Index
a — additional layers 275
AADH (adipic acid dihydrazide) 351 — alternate 1017
abrasion test 34 — electrostatic 491
acentric multicompartment — flatly adsorbed chains 270-275
microcapsules 932 — kinetics 232
acids — microcapsules 935
—acrylic  47-55 — multiple 447-449
—adipic 351 — number of adsorbed layers 921-922
— Bronsted acid-base reactions 838 — polyelectrolytes 664, 907-924
— hexacyclen-hexaacetic 486—487 — polymers 232
— hyaluronic 30 — proteins  910-911
— Pearson’s HSAB classification 429 — sequence 899
— phenyl boronic 754 —single 442-443
— polyacid layers 355 —time 8
— polycarboxylic 343 affinity interactions 99-133
— polygalacturonic  646-647 Ag, see silver
—tannic  210-213 agarose 841, 846
— weak polyacids 856 AIDS 821
acoustic impedance 457, 460, 1026 air shear force 225
activation Alexander—de Gennes theory 271
-CDI 715 alginate 647
-EDC 715 — molecular structure 750
—enthalpy 331 — structures 713
activity alkali counterions 325
— antibacterial 1045-1050 alkali metal ions 482
— biological 951, 1048 alkane silane 620
— catalytic 546 allyl alcohol 915
— passive protection 1042-1044 alternate adsorption 1017
actuators  530-533 alternate deposition 141, 643
adamantyl-functionalized dendrimers 85, alternating charges 445
92-94 alumina 909
addressable capsules 868-872 aluminum alloys 1043
adhesion amide bonds  668-669
—cell 451, 671-679, 988-990 amine functionality 742
— platelet 652 amine groups 667
— wood fibers 176-179 amino-oligonucleotides 714
adipic acid dihydrazide (AADH) 351 amorphous biomolecules 832
ADOGEN® 464 detergent 843 amphiphiles 43
adsorption 3 amphiphilic dendrimers 987
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Index

amphiphilic macromolecules 893-895
amphiphilic molecules 691
amphiphilic polyelectrolyte films
amphoteric exchangers 308, 1018
anionic ATRP macroinitiators 441
anionic carboxylate groups 742
anionic cerasomes/polyelectrolytes 72
anionic phospholipid 965-966
anionic polysaccharides 640
anionic surfactants 450
anions, permselectivity 1007
anisotropic capsules/particles
anisotropic electrical properties
anisotropic LbL microcapsules
anisotropic transport 580-581
anisotropically-coated colloids
annealing 302

— temperature 377
antibacterial coatings
antibacterial fibers
antibacterial films

896

933
583
209-210

705

938, 1045-1050

179-182
352

antibacterial peptides 895-898
antibiotics 352
antibodies 525, 711, 973

— immobilization 912

— monoclonal 818

— targeting 802

anticoagulants 638

anticorrosion coatings
1040-1045

antigens 760, 951

antiinflammatory drugs 418-419

antimicrobial coatings 891-905

antireflection coatings (ARCs) 35,
525-527

antireflection-integrated coatings 146—147

antithrombogenic properties 650-651

apparent diffusion coefficient 1014

apparent redox potential 1004-1005

applications

— biomedical 588-589, 816-823

— biotechnology 578-580

— cardiovascular  650-654

— CNT-based LbL assembly 602

— controlled release 705

— electrical conductor 584-585

— electrochemically active multilayers
1024-1026

— electronic  473-509, 581-582

— energy-related  607-608

— flat LbL films 378-382

— functional domain-containing films
891-905

— LbL-SIP approach 449

— optical 581-582
— orthopedic 411

—sensing 585-587, 604-606, 705

aqueous nanocolloids  151-170
aqueous phase 831

aqueous solutions 614
architectures

— controlled 951-983

— SERRS  965-966

ARCs (antireflection coatings)
areal charge density 296
Argand diagram 457, 460, 468
aromatic chromophore 11
aromatic compounds 476-479
arrays

— carboxylated PS bead 994

— microchamber 873-890

— Pt nanoparticles 545-548
arteries

— 3D model 124-128

— porcine 651

artificial cell membranes 70
artificial nacre 576
artificial neural networks
assembly

— capsosome 812

— chitosan  642-650

— coordinative  493-504
— dip-spin  553-555

— directed 1-4

— double-stranded 106-111

— drug-loaded capsules 820

— dynamics 541

— feedback active coatings/films
— GOx-modified Pt nanoparticles
— helical 114

— hierarchical 743

— hydrogen-bonded 807

— immobile 1014

— LbL, see LbL assembly

— material 804-809

— membrane-electrode  397-398
— modular 790

— multilayer capsules 777-799
— multiple sequential 493

— nanolayer 393-435

— PAC-capped Pt nanoparticles
— PDDA/Q-CdS  555-556

970

- PEM 242-259

— polymer multilayers 831-850
— proteins 822

~Q-CdS 552-558

— self-, see self-assembly

— spherical colloids 878

525-527

1039-1050
548-549

540-541



— spray-/spin-assisted multilayer 13-14

— stepwise 103

— strong polyanions

— supramolecular

— weak polyanions 642-647

association constant 291

association mechanism 283-292

astrocytes 989

asymmetric capsules 382-384

atom transfer radical polymerization
(ATRP) 439-441

Au, see gold

automated spray-LbL  422-431

average stiffness 377

avidin 911

avidin-containing LbL films

azacrown ether 483-486

— N-carboxymethyl-substituted 486

647-650
473-509

765-768

b

bis-azide linker
backbone

— poly (phenylene-alt-fluorene)
— segments 202
backpacks 28-29
bacteria

— antibacterial fibers
— biofilm 1045
balance

— Cahn technique

— charge 281-320
balloons, inflatable catheter
band bending 556
bandages 427

barriers

— biological 777

— dye-impermeable polyelectrolyte 901-902

808

502

181

174

738

— hybrid 893
—organic 893
— physical 421
bases

— Bronsted acid-base reactions 838
— DNA base pairs 807

— Pearson’s HSAB classification 429

basic fibroblast growth factor (bFGF) 789
BBO (beta-barium borate) 512-513

BCMs (block copolymer micelles) 61-62, 353
bead arrays 994

bending 374

bending line 870

bending response 532

benzoquinone 557

beta-barium borate (BBO) 512-513

bFGF (basic fibroblast growth factor) 789

Index

bidirectional bending response 532

binary systems 749

binding

— covalent 912

— equilibrium 766

- non-specific 718-721

— pH-dependent constant

— see also bonds

binuclear complex 484

bio-template-based LbL encapsulation
831-832

bioactive molecules 351-353

biocatalytic current 1029

biocompatibility, PMMA 114

766

biodegradable porous scaffolds 120
biofilm 1045
biofuel cell cathodes 1031-1033

biological activity 951, 1048

biological barriers 777

biomaterials 1

— functional nano- 985-1001

— LbL films 198-199

biomedical applications
816-823

biomimetic SWNT coatings

biomolecules

— amorphous 832

— biomacromolecules

— crystalline 832

— diffusion 691-710

— encapsulation 831-850

bioresponsive release 788-792

biosensors

— controlled architectures

—e-noses  963-964

— electrochemically active multilayers
1026-1029

— GOx-modified Pt nanoparticles

— optical fiber 521-525

— optimization 971-977

biotechnology, clay multilayers

biotin 766

bipolar amphiphiles 43

bis-azide linker 808

bis-imidazolylpyridine-metal ion
complexes 502-504

bis-triazine (DTA) 59-60

bleached softwood fibers

blend-PEMs 479-480

block copolymer brushes 452

block copolymer micelles (BCMs)

block structure 223, 237

blocks, homopolymeric 809

blood, human 638

588-589, 608-609,

589

394

951-983

548-549

578-580

171

61-62, 353
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blood vessels  651-652
bonds
— covalent amide 668-669
— disulfide/diselenide 787
— see also binding
bone mineral density (BMD)
bottom-up approach

158-159
bovine collagen 427
bovine serum albumin (BSA)
1-box model 249
Bragg peaks 234
Bragg stacks 31-32
branched precursor layer
“break-in” effect 1020
bridging flocculation 16
bromodeoxyuridine (BrdU)
2-bromoester groups 447
Brensted acid-base reactions
brushes 270-275
— block copolymer 452
— free-standing films 450-451
— surface-grafted 438440
buckling measurements  367-369
buckling pattern 363
build-up 461-462
building blocks, self-assembly 44
bulging experiments 364-367
bulk polymer charge 292-301
burst release 654

413

842

357

672-673

838

c

cadmium sulfide (CdS) quantum dots
(Q-CdS) 552-558

cadmium telluride (CdTe) nanoparticles

Cahn balance technique 174

calcination 146

— thermal 33

calcium fluoride (CaF,) films 17

cancer cells 819

cancer therapies

cap region 1047

capacitance 960

capillary electrophoresis

capping 179, 1009

capsosome 814

— assembly 812

702

792-793

295

capsules
— anisotropic 933
— asymmetric 382-384

— drug-loaded 820

— engineered LbL 801-829
- exploding 382

— fusion 858-861

—hollow 113-120

— hybrid nanoparticle/polyelectrolyte 757

—LbL 749-763

—loading 854

— magnetoresponsive 779

— mechanical addressing 869-872

— mechanically strengthened 927

- micro-, see microcapsules

— multilayer  777-799

— optically addressable 868-869

— patterning  872-873

— polyion multilayer 863

— push force-curve 929

— salt-induced fusion 930

— self-exploding 752

— self-induced/remote release 925-950

— shell design  753-759

—silica 73

— size hysteresis

— structures 384

captivities 194

carbon dioxide 863-864

carbon Hi-LbL 75-78

carbon nanocolloids 607

carbon nanotubes (CNTs)

— biofuel cell cathodes 1031-1032

— biomedical applications 588-589

— (bio)sensing  967-968, 1031-1032

— coatings 598

— conjugated polymer system 400-401

— LbL electrodes 398-400

— LbL films 195-198

— multilayers  582-589, 595-612

-MWNTs 398-400

- SWNTs 582-589, 608

carbonyl vibration bands 106

1.1'-carbonyldiimidazol (CDI)

carboxyfluorescein (CF) 937

carboxyl groups 173

carboxyl-terminated polyether dendrimer
(DEN-COOH) 47

carboxylate groups 75, 742

carboxylated particles 724

carboxylated polystyrene bead arrays

carboxylic groups 667

N-carboxymethyl-substituted azacrown
ethers 486

carboxymethylpullulan (CMP)

cardiolipin (CLP) 966-967

cardiovascular applications

cascade of events 902-903

catalysts, nano- 1003-1038

catalytic activity 546

catalytic current 1028

349, 857

715, 721-722

994

893-894

650-654



914915
908, 915-917

catalytic films
catalytic membranes
catechol 953-954
catheter balloons 738
cation-selective uCP 58

cationic ATRP macroinitiators 441
cationic cerasomes/polyelectrolytes 72
cationic peptides 654

cationic polymers

— charge-shifting  742-744

— chemical structures 733

— degradable 734-736

cationic polysaccharides 639
cations, permselectivity 1007
cavities 778

— cylindrical 380

C2C12 myoblasts 674-675

CCD (Cl-catechol 1,2-dioxygenase)
CD (cyclodextrin), SAMs 84
CD-functionalized polystyrene (PS) 88
CdS (cadmium sulfide) quantum dots

953-954

(Q-CdS) 552-558
cell-induced stresses 929
cells

— flow-through QCR 466

— fuel, see fuel cells

— solar, see solar cells

cells (biological)

— adhesion 451, 671-679, 988-990
— artificial membranes 70

— biological activity 1048

—cancer 819

— cell-membrane mimic systems 260-261
— dendritic 28
— differentiation control 659-690

— encapsulation 210-213

— endothelial 124-127

— fibroblasts 123, 452

- HAECs 127-128

— hierarchical manipulation 121-124
- HUVEC 124

- living 28-31, 394, 759-761

— NG108-15 588

— programmable pharmacies 394

— smooth muscle 124-127, 677
—stem 410, 660, 679-684

— surface-mediated transfection 731-748
— UASMC 124

- VERO 755, 864

—yeast 210-212
cellular activities 124-128
cellular backpacks 28-29

cellular multilayers, 3D 120
cellulose fibers/fibrils 171-187

Index

cellulose nanocrystals (CNC) 172, 182-184

cellulose PEMs 238

center of inversion 512

centrifugation 152, 805

cerasomes 71-72

cetyltrimethylammonium bromide (CTAB)
micelles 139-140

CF (carboxyfluorescein) 937

chains

— complexed 292

— cross-linking 503

— dynamics 338-348

— flatly adsorbed 270-275

— frozen 665

— macromolecular 624

— polyelectrolyte  614-617

— post-assembly dynamics 337

charge

— alternating 445

— carriers 324

— compensation 240, 285-292, 322, 1019

—density 255, 296

— end-to-end mass/charge ratios

— equilibrium-based reversal 424

— exchange dynamics 1012

— hopping 545

— balance 281-320

— metal-to-ligand transfer 500

—redox 1012-1018

—regulation 1010

— storage 395406

— surface/bulk 292-301

— transfer 557

charge-selective transport 476-479

charge-shifting polymers 742-744

charged capping layer 1009

charged colloids 511

charged groups 327

— (de)protonation 927

charged surfaces 442-443

chemical reactions, see reactions

chemical-responsive capsules 862-864

chemical structures

— anionic polysaccharides 640

— cationic polymers 733

— cationic polysaccharides 639

— chitosan 639

— ferrocene-labeled glycogen 770

— macrocyclic compounds 480

— maltose-bearing polymers 770

-PMMA 101

— polyelectrolytes  396-397

— poorly-soluble organic compounds 155

— Schiff-base ligands 493

1024
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— synthetic polycations/-anions 617
— see also structures

chemically modified electrodes 1010, 1015
chemically nanopatterned surfaces 619-621
chemistry

—click 784, 790

-DNA 711-729

chitosan (CT) 30, 126

— chemical structure 639

— derivatives  642-650

— hyaluronan/chitosan multilayer 468

— polysaccharide-based microcapsules
785-786

chondroitin sulfate (CS) 649

— chemical structure 640

chopped illumination  555-556

chromophores 11

o-chymotrypsin = 930

Cl-catechol 1,2-dioxygenase (CCD) 953-954
clay multilayers 575-582
— anisotropic transport 580-581
— structural organization 575-576
clays 898-901
— exfoliated 574
— LbL assembly 574-582
click chemistry 784, 790
CLP (cardiolipin) 966-967
CLSM (confocal laser scanning
microscopy) 717-719
CMK-3 (mesoporous carbon) 75-78
CMP (carboxymethylpullulan) 893-894
CNC (cellulose nanocrystals) 172, 182-184
CNTs (carbon nanotubes)
— biofuel cell cathodes 1031-1032
— biomedical applications 588-589

— (bio)sensing  967-968, 1031-1032

— coatings 598

— conjugated polymer system 400-401
— LbL electrodes 398-400

— LbL films 195-198

— multilayers 582589, 595-612
-MWNTs 398-400

- SWNTs 582-589, 608

co-culture, neurons/astrocytes 989
coacervates 281
coagulants 638
coated silica particles
coatings

~ AgNO; 938

— anisotropically-coated colloids 705
— antibacterial 938, 1045-1050

— antimicrobial 891-905

— antireflection  146-147, 525-527
— biomimetic SWNT 589

114-115, 117

— CH/heparin stents 651

— CNT-based LbL assembly 598

— complex surfaces 427-429

— conformal nanochannel 27

— degradable polymers 735

— feedback active  1039-1050

— fluorescent 504

—foam 136-138

— glass substrates 991

— graded-index antireflection 35

— nano-/micro-shell IbL 587

— nickel-titanium (NiTi) stents 650
— number of layers 722

— oligonucleotide coupling 713-716
— periodic 521

— porous materials 425

—robust  32-35

— scratch-resistant  147-148

— self-healing  146-147, 1040-1045
—spin- 230

— stimuli-responsive polymer 208
— thermally cross-linked 148

— transparent 147-148

cobalt ion complexes 502
codeposition, LbL  142-143
collagen 988

— bovine 427

colloid probe tapping mode (CPTM) 271
colloids

— anisotropically-coated 705

— charged 511

—core 113

— diffusion  698-704

— LbL-modified 711-729

— probe 929

— spherical 878

coloration 530

compensation, charge 285-292, 322, 1019
competitive ion pairing 283-292
complementary oligonucleotides 716
complementary polyelectrolytes 446
complex shear modulus 457
complex surfaces 427-429
complexation

— polycation—polyanion 240

— polyelectrolyte segments 284

— theories and models 485

— vesicles 936

complexed chains 292

complexes

— binuclear 484

— hydrogen-bonded 138-139

— m—m interaction 62-64

— interpolyelectrolyte 166



— PECs 136-144

— polyelectrolyte—surfactant 136, 139-140

— polymeric, see polymeric complexes

— polymeric-inorganic 136

— Schiff-base-metal ion 493-495

— step-by-step deposition 693

— stereo-  100-120

— supramolecular 44

— terpyridine-metal ion  495-502

complexing efficiency 105

composites 402-406

— free-standing 94

— LbL assembly 573-593

— membranes 484

— multilayer microcapsules

— synthesis 574

composition

- and mechanical properties 666671

— composition-independent turbidity 341

— internal  660-666

— manipulation 429-431

compressive properties 364

computational methods 969

concanavalin A (Con A)-containing LbL
films 768-769

concentration

— minimum inhibitory 414

—overlap 616

concentric multicompartment
microcapsules 932

conductive network composite (CNC)
531-533

conductive patterning  992-995

conductivity

— electrical 192, 601, 705-706

— isothermal 331

— spectra  321-336

confined geometries

— LbL assembly 874

confinement

— LbL assembly 618-633

— spatial 552

confocal microscopy 381-383, 717-719

conformal films 400

conformal nanochannel coatings 27

conformation

— polyelectrolytes  269-280

— time-average 614

conjugated polymer system 400-401

contact angle 175

contact zone 177

contrast variation 222-223

control

— architectures

851-873

25-28

951-983

— cell differentiation  659-690

— energy transfer 898

—sequence 418422

— spatial  736-739

— temporal 739

— transport  395-406

controlled delivery 382-386, 765-776
controlled release

— applications 705

— bioactive molecules 351-353
—drugs 750-759

— inhibiting agents  1044-1045
—insulin 792

— multilayer capsules 777-799
— passive 407417

conventional LbL methods 44-52

coordination cross-linking 1033

coordination interactions 50

coordination polymers 493-504

— networks 496

coordinative assembly 493-504

coordinative interactions 495

coordinative supramolecular assembly
473-509

copolymers

— block, see block copolymer . ..

— synthetic 1025

copper-complexed aza6-PVS 484

core

—agarose 841

— decomposition 778

— responsive  353-358

— self-induced/remote release 926

core-shell materials 835

— agarose—polymer 846

core-shell nanoparticles 1030

core—shell particles 711-712

corrosion propagation 1042

cost function 971

counter-polyelectrolyte 481

counterions

—alkali 325

— counterionic polyelectrolytes 77

— Manning condensation 615

— mobility 325

— PEM preparation 240-241

—release 284

coupling

— efficiency 722-723

- oligonucleotides  713-716
— organic solvents  721-722

covalent amide bonds 668-669
covalent binding 912

covalent cross-links 670

Index
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covalent deposition 514

covalent interactions 806

covalently stabilized microcapsules 784

COX enzyme assay 418

uCP (microcontact printing) 49

— cation-selective 58

cross-linking 348

— coordination 1033

— covalent 670

— cross-link density 669-671

— dendrimers 987

—ESCs  679-684

- films 666-671

—ion pairing 292

— myogenic differentiation 679-681

— side chains 503

—thermal 33, 148

cross ratio invariance 467

crystal structures  88-90

crystalline biomolecules 832

crystalline PMMA 112

crystallinity 183

crystals, tetrahedral SnS 211

CS (chondroitin sulfate) 649

— chemical structure 640

CT (chitosan) 30, 126

— chemical structure 639

— derivatives  642-650

— hyaluronan/chitosan
multilayer 468

— polysaccharide-based microcapsules
785-786

CTAB (cetyltrimethylammonium bromide)
micelles 139-140

Cu, see copper

cubic microcapsules

curcumin 154

current—voltage measurements 600,
1005-1006

cushion structures 260-261

cyclodextrin (CD) 84

cyclohexane 77

cylindrical cavities/trenches 380

cylindrical microscopic captivities 194

cylindrical wells 878

cytoplasmic protrusions 760

cytoskeletal organization 671-679

cytotoxic drug 793

210, 384

d

3D artery model 124-128
3D cellular multilayers 120
3D objects 70

3D patterned multilayer assemblies 85-88

3D supramolecular structures 91

DADMAC (diallyldimethyl ammonium
chloride) 230

damaged endothelium 652

DAR (diazoresin) 51, 55, 137

data-intensive discovery 970

DC conductivity 324-328

— isothermal 331

DCs (dendritic cells) 28

Debye length 270, 283

—inverse 615

— surface potential model

Debye—Waller factor 221

decoloration 530

decomposition 1048

—core 778

— multilayers  290-292

- pH-dependent 773-774

decyl-grafted CMP  894-895

defensin 1046

deflection, membrane 366

deformation 879

degradation

— cationic polymers

— engineered LbL capsules

— enzymatic 930

- films 407, 997-999

— hydrolytic  740-741

— polyamines 740-741

delivery

— controlled 382-386, 765-776

— DNA 731-748

— drug, see drug delivery

— intracellular 384-386

— multi-agent 406-422, 731-748

— proteins  765-776

— small molecule 412-417

— targeted gene 633

— therapeutic  819-823

— transcutaneous 428

— see also release

DEN-COOH (carboxyl-terminated polyether
dendrimer) 47

dendrimers

— adamantyl-functionalized 85,
92-94

— amphiphilic 987

— cross-linkable 987

— DEN-COOH 47

- LbL films  769-770

- PAMAM 771-772, 957-958

— spherical 627

dendritic cells (DCs) 28

density

1009

734-736
813-816



— bone mineral 413

— charge 255, 296

— cross-link  669-671

— density-viscosity product 456

— SLD 203-204, 220, 251, 303

depletion layer 556

deposition

— alternate 141, 643

— CNT multilayers 596

—co- 142-143

— conditions  7-10

— covalent 514

—film 3

— hydrogen underpotential 541-545

— Langmuir-Blodgett 691

— LbL films 15-17, 338-340

— PEMs in porous media 908-910

— polyelectrolytes 778

— post-treatment  694-698

— reactive LbL 696

— step-by-step 693

deprotonation 1008

— charged groups 927

desalination 474476

design

— LbL capsules 749-763

— nanolayer assembly processes
393-435

— polysaccharide multilayers
637-658

—shell 753-759

desorption 491

deuterated layers 223

deuterated PMAA 347

dex-HEMA 750

dextran sulfate (DS) 126, 165, 430

— chemical structure 640

diallyldimethyl ammoniumchloride
(DADMAC) 230

diameter

— dry pore 631

— hydrodynamic 143

diazoresin (DAR) 51, 55, 137

diclofenac 416, 418

dielectric mirrors 31-32

differentiation 412

— myogenic 679-681

diffusion

— apparent coefficient 1014

— colloids  698-704

— diffusion-limited flux 307

— dilute diffusion regime 629-630

— effective area 547

— “in-and-out” 147

Index

—inter- 275, 301-305

— interlayer 421

— Laviron model 1010, 1016

— LbL encapsulation  833-834

— LbL films 700-705

— nanoparticles and biomolecules 691-710

— nitric oxide 124-128

— nonlinear control 311

— pore-to-bulk diffusivity 628

— post- 892

— (semi-)dilute regime 629-630

digestion, proteins 911-914

digestive enzymes 774

dilute solutions 614-617

1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride
(EDC) 714-715

dipalmitoyl phosphatidyl glycerol
(DPPG)  965-966

dipping 225-228

—cycles 488

— dip-assisted LbL assembly 204

—dip-LbL films 423

— dip-spin assembly 553-555

— solution temperature 242

—time 542

direct encapsulation 841

direct LbL processing 29-31

directed assembly 1-4

directed external fields 257

directed self-assembly 985-1001

disassembly, triggered 744

diselenide bonds 787

disintegration

— LbL films 767-768

— pH-triggered 343

disk electrodes 550

— rotating  305-306

disordered particles 995-997

dispersion 118

displacement model 251

dissolvation, templates 874-876

disulfide bonds 787

ditopic ligands 494

divalent metal ions 494

DLVO theory 270

DNA 4

— base pairs 807

— chemistry and hybridization 711-729

— delivery  731-748

— direct LbL processing 30

— DNA-containing LbL nanotubes 626

— double-stranded  816-817

— embedded 939
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— mobility 939
- plasmid 741
— self-assembled polymer/DNA
polyplexes 732
— single-stranded 723
— therapeutic delivery 822-823
n-dodecanethiol 46
domain-containing functional polyelectrolyte
films 891-905
Donnan potential
doping
— doping-moderated mechanical
properties 292
— fluorescein 623
—hole- 586
—level 289
double hydroxides 576
double layers 247
double-stranded assembly 106-111
double-stranded DNA (dsDNA) 816-817
double walled carbon nanotubes
(DWNTs) 603
doxorubicin  811-812, 819-821
DPPG (dipalmitoyl phosphatidyl
glycerol) 965-966
DQ-OVA 760
drug delivery
— cancer therapies 792-793
—unusual modes 72-75
— vascular wall  652-654
drugs
— antiinflammatory 418-419
— controlled release 750-759
— cytotoxic 793
— drug-loaded capsules 820
— drug-loaded multilayers 790
— encapsulation  777-799
—loading 749-763
— nanocrystal formulations 153
—release 165-167, 749-763
— sequential release 420
—small 698-700
— time-delayed release 790
dry pore diameter 631
drying 228
DS (dextran sulfate) 126, 165
— chemical structure 640
DSSCs (dye-sensitized solar cells)
DTA (bis-triazine) 59-60
dual-functional antibacterial coating 1047
dual protein release 419
dual stimuli-response  449-450
DWNTs (double walled carbon
nanotubes) 603

1007, 1011

765-776

402-404

dyes

— DSSCs  402-404

— dye-impermeable polyelectrolyte
barriers  901-902

—encapsulated 354

— Nile Blue 902

— pair-labeled oligonucleotides

— permeability 698-700

— pigment Orange 13  155-156, 158

— Procion Brown MX-GRN  513-515

— Prussian Blue 487-492, 694-695, 957

—removal 918-920

— rhodamine 116, 725, 782, 843

— stained fluorescence 847

dynamically excited LbL membrane 381

dynamics

—assembly 541

—chain  338-348

— charge exchange 1012

—PECs 340-342

725-726

e
e-noses  958-964
e-science 970
e-tongues 958-963
ECDs (electrochromic devices)
— multicolor 404—406
ECM (extracellular matrix)
—mnano- 100
ECs (endothelial cells) 124-127
EDC (1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride)
714-715
EDCs (endocrine disrupting chemicals) 954
effective diffusion area 547
EGFP (enhanced green fluorescent
protein) 735-736
eigenspectrum, quantized size-
dependent 552
EIS (electrolyte—insulator—semiconductor)
structure 958
electrical conductivity 192, 601
— post-incubation method 705-706
electrical conductor applications  582-589
electrical fields 258-259
electrical measurements
electrical properties
— anisotropic 583
— CNT multilayers  600-601
electro-optic effect 512
electrocatalytic activity 62
electrochemical cycles 501
electrochemical energy 393-435
electrochemical perturbation 1013

527-530

120-121

464, 600, 956-958



electrochemical potential 258

electrochemical QCM (EQCM) 1018-1021

electrochemical response 1004-1012

electrochemical sensors  955-956

electrochemical swelling 259

electrochemically active multilayers
1003-1038

electrochromic devices (ECDs)

— multicolor 404-406

electrochromism 502

electrodes

— biofuel cell cathodes

— chemically modified

— CNTs 398-400

—disk 305-306, 550

— DWNT-based 603

— geometric capacitance 960

— graphene-modified 62

— interdigitated 963, 972

—LbL 398-402

— nanostructured  539-369

— nanostructured photoelectrodes

— platinum  540-552

— Q-CdS photoelectrodes

— transparent  602-604

—wire 543

electrolytes

— EIS structure 958

— poly-, see polyelectrolytes

— salt-in-polymer 321

electromagnetic energy 515

electromechanical actuators

electron hopping 1012-1018

electron transfer 1005

— electrochemical perturbation 1013

electronic applications  473-509

— clay multilayers 581-582

electroosmotic flow 295

electrophoresis

— capillary 295

— sticky gel 346-347

electrospinning 120

electrostatic adsorption 491

electrostatic interactions 596

electrostatic LbL assembly 44-47, 52-58

— mi—m interaction complex  62-64

electrostatic supramolecular assembly
473-509

electrosynthesis 632

ellipsometric thickness 290

ellipsometry 278

embedded DNA 939

embryonic stem cells (ESCs)

emulsification 833

527-530

1031-1033
1010, 1015

552-558

556-558

530-533

660, 679-684

Index

emulsions, LC 803
encapsulation 74

— antigens 760

— bio-template-based 831-832

— biomolecules 831-850
—cells 210-213

— diffusion-based 833-834
— direct 841

—dyes 354

— efficiency 834

— loading-based 832-833

— organic phase 835

- OVA 822

— proteins 834

— rhodamine-labeled PSS polymers 782

- SLbL 151

end-to-end mass/charge ratios 1024
endocrine disrupting chemicals (EDCs) 954

endothelial cells (ECs) 124-127
endothelium 652

energy

— applications  607-608

— electrochemical 393-435

— electromagnetic 515

— FRET 724-727

— interaction 287-290

— pump pulse 521

— transfer efficiency 648

energy transfer

— control 898

— efficiency 648

— functional polyelectrolyte films 891-905

engineered LbL capsules 801-829

enhanced green fluorescent protein
(EGFP)  735-736

enhanced quantum yield 53

entrapment, antibacterial peptides

entrapped redox centers 1014

enzymes

— chemical-responsive capsules 864

— COX enzyme assay 418

— digestive 774

— enzymatic conversion 814

— enzymatic degradation 930

895-898

—films 1029
- GA 64
- GOx 64

— HRP 127, 847-849

— kinetics 992

— luciferase 428

— patterned enzyme-MWNT film 606
epiblast 682

EQCM (electrochemical QCM)
equations, see laws and equations

1018-1021
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Index

equilibrium
- binding 766
— charge compensation 285-287
— equilibrium constant 286
— equilibrium-based charge reversal 424
—PECs 340-342
— salt/polymer sorption 304-305
erodable LbL films 755
ESCs (embryonic stem cells)
ester functionality 743
etched gold patterns 59
even—odd effect 278-279
Everitt’s salt 490
exchange
— charge 1012
—ion 1018-1024
— polyelectrolyte 358
— proton exchange fuel cells 395-398
- “reluctant” mechanism 305
exchangers, amphoteric 308,

1018
excitation, impulse 464-465
exfoliated clays 574
— Laponite 898
exploding capsules 382
exponential build-up 461-462
exponential growth 300-301, 637

660, 679-684

expression

— muscle-specific proteins  679-681
— vectors 588

external fields 242-259

— directed 257

extracellular matrix (ECM) 120-121
—mnano- 100

extrinsic charge compensation 285-292, 322
- films 698-699

extrinsic redox PEMs 1019

f

Faraday’s law 1005

Fc-SiO, (ferrocenyl-functionalized silica) 87
feedback active coatings/films 1039-1050
ferrocyanide (FC) 259

— ion-paired PEMs  309-312
ferrocene-labeled glycogen 770
ferrocenyl-functionalized silica (Fc-Si0,) 87
fibers

— antibacterial 179-182

— cellulose  171-187
— nonlinear optical
—silica 519

—wood 176-179
fibroblasts 123, 452
fibroin  198-199

519-525

fibronectin (FN) 120-122, 988
— fibronectingelatin films 100
fillers 190

films

— ampbhiphilic polyelectrolyte 896

— bacterial biofilms 1045

- CaF, 17

— catalytic  914-915

— charging 545

— conductivity spectra  321-323

— conformal 400

— cross-linking  666-671

— degradable 734-736, 997-999

— deposition 3

— emerging properties

—enzyme-MWNT 606

- ESCs  679-684

— exponentially growing 301

— feedback active  1039-1050

— free-standing 189-218, 450-453, 578,
874-876

— functional 144, 352, 473-509, 891-905

— growth  660-661

- GS-IL 78-79

— hydration 660-666

— hydrogen-bonded 342

— internal composition  660-666

- ISAM 511, 517

- Langmuir-Blodgett 5-6, 955

— layering  338-348

— LbL, see LbL films

— mesoporous nanocompartment 73

— metal film/solution interface 960

— microporous 48

— multicomponent 7, 421

— myogenic differentiation 679-681

— nanoparticle-containing  914-915

— nanoporous 204-205

— patterning techniques 985-988

— polyelectrolyte multilayer, see polyelectrolyte
multilayers

— polymer 113-120,

— post-treatment  694-698

— PSS/PDADMAC  921-922

— remote release  925-950

— responsive free-standing 451-453

— self-assembled 488

— self-induced release  925-950

—silk  367-368

— SMILbL 54-58

— stability 118

— stratified polyelectrolyte 898

— structural tailoring 140-144

— structure  342-348

705



— template nanospaces 104-106

— thickness 10

— thin, see thin films

— trypsin-containing polyelectrolyte
911-914

— ultrathin  102-104, 189-204, 400

— see also nanofilms

filtration 152

fitting  223-224

flat LbL films 364-372

— sensing applications

flat substrates 442

flat surfaces 618-624

flatly adsorbed chains

378-382

270-275

flexible nanocomposites 406
flexible substrates 369
flocculation 16
Flory-Huggins fit 249

flow-through QCR cell 466

fluorescein 725

—doping 623

— FITC 857-860, 863

fluorescence dyes 847

fluorescence microscopy 116

fluorescence resonance energy transfer
(FRET) 724-727

fluorescent coatings 504

fluorescent multilayer backpacks

fluoride 920-921

flurbiprofen 416

EN (fibronectin)

foam coatings

force

— force—deformation curves

— force extension curves 49

— pull-off 178

— spectroscopy  369-370

—viscous 225

four-point probe measurements

fracturing, LbL films 207

free decay of oscillation 464465

29

120-122, 988

136-138

375-376, 879

600

free radical initiator 106
free-standing films 189-218
—brush 450-451

— clay multilayers 578

- PEM 874-876

— responsive 451-453

free-standing hydride particle composites
free-standing multilayers 363-392

— sensing applications  378-382
frequency

—resonant 456

— synthesizer 466

— ultrasound ranges 780

94

665
301

frozen chains
frozen segments
fuel cells

— biofuel cell cathodes
— CNT multilayers 587
— proton exchange 395-398
functional films 473-509

— antibacterial 352

— free-standing brush 450451
— polymeric complexes 144
—thin 493-504

functional groups 9

— see also groups

functional materials 691-710
—nano-bio- 985-1001
functional membranes

1031-1033

907-924

functional nanoscale fillers 190
functional nanotubes 613-636
functional polyelectrolytes 1025
—films 891-905

functional polyoxometallates 703
functionalities

—amine 742

—ester 743

— multiple 852

functionalization

— membrane interior 908-918

- MWNTs 398-400, 601

— polymeric nanomembranes 783, 869
fusion

— capsules 858-861

— salt-induced 930

fuzzy supramolecular objects 6-7
g

Gaussian regime 615

gelatin 122

gelatin-based nanoparticles 160
gels

— hydro-, see hydrogels

— micro- 383

gene delivery 633

gene expression, luciferase 428
gentamicin 414415

geometric capacitance 960
geometries, confined 25-28, 874
giant vesicles 967

glass substrates, coated 489, 991
glass transition 330
glassy state 665
glucoamylase (GA)
glucose 63, 754

— chemical-responsive capsules
— sensing 606

64

863

Index
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Index

glucose oxidase (GOx) 64
— modified Pt nanoparticles
glucose saturation 1028
glutathione (GSH) 815
glycogen, ferrocene-labeled 770
glycopeptides 415

glycoproteins 765

gold

— etched patterns 59

— nanostructures 964

— (super)hydrophobic 45-47

gold nanoparticles 191-193

— patterned arrays 369

— sandwiched 201

graded-index antireflection coatings 35
graphene

— graphene/ionic-liquid Hi-LbL 78

— graphene-modified electrodes 62

— immobilization 62

— patterning  992-995

— sheets 78, 197

— synthesis 992

graphene oxide (GO), LbL films
graphite 992

548-549

195-198

gratings 521-524
groups
—amine 667

— 2-bromoester 447

— carboxylate 742

— carboxylic 173, 667

— charged 927

— functional, see functional groups
— hydrophobic 327

— pH-sensitive 26

— prosthetic 1027

— protonated hydroxy 856

—side 202

— substituent 497

— substrate-binding 26

— unmasking 742
growth

— CNT multilayers
— exponential 637
- films 660-661
— QCR monitoring 461-462

GS (graphene sheets) 78-79, 197
GSH (glutathione) 815

guest molecules 892

—active 1039

596-600

h

HA (hyaluronan) 642-646

— chemical structure 640

— hyaluronan/chitosan multilayer 468

— PLL/HA films 660-664

HAECs (human aortic endothelial cells)
127-128

harmonic displacements 1014

HB-LbL (hydrogen-bonded LbL)

heating, microcapsules 865-866

helical assembly 114

hemicellulose 173

hemoglobin 1048

heparin  647-649

— chemical structure 640

- layers 162

Hertzian coordinates 370

hexacyanoferrate (HCF) 483-484, 488-492

hexacyclen-hexaacetic acid  486—487

hierarchic LbL assembly 69-81

—sensors 75

hierarchical assemblies 743

hierarchical cell manipulation 121-124

hierarchical structure 740

high-performance nanocomposites
576-578

history of LbL assembly 4-6

HIV 821

holes

— hole-doping 586

— hole scavengers 540-557

— photogenerated 558

— triangle 879

hollow capsules

hollow microchambers

hollow structures 372

homogeneous swelling 249

homopolymeric blocks 809

Hooke’s law  373-374

hopping

— charge 545

— electron 1012-1018

hopping model 311

host—guest interactions 83-97

HRP (horseradish peroxidase) 127

human aortic endothelial cells (HAECs)
127-128

human blood 638

human umbilical vascular endothelial cells
(HUVEC) 124

humidity

— relative 249, 324

—sensor 605

— time-humidity superposition
332-335

HUVEC (human umbilical vascular
endothelial cells) 124

hyaluronan (HA) 642-646

836-839

113-120
874-876



— chemical structure 640

— hyaluronan/chitosan multilayer 468

— hyaluronic acid 30

— PLL/HA films 660-664

hybrid barriers 893

hybrid capsules 779

hybrid materials 91

hybrid nanostructures 403, 757

hybridization

— complementary oligonucleotides 716

- DNA 711-729

— efficiency 722-723

hydrated ions 491

hydrated region 460

hydration 285

- films  660-666

— polymer matrix 327

— swellability  662-664

hydration number 290

hydraulic permeability 474

hydride particle composites 94

hydrodynamic diameter 143

hydrogels

—dex-HEMA 750-752

— LbL-derived 348-353

— pH-sensitive 209

hydrogen-bonded assembly 807

hydrogen-bonded films 342

- self-floating 344

hydrogen-bonded LbL (HB-LbL) 47-50,
58-60, 836-839

hydrogen-bonded multilayers 808

hydrogen-bonded polymeric complexes
138-139

hydrogen peroxide (H,0,)-sensing 545-548
hydrogen underpotential deposition 541-545

hydrogenation, selective 915

hydrolysis, urea 968

hydrolytic degradation 407, 734-736,
740-741

hydrophilic OEG-silane 620

hydrophilic patterns 1049

hydrophilic PEMs  893-895

hydrophilic polymers 395

hydrophobic alkane silane 620

hydrophobic gold 47

hydrophobic groups 327

hydrophobic nanodomains 893-898

hydrophobic pockets 353

hydrophobically modified polyvinylamine
(PVAm) 180

hydroquinone 312

hydrothermal treatment 33

hydroxides, layered double 576

Index

hydroxy groups, protonated 856
hyperbolic equation 670, 677
hyperswelling 288

hysteresis, capsule size 349, 857

i

IDMAP (interactive document map) 971

illumination, chopped 555-556

bis-imidazolylpyridine-metal ion
complexes 502-504

2-iminobiotin 766

immobile assembly 1014

immobilization

— antibodies 912

—avidin 911

— functional polyoxometallates 703

— graphene 62

— liposomes  934-935

immunoblots  679-681

immunofluorescence images 680

immunostaining 125

impedance 464

— spectra 323

— spiral 457, 460

— surface acoustic 457, 460, 1026

impermeable shells 870

imprinted surfaces 873

impulse excitation 464-465

“in-and-out” diffusion 147

in vitro release 167

In vivo scaffolds 412

incorporation constant 105

indium tin oxide (ITO) 45-46, 440

— ITO-coated glass substrates 489

inflatable catheter balloons 738

inflated microcapsules 843-844

inhibiting agents  1044-1045

inhibitory concentration 414

inkjet LbL assembly 590

innercentric multicompartment
microcapsules 932

inorganic LbL films 17

insulin 164, 754, 770-774

interactions

— affinity 99-133

— coordinative 50, 495

— covalent 806

— electrostatic 596

— energies 287-290

— host-guest  83-97

— molecular 837

— monomer/substrate 274

— non-electrostatic  238-242

- 62-64
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— polycation—protein 167 - permeability 698-700

— polyion—polyion 1018 — separation  479-480, 908

—van der Waals 99-133 isotactic (i) PMMA 100-104

—weak 208-213 isothermal DC conductivity 331
interactive document map (IDMAP) 971 isothermal titration microcalorimetry 661
interactive layers 182-184 isotopic effect 254

intercalating layers 226 ITO (indium tin oxide) 45-46, 440
interdiffusion 275 — ITO-coated glass substrates 489

— polyelectrolyte 301-305
interdigitated electrodes 963, 972

interfaces J776 macrophages 653
— metal film/solution 960
— metal/polymer 1017 k
— multilayer/solution 298 key equilibria, charge compensation 285-287
interference colors 184 Kiessig fringe 244
interlayer diffusion 421 kinetic trapping 430
interlayer interpenetration 296, 692 kinetics
internal composition, films  660-666 — adsorption 232
internal microstructure 201-204 — composition manipulation 429-431
interpolyelectrolyte complexes 166 —enzyme 992
intracellular delivery 384-386 — release 356
intramuscular site 413 — SMILbL films 56
intravascular stents 737 Kirby Bauer assay 418
intrinsic charge compensation 240,
285-292, 322 I
- films 698-699 B-lactamase 814
inverse Debye length 615 Langmuir-Blodgett (LB) films 5-6, 955
inversion, center of 512 — deposition 691
inwards build-up self-assembly 845-847 Langmuir plot 105
ion conduction 329-332 lanthanide-doped nanocrystals 194
ion pairing 666-667 Laponite 898
— association constant 291 laser-induced release 868
— competitive 283-292 Laviron diffusion model 1010, 1016
— cross-links 292 laws and equations
- PEMs 281-320 — complex shear modulus 457
ion transport 305 — cost function 971
— conductivity spectra  321-336 — Donnan potential 1007, 1011
ionic liquids (ILs) 78 — equilibrium constant 286
— electromechanical actuators  531-533 — Faraday’s law 1005
ionic polymer CNC (IPCNC) actuators — Hooke’s law  373-374
531-533 — hyperbolic equation 670, 677
ionic self-assembled multilayer (ISAM) — interactive document map 971
films 511, 517 — inverse Debye length 615
ionic strength 143, 239-240, 1008 — Levich equation 306
— scalar fields 243-244 — Lie product formula 460
— water swelling 256 — Mébius transformation 458, 467
ions — nonlinear polarization 512
— dynamics 331 — phase-matching condition 522
— electrochemical energy 395-406 — refractive index 220
— exchange 1018-1024 — Sammon’s mapping 971, 974-975
— hydrated 491 — scattering length density 220
— ion effects 238-242 — silhouette coefficient 975
—ion traps 53-54 - Young’s modulus  373-374

—organic 477 layer-by-layer ..., see LbL ...



layered double hydroxides (LDH) 576
layers

— adsorbed 921-922

— branched 357

— capping 1009

— depletion 556

— deuterated 223

- double/quad- 247

— fibroblast cell 123

— film layering 338-348

— heparin 162

— interactive 182-184

— intercalating 226

— interpenetration 296, 692

— lipid layer pair 779

— loading within 811-813

— mobile polymer 1041

—mono- 619

— multi-, see multilayers

— organic-metallic 92

— phospholipid 122

— poly-L-lysine 162

— polyacid 355

— protonated 223

-S- 260

— selectively labeled 203-204

— stratified 420

— submonolayers 551

— substrate-mediated layering 348

— see also multilayers

LbL assembly 1-21

— automated spray- 422-431

— cellulose fibers/fibrils 171-187

— charge storage 398-402

— clays 574-582

— CNT-based 596-602
— composites  573-593
— confined geometries
— dip-assisted 204

— electrostatic  44—47, 52-58, 62—64
— functionalized MWNTs  399-400
— hierarchic 69-81

— host-guest interactions  83-97

— hydrogen-bonded 47-50, 58-60
— imprinted surfaces 873

— inkjet 590

— membrane-templated 625

— methods  43-67

— multi-agent delivery 735

— nanoscale elements 25-28

— polymeric complexes 135-150

— porous structure 111-113
— proton exchange fuel cells
— responsive  337-362

25-28, 618-633, 874

395-398

Index

—sensors 75

— spin-assisted 203-204

— structural tailoring 140-144

— supramolecular 84-85

— surface charge distribution 297-301
— templates  171-187, 619-621

— ultrasonication-assisted 154

— van der Waals/affinity interactions 99-133
— washless 161-163

LbL capsules

— design  749-763

— engineered 801-829

— living cells  759-761

— shell design  753-759

LbL coatings

— microgels 383

— nano-/micro-shell 587

— nanoparticles 159-161

LbL codeposition 142-143
LbL deposition 696

LbL electrodes

— CNTs 398-400

— DSSCs  402-404

— DWNT-based 603

LbL encapsulation

— bio-template-based 831-832
— diffusion-based 833-834

— hydrogen-bonded 836-839
— limitations  834-835

— loading-based 832-833

— organic phase 835

— reverse-phase  836-840

LbL films

- avidin-containing  765-768
— (bio)sensing 951-983

- buckling measurements  367-369

—CNTs 195-198

— concanavalin A (Con A)-containing
768-769

— conductivity spectra  321-323

— controlled architectures 951-983

— dendrimer-containing  769-770

— deposition  338-340

— diffusion  700-705

— dip- 423

— disintegration 767-768

— electrochemically active  1003-1038

— erodable 755

—flat 364-372

— fracturing 207

— freely standing 189-218

— hydrophobic pockets 353

—inorganic 17

— insulin-containing 770-774
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Index

— membrane skins 918

— methanol-treated 367

— multi-agent drug delivery 406-422
— nanoparticles  693-694
—nanoporous 100-113

— patterning  14-15, 204-208
—PB 487-492

— permeability 698-700

— photovoltaic properties 580

— porous 204208

— sculptured  207-208

— step-by-step deposition 693

— stimuli-sensitive  765-776

— stratification  898-901

— surface-initiated polymerization 437-454
— swellable 348-358

LbL hydrogels 348-353

— pH-sensitive 209

LbL lift-off 621-624

LbL membrane 381

LbL microcapsules

— anisotropic  209-210

— magnetic 866

— mechanical properties 372-378
- stimuli-responsive  853-873
LbL-modified colloids 711-729
LbL nanotubes 626, 630-633

LbL polyelectrolyte shells 153-154
LbL polymer films 113-120

LbL processed multilayers 25-41
LbL processing, direct 29-31

LbL protein nanofilms 120

LbL self-assembly 440-441

LbL shells 151-170

— cell encapsulation 210-213

LC (liquid crystal) emulsions 803
lectin 768

length scale 2

2-level antibacterial coating 1047
Levich equation 306

Lie product formula 460

lift-off LbL 621-624

ligands

— di-/polytopic 494

— metal-to-ligand charge transfer 500
— Schiff-base 493

— targeting 793

light harvesting 553
light-responsive microchambers
light-sensitive microcapsules 781
linear build-up 461-462
linear growth 300
linker, bis-azide 808
lipid layer pair 779

879-881

liposomes  803-804, 814

— immobilization 934-935

— proteo- 963, 972

— stabilized 936

liquid crystal (LC) emulsions 803

liquids, ionic, see ionic liquids

lithography

— nanoimprint
92-93, 618

— nanosphere 516

living cells 28

— direct LbL processing 29-31

— LbL capsules 759-761

— programmable pharmacies 394

loading

— capacity 60

— capsules 854

— drugs 749-763

— loading curve 370

— loading-based LbL encapsulation 832-833

— load-responsive microchambers 879-881

— microchambers 877-878

— proteins 822

— therapeutic cargos 809-813

— within layers 811-813

local mechanical properties  369-370

localized micro-environments 409

83, 85-88,

long-period gratings (LPGs) 521-524
long-range transport 334

loss modulus 645

low solubility materials 151-170

LPEI-ac (poly (ethyleneimine N-acetic
acid)) 487

luciferase 428

luminescence, suppression 193-194

lymphocytes 28

lysozyme release 410

m
macrocyclic compounds  480-487
macroinitiators  440-441

macromolecular chains 624

macromolecules, amphiphilic 893-895

macrophages 29

~J776 653

magnetic LbL capsules 866

magnetically sensitive release  779-780

major histocompatibility complex
(MHC) 931

maltose 63, 770

manipulation

— composition 429-431

— hierarchical 121-124

Manning condensation 615



mass change methods 954

mass/charge ratio 1024

material assembly  804-809

materials science 2

materials separation  473-509

matrices

— extracellular, see ECM

— hydration 327

— LbL-derived hydrogels

- PEM 261

MBSA (5,5 -methylene-bis(N-
methylsalicylidene amine)) 493-494

MDR (multidrug resistance) 820

MEA (membrane-electrode assembly)
397-398

mechanical fields 257

mechanical properties

- and composition 666-671

— CNT multilayers  583-584,
601-602

— cross-link density  669-671

— doping-moderated 292

— free-standing multilayers 363-392

— LbL-derived hydrogels 350-351

— LbL films 199-201

— LbL microcapsules

—local 369-370

— measurement 364-372

— PEMs 997-999

— tailoring  363-392

mechanical stability 384-386

mechanical stress  257-258

mechanically robust coatings
146-147

mechanically strengthened capsules

mediated forward transfection (MFT)

medical applications 637-658

— CNT-based LbL assembly 608-609

— CNT multilayers 588-589

— engineered LbL capsules

melamine formaldehyde (MF)

— molecular structure 750

membrane-electrode assembly (MEA)
397-398

membranes

— catalytic 908, 915-917

—cell 260-261

— composite 484

— contactor 917

— deflection 366

— dynamically excited 381

— functional 907-924

— functionalized polymeric
nanomembranes 783

351-353

372-378

32-35,

927
999

816-823
802, 867-868

Index

— ion-separation 908
— macrocyclic compounds
— membrane flux 310
— membrane-templated LbL assembly 625
— PEM  474-504
— polyethersulfone 921
— preparation 480
— semi-permeable 836
—skins 918
— see also nanomembranes
MEMS (microelectromechanical
systems) 90, 586
mesoporous carbon (CMK-3) Hi-LbL 75-78
— capsules  76-78
mesoporous nanocompartment films 73
mesoporous templates 810
metabolites 754
metal complexes, step-by-step deposition 693
metal film/solution interface 960
metal/graphene conductive patterning
992-995
metal ions
—alkali 482
— divalent 494
— metal ion complexes
— rare earth 482
metal nanoparticles 539-369
metal/polymer interfaces 1017
metal-to-ligand charge transfer (MLCT)
metastable pitting region 314
methacrylates  100-113
methanol-treated LbL films 367
methicillin-resistant Staphylococcus aureus
(MRSA) 524-525
methods and techniques
— buckling measurements  367-369
— Cahn balance technique 174
— colloid probe tapping mode 271
— computational 969
— cross ratio invariance 467
— electrochemical sensing  955-956
— impulse excitation 464-465
- Langmuir-Blodgett method 691
— LbL assembly 43-67
- MEA 397-398
— microcantilever technology 379
— nanosphere lithography 516
— non-destructive patterning 622
— optical detection methods 952-954
— parallel coordinates technique 976
— patterning techniques 985-988
— PEM preparation 224-233
- post-incubation method 705
—regression 970

480-487

493-504

500
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Index

— reverse-phase LbL  836-840

— stamping process 986

— statistical 969

— step-edge-like methodology 993

— thickness-shear mode 455

5,5 -methylene-bis(N-methylsalicylidene
amine) (MBSA) 493-494

MF (melamine formaldehyde) 802,
867-868

— molecular structure 750

MHC (major histocompatibility
complex) 931

micelles

- BCMs 353

— block copolymer 61-62

- CTAB 139-140

— responsive cores 353-358

micro-environments, localized 409
micro-shell LbL coatings 587
microcalorimetry 661
microcantilever technology 379
microcapsules

— adsorption 935

— anisotropic LbL  209-210

— chemical-responsive  862-864
— controlled delivery processes

— covalently stabilized 784

— cubic 210

— heating  865-866

—inflated 843-844

- light-sensitive 781

— magnetic LbL 866

— mechanical properties 372-378
— multicompartment 932

— permeability 928

— pH-responsive 855-858

— polymer composite multilayer
— polysaccharide-based 786

- redox-responsive 862

— salt-responsive  858-861

- selfinduced/remote release  925-950
— stimuli-responsive  853-873

— thermo-responsive  865-866

— see also capsules; encapsulation
microchambers

—arrays 873-890

—loading 877-878

— responsive  879-881

—roofs of 879

— standing hollow 874-876
microcontact printing (uCP) 58

— cation-selective 49

microcontainers 925

microcores 164

382-386

851-873

microcrystals

— paclitaxel 157

— pigment Orange 13 158

microelectromechanical systems
(MEMS) 90, 586

microencapsulation 831

— see also capsules; encapsulation

microenclosures 841-843

microfluidic channels 27

microgels, LbL-coated 383

microinterferometry 375-376

micromechanical properties 364-367

microparticulate templates  750-753

microporous films 48

microreactors 816-818

microscopic captivities 194

microscopy

— confocal 381-383, 717-719

— fluorescence 116

microshells 151

microstructure  201-204

“middle-down” proteomics 914

MIGRATION model 328-329

mimicry, cell- 71

minimum inhibitory concentration
(MIC) 414

mixing ratio, PECs  140-141

MLCT (metal-to-ligand charge transfer)

mobility

— charge carriers 324

- DNA 939

— polymer layers 1041

Mobius transformation 458, 467

model materials 671-679

models, see theories and models

modified polyvinylamine (PVAm) 180

modular assembly 790

modulus

— complex shear 457

— storage/loss 645

- Young’s, see Young’s modulus

molar mass, number-average 894

molecular contact zone 177

molecular interactions 837

molecular motion 113

molecular structures

— alginate 750

— dex-HEMA 750

— melamine formaldehyde 750

— polyelectrolytes 756

— see also structures

molecules

— bio-, see biomolecules

— bioactive  351-353

500



— electrochemical energy 395-406

—guest 892, 1039

— small organic  918-920

— therapeutic delivery 819-821

monoclonal antibodies 818

monolayers, OEG 619

monomer/substrate interactions 274

montmorillonite (MTM) 575

— PVA/MTM nanocomposites 577

morphologies

— myotube 680

— PEMs 893, 997-999

—surface 201-204

— surface-grafted polymer chains 438

— transition 119

motifs, host-guest 83

motion, molecular 113

mouse fibroblasts 452

MRSA (methicillin-resistant Staphylococcus
aureus) 524-525

multiagent delivery 731-748

— LbL films 406422

multicellular models 70-72

multicolor electrochromic devices 404—406

multicompartment microcapsules 932

multicompartmentalized polyelectrolyte
films 898

multicomponent films 7, 421

multidimensional projections 971-977

multidrug resistance (MDR) 820

multifunctional nanostructures 633

multilayer capsules  777-799

multilayered three-dimensional objects 70

multilayers  642-650

— buildup 10-13

— capping 179

— cellular backpacks

—clay 575-582

— CNT 583-584, 595-612

- 3D cellular 120

— 3D patterned assemblies

— decomposition 290-292

— drug-loaded 790

— electrochemically active  1003-1038

— exponential growth 637

— free-standing 363-392, 578

— graphite 992

— hyaluronan/chitosan 468

— hydrogen-bonded 808

— ion transport 305

— LbL processed 25-41

— multilayer/solution interface 298

- neutron reflectometry 219-268, 275

— Nile Blue-loaded 902

28-29

85-88

Index

— non-electrostatic interactions 238-242

— patterned systems 985-1001

— polyelectrolyte, see polyelectrolyte multilayers

— polyion capsules 863

— polymer 831-850

— polymer composite microcapsules
851-873

— polysaccharide 637-658

— reverse-phase LbL build-up 837-838

— robust coatings  32-35

— shear compliance 460

— SI-ATRP  443-447

— spray-/spin-assisted assembly 13-14

— stress—strain curves 293

— structural organization 575-576

— thin films 69-81, 395-406

— see also layers

multiple adsorption 447-449

multiple functionalities 852

multiple-hue flexible nanocomposites 406

multiple sequential assembly 493

multisegmented functional nanotubes
613-636

multistack heterostructures 32

multiwalled carbon nanotubes (MWNTs)
582

— biofuel cell cathodes

— (bio)sensing 968

— functionalized 398-400, 601

— layer growth 599

— patterned enzyme-MWNT film 606

muscle cells, smooth 124-127, 677

muscle-specific proteins 679-681

mushroom morphology 438

myoblasts  679-684

— attachment  671-674

- C2C12 674-675

myogenic differentiation 679-681

myotube morphology 680

1032

n

Na, see sodium

nacre, nanostructured artificial 576

Nafion 322, 327

— bending response 532

nano-electrical mechanical system
(NEMS) 586

nano-extracellular matrix (ECM) 100

nano-/micro-shell LbL coatings 587

nanobiomaterials  985-1001

nanocapsules  114-120

nanocatalysts  1003-1038

nanochannel coatings 27

nanocolloids
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Index

—aqueous 151-170

— carbon 607

— paclitaxel 157, 160
nanocompartment films 73
nanocomposites

— high-performance 576-578
— multiple-hue flexible 406
- PVA/MTM 577
nanocontainers 925
nanocores 151-170

— surface modification 163
nanocrystals

— cellulose 172, 182-184

- drug formulations 153

— lanthanide-doped 194

— LbL films 194-195
nanodomains 893-898
nanofibers

— nanofibrillated cellulose 172, 182-184

— polyaniline 400-401, 405-406

— scaffolds 120

nanofillers 147-148

nanofilms

— protein 120

— see also films

nanofiltration 919

nanoimprint lithography (NIL)
92-93, 618

nanolayer assembly processes

nanomembranes 196

— functionalized polymeric

— silk fibroin  198-199

— see also membranes

nanoparticles

— bridging flocculation 16

— catalytic nanoparticle-containing
films 914-915

- CdTe 702

— core-shell 1030

— diffusion  691-710

— gelatin-based 160

—gold 191-193, 201, 369

— hybrid nanoparticle/polyelectrolyte
capsules 757

- LbL films 693-694

—metal 539-369

— nonlinear optics 517

— PAC-capped 540-541

-PB 957

— PLGA 428-429

- semiconductor 539

—silica 526

— soft organic  159-161

— supramolecular crystal structures

83, 85-88,

393-435

783, 869

88-90

619-621
100-113, 204-205,

nanopatterned surfaces

nanoporous LbL films
624-633

nanoporous shell structure 711-712

nanoreactors 1030-1031

— enhanced quantum yield 53

nanoscale elements  25-28

nanoscale fillers 190

nanosheets

— graphene 78, 197

— PNIPAM 451

nanospaces 104-106

nanosphere lithography (NSL) 516

nanostripes 613-636

nanostructured artificial nacre 576

nanostructured electrodes 539-571

nanostructured photoelectrodes 552-558

nanostructures

—gold 964

— hybrid 403

— multifunctional 633

—silver 964

nanotransfer printing (nTP) 85

nanotubes

— carbon, see carbon nanotubes

— DNA-containing LbL 626

— multisegmented functional

— polypyrrole 632

nanowires 403

—silver 191-193

— synthesis 993

near-infrared (NIR) irradiation 781

nearly constant loss (NCL) behavior 329

NEMS (nano-electrical mechanical
system) 586

networks

— coordination polymer 496

—neural 970

neurites 588

neutralization 1042

neutron reflectometry 203-204, 219-268,
275

Newton’s rings 365

NFC (nanofibrillated cellulose) 172,
182-184

NG108-15 cell 588

nickel ion complexes 497-499, 502

nickel-platings, selective 994

nickel-titanium (NiTi) stents 650

NIL (nanoimprint lithography) 83, 85-88,
92-93, 618

Nile Blue-loaded multilayer 902

NIR (near-infrared) irradiation 781

nitric oxide diffusion 124-128

613-636



o-nitrotoluene 916
NMR (nuclear magnetic resonance),
PMMA 107
noncharged polymer—polymer
complexes 136
nondegradable polyanions 407
nondestructive patterning 622
nonelectrostatic interactions = 238-242
nonlinear build-up 461-462
nonlinear control, diffusion 311
nonlinear optical fibers 519-525
nonlinear polarization 512
nonlinear swelling 249
nonspecific binding 718-721
NSL (nanosphere lithography)
nTP (nanotransfer printing) 85
nuclear magnetic resonance (NMR),
PMMA 107
null-ellipsometry 278
number-average molar mass

516

894

o

odd-even effect 256-257, 278-279
oligo(ethylene glycol) (OEG) monolayers
oligonucleotides

— arrangement 724-727

— coupling 713-716

— idealized orientation 809
one-step coupling 716

optical applications, clay multilayers
optical detection methods 952-954
optical fibers 519-525
optical properties, LbL films
optically addressable capsules
optoelectronic devices 602
optoelectronic materials 511-537
ordered particles 995-997
organic barriers 893

organic compounds, poorly-soluble
organic ions 477
organic-metallic layers 92
organic nanoparticles, soft
organic phase

— inwards build-up self-assembly 845-847
— LbL encapsulation 835

organic solvents  721-722, 831-850
orthopedic applications 411
osmium-containing polyelectrolyte
osmotic pressure 247

— electrochemical swelling 259
ovalbumin (OVA) 758-761

— encapsulated 822

overlap concentration 616
oxidation

619

581-582

199-201
868-869

155

159-161

1027

Index

— ferro cyanide (FC) 259

- surface  549-550

— wet-air 917

oxidative electrochemical cycles
oxygen reduction 550-552

oxygen transmission rate 581

501

p

7-7 interaction complex 62—64

PA (polyacrylamide) 677-679

PAA (poly (acrylic acid)) 47-55, 695—-698

— cellulose fibers/fibrils 174-179

- PECs 137-139

PAC (polyacrylate-capped)
nanoparticles 540-541

paclitaxel 154-155

— drug release 166

— microcrystals/nanocolloids

— nanocolloids 160

PAH (poly (allylamine hydrochloride)) 57,
174-179

— aqueous nanocolloids 156-158

— biomolecule encapsulation 832

— diffusion of nanoparticles 694-698

— LbL films 190-191

— optoelectronic materials 513-514

— PAH-PSS capsules 871-873

— PEMs 226-227, 234-235

pairing, ion, see ion pairing

PAMAM (poly (amidoamine)) 963

— dendrimers  771-772, 957-958

PAMPS (poly (2-acrylamido 2-

157

methylpropanesulfonic acid)) 528-529
pancake morphology 438
PANi (polyaniline nanofibers) 400-401,
405-406
parallel coordinates technique 976
particles

— anisotropic 933

— carboxylated 724

—clay 574-575

— core—shell 711-712

— LbL film deposition 15-17

— nano-, see nanoparticles

— spherical 443

— triangular 965

passive controlled release 407-417

passive host-active guest structure 1039

passive protection activity 1042-1044

patterned arrays, gold nanoparticles 369

patterned enzyme-MWNT film, for glucose
sensing. 606

patterned LbL films, freely standing 205-207

patterned multilayer systems 985-1001
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Index

patterned resists 618

patterned target 89

patterning

— buckling 363

— conductive  992-995

— graphene  992-995

— hydrophilic 1049

— LbL films 14-15

—metal 992-995

- non-destructive 622

— PEMs 988-990

— polyelectrolyte capsules

— proteins  990-995

— self-assembled monolayers

PB (Prussian Blue) 487-492,
694-695

— nanoparticles 957

PBD (probe beam deflection) 1022

PCA (principal component analysis) 959

PCR (polymerase chain reactions) 682-683

PDAC (poly (diallyldimethyl ammonium
chloride)) 396-397

PDADMA (poly (diallyldimethyl
ammonium)) 287, 291-292, 295-299

— QCR monitoring 457, 462-463

— selective transport 476-478

PDADMAC (poly (diallyldimethyl ammonium
chloride)) 227-230, 235-237, 443-447

— capsule fusion 859

— counterions 240

— diffusion of nanoparticles 701-705

— feedback active coatings/films  1043-1044

— PSS/PDADMAC films 921-922

PDAPB (poly (diallyl pyrrolidinium
bromide)) 898-901

PDDA (poly (diallyldimethyl ammonium
chloride)) 45, 71, 139, 146

— clay multilayers 575-576

- nanoconfined multilayers 620

— nanostructured electrodes 540-557

— PDDA/Q-CdS assembly 555-556

PDMS (polydimethylsiloxane) 677-679

—stamp 89-90

Pearson’s HSAB classification 429

PECs (polyelectrolyte complexes) 136-144

— ion conduction 329-332

— mixing ratio  140-141

— phase diagrams 338-340

— quasisoluble 281

— water-soluble 338

PEI (polyethyleneimine) 63

— cellulose fibers/fibrils 184

PEMs (polyelectrolyte multilayers) 14

— blend- 479-480

872-873

985

— cell differentiation control  659—690

— conductivity spectra  321-336

— confined geometries 874

— diffusion into  691-710

— (dis)ordered particles 995-997

— feedback active coatings/films

— hydrophilic 893-895

— ion-paired  281-320

— living cells 28

— mechanical properties

— membranes 474-504

— morphologies  997-999

— multi-agent delivery 731-748

— nanoconfined 613-636

— neutron reflectometry 219-268, 275

— optoelectronic materials 511-537

— passive protection activity 1042-1044

— patterning  988-995

— polysaccharides  659-690

— porous media  908-910

— preparation techniques

~QCR  455-469

— redox active 1003

— self-induced/remote release  925-950

— structural units 260

— structure  269-280

— triggered disassembly 744

penicillin 958

PEO (polyethyleneoxide)

pepsin 774

peptides

— antibacterial 895-898, 1046

— cationic 654

— SIINFEKL 931

percolation 252-254, 671

pericentric multicompartment
microcapsules 932

periodic buckling pattern 363

periodic coating 521

permeability 53-54

— hydraulic 474

- LbL films 698-700

— microcapsules 928

—shell 213, 870

permeation rate 482

permselectivity 53-54, 1007

persistent regime 615

perturbation, electrochemical 1013

PGA (poly (sodium-L-glutamic acid))
694-698

pH-buffering 1041

pH-dependent binding constant 766

pH-dependent decomposition 773-774

pH-dependent response 605

1039-1050

997-999

224-233, 238-242

175



pH-effects 241

pH-induced chain dynamics 342-348

pH-responsive capsules 855-858

pH-sensitive LbL hydrogels 209

pH-sensitive release 785-787

pH-sensitive substrate-binding groups 26

pH-triggered disintegration 343

phagocytes 28

pharmacies, programmable 393-435

phase diagrams, PECs  338-340

phase-matching condition 522

nt-phase shift 525

PHEMA (poly (2-hydroxyethyl
methacrylate)) 443-444

phenyl boronic acid 754

phosphate, selective rejection 920-921

phospholipids 805

— anionic  965-966

—layer 122

photo-responsive microchambers

photo-stimulated release 781-783

photocurrent generation 607

photocurrent polarity-switching 556-558

photocycloaddition 54

photocyclomers 54

photoelectrochemistry, PDDA/Q-CdS
assembly 555-556

photoelectrodes  552-558

photogenerated holes 558

photothermal sensor array 380

photovoltaic performance 404

photovoltaic properties, LbL films 580

phthalocyanate derivatives 58

physical barriers 421

physical chemistry, polysaccharides
659-690

piezoresistive response 604

pigment Orange 13  155-156

— microcrystals 158

pitting region 314

PLA (poly (lactic acid)) 116-120

— morphology transition 119

plasmid DNA 741

plasmon resonance, SPR 201, 644, 952

plasmonic enhancement 515-519

plasmonic properties 190

platelet adhesion 652

platinum electrodes 540-552

platinum nanoparticles 545-548

PLGA nanoparticles 428-429

PLL (poly-L-lysine) 156-157, 163-164

—layers 162

— PLL/HA films

pluripotency 682

879-881

660-664

Index

PMA (poly (methacrylic acid)), structure 856

PMAA (poly (methacrylic acid)) 339-345
— deuterated 347
— LbL-oligonucleotide particles 714-718, 727

PMMA (poly (methyl methacrylate))

— chemical structure 101

— crystalline 112

— host—guest interactions

—it/st 100-104, 114-116

— stereocomplex films 114-116

PNIPAM (poly (N-isopropyl
acrylamide)) 246, 342343, 355-356

— SIP  449-451

POEA (polyethoxylated tallow amine)
959-962

point-load 376

Poisson ratio 373-374, 871

polarity-switching 556558

poly (2-acrylamido 2-methylpropanesulfonic
acid) (PAMPS)  528-529

poly (acrylic acid) (PAA) 47-55, 695-698

— cellulose fibers/fibrils 174-179

- PECs 137-139

poly (allylamine hydrochloride) (PAH) 57

— aqueous nanocolloids  156-158

— biomolecule encapsulation 832

— cellulose fibers/fibrils  174-179

— diffusion of nanoparticles 694-698

— LbL films 190-191

— optoelectronic materials 513-514

— PAH-PSS capsules 871-873

— PEMs 226-227, 234-235

poly (amidoamine) (PAMAM) 963

— dendrimers 771-772, 957-958

poly (carboxymethylbeta-cyclodextrin) 415

poly (diallyldimethyl ammonium chloride)
(PDAC) 396-397

poly (diallyldimethyl ammonium)
(PDADMA) 287, 291-292, 295-299

— QCR monitoring 457, 462-463

— selective transport 476-478

poly (diallyldimethyl ammonium chloride)
(PDADMAC) 227-230, 235-237, 443-447

— capsule fusion 859

— counterions 240

— diffusion of nanoparticles 701-705

— feedback active coatings/films 1043-1044

— PSS/PDADMAC films 921-922

poly (diallyldimethyl ammonium chloride)
(PDDA) 45, 71, 139, 146

- clay multilayers  575-576

— nanoconfined multilayers 620

— nanostructured electrodes  540-557

— PDDA/Q-CdS assembly 555-556

86, 92-94
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Index

poly (diallyl pyrrolidinium bromide)
(PDAPB) 898-901

poly (ethyleneimine N-acetic acid)
(LPEl-ac) 487

poly (ethyleneimine) (PEI) 63

poly (2-hydroxyethyl methacrylate)
(PHEMA) 443-444

poly (N-isopropyl acrylamide)
(PNIPAM) 246, 342-343, 355-356

— SIP  449-451

poly t-lysine (PLL)

— layers 162

— PLL/HA films 660664

poly (lactic acid) (PLA) 116-120

— morphology transition 119

poly (methacrylic acid) (PMA), structure
856

156-157, 163-164

poly (methacrylic acid) (PMAA) 339-345
— deuterated 347
— LbL-oligonucleotide particles 714-718, 727

poly (methyl methacrylate) (PMMA)

— chemical structure 101

— crystalline 112

— host-guest interactions

—it/st 100-104, 114-116

— stereocomplex films 114-116

poly (phenylene-alt-fluorene) backbone 502

poly (N-salicylidene vinylamine)
(PSVA) 493496

poly (sodium-L-glutamic acid) (PGA)
694-698

poly (sodium phosphate) (PSP) 13-15

poly (sodium salt) (PSS), biomolecule
encapsulation 832

poly (sodium styrene sulfonate) (PSS) 76

— aqueous nanocolloids  156-158

— conformation 269-280

— LbL films 190-191

- PEMs 226-227, 234-235

poly (styrene-b-acrylic acid) 61

poly (styrene sulfonate) (PSS) 10-13

— biomolecule encapsulation 832

— ion-paired PEMs 287

— nanoconfined multilayers 620

— PAH-PSS capsules 871-873

— PSS/PDADMAC films 921-922

— rhodamine-labeled PSS polymers

— selective transport 476-478

poly (vinyl alcohol) (PVA), PVA/MTM
nanocomposites 577

poly (4-vinylpyridine) (PVP)

poly (vinylpyrrolidone) (PVPON)
210-213, 343-344, 349-350

— engineered LbL capsules 803-808

86, 92-94

782

47-49
138-139,

— redox-controlled release 787-788

— structure 856

polyacid layers

polyacids 856

polyacrylamide (PA) 677-679

polyacrylate-capped (PAC)
nanoparticles 540-541

polyamines 740-741

polyaniline nanofibers (PANi)
405-406

polyanions

- nondegradable 407

— polysaccharides 641-642

— selection 718

- strong  647-650

— synthetic 617

—weak 642-647

polycarboxylic acid 343

polycations

— hydrolytically degradable 407

— polycation—protein interaction 167

— polysaccharides  639-641

— selection 717-718

— synthetic 617

—toxic 213

polycondensation 693

polycrystalline Pt electrode 543, 550

polydimethylsiloxane (PDMS) 677-679

—stamp 89-90

polyelectrolyte complexes (PECs)

— ion conduction 329-332

— membranes 477

- mixing ratio 140-141

— phase diagrams 338-340

— quasisoluble 281

— water-soluble 338

polyelectrolyte multilayers (PEMs)

—blend- 479-480

— cell differentiation control 659-690

— conductivity spectra  321-336

— confined geometries 874

— diffusion into  691-710

— (dis)ordered particles 995-997

— feedback active coatings/films

— hydrophilic 893-895

— ion-paired 281-320

— living cells 28

— mechanical properties

— membranes 474-504

— morphologies  997-999

— multi-agent delivery 731-748

— nanoconfined 613-636

— neutron reflectometry 219-268, 275

— optoelectronic materials 511-537

355

400401,

136-144

14, 28

1039-1050

997-999



— passive protection activity 1042-1044

— patterning  988-995

— polysaccharides  659-690

— porous media 908-910

— preparation techniques

~QCR  455-469

—redox active 1003

— self-induced/remote release  925-950

— structural units 260

— structure  269-280

— triggered disassembly 744

polyelectrolyte-repelling background 621

polyelectrolyte—sufactant complexes 136,
139-140

polyelectrolytes 43

— adsorption 664, 907-924

— amphiphilic films 896

— anionic/cationic 72

— ATRP macroinitiators = 442-443

— capsule patterning 872-873

— chains 614-617

— chemical structures 396-397

— codeposition 142-143

— complementary 446

— complexation segments

— conformation 269-280

— counter-polyelectrolyte 481

— counterionic 77

— deposition process 778

— dip-spin assembly 553-555

— dye-impermeable barriers 901-902

— exchange 358

— functional domain-containing films
891-905

— hybrid nanoparticle/polyelectrolyte
capsules 757

— interdiffusion 301-305

— LbL films 190

— LbL shells 153-154

— molecular structure 756

— multicompartmentalized films 898

— osmium-containing 1027

— quantum dots  539-369

— segment movement 304

— selection 716-718

— self-healing anticorrosion coatings
1040-1045

— stratified films

— structures 713

— trypsin-containing films

—types 233-238, 340-342

— viscosity 179

polyether dendrimers 47

polyetheretherketone 585

224-233, 238-242

284

898

911-914

Index

polyethersulfone membranes 921

polyethoxylated tallow amine (POEA)
959-962

polyethyleneimine (PEI), cellulose fibers/
fibrils 184

polyethyleneoxide (PEO) 175

polygalacturonic acid 646

polyion multilayer capsules 863

polyion—polyion interactions 1018

polymerase chain reactions (PCR)

polymerases 833

polymeric carriers 816

polymeric complexes 135-150

— functional films 144

— hydrogen-bonded 138-139

polymeric-inorganic complexes 136

polymeric nanomembranes 783, 869

polymerization

— double-stranded assembly 106-111

— SI-ATRP  439-440

— stereospecific template  100-113

— surface-initiated  437-454

polymers

— adsorption 232

— agarose—polymer core—shell materials

— charge density 254

— charge-shifting  742-744

— CNT/conjugated system 400-401

— degradable cationic 734736

— electrochromic 527

—films 113-120

— hydrophilic 395

— in solution 836-837

— inwards build-up self-assembly 845-847

— maltose-bearing 770

— matrix hydration 327

682-683

846

— metal/polymer interfaces 1017
— mobile layers 1041
— molecular interactions 837

— multilayers  831-850

— reverse-phase LbL. 840

— rhodamine-labeled PSS 782

— self-assembled polymer/DNA
polyplexes 732

— solutions 99

— sorption  304-305

— stimuli-responsive 208, 851-873

— surface/bulk charge 292-301

— surface-grafted brushes 438-440
— synthetic 1025
polyoxometalate (POM)  608-609

— functional 703
polyphenol 161
polyplexes 732

1079



1080

Index

polypyrrole nanotube 632
polysaccharide-based microcapsules 786
polysaccharide multilayers 637-658

— antithrombogenic properties  650-651
— cardiovascular applications 650-654

— drug delivery 652-654

— preparation 651-652

polystyrene (PS)

— carboxylated 994

— CD-functionalized 88

—TCPS 675-676

polytopic ligands 494

polyvinylamine (PVA) 180, 474476
polyvinylcaprolactam (PVCL) 349
polyviologen (PV) 528

poorly-soluble inorganic compounds 159
poorly-soluble organic compounds 155
porcine arteries 651

pore-to-bulk diffusivity 628

porous alumina 909

porous LbL films 204-208

porous materials, coating 425

porous media, PEM deposition 908-910
porous scaffolds 120

porous structure 111-113

porous supramolecular assemblies
porphyrin derivatives 55
post-assembly chain dynamics 337
post-assembly processing 297
post-chemical reaction 50-52
post-diffusion 892

post-incubation method 705
post-loading 813, 854
Pratt-Bartlett case diagram 1029
pre-loading 854

precipitation, solvent-assisted 159-161
preformed LbL-coated nanoparticles
preloading, on/in template 810-811
preparation

— ampbhiphilic polyelectrolyte films 896
— hollow capsules 113-120

— LbL-derived hydrogels 348-350

— membranes 480

— polysaccharide multilayers
pressure

— osmotic 247, 259

— pressure—deflection relationship 366
primary neurons 989

primers 833

principal component analysis (PCA) 959
printing

—uCP 49,58

— imprinted surfaces 873

— nanotransfer 85

90-94

651-652

159-161

— NIL 83, 85-88, 92-93, 618

— SMILDbL films 54-58

probe beam deflection (PBD) 1022

processing time 31-32

Procion Brown MX-GRN 513-515

procoagulants 638

programmable pharmacies 393-435

programmable release  406—422

projections, multidimensional 971-977

proliferation 671-674

PROMAXX® insulin microcores 164

propagation

— corrosion 1042

— redox charge 1012

prosthetic group 1027

proteases 864

protection activity 1042-1044

proteins

—adsorption 910-911

—avidin 765-768

— collagen 988

—Con A 768-769

— delivery 765-776

— digestion 911-914

— dual release 419

- EGFP 735-736

— encapsulation 834

— expression vectors 588

— fibronectin 988

— glycoproteins 765

—lectin 768

—loading and assembly 822

— membrane functionalization 910-914

— muscle-specific  679-681

— patterning  990-995

— polycation—protein interaction 167

— release  408-412

proteoliposomes 963, 972

proteomics, “middle-down” 914

proton exchange fuel cells 395-398

protonated hydroxy groups 856

protonated layers 223

protonation 1008

— charged groups 927

protrusions, cytoplasmic 760

Prussian Blue (PB) 487-492, 694-695

— nanoparticles 957

PS (polystyrene)

— carboxylated 994

— CD-functionalized 88

- TCPS 675-676

PSP (poly (sodium phosphate)) 13-15

PSS (poly (sodium salt)), biomolecule
encapsulation 832



PSS (poly (sodium styrene sulfonate)) 76

— aqueous nanocolloids  156-158

— conformation 269-280

— LbL films 190-191

— PEMs 226-227, 234-235

PSS (poly (styrene sulfonate)) 10-13

— biomolecule encapsulation 832

— ion-paired PEMs 287

— nanoconfined multilayers 620

— PAH-PSS capsules 871-873

— PSS/PDADMAC films 921-922

— rhodamine-labeled PSS polymers 782

— selective transport 476-478

PSVA (poly (N-salicylidene
vinylamine)) 493-496

pull-off force 178

pump pulse energy 521

push force-curve 929

PV (polyviologen) 528

PVA (poly (vinyl alcohol)), PVA/MTM
nanocomposites 577

PVA (polyvinylamine), membranes
474-476

PVAm (modified polyvinylamine) 180

PVCL (polyvinylcaprolactam) 349

PVP (poly (4-vinylpyridine)) 47-49

PVPON (poly (vinylpyrrolidone)) 138-139,
210-213, 343-344, 349-350

— engineered LbL capsules 803-808

— redox-controlled release 787-788

— structure 856

pyrene 139-140, 356

q

Q-CdS (CdS quantum dots) 552-558

quadlayers 247

quantitative abrasion test 34

quantized size-dependent
eigenspectrum 552

quantum dots  193-194

- CdS 552-558

— in polyelectrolytes 539-369

quantum yield, enhanced 53

quartz crystal microbalance (QCM) 11-12,
455

— electrochemical 1018-1021

- Hi-LbL 71, 74-77

- PECs 141

quartz crystal resonator (QCR) 455-469

— flow-through cell 466

quasi-phase-matching 521

quasisoluble PECs (qPECs) 281

quaternized poly-N-ethyl-4-vinylpyridinium
bromide (QPVP) 339-342

Index

r

randomly distributed hydrophobic
nanodomains 893-898

rapid release 744-745

rare earth metal ions 482

RDE (rotating disk electrode) 305-306

reactions

— Brensted acid-base 838

— oxidation, see oxidation

— oxygen reduction 550-552

— PCR 682-683

— photocycloaddition 54

— polycondensation 693

— polymerization, see polymerization

— post-chemical 50-52

— selective hydrogenation 915

— urea hydrolysis 968

reactive LbL deposition 696

reactors

—nano- 53, 1030-1031

— RNA micro- 816-817

readsorption 491

redox active PEMs (r-PEMs) 1003

— extrinsic 1019

redox centers, entrapped 1014

redox charge propagation 1012-1018

redox-controlled release 787-788

redox potential 1004-1005

redox-responsive capsules 862

reducing agents 693

reduction

— o-nitrotoluene 916

—oxygen 550-552

reflectivity, neutron 203-204

refractive index 220

— profiles 35

regenerative medicine 410

regression methods 970

Reissner-model 375-376

relative humidity 249, 324

relaxation, segment 276

release

— bio-responsive  788-792

— burst 654

- CF 937

— controlled  351-353, 750-759, 777-799,
1044-1045

- DNA 736-739

—drugs 165-167, 749-763

— dual protein 419

— engineered LbL capsules 813-816

—invitro 167

—insulin 754, 792

— kinetics 356
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Index

— laser-induced 868

- lysozyme 410

— magnetically sensitive 779-780

— passive controlled 407-417

— pH-sensitive 785-787

— photo-stimulated  781-783

— programmable 406-422

— proteins  408-412

— pyrene 356

—rapid 744-745

— redox-controlled 787-788

- remote 782-783, 925-950

- self-induced  925-950

- sequential 420, 739

— simultaneous 740

— spatial control  736-739

— stimuli-free controlled 73

- sugar-induced 771

— temperature-induced 344

— thermo-stimulated  783-784

— time-delayed 790

— tunable 739

— ultrasound-stimulated  780-781, 867-868
— see also delivery

“reluctant” exchange mechanism 305
remote responsive capsules 866-869
removal, dyes 918-920

reproducibility, LbL assembly 7-10
resists, patterned 618
resonant frequencies
response

- bending 532
— dual stimuli-
— electrochemical
— nonlinear optical 515-519

— pH-dependent 605

— piezoresistive 604

responsive cores, micelles 353-358
responsive free-standing films 451453
responsive LbL assemblies 337-362
— swellable 348-358

responsive LbL films 208-209
responsive multilayer microcapsules
reverse-phase LbL  836-840
reversibility, softening process
rhodamine 725

rhodamine 123 843
rhodamine 6G 116
rhodamine-labeled PSS polymers
rinsing 8, 805

RNA 823, 997-999

RNA microreactor 816-817
robust multilayer coatings 32-35
robust thin films 50-52

456

449-450
1004-1012

851-873

350

782

roofs of microchambers 879
rotating disk electrode (RDE) 305-306
Ruthenium purple (RuP) 529

s

S-layers 260

salts

— Everitt’'s 490

— saloplastics 281

— salt effect 143-144

— “salt-gated” transistor 312-313

— salt-in-polymer electrolytes 321
— salt-induced fusion 930

— salt-responsive capsules 858-861

— sorption  304-305

Sammon’s mapping 971, 974-975
SAMs (self-assembled monolayers)
-CD 84

— patterning 985

SAMs (self-assembled multilayers)
sandwich-like structure 1044
sandwiched gold nanoparticles 201

511, 517

SANP (sodium 9-anthracenepropionate)

52-54
SBMEs (surface-bound
microenclosures) 841-843
scaffolds
—Invivo 412
— nanofiber 120
— porous 426
scalar fields 243
scaling
— conductivity spectra  332-335
—regimes 615
— Summerfield 332-334

scattering length density (SLD) 203-204,
220, 251

— ion-paired PEMs 303

Schiff-base-metal ion complexes 493-495

scratch-resistant coatings  147-148

sculptured LbL films 207-208

SDS (sodium n-dodecylsulfate) 450

SDT (signal detection theory) 958

SEC (size exclusion chromatography) 108

second harmonic generation (SHG)
513-518

second order nonlinear optics 512-515

segments

— backbone 202

— complexation 284
—frozen 301

— movement 304
- relaxation 276
selection



— polyelectrolytes  716-718
— template  801-804
selective extraction 109
selective hydrogenation 915
selective nickel-platings 994
selective rejection  920-921
selective separation 473
selective transport 473
selectively labeled layers
self-assembled films 488
self-assembled monolayers (SAMs)
-CD 84

— patterning 985

203-204

self-assembled multilayers (SAMs) 511, 517
self-assembly 1-4

— building blocks 44

— directed 985-1001

- inwards build-up 845-847

— LbL 440-441

— polymer/DNA polyplexes 732

— spontaneous 69

self-embedding, spatial 934
self-exploding capsules 752
self-floating hydrogen-bonded films 344

self healing coatings  1040-1045

— anticorrosion  1040-1045

— superhydrophobic 144-146
self-limited build-up 461-462
self-trapping  313-315

semi-dilute diffusion regime 629-630
semi-permeable membrane 836
semiconductor nanoparticles 539
semifluorinated block copolymer

brushes 452
sensors
— bio- 548-549
— CNT-based LbL assembly 604-606
— CNT multilayers 585-587

— controlled architectures 951-983
— electrochemical 955-956

— flat LbL films 378-382

— glucose 606

— hierarchic LbL assembly 75

— humidity 605

—optical 521-525, 952-954

— post-incubation method 705
separation

—ion 479-480

— materials  473-509

— selective 473

sequential addressing 879
sequential assembly, multiple 493
sequential release 420, 739
SERRS, architecture  965-966

Index

shear compliance 460

shear force, air 225

shear modulus, complex 457
B-sheet formation 198-199
shells

— core-shell materials
— core-shell particles
—design  753-759

— (im)permeable 870
- LbL 151-170

— permeability 213

— polyelectrolyte 153-154
— theory 373-374

835, 846
711-712, 1030

SHG (second harmonic generation) 513-518
side groups 202

sieving, hydrated ions 491

signal detection theory (SDT) 958
SIINFEKL peptides 931

silanes  619-620

silhouette coefficient 975

silica capsules 73

silica fiber 519

silica nanoparticles, PEM films 526

silica particles 114-115, 117
silicon wafer 15
silk fibroin  198-199

silk films  367-368
silver nanostructures 964
silver nanowires 191-193

silver nitrate 938

simultaneous release 740

single adsorption 442-443

single-stranded (ss) DNA 723

single-walled carbon nanotubes
(SWNTs) 582-589

— SWNT/laminin thin films 608

SIP (surface-initiated polymerization)
437-454

size-dependent eigenspectrum 552

size-dependent transport 477

size estimation, polyelectrolyte chains
614-617

size exclusion chromatography (SEC) 108

size-selective transport 476-479

skins, membrane 918

SLbL (sonication-assisted LbL)
encapsulation 151

SLD (scattering length density)
220, 251

— ion-paired PEMs 303

small deformation measurements

small drugs, permeability 698-700

small interfering RNA (siRNA) 823, 997-999

small molecules

203-204,

375-378
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— delivery 412-417

—organic 918-920

— therapeutic delivery 819-821

small particles, LbL film deposition 15-17

smart micro-/nanocontainers 925

SMILDL (surface molecular imprinted LbL)
films 54-58

smooth muscle cells (SMCs)

SnS crystals, tetrahedral 211

sodium

— PSS, see PSS

— sodium 9-anthracenepropionate
(SANP) 52-54

— sodium n-dodecylsulfate (SDS) 450

soft organic nanoparticles 159-161

softening, reversibility 350

softwood fibers, bleached 171

solar cells 402-404, 553

solubility 151

—low 151-170

— organic compounds 155

solutions

— dilute  614-617

— dipping temperature 242

— metal film/solution interface 960

— multilayer/solution interface 298

— polymer 99

124-127, 677

— porous supramolecular assemblies  90-94
solvents
— chemical-responsive capsules 862-863

- organic 721-722, 831-850

— reverse-phase LbL 840

— solvent-assisted precipitation 159-161

sonication-assisted LbL (SLbL)
encapsulation 151

sorption, salt/polymer 304-305

spatial confinement 552

spatial control 736-739

spatial self-embedding 934

specular reflectometry 220-222

SPEEK (sulfonated
polyetheretherketone) 585

spherical capsules 384

spherical colloids, assembly 878

spherical dendrimers 627

spherical particles 443

— templates 805

spherical vesicles 803-804

spin-assisted LbL assembly 203-204

spin-coating 230

spontaneous self-assembly 69

sPPO (sulfonated poly-p-
phenyleneoxide) 395-396

SPR (surface plasmon resonance) 201

— (bio)sensing 952

— polysaccharide multilayers 644

spray-/spin-assisted multilayer
assembly 13-14

spraying 228-230

spreading area  675-677

ss (single-stranded) DNA 723

stability

— antireflection-integrated coatings
146-147

— LbL-oligonucleotide particles 727

— mechanical 384-386

— Pt nanoparticles 549-550

— stereocomplex polymer films 118

stabilized liposomes 936

stabilizers 153-154, 597

stacks, Bragg 31-32

stained fluorescence dyes 847

stamp, PDMS  89-90

stamping process 986

standing hollow microchambers 874-876
Staphylococcus aureus 512

— methicillin-resistant 524-525
Staphylococcus epidermidis  353-354

statistical methods 969

— principal component analysis 959

steady-state diffusion-limited flux 307

steady-state growth 300

steady-state PBD transients

stem cells 410

— embryonic 660, 679-684

stents

— CH/heparin 651

— intravascular 737

— nickel-titanium (NiTi) 650

step-by-step deposition 693

step-by-step laser exposure 935

1-step coupling 716

2-step coupling 716

step-edge-like methodology 993

stepwise assembly 103

stereocomplex films

- PLAs 116-120

- PMMA 114-116

— stability 118

— ultrathin  102-104

stereocomplex formation 100-113

stereospecific template polymerization
100-113

sterilization 415

sticky gel electrophoresis

stiffness, average 377

stimuli-free controlled release 73

stimuli-response

1023

346-347



—dual 449-450

— free-standing films 451-453

stimuli-responsive microcapsules
851-873

stimuli-responsive polymer coatings 208

stimuli-sensitive LbL films 765-776

Stokes radius 492

storage charge 395-406

storage modulus 645

stratification, LbL films 898-901

stratified layers 420

stratified polyelectrolyte films 898

stress 176

— cell-induced 929

— mechanical 257-258

— stress—strain curves 293

stretching 374

— vibrations 115

strong polyanions 234-237, 647-650

strong polycations  235-237

structural organization 575-576

— CNT multilayers 583-584

structural tailoring 140-144

structures

— alginate 713, 750

— ATRP macroinitiators 441

—Dblock 223,237

— capsules 384

— clay particles 574-575

- CNTs 582

— cushion 260-261

- DAR 137

— dex-HEMA 750

— EIS 958

— fibrillar 173

—film 342-348

— hetero- 32

— hierarchical 740

—hollow 372

— hybrid material 91

— melamine formaldehyde 750

- nano-, see nanostructures

— passive host-active guest 1039

— PEMs 259, 269-280

- PMA 856

— polyelectrolyte complex membrane 477

— polyelectrolytes 713

— polymeric complexes 136

— polysaccharides  638-642

— porous 111-113

— PVPON 856

— sandwich-like 1044

— superlattice  222-223

— supramolecular crystal 88-90

Index

— thin-walled 372
— zeolite-like 490
styrene 11
— see also PS, PSS
submonolayers 551
substituent groups 497
substrates
—flat 442
— flexible 369
—glass 991
— ITO-coated glass 489
— pH-sensitive substrate-binding
groups 26
— substrate-mediated layering 348
sugar-induced release 771
sulfonate 289
sulfonated poly-p-phenyleneoxide
(SPPO)  395-396
sulfonated polyetheretherketone
(SPEEK) 585
p-sulfonato-calix[n]arene  480-482
Summerfield scaling 332-334
superhydrophobic coatings, self-
healing 146-147
superhydrophobic surfaces 45-46, 1049
superlattice structure 222-223
supernatant 721-723
supramolecular assembly 473-509
supramolecular complex 44
supramolecular crystal structures 88-90
supramolecular hybrid material
structures 91
supramolecular LbL assembly 84-85
— porous 90-94
supramolecular objects, fuzzy 6-7
surface acoustic impedance 457, 460, 1026
surface-bound microenclosures
(SBMEs) 841-843
surface charge 442-443
— distribution 297-301
— polymers 292-301
—reversal 294-295
surface-grafted polymer brushes 438-440
surface-initiated atom transfer radical
polymerization (SI-ATRP) 439-440
surface-initiated polymerization (SIP)
437-454
surface-mediated cell transfection 731-748
— multi-agent delivery 731-748
surface molecular imprinted LbL (SMILbL)
films 54-58
surface plasmon resonance (SPR) 201
— (bio)sensing 952
— polysaccharide multilayers 644
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surfaces

— characterization 541-545

— chemically nanopatterned  619-621

— coating  427-429

— 3D patterned multilayer assemblies 85-88

—flat 618-624

— implants  736-739

— imprinted 873

— low coverage 545-548

— modification 163

— morphology 201-204

— oxidation 549-550

— potential model 1009

— stereocomplex assembly 104

— superhydrophobic 45-46, 1049

surfactants  139-140, 450

Surgifoam® bandages 427

susceptibility tensor 519

sweep rate 1005

swellability 662-664

swelling

— antibacterial activity 1046

— electrochemical 259

— hyperswelling 288

—in water 247-256

— LbL-derived hydrogels 348-350

— IbL films 348-358

— PSS layers 273

-1-PEMs 1022, 1025

— volume swelling coefficient 287

SWNTs (single-walled carbon
nanotubes) 582-589

— SWNT/laminin thin films 608

syndiotactic (stf PMMA 100-104

synthesis

— composites 574

— graphene 992

— multilayer nanotubes 625

— nanowires 993

— polymer brushes 439

— supramolecular objects 6-7

synthetic polycations/-anions, chemical
structures 617

synthetic polymers 1025

systemic toxicity 415

t

tailoring

— mechanics  363-392

— structural  140-144
tamoxifen 155-156
tannic acid (TA) 210-213
taper 519-520

targeting 818-819

— antibodies 802

— gene delivery 633

—ligands 793

— materials 69

— topographically patterned 89

TCPS (tissue culture polystyrene) 675-676
techniques, see methods and techniques

tellurium, CdTe nanoparticles 702

temperature

— annealing 377

— dipping 242

— scalar fields 244-246

— temperature-dependent spectra 334

— temperature-induced release 344

— temperature-triggered enzymatic
conversion 814

— time-temperature superposition
332-335

temperature effect

— PEM preparation 241-242

— QCR monitoring 462463

templates

— bio- 831-832

— cellulose fibers/fibrils 171-187

— dissolvation 874-876

— mesoporous 810

— microparticulate  750-753

—nanospaces 104-106

— preloading 810-811

— selection  801-804

— selfinduced/remote release 926

— spherical particle 805

— stereospecific polymerization 100-113

— templated LbL assembly 619-621

temporal control 739

tensile index 176

tensile measurements 364

terpyridine-metal ion complexes
495-502

tests

— abrasion 34

—tension 582

N,N',N",N" -tetra-salicylidene
polyamidoamine (TSPA) 493-494

tetragonal capsules 384

tetrahedral SnS crystals 211

theories and models

— Alexander—de Gennes theory 271

— complexation 485

— 3D artery model 124-128

- DLVO 270

— hopping model 311

— Laviron diffusion model 1010,
1016



— microcapsule mechanical properties
373-378

— MIGRATION model 328-329

— model materials 671-679

— multi-cellular  70-72

— one-box model 249

— PEM conductivity spectra  328-329

— PEM preparation 232-233

— percolation model 252-254

— Reissner-model  375-376

— shell theory 373-374

— signal detection theory 958

— SLD model 251

— surface potential model

— volume model 252

— water content  251-254

therapeutic delivery 819-823

thermal calcination 33

thermal cross-linking 33

thermal processing 996

thermal treatment 927

thermally cross-linked coatings 148

thermo-responsive capsules 865-866

thermo-stimulated release 783-784

thermodynamics, SMILbL films 56

thickness

— ellipsometric 290

- films 10

— thickness-shear mode (TSM) 455

thin films

— degradable 407

— electrostatic interactions 596

— functional 493-504

— functional polyoxometallates 703

— multilayer 69-81, 395-406

— robust  50-52

— SWNT/laminin 608

thin-walled structures 372

thiolation 815

three-dimensional ..., see 3D ...

time-average conformation 614

time-delayed drug release 790

time-humidity/temperature
superposition 332-335

tissue culture polystyrene (TCPS)

titanium 650, 696-697

titration 161-163

— isothermal microcalorimetry 661

top-down approach, ultrasonication 154-158

topographically patterned target 89

toxic polycations 213

toxicity, systemic 415

transcutaneous delivery 428

transfection

1009

675-676

Index

— MFT 999

— surface-mediated 731-748
transfer

— electron 1005, 1013

—energy 648, 891-905

— FRET 724-727

- MLCT 500

— nanotransfer printing (nTP) 85
transformation, Mébius 458

transistor, “salt-gated” 312-313
transition-states 304
transparent coatings 147-148
transparent electrodes  602-604
transport

— anisotropic  580-581

— controlling  395-406

— ion-paired PEMs 281-320

—long-range 334

— multilayers 305

— selective 473

— size-/charge-selective 476-479

— size-dependent 477

trapping 313-315

— antibacterial peptides

— kinetic 430

— redox centers

—self- 313-315

trenches, cylindrical 380

triangle holes 879

triangular particles 965

bis-triazine (DTA) 59-60

triggered disassembly 744

trypsin-containing polyelectrolyte
films 911-914

TSM (thickness-shear mode) 455

TSPA (N,N,N",N" -tetra-salicylidene
polyamidoamine) 493-494

tunable release 739

turbidity 341

two-level antibacterial coating 1047

two-step coupling 716

895-898

1014

u

UASMC (umbilical artery smooth muscle
cells) 124

UC (upconversion) 194

ultrasonication-assisted LbL assembly 154

ultrasound-stimulated release 780-781,
867-868

ultrathin films  102-104

— conformal 400

— freely standing 189-204

umbilical artery smooth muscle cells
(UASMC) 124
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unmasking, anionic carboxylate groups 742
upconversion (UC) 194

upward band bending 556

urea, hydrolysis 968

urease-FITC 863
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VA-044 106
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van der Waals interactions 99-133
vancomycin 415, 418

vascular wall, drug delivery 652-654
vectors, protein expression 588
VERO cells 755, 864
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— CF release 937

— complexation 936

- giant 967

— spherical 803-804
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vibrations

— carbonyl bands 106
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viscous force 225

virus battery 402

viscoelasticity 456

viscosity 179

volume model 252

volume rinsing 8

volume swelling coefficient 287

w

washless LbL assembly 161-163
water

— content 251-254

— desalination 474-476
— dispersion 118
— dye removal 918-920

— scalar fields 246-257

- swelling in  247-256

— water-soluble ATRP macroinitiators
440-441

— water-soluble PECs (WPECs) 338

weak interactions, LbL films 208-213

weak polyacids 856

weak polyanions 237, 642-647

weak polycations  234-235, 237

well-dispersed nanofillers  147-148
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wire electrode, polycryst-Pt 543
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X

X-ray diffraction (XRD), PMMA
111-112

x,y control 88
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Y
yeast cells 210-212
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yield, quantum 53

Young’s modulus 200, 321

— shell theory 373-374
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— stimuli-responsive LbL microcapsules
871

z

c-potential 162, 445

— polyethersulfone membranes 921
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zeolite-like structure 490

zinc ion complexes 497-499, 502



