Index

a

activation

— carboxylic acid groups 16, 38

— chemical 10

— plasma-assisted surface 146, 149, 156,
160 ff.

— wet chemical surface 146, 148, 156 ff.

adhesion 55

— cell 136ff.

— chemical, see chemisorption

- diffusive 56

— dispersive 56

— electrostatic 55

— failure 72

— fibroblast 138, 169

focal 169

— inorganic-organic 60

— interfacial 56, 60

— mechanical 55

— nonspecific 137

— physical, see physisorption

— polymer-polymer 58, 72

— promotion 58ff.

— selective 128f.

— silane-based 60f.

— strength 56f., 161

— tests 70, 149

adsorbates

— short-chain 10

— structure 14f.

adsorption

— contaminations 10

— multisite 23

— nonspecific 5, 23, 90f, 170, 187

— physical 37

— protein 57, 66, 187

analyte

— chromophore-labeled 456 ff.

— concentration 83f.

— detection 188, 190

— extraction 188ff.

injection 43

recognition 36, 85, 91f.

— separation 188ff.

analytical surface chemistry 190 ff.

anchimeric effects 9

anchor

— functionalities 224

— group 208, 223f.

- lipid 225

angle of incidence 33, 36, 391f.

anodic aluminium oxide (AAO) 383 ff.

— AAO-buffer adsorbed layer composite
film 389

— dendrimer nanotubes 384

- films 383ff.

functionalization 392ff.

— membranes 383

— pore diameters 386f.

— pore shape 388

antibody

— capture 39,191, 198

— enzyme-labeled 84

- fragments (Fv) 21

— immobilization 65, 93

— oriented 23

— single chain antibody fragment (scFv)
36f.

aprotic media 16

association constant 42 ff.

atomic force microscopy (AFM)

— AFM-based single-molecule force
spectroscopy (SMFS) 364, 405 ff.

— AFM-cantilever deflection 406f., 411,
4291, 436 1.

— AFM-cantilever tip dimensions 436f.,
439

— CFM (chemical force microscopy) 433
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— contact-mode 134, 430, 432, 442, 467 ff.

— deflection—displacement profile 407

— force-displacement curves 436 f.

— force—extension curves 407 ff.

— friction force microscopy 243, 429

- imaging modes 430

— intermittent contact-mode 469f.

— LFM (lateral force microscopy) 429 ff.

— tapping-mode 12, 114 ff.

— topography images 432f., 440

attachment 14

— antibody 23

— cell 137,238

— covalent 14f., 170, 176, 245, 254

— noncovalent 14, 20ff.

- robust 17

— stereospecific 18

attenuated total reflection infrared (ATR-IR)
spectra 1471, 1571., 454, 477 1.

Auger spectroscopy 466

b

band

— conduction (CB) 344f.
— valence (VB) 344f, 350

bandgap energy 344f.
base-pair mismatch 280
basic local alignment search tool
(BLAST) 95
binding
— affinity constants 42
— biomolecular 39
— capacity 38
— constant 20, 44
— covalent 56, 58ff.
— energy 158
— ionic 56
— matrix 38, 41
— nonspecific 90f.
— selective 23
— strength 37
bilayer lipid membranes (BLM)
— planar 222
— protein incorporation 227 ff.
— resistance 222,226 ff.
solid-supported 221 ff.
— stability 222
— tethered (tBLMs) 223, 226 ff.
biocompatibility 3
bioconjugation 4f., 18, 20, 23, 86, 165, 191
biofilm 58
biointegration 3
biointerfaces 3,5, 23

2211t

bioimaging 353

biological platforms 128

biomarkers 186f.

biomaterials 3

— mineralization 132

— synthetic 234

biomimetic applications 410

biomolecular interaction analysis
(BIA) 42ff.

biomolecular recognition elements
(BRE) 34ff.

— immobilization 37f.

— surface density 38

biomolecule, see molecule

biorecognition 172

biosensor 3,8, 17

— accuracy 90, 98

— analytical concepts 81 ff.

— antibody-based 192

— antibody sandwich assay sensing
platform 92 ff.

— application of SPR 46 ff.

— bacterial sensing 92

— biosensor-based test devices

— brush surfaces 89ff.

— chip 3,23,34,84

— 3-D surface structuring 89f., 457

— design 81ff.

— DNA 96,99

— electrochemical 85f., 96f.

— enzymes sensing 95

— glucose-oxidase- (GOD) based 98

— limit of detection (LoD) 83f., 89, 95,97

— LRSP-based 454f.

— nucleic-acid-based 95 ff.

— optical 192

— output 42ff.

— parameter 81

— performance 82f.

— response 457

— reversible 17

— reuseable 17,21

— selectivity 83

— sensitivity 391t 82, 89, 383

— signal amplification 84f.

— signal recognition 81, 83, 89

— signal transduction 81

— surface-based 3, 22f., 186 ff.

— SPFS-based 29f, 197f., 454, 457

— technologies 29
— viruses sensing 94

block copolymer 59, 105 ff.

— amorphous 105 ff.

186, 191



— amphiphilic 127

- comb 168

— nonpolar 109

— organic-organometallic 108

— PFS (poly(ferrocenylsilane))

— PI-b-PFS (polyisoprene-block-
poly(ferrocenylsilane)) 106 ff.

— PS-b-PFS (polystyrene-block-
poly(ferrocenylsilane)) 106 ff.

— PS-b-PtBA (polystyrene-block-poly(tert-
butyl acrylate) 170f., 175, 240 ff.

- self-organization 105

Bohr radius 324, 344

Boltzmann constant 44, 409

bonding

— adhesive 145

— covalent 58f., 67

— failure 70

— interfacial 162

— silicon 67

— strength 68, 159

bottom-up approaches

— nanoporous oxide thin films

— quantum dots 323

— self-assembled monolayers, see SAMs

bovine serum albumin (BSA) 195f., 245f.

— fluorescence image 245f.

Bragg peaks 116

Bruggeman equations

buffer 16, 43

— PBS (phosphate buffered saline)
278, 281, 389, 457

106 ff.

136, 207, 419
384f.

389

66, 195,

c
calibration
— friction forces 434ff.
— lateral calibration factor 435, 441, 443
— monolayer surface coverage 335
— response-concentration curve 82f.
— wedge calibration method 437f., 441
carbohydrate deficient transferrine
(CDT) 186
carboxymethyl dextran (CMD)
catalyst 150f.
cell
— adhesion 136ff.
— adhesion tests 65
— apoptosis 4, 166, 234
— attachment 137, 238
— cancer 233ff.
— cell-adhesive protein 4, 18, 57
— cell-culture tests 64 f.
— cell-ECM contact 169

38f.

Index

cell-membrane model 221f., 251
cell-surface receptors 137, 139
cytoskeleton 137,235
endothelial 234, 236
epithelial 234, 239

eukaryotic 258, 260

focal points 138
immobilization 65, 126
membrane 138, 166, 221 ff.
migratory 137

morphology 139

proliferation 4, 57, 166, 245
spreading 137f., 169

centrifugation 288

ch.

ch
ch
ch

chi

ch

ain

compression 113

coupling 59

elasticity 408f., 411, 413
flexibility 138, 410

freely jointed chain model (FJC)
410f., 4131, 416 1.
interdiffusion 59f.
mechano—electrochemical cycles 412
PFS 410f.

polymer 56, 58f., 62, 125f., 138, 1291,
278

reversible chain-terminators
rigidity 138

scission 59, 410

stiffness 408

stretching 113, 407f.
tethered 138f.
viscoelasticity 408

408f.,

129

worm-like chain model (WLC) 408f, 417
ain-segment fluctuation 407

arge coupled device (CCD) 36, 85

elator

metal-ion 21

multivalent chelator thiol 24
emisorption 56, 211

selective 134

romatography

GC (gas chromatography) 183, 191, 201

GC/MS (gas chromatography/mass
spectroscopy) 184f., 187, 189ff.

GPC (gel permeation chromatography)
107 1.

HPLC (high-performance liquid
chromatography) 184f., 187
LC (liquid chromatography)
189ff.

LC/electrospray ion-trap multiple-stage
mass spectroscopy 188

183,
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— LC/MS (liquid chromatography/mass
spectroscopy) 184f., 187, 190

— overlap 187

— SEC (size exclusion chromatography)
354

click chemistry 18, 168

coating

— antiadhesive 175

— dip-coating 5, 23, 61

— hard 64

— high loading capacity 8

— microcontact printing, see printing

— optical 64

— passivating 5

— polymeric 7, 349ff.

— spin-coating 5, 18, 107, 116, 120, 168,
175, 289, 308

cohesion 55, 70

colloidal crystals 287 ff.

— artificial 287, 312

— beads 290

— binary 289, 307 ff.

— building blocks 287 ff.

— crystal structure 288, 290f., 293, 301 ff.

— crystallization 287, 289f., 294, 302

— 2-D assemblies 288, 290

— 3-D assemblies 288, 290

— growth 287,291, 295, 299, 302, 313

— light-propagating blockage 287, 312

— monolayers 289, 293, 295 f., 299, 307 ff.

— NaCl structure 314f.

— nanocrystals, see quantum dots

— orientation 289, 291

— PBG (possessing a photonic bandgap)
287,312

— planar defects 312f.

— self-assembly 287, 291

— surface charge density 297 ff.

— suspension 289, 294 ff.

— symmetry 287, 306 ff.

— thickness 289, 294, 296 f., 302

colloidal multilayers 290, 299, 309

colloidal particles 287 ff.

— deposition control 294 ff.

— electrophoretic deposition 291 ff.

— hollow 288

— nanoparticles, see quantum dots

— polydispersity 294, 343

— polymer 291ff.

complexation 13,21

confirmation test 186f.

confocal laser scanning microscopy
(CLSM) 239, 367, 3691, 373 ff.

contact angle 10, 12, 58, 69, 472

— dynamic Wilhelmy method 472f.

contact angle goniometry 471 ff.

contaminants 9f., 62

correlation spectroscopy (COSY) 354

coupler

— grating 32, 34f.

— Kretschmann geometry 32, 34, 32, 34,
225, 386 1., 488

— prism 32, 34f, 39, 41

coupling

— affinity 38

— chemistries 3f., 14 ff.

— chemoselective 19

— covalent 14f, 192,223, 245
— diffraction 34
— layer 21

— noncovalent 14, 20ff.
— quantum dots 341
C-reactive protein (CRP)
crossreactivity 6, 18, 187
crystallization  115f., 132, 287
— kinetics 287

— temperature-induced 132
CVD, see deposition

cyanate ester monomers (CEMs)
- PT30 146f., 150ff.

— thermal curing 150

cyanate ester resins (CERs) 145
cyclic voltogram (CV) 378, 412
cyclotrimerization 145f., 150 ff.

186, 195

145 ff.

d

Dambkdohler number 44 f.
decarboxylation 9

dendrimer 7, 168

— AAO-templated nanotubes 384
— polyelectrolytes 391, 395f.
— thickness 396
deoxyribonucleic acid (DNA)
— arrays 165, 167, 272

— DNA-detection method 272, 279 ff.
— DNA-polymer film 171

5,10, 16

— hybridization 46, 96, 175f., 273, 279, 281

— immobilization 17, 96, 172, 278 f.

— mechanics 405

— sensing 36, 272

— single-stranded 96, 165

— synthesized 21

— sulfhydryl-terminated 17

deposition

— chemical vapor deposition (CVD) 168
— electrophoretic 290 ff.



— layer-by-layer (LbL) 289, 306f., 363f,,
373, 383f, 391

— parameter 299, 313

— plasma-enhanced chemical vapor
deposition (PE-CVD) 166

— vertical 290

deprotection 172

— reaction 243

— thermal 175

depyrogenation 64

derivatization 23

— analyte 199

— PS-b-PtBA (polystyrene-block-poly(tert-
butyl acrylate) 171

— surface 91

detection

— amperometric 98

— electrochemical 85f.,96f.

— inhibition immunoassay-based 48

— lable-free 29, 392

— limit of detection (LoD) 184, 190, 197f,,
459

- real-time 29

dielectric 29f., 324f., 449f.

— constant 145, 324f.

— material 288

— response 326

differential interference contrast
microscopy 260

differential scanning calorimetery
(DSC) 109, 120, 147, 150 ff.

diffusion 42 ff.

— barriers 64

— coefficient 45, 257, 259, 264

— constant 44

— distance 59

— passive 222, 256ff.

— rate 45

— surface 209

dilution 4, 21

dispersion

— aqueous 290

- medium 290

— relation 30ff.

— size 288

dissociation 42f., 62

— aromaticrings 160

— constant 42ff.

— phase 42ff.

— rate 45,257

dithiothreitol (DTT) 17

domain, see morphology

dyeing processes 63

Index

dynamic light scattering 354
dynamic secondary ion mass spectroscopy
(DSIMS) 107, 109, 113, 121

e

EDC (1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride) 9ff.

EDC/NHS chemistry 10f,, 14f., 87 ff.

effective medium theory (EMT) 383f,
3871f.

elastic modulus 3, 58

electrical double layer 56

electrochemical potential 412f.

electrode

— patterned 292ff.

periodicity 287, 290, 294 {f.

— surface coverage 292, 294 ff.

unpatterned 293

— withdrawal speed 292f, 296 {f.

electromagnetic field 29f., 63, 451

— distribution 451

— intensity 455

electron

— plasma 29, 451

— radiative recombination 331f.

electron spectroscopy for chemical analysis
(ESCA) 493

electrophoresis

— deposition 290ff.

— gel 96,354

— separation 194

electrostatic repulsion 36, 412

ellipsometry 71, 170f., 216, 366, 368, 465,
4741t

embossing 34, 236, 238

enantioseparation 191

enzyme

— activity 81f.

— concentration 85

— immobilization 98

etching

— electrochemical 384

— reactive-ion 121

— resistance 106

eutectic die attachment 64

exciton 324, 326, 332f.

— Mott—Wannier 344

— quenching 347

extracellular matrix (ECM) 136f, 234f.

extraction 185, 188 ff.

— ethanol 278

- liquid/liquid 185, 188

— solid-phase (SPE) 188, 190
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— stir bar sorptive (SBSE) 191 — coefficient 437, 441
extrusion 254f. — force contrast 432f.
— force images 432ff.
f — kinetic 429
Faraday constant 413 — wearless 429
Fermi level 326f. friction force microscopy, see AFM
fibronectin 240 ff. functional group 4, 6, 60, 62, 86
film, see thin film — activity 85
fluorescence — density 66
— background 336 — immobilized 9, 19
— band-edge 331, 347, 349 — pending 21
— concentration 256 — substrate 7
— efficiency 336 — surface-bound 9, 16
— emission 279, 323, 331, 333, 336 — terminal 7
— image 8,167,173, 176, 245f.
— intensity 176, 456f. g
— plasmon-enhanced 336 genome sequencing 95
— quenching 333, 335f. glass transition temperature 107, 116
fluorescence-time curve 256 GPC, see chromatography
fluorescent grafting
— enhancement 262f. — density 137f,, 170f.
— labeling 131 — electro-grafting 168
fluorophores 222, 431 — from technique 126f., 133
force—extension curves, see AFM — photoiniferter-based 129f.
forces — to technique 126f, 129, 133
— attractive 55, 57, 251, 429 — UV-initiated 134f.
— capillary 288,290, 298f., 441 grain 114f, 117
— Coulomb 56, 187 graphoepitaxy 106, 116
— crossover 420f. — alignment 119f.
— electrostatic 36, 288, 290, 412 — templating 116
— friction 429, 433 ff. groove 106f, 112,116f.
— gravitational 288, 290 — hexagonal 118f.
- interfacial 58 - length 117

— lateral 429{f.
— pull-oft 441

linear 116f., 119
templating 106

— repulsive 57,125, 429 — walls 112
— surface-normal 429 - width 107, 116
— tractive 439 growth factors 234
— van der Waals 13,561, 59, 187, 251, 254
- wetting 473 h
forensic heterobifunctional spacers 7, 19f.
— diagnostic 200 high-throughput system 221
— new forensic fields 193 ff. host-guest
forensic-toxicological analysis 183 f., 186f., — binding potential 405
198f., 200 — complexes 419
Fourier transform 115f. hydrocarbons 69, 255 ff.
Fourier transform infrared spectroscopy hydrodynamic
(FT-IR) 12,152,158, 2741, 277, 331, — radius 353f.
476 ft. — size 354
Fresnel equations 225, 274, 389f., 392 — volume 131
friction 429 hydrogel 89,95, 168, 191, 193, 457 ff.
— anisotropy 434 — dextran 8, 89,91, 95, 198, 457

— calibration factor 437 — matrix 89, 95, 457f.



hydrogen

— abstraction 212

- bonding 57, 60, 187, 251, 254, 415 ff.

— H-bonded supramolecular polymer
chains 409

hydrolysis  9f., 12, 16, 150, 208, 210

— amphiphile 255

— base-catalyzed 10

— membrane 261

i

immunoassay technique

— enzyme-linked immunosorbent assay
(ELISA) 184,187

— enzyme-multiplied (EMIT) 184, 187

- radioimmunoassay (RIA) 187

immunochemical

— reactions 183

— screening techniques 183

immunofluorescence 139f.

immunoglobulin G (IgG) 38, 45, 90, 457f.

— adsorption 67

— antimouse 457f.

— mouse 457

immunoreactions 38, 166

impedance spectroscopy 2261, 479 ff.

— Bode plots  226f., 479

incommensurability 118, 120

injection molding 34

inorganic shell, see quantum dots

in-situ infrared absorption reflection
spectroscopic (IRRAS) 66, 477

integrin-receptor clustering 166

intensity modulated photocurrent
spectroscopy (IMPS) 329

interaction

— acid-base 60

— antigen-antibody 166

— avidin-biotin 20, 38

— cancer-cell-surface 169, 240 ff.

— cell-surface 3f, 18,137,171, 176, 234,
237

— cell-surroundings 169

— controlled 44

— DNA-PNA 37,46

— electrostatic 6, 13, 23, 36, 131, 279, 378,
412

— hydrophobic 37, 187

— hydrophobic-hydrophobic 346, 351

— integrin—cell 138

— intermolecular 405f., 409, 419, 433

— intramolecular 405f., 414

— ionic 37

Index

— ligand-receptor 252

— long-range intermolecular 13, 408
— macromolecules 29, 409
— mimic cells-ECM adhesion 137
— non-specific 4

— polar 37

— protein—cell 137

— protein—protein 45, 47
— RGD-integrins 139

- secondary 13

— selective 4

— site-specific 252

- solid/liquid interface 13
— specific 4

— toxin-membrane 261 ff.
interface

— cell/polymer 233

— chemical reactions 59
— coating/surface 70

— fracture 71

— layer 126

— liquid/vapor 472

— metal/dielectric 30f., 448
— PEEK/PT30CEM 159

— polymer/inorganic 60
— polymer/polymer 71f.
— solid/gas 13,472

— solid/liquid 13, 472
interfacial

energy 472

— long-range forces 109

— short-range forces 109
structure 6, 21

ion

— counter 132

— suppression 187
ion-channel fluctuations 225
ionic

— crosslinking 373

- radii 288

— strength 131

IUPAC 81,83

J

joint strength 146 1., 149

— PEEK-CER-PEEK 1461, 154f., 159ff.
— PEEK-epoxy-PEEK 155f.

— PEEK-PEEK 146

k

kinetic

— friction 429
— mode 225
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— trapping 114

kinetics 45

- binding 46f., 195f.

— crystallization 287

— plots 265

— reaction 42,44

Kretschmann configuration 32, 34, 225,
386f., 488

Kuhn segment length 364, 4081, 413f.

I

lab on a chip technology 69, 98f.

Langmuir film balance 225

Langmuir-Blodgett transfer 225

Langmuir—Schaefer transfer 225

laser beam scattering 465

lateral force microscopy (LFM), see AFM

layer

— adhesion 66

— bilayer 369, 374ff.

— brush 116, 129f,, 132, 141

— capsule-capping 380

- functional 66

- mediating 7

— monomolecular 60

— multimolecular 60

— organo-silane 67

— passivating 64, 238

— periodicity 112

— plasma-deposited 65

— precursor 5

— self-assembled polymer layers 168

layer—by-layer, see deposition

ligand

— bidentate 349

binding strength 349

capping 324, 326, 330, 348

— cell-adhesive 137

— designer 341

— extracellular 234

— inhomogeneous coverage 23

— monodentate 349

— nucleicacid 36

— polymeric 349f.

— quantum dots (QD) 343 ff.

— trioctylphosphine oxide (TOPO)
346, 348ff.

ligand-exchange reaction 349, 351, 353

lipid bilayer vesicles (LBVs) 251 ff.

— application 261 ff.

— cholesterol 258f.

— fabrication 254ff.

— large unilamellar vesicles (LUVs) 253

343f,

— lipid chain length 256

— multivesicular vesicles (MVVs) 253

— small unilamellar vesicles (SUVs) 253

— solid-supported 255

— stability 259

— surface-tethered lepid vesicles 252f,
261 ff.

lithographic technique

— AFM-assisted 133

— anodization potential 134

— colloidal 166

— dip-pen nanolithography (DPN) 431f.

— imprint 167f., 170, 174, 289

— nano-lithographic 116, 129, 166

— pattern quality 430

- photolithography 167, 172, 207, 209, 211,
216 ff.

— scanning near-field lithography 432

— scanning probe lithography (SPL) 430

- soft 170, 172, 289, 430

lower critical solution temperature (LCST)
128

m

macromolecular motor, see molecular motor
macromolecules

— complex architechtures 133, 407

— elasticity 405, 407 ff.

— mechanical characterization 406, 410
— mechano-electrochemical cycles 412 ff.
— nanotechnology 133

— photochemical energy conversion 410
— relaxing 412

— stress 414

— stretched 406, 409, 412

— stretching ratio 413 f.

— supramolecular structures 406f.

— uncoiled 406

mass spectroscopy (MS), see chromatography
matrix-component repelling 190
Maxwell equation 387

Maxwell-Garnett approach 387

melting 107 f.

membrane 60

— bilayer lipid membranes, see BLMs

— filter 90

— polymer 90

— thickness 256

microbeads 191

microcantilever sensors 466
microcapsules 364f., 367 ff.

— capsule wall thickness 375 ff.

— chemical oxidation 369f.



— chemical redox-responsive behavior

3721F

chemical reduction 370 ff.

composite-wall 374 ff.

electrochemically redox-responsive 378

permeability 374 ff.

microchannel 7

microemulsion synthesis 348

microfabrication techniques 57

model

— binding kinetic model 47

— cell-membrane model 221f., 251

— effective mass approximation 345

— freely jointed chain (FJC) 408f., 410f,
4131, 416 1.

— particle in a box 324

passive diffusion 256 ff.

statistical-mechanical 408

— two-compartment 44

— worm-like chain (WLC)

molecular

— mass 9, 36, 45, 108

— mobility 115

— recognition imaging 406

molecular imprinted polymers (MIPs) 188,
191 ff.

molecular motor

— artificial 410

— electrochemically-driven 411, 413

— molecular-macromolecular motor 409

— natural 410

— redox process 410

— single-molecule 411

— surface-immobilized 410

— synthetic chain 410

molecule

— amphipathic 251f.

— biologically active 3,5, 7, 37 ff.

— biotin-labeled 38

— biotin—streptavidin 86 f.

— derivatited 18

— functional 5

— Histag 89

— immobilization 4, 8f., 86 ff.

— macromolecule 127, 131f.

— optics 4

polypeptide 4

— position initiator 133

— protein-repelling 39

- single-molecule measurements 265 f.

— target 39f.

monolayer

— mixed 4

408f., 417

Index

— ordered environment 8, 10

— self-assembled, see SAM

— well-ordered 113f.

morphology 55

— bec 113f, 119

— hexagonal packed (HP) 113f, 118, 120
— microdomain 107, 112f,, 117, 119f.

— microphase-separated 106, 121
multilayer

— colloidal 290, 299, 309

— polyelectrolyte 209

— polyelectrolyte multilayers (PEMs)
— self-assembled polyelectrolyte 168
— system 66

3631t

n

nanocrystals 343 ff.

— growth 344

— QD, see quantum dots

nanoindentation 466

nanoparticles 209, 237, 323f., 343

nanopillars  7f.

nanoporous

— AAO with polypeptide brushes

— oxide structures 383

— oxide thin films 383 ff.

— waveguide sensing 389 ff.

nanorods 57

nanowires 134ff.

N-hydroxysuccinimide (NHS)

— NHS-esters 10, 12, 14 ff.

— NHS-terminated disulfide 11

— N-hydroxysulfosuccinimide (NHSS) 14f.

N-isopropylacrylamide (NIPAM) 129

nonfouling 38f.

Normanski microscope 465

N-nitrilotriacetic acid (NTA) 89

— NTA/Hisgtag 21

nitroveratryloxycarbonyl 9, 212 ff.

nuclear magnetic resonance spectroscopy
(NMR) 108, 211, 354, 415, 417

nucleation 287, 289, 306

nucleophilic attack 156

3921t

[4

oligonucleotide hybridization 8
optical

— beam principle 406

— bleach 333

— coupling 387

— diffraction limit 431
excitation, see SPs

fibers 34
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Index

— microscopy 465

transitions 350

— waveguides 34, 383, 386 f., 465
— wide-field micrograph 242
organometallic

capsules 364

— chain 364

— organic microcapsules 380

— redox-responsive polymers 364
OWS, see waveguide 465

pair-distribution function 114

patch-clamp experiments 222, 224f.

patterned

— controlled 166

— nano-patterned 166, 168, 383

— substrates 116 ff.

patterned surfaces 4, 166 ff.

— application 208 ff.

cell adhesive/cell repulsive 243

- 2-D 238f.

- 3-D 238f.

— polyelectrolyte 208f.

PE-CVD, see depositon

penetration depth  30f., 41

peptide nucleic acid (PNA) 36, 961, 272,
2781t

— hybridization 280f.

— immobilization 278

peptides

— immobilization 137, 168

— polypeptide brushes 392 ff.

perturbation theory 41

PES (ferrocenylsilanes), see stimuli-
responsive polymers

pH 16, 20, 48, 190, 255, 433

— dissociation 350

pH-responsive materials 131, 363 f.

photoablation 62f., 236

photocatalyst 350

photochemical treatment 62f.

photodeprotection 9, 212, 216

photodiode 430, 434 f., 437, 442

photoexcitation 329f.

photoiniferters 129, 140

— albumin-modified 129

- DTCA 140

photoirradiation 129

photoisomerizable groups 127

photoluminescence 332f., 336

photolytic cleavage 212f.

photometric measurements 183

photomultiplier tube 84

photon 33, 62

photo-oxidation reaction 350, 354

photoprotecting group 209 ff.

— NVoc (nitroveratryloxycarbonyl group) 9,
2121t

photosensitive, see silanes

physical confinement 288

physiosorption 5,9, 56, 126, 137, 170, 191,
210

Planck constant 324, 493

plasma

— activation 67, 145, 149

— continuous wave 66

— deposition 64, 67

— gas 03,67

— input power 66

— nonequilibrium 64, 68

— oxygen-plasma 67,121, 161

— plasma-assisted processes 62 ff.

— plasma-enhanced cleaning 63f.

— polymer films 64, 66, 170, 192, 271 ff.

— polymerization system 273 f.

— polymers 64 ff.

— relaxation 68

plasma polymerization of allylamine
(ppAA)  271ff.

— DNA adsorption 278f.

— film analysis 274 ff.

— PNA adsorption 278f.

— structural change 278

point-of-scene testing 186

Poisson’s ratio 435, 437

poly methyl methacrylate (PMMA) 7f,,
1351, 138 ff.

polycyanurate (PC) 145f., 150

polymerase chain reaction (PCR) 84, 96f.

polydimethyl siloxane (PDMS) 172

— coated stir bar 190

— stamp 174

poly(allylamine hydrochloride) (PAH)
3651, 373 ff.

polydispersity 294, 343

polyelectrolyte multilayers (PEMs) 363 ff.

— fabrication 365f.

— redox characteristics 366 ff.

polyelectrolytes

— ferrocenylsilanes, see PFS

— microcapsules 364f., 367 ff.

— multilayers, see PEMs

— poly(allylamine hydrochloride), see PAH

— polymer brushes 125, 127, 131, 393 {f.

— poly(styrene sulfonate), see PSS



polyether ether ketone (PEEK) 145 ff.

— chemical structure 146

- —OCN 148ft.

- —-OH 148, 156f,, 159f.

— tensile bone 149

polyethylene glycol (PEG)

— brushes 23,137

— chains 352f.

- -NH, 172f, 177, 242f., 245

poly(2-hydroxyethyl methacrylate)
(PHEMA) 137ff.

poly-(L-lysine) (PLL)

— adhesion-promoting 176

— —PEG (poly(ethylene glycol)) conjugates
7,21,231,170

— —g-PEG (-g-poly(ethylene glycol))
238f.

polymer brushes 125 ff.

— high-density 126

— length scales 133 ff.

— pH-responsive materials, see pH

— PMAA (poly(methacrylic acid)) 132,

135f., 138ff.

PNIPAM (poly(N-isopropylacrylamide))

127ff.

— polyelectrolytes 125, 127, 131, 393 ff.

— stimuli-responsive 127 ff.

— synthesis  126f., 129

— thermosensitive 129, 133

— tri-block-copolymer 131

polymer chains 56, 58f., 62, 125

— conformations 125 ff.

— reorientation 278

— tethered 129f.

polymer

— coupling layer 21

- film 16, 56, 64, 67

— homo-polymer 171, 192

— interfaces 62

- platform 170

— protein-imprinted 192

— supramolecular 419ff.

— synthetic 133, 406

— thermoplastic 145

polymerization

— anionic 106, 126

— atom transfer radical polymerization
(ATRP) 126,129, 1311, 133

— cationic 126

— iniferter-mediated 139

— initiator-transfer-terminator agent 126

— photopolymerization 8, 129, 140

— plasma-assisted 5, 65f., 170, 192, 271 ff.

7,16, 170 1f.

Index

— reversible addition-fragmentation chain
transfer (RAFT) 126

- ring-opening polymerization (ROP) 126,
134, 364

— surface-initiated polymerization (SIP)
126, 130, 133, 136, 168, 170

poly(N-hydroxysuccinimidyl methacrylate
(PNHSMA) 171, 176

poly(poly(ethylene glycol)methacrylate)
(PPEGMA) 137 fF.

polysaccaride

— conformational change 415f.

— HA (hyaluronan) 416ff.

— stretching 414f.

— superstructure 417 ff.

poly(styrene sulfonate) (PSS) 365f., 368f.,
372

postmortem interval (PMI) 197, 201

printing

— inverted microcontact 244f.

— microcontact 61, 172, 175, 208f., 2351,
2381, 242, 244, 430

— processes 63

— transfer 172

profilometry 465

protein

— BT toxin 10, 12

— clusters 4

— folding 405

— fouling 90

— immobilization 4f., 10, 16f., 25, 65f,,
168

— ion-channel 224

— position 5

— transmembrane 233

purification 9, 199, 349

q

quantitative analysis

— quantitative compositional mapping 441
— quantitative imaging 434, 441
— lateral force microscopy 429 ff.
— surface coverages 4

quantum dots (QD)

- blinking 337

— charged 330ff.

— core shell 343f., 347f.

— crosslinking 348

— 2-D structures 323, 325

— 3-D structures 323, 325

— dispersability 341

— electrochemical charging 326ff.

— electromechanical measurements 326 ff.
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Index

— energy levels 324, 326, 331, 333

- film 331, 337

— highest occupied molecular orbital
(HOMO) 323, 327fF.

— HOMO-LUMO bandgap 327f, 331f,,
337,344

— inorganic shell 346ff.

— lowest unoccupied molecular orbital
(LUMO) 323, 326 fF.

— optical properties 330, 344

— passivation 346 ff.

— photochemical charging 326, 328

— QD-ligand assembly 341, 343

— QD/polymer assemblies 350f., 354

— QY (luminescence quantum yields) 341,
343f., 347, 351

— shape 323

— silica coated 347f.

— size 323, 345f,, 350, 353

— solubility 342, 347, 349f.

- surface engineering 341 ff.

— surface functionalization 345 ff.

— surface plasmons 334 ff.

— synthesis 325, 351

— toxicity 342, 348

quarz-crystal microbalance (QCM) 190,
192, 194, 199 {f.

r

radar transparency 145

radicals 62, 69

— 4-amino-TEMPO (tetramethylpiperidyl-1-
oxyl) 130f.

— exchange method 130

— macroradicals 130

— reactive carbon 129

Raman spectroscopy 466

reaction

— addition 14, 17{f.

— by-products 9

— complexation 13

— Diels-Adler cycloaddition 18

— disulfide exchange 17

— Huisgen (1,3-Dipolar cycloaddition) 18f.

— Michael addition 17f.

— multistep 19f.

— photochemical 9

— post-plasma 69

— product 16f.

— proteolytic 8

— rate 10

— rate constant 13

— selective 9

— side 4,9, 16f.

— solution 9,13

— substitution 14 ff.

reactive gas 63, 69

reactive group 59, 62, 64, 162

recrystallization 107

redox

— active groups 127

— activity 364

— PFS multilayers

— potential 350

- redox-induced changes 364

reductive cleavage 17

refractive index 29 ff.

- AAO 391

— avidin 389f.

— bulk refractive index change 40

— bulk refractive index sensitivity 41

— change 34, 39ff.

— contrast 287

— dielectric 30, 32f.

- gold 31f, 41

— metal 30, 32f.

— phosphate buffered saline (PBS) 389

— prism 32f,41

— protein induced 41

— spacer layer 455

— surface refractive index change 40

— surface refractive index sensitivity 41

refractive index units (RIU) 36

RGD (arginine-glycine-aspartic acid)
sequence 18, 137ff.

— functionalized polymer brushes

— peptide absorption 138f.

— thiols 234, 237f.

regenerative medicine 137

regioselective colloid assembly 209

regiospecificity 21, 23

ribonucleic acid (RNA) 96

366 ft.

138, 140

S

scanning electron microscopy (SEM)
112, 116, 237, 2401, 260, 465, 483 f.

scanning probe lithography (SPL), see
lithographic technique

scanning probe microscopy (SPM)
237

Scratch-peel tests 466

screening test 186 f.

secondary ion mass spectroscopy (SIMS)
72, 466

sedimentation 288f.

self-assembled monolayer (SAM) S5 ff.

7,72,

4,207,



— activation 10f.

amino-terminated 20

— anhydride 16

— bottom-up approach 207

— carboxylic-acid-terminated thiols 38

— conformational order 13

— degradation 6

- long-chain 13

— NHS-ester terminated 10

— (PEG)-terminated thiol 39

— silane-based 6, 207 ff.

— thiol 65f.

semiconductor

— bulk 344

direct bandgap 345

LED-like 337

— materials 323 ff.

nanocrystals 341, 343

- technology 291, 307

shear

— modulus 435

— oscillatory 288

— strength 67f.

— tests 68, 466

ST units 82

side chains 4 ff.

silane

— alkoxysilanes 208, 211, 225

— photosensitive 207 ff.

— synthesis 214ff.

silane-based membranes 225

silanization 208

silica

— functionalized 188

— gel 188

— selt-organization 208

— shells 347f.

— slides 365

silicon

- AFMtip 431

- bonding 67

— hydride-terminated 134f.

— nitride 431

- wafer 67f, 109f, 291, 365, 369

silicon-based stabilizers 72

silicon-oxide patterns 134, 171

single-molecule force spectroscopy (SMES),
see AFM

size exclusion chromatography (SEC),
see chromatography

small-angle X-ray scattering (SAXS) 112ff.
soft-matter physics 406
solid-phase microextraction (SPME) 188 ff.

Index

— direct immersion (DI-SPME) 188f., 193,

201
— head-space (HS-SPME)
solution
— chemistry 5, 8f., 13
— protonate 66
— viscosity 44
spacer
— flexible 4
— heterobifunctional 7, 19f.
— immobilized 9
— LRSP (long-range SPFS)
- oligomeric PEG 13
— polymeric group 223f.
— SRSP (short-range SPFS)
— thickness 296
stickiness 56, 58
stimuli-responsive polymers
— catalytic activity 106
— chemical stimuli 363 ff.
— PFS (ferrocenylsilanes)
— physical stimuli 363
Stober process 348
Stokes formula 44
substrates
- flat 5,7,106,117, 365
— inorganic 59
— ordering 114ff.
— planar 114ff.
— silica 109f, 208, 210
— silicon 109f.
— supporting 8
- templating 289
sudden infant death syndrome (SIDS) 186,

1971, 202
surface
— activation 68ff.
— analytics 4
— anionic 66
— antifouling 137, 242
— area 7f,57
— asperity 429
— cationic 66
— charge 433
— chelator 21, 24
— chemical composition 3f.
— chemistry 3ff.
— cleaning 63f.
— coverage 4,7,9f, 12,21, 334f., 431
- crosslinking 62, 69
— energy 431
— engineering 128ff.
— forces 9,13

188f., 201

447 ft.

448, 450

3631t

364 ff.

509
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- fouling-antifouling 129 t
- gold 10f, 14f., 23, 31, 38f,, 65, 432, 455 tensile
— gradient 430, 432f. — strength 70
— heterogeneously functionalized 9 — stress 149
— hydriphilic 57, 62, 67, 95 thermal gravimetrc analysis (TGA) 153f.
- hydrophobic 57 thin film
— immobilization 5 — anodic aluminium oxide, see AAO
- liquid 57 — architectures based on polymers 105 ff.
— multifunctional tunable 128 — calcite 132
— passivation 171, 176, 241 — fibronectin-functionalized 240 ff.
— pretreatment 57 — multilayered polymeric 363 ff.
— reaction 9 — oxide particles 383
- reconstructuring 72 — plasma-polymerization of allylamine,
— regeneration 17 see ppAA
— roughness 3, 57, 465 — polyurethan (PU) 90
- solid 13,18,57 — spin-coated polymer 168, 170, 175
— spatial separation 19 — stability 109, 170
— sterilization 63ff. — stamp-polymer 172ff.
— surface-initiated polymerization 7 — surface functionalization 165 ff.
surface modification 3, 8, 18f., 60 — surface-induced ordering 106
— light-directed 8, 21 — surface passivation 171, 176
- physiochemical methods 62 ff. - surface structuring 165 ff.
— plasma-assisted 62 ff. — thickness 66, 112 ff.
— solution-phase 8 — thin film based platforms 165 ff.
— technique 57 — TiO,-particle 384f., 392, 398f.
surface plasmon enhanced fluorescence time-of-flight secondary ion mass
spectroscopy (SPFS) 21, 85,95f., 175, spectrometry (TOF-SIMS) 23, 109£,, 431
194, 261 ff. tissue engineering 137
surface plasmon resonance (SPR) 23,71, top-down techniques 207f.
91, 261f., 274, 465, 485 f. TOPO, see ligand
— angular modulation 35f,, 39, 41 trace analysis 186
- dip 33f,39 transition
— intensity modulation 36, 39 — endothermic 153f.
— kineticscan 171 — exothermic curing 150 ff.
— minimum angle 335 — hydrophobic-hydrophilic 128
— optical platforms 34 f. — melting 108
— reflectivity 40, 196, 278 — temperature 255
— SPR-based biosensors 29 ff. transition state 14
— wavelength modulation 35f. — crowded 10
surface plasmons (SPs) 29ff. — entropy 10
— coupler 32,35, 39 — sterically demanding 16
— coupling condition change 34 transmission electron microscopy (TEM)
— field 30 260, 3231, 353
— interrogation 34, 36 transverse magnetically (TM)
— modes 448 ff. — polarized 30
— optical excitation 32, 33, 37, 4521. — reflectivity 33, 40
- strength 32 tribology 429, 439
surface structure
— hierarchial 57, 209 u
— surface-tethered macromolecules 127, ultrasonic agitation 288
132f. uv
— thermoresponsive 129 — crosslinker device 218

surface tension 350 — irradiation 72, 129f, 210



— laser 62

- light 23,62

— radiation 68

UV/ozone 62,126,172

UV/VIS-absorption spectrum 187, 190,
216f., 366, 379

v

vesicles, see LBVs

vibrational spectroscopy, see FT-IR
viscosity 150, 379
Voronoi-diagram 114 ff.

w

Watson—Crick hydrogen bonding rules
272

waveguide

— modes 383, 386f., 389, 391

— nanoporous oxide thin-film 383 ff.

— optical 34, 383, 386f., 465

— optical waveguide mode spectroscopy
(OWS) 71, 274, 386£., 465, 488 ff.

— sensing 384, 389ff.

- simultaneous 397f.

Index

— WaMs (waveguide mode spectroscopy)
491f1.

wavelength  30ff.

wettability 55, 57f.

— polymer 63

— surface 471ff.

wetting

— asymmetric 112,117, 119

— force 473

— poly(ferrocenylsilane) (PFS) layer 107,

109 ff.
— substrate 112,116
— surface 112
— symmetric 170

x

X-ray absorption near-edge spectroscopy
354

X-ray photoelectron spectroscopy (XPS)
721, 1471, 1571, 170, 2761., 353, 431,
466, 493 ff.

4
Young’s modulus 435, 437, 472
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