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— clathrin-mediated uptake 334

— intracellular uptake 326f.

— proliferation rate 404

methylenebis(acrylamide) (BIS), see
crosslinking agent

methyl methacrylate (MMA), see crosslinking
agent

micelle

— critical micellar concentration (CMC) 74,
132, 223

— critical micelle temperature (CMT) 77

— crosslinked  36ff.

— flower-like 40

— formation 36

— ph-sensitivity 132

— polyion complex 43

— polymeric (PM) 237

— spherical 167

— unimeric 75

microcapsule 4

microelectrode array (MEA)

microfluidic

— batch synthesis of organic NPs 222ff.

— channels 234f,, 247, 249

microfluidic devices 204f., 221f., 227ff.

— aggression time 236f.

— continuous-flow 224

— flow rate ratio (FRR)

— flow velocity  235f.

— heat transfer 240f.

— kinetic control = 242f.

— microfluidic dimensions

- micromixing 238f., 243

— mixing time 235ff.

— operating parameters

—reactors  228ff.

— residence time distribution (RTD)

- solvent-resistant 250

— thermal control 240

microfluidic

— high-throughput processes

— synthesis of organic nanoparticles

— synthetic operations  238ff.

— T-junctions 229, 231

microgel 28, 36ff.

model

— atomistic 5

—Bell 7

— gel lattice spring model (gLSM)

— lattice spring model (LSM) 5ff.

— seven-node 6

molecular weights

— high-molecular weight polymers
168, 188

111, 114

234, 241

235f.

2344t

239

249, 251f.

2271t

15f,, 18

161,

— low-molecular weight compounds 42,
168, 295

— multifunctional low-molecular weight
initiators 37

—nanogels 31

— ultra-high-molecular weight
compound 302

— weight-average 49

n

nanobelts 455

nanocapsules, see core—shell nanostructures

nanocarrier, see drug delivery systems
(DDSs)

nanofiber

— biomolecule attachment 416f.

— chemical modification 412f.

- coating  411f.

— fiber diameter 403f.

— fiber orientation 404f., 408ff.

— fiber surface optimization 410ff.

— plasma treatment of 414ff.

— polycaprolactone (PCL) 406, 409, 412

— polymer grafting 413f.

— tissue engineering 397ff.

nanogel

—anionic 31

— dumbbell 37

— capsules 34

— cationic 31, 33

— chemical 28ff.

— cholesterol-bearing pullulan (CHP) 44ff.
— degradable chemical 47f.

— dynamics 7

—hairy 32f,, 37, 50

— hexagonal particle 18f., 21ff.

— hollow 34, 39

—Janus 35, 160

— mechanical stability 13f.

—network 6, 8f., 86

— N-isopropylacrylamide (NIPAM) 31, 34f,,

47f., 133

— physical 28, 42ff.

— polyacrylamide (PAM) 34

— poly(N-isopropylacrylamide)
(PNIPAAm) 30ff.

— poly(vinyl caprolactam) (PVCL) 63

— poly(vinylimidazole) (PVI) 34

— poly(vinyl methyl ether) (PMVE) 41,
6163

— poly(2-vinylpyridine) (P2VP) 34

— poly(4-vinylpyridine) (P2VP) 35

— self-healing  3ff.

—size 28, 30, 34



— star-like  36ft.

— synthesis  28ff.

— three-dimensional (3-D) 18

— tripatite 37

— two-dimensional (2-D)

— viscoelastic  21ff.

nanointerfaces 59ff.

nanoparticles (NPs)

— dual-reporter 314

— encapsulated 4, 60

- Fe;0, 32

— functionalization 72f., 129f,, 312f., 324ff.

— gadolinium  316f,, 335, 380

— gold (AuNPs) 34, 67, 72f,, 129, 345

—iodinated 344f.

— kinetically frozen 236

—magnetic 73, 108, 126, 140, 247, 314

— MAOETIB  346ff.

- PACA 382f.

— PEGylated 129f.

— polyester  321ff.

— poly(n-butylcyanacrylate) (PBCA)

— polysaccharide-based 287, 291

—radiopaque  343ff.

—silica 34,72

—soft 188

— solid organic  188ff.

— sterilization  370f.

— stimulus-responsive polymer (SRP)

— superparamagnetic iron oxides
(SPIOs) 133f, 136f., 140, 170, 311,
3144t

— ultrasmall superparamagnetic iron oxides
(USPIOs) 380

— very small superparamagnetic iron oxides
(VSPIOs) 380

nanoprecipitation, see synthesis

nanorods

— solvent-annealed molecular crystal 440ff.

— stimulus-responsive polymer (SRP) 72

nanoshell, see coating

nanospheres, see core—shell nanostructures

nanostructure applications

— chemical sensing  445f.

— core-shell biomedical applications
293ff.

— lipopolymers  263f., 275f., 279

— nanowire conducting polymer
applications ~ 464f., 480ff.

— organic nanoparticle applications

— nanotubes 464, 480ff.

— photomechanical actuation 446ff.

— polymersomes biomedical
applications 161, 169ff.

8,18

320f.

721f.

285,

207f.

Index

— stimulus-responsive polymer (SRP)
application  77ff.

nanosprings 455

nanostructure

— fabrication, see synthesis

— one-dimensional (1-D)
455

— size-controlled growth 429f.

430f., 433, 439,

— three-dimensional (3-D) 18, 114f., 405,
418

— two-dimensional (2-D) 8, 18, 405

— zero-dimensional 433

nanotubes

— applications, see nanostructure
applications

— carbon (CNTs) 76, 107, 430, 455

— charge-transfer organic salt 439

— chelator CP 459f.

— dibenzoylmethane (DBM)

— fabrication 474ff.

— horizontal alignment 108

— multi-walled carbon (MWNTs)
484

— PEGylated 127, 129

— peptide-based 494t

— poly(3,4-ethylenedioxythiophene)
(PEDOT) 437, 467

— polymeric-based 300

— rosette (RNTs) 493ff.

— single-walled (SWNTs) 478ff.

— stimulus-responsive polymer (SRP) 72,
76f.

— vertical alignment 107

nanowire conducting polymer applications

— biosensors  462f., 480

— chemiresistive immunosensor 463

— detection 4641t

— sensing of desease markers

nanowire conducting polymer

— assembly/alignment 461, 463

— carboxylated 459

— fabrication 457f., 474{f.

— magnetic alignment 461f.

— segmented 457, 460f.

— surface modification 458f.

nanowires

— polyaniline (PANI) 464f., 481

— poly(3,4-ethylenedioxythiophene)
(PEDOT) 437

— POPOP 438

— supramolecular self-assembly 430, 431

neo-Hookean compressible material 17

nuclear magnetic resonance spectroscopy
(NMR) 263

437f.

107, 478,

462f.

515



516

Index

— radiopaque iodinated P(MAOETIB)
NPs 347

— rosette nanotubes (RNTs) 4971f.

o

opacification 350, 352

oponization 124, 290, 292, 378

optical

— bioimaging 484ff.

— microscopy 229

organic nanoparticle

— applications, see nanostructure applications

— dendrimers  188f.

— fullerenes  188f.

— growth 200, 224, 243f., 252

— macromolecules  188f.

— monodisperse 229

— nucleation 200, 224, 243f., 252
— preparation, see synthesis

— properties 226

— size-dependent effects
osmotic pressure 344

189, 223, 225

p

patterning
— inkjet technology 107, 109, 111
— laser-induced forward transfer

(LIFT) 111ff.
— three-dimensional (3-D)
nanostructures 114ff.

PEGylated, see poly(ethylene glycol)

peptides, see self-assembled peptide
nanostructures

pharmaceutical nanocarriers, see drug
delivery systems (DDSs)

pharmacological

—activity 344

— inhibitors 312

phase

— separation  165f.

— transition temperature 271

phospholipids, see self-assembled

photodynamic therapy (PDT), see cancer
therapy

photo-Fenton reaction, see reaction

photoisomerization  66ff.

photothermal therapy, see cancer therapy

plastic, elongation, see structural
rearrangement

polyanions  64ff.

polycations 62, 64

polydispersity 69

polyelectrolyte  203f.,, 291, 297

poly(ethylene glycol) (PEG) 40

— -block-polyions 43

— cell adhesion inhibitor 82

— -containing monomers 33

— grafting 70

— PEGylated nanocarriers 125ff.

— sterical protecting 124, 128

polyisoprene (PI) 318f., 323

polymer

— amphiphilic 44, 124, 126, 139, 157f.

— blending 410f.

— brushes 60, 128, 161

— conducting (CP), see nanowires

— core-crosslinked star  36ff.

— cushion 277f.

— degradation 322

— density 7

— longevity 123f.

—star  36ff.

polymerization

—anionic 370

— arm-first method ~ 36f.

— atom transfer radical (ATRP) 31ff.

— cationic ~ 36f.

— controlled radical (CRP)

— core-first method ~ 37f.

— dispersion 35

— electron-beam 71

— heterogeneous 345

—in liposomes 34

—insitu 40, 436

—in templates  29ff.

— inverse miniemulsion 29, 33

- living  36ff.

— macroinitiator-type 39

— macromer-type 40

— micelle crosslinking  38ff.

— miniemulsion 29f., 195

— nitroxide-mediated radical (NMRP) 32,
37,69

— on inorganic NPs 34

— photo— 442

— photoiniferter-mediated 69

— plasma 70f.

— precipitation  29f., 33, 35

— reversible addition-fragmentation chain
transfer (RAFT) precipitation 35f., 41f,,
46t

- ring-opening (ROP)  36f,, 69, 263

— surfactant-free emulsion (SFEP) 29f.,
32ff.

— suspension  29f.

— two-photon 114

—two-step 32

polymersomes biomedical applications

69, 75



— artificial cells and organelles 173

— cancer thearpy 172

— controlled release 161

— delivery vectors 172

— gene therapy 174f.

— medical imaging 169ff.

— nanoreactors  172f.

— near-infrared (NIR)-polymersomes 169
polymersomes 76, 1571t

— chemistry  158ff.

— membrane 159ff.

— PEO-based 161, 163ff.
—porous 171

— preparation  167ff.

— properties  160f., 167
— proteo— 171

— responsive  163f., 167
—size 162f.

— surface chemistry 164ff.

polyplexes 132

polystyrene (PS)
347

— latex particles 126

— negativley 329

32, 40, 314, 318, 320, 323,

— tissue culture (TCPS) 71, 81
polyzwitterions  65f.
protein

— adhesion 79

— adsorption 80, 292
— —cell junction 79
— denaturization 46

q

quantum confinement 189

quantum dots (QDs)

— encapsulation 73, 141, 170

— PEGylated 127, 130, 287

— size-controlled 429

— stimulus-responsive polymer (SRP) 73
— synthesis 243, 429

quartz crystal microbalance (QCM) 68

r
radiofrequency ablation, see cancer therapy
radiopaque iodinated P(MAOETIB)
NPs  346ff.
— characterization = 346f.
— effect of initiator concentration 348f.
— effect of MAOETIB concentration 347f.
— effect of surfactant concentration 349
Raman spectroscopy 486
reaction
— conjugation 261
— diffusion-limited homogeneous 243

Index

— photo-Fenton 41

— polyaddition 195

— polycondensation 195

— side-chain 41

receptor

— folate (FR) 130, 504

— human epidermal growth factor
(EGFR) 503f.

— transferrin (TfR) 129, 503f.

— vasoactive pituitary adenylate cyclase
(VPAC)-activating peptide 503

repair-and-go strategy 5

reticuloendothelial system (RES)
267, 273, 287, 344, 360, 378

Reynolds number 233

RNA

— delivery carrier 44

— small interfering (siRNA)

Runge-Kutta algorithm 7

rupture ff.

123, 264,

33, 44, 276

s

saturation parameter 13f.
scaffolds

— core-shell fibers 405ff.

— fabrication  399ff.

— fiber diameter 403f.

— fiber orientation 404f., 408ff.

— fiber surface optimization 410ff.

— functionalization 397, 418

— mechanical properties 398, 418

— polycaprolactone (PCL) 406, 409, 412,
415

— porosity 398, 407f., 418

— structure  401ff.

— three-dimensional (3-D) 405, 418

— tissue engineering 3971f.

— two-dimensional (2-D) 405

scanning electron microscopy (SEM)

— cold-field emission gun high-resolution
(CFEG-HRSEM) 107

— molecular crystal nanorod 440, 442f.

— nanotube forest 107ff.

— peptide microelectrode array (MEA) 114
— polycaprolactone (PCL) scaffold 406

— segmented CP nanowire 462

self-assembled

— amphiphilic lipids

— block copolymers

— GAC motif  495ff.

— layer-by-layer 286, 297, 412

— lipid core—polymer shell hybrid NPs

— nanotubes  474f., 495ff.

— nanowires 474ff.

259, 265, 271, 371
38, 230, 243, 265

298

517



518

Index

self-assembled peptide nanostructures

— controlled positioning  105ff.

— dielectrophoresis  110f.

— direct transfer 112f.

— fibrils 106, 115ff.

— horizontal alignment 106ff.

— inkjet technology 107, 109, 111

— laser-induced forward transfer
(LIFT)  111fF.

—nanotube 106f., 494ff.

— nonlinear lithography 114ff.

— three-dimensional (3-D)
nanostructures  114ff.

— transactivating—transduction (TAT)
derivative 369

— vapor deposition methods 107ff.
— vertical alignment 106f., 110
self-assembled

— phospholipids  157f.

— polysaccharide-based nanoparticles 291

— supramolecular 430, 432

side groups

—amino 324, 327, 333

— carboxylic  324ff.

— charged 325ff.

sodium dodecyl sulfate (SDS), see surfactant

sodium dodecylbenzene sulfonate (SDBS),
see surfactant

sol-gel, see synthesis

solid lipid nanoparticles (SLNs)
3654t.

— brain drug accumulation  376ff.

— brain targeting 375f.

— crystallization 375

— melting temperature 365, 373, 375

— polymorphism 372f., 375

—size 373f.

— stability  375f.

— sterilization  370f.

— structure  371ff.

— synthesis  369ff.

solubility

— CNTs 478f.

—drugs 368

— lipopolymer hybrid nanoparticles 265

— monomer 33

— organic nanoparticles 245

— poly(ethylene glycol) (PEG) 124

— polymer 33, 124

stealth 165, 267, 292, 377

stimulus-responsive polymer (SRP)
application

— control of biointerfacial interaction 79ff.

— controlled drug delivery 77ff.

234, 2406,

— micofluidic valves  82ff.
— molecular separation 85f.
stimulus-responsive polymer

— based systems 288

— dual- 67ff.

— multi-  67ff.

stimulus-responsive polymer
nanointerfaces 59f., 69ff.

— covalent routes  69f.

— grafting-from techniques 69

— grafting-to techniques  69ff.
— nanoparticles  72ff.
— noncovalent routes  70f.

stimulus-responsive polymer

— photoresponsive  66f.

— ph-responsive  62ff.

— thermoresponsive  60ff.

structural rearrangement 9, 11ff.

subcellular

— distribution of charged NPs

— localization 312, 315

substrates

—silicon 71, 107

— stimulus-responsive
polymer-functionalized ~71f.

— tissue culture polystyrene (TCPS) 71

surface area to volume ratio 445

surface

— charge 288, 300, 325f.

—crack 9

— functonalization 312f., 324ff.

— lotus-type 108

— wettability 64, 71

surface-enhanced resonant Raman scattering
(SERS) 252

surfactant

— brain targeting 375f.

- free 29

— -initiated 30

— polysorbate 80 (P80) 376ff.

— sodium bis(2-ethylhexyl) sulfosuccinate
(AOT) 33

- sodium dodecyl sulfate (SDS) 30, 35

— sodium dodecylbenzene sulfonate
(SDBS) 30, 32

— sorbitan monooleate (Span-80) 33

— through polymerization 30

synthesis

— batch synthesis  222f.

— bottom-up approach 29f., 108, 190, 194ff.

— coacervation 369

— chemical vapor deposition (CVD)
429, 478

— comminution method 223

3271
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— cyclical freeze-thaw 266

— electrophoretic deposition 110f., 438

— electrospinning 289, 369, 397, 399ff.

— emulsification 289, 434

—emulsion 29, 33, 194f., 197, 229ff.

— ether injection 266

— extrusion 266

— freeze-drying 197f.

— hard-templating methods  434{t.

— high-pressure homogenization 268f.,
3691, 376

— ionic gelation 289, 298

— lithographic methods 193f., 458, 460f.

— mechanical milling 190f., 431

— mechanical stretching 458

— mechano-chemical 289, 431

— melting-recrystallization ~ 437f.

— membrane-mixing 433

— microfluidic devices 204f., 221ff.

— monomer MAOETIB  345f.

— nanoprecipitation  230f., 271f.

— precipitation by polyelectrolyte complex
formation 203f.

— radiopaque iodinated P(MAOETIB-
GMA) 343f, 353

— reactive ion etching (RIE) 109

— reprecipitation  198f., 432f.

— reverse-phase evaporation 266

—sol—gel 72,76, 289, 298, 434

— solvent-annealing method  439ff.

— sonication 266, 269, 369

— star-like nanogel 36, 40

— sublimation 438

— supercritical fluid techniques 202f.

— supersaturation 231

— template-assisted synthesis of
nanostructures 436f., 476ff.

— thin-film hydration method 266, 269

— top-down approach 29, 190f., 222, 399

— vapor condensation-based methods
206f.

— vapor growth 431

t

targeting

— active 292
—brain 375f.
— intracellular
—ligand 128f.

130ff.

— magnetic drug (MDT) 122, 134
— passive 122, 292

— receptor-mediated  502ff.
template

— aluminum oxide (AAO) 430, 435ff.

Index

— -assisted synthesis of nanostructures, see
synthesis

— biomolecule 460f.

— -directed fabrication 457f., 460

— pores  435ff.

— Whatman 435

theranostics, see drug delivery systems

thermosensitivity

—nanogels 30f.

— stimulus-responsive polymers 60ff.

thermotherapy, see cancer therapy

time-to-flight secondary ion mass
spectrometry (ToF-SIMS) 80

— PNIPAAm coatings 80

tissue engineering 79, 397ff.

tissue regeneration 416

top-down approach, see synthesis

toxcicity
— contrast agent 344
—drugs 265

— PACA NPs  382f.

— poly(ethylene glycol) (PEG) 124

— quantum dots (QDs) 170

— solid lipid nanoparticles (SLNs)
382f.

— transfection agents 325

transcytosis of NPs 379

transfection agents 137, 315, 319, 324ff.

transformation

— crystal-crystal 442

— nanogels-microgels 46

— structural 48

transition

— hydrogels 61

— non-reversible 163

—sol-gel 28, 47, 60

— temperature 61

transmission electron microscopy (TEM)

— cellular uptake of NPs  323f.

— core—shell nanostructures 299, 406f.

— lipopolymers 270, 273f.

— molecular crystal nanorod 441f., 444

— nanotubes 108, 475

— polymersomes 166

— radiopaque iodinated P(MAOETIB-
GMA) 355f.

- radiopaque iodinated P(MAOETIB)
NPs  346f.

— subcellular location 316, 327f.

365, 369,

u

ultrasonography, see medical imaging
ultraviolet (UV) light 39, 41ff.
uptake
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Index

— cellular 73, 312, 315, 317ff.

— concentration-dependence 319

— density—uptake relationship 312, 326

— dynamic raft-dependent 332

— influence of polymer 318ff.

— influence of transfection agents
324ft.

— kinetics 312, 320

— lipid raft-dependent 332

— size dependency  328f.

— solid lipid nanoparticles (SLNs)

319,

377,379

v
vesicles, see polymersomes
viscoelastic behavior 5, 15ff.

w

Weibull statistical analysis 9ff.
wettability

— contact angle 64, 108

— controlled 67

— polymer interfaces 66
—surface 64

Wolff rearrangement 68
wound dressing 302, 399

X

X-ray absorption spectroscopy (XRS) 242
X-ray diffraction 438, 442

X-ray imaging 344f., 353, 358ff.

— in vitro visibility of MAOETIB  349f.

— in vivo visibility of MAOETIB 351, 358ft.
X-ray scattering 224

)4
yield stress 12

Young’s moduli 105

z
zwitterionic
— headgoups
— poly—  65f.

262f.



