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absorption

—band 100f.

— coefficients 124, 126

— copper particles 23

—near-IR 284, 289

— nonlinear 518, 527

—ratio 21

— surface-enhanced two-photon 522, 526

— time-resolved transient 39

— UV-visible spectrum 22, 100, 102, 111,
128f., 408, 547

acoustic cavitation phenomenon 38

activation

— complement 268

—energy 361, 463ff.

adsorption

— amino acid 85

— nonspecific 242

— organic molecules 133

— selective 21, 127, 314

— specific 250

— surface 265, 389

AFM (atomic force microscopy) 158,
173, 175, 182, 267, 3241, 332f., 442f.,
548

agent

— anti-inflammatory 163

— biological 180

— capping 14, 103, 126f., 238, 242, 367,
369, 376, 379f.

— desinfecting 159

— passivating 242f., 245, 249, 260, 264f.,
267

— phase-transfer 244

—reducing 17, 20, 37f, 73, 103, 113, 238,
240, 245f., 306f., 376

— selective-passivating 236

— stabilizing 11, 30, 39

American Conference of Governmental
Industrial Hygienists (ACGIH) 231

amperometric detection 82f.

anodizing aluminium oxide (AAO) 243,
381f.

— membrane 382, 385, 391

antibacterial

— activity  86f., 547, 551

— finishes 551

— properties 541, 543, 552

antibody 175, 177

— linker 521

antifungal 551

antimicrobial

—activity 543, 547f., 551

— finishes 545

—gold NPs 549

—ions 27

—silver NPs 150f., 158f., 225f., 545ff.

— technologies 137, 150, 545ff.

antiviral 163f., 551

application of copper nanomaterials,
see copper nanomaterials in medical
diagnosis

application of gold nanomaterials, see gold
nanomaterials in medical therapy

application of metal nanomaterials in laser-
based cancer therapy 493ff.

application of metal nanoparticles in textiles
406ff.

— commercial use 552ff.

— environmental concerns 554f.

— textile finishing using gold NP 548

— textile finishing using copper NP 549

— textile finishing using silver NP 545ff.

— textile wet processing 543ff.

application of silver nanomaterials, see silver
nanomaterials in medical therapy
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application of palladium nanomaterials, see
palladium nanomaterials in life sciences

b

bacteria 201ff.

bacterial

— adherence 157

—cell 201f, 205, 207f., 545

— colonization 156f.

— growth 150

— membrane 225f.

— species  203f.

— strains  205f.

bactericide 225

— minimum bactericidal concentration
(MBC) 154

ball milling (BM) 7f.

binding energy (BE) 46

bioaccumulation 546

biochip applications 235

biocidal 43, 545

biocompatibility

—gold NP 27, 268, 285f., 297

— silver NP 158, 546, 551

biodiagnostics 181, 192ff.

biodistribution 286f.

biofunctionalization 27

bioimaging

— contrast agent 235, 267f., 278f.

— in dark (or bright) field imaging systems
267

—in vitro 287

—invivo 289

— optoacoustic 291

— photoacoustic 290

biological synthesis, see synthesis of NP
through biological means

biomarkers 193ff.

biomass

— alfalfa 474f.

—algal 474

— cinnamomum camphora 476

—hops 473, 475f.

—oat 463, 469f.

— wheat 463, 466, 469f.

biomolecules 132

—amino acid 85

— detection 192f.

— nonspecific adsorption 242

— oriented immobilization 236

biosensor, see sensors

biotransformation 546

Boltzmann distribution 359f.

bottom-up approaches, see synthetic
strategies

boundary element method 237

Brownian motion 278

c

capping effects 28,

carbon nanofibers (CNFs) 349
carbon nanotubes (CNT) 73, 75, 349
— multi-wall MWCNT) 76, 348
catalysis 305, 310

— asymmetric  312f.

— heterogeneous 38, 344

catalyst

~ AgNP 161

— dendrimer-encapsulated (DEC) 347
—Pd NP 343ff.

— recyclable 37

catalytic
—activity 344, 346
—cycle 344t

catalytically active

— copper 37,72

— nanoclusters 37

-TiO, 39

catheters

cell

—germ 228

— labeled 528

— liver 227

— manipulation 526

— membrane disruption 523, 525ff.

— neuronal 227

— peripheral blood mononuclear (PBMCs)
164, 229

Centers for Disease Control (CDC) 201

CHEM (short-range chemical) effect 184

chromatography

— high-performance liquid (HPLC) 84

— liquid (LC) 82

coalescence 124, 464

coating

— biostatic/biocide 43

— copper 548

—dip- 73,547

— dressings 155

— ITO(tin oxide)-coated DNA 314

— polymer 175

— silver 547

complexation 28, 32

— copper(Il)-amino acid 84

— nonspecific surface 31

— palladium-surfactant precursor 315

155ff.



—reactions 310

— silver ions 127

composite

— Cu/CNT 75

— metal-polymer nanofiber 8

— photoresponsive polymer 292ff.

— structural 410

condensation 12, 41

conduction electron energy relaxation 39

coordination number 264

copper nanomaterials

—aggregation 11, 13, 31, 41

— anisotropic 3, 71ff.

— applications  71ff.

— carbon-encapsulated 11

— chemical reactivity 4

— colloids 14, 42, 44

—core 3f, 18,21

— core-shell 24, 44

— crystal structure 16, 20, 49

— crystalline 13

- cubic 16, 20, 24, 80

— Cu-labeled polymer 81

— Cu"SPE 79, 82ff.

— dendrimer-stabilized 31f.

— formation 37, 40

—growth 11,21, 32, 38,43

— monodispersed 13, 75

— morphology, see morphology of copper
nanomaterials

— polycrystalline 49

— polymer-capped 28

— polymer-stabilized 11, 28

— production  73f.

— shape, see morphology of copper
nanomaterials

—shell 4

—size 18,21,73

— spherical 3,9, 12, 14, 23, 71ff.

— stabilization 13, 18, 37, 45

— unsupported 7

copper nanomaterials in medical diagnosis
714f.

— anisotropic  71ff.

— applications  80ff.

— spherical 71ff.

copper nanopowders 12, 14
core

— nanosized inorganic 31
—size 44

— surface 197
core-shell particles 24, 44, 126
core-to-shell ratio 502
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critical application value (CAV) 545

critical energy barrier 359

critical key factor 73

critical micelle concentration (CMC) 368

critical nuclei 361

critical nucleus 44

critical size 359ff.

critical-sized clusters 361

crystal

— defects 120, 126, 133, 135f., 365f.

—faces 110, 112, 118, 127, 133ff.

—facets 120, 241, 244, 315, 377f., 412

— growth 20f., 236, 238ff.

—seeds 120, 239f,, 244

—single- 49, 108, 117, 120f,, 133, 244, 246,
258

— twin plane 134f., 244ff.

—twinned 117, 120, 134, 244, 247, 261f.,
366

— twinning defects 365f.

crystallinity 49, 244, 247, 314

CV (cyclic voltammetry) 341

cytotoxicity

—of gold NP 2671f.

— of silver NP 157, 162

d

decomposition

— controlled 12

— Pd complexes 306

— precursor 12f.

— sonochemical 550

— thermal 12

dendrimer

— metal-dendrimer complex 31

— stabilizers 31f., 310f.

— surface 310f.

dendrimer-encapsulated catalyst (DEC)
347

dendrimer-encapsulation 28f., 31f., 242,
310f., 347

dendritic structure 31

deposition

— electrochemical 80

— electroless  326f.

— Langmuir-Blodgett (LB) technique
385f.

— layer-by-layer 547

— oblique angle deposition (OAD) method
189

— parameters 49

— underpotential deposition (UPD) 248,
255
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dielectric

— constant 179, 408

—core 283

diffusion 266, 361

— constant 364

—heat 526

— layer thickness 364

diffusion-controlled growth 363

diffusion-limited growth 364

discrete dipol approximation (DDA)
237, 408f.

dispersion

—-CuNP 13,75

—gold NP 244, 249

— palladium NP 308, 311ff.

— platinium NP 379

—silver NP 108, 122, 131

dissolution

— cluster 360

— spontaneous 38

DLS (dynamic light scattering) 341

DLVO (Derjaugin, Landau, Verwey and
Overbeek) 13

DNA (deoxyribonucleic acid) 46, 86, 174ff.

— analytics 526

— complexes 281f.

— delivery systems 86

— detection  196ff.

— hybridization 179, 181f., 197, 348

— ITO(tin oxide)-coated 314

DPV (differential pulse voltammetry) 24,
341f.

Drude free-electron model 496f.

drug

— anti-viral 163f.

— delivery 85f., 185, 295, 550

— release system  292ff.

— therapy 85f.

101,

e

EC-STM (electrochemical-scanning
tunneling microscopy) 78

ED (electron diffraction) 465

EDX (energy-dispersive X-ray) analysis 337

electric double layer 101f.

electrochemical (EC) detection 82, 84f.

electrochemical milling method (ECM) 42,
46

electrochemical plating method 188

electrode

— carbon paste (CPE) 349

- functionalization 80

— glassy carbon (GCE) 348

— modification 80

— nanocopper-containing 72

— screen-printed (SPE) 73, 82f., 89
electrodeposition 73, 80, 83f.

— controlled 48

— technique 42f.

electrolysis  42f., 48

— in ionic liquids (IL) 48

— sacrificial anode 43f., 46
electrolyte

— concentration 102

- liquid 79

electromagnetic (EM)

—effect 184

— field 408, 495, 498f.

— spectrum 410

electron

— collective oscillation 100, 408, 495f.
— density 408

— energy distribution 3
electrostatic

- clinging 551

— colloidal stabilization 13

— propensity 551

— repulsion 102f.

ESR (electron spin resonance) 226
etching

—acidic 116

— in-situ acidic etching 116

— oxidative 118, 316

— process 246

— progressive 317

—rate 242, 260

— selective 264

— template 49

EXAFS (extended X-ray absorption fine

structure) 444ff.
excess free energy 360f.
excitation

— collective 236

— fluences 521

— plasmon 123, 237f.

— quadrupole 237

- single-beam 123

— wavelength 122, 124f.

extinction

— coefficient 100, 237, 284

—spectra 100, 102, 237, 284, 435, 498
— UV-visible 409

f

fast ion bombardment (FIB) 248
films

—metal 40

—organic 183



— porous 386

finite difference time domain (FDTD) 237
fluids

— compressed 14, 33f.

— supercritical (SCFs) 14, 33f, 35
FM (fluorescence microscopy) 294
fragmentation 40f., 106, 518, 525f.
— photo-  40f.

free energy barrier 238

FT (Fourier transforms) 445

— EXAFS spectrum  469f.
FT-Raman spectroscopy 116

g

galvanic exchange reaction, see
transmetallation

Gibbs free energy 359

glucose determination, see metabolic
disorders

gold nanomaterials 22, 235ff.

— aggregation 242, 245

— anisotropic  235ff.

— applications in life science 2671f.

— capped gold seeds 244f.

— chemical inertness 235

— colloidal 407

— crystal formation 236, 238

— crystallinity 244

— diameter 244, 267

— fabrication 243

— growth 236, 238ff.

—isotropic 241, 267

— monodispersity 242, 244

— morphology, see morphology of gold NP

— optical properties 236

— polydispersity 249

— shape, see morphology of gold NP

— silver ion addition 246ff.

—sizes 235, 240

— spherical 237, 422, 426f., 516f.

— stability 238

—surface 237

gold nanomaterials in medical therapy
2771t.

— biocompatible nanorods 286f.

— cellular imaging 278, 280

— computed tomography (CT) 267, 278f.

— contrast agent 235, 267f., 278f.

— control gene expression 296f.

— DNA carrier for gene therapy 281f., 526

— drug release system 292ff.

— in vitro bioimaging 287

— in vivo bioimaging 287, 291

—in vivo tumor therapy 283, 514ff.
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— photothermal therapy 268, 277, 2791,
284, 286f., 291ff.

— pulsed laser plasmonic phototherapy
(PLPP) 518ff.

— radiofrequency (RF) thermal damage 2791

green chemistry 407

green reductant 48

green solvent 48

growth 43, 49, 112, 413f.

— anisotropic 104, 132, 134, 266, 314

— bimodal 123

— control 242

- diffusion-controlled 363

— direction 78, 108, 133, 246

— inhibition 161, 226, 314{t.

— isotropic 266

— kinetically controlled 413

— photoinduced 125

— polyhedral NP 119

—rapid 263

—rates 38, 241, 307

— reaction 308

— secondary 369

— seed-mediated 239, 252f,,

— solution 239

— unimodal 124

growth mechanism of gold nanocrystals
261ff.

— competitive growth stage 263

— reaction temperature 262

— reverse transformation 261

— seed-mediated growth 239, 252f., 426ff.

— shaped-directing constituents 265

— stability 264

h

heating properties of NP, see laser heating

high-throughput molecular diagnostics 175

high-throughput screening (HTS) 176

HIV (human immunodeficiency virus)
165, 532

HOPG (highly oriented pyrolitic graphite)
108

hot injection, see morphology of palladium
nanocrystals

hot spots 189

hydration layer 265

hydrophilic 242, 346, 545

— functional groups 346

hydrophobic

— aliphatic thiols 242

— fibers 545

— shell 27

— super- 553

163,

563



564

Index

i

ICP-MS inductively coupled plasma mass
spectroscopy 163

incubation 263f.

— continuous 263

— times 324ff.

inhibition

— cell growth 161, 226

— of inflammation 229, 269

inorganic ions 368f., 373

inorganic molecules 368f.

in-situ acidic etching 116

in-situ analyses 73

interaction

— analyte 179f.

— attractive 101, 106

— biological 235

— cluster-matrix 506

— cooperative noncovalent 28

- energy model 35

— fluorophore-metal 182

— gold-gold 470

— hybridization 197

— particle-cell 161

— particle-surfactant 161

—repulsive 101

— size-dependent 407

—van der Waals 101

intercellular adhesion molecule 1 (ICAM-1)
81

interface

— air-water 385

— heterogeneous 265

intermetallics  390f.

in vitro

— anticancer activity 86

— cytotoxicity of gold NP 286

— cytotoxicity of silver NP 157

— nanorods 517

— nanoshells 514ff.

— nanospheres 516f.

— selection technique 320

— toxicity of silver NP 227ff.

— wounding model 161

in vivo

— animal studies 517f.

— anticancer activity 86

— biological research 154

— gentoxicity 229f.

—imaging 283

— toxicity of silver NP 229ff.

IR (infrared) spectroscopy 333f.

irradiation

— continuous-wave laser 292f., 294

— convergent electron beam (CEB) 78

— y-irradiation 383
— near-IR pulsed-laser 291

J
Joule heating 464
k
keratinocytes  160f.

kinetics on shape control 367ff.
Kirkendall effect 328

I

lab-on-a-chip 173

LaMer model 363ff.

Langmuir-Blodgett (LB) technique 385f.

—film 391

laser

— ablation (LA) 38, 40f.

— continuous-wave (CW) 495, 505f., 510

— CW laser plasmonic phototherapy, see
plasmonic laser phototherapy

— fluences 521, 523, 525ff.

— heating properties  504ff.

— irradiation 283f. , 505

— localized thermal damage 518, 521ff.

— particle heating/cooling models 506ff.

— pulsed 495, 505f., 510, 518, 521

— pulsed laser plasmonic phototherapy, see
plasmonic laser phototherapy

laser-based cancer therapy 493ff.

laser-induced phase change 509ff.

ligand

—exchange 242

— passivating 268

— phosphine 311ff.

— stabilizing 308, 315, 344

— structure 24

light-emitting diode (LED) illumination
124f£., 290

liquids

— cryogenic 12

—ionic (Ils) 14, 37f, 48

lithography 186ft.

—bead 243

— dip-pen nanolithography (DPN) 323

— electron beam (EBL) 186f.

— focused ion beam 186

— scanning probe microscope 186

lotus-effect 553

m

magnetostatic energy 328
Maxwell equations 100, 237, 408
mediator 161, 179

—oxygen 81



—redox 81

medical imaging magnetic resonance
imaging (MRI) 72, 80f, 87

medical imaging positron emission
tomograpgy (PET) 72, 81, 87

MEF (metal-enhanced fluorescence)
181f., 186

metabolic disorders

metal

—atoms 12, 31

—-film 179

— heterostructures 265

— particles 12

— solid metal phase (SMP) 79

—setup 181

metal-dendrimer complex 31

micells 18, 30

- AOT 35,108

—reverse 18, 22,73

—shape 20

microemulsions 18, 20, 35, 107f.

— quaternary systems 41

— water-in-oil (w/o) 18f.

Mie theory 237, 410, 542

137,

81ff.

minimum bactericidal concentration (MBC)

154

minimum inhibitory concentration (MIC)
154, 226

MIR (magnetic resonance imaging), see
medical imaging

MOCVD (metal organic chemical vapor
deposition) 12, 385

molecules

— analyte 179f.

— biological 310

— dendritic 31

morphology

— one-dimensional structures
380ff.

— pseudo-zero-dimension Pt NP 376

—shape 20f., 73, 99f., 235f., 238, 240, 242,
244, 254, 412

— shape control  359ff.

— stability 25, 30f.

133, 358,

— three-dimensional structures 358, 368,
386ff.

— two-dimensional structures 358, 368,
383f, 411

— zero-dimensional structures 358

morphology of biological synthesized
nanomaterials  471ff.

morphology of copper nanomaterials 14,
20, 25, 28,73

— cylindrical 19f.

— nanocables 8
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— nanoclusters 8

— nanodisks 20, 22

— nanofiber 8

—nanorods 14, 16, 20, 25, 30, 38, 46, 48f.

— nanotubes 25, 32f., 37

— nanowires 12, 14, 17, 32f., 37, 48f.

— shape 20f., 73

— spherical 3,9, 12, 14, 23, 71ff.

morphology of gold nanomaterials
244, 247f., 250ff.

— as-grown nanocrystals  259f., 264

— bipyramids 431, 433

— decahedrons 256f., 261ff.

— hexagonal 263

—icosahedrons 257f., 261f., 265

— irregular multipods 259

— isotropic 263

— multiple twinned decahedral 258

— multishaped 432ff.

—nanocubes 240f., 245f., 248, 250, 265,
422f.

— nanoplates 251, 254, 262f., 266f.

— nanoprisms 297

—nanorods 239, 243, 253f., 4271t

— nanosheets 424f.

— nanoshells 283f., 514ff.

— nanowire 251, 253, 265

— octahedron 258, 260f., 263, 423f.

—shape 235f., 238, 240, 242, 244, 254

— spherical 237, 422, 426f., 516f.

— tadpoles 432

— tetrahedrons 257, 263

— tetrapods 297

— thorny gold nanostructures 431f.

— triangular nanoplate 257f., 263, 265

— twin plane 257, 263

— twinned nanoplates 262f.

— twinned nanorods 256, 261f.

morphology of palladium nanomaterials
307, 314ff.

— aspect ratio  322ff.

— crystal facets 315

— decahedral 321f.

— growth habit 365ff.

— hexagonal nanoplates 318, 320

— hollow spheres 309, 327

— hot injection 365

—icosahedral 321f.

—nanobars 315

— nanoboxes 316, 318

— nanocages 315f.

—nanocubes 315f., 318, 320

— nanorectangles 315

— nanoribbons  324ff.

— nanotubes 322f., 326

236,
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— octahedra 320f.

— spheres 309, 328

— triangular nanoplates 318f., 322
— trigonal 322

morphology of platinum nanomaterials

357, 3591t.
— aspect ratio 386, 389
— cubo-octahedron 378f.
— decahedron 366
— defects for shape control 365f.
— dendritic sheets 383ff.
— faceted particles 3771t
— flower-like  386f.
— hollow structures 388f.
— icosahedrons 367
— multipods 358, 367, 383f., 386ff.
— nanocubes 369, 377f.
— nanoflowers 386f.
—nanorods 380ff.
— nanoplates 384
—nanotubes 380f., 383
— nanowire 380ff.
— shape control  359ff.
— spherical 379f., 388
— octahedron 378
— oriented attachment 369f.
— porous nanonetwork 385
— rapid reduction 365
— shape control  359ff.
— spherical 379f.
— tetrahedron 366, 378f.
— tetrahexahedron 379
— triangular plates  383f.
— twin plane 382
— twinning  365ff.
— uniformity control 363
morphology of silver nanomaterials
4171t
— aspect ratio  110f.
— bipyramids 119f., 419f.
— cubes 117ff.
—nanobars 120f.
— nanobeams 120
—nanocubes 417f.
— nanohexapods 420f.
— nanoplates 122, 125, 129ff.
— nanoprisms  122ff.
— nanorice 120
—nanorods 110ff.
— nanowires 110f., 114ff.
— shape 99ff.
— spherical 99ff.

Muller-Hinton agar (MHA) plates 225

multiphoton luminescence 528

n

National Nanotechnology Initiative (NNI)
71

National Institute of Environment Research
(NIER) 230

NMR (nuclear magnetic resonance)
spectroscopy  334ff.

nucleation 43, 103, 112f,, 413f.

- bursting 363

— center 238

— heterogeneous 362f., 367

— homogeneous 38, 242, 362

— parameters 361f.

— polyhedral NP 119

—rate 38, 361

- secondary 362f.

— stage 359

— theory 359ff.

—type 362f.

nuclei 359, 261

nucleus 360

— critical 44

— formation 238f., 249

4

oblique angle deposition (OAD) method
189

optical properties of NP

— aggregation 500f.

— geometric changes 502

— material composition 501f.

- near-field tunability 502ff.

oscillation

— coherent 100

— collective 100, 408, 495

- standing 408

Ostwald ripening process 122, 124, 129,
240, 264, 311, 364f., 423

oxygen

— dissolved 4, 13

— reactive oxygen species (ROS) 160f.

palladium nanomaterials
—aggregation 310, 344
— anisotropic  314ff.

— applications  344ft.

— aspect ratio  322ff.

— characterization 329ff.
— colloidal 307, 344f.

— cluster 325

— diameter 307, 325

— environmental remediation 348
—growth 307, 311, 314



— hollow spheres 309, 327

— immobilized 344f.

— isotropic 306

— monodisperse 308, 311ff.

— morphology, see morphology of palladium
nanocrystals

— shape-controlled 305f., 311

—shell 309f.

— size-controlled 305f., 310f.

— spheres 309, 328

— stabilizers 307ff.

palladium nanomaterials in life sciences
343ff.

— catalysis  343ff.

— environmental remediation 348

—sensors 348f.

partial least squares discriminate analysis
(PLS-DA) 194ff.

particle

— core/shell 24, 44, 126

— dispersibility 35, 101

— heating/cooling models, see laser-based
cancer therapy

— multimetal 17

— multiply twinned (MTP)
257, 2591t

—repulsion 101f.

— separation distance 35f.

— size control 305f., 310f., 411

— size distribution 8, 104, 122f., 261, 307f.,
310ff.

— temperature  506ff.

— unstable 360

passivation 246

— components 243

—layer 242, 266

PET (positron emission tomograpgy), see
medical imaging

phase-changes 509ff.

- liquid-vapor 510

phase diagram 20, 26

- TO20/H,0/CuSO, system 26

photochemical conversion 39, 122f, 129

photothermal effect 268, 277, 279

photo-oxidation inhibitors 185

plasmon excitation bands 236f.

plasmonic laser nanoablation (PLN)
527f.

plasmonic laser phototherapy (PLP)

— bubble formation 523ff.

— continuous wave (CW) 514ff.

— localized thermal damage 518, 521ff.

— non-linear absorption-induced 526f.

— parameters 530f.

117, 246f., 251,
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— pulsed laser plasmonic phototherapy
518ft.

platinum alloys 390

platinum nanomaterials

— aspect ratio 386, 389

— catalytic property 357

— cluster 359

— crystal defects 383, 387, 391

— 3-D network 389

— growth  363ff.

— hollow structures 388f.

— hyperbranched 386f., 389

— morphology, see morphology of platinium
nanocrystals

— monodispersed 379

— shape control  359ff.

— spherical  379f.

polymer

— gelatin 39

— PEGs (polyethylene glycols) 30, 242

— PMMA (polymethylmethaacrylat) 157

— PVA (poly(vinyl alcohol)) 30, 41, 105

— PVP (poly(vinylpyrrolidone)) 30f., 34, 39,
41, 103f., 242

— surface layer 158

— thermoresponsive 296

— UHMWPE (ultra-high-molecular-weight
polyethylene) 158

polymer/surfactant mixtures 30

precursors 8f., 15f., 25, 48, 238f., 379, 391

principle component analysis (PCA) 198f.
q

QDL (quantized double-layer) 341
quantum

—dots 174, 267

— size effect 305

r

radiative decay 182

radical 373

—organic (OR) 77

- reduction 104

- surface 161

Y-radiolysis  104f., 307

rapid reduction, see morphology of
palladium nanomaterials

Rayleigh light-scattering 237

reaction

— aqueous organic interface reaction
technique (AOIRT) 27

— carbon-carbon (C-C) coupling 305, 343,
346

— exchange 310
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— Heck recation 305, 343, 347
— hydrogenation 305, 346f.

— kinetics 318

— medium 241f.

- product 37

— solid-state displacement 8

— Stille reaction 305, 343, 347
— Suzuki reaction 305, 343, 346f.
— temperature 27, 246, 316, 361
reaction-limited growth 364
reactor

— laminar flow 12

— monodisperse nanoreactor 31
— steady-flow 30

redox

— potentials 327

— reaction 30, 33f., 37f.

— reactivity 38

RNA-detection 196ff.

s

scale-up 411

screen-printing (SP) technology 73, 82f., 89

SAED (selected-area electron diffraction)
16, 21, 24f., 47, 134, 250, 339, 382, 420f.

seed

— capped gold seeds 244f.

— concentration 130ff.

— cubo-octahedral silver NP 118

— penta-twinned 263f., 265

— single-crystal 120

— stability 264

— twin crystal seed 382

seed-catalyzed reduction 131

seed-mediated growth 131, 239, 252f,,
426ft.

self-assembled

— block copolymers 243, 410

— hyperbranched Pt multipods

— monolayers (SAMs) 80

— thiol adlayers 80

— spontaneous 382

— structure  18f.

SEM (scanning electron microscopy) 16,
24, 47, 491., 79, 115, 118, 329, 331f.

— field emission (FE) 17, 47, 249, 423f.

semiconductor

— cupric copper oxide 80

— dielectric 235

sensors

— biosensor 174, 178, 198, 235, 348f., 550

— environmental 185

— glucose biosensor 81

— LSPR 178ff.

389, 391

— Pd NP 348f.

- single-use 73

shape variation, see morphology

shell

— biocompatible 27

— hydrophobic 27

—oxide 13

— polymeric protecting 11

— thickness 44, 309f.

signal-to-noise ratio (SNR)

silica spheres  309f.

silver halide model 135, 257, 263

silver nanomaterials

—aggregates 108, 124, 127, 131, 186

— anisotropic  99ff.

— antimicrobial activity 225ff.

— applications 137, 149ff.

—arrays 186ff.

— aspect ratio  110f.

— cluster 104, 122

— colloids 106, 110, 188, 547

— core-shell 126

— diameter 103

— environmental impact 225f., 232

— fabrication 185

— growth 104, 111f., 116, 132f.

— health impact 225ff.

— hydrocolloidal 229

— individual NP 185

— monodisperse 108, 122, 131

— morphology, see morphology of silver
nanomaterials

— optical properties 99ff.

— preparation 101ff.

— shape, see morphology of silver
nanomaterials

—size 99f., 106, 108f.

— single-crystal 108, 117

— spherical 99ff.

— stability 101f.

— toxcicity 1591t

— translocation 162

silver nanomaterials diagnostic techniques
176ft.

— applications  190ff.

silver nanomaterials in medical diagnosis

— high-throughput molecular diagnostics
175

— MALDI (matrix-assisted laser desorption/
ionization) 153

— SERS, see surface-enhanced raman
scattering

— third-harmonic-generation (THG)
microscopy 154

189



silver nanomaterials in medical therapy
1491f.

— anti-inflammatory 151f., 163

— antimicrobial effects 150f.

— anti-viral drugs 163f.

— artificial joints 158

— bone cement 157f.

— desinfectants 159

— gastrointestinal tract 162

— impregnated catheters, see catheters

— orthopedic applications  1571f.

— proteomic approach 150f.

— pulmonary entry 161f.

— surgical mesh 158f.

— wound dressings 154f., 160

SNOM (scanning near-field optical
microscopy) 442

solid compound phase (SCP) 79

sonochemistry 38, 46, 77f., 373

— pulse sonoelectrochemical synthesis 46f.

— ultrasonication 249

spin-lattice relaxation (T;) 80

spin-spin relaxation (T,) 80f.

SPM (scanning probe microscopy) 332f.
spray pyrolysis 39

stabilization

— cathodic 43

— Cu nanoparticles (NP) 13, 27, 37

— electrostatic colloidal 13

— electrosteric 13, 28, 44

— steric 13, 127

STM/STS (scanning tunneling microscopy
and spectroscopy) 342f., 465, 467

substrate

— Ag-nanorod array 189

— glassy-carbon (GC) 83

— nanoparticle 179f.

— preparation techniques 187

— SERS 187, 189f., 193

—silicon 32

—surface 179, 187

supercritical water

superhydride 308

superlattice

— bimodal 110

—CuNP 25

supersaturation 361, 363ff.

surface

—area 73, 80

- binding model 133

— catalytic 82

— dendrimer 310f.

—density 264

— free energy 361

34f., 37

Index

— morphology 73

— polarization 410

—resonance 77, 100

- roughening 187

— structure 247

surface-active functional groups 242, 252,
265

surface-active layer 265

surface-directing agents 264

surface energy 361, 412, 425

— high-index facets 412

— low-index facets 110, 264, 412

— minimization 314

surface-enhanced fluorescence 99

surface-enhanced infrared absorbance
spectroscopy (SEIRA) 183, 185f.

surface-enhanced Raman spectroscopy
(SERS) 99, 103, 137, 152f,, 175f., 183ff.

— bacteria detection 201ff.

— calibration curve 201

— detection configurations

— labeling techniques 197

— MicroRNAs as biomarkers 193f.

— nucleic acids detection 196ff.

— sensitivity 200f., 207

— small biomolecule detection 192f.

— spectra  193ff.

— surface enhancement factor (SEF)
189

— substrate fabrication techniques

— virus detection 198ff.

surface-enhanced resonant Raman
spectroscopy (SERRS) 175, 542

surface-enhanced vibrational spectroscopy
(SEVS) 181, 184

surface plasmon resonance (SPR)
174, 176ff.

— absorption 39, 100, 180, 409, 495ff.

— based biosensors 174, 178

— excitation 124, 126

— far-field 442f.

— in-plane dipole 122, 131f.

— localized (LSPR) 137, 177ft.

— localized surface plasmon resonance
wavelength (LSPRW) 177, 179ff.

— near-field scattering dynamics 498ff.

—origin 408f., 495ff.

— oscillation 100, 408, 495f.

— out-of-plane quadruple 123

—peak 22

— profile 178

— scattering 407, 409, 495ff.

—setup 178

— surface plasmon bands 284

191f.

1871t.

100f,,

569
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Index

surfactants 11, 17f., 20, 38, 76, 107, 112f.,
133, 255

— alkyl chains 44

— anionic 20

— AOT (bis(2-ethylhexyl) sulfosuccinate))
107f.

— cationic 20, 76, 255

— CTAB (cetyltrimethylammonium bromide)
107, 111ftf.

— CTAC (cetyltrimethylammonium chloride)
257

— CTAT (etyltrimethylammonium tosylate)
112f.

— DPPC (di-palmitoyl-phosphatidyl-choline)
161

— SDS (sodium dodecylsulfate) 107

synthesis of copper nanomaterials

—aerosol OT (AOT)-capped 14, 18

— alkyl-phosphate-capped 22

— alkyl-sulfate-capped 22

— alkyl-thiol-capped 22, 24

— arc-discharge 10

— arc evaportaion/condensation 11

— biotemplate systems 32f.

— capped by molecules with biological
relevance 26ff.

— capped by nonionic stabilizers 25

— capped by nonionic surfactants 25

— capped by quaternary ammonium
surfactants 25, 27

— chemical reduction in aqueous media
75f.

— chemical reduction in organic media 76f.

— dendrimer-encapsulation 28f., 31f.

— electrical wire explosion (EW) 8

— electrochemical 42ff.

— electrochemical milling 42, 46

— electrochemical reduction 78f.

— electron beam-assisted processes

— electrospinning (ES) 8

— flame spray pyrolysis 10

— hydrothermal routes 33f.

— inert gas condensation (IGC) 12

— ionic liquids (Ils) 37f., 48

— laser ablation (LA) 38, 40f.

— machine-chemical reduction 78

— metal-organic chemical vapor
condensation 12f.

— metal-organic chemical vapor deposition
(MOCVD) 12, 385

— metal vapor condensation 12

— microemulsion-based 17

— photochemical processes 38ff., 77

— photo-fragmentation processes 40f.

38, 42

— plasma polymerization technique 11

— polyol process 28, 30

— radiation-assisted processes 38, 41f.

— redox routes in compressed and heated
fluids 33ff.

— soft-template process

— soft-wet-chemical 17f.

— solid-liquid phase arc discharge (SLPAD)
11

— solution-based 4

— solvothermal routes 34

— sonochemical 38, 46f., 77f.

— spray pyrolysis (SP) 9

— supercritical fluids  34f.

— ultrasonic-chemical processes 38

— ultrasonic-electrochemical  46f.

— wet chemical routes  14ff.

synthesis of NP through biological means

— bacterial 440, 480ff.

— extracts from biological tissues 473,
476ft.

— fungal 440, 478ft.

— inactivated biological tissues 473

— living plants 440, 482ff.

— oat biomass 463, 466ff.

— wheat biomass 463, 466, 469f.

synthesis of gold nanomaterials

— amine reduction 251f.

— biosynthetic 437ff.

— Brust-Schiffrin 436

— citrate reduction 248f., 415f.

— DMF reduction 248ff.

— electrochemical 255

— fast reduction by sodium borohydride
244f.

— photochemical 255

— polyol 243, 245ff.

— seed-mediated 252f., 426ff.

— shape-controlled 250

— silver ions  247f.

— thermal reductions 248ff.

synthesis of palladium nanomaterials

— aqueous phase 370ff.

— colloidal 370, 373

— dendrimer stabilizers

— DNA stabilizers 314

— electrochemical 373

— electroless deposition technique 326f.

— isotropic NP 306f.

— microwaves 373

— non-hydrolytic  373f.

— phosphine and biophosphine stabilizers
311ff

— polymer stabilizers

17, 28, 30

310f.

3071.



— y-radiolysis 307, 373

- reduction 306

— solvents 375f.

— sonication 373

— thioether stabilizers 311

— thiol stabilizers 308ft.

— wet-chemical 306ff.

synthesis of platinum nanomaterials

— galvanic method 381, 388

— Langmuir-Blodgett (LB) technique 385f.

— polyol 380ff.

— template 382f.

— template-free  380ff.

synthesis of silver nanomaterials

— anisotropic NP 109ff.

—aqueous method 103f,, 111f, 117

— biosynthetic 437ff.

— chemical reduction 103f.

— y-radiolysis  104f.

— microemulsion methods 107f.

— organic polyol-based methods
1171t

— organic solvents  106ff.

— photochemical metods  122ff.

— physical methods 104ff.

— polyol 416ff.

— reduction by the solvent 107

— self-seeding coreduction 128

— stability of sterically stabilized NP 106f.

— thermal methods 127

— thiol-stabilized NP 109f.

— wet chemical 185

synthetic strategies

— bottom-up 410f.

— chemical synthetic approach 414

— top-down 7, 410f.

113f,

t

TEM (transmission electron microscopy) 9,
16ft.

— high-resolution (HRTEM)
136, 245, 259, 310, 3291f.

template

— anodizing aluminium oxide (AAO)

— carbon nanotubes (CNT) 75

— etching time 49

— growth 188

—hard 243

— mesoporous silica 37

— morphology 20

— organic-inorganic 105

—soft 368

— spherulites 26

— structure 18, 31

26, 47, 120,

381

Index

template-assisted electrochemical growth
48f., 322f.

— copper NP 48f.

—Pd NP 322f

TGA (thermogravimetric analysis)
339f.

thermal

—annealing 25

— denaturation 522f.

—energy 114

— explosion  525f.

top-down approaches, see synthetic strategies

total turnover (TTO) number 37

toxicity of NP

— cytotoxicity of gold NP 2671t.

— cytotoxicity silver NP 157, 162

—invivo 229f., 232

— inhalation 230ff.

—oral 230

—risk 408

— tissue  230f.

transformation

— organic-phase 346

— shape 526

transition metals 4, 17, 31, 43, 305

transmetallation 267

truncation 129, 131

turnover frequency (TOF) 305

two-photon luminescence (TPL) 289

116,

u

uv

— irradiation 39, 105, 255f., 283

UV-switchible reducing agent 105

UV-visible absorbance spectrometry 334f.,
408

UV-visible NIR spectra 125, 128, 283

UV-visible spectrum 22, 100, 102, 111, 129,
256, 441, 465f.

X

XANES (X-ray absorption near-edge
structure) 4444f.

— simulation 446ff.

XAS (X-ray absorption) 407, 465, 470
XPS (X-ray photoelectron spectroscopy)
45f., 116, 248, 336f.
XRD (X-ray diffraction)

338, 423f., 441, 465ft.
— pattern 47, 49, 118, 134, 465f.
XRR (X-ray reflectivity) 338f.

11, 16, 133, 135f,,

z
zero-dimensional structures, see morphology
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