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gluten 144
gluten-free bread 822
glyceraldehyde 220
glycerol 46, 176
glycerol–water system
– Newtonian liquids model 681
glycine (Gly) 102
glycogen, cosmetic applications 841
glycol chitosan (GCHI) 242
glycol chitosan nanoparticles 243
– in vivo noninvasive NIR image 243
glycolic acid 37
glycoproteins 10
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G-protein Rho1p 118
Gram-negative bacteria 91
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– structure 18
Guinier approximation 570, 574
Guinier plot 571
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– cosmetic applications 841
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gums 512
gum tragacanth 8, 66
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Hartree–Fock approximation 575
H-bonds 321, 322, 323, 326, 327, 330, 334,

424
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– – poly(a-esters) 810–813
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– – polyanhydrides 816
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– – polydioxanone 814
– – poly(ester amide) 815
– – polyglycolide 813
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– – poly(lactide-co-glycolide) 813, 814
– – polylactides 813
– – poly(orthoesters) (POE) 816
– – polyphosphazenes 817
– – polyphosphoesters (PPEs) 817, 818
– – poly propylenefumarate (PPF) 816, 817
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heat transfer simulation 750, 751
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– applications 56, 57
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– categories 54
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– – polyuronides 54
– composition 54
– occurrence 54
– predominant constituents 54
– properties 54
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– structure 54
hemicellulosic polysaccharides 351
hemolymph 112
heparan sulfate 109
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Herschel–Bulkley model 689
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– current measurements for morphology
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– effect of ion doping on 301, 302
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430
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hexamethylene diisocyanate 197
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highly oriented pyrolytic graphite

(HOPG) 622
high methoxyl (HM) pectin 840
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high-q regime 594
HOGaPc 522
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– hybrid systems 518
HOGaPc-grafted film 486
HOHE gels 687
homogalacturonan (HG) 21, 57
homo-IPNs 223
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methods 416
homopolymers 179, 184
human bladder tumors 134
Human Genome Sequencing Project 596
hyaluronan 8, 110, 326–330
– Cotton effect 326
– flow experiments 329
– properties 327
– role of pH 329, 330
– structure 326, 327
– viscosity behavior 327–329
hyaluronic acid (HA) 110, 115, 117, 235, 236,
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249–253
– chemical structures 236, 321
– cosmetic applications 842
– design of novel biomaterials based on

248, 249
– methacrylated hyaluronic acid

(HA–MA) 270
– – cross-linking mechanism 270
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acid 251
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265
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capillary force lithography 264
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HA 269
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– structure of 806
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– synthesis 117, 806
hyaluronic synthase 110
hybrid thin films formation 485
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– carbon-13 spectra 435
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hydrogels 214
– bases 809
– of biopolymers, for regenerative

medicine 99
– – cellulose-derived biopolymers-based

hydrogels 100
– – polysaccharide hydrogels 99
– – protein biopolymers-based hydrogels 100
– for cell biology, and tissue engineering 254
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261
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– – strategies for cross-linkingofHA 254–260
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HA-based hydrogels 262
– formation 631
– heterogeneity (See heterogeneity, of

hydrogels)
– images of encapsulated hMSCs in 269
hydrogenation, of xylose 57
hydrogen bonding 428
hydrolysis 15
hydrolytically degradable polymers 810
hydrolyzable backbone, health applications
– poly(a-esters) 810–813
– poly(alkyl cyanoacrylates) 817
– polyanhydrides 816
– polycaprolactone (PCL) 814
– polydioxanone 814
– poly(ester amide) 815
– polyglycolide 813
– poly(3-hydroxyalkanoates)(PHAs)
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– poly(lactide-co-glycolide) 813, 814
– polylactides 813
– poly(orthoesters) (POE) 816
– polyphosphazenes 817
– polyphosphoesters (PPEs) 817, 818
– poly propylenefumarate (PPF) 816, 817
hydrolyzed soy protein 834
hydrophobically modified alginate (HMA)

gels 677, 678
hydrophobically modified water-soluble

derivatives of chitosan 239
hydrophobically modified water-soluble

polymers 238
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hydrophobic chitosans 239
hydrophobic nanofillers 190
hydrophobization 244
hydroxo complexes 464
p-hydroxybenzaldehyde 46
hydroxycinnamic amines 46
hydroxyethyl cellulose (HEC) 218, 837
– cosmetic applications 837
2-hydroxyethyl methacrylate 221
hydroxyethyl methacrylate-derivatized

dextran 215
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solution 485
– cellulose films 485
hydroxyl ethyl cellulose 809
hydroxyl propyl cellulose (HPC) 809
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(HM-LP-P) 793
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723
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incoherent scattering 588
indium tin oxide (ITO) 484
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inelastic scattering 534
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infrared spectroscopy 513–521, 520
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– – generated on cellulose surfaces 519–521
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– – based on cellulose and hydroxygallium

phthalocyanine 518, 519
inhomogeneous broadening 420

intensity autocorrelation functions 549, 552
interaction peak 538
interfacial shear moduli
– deformation dependence 722
interfacial tension 545
interpenetrating polymer networks

(IPNs) 211
– antibacterial applications 228
– biomedical applications 227, 228
– casting–evaporation processing 220
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– – mechanical characterization 224
– – morphological and structural
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– – rheological 225
– – swelling behavior 225, 226
– – thermal 226
– derived from biopolymers 214
– – applications 214
– drug delivery applications 226, 227
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– freeze drying technique 222
– hydrogel IPNs 214
– manufacture 220
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– scaffolds for tissue engineering 227
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– thermoplastic IPNs 213
– types 212
– use for biological elements 228, 229
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– applications 66
– biosynthesis 65
– – de novo synthesis 65
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– metabolism in Asteraceae 65
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303, 304
– electrical properties 304, 305
IPNs. See interpenetrating polymer networks
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island like model 492
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isoprene biopolymers 67
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karaya gum 8
karaya polysaccharide (KP) 681
k-carrageenan gels 17
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kenaf fiber biocomposites 778
KGM/PAA IPN hydrogels 222
konjac glucomannan 19
– applications 19
– sources 19
– stability 19
konjac glucomannan (KGM) 222
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l
labeled biopolymers, heteronuclear correlation

spectra 420
Lachenalia minima 64
lactide-derived polymers 219
b-lactoglobulin 550, 551
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– turbidity of 557
b-lactoglobulin 8
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monolayers 521
Larmor frequency 421
laser scanning confocal microscopy

(LSCM) 611
Laue function 570
Lee–Goldberg cross-polarization 411
Lee–Goldburg decoupling 430
Legendre polynomial 660
Leuconostoc mesenteroides 325
Li–cellulose coordination complexes 13
ligand-free heterogeneous catalyst 510
light reaching detectors 553
light scattering (Raman) 648–650
– experimental setup 650
– mechanism and applications 648–650
– studies
– – of biopolymer systems 533–563
– – equipments 538
– – light-scattering intensity 551
– – methods 666
– – schematic 535
– – static scattering 534–545
lignification 43
lignin 10, 42, 45
– biosynthesis 43, 44
– degradation 466
– linkages 43, 44
– and mineral fillers 182

– models 457
– oxidation 465
– phenolic alcohol precursors 43
ligno-cellulose fibers 181, 182, 484
– laccase-catalyzed oxidation 466
lignocellulosic fillers (LCFs) 184
linear viscoelastic (LVE) 681
lipids 37
liquid–liquid transfers 747
lithium chloride (LiCl) 754
L-lactic acid (LA) 813
local folding geometry 452
locust bean gum (LBG) 17
low-density polyethylene (LDPE) 825
lower critical solution temperature

(LCST) 601
low methoxyl (LM) pectin 840
Ly6 proteins 124
lysyl-threonyl-threonyl-lysyl-serine

(KTTKS) 835

m
macroscopic polymers 660
magic angle spinning 408, 409, 417, 431
– application 415
– effect 408
– NMR methodology 415, 427
– spectrum 432
magnetic anisotropy 451
magnetic field 407
– density 445
magnetization evolution 417
Maillard-type conjugates 175, 731, 732
mannans 15, 27
mannose:galactose ratios 8
mass absorption coefficient 573
mass structure factor 538
mass transfer model 744
mastication process 680
maximum elastic modulus 686
Maxwell element 677
mean square displacement (MSD) 562,

563, 680
medical applications, uses
– polymers, list 804
melting temperature 180
metallic nanoparticles immobilization

496
methacrylamidopropyl trimethylammonium

chloride (MAPTAC) 279
methyl cellulose (MC) 723, 837
– based films 780
– cosmetic applications 837
N,N-methylenebisacrylamide (BIS) 221
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(MDI) 488, 516
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methyltransferases 58, 59
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– – thermodynamic model 747
– numerical simulation 753
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– simulation approach for
– – bulk phase, mass transport 743, 744
– – heat transfer phenomena 744
– – mass transport 743
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– – phase change 743
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– validation for 744, 745
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Na-based nanofiller 191
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N-acetylglucosamine 112, 215
NaCl concentration 710
nanobiocomposites 174, 186
nanocellulose 13, 14
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nanoclays 192
nanocomposites 2, 173
– thermal stability 192
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nanoparticles (NPs) 236
nano-sized cellulose 473
nanotechnology 2
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natural antioxidants, applications 460
natural biopolymers 87, 403
natural fibers 10, 483
natural gums 511
naturally occurring biopolymer family 89
natural poly(amino acids) 805
natural polymeric fluids, characteristics 646
natural rubber 67. See also cis-Polyisoprene
– applications 73
– biosynthesis 71
– NLCP mechanism 71, 72
– – initiation 71
– – propagation 71, 72
– – termination 72, 73
NCO function 488
neutral polymers 592
neutron diffraction 653
neutron–nucleus interaction 584
neutron-scattering 593
– experiments 589
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– theory 585
Newtonian viscous liquid 705
N-glycosylation 127
N-hexanoyl chitosan (NHCS) 241
nikkomycins 130
N-isopropylacrylamide (NIPAAm) 221
– hydrogel 304
nitrobenzene oxidation 46
nitroso molecule 450
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nitroxide orientation effect 447
nitroxide probes 464
nitroxide radicals 461
NMR experiments 409, 421
NMR resonances 404
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nonlinear elastic method 653
non-sulfated glycosaminoglycan. See

hyaluronic acid
NO radical 450
notch filter (NF) 650
N-propionyl chitosan (NPCS) 241
n-type semiconducting gels 303, 304
– electrical properties 304, 305
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induced dynamic nuclear polarization
(NMRCIDNP) analysis 457

nuclear spin interaction 420
nucleic acid biopolymers 89, 90
– chemical structure 90
null mutations 124
nutrient pollutants 630
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octavinyl polyhedral oligomeric silsesquioxane

(ovi-POSS) 780
– nanocomposites 780
octenyl succinic anhydride (OSA) 509
– starch 841
– – based microspheres 221
Odijk–Skolnick–Fixman theory 603
off-magic angle spinning proton-driven spin

diffusion 425
OH/OOH radicals, EPR lineshapes 450
oil-in-water emulsions, heating, effect 734
oligodeoxynucleotides (ODNs) 817
OMMT aggregation 199
optical anisotropy 659
optical microscopes (OM) images 612
– of alginate droplets 627
– of volume phase transition of

microspheres 629
optical techniques 646, 654
organic moieties 501, 502
organogenesis 351
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orientation-distribution evaluation and
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experiment 415

orientation distribution function 661
oriented fibers 407, 408
oscillating electric field 567
oscillation frequency 677
oscillatory shear rheology (OSR) 225
osmotic compressibility 547
osmotic pressure 10
ozonolysis 41
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Palaquium gutta 73
palladium catalysis 510
palladium species 510
palmitoyl-lysyl-threonylthreonyl-lysyl-serine
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Parthenium argentatum 67
partially hydrolyzed polyacrylamide

(PHAM) 225
particle–liquid systems, structural

characterization 673
particle–particle interactions 673
PBS/Cht blends, mechanical properties 159
PDB structures 434
Peclet regime 667
pectin 723
pectin from sugar beet (SBP) 723
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pectins 8, 21–23, 57
– amidated pectin 23
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– applications 59
– biosynthesis 58, 59
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content 22
– components 57
– composition 57
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– major sources 58
– occurrence 57
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petroleum-based polyesters 179
phase-modulated schemes 411
phenomenological approach 676
phenylcarbamate formation 515
phenyl-isocyanate (PI) reaction 489
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(PCS) 691
phosphoglucomutase (PGM) 62
phosphoproteins 8
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photoelectrons escape 505
photoimmobilization 263
photolytic degradation reactions 453
phthalocyanine structures 523
phycocyanin 352
phyllosilicates 187
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pig skin. See gelatin
PLA adhesion 787
plant cell cultures, for fermentation 684
plant gums 66
plasma membrane 119
plasticized starch 176, 177
plasticizer 145
– on MMT dispersion 191
polarimeters, schematic model 647
polarimetry 646–648
– experimental setup 647, 648
– theoretical background 646, 647
polarization
– exchange curves 417
– mechanisms in materials 372, 373
– orientation 373–376
– state analyzer 647
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poly (3,4-ethylenedioxythiophene) 218
poly[(1,3)-2-acetamido-2-deoxy-b-D-

glucopyranosyl-(1,4)-b-D-
glucopyranosyluronic acid 603

polyacrylamide IPNs 218
poly(acrylic acid) (PAA) 216
poly(a-esters) 810–813
poly(a-hydroxyl acids) 810
poly(a-L-guluronic acid) 320
poly(alkyl cyanoacrylates) 817
poly(allylamine) (PAH) 216, 253
polyanhydrides 93, 94, 816
polyaniline 218
polybutylene adipate 184
polybutylene succinate (PBS) 180, 787
polybutylene succinate/adipate (PBSA) 180
polybutylene terephthalate 184
polycaprolactones 179, 183, 814
poly(carboxyphenoxypropane)-(sebacic acid)]

(PCPP-SA) polymer 816
poly(diallyldimethyl ammonium chloride)

(PDADMAC) 215, 512
polydimethylsiloxane (PDMS) 261
polydimethylsiloxane–CAB IPNs 218
poly(di-n-hexylsilane)
– rheo-optical properties 655
polydioxanone 814
polydisperse systems 560, 570
poly(e-caprolactone) (PCL) 179
polyelectrolyte hyaluronic acid (HA) 458
polyelectrolyte polymers 238
polyelectrolytes 318
polyepichlorohydrin (PECH) 199
poly(ester amide) blend 815
polyesteramides 179
polyesters 37, 145
– based on agro-resources 177, 178
polyethylene glycol (PEG) 178, 216, 599
poly(ethylene glycol) macromer (PEGM) 226
polyethylene oxide (PEO) 779, 837
poly(ethylene oxide) nanocomposites 779
polyglycolic acid (PGA) 37, 219, 810
polyglycolides 813
poly(hydroxyalkanoates) 473
polyhydroxyalkanoates (PHAs) 1, 37, 92, 93,

178, 179, 214, 218, 777, 814
poly(3-hydroxyalkanoates)(PHAs) 814, 815
– classes of 815
– general structure of 815
– industrial production process 815
poly(3-hydroxybutyrate) (PHB) 219, 777, 778
poly(hydroxybutyrate-co-hydroxyhexanoate)
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poly(hydroxybutyrate-co-
hydroxyoctadecanoate) (PHBOd) 179

poly(hydroxybutyrate-co-hydroxyoctanoate)
(PHBO) 179

poly(hydroxybutyrate-co-hydroxyvalerate)
(PHBV) 179

poly(3-hydroxybutyrate-co-3-hydroxyvalerate)
(PHBV) copolymer 219

poly(hydroxybutyrate-co-valerate)
(PHBV) 778

polyhydroxybutyrate (PHB)
homopolymer 179

poly(3-hydroxynonanoate) (PHN) 219
poly(3-hydroxyoctanoate) (PHO) 219
poly(3-hydroxyvalerate) (PHV) 219, 778
poly(lactic acid) 37, 183, 787
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poly(L-lactic acid) (PLLA) 510
poly(lactic acid)-based
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poly(lactide-co-glycolide) polymers

(PLGA) 219, 247, 813, 814
polylactides 219, 813
poly(L-lactide) (PLLA) 178, 780
poly(L-lysine) (PLL) 253
e-poly-L-lysine (e-PL) 92
– applications 92
polymacromonomer (PM) 654
polymer gels, from biopolymers 279
– experimental methods 279–281
– fluoroprobe–polymer interactions 283–286
– gelation kinetics 281–283
– imprinting the gels 292–300
– polymerization 281–283
– real-time monitoring of monomer

conversion 286, 287
– sol–gel transition 287–292
polymeric gel diodes 304
– with ionic charge carriers 305–307
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– – polymeric p–n junction, working

mechanism 305, 306
polymerization 4
polymer–nanofiller interactions 174
polymer–polymer interactions 318
polymers
– analysis 474
– blends 463
– – characterizations 463
– materials 652
– – solubility parameters 150
– matrix 463
– microheterogeneous structures 443
– mobility 184

– nanocomposites 2
– polymer 1644 338
– rheology 646
– solvation 592
polymer–solvent interactions 318
poly(methacrylic acid) (PMAA) 226
poly(methacryloyloxyethyl

trimethylammonium chloride)
(PDMC) 226

polymethyl methacrylate (PMMA) 834
poly(N-isopropylacrylamide)

(PNIPAAm) 224
polynucleic acids 595–600
poly(orthoesters) 816
poly(orthoesters) (POE) 816
polypeptide radiolysis 458
polypeptides 583
polyphosphazenes 817
polyphosphoester copolymer 818
polyphosphoesters (PPEs) 817, 818
polypropylene (PP) 780
poly propylenefumarate (PPF) 219, 816, 817
polypyrrole (PPy)–cellulose composites 521
polysaccharide-based biopolymers 600–606
polysaccharides 1, 2, 7, 10, 11, 48, 109, 118,

236, 317, 600, 674, 801
– adsorption 727
– applications (See polysaccharides, cosmetic

applications; polysaccharides, health
applications)

– conformations 317, 318
– diversity in nature 600, 601
– emulsions 719
– polysaccharide 1644 337
– roles 48
– solid-state conformations 319
– structural 49
– surface-active 720–723
polysaccharides, cosmetic applications 836
– agar 838
– agarose 838
– alginates 842
– carrageen (carrageenan) 839, 840
– cellulose gum 837
– chitin 840
– chitosan 840
– dextrins 841
– gellan gum 839
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– gumarabic 841
– hyaluronic acid 842
– hydroxyethyl cellulose (HEC) 837
– hydroxypropyl starch phosphate (HSP) 841
– methyl cellulose (MC) 837
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– pectins 840
– pullulan 842, 843
– starch 841
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– – carrageenans/carrageenins 810
– – cellulose 809
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– – chitosan 807
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– – starch 809
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poly(N-vinylpyrrolidone) (PNVP) 816
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Porod regime 590
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Porphyridium cruentum 352, 355
porphyrins 518
– grafting 517
position-dependent dynamics 452
power law 605
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(PGA) 723
protein–polysaccharide interactions 720
– schematic representation of 735
protein–polysaccharide solutions 724
proteins 1, 2, 3, 593–595
– applications (See proteins, in cosmetic
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– folding 593, 594
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mixtures 727
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– protein hydrolysates 830
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690

– protein–polysaccharide conjugates 731
– protein–polysaccharide interaction 726,

728, 735
– protein–water interaction 594, 595
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– botulinum neurotoxin 831, 832
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– – in skin care 832, 833
– placental proteins 834
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– wheat proteins 834
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proteolytic enzyme 679
proton-driven spin diffusion
– experiments 412, 434
– off-magic angle spinning 424
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Pseudomonas stutzeri 814
pullulan 319, 325, 326
– chemical structure of 843
– cosmetic applications 842, 843
pulse electron nuclear double resonance
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pyranose cycles 458

q
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