
Subject Index

Adhesion forces 110
Adhesion model 111
Adsorbate 273
Affinity supports 32
AFM 103, 270
Akane-based monolayers 170
Aldehyde-PEG-NHS 49
Alkanethiol, S-acetylated 58
Aminosilanes, aminofunctionalization

39
Anisotropy of friction 147
Anthraquinone 228, 300
Antibodies, biotinylated 35
–, thiol residues 50
Aromatic systems 290
Artificial nose 1
Asperity tribology 110
Avidin 37

1,3,5-Benzenetricarboxylic 206, 213
Benzo[rst]pentaphene (BPP) 254
Benzo[rst]perylene (BPL) 254
Benzoannulene derivatives 251
Benzoic acids 206
Benzophenone-PEG-NHS 56
BIAcore chips, dextran-coated 32
Bias dependence 269, 275
Bi-component networks 221
Bioelectronics 190
Bioligands, multi-step coupling 49
Biomolecules, electrostatic adsorption 34
Biosensors 1
Biosystems 106
Biotin residues 35
Biotin-BSA 37
Biotin-PEG-NHS 48
5,15-Bis-(4-octadecyloxyphenyl)porphyrin

289
Bottom-up approach 203

BPP 254
Butylamine 93

Calyx [8]arene 249
Carbon nanotubes (CNTs) 99
–, functionalization 66 66
Carboxymethylamylose 63
–, EDC/NHS 53
Charge transport 157
Chemical vapor detection 17
Chicken wire (or honeycomb), TMA 207
Chrysene 254
Coating, inkjet spotter 15
–, microcapillary arrays 14
Cobalt(II) 5,15-bis-(4-octadecyloxy-

phenyl)porphyrin 289
Compressive stress 4
Concanavalin A 37
Conducting atomic force microscopy

(C-AFM) 157, 160
Conducting polymers 184
Confinement effects 103, 143
Conformation 77
Coronene 226, 249
Co-tetraphenylporphyrin 282
Covalent systems 298
Current imaging tunneling spectroscopy

(CITS) 274, 296
Current–distance curve 276
Cyanuric acid (CA) 225
Cyclic voltammetry 287
Cyclo[12]thiophene 304
Cystamine dihydrochloride 64

Deflection measurement 5
Dendronized polymers 98
Density of states (DOS), adsorbate 273
Derjaguin,Muller,Toporov (DMT) model

113



314 Subject Index

Dextran-coated BIAcore chips 32
1,5-Di(octyloxy)anthracene 292
Diacetylenes 84, 296
4,9-Diaminoperylene-quinone-3,10-di-

imine (DPDI)
229

Diamond, functionalization 66
Dichlorodiphenyltrichloroethane (DDT)

21
Differential measurements 5
Diisopropyl methyl phosphonate (DIMP),

detection 19
9,10-Dimethoxyanthracene (DMA) 302
Dimethylmethylphosphonate (DMMP)

20
2,4-Dinitrotoluene (DNT), in TNT 20
Diphenylanthracene (dpa) 254
Dipole–dipole bonded networks 233
DNA 78, 92
–, cytosine methylation 51
–, detection 21
–, electrostatic adsorption 35
DNA-protein interaction 51
Dynamic mode 11

Electrochemistry 13
Electron donor 300
Electronic decoupling 277
Electronically decoupled systems 277
Electrostatic adsorption 34
Ethanolamine hydrochloride,

aminofunctionalization 46
–, covalent functionalization 38
Explosives detection 19
Extravidin-peroxidase 55

Fe-tetraphenylporphyrin 286
Flexible porous networks 251
Flower, TMA 207
Fluorescein-PEG-NHS 48
Force modulation microscopy (FMM)

125
Force–distance curves 126
Friction 103
–, anisotropy 147
–, polymers 115
–, –, nanoscale 129
Friction force 109
–, single vs multi asperity contacts 109
Friction force microscopy (FFM) 115

Friction loop 117
Fullerene-porphyrin molecular pair 287
Functionalization 13, 30, 66
–, physisorption 34

Glass, electrostatic adsorption of
biomolecules 34

Glass transition temperature 103
Gold tips, direct chemisorption of ligands

58
–, functionalization 57
–, mixed SAMs 59
–, modular multi-step functionalization

61
Greenwood and Williamson model,

multiasperity contact 114
GTP/GDP, importin β with Ran 53

Hapten–antibody interaction 48
HBC 254
Heat mode 12
Hertz model 112
Hexabenzocoronene 290, 300
Hexabenzocoronene cyclophane 292
Hexahistidine peptides, surface-bound

NTA-Ni2+ complexes 65
Hexahydro-1,3,5-triazine (RDX), detection

19
Hexaiodobenzene (hib) 254
Hexakis(phenylethynyl)benzene (hpeb)

254
Hexa-peri-hexabenzocoronene 300
Highly oriented pyrolytic graphite (HOPG)

33, 78, 87, 210
HOMO 210, 273, 291
HOPG 33, 78, 87, 210
Hydrogen-bonded networks 206
Hydrogen-terminated silicon,

functionalization 66

Immunoglobulin G/protein A 64
Indentation 128
Inelastic tunneling spectroscopy (IETS)

275
Interface 77
Inverse photoemission spectroscopy (IPES)

279
Iodoacetamido-phorizin 51
Isophthalic acid (1,3-benzene-dicarboxylic

acid) 212



Subject Index 315

Johnson, Kendall, and Roberts (JKR) model
112

Kinetic/dynamic friction force 109
Kondo effect 308

Lateral force microscopy (LFM) 115
Ligand coupling, aminofunctionalized tips

47
Ligand-PEG conjugates,

aminofunctionalized tips 48
Linkage, covalent 98
Lipoic acid 58
Local density of states (LDOS) 271
Long-range mesoscale reconstructions

257
LUMO 210, 273, 291
Lysozyme 36

Macrocycle networks 245
Macromolecules, single 78
Maleimide-PEG-NHS 51, 64
Manipulation 77, 87
–, contact mode, bare HOPG 87
–, contact mode, precoated HOPG 89
–, tapping mode, precoated HOPG 93
Melamine 223
Metal-organic coordination networks 237
2-[Methoxy-

poly(ethyleneoxy)propyl]trimethoxysilane
4

Methyltriethoxysilane 43
Mica, electrostatic adsorption of

biomolecules 34
Microcantilever sensors 1
Microcapillary arrays 14
Microelectromechanical systems (MEMS)

106
Molecular electronics 157
Molecular layers 170
Molecular wires 157, 188
Molecular workbench,

imaging/manipulation of single
macromolecules 77

Multi-component/multi-interacting
systems 298

Multiphase systems, mapping 131

Nanoelectromechanical systems (NEMS)
106

Nanostructured surfaces 203, 257
Nanotemplate 203
Nanotribology 103
Naphthalocyanine 285
Near-edge X-ray absorption fine structure

(NEXAFS) 209
NH3/H2O2/water 57
NHS-PEG-NHS 52
Ni(II)-octaethylporphyrin 282
Non-covalent systems 304
Normal force 122

Octadecylamine 83
Octadecyltrimethoxysilane 42
Oligomer of phenylene-ethynylene 226
Oligomers conjugated 295
Oligo-p-phenylene vinylene (OPV) 298
Oligothiophenes 304
Operating modes 10
Optical beam-deflection setup 8
Organic monolayers, solid–liquid interface

269
Organic porous network 203
Organosilanes, covalent functionalization

38
Ozone 57

P-selectin 37
PDP-PEG-NHS 49
PEG chain density 48
PEG-NHS 49
PEG-NTA 54
PEG-silane 13
PEG-S-S-pyridine, thiol protein coupling

67
Pentacene 254, 278
Pentaerythritol tetranitrate (PETN),

detection 19
Perylene bisimide (PDI) 298
Perylene tetracarboxylic di-imide (PTCDI)

223
Perylenediimides 278
Phenylene-ethynylene, oligomer 226
1-Phenyloctane 293
Phosphorous-containing chemical warfare

agents, detection 19
Photothermal spectroscopy 13
Phthalic acid (1,2-benzene-dicarboxylic

acid) 212
Phthalocyanines 254, 280



316 Subject Index

Physisorption 34
Piranha (extremely hazardous) 57
Plasma 57
Plastic junction model 111
Poly(3-dodecylthiophene)s (P3DDT)

296
Poly(isocyano-L-alanine-D-alanine methyl

ester) 81
Poly(methyl methacrylate) (PMMA) 144
–, relaxations 108
Poly(tetrafluoroethylene) 105
Polydiacetylenes 84, 295
Polyelectrolyte–amphiphile complexes

(PACs) 83
Polymer dynamics 106
Polymer linkage, predefined sites 98
Polymer relaxation 123
–, chain dynamics/viscoelasticity 134
Polymer viscoelasticity 103
Polymers, conjugated 295
Polystyrene sulfonate 82
Porous molecular networks at surfaces

206
Porphyrin networks 233
Porphyrins 280
Preadsorption 67
Prostate-specific antigen (PSA),

immunoassay 22
Protein adsorption, AFM tip

functionalization 37
Protein–protein recognition 38
PS 144
PTCDA 278
Pull-off forces 126
PVME 146
PVP coated Si 145
1-Pyrenehexadecanoic acid 307
Pyrenes, π-stacked 307

Quinone 228
Quinone-like porous networks 228
α-Quinquethiophene (T5) 257

Recognition 30
Rubrene 257

Scanning force microscopy (SFM) 77
Scanning local acceleration microscopy

(SLAM) 125
Scanning thermal microscopy 129

Scanning tunneling microscopy (STM)
269

Scanning tunneling spectroscopy (STS)
209, 269, 272

Scanning viscoelasticity microscopy (SVM)
124

Self-assembled monolayers 157
Self-assembly 203
Sensor proteins 38
Shear modulation force microscopy

(SM-FM) 123
Short conjugated molecules 179
Silane 30
Silanization 13
Silicon nitride tips 30, 38
Single macromolecules 77
Single-molecule recognition force

microscopy 32
Single-step coupling, ligand-PEG

conjugates 48
Solid–liquid interface 269
Static mode 10
Stilbenoids 254
Superflower, TMA 220
Supports, flat, immobilization of biological

samples/individual target molecules
33

Surface attachment, preadsorption 67
Surface cues 203
Surface dynamics, polymers 115
–, polymers, nanoscale 129
Surface forces apparatus (SFA) 110
Surface properties, tuning 308
Surface stress 3

Tensile stress 4
Terephthalic acid (TPA)

(1,4-benzenedicarboxylic acid) 212,
221

Tetraamminobenzene (TAB) 225
Tetra(ethylene glycol), protein resistance

57
Tetralactam macrocycle 248
Tetrapyridylporphyrin 286
Thin film effects 103
Thin films 143
Thiol protein coupling, tip-linked

PEG-S-S-pyridine 67
Thiol residues on antibody 50
Thiols/disulfides/thioethers 57



Subject Index 317

Thiophenes, bis(urea)-substituted 304
Titanylphthalocyanine 287
TMA 206
Torsional resonance (TR) mode AFM 126
1,5,3-Triazine-2,4,6-triamine (melamine)

223
Trimesic acid (TMA) 206
Trinitrotoluene (TNT), detection 19
1,3,5-Tris(4-pyridil)-2,4-triazine (TPT)

221

UHV (ultra-high vacuum) 270
– vs liquid–solid interface 275
UV photoemission spectroscopy (UPS)

279

Vanadyl phthalocyanine 284
Vinylsulfone-PEG-NHS 51

Viruses, electrostatic adsorption 35
Viscoelasticity, polymers 106
Volatile organic compounds (VOCs) 11

Wear modes, tribological behavior
147

Wentzel–Kramers–Brillouin (WKB)
method 272

Wheatstone bridge 6
Williams–Landel–Ferry (WLF) 107

X-ray photoelectron spectroscopy (XPS)
209

Zinc(II) 5,15-bis-(4-
octadecyloxyphenyl)porphyrin
289

Zincoctaethylporphyrin (ZnOEP) 231


