers 45, 174, 176, 349
initiating site, concentration 125
initiation efficiency 83
initiator/monomer single molecule see

inimers
initiator concentration 81

polymerization 226
initiator functionalized surfaces 71
initiator monolayer 27
initiators

azo 453–455
covalently attached 120
coverage 54
disulfide 139
free 122–125
hydroxy groups 110
lifetime 192

photochemical 134
polymerization 292–293, 383
sacrificial 46–47, 53–54
synthesis 144–145

initiator sites 106
inorganic colloids 58
in-situ investigations, particles 206–208
interfacial properties, branched polymers

168
intramolecular transesterification, PHEMA-g-

PLA 113
intrinsic viscosity, branched polymers 167
inverse-piezoelectric effect 101
investigating polymer brush systems 198–

204
ion beams, microstructured polymer

brushes 460
ionic strength, polymer solution 296, 306–

308
isobutylene see IB
ITO see indium tin oxide

k
kinetics

polymer brush formation 317–328
surface-initiated ATRP 374–375

l
lactide 105–117
Langmuir-Blodgett technique 6
Langmuir monolayer, synthesis 18
LASIP see living anionic surface-initiated

polymerization
layer-by-layer technique, polyelectrolyte

complexes 265, 268–270
layered profile, binary polymer brushes 429–

430
LBL technique, polyelectrolyte complexes

265, 268–270
LCST see lower critical solution temperature
light scattering, in-situ investigations 206
linear polymeric macroinitiators 64–65
linear polymers 177
lithographic imaging 202
lithography

dip-pen nano- 381, 383, 396–399
environment-responsive 422
photo- 421

living anionic surface-initiated
polymerization 206

living cationic surface-initiated
polymerization 119–128

living free radical polymerization 153
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living grafting polymerization 95
living polymerization technique, polymer

brushes 119
living radical polymerization 274–276
local chain organization, binary polymer

brushes 427–440
long-chain macromolecules 190
lower critical solution temperature

pNIPAAM 388–389, 391–392
polymer brushes 338–339

LRP see living radical polymerization

m
macrodipoles

peptides 101
interaction 89

macroinitiators 69–86
ATRP 77
dendritic 65
linear 64–65
silica 125
synthesis 73–77, 121

macroion, correlation 238
macromolecules

charged 289
long-chain 190

mark-houwink exponent 180
masks

photoablation of polymer brushes 458
photopolymerization 464

materials
functional 22–24
reagents 115
surface-initiated polymerization 120–121

membrane surfaces, functionalized 347–349
MeOH see methanol solution
MePVP brushes 265–269
metal ions, interaction with PMAA brushes

256–263
metal-mediated polymerization 213
methanol solution, pNIPAAM

polymerization 381–402
methyl methacrylate

polymerization 106
surface-initiated ATRP 374–375

mica 61–63
micelles, block polymers 238
microactuators, mixed polymer brushes 403
microchannels, tunable 422–423
microelectronics, adhesion effects 340
microfluidic channels, functionalized 349
micromechanical analysis, binary polymer

brushes 434, 437–439

micropatterned brushes 26
micropatterning, surfaces 449–451
microscopy

atomic force see atomic force microscopy
brewster angle see brewster angle

microscopy
electron see electron microscopy
film properties 195–198
in-situ investigations 207
photoemission electron see photoemission

electron microcopy
scanning electron see SEM
scanning probe see SPM
X-ray photoemission electron see X-ray

photoemission electron microscopy
microstructed polymer brushes 24–28
microstructuring, densely grafted polymer

brushes 449–469
microvalves, polymer brushes in membranes

348
miscibility, branched polymers 167
mixed polymer brushes 403–425

local chain organization 427–440
MMA see methyl methacrylate; see also

micromechanical analysis
molecular brushes 63

synthesis 64–65
molecular modeling 147
molecular parameters, polymers 182
molecular weight control 122
molecular weight measurements 147
molecular weights, graft polymer 126
molecules, polymer 1–3
monolayers

characterization 137–138
self-assembled 129–130

monomer amount, alloc-amide approach 100
monomer conversion 126
monomer mechanism, activated 91–93
monomers 335

cyclic 183
types 174

monomer solution, preparation 115
monovalent cations, interaction with PMAA

brushes 254–257
morphology, mixed polymer brushes 404–

408
multicomponent polymer brushes 201
multifunctional patterns 465–466
multilayer build-up, PMAA brushes 265–270
multilayered core-shell colloids 58–61
multiple-angle nulling ellipsometry, PMAA

brushes 252–253
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multi-stage growth, polymerization 142
multi-step grafting approach 172

n
nanocomposite particles, core-shell 342
nanocomposites

diameter 225
formulations 229
silica-poly(norbornene) 219–220

nanocontact printing see nCP
nanofabrication, polymer brushes 349–350
nanoimprinting 26
nanomorphology, surface 164
nanomotors, switchable polymer carpets 441
nano-objects, motion 441–448
nanoparticles 133

characterization 204–205
hybrids 121
polymer brushes 189–212
silica 119–128, 218
surfaces, characterization 213–230
synthesis 217–218
thiol-stabilized 221

nanopattern formation 161
nanopatterning

mixed polymer brushes 403–425
pNIPAAM brushes 396–399
polymerization initiators 383

nanoscale features, polymer brushes 52
nanostructures, hybrid 119–128
NCA-polymerization 90

nickel-mediated 93
N-carboxyanhydride see NCA
nCP 132
NCSEOS 215

synthesis 218–219
near-edge x-ray absorption fine structure see

NEXAFS
near-monodisperse core 234
neuronal cells, photostructured polymer

brushes 467
neutral brush regime 290–291
neutral polymer brushes 288
neutron reflectometry, PMMA brushes 281
NEXAFS spectra

PAA brushes 303–304
mixed polymer brushes 414

nickel-mediated polymerization 92–93
NIPAAM see N-isopropylacrylamide
N-isopropylacrylamide, polymerization 382,

384–400
nitroxide-mediated polymerization reaction

scheme see NMP

NMP 44
NMR, in-situ investigations 207
nonfouling biosurfaces 339–340
nonlithographic methods 203–204
5-norbornen-2-yl(ethyl)ethoxydimethylsilane

see NCSEOS
norbornene coupling agents 226

o
OB regime see osmotic brush regime
n-octyltrichlorosilane 292–293
one-step reaction, polymerization 23
optical techniques, polymer films 194–195
organic coatings see thin films
organic films see thin films
organic-inorganic hybrid nanostructures,

preparation 119–128
osmotic brush regime 288, 290–291, 309–

310
osmotic measurements 237
OTS see n-octyltrichlorosilane

p
P2VP-COOH see carboxyl terminated poly-

(2-vinylpyridine)
PAA

interaction with alkaline earth metal ions
258

interaction with silver ions 256
PAA brushes, surface-anchored 287–315
paraffin oil 292
partial electron yield NEXAFS, PAA brushes

303–304
particles

characterization 204–205
coated 227
polymer brushes 205–208

particle substrates 192–193
patterning 45, 204

mixed polymer brushes 420–424
nonlithographic 203
polymers 24
surfaces 449–451, 453–464

patterns
formation 200–201
multifunctional 465–466

PDI see polydispersity
PDMAA see poly(dimethyl acrylamide)
PDMS see polydimethylsiloxane
PEL brushes see polyelectrolyte brushes
PEL-PEL complexes 265–270
PEMA see 1-propoxyethyl methacrylate
PEN see poly(ethylene naphthalate)
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peptide brushes, preparation 88–95
peptides, density 88
persistent radical 53
PET see poly(ethylene terephthalate)
PGMA 73–77

image 75
pH, polymer solution 235, 254, 296
phase behavior, pNIPAAM 390–393
phase diagram, mixed polymer brushes 406–

408
phase segregation 200–201

mixed polymer brushes 412
PHEMA 105–117
PHEMA-g-PLA

intramolecular transesterification 113
synthesis 109

photoablation, polymer brushes 455–460
photochemical strategies, densely grafted

polymer brushes 449–469
photochemical surface-initiated

polymerization 129
photodecomposition, initiators 460–462
photoemission electron microscopy, X-ray

414–416
photo-emulsion polymerization 232
photo-iniferters 135
photoinitiated polymerization 129
photoinitiated radical polymerization

mechanisms 133–135
photoinitiators 136
photolithography 132

microstructured polymer brushes 453–464
mixed polymer brushes 421

photopatterning of substrates 132
photopolymerization 71, 462–464
photoresist layer, sacrificial 202
photosensitizers 134–135
photostructured polymer brushes,

applications 466–468
physical attachment, polymer brushes 35
physisorbed species 227
physisorption, polymer brush synthesis 36
piezoelectric effect, inverse 101
planar brushes 232
planar gold, substrate 131–132
plasmon absorption, gold 221
PMA see polymethylacrylate
PM-IRRAS see polarization modulator

infrared reflection adsorption spectroscopy
PMMA 106, 250–269, 374–375

graft polymerization 274–275
high-density brushes 277–282
mixed polymer brushes 412–424

PMMA-b-PGMA see poly(methyl
methacrylate-b-glycidyl methacrylate)

PNIPAM see poly(N-isopropyl acrylamide)
PO see paraffin oil
polar block copolymer shells 62–63
polar homopolymer shells 61–62
polarization modulator infrared reflection

adsorption spectroscopy 195
poly(acrylic acid) see PAA
poly(dimethyl acrylamide), photoablation

458–459
poly(ethylene naphthalate) 372, 375–376
poly(ethylene terephthalate) 372, 375–376
poly(glycidyl methacrylate) see PGMA
poly(hydroxyethyl methacrylate) see PHEMA
poly(methacrylic acid) see PMAA
poly(methyl methacrylate) see PMMA
poly(methyl methacrylate-b-glycidyl

methacrylate) 443–447
poly(NIPAAM) see poly(N-

isopropylacrylamide)
poly(N-isopropylacrylamide) 338–339, 348

atomic force microscopy 376–377
poly(styrene-co-2,3,4,5,6-pentafluorostyrene)

binary polymer brushes 431–432
mixed polymer brushes 412–424

poly(tert-butyl acrylate) 288–313
poly(tetrafluoroethylene) see PTFE
poly(triphenylamine acrylate) 373, 377–379
poly(vinylidene difluoride) 337
poly-(2-vinylpyridine), carboxyl terminated

410–411
polydimethylsiloxane 37, 424
polydispersity 106, 224
polydispersity index 275
polyelectrolyte brushes 17, 231–248

spherical 240–246
weak 249–272

polyelectrolyte complexes, surface-attached
265–270

polyelectrolyte multilayers 265–270
polyelectrolyte thin films 289
polymer brushes

applications 331–370
atom transfer radical polymerization 51–

86
characterization 193–198, 213–230
charged 289
chemically attached 36
conformation 199–200
conjugated 377–379
definition 51
densely grafted 449–469
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formation 317–328
generation 21
high-density 273–286
microstructed 24–28
mixed 403–425
models 428–429
molecular 63–65
multicomponent 201
neutral 288
planar 232
regimes 199–200
stimulus-responsive 54, 381–402
surface-grafted hyperbranched 189–212
synthesis 18–22, 33–185, 332–336
taylor-made surfaces 1–31
theory 15–17
thickness 141

polymer brush functionalized particles 341–
343

polymer chains
control 124
isolation 220
surface grafting 168
tethered 70
vinyl-terminated 39

polymer films
characterization 193–198
formation 194
ultra-thin 279–282

polymeric macroinitiators 64–65
polymeric substrates, surface-initiated ATRP

375–377
polymerization 138–146

AlBN-type SAMs 135
amine-initiated 90–91, 93–94
anionic 199
aqueous 106
atom transfer radical 274–276
free radical 70, 152–153
grafting 90, 95
living radical 274–276
mechanisms 133–135, 201–204, 214
metal-mediated 213
nickel-mediated 92
photoinitiated 129
reactions 174
radical 130
ring-opening 105–117
self-condensing 175–181
styrene 141
surface-initiated 119–129, 199
systems, well-defined 125
thermal 460–462

uncontrolled 135
polymerization initiators

gradient 292–293
attachment 71
nanopatterning 383

polymerization ratio, soluble polymers 179
polymer layer 69
polymers 1–3

degrafted 208
end-functionalized 191
formation 216–217
grafting 317
growth, disulfide initiator 140
hyperbranched 167–186
molecular parameters 182
molecular-weight 114
surface attached 10–13
stability test 220
tethering 87

polymer surface modification 427
polymethylacrylate, binary polymer brushes

431–432
polypeptide brushes

aligned 88
synthesis 87–103

polypeptides, rigid rod-like 87
polystyrene

carboxyl terminated 410–411
chain-end functionalized 320, 323

polystyrene brushes 78–84, 143
photoablation 457–458
surface coatings 343–345

polystyrene latex 234
polystyrene layer, dewetted 14
polystyrene resins 343
polyterfluorpolyether 5
post-polymerization analysis 209
primary layer, highly reactive 72
primary polymer layer approach 69
propagation reactions, NCA-polymerization

91
1-propoxyethyl methacrylate 282–283
proteins in solution, interaction with spherical

polyelectrolyte brushes 243–246
PS see polystyrene
PS-COOH see carboxyl terminated

polystyrene
PSF see poly(styrene-co-2,3,4,5,6-

pentafluorostyrene)
PSF/PMMA mixed brushes 417
PSPS/P2VP mixed brushes 417–424
PSSNa brushes 265–269
PtBA see poly(tert-butyl acrylate)
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PtBuA-silica hybrid nanoparticles 180
PTFE 39, 419–420
PTPAA see poly(triphenylamine acrylate)
PVDF see poly(vinylidene difluoride)
pyrolysis 216, 227

q
QCM 196
quartz crystal microbalance see QCM

r
radical initiator, azo free 41
radical polymerization 45–46, 130

mechanisms 133–135
radicals

free 133–134
persistent 53

radius of gyration 16, 191
RAFT techniques 39–40, 151, 153
reflectance FT-IR spectroscopy, pNIPAAM

385, 387
reflection absorption infrared spectroscopy

see FT-RAIRS
regimes, polymer brush conformation 199–

200
resins, polymer brush functionalized

particles 343
responsive surfaces

mixed polymer brushes 403–425
stimulus 345–346, 381–402
temperature 338–339

reversible addition-fragmentation chain
transfer see RAFT

reversible switching 153
RG see radius of gyration
rheology, in-situ investigations 207
RJhe’s initiator 41
ring-opening polymerization 41, 105–117
ripple morphology, mixed polymer brushes

404–407
ripple profile, binary polymer brushes 429–

430
ROP see ring-opening polymerization
rubbery state, binary polymer brushes 434

s
sacrificial initiator 53–54,

free 122–125
sacrificial photoresist layer 202
salt concentration, polyelectrolyte solution

290
salted brush regime 236, 288, 290–291, 308
SAM see self-assembled monolayers

SB regime see salted brush regime
scaling theories

mixed polymer brushes 405–408
polyelectrolyte brushes 289, 310–314
weak polyelectrolyte brushes in aqueous

solutions 257–258
scanning electron microscopy see SEM
scanning near-field optical microscopy 207
scanning probe microscopy see SPM
SCF see self-consistent field
SCVP see self-condensing vinyl

(co)polymerization
SEC see size-exclusion chromatography
segmental adsorption, polymer brush

formation 317–328
self-assembled covalently attached initiators

120
self-assembled monolayers 129, 130, 135,

292, 295, 450
ITO surfaces 379
preparation 383

self-condensing vinyl (co)polymerization
175–181

self-consistent field approach, mixed polymer
brushes 405–408, 416

self-limiting, brush density 191
SEM 195–196
semi-dilute brushes, PMMA 279
sensors

mixed polymer brushes 403, 423
polymer brushes 451

separation of mixtures 346–349
SFA 196
shells

block copolymer 62–63
homopolymer 61–62

silane coupling agents, surface-initiated
polymerizations 225

silica, substrate 131
silica macroinitiators 125
silica nanoparticles 119–128

synthesis 218
silica-poly(norbornene) nanocomposites,

synthesis 219–220
silica-polymer mixture, synthesis 219
silicon surface 131, 171

ATRP 374–375
silicon wafers 176

PMAA brushes 260–261
substrate 72

silver ions
interaction with PAA gels 256
interaction with PMAA brushes 256

Index480



silver nanoparticles 157
SIP see surface-initiated polymerization
size distribution, polymers 233
size-exclusion chromatography 96, 294–295
skyscraper approach, chemical patterning of

surfaces 451
smart surfaces see stimulus-responsive

surfaces
SNOM see scanning near-field optical

microscopy
sodium ions, interaction with PMAA

brushes 255–256
soft lithography 9
solid substrates, PAA brushes 287–315
solid supports, hyperbranched polymers 183
solid surfaces, active sites 320
solution 93–94

polymer growth 114
solution grafting 40
solvents

tethering reactions 320–322
triblock copolymer brushes 163

solvent-selective ultrathin films 55
solvent state analysis, binary polymer

brushes 434–437
SPB see spherical polyelectrolyte brushes
spectroscopy

FT-IR 385
infrared 146, 226
polymer films 194–195
reflectance FT-IR 385
reflection absorption infrared see FT-

RAIRS
X-ray photoelectron see XPS

spherical brushes 58, 61–63
individual 61
polyelectrolyte 231–248

spherical colloidal particle, surface-initiated
polymerization 205

SPM 195–196
SPS see surface plasmon resonance

spectrometry
SRP brushes see stimulus-responsive

polymer brushes
SST see strong stretching approximation
stability test 220
stabilization, colloidal particles 341–343
step-by-step procedure 198–199
steric hindrance, reduction 127
stimulus-responsive surfaces 345–346
stimulus-responsive polymer brushes 54–55,

381–402
streaming potential measurements 196

stripping process, chemical patterning of
surfaces 450

strong polyelectrolytes 290
strong stretching approximation, mixed

polymer brushes 404–408
strong system, PEL-PEL complexes 265–266
styrene, polymerization 138–143, 141
substrates 131–133

gold 383–384
particle 192–193
photopatterning 132
solid 287–315

substrate surface, synthesis technique 37
surface-anchored PAA brushes 287–315
surface-attached polyelectrolyte complexes

265–270
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