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Phymatolithon calcareum 17
physiological-like FN network 202
Pichia pastoris 10
pillar fabrication 266
Pinctada imbricata 318
Pinctada maxima 4
pi–pi stacking 124
PLA-b-(PNIPAAm-co-DMAAm) 431
PLA/clay nanocomposite (NC) 369
plasma fibronectin (pFN) 190
plasmin target–PEG hydrogel 42
plastic antibody 131
platelet-derived growth factor (PDGF) 47
plate-shaped (HAps) HA nanocrystals 405
PLGA-PEG-PLGA triblock copolymer 499
PLLA/BG composites 343–344
PLL/HA nanofilms 233
Pluronics™ 499
PNIPAAm-co-methacrylic acid (MAA)

hydrogelmembrane 428
Poloxamers™ 499
poly(2-acrylamido-2-methyl-1-propane-sulfonic

acid) (PAMPS) 428
poly(acrylic acid) 327
poly(amidoamine) (PAMAM) dendrimers

433, 459
polyanionic biopolymer 321
poly(APGVG) 101
polyaromatic macrocycles 137
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poly(ε-caprolactone-co-1,4-dioxan-2-one)
(PCL-co-PDO) 499

poly(ε-caprolactone-co-d,L-lactic acid) (PCLA)
499

poly(ε-caprolactone-co-trimethylene carbonate)
(PCL-co-PTMC) 499

polycaprolactone (PCL) 499, 537, 545
polycaprolactone polyol (CAPA 231), 369
polycationic biopolymer 321
poly (D, L-lactide-co-glycolide) (PLGA) 99,

537, 545
poly(2-diethylaminoethyl-methyl

methacrylate)-poly(ethylene
oxide)-poly(propylene oxide)-poly(ethylene
oxide)-poly(2-diethylaminoethyl-methyl
methacrylate) (PDEAEM25-PEO100-
PPO65-PEO100-PDEAEM25) 432

poly[(3,4-dihydroxystyrene)-co-styrene] 286
poly(2-(dimethylamine)ethyl

methacrylate)-b-poly(ethylene oxide) 430
poly[2-(dimethylamino)ethyl

methacrylate]-b-poly[methyl methacrylate]
(PDMA-b-PMMA) 444

polydimethylsiloxane (PDMS) 202, 484
polydopamine films 287
poly(ethyl acrylate) (PEA) 203
poly(ethylene glycol)-b-poly(l-histidine) 430
poly(ethylene

glycol)-b-poly[(3-morpholinopropyl)
aspartamide]-b-poly(l-lysine)
(PEG-b-PMPA-b-PLL) 431

poly(ethylene glycol) diacrylate
(PEGDA)/laponite nanocomposite (NC)
hydrogels 371

poly(ethylene glycol) (PEG)-DOPA 286
poly(ethylene glycol) (PEG) groups 171, 227,

477, 497, 545
– diacrylates 219
poly(ethylene oxide) (PEO) 499
poly(ethyleneoxide)-poly(propyleneoxide)-

poly(ethyleneoxide) (PEO-PPO-PEO) block
copolymers 287

polyethylene terephthalate (PET) 341
poly(glycolic acid) (PGA) 353
poly(Gly-Lys) 285
poly(Gly-Tyr) 285
polyHEMA hydrogels 507–508
poly(2-hydroxyethyl methacrylate) (pHEMA)

480
poly(lactic acid) (PLA) 353
poly(lactic-co-glycolic acid) (PLGA) 537
poly(L-lactic acid) (PLLA) 323, 545
– fibers 480
poly(L-lysine) (PLL) 283, 481

polymer brush systems 172–173
polymeric particles
– from monomers 439–444
– from preformed polymers 438–439
polymer-induced liquid-precursor (PILP)

336
polymer/layered silicate nanocomposites

366
polymer nanocomposites 354
polymer poly(N-isopropylacrylamide)

(PIPAAm) 182
polymer/silica nanocomposites 364
polymer/SiO2 nanocomposites 364
polymersomes 429–432
poly(meth)acrylate polymers 286
poly(methacrylic acid) (PMAA) 287
poly(methyl acrylate) (PMA) 203
poly(methyl methacrylate) (PMMA) 220, 245
poly(NIPAMM) surfaces 182
poly(N-isopropylacrylamide-co-acrylamide)

442
poly(N-isopropylacrylamide-co-acrylic acid)

bearing doxorubicin 444
poly(N-isopropylacrylamide) (PIPAAm) 202,

245
poly(N-isopropylacrylamide) (PNIPAAm)

343–345
poly(N-methacryloyl-L-phenylalanine) 439
poly(N-methacryloyl-L-valine) 439
poly(N-tertbutylacrylamide-co-acrylamide/

maleic acid) hydrogels 445
poly(N-vinylpyrrolidone)-b-poly(2-acrylamido-

2-methyl-1-propanesulfonic acid) 430
poly(N-vinylpyrrolidone)-b-

poly(N-isopropylacrylamide)
(PVPON-b-PNIPAM) 437

poly (N-vinylpyrrolidone)-b-
poly(N, N-dimethylaminoethyl
methacrylate) 430

polypeptides 141–142, 160
poly(propylene fumarate) (PPF) 499
poly(propyleneimine) (PPI) dendrimers 459
poly(propylene oxide) (PPO) block copolymers

499
poly-[(R)-3-hydroxybutyrate] (PHB) 499
polysaccharides 11, 13, 16, 360
poly(sodium styrene sulfonate) 437
polystyrene-block-poly(2-vinylpyridine)

(PS-b-P2VP) 218
poly(tetrafluoroethylene) 287
poly(trimethylene carbonate) (PTMC) 499
poly(Tyr-Lys) 285
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polyurethane-based MIPs 132
polyurethane (PU) 369, 537, 545
poly(δ-valerolactone) (PVL) 499
poly(vinyl acetate) 245
polyvinylidene difluoride (PVDF) membrane

108
poly(vinylidene fluoride) 245
poly(2-vinylpyridine)-b-poly(ethylene oxide)

430
poly-(4-vinylpyridine hydrochloride) 437
poly(VPGVG) concept matrix 104, 107
poly(X-Tyr-Lys) 285
porcine products 10
porous apatitic biomimetic scaffolds 388
potassium permanganate/nitric acid

(KMnO4)/(NHO3) system 341
precipitation polymerization 442
preorganization of host structures 132, 135
proline (P) 76
propranolol 440
protein adsorption phenomenon
– basics 161–162
– kinetics of 162–163
– packing density and 163
– protein orientation vs activity 163
protein-engineered hydrogels
– cellular behavior for therapeutic applications

25–26
– covalently cross-linked 38–39
– design of 28–30
– development of biomimetic 41–48
– production of 30–32
– protein-graft-PEG hydrogel 42
– self-assembled 32–38
– structural diversity and applications of

32–39
– for tissue engineering applications

41–48
protein engineering, principles of 26–28
proteins, adsorption and release using

nanocrystals 402–406
proteins of marine origin as scaffolds 16
protein structure
– in functionalizing nanopatterned surfaces

224–226
– primary 160
– quaternary 161
– secondary 160
– tertiary 160
PS superhydrophilic surface 250
P2VP-b-PEO 430
pyriform silk 77
pyrophosphate 406

r
recombinant DNA technology 101
recombinant hybrid adhesive proteins 282
recombinant mussel adhesive proteins

281–282
recursive directional ligation (RDL) 102
repetitive polypeptides, biosynthesis of 101
responsive adhesion patterns 265–268
reversible photoactive switching 181–182
reversible temperature-based switching

182–184
RGD ligands 43, 45
RGD oligopeptide 180
RhBMP-2m 403
Rho-kinase 167, 194
ribosome display 148
risedronate 408
robotic DNA spotter 252
R-propranolol 440
Runx2/Cbfa1 482

s
Saccharomyces cerevisiae 281
sandcastle worms 278
45S5 BG 356
scaffolds for tissue engineering 15–16
scanning probe block copolymer lithography

219
sea cucumbers 5
sea urchins 5
SELEX screening 146
self-assembled lipid layers 227
self-assembled monolayers (SAMs)

171–172, 227
– advantage of 171
– medical applicarions 172–173
– mixed 171
– nonfouling 171
– oligo(ethylene) glycol coating of 227
– oligoethylene-glycol (OEG)-terminated thiol

177
– silane-grafted 178
self-assembled peptide amphiphile (PA)

matrix 347
self-assembled polymers 429–432
self-assembled protein hydrogels 32–38
self-cleaning effect 237
shape-memory polymer 266, 268
shape theory 119
shared-electron number (SEN) method 136
shear-dependent fibrillogenesis 200
S-ibuprofen 440
silica nanoparticles (SNPs) 363–364
silk-based biomaterials
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– biomedical applications 84–87
– Bombyx mori silk 75–77
– in the field of vascular tissue engineering

85–86
– mechanical properties 82–84
– non-load-bearing applications 83
– recombinant silk 79–82
– silk chimeric proteins with potential

application in the biomedical field 81
– silk proteins expressed in E. coli and yeast

recombinant systems 80
– spider silk 75, 77–79
– in tissue constructs for endothelial

keratoplasty 84
– in the treatments for peripheral nerve

injuries 86
silk–elastinlike polypeptide (SELPs) 48
‘‘similis simili gaudet’’ principle 125
Si3N4/BN composites 326
single-stranded DNA (ssDNA) 143
Si–OH 338
SiO2/polyacrylic ester (PAE) multilayer

composite 324
SIS R© 55
S-ketoprofen 440
skin, structure of 537–538
skin repair, using collagen 66–67
skin repair, using elastin 97–98
skin tissue engineering (TE) construct

materials 537
– biomimetic approaches in 546–549
– skin substitutes, currently available 549
– in wound healing 538–545
slow-degrading hydrogel 42
smart mineralizing surfaces 343–345
smart surfaces 108
soft lithography 216, 252
sol-gel-derived bioactive glass nanofiber

(BGNF) 359, 361
sol–gel silica 323
solvent casting 12
solvent casting–particle leaching method 15
spider silk 75, 77–79, 245
– amino-terminal sequence 78
– carboxy-terminal region 78
– crystalline domains 78
– formation of 77
– formation of helical structures 78
– hydrophobic poly-A and GA blocks 78
– protein expression 77
– recombinant spider silk 4RepCT 84
– spinning process of 83
– toughness of major 82
spin-coating LbL assembly methodology 324

β-spiral conformation 99, 103
4S-StarPEG (four-arm polyethylene

glycolsuccinimidyl glutarate pentaerythritol)
64, 70

starch/cellulose acetate blends (SCA) 341
starch/ethylene-vinyl alcohol (SEVA-C) 341
starch/polycaprolactone blends (SPCL) 341
stem-cell-based applications in tissue

engineering 18
stem cell biology 232–233
stimuli-responsive nanostructures and

nanostructured networks 428–449
– chemically cross-linked hydrogels

444–447
– dendrimers 433–436
– grafting of stimuli-responsive polymers

447–449
– layer-by-layer (LbL) techniques of preformed

polymers 436–438
– polymeric particles from monomers

439–444
– polymeric particles from preformed

polymers 438–439
– self-assembled polymers 429–432
stimuli-responsive surfaces 343
stimuli-sensitive materials
– autonomous responsiveness 428
– electrical field 425–426
– glutathione (GSH) 420
– light 423–425
– magnetic field 426–427
– molecule-responsive and imprinted systems

420–422
– pH gradients 419–420
– temperature of the body 422–423
– ultrasounds 427
streptavidin–biotin complex 126
Strombus gigas 4
sulfonic (–SO3H) group 338
superfibronectin 197
superhydrophilic TiO2 nanotube layers 251
superhydrophobic surfaces 237–238
– anisotropic superhydrophobic surfaces

244–245
– blood platelet adhesion on 251
– bovine serum albumin (BSA) adsorption on

250
– fabricated using nature 241–245
– inspired by lotus leaf 241–243
– inspired by the legs of the water strider

243–244
– silicone nanofilaments 250
– substrate preparation and surface wettability

254
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superhydrophobic surfaces (contd.)

– superhydrophobic poly(l-lactic acid) (PLLA)
241

– superhydrophobic PTFE 251
superhydrophobic Teflon AF substrates 253
supramolecular chemistry 121
– chelate effect 135
– effective supramolecular receptors for

biomimetic sensing 137–140
– macrocyclic effect 134–135
– modeling methods 136
– preorganization of host structures 135
– rational design of structural properties 136
– templating effect 136–137
supravalvular aortic stenosis (SVAS) 97
surface-active ceramic 338
surface bioreactivity of nanoparticles 356
surface charge 161
surface composition of a material 162
surface hydrophobicity 161
surface-induced FN fibrillogenesis

201–202
surface-initiated atom-transfer radical

polymerization (SI-ATRP) 172
surface-modified BG/PLLA composites 359
surface nanotopography 220–221
surface wettability, application in biomedical

field
– amino-ended surfaces 250
– blood interactions with surfaces 251
– carboxyl-ended surfaces 250
– cell interactions 246–249
– high-throughput screening 252–253
– protein interactions 249–251
– substrates for preparing hydrogel and

polymeric particles 254
surface wettability, theory of
– Cassie–Baxter model 240, 251
– transition between the Cassie–Baxter and

Wenzel Models 240–241
– Wenzel’s model 240
– Young’s model 239–240
suspension polymerization 441
synthetic hydroxyapatites (HAs) 383
synthetic vs natural biomaterials 94

t
T-antigen-linked-glyco PAMAM dendrimers

466
Ta–OH 338
TC–HAP biomaterials 304–306
template inhibition technique 325, 487
templating 252
tendon-derived fibroblasts 64

tendon repair using collagen 68
tetraethylene glycol (TEG) spacer 180
‘‘thermodynamically reversible addressing of

proteins’’ (TRAPs) technology 108
thermosensitive shape-memory polymers

266
thioredoxin (Trx) protein 47
three-dimensional scaffolds 16
threonine (T) 76
Ti–6Al–4V alloys 390
tilted fibrillar structures 263–264
Ti–OH 338
tissue engineered scaffolds for disk

regeneration 69
tissue engineering 4
tissue engineering and regenerative medicine

(TERM) 93, 106
tissue/organ heterogeneity in vivo 474–477
tissue plasminogen activator (tPA) 42
tissue printing 486
tissues mimicked by collagen biomaterials
– bone 69
– cartilage 70
– intervertebral disk 69–70
– nerves 68
– skin 66–67
– tendons 68
tobacco 80
toluene-2,4-di-isocyanate (TDI) 371
trabeculae 334
tree frogs’ attachment pads 260, 269
tree trunk 3
triblock–ELR copolymer 107
β-tricalcium phosphate (β-TCP) 409
tridimensional porous structures 15–17
Tris–HCl buffer 10
tropocollagen (TC) 296–299
tryptophan (W) 76
tube worms 278–279
two-phase systems 487
tyrosine-isoleucine-glycine-serine-arginine

(YIGSR) oligopeptide 174

u
U-fucoidan 12
Ulva 11
ulvan 11–12
urokinase plasminogen activator (uPA) 42

v
valve endothelial cells (VECs) 477
valve interstitial cells (VICs) 477
vancomycin 448
Verongida sponges 15
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4-vinylpyridine (VPD) 440
Vroman effect 163–164, 170

w
water-in-oil (W/O) heterogeneous gelation

439
Watson–Crick base pairing 140
weight-bearing trabecular systems 335
Wenzel’s model of surface wettability 240
Williams syndrome 97
wound dressings and their properties

545–546
wound healing biomaterials
– alginate 539–540
– cellulose 540
– chitin/chitosan 541–543
– collagen 67, 544–545
– elastin 97–98

– fibrin 545
– gelatin 544
– hyaluronic acid or hyaluronan (HA)

543–544
– polymeric membranes 12–13
– silk 544
– soy protein 544–545
– synthetic polymers 545

y
Young’s model of surface wettability

239–240

z
Z-isomer 181
zoledronate 400, 408–409
ZrO2-Al2O3 318
Zr–OH 338




