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– in’situ operation, 217
magnetic force microscopy (MFM), 217
magnetic nanomaterials, 402
magnetic nanoparticles, 546, 556, 557
magnetic particle imaging (MPI), 549, 550
magnetic properties, 59, 154
magnetic random access memory

(MRAM), 557
magnetic resonance imaging (MRI), 67, 547
magnetism, 540
magnetite (Fe3O4), 544
magnetite (Fe3O4) nanoparticles, 54
magnetization, 544, 545, 546
– curves, 546
– vs temperature measurement, 544
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magnetron sputtering system, 79
– schematic diagram, 79
manganese zinc ferrites, 66
manufactured nanomaterials, 466
– expert meeting on categorization of, 333
MA process, schematic cross-sectional

representation, 88
Marinobacter pelagius, 94
Martin’s diameter, 137
masking material, 94
mass equivalent diameter (MED), 526
mass-selected ions, 81
material bulk flow (MBF), 349
material characterization, 363
material interaction, 132
materials according to dimensionality of

nanostructures, classification of, 50
matrix-assisted laser desorption ionization

time-of-flight mass spectrometry
(MALDI-ToF MS), 184

matrix reference materials, 319
mean multipoint BET (MP-BET), results for all

reporting laboratories, 313
mean of laboratory mean values, obtained with

specific particle size analysis methods, 315
measurement protocol, error sources in

microscopy, assessment of, 208
mechanical alloying (MA), 87, 88, 436
mechanical milling, 87
mechanical properties, 59
mechanical separation techniques, 168
mechanical strength, 363
mechanochemical activation synthesis

(MCAS), 90
mechanochemical processing (MCP), 87
mechanochemical synthesis (MCS), 89
membrane application, in international

markets, 445
mercaptosuccinic acid (MSA), 181
mesopores, 513
metal alloys, 337, 487
metal clusters, 303
metal injection molding (MIM), 436
metallic nanomaterials, 65
– applications, 61
– usage various forms, 62
metallic nanoparticles
– eco-friendly synthesis, 94
metalloid nanoparticles, 337
metalloid oxides, 337
metal matrix nanocomposite (MMNC), 62,

478
metal nanoparticles, 53, 69

metal organic framework (MOF), 514
metal organic vapor phase epitaxy

(MOVPE), 83
metal oxide nanomaterials, 123
metal oxide nanoparticles, 54, 85
metal oxides, 337, 487
metal-polymer nanocomposites, 69
metal salts, 337
method-dependent determination of average

particle size, 161
method validation, referencematerials for, 312
1-methyl-2-pyrrolidinone, 445
metrological AFM, 200
metrological evaluation, 208
MgH2 nanoparticle, 515
microbeam analysis, published ISO standards

of TC202, 223
microcomposites, 69
microcrystalline powders, 88
microelectromechanical system (MEMS), 93,

229, 240
microemulsions, 85
– method, 85
microfludic devices, 125
micrographs covering, 254
micromachining flow chart, 93
micromotors, 240
micro/nanotechnology, international

standardization, 243
– area of tribology, 243
– ISO/TR 11811 Technical Report, 245
– Technical Report ISO/TR 11811, 244
micron scale, 143
micropinocytosis, 121
micropores, 513
microscale properties, 365
microscope-based methods, 161
microscopic observations, 252
microscopy-based techniques, 201, 202, 209
microtribology, 229, 231
– testing, 229
microwave-assisted chemical digestion, 182
miniaturization, 363
miniaturized multiplexing spectrometer,

enabled by quantum dots, 458
minimum ignition energy (MIE), 398
mobility analyzers, 159
mobility-based surface area, 155
mode of action (MOA), 332
modern communication, 474
molecular adhesion, 230
molecular beam epitaxy (MBE), 83
molecular dynamic (MD), 231
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molecular susceptibilities
– with temperature dependence for typical

diamagnets and paramagnets, 541
monocytes, 124
monodispersity, 123
mononuclear phagocyte system, 119
morphology, 163
– determination, by microscopy, 164
mucocilliary action, 168
multiangle light scattering (MALS), 176
multiaxial compression (MAC), 92
– forging, 90
multilayer coating, 66
multiwall carbonnanotube (MWCNT), 176, 338

n
N&N Action Plan for Europe 2005–2009, 292
nanobiointeractions, 186
nanobots, 143
nanocatalysts, 511
nanoceramics, 66
– products, 66
nanocharacterization, 211, 213
NanoChOp-06
– change of equivalent diameters (as measured

with CLS, DLS and SAXS) and zeta potential
of, 318

– material, 318
NanoChOp project, 145, 318
NanoChOp test materials, 317
nanocoating, 30
nanocomposite
– textiles, 560
nanocomposite magnets, 68
nanocomposite materials, 57, 62
nanocomposites, 57, 68, 86, 521
– application of, 61
– types, 63, 478
nanocrystalline cellulose, 338
nanocrystalline materials, 88, 505
nanocrystalline solids, 63
nanocrystalline ZrC thin films, 80
nanodimensions, 131, 363
nanodispersions, 63
nanoeffects, 381
nano-EHS, 22
– centers, 44
– testing is not unique to ISOTC-229sworking

groups, 22
nano-enabled conventional textiles, 561
– layer-by-layer, 562
– padding process, 561
– sol-gel, 562

nano-enabled PLC, 344
nano-enabled products, 474
nanoenabled products, definition of categories

for, 420
nano-enabled product’s life, 347
nanoenabled products, manufacturing

methods and benefits, 422
– dispersions and emulsions, 423
– fibers and yarns, 423
– nanocomposite systems, 422
– nanoporous systems, 424
–– activated carbon-based systems, 425
–– inorganic systems, 425
–– particle-based systems, 425
–– polymer-based systems, 424
–– thin films, 426
nano-engineered textiles, 563
– CNT solution spinning and solid-state

spinning, 564
– electrospinning, 563
nanoengineering materials, 514
nanofibers, 151, 487, 505
nanofibrous textiles, 560
nanofillers, used in commercial tires, 429
nanofinished textiles, 560
nanoform, 17
– nanoform of materials, 489
nanofront product range, 423
nanograins, 249
nanoimprint lithography, illustration, 93
nanolithography, 214
– techniques, 92
nanomagnetism, fundamentals of, 539
nanomagnets, 546
– applications of, 547
–– assays, 552
–– cell stimulation, 553
–– hyperthermia and drug delivery, 551
–– magnetic particle imaging, 549
–– magnetic resonance imaging, 547
–– spintronics, 554
nanomanufacturing facilities, 497
nanomanufacturing standards, 281
nanomaterial, 32, 33, 99, 131, 132, 139, 142,

339, 363, 371, 381, 490, 491, 519
– adjustable properties of, 58
– adoption of a similar approach for, 331
– aggregation/agglomeration, 107
– application, 61
–– categories of, 329, 471
–– sectors of, 64
–– types, 466
–– classification by sector, 471
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–– classificationbysupplychainposition, 471
– based on morphology, classification of, 364
– based on origin, classification of, 364
– catalytic applications of, 480
– characterization, 139, 499
–– parameters of, 58
– chemical composition, 100
– classification, with regard to different

parameters, 50
– definition, 100, 367
– with life forms, modes of interaction of, 366
– morphologies, 49
– morphology/shape, 105
– and nanocomposites, selected, application

examples of, 65
– optimal method, 99
– overview of available methods for detection

of, 524
– predicted size of total market for, 467
– properties, 58
–– and applications, 468
– quantitative assessment, 107
– rationale for characterization of, 365
– regulatory aspects applied to, 367
– regulatory frameworks for, 393
– risk management of, 395
– size and size distribution, 102, 103
– -specific framework development, general

considerations for, 392
– standardization, 8
– surface properties, 108
– surface-to-volume ratio of, 108
– synthesis methods, 77
– types of, 53
Nanomaterial Data Curation Initiative, 389
nanomaterial risk management
– cosmetics and personal care products, 400
– food safety, 400
– product safety, 399
– to protect consumers and public, 399
– to protect environment, 401
–– agricultural use, 401
–– environmental remediation, 401
– to protect workers, 395
–– exposure limits, 397
–– risk communication - safety data

sheets, 398
–– workplace controls, 397
nanomaterials, applications of, 476
– catalysis and fuel additives, 479
– composites, 477
– electrical and electronics devices, 476
– food and packaging, 476

– healthcare, 478
– optics, 479
nanomaterials in textiles
– applications, 566
–– antimicrobial, 566
–– flame retardant, 566
–– impact and wear resistance, 567
–– stain resistance, 567
–– ultraviolet (UV) resistance, 568
– quality assurance/quality control, 564
nanomaterials, risk assessment of, 383
– alternative testing strategies and

methods, 391
– assay interference, 387
– categorization and grouping, 390
– dose metrics, 385
– exposure scenarios, 387
– frameworks for risk assessment, 392
– physical-chemical properties, 384
– strategies to support risk assessment

evaluation, 390
– toxicity, 386
– uncertainty, 389
– weight of evidence, 390
nanomaterials, sources of innovation, 472
– academic curiosity, 472
– consumer pull, 473
– industrial optimization, 473
nanomaterials synthesis methods
– biological synthesis, 94
– chemical vapor deposition, 82
– classification, 75
– colloidal dispersion, 83
– cyclic extrusion compression (CEC)

method, 91
– epitaxial growth, 83
– equal channel angular pressing, 90
– etching, 93
– high-energy ball milling, 89
– high-pressure torsion, 92
– hydrothermal route, 85
– ion beam techniques, 80
– lithography, 92
– mechanical alloying, 87
– mechanochemical activation synthesis, 90
– mechanochemical synthesis, 89
– microemulsions, 85
– micromachining, 93
– milling processes, 87
– physical vapor deposition, 78
– plasma synthesis, 81
– polymer route, 86
– pulsed laser deposition, 80
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– severe plastic deformation, 90
–– methods, 92
– sol–gel process, 84
nanomedicines, 373
– commercially available, 453
– encapsulation of therapeutic/imaging agents

for targeted delivery, 455
nanometric powders, 81
nanometrology, 211, 213, 522
– in agri/food/feed, 522
nano-NiO/Al2O3 catalyst, 511
nano-object, constituent particle, aggregate and

agglomerate, 29
nano-objects, 24, 488, 491
– collections of, 28
– dimension, 490
– shapes, 26
nano-objects, aggregates, or agglomerates

(NOAA), 30
nanoparticle (NP), 75, 92, 100, 132, 138, 197,

249, 337, 544, 545
– agglomeration in biological matrices,

challenges in measuring, 188
– biogenic synthesis methods, 77
– in biological matrices
–– challenges in quantitative measurement

of, 186
–– instrumentation for characterizing, 188
– dose/concentration in biological matrices,

challenges for determining, 187
– form stochastic populations, 250
– heterogeneous catalysts, 505
– measurements
–– in air, 177
–– in aquatic environments, 180
–– in biological matrices, 184
–– in cosmetics, 179
–– in foods, 182
–– in soils and sediments, 175
– measuring size of a population by

microscopy-based techniques, 201
– size, 275
–– distribution functions, 255
– sizes and shapes in biological matrices,

challenges for characterizing, 184
– of TiO2, 66
– toxicity assessment, 371
– tracking analysis, 135, 161, 183
Nanoparticle Emission Assessment

Technique, 178
nanoparticle size, measurement, 201
– direct and indirect measuring

techniques, 201

– measuring methods by microscopy-based
techniques, 203

–– calibration/metrological characterizationof
instruments, 204

–– image analysis and data processing, 206
–– measurement principle and

acquisition, 205
–– sample preparation, 203
nanoparticle tracking analysis (NTA), 135, 526
nanoparticulate materials, 488
nanopesticide, 531
nanophase ceramics, 66
nanoplates, 151
nanoporous materials, 491
nanoporous membranes, 442
nanopowders, 255
NANoREG project, 370, 500
nanorisks procedures, 499
nanorods, 49
nanosafety platforms, 497
nanoscale, 19, 100, 211
– chemical composition, control for, 508
– definition of, 21
– materials
–– composition, for device platform, 508
–– cost-effective manufacturing, 76
– measurements, 307
– oxidation, 214
– properties, 33
–– analytical measurement of, 211
–– phenomena, 33
–– reproducibility of, 515
– quantum mechanical effects, 212
– reinforcements, 68
– structures, 62
– technologies, 231
– upper boundary, suggested by various

organizations, 20
Nanoscale Materials Stewardship Program

(NMSP), 393
nanoscience, 519
nanoscopic characterization techniques, 211
nanoscopic technologies, 211
nanosheets, 487
nano-sized particles, 142, 519
nano-specific transformation processes, 349
Nanostrand Consortium, 291
nanostructured ferritic alloy (NFA), 436
nanostructured material (NsM), 50, 491, 511
nanostructured MBBT [2,2´-methylene-bis-(6

(2H-benzotriazol-2-yl)-4-(1,1,3,3-
tetramethylbutyl)phenol), 390

nanostructured powder, 30
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nanostructured stainless steel, 65
nanostructured titanium (n-Ti), 63, 69
nanostructures, schematic representation, 76
nanosynthesis process, 81
nanotechnology, 212, 213, 363, 485
– commercialization, 474
– critical roles of, 486
–– energy, 486
–– health, 486
–– information and communications

technologies, 486
–– quality of life, 487
–– safety and security, 487
– description and regulatory framework, 23
– development of standards for, 3
– -enabled products, 271
– -related standards activities, 6
– research, 190
– revolution, 143
– standardization, 2, 13
–– development, in Europe, 6
– terminology, 17
Nanotechnology Applications and Career

Knowledge (NACK), 276
Nanotechnology Characterization Laboratory

(NCL), 165
nanotextiles, 354
– classification, 560
– manufacturing processes, 560
– types of, 561
nanothermometer, 60
nano-titanium dioxide, 401
nanotoxicological studies, essential chemical

and physical characterization for, 371
nanotoxicology, 184, 364, 365, 372
– approaches to study, 367
nanotoxicology, methods in, 372
– in’vitro approach, 374
–– in’vitro cellular models, 374
–– in’vitro endpoints, 375
–– in’vitro NM exposure, 374
–– question of dosimetry, 375
– in’vivo approach, 372
–– animal models, 372
–– biological endpoints, 373
–– exposure methods, 373
–– metrics, 373
– in silico approach, 375
–– physiologically based pharmacokinetic

(PBPK) models, 375
–– (quantitative) structure-activity

relationships ((Q)SARs), 376
nanotribology, 229, 231, 232

nanotubes, 25, 49, 69
National Adhering Organization (NAO), 300
National Committees (NC), 279
National definitions, 32
– comparison of, 33
National Institute for Occupational Safety and

Health (NIOSH), 178, 397
National Institute of Standards andTechnology

(NIST), 8, 144, 154, 323, 528
National Library of Medicine (NLM), 144
National mandatory inventories, 370
National Measurement Institute Australia

(NMIA), 528
National Metrology Institute (NMI), 104, 154,

219, 323, 528
National Nanotechnology Initiative (NNI), 4, 6
National Nanotechnology Initiative Strategic

Plan, 271
National Physical Laboratory (NPL), 323
National Research Council of Canada (NRC)
– cellulose nanocrystal referencematerials, 158
National Toxicology Program (NTP), 351
natural nanoparticle, 176
natural organic matter, 181, 389
NCL Method PCC-2
– measuring zeta potential of

nanoparticles, 165
near infrared (NIR), 54
near-infrared fluorescence spectroscopy

(NIRF), 176
NEAT workplace testing strategy, 178
Néel–Brown model, 545
Néel rotation, 547
neutron activation analysis (NAA), 157
new work item proposal (NWIP), 265
nickel(II)oxide nanomaterials, 153
NIST Gold Nanoparticle Standard Reference

Materials, 105
NIST “RM 8027: Silicon Nanoparticles

(Nominal Diameter 2 nm)”, 162
NIST offering CRM for surface analysis

instrument calibration, 159
NIST’s gold nanoparticle Standard Reference

Materials, 274
NIST SRM 1980
– material, 145
– positive electrophoretic (+μE) mobility

standard, 165
NIST survey findings, 281
NMR (nuclear magnetic resonance), for

magnetic NMs), 374
NOAA components, 30
noble metal catalysts, 418
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noble metal nanoparticles, 60
nomenclature, 34
– as enumeration, 39
nonequilibrium solid solutions, 81
nongovernmental organizations, 474
non-Newtonian rheology, 31
nonnitride coatings, 66
nonsecured packaging, 493
North American Regulatory context,

categorization in, 334
North American Regulatory Frameworks, 338
nuclear magnetic resonance (NMR), 101, 547
– spectroscopy, 157
number-based size distributions, 103
nutritional value, 182

o
ObservatoryNANO project, 428
occupational exposure limit (OEL), 395
occupational health and safety

organizations, 492
occupational hygienists, 152
OECD guidelines, 370, 496
OECD testing program, 145
OECD Working Party on Manufactured

Nanomaterials (WPMN), 319
Office of Management and Budget (OMB)

Circular A-119, 12
oilfield chemical additives, 363
one-dimensional nanomaterials, 51
operational qualification, 145
opportunities, 12
optical detectors, 60
optical particle counter (OPC), 177
optical properties, 60
optical reflection-type AFM, 215
organ distribution, 124
organic aerogels, 421
organic chemical substances, 338
organic-inorganic hybrids, 422
organic/inorganic pigments, as

nanomaterials, 418
organic nanomaterials, 56, 57, 521
organic pigments, 338
organic substances, 338
Organization for Economic Cooperation and

Development (OECD), 1, 265, 292, 319, 383,
427, 467

Organization for Economic Cooperation and
Development Working Party for
Manufactured Nanomaterials (OECD
WPMN), 7, 333

original source particle, 28

orthogonality error, 201
osteoblasts, 68
oxidation reactions, 509
oxidation states, 185, 189
oxidative stress, 186
oxide dispersion strengthened (ODS), 436

p
padding process, 562
palladium metal, 164
paramagnetism, 540, 542
parameters used in environmental models, and

recommended for toxicity testing,
comparison of, 21

particle, and nanoscale, 25
particle characterization, 184
particle mass concentration (PMC), 177
particle number concentration (PNC), 177
particle-particle interactions, 141
particle shape, 208
particle size, 7, 29, 66, 132, 136, 137, 140, 159,

166, 177, 183, 185, 347, 365, 508
– accurate characterization of, 159
– distribution, 137, 162, 166, 177, 318, 371
– effect, geometrical explanation, 251
– measurements, 164
–– techniques, 25
– sizing techniques, 145
particles sample
– cascading images, 253
particle surface properties, 185
particle tracking analysis (PTA), 159, 202
particulate matter, 371
passive nanomaterials, 142
patterned nanomagnets, 557
Pauli exclusion principle, 541
PEM fuel cells, 509
performance qualification, 145
personal protective equipment (PPE), 397, 494
pesticides, 182, 521
phosphoric acid, 509
photobleaching, 190
photodetector, 348
photodiode detector, 216
photodynamic agents, for cancer therapy, 184
photoemission electron microscopy (PEEM)
– excitation source, 226
photoncorrelationspectroscopy(PCS), 144,276
photothermal therapy (PTT), 454
photovoltaics (PV), 505
– devices, 281
physical-chemical characterizations, 385
physical-chemical properties, 382
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physical properties, 133
physical separation techniques, 168
physical vapor deposition (PVD), 78
physico-chemical characteristics, 370, 371
physico-chemical properties, 319, 339
physicochemical specificities, 371
pico-Newtons, 237
piezoelectric positioning system, 235
Planetary ball mill, 89
Plank’s constant, 220
plasma process, schematic arrangement, 81
platinum, 510
platinum group metals (PGMs), 510
Pleurotus sajor-caju, 94
P member, 281
polycrystalline materials, 50
polydisperse samples, 105
polyether sulfone (PES), 445
polyethylene, 434
polyethylene glycol ligands
– for biocompatibility, 109
polymer electrolyte membrane (PEM), 509
polymerization, 142
polymer materials, 68
polymer matrix nanocomposite (PMNC), 62,

68, 86
– in’situ synthesis of nanoparticles, 86
– nanocomposites, 69, 478
– vs. product value chain, 344
– and properties, 69
polymers, 69, 186, 303, 338
polystyrene latex materials, 144
polyvalent ions, 141
polyvinylchloride, 434
polyvinylpyrrolidone-coated silver

nanoparticles, 144
population-wise, 249
pore sizes, 168
porosity, 66, 156
porous membranes, 85
positron emission tomography/computed

tomography (PET/CT), 549
precipitation, 166
predicted environmental concentration

(PEC), 349
President’s Council of Advisors on Science and

Technology (PCAST), 6
prevention principle, 490, 491
primary particle, 28
primary size, 133
pristine nanomaterial, 350
product lifecycle (PLC), 344
product life evaluation, 344

product’s lifecycle, stages of, 343
product value chain (PVC), 346
projects NANOSAFE 1 and 2, funded by, 498
properties characteristic, of nanoscale, 528
protein chemistry, 141
protein corona, 109, 141, 185
– in cells and living organisms, 109
– composition, 186
Pt catalysts, 510
Pt nanoparticles, 510
Pt particles, 510
– size, 510
publicly available specification (PAS), 7
public policy-makers, 490
pulsed laser deposition (PLD), 78
– technique, 80
PVD coatings, 78
PYRAN Platinum fire-resistant glazing,

432
pyrometallurgical, 350

q
qualitative particle size distribution, 136
quality control, reference materials for, 308
– analytical quality assurance, 308
– quality control chart, 309
quantitative characterization, 249
quantitative chemical analysis, 226
quantum confinement, 511
quantum dot (QD), 54, 133, 158, 338, 508
quantum electron tunneling, 213
quantum tunneling, 556
– scanning tunneling microscopy, 215

r
radioactive agents, 189
Rayleigh criterion, 220
– for visible-light microscopy, 220
REACh (Registration, Evaluation,

Authorization and Restriction of
Chemicals), 370

real-time spectroscopy, 347
reciprocating extrusion compression

method, 91
recommended exposure limit (REL), 373
recrystallization of cement, accelerated by, 439
RedNano, 348
reference material (RM), 308
reference materials (RM), 153, 307
– for method validation, 312
–– between-lab reproducibility, 312
–– between-method equivalence, 314
–– within-laboratory method, 315
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– production, 307
– for use in environmental and health

research, 319
refractive index, 106, 132, 201, 348
Regulatory Cooperation Council (RCC), 336
– categorization approach, 338
– categorization used in, 336
regultory assessments in Europe, current status

of, 530
– contaminants, 533
– feed additives, 532
– food additives, 531
– food contact materials, 531
– novel foods, 532
– pesticides, 530
reinforcing efficiency, 68
relaxation mechanisms, of nuclear magnetic

moment, 548
reliability standards, 285
representative test material (RTM)

concept, 317
repulsion force, 216
resonant mass measurement, 135
reticuloendothelial system, 186
reverse osmosis (RO), 446
Rhodosporidium diobovatum, 94
rigid nanorods, 151
risk control strategy, 492
risk management, 381, 382, 493
– for manufactured nanomaterials based on

basic principles of EHS, 402
RM 8017 standards
– polyvinylpyrrolidone coated silver

nanoparticles, 158
RM 8027 standards
– silicon nanoparticles, 158
ROBAX

fire place windows, 432
roughness, 208
– mechanism, 238
rough surface, 238
rubber-coated fabric structure (plies), 427
rubber latex, 29
Ruska’s prototype, 220

s
safe and rational application, of

nanomaterials, 368
safe handling and use of nanomaterials, in

various settings, select guidance documents
for, 396

safety, 423, 492
– demonstration, 381
– emissions, of nano-objects, 493

– glasses, 2
– during maintenance and cleaning operations

on installations, 493
– systems, 494
safety data
– for regulatory authorization in Europe, 529
– sheets (SDS), 398, 492
Safety of the Manufactured Nanomaterials, 8
sample characteristics, 208
sample scenarios, of potential impact of

nanomaterials on various life forms, 368
sampling nanoparticles, 252
scanning Auger microscopy (SAM), 224
– schematic representation of, 225
scanning electronmicroscope (SEM), 137, 157,

178, 199, 221, 222, 348
– image of aerogel structure, 441
– instruments, 164, 208
– techniques, 206
scanning helium ion microscope (SHIM), 188,

222
– schematic representation of principle and

design, 224
scanning mobility particle sizer (SMPS), 177
scanning near-field optical microscopy

(SNOM), 217
scanning probe microscope (SPM), 164, 213,

244
– atomic force microscopy, 215
– nanoscale property, 217
– scanning tunneling microscopy, 214
– standardization of, 218
– timeline of international

standardization, 219
scanning tunneling microscope (STM), 213
scanning tunneling spectroscopy (STS), 214
Schizosaccharomyce pombe, 95
science and technology studies (STS), 43
SDO Committees, 32, 34
secondary ion mass spectrometry (SIMS), 141,

158, 226
secondary particle, 28
sedimentation, 135, 202, 343
selected area electron diffraction (SAED), 167,

180
selected nanomaterial global production

volumes, 37
selective laser melting (SLM), 436
semiconductors, 55, 508
– fabrication technology, 240
– quantum dots, 338
– technologies, 131
severe plastic deformation (SPD), 63, 90
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shape descriptors (object, particle, fiber, and
plate), 27

shell-core structure, 158
silica, 30, 33
silica nanoparticles
– size distributions, 105
silicon (Si), 511
silicon dioxide (SiO2), 466
– as a nanocoating, 531
silicon nitride cantilever, 237
silicosis, 143
silver, 566
silver-enabled nanotextiles, 355
silver ions, 168
– interaction, 61
silver nanoparticles, 61, 66
– transformation, 189
Simoloyer, 436
SimpleBox4nano (SB4 N), 348
Si nanowires, 512
single-crystal Si (0 0 1)
– macroscale friction coefficient of, 241
– microscale friction coefficient, 241
– nanoscale friction coefficient, 242
single-domain magnetic nanoparticles, 545
single-element solution standards, 157
single-particle inductively coupled plasmamass

spectrometry (SP-ICP-MS), 168, 181
single-particle measurement, nanoparticle

dimensions, 161
single-wall carbon nanotube (SWCNT), 176
– Raman signals, 190
– in soil/sediment environments, 176
single-walled carbon nanotubes, 151
Si(OEt)4 (tetraethyl orthosilicate TEOS), 84
size-dependent optical properties, 100, 103
size distributions, 100, 103, 123, 275
size exclusion chromatography, 134, 159
sizing nanoparticles, 249
– determining size, 255
– imaging considerations, 252
– nanoparticles, 249
– sampling considerations, 250
small-angle X-ray scattering (SAXS), 104, 135,

161, 202
– values, 318
smartphones, 2
sodium deoxycholate, 176
solar energy, 69
sol–gel approach, 84, 85
sol–gel-based optical materials, 85
sol–gel chemistry, 84
sol–gel processing, 84

sol–gel technology, 85
solid body shapes and the number of

dimensions, comparison of, 26
solid electrolyte interface, 435
solid-liquid extraction, 168
solid oxide, 509
– fuel cell, 509
solid-state lighting, 507
solid-state NMR, 110
solubility, 142, 143, 167, 332, 337
– rate, 142
solubilization, 142
soluble nanomaterials, 142
sol yields, 84
sound risk assessment strategies, 381
spherical aberration, 221
spheroidal nano-object, 202
spheroidal NP size, methods for

measuring, 206
spin coating method, to disperse NP on a

substrate, 204
spin-polarized low-energy electron microscopy

(SP-LEEM), 227
spin–spin relaxation, 548
spin tunneling, 555, 556
sponge phase, 86
sputtering, 158
– process, 79
– techniques, limitations, 80
standard error, 136
standardization, 18
– activities, in ISO TC229, 7
– offer opportunities, 12
– and safe use of nanomaterials, regulatory

aspects relating to, 527
Standardization Management Board

(SMB), 280
Standard Reference Material SRMTM, 154, 308
– SRM 2483
–– carbon nanotube soot, 158
– SRM 2135c standard
–– Ni/Cr Thin Film Depth Profile

Standard, 159
– SRM 3174 standards
–– Multi-element Mix D standard

solution, 157
standards and standards, development

process, 1
standards developing organization (SDO), 17,

269
standards development activities in ISOTC229,

5
standards, facilitate trade and commerce, 14
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standards for nanotechnology and
nanomaterials, 4

standard test method, 270
– for textiles, 565
statutory mixture rule, 31
stereoisomers, 303
stereology, 249
steric effects, 141
STM/AFM subcommittee, 218
Stokes–Einstein equation, 134, 185, 200
Stokes sedimentation equations, 202
StoTherm In Aevero composite board

structure, with nanostructured aerogel
particles and organic binder, 443

strategy, based on existing regulations
bearing, 492

strategy, for developing manufacturing,
commercializing nanomaterials and
nano-objects, 495

study groups (SG), 263
Subcommittee E56.01, 275
Subcommittee E56.06
– nano-enabled consumer products, 275
superconductivity, 67
superparamagnetic behavior, 546
superparamagnetic iron, in medicine, 69
superparamagnetism, 22, 544, 545, 546
superplasticity, 418
supplement additives, 520
surface area, 140, 155, 156, 275, 363
– analysis, 137
– determination by real-time instruments
–– advantage, 156
– of ENMs, 155
– measurements, back-calculation from,

159
– by nitrogen gas adsorption, direct

measurement of, 156
– on particle-laden filters, determination

of, 156
surface charge, 140, 164
surface chemical analysis, 146, 262
surface chemistry, 140, 158, 337, 338, 489
– measurements, 158
– parameters, 32
surface force apparatus (SFA), 229, 240
– schematic measurement, 236
– schematic representation, 235
surface functional groups, 109
surface modifications, 338
surface plasmon resonance (SPR), 54, 60
surface-sensitive techniques, 141
surfactant, 176

synthesis methods, pros and cons, 95
synthesize nanostructured titanium

dioxide, 85

t
Tabor’s microtribology, 233
task force (TF), 289
task groups (TG), 263
TC-229s taxonomic framework, 43
TC 229 Working Groups, 265
Technical Board (BT), 289
Technical Committee (TC) 229
– nanotechnologies, 160
Technical Committee (TC), 4, 334
Technical Committee Management Group

(TCMG), 294
Technical Committee (TC) 352 on
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