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3D flow channels, 601

3D engineered scaffold, 587

3D hydrophilic polymer networks,
334

3D matrix, 87, 105, 376

3D printing, 10, 39, 117, 123,126,
157-58,170, 186, 220, 229,
232,357,537,568-73,
581-84, 591, 594, 596, 598,
607-8, 610,816,827, 1053,
1255

3D tissue environment, 581

absorbability, 907,909,911
absorbable metal stent (AMS), 175,
179, 181-83,187
absorption, significant bone, 168
acellular collagen matrix, 880
acellular dermis, 31, 392, 1248
acellular materials, 992
acellular scaffolds, 836-37, 879
acid hydrolysis, 414
acidic conditions, weak, 149
acids, 346, 761, 763, 798, 802, 804,
828-29,952,1290
acetylsalicylic, 1178-79
ascorbic, 103
boronic, 315, 318
carboxylic, 267-68, 274, 346,
831
hyaluronic, 226, 876
poly(lactic-co-glycolic), 411,
466,711,965, 1153, 1245,
1284, 1349
polyglycolic, 123, 666, 675,
1033,1176
polyhydroxy, 978

ACLT, see anterior cruciate
ligament transection
ACP, see amorphous calcium
phosphate
acrylate groups, 22, 269, 272
acryloyl chloride, 269
actin-polymer complex, 251
activation, 274, 278, 487, 1049,
1221,1318,1370,1373
activator, tissue-type plasminogen,
280
activity
antitumor, 492, 495, 1202
bone-inducing, 904
functional, 374, 379, 708
osteogenic, 1371-72
actuators, 343
acute ruptures, 635
adaptation, functional, 919, 925
ADDM, see autogenous
demineralized dentin matrix
adipose decellularized
extracellular matrix (adECM),
597
adenosine, 207, 1369, 1374-75
ADH, see adipic dihydrazide
adhesiolysis, 1183-84
adhesion, 99,101, 271, 421-22,
424-25,491, 493, 626,
938-39,1213,1215,1217,
1225,1227-29,1364-65
intra-articular, 1183-84
adhesion substrate, 11, 1247
adhesive glycoproteins, 805-6,
808,810
adhesive properties, 491, 1197
adhesive proteins, 252, 947
bone-related, 1364
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adipic dihydrazide (ADH), 271
adipocytes, 326-27,981, 996-97,
1134
adipose-derived stem cell (ADSC),
5,377,540-41, 550, 569-70,
606, 1244, 1261
adipose stem cell (ASC), 1036
adipose tissue, 407, 597, 628, 632,
824, 828,952,997, 1016,
1148, 1190, 1263
adult, 1148
human, 407
vascularized, 568, 570
well-vascularized, 407
adipose tissue-derived
mesenchymal stem cell
(ATMSC), 230, 1372
adipose tissue-derived stromal cell
(ATSC), 1187, 1190-91
administration
intraperitoneal, 1183-84
localized, 1183-84
oral, 95,347, 1329
ADSC, see adipose-derived stem
cell
adsorption, 71, 485-86, 662, 1188,
1222-24,1230
physical, 483, 485, 947
advanced therapy medicinal
product (ATMP), 837
AEC, see aorta endothelial cell
AF, see annulus fibrosus
AFC, see annulus fibrosus cell
AF-derived stem cell (AFSC),
1036-37,1048
AF-like tissue, 1047
AFM, see atomic force microscopy
agarose gel, 31,772
agarose microgel, 377-78
agents
bioreceptor, 663
chaotropic, 798, 829
chelating, 27, 761-62, 828
foaming/blowing, 954

reinforcing, 695, 1175-76
therapeutic, 480, 494, 732, 745,
1184, 1371
age-related bone disorder, 1371
age-related macular degeneration
(AMD), 1180, 1203
aggrecan, 247,254, 810, 812,
1032,1036-37,1047
aggregates, cellular, 1197
aging, 623, 633,972,1032, 1034,
1051,1074, 1076, 1078, 1324
agitation, 828, 889,951,977
mechanical, 764
airway, 972, 974-75
conducting, 971
lower, 972,974
alginate biomaterials, 817
alginate hydrogel, 222, 314,
769-71
photosensitive, 228
alginate microcapsules, 770-72
polymer-coated, 771
alginate microgels, 254-55,
377-78, 382
alginate polymers, 770
alginate solution, 770, 817
alignment, 451-52, 637-38, 640,
642, 662,690,820,1010, 1047
controllable, 661, 663
nanofiber, 638
alkaline phosphatase (ALP),
146-48, 604, 1123, 1126,
1154, 1159, 1365, 1371, 1375
alkylation, 267, 833
allergic response, 398
allogenic applications, 1148
allogenic bones, 104, 1357
allografting, 634, 1114
allografts, 112, 164, 635,906, 913,
929, 1134, 1163, 1369
ALP, see alkaline phosphatase
ALP activity, 605-6, 1125-26,
1154-55,1158-60, 1363,
1375



alveolar bone housing, 925
AMD, see age-related macular
degeneration
American Society for Testing and
Materials (ASTM), 836
amino acids, 24, 61, 276, 303, 723,
725,799,1079,1093-94,
1178, 1366
unnatural, 745
amino acid sequences, 738-39,
878
amino groups, 350, 418, 771,
883-84, 886,947
protonated, 883-84
aminolysis, 488-89
amorphous calcium phosphate
(ACP), 59, 64, 75,912
amphiphilic peptide hydrogelator,
303
AMS, see absorbable metal stent
anastomosis, 995
angiogenesis, 115, 379, 492, 681,
805,807,812, 1099, 1180,
1189,1194, 1318, 1362,
1368-70,1374
angiogenic biomaterial, 1190
animal models, 68-69, 166, 188,
273,401, 648, 1098, 1141,
1295,1298, 1317
tumor-bearing, 1330
animal sources, 806, 832, 836
animal tissues, 836
anionic polymers, 125, 769
anionic polysaccharides, 816, 885
annulus fibrosus (AF), 1029, 1032
annulus fibrosus cell (AFC),
1032-37,1039-52
annulus fibrosus tissue
engineering, 1033, 1037, 1049
ANP, see atrial natriuretic peptide
anterior cruciate ligament (ACL),
635,1181, 1297
anterior cruciate ligament
transection (ACLT), 1181-82
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antibiotics, 486, 1038, 1181, 1183
antibodies, 351, 375, 380, 663,
666,720-21, 726, 733, 745,
770,1018
anti-type II collagen, 254-55
anticancer drugs, 494, 732, 1181
antigenic determinants, 879, 895
antigens, 335, 351, 730
aorta endothelial cell (AEC), 1193
apatite, 14, 142, 146, 149, 152, 154
apatite foam, 154-55
apoptosis, 628, 766, 772, 809, 982,
1047-49,1097
apoptosome, 766
applications
adhesive, 808
advanced, 547
agarose, 31
antibiofouling, 664
array of, 666, 803, 818
bench-to-bedside, 837
bioelectronics, 666
biotechnological, 744
bulk, 658
burn coverage, 882
business, 658
carbon nanotube, 689
cardiovascular scaffold/stent,
187
cardiovascular stent, 162, 189
combined, 420, 1180, 1187
commercial, 512
control delivery, 347
dental, 88
diagnostic, 206
electrospun fiber, 492
hard-tissue, 114
healthcare, 883
hemostatic, 818
high-voltage, 530
integrated, 1200
life science, 419
load-bearing, 88, 126-27, 881
local, 1357
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nutraceutical, 812
objective, 186
orthopedic, 1358
osteochondral, 30
osteogenic, 1294
peptide, 285
pharmaceutical, 312, 334
physical, 513
sensing, 663
soft-tissue, 838
stem cell technology, 6, 1245
surgical, 25, 814
theranostic, 94
therapeutic, 92, 404, 1369, 1376
tissue-engineered, 226
tissue engineering, 37, 39,
89-90, 92, 341, 351, 353-54,
483,515, 646-48, 948, 950,
958-59, 1255-56, 1354-55
tracking, 660
translational, 60
wound-dressing, 886, 1260
wound-healing, 220, 336, 629,
1263
aqueous solution, 153, 222, 224,
282,315,354, 518, 525, 599,
777,1260,1267,1287-90,
1292,1310
polymer/polyol salt, 355
architecture
inner, 582-83, 594
outer, 594
scaffolding, 87
Arg-Gly-Asp (RGD), 34, 284, 300,
302-3,372,491, 736, 806,
911, 1018, 1267, 1269, 1361,
1364-65
arrays, 60, 535, 673, 797, 804, 812,
816, 819, 823, 825, 829-30,
1091, 1096-97,1100, 1103-4
electrospun nanofiber, 538
fiber, 534
fibril, 61
microgel, 374, 379

arteries, 541, 645, 1015
normal, 1014
articular cartilage, 244, 285, 593,
633,1092
articular cartilage defects, 1261
articular chondrocytes, 1035, 1037
artificial ECM, 311, 327
artificial materials, 905, 978, 1219,
1227
artificial muscles, 249, 251, 336
artificial nucleus system, 210
artificial tissues, 1196
functional, 735
ASC, see adipose stem cell
assays, colorimetric, 725
assembly
core-shell, 449-50
polymer chain, 224
supramolecular, 721, 745-46
ASTM, see American Society for
Testing and Materials
astrocytes, 638
ATMP, see advanced therapy
medicinal product
ATMSC, see adipose tissue-derived
mesenchymal stem cell
atomic force microscopy (AFM),
659
atom transfer radical
polymerization (ATRP),
1221-22,1225-26
atrial natriuretic peptide (ANP),
451
ATRP, see atom transfer radical
polymerization
ATSC, see adipose tissue-derived
stromal cell
augmentation, 399-400, 989
autoantibodies, 726
autoclaving, 42, 832
autogenous bone graft, 904, 917,
1163,1358



autogenous bone grafting, 1114
autogenous demineralized dentin
matrix (ADDM), 915
autografts, 63,70, 112-13, 164,
635,883, 1265
autologous bone grafts, 97, 1357
autologous cells, 96, 230, 877, 991,
999, 1323
autologous collagen, 392
autologous fat, 399, 406
autologous fat injection, 397, 399,
406
autologous tissues, 392, 987, 990,
992
autotooth bone materials, 904
avascular nature, 1180
axons, 636-37, 698, 702
AZ91D scaffold, 168, 170
backbone, polypeptide, 804
backbone chain, 300
backbone polymer, 489-90
bacterial cells, 721
gram-negative, 1225
bacteriophages, 720, 723, 735-36
banding pattern, 800
bare metal stent (BMS), 176,
179-80, 664
barrier function, 1098, 1324
barriers, 172, 225,573,989, 1075
antiadhesion, 524-25
basic fibroblast growth factor
(bFGF), 103, 403, 672-73,
679-82,910,914, 1049-51
basic multicellular unit (BMU), 919
BCP, see biphasic calcium
phosphate
BCP particles, 68-69
BCP scaffolds, 114, 1141
BDNF, see brain-derived
neurotrophic factor
behavior
biologic, 905-6
cell/tissue, 630
frictional, 247

Index

mechanical, 1047
selected cell, 423
bellows graft, 590
collagen-coated, 590
bFGF see basic fibroblast growth
factor
binding, 250, 265, 494, 601, 673,
722,806, 884, 1094, 1315,
1367,1371
binding peptides, 720, 722,
738-40, 742
binding properties, 1184, 1188
bioactive glasses, 12, 89, 120-21,
417, 1250
bioactive ligands, 375, 379, 383
bioactive materials, functional, 705
bioactive molecules, 21, 24, 33-34,
37-38, 40, 264, 268, 271, 378,
1268,1271, 1355, 1360, 1368,
1376
controlled release of, 33, 1268
delivery of, 33
grafting of, 268, 271
release, 33, 35, 335
bioactive scaffolds, 44, 164, 835,
1271
bioactive surfaces, 98, 692
bioactivity, 25, 120-21, 294, 304,
421-23,480, 673,736,1216,
1219, 1255-56, 1261, 1354,
1358, 1360
biocapsules, 665, 668
bioceramics, 11-12, 86-89, 101,
117-18, 161,588, 1115,
1244,1247,1249-50, 1252,
1255-56
biocompatibility, 31-32, 118-21,
162-65, 168, 182-83, 186-87,
219-20, 337,403-4, 691-94,
818, 885,1213-14, 1216-17,
1246-48
biocompatibility hydrogel, 221
biocompatible materials, 87, 683,
690, 737
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biocompatible polymers, 269, 302,
960,1012
natural, 228
biocompatible smart hydrogel
material, 230
biodegradability, 103, 220, 225,
372,380,404, 797,799,802,
814,818, 823, 1294, 1297,
1299
controllable, 18, 1245, 1249
biodegradable biomaterials/
scaffolds, 35
biodegradable hydrogels, 21
biodegradable materials, 163, 226,
516,593, 610,812,876,991
biodegradable polymer dopants,
1255
biodegradable polymers, 103, 165,
488,527,591, 666, 695, 1251,
1262
natural, 230
synthetic, 14, 18, 114, 123, 1010,
1248,1262
biodegradable scaffolds, 87, 459,
516
cell-seeded, 999
biodegradation, 19, 41, 113-14,
161, 165, 251, 283, 294, 312,
374,523,678,879,1188
biodegradation rate, 442, 519, 521,
1095
bioengineered tissues, 1309,
1314-15
functional, 1334
bioerodible material, 18, 1245
biofabrication, 1200
biofunctional material, 531
biofunctions, 622, 624, 626
bioglass, 15, 89, 98, 100, 120-22,
1046
bioglass scaffolds, 16, 120
bioinks, 607, 609, 892, 948-49
biological materials, 893, 948-50,
1091, 1096, 1310

biological polymers, 256
biological processes, 625, 795,
1099-1101, 1147
biological systems, 220, 225, 624,
720,737-38,743
biologic scaffolds, 976-77
biomaterial applications, 29, 813
biomaterial armamentarium, 815
biomaterial array, 1096-97, 1102
well-defined, 1098, 1102
biomaterial array technique, 1102
biomaterial design, 35
biomaterials
advanced tissue-engineered,
1199
biocompatible, 25, 287, 1255
biocompatible natural/
synthetic, 568
biodegradable, 999
collagenous, 882, 928, 1099
complex, 25, 54, 1244, 1247-48,
1271
conventional, 41, 939
drug, 1200
drug-laden hydrogel, 607
effective, 1183-84
elastin-derived, 805
embryonic, 1102
functional, 268, 334, 957
functionalizable, 1369
functionalized, 519
hard-tissue, 602
ideal, 88
implanted, 6, 1095, 1100, 1103,
1245
innovative structural, 90
inorganic, 29
keratin-based, 809-10
mechanical supportive, 1368
moldable, 940
multiple, 572
natural, 511, 646,991, 1096
natural ECM-derived, 830
nonabsorbable, 1113-14



optimal, 405, 937
paste, 40
peptide-modified, 1354
promising nanocomposite, 423
seeded, 993, 999
synthetic, 522, 794, 818
toxic, 1286
unseeded, 993
biomaterial scaffolds, 117, 673,
683,1268,1297,1369
modified synthetic, 635
biomaterial subunits, 830
biomaterial surfaces, 98, 1082,
1359
biomedical applications, 218-19,
243-44, 295, 298, 300, 302,
342,347,356, 658, 664-66,
735-37,1225,1231,1285-86
intended, 457
potential, 429
versatile, 300
biomedical field, 23, 249, 404, 512,
1285
biomimetic materials, 693, 939,
1360
biomimetic nanoscaffolds, 646
biomimetic porous hydrogel
scaffold, 955
biomimetic scaffold fabrication,
123
biomimetic scaffolds, 642, 735,
938-39,948,956,961-62
injectable, 1053
biomimetic tissues, 1200
biomineralization, 62, 64, 631,
720-21, 738, 745-46
biomolecules, 35, 69, 125, 228,
268, 296,312, 340, 351, 486,
489, 493, 659-60, 666, 794-95
bionic ear, 229
bio-originated materials, 1215,
1217,1219,1227
biopanning, 722, 739
biopolymers, 32, 114, 123-24, 516,
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519, 589, 883,893,1012, 1267
biopolymer scaffolds, 589
bioprinter, 230-31
bioprinting, 231, 372, 374, 827,

894, 948
bioprinting applications, 229,

948-49
bioprinting scaffolds, 948
bioreactors, 230, 442, 545, 547,

640, 659, 665-66, 668, 982,

992-93,1113,1147,1151,

1320
bioresponsive hydrogels, 350-51
bioscaffolder, 572
bioscaffolds, 403, 408
biosensor applications, 667
biosensors, 200, 334-35, 337, 351,

429, 658, 664-68
biosynthetic polymers, 408
biosynthetic scaffolds, 403
biotissues, 249
biphasic calcium phosphate (BCP),

24,64,68-70,99,117,1141,

1164
biphasic scaffold, 1035
BJD, see “Bone and Joint Decade”
bladder acellular matrix, 992, 1002
bladder augmentation, 990-92,

994, 999-1000
bladder reconstruction, 989-90,

992, 994,997
bladder regeneration, 994, 998
bladder tissue, 987,992, 994,

998-1000

native, 987
blended electrospinning material,

523
blends, 21, 23, 485, 610, 629
blend scaffolds, 629
block copolymers, 225, 339,

1228-29
blocks, 23,27, 143, 203-4, 521,

907,912,920, 924-26, 1180,

1223
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apatite bone substitute, 157
blood, 25,271, 442, 541, 680, 726,
798,818,907, 988, 1050
peripheral, 981, 1015, 1148,
1374
blood cells, 178, 180, 996
red, 183
blood flow, 383, 995
blood glucose concentration, 348
blood glucose levels, 348, 768,
770-71
blood outgrowth endothelial cell
(BOEC), 1326
blood pressure, 1194
blood supply, 888, 905-6,978
blood vessel formation, 493, 1180,
1358
blood vessels, 263, 266, 442-43,
445,493-94,517-18, 524-25,
541,570, 644, 674-75, 680,
759, 762,764,1180, 1315
erythrocyte-filled, 679, 682
tissue-engineered, 1010
blood vessel stents, 173-74
BM, see bone marrow
BMD, see bone mineral density
BMG, see bone matrix gelatin
BMMC, see bone marrow
mononuclear cell
BM-MSC, see bone marrow-
derived mesenchymal stem
cell
BMP, see bone morphogenetic
protein
BMSC, see bone marrow-derived
stem cell
human, 593, 1048, 1267, 1363
BMS, see bare metal stent
BM stem cells, 1134-35, 1140
BM stem cell scaffold, 1136
BMU, see basic multicellular unit
body fluids, 338, 403,907,910,
1049
simulated, 64, 97, 169, 1255

body temperature, 21, 224-25,
339-41, 355
BOEC, see blood outgrowth
endothelial cell
bonding, chemical, 201, 268, 319
bonds, 296, 486, 816, 830, 1223
hydrogen, 342, 421, 799, 823,
885,1215
Si-H, 1223
Si-0, 120-21
bone, 15-16, 59-63, 88-91,
111-12,124,148-51,516-18,
520, 544, 630-31,909-11,
913-14,917-19, 924-25,
1141-42,1361-64, 1366-67
adult, 150
allogeneic, 86
alveolar, 91,905-7,917,919,
928
autogeneous, 91-92
autogenic, 86, 104
autogenous, 903, 905,913
autograft, 91
bioengineered, 101
cultured, 92, 631
host, 67,1163
injectable, 21
living, 89
macroscale, 90
mature, 919, 1156
mineral, 89
mineralized, 93, 906, 1156, 1158
native, 59-60, 62, 73
natural, 85, 88, 98, 120-21,
692-93
physiological, 96
regenerated, 73, 1114
tissue-engineered, 15, 24, 30, 32,
105, 1260
“Bone and Joint Decade” (BJD), 96
bone architecture, 111
custom-designed, 73
bone bioactivity, improved, 694
bone bonding, 24, 88, 120



bone bridges, 1144
bone building, 1161
bone cells, 62, 89, 491
embedded, 630
bone cell scaffolds, 737
bone cement, 590
bone defect healing, 115, 129,
1134
bone defects, 60, 62, 88, 105,112,
129,141-42,150, 598, 929,
1114,1137,1146,1357,1366
alveolar, 903-5,907
calvarial, 67
cortical, 925
critical-size, 70, 73,112, 1138
large, 631, 1114, 1134, 1142
long, 97,1162
segmental, 67,70, 1376
bone defect site, 1163
bone degeneration, 1372
bone density, 99, 1142-43, 1376
higher, 70, 1141, 1143
bone deposition, 1374
bone differentiation, 545
bone diseases, 186
bone distractor, small, 1115
bone extender, 91
bone formation, 67-73, 97-98,
115,167-69,918,1114-16,
1132,1141-45,1147-48,
1152-54,1156,1162-65,
1366-67,1371,1373-74
cancellous, 1374
de novo, 672
early, 91
ectopic, 66, 68, 1149, 1152
endosteal, 167
heterotopic, 915
natural, 85
periosteal, 167
bone formation area, 1156-57
bone formation rate, 115
bone-forming ability, 68
bone fracture healing, 1148
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bone graft extender, 91
bone grafting, 129,904, 933, 1114
bone graft materials, 923, 935,
1120
bone graft procedure, 928
bone grafts, 60, 62,89, 672, 1152
artificial, 693
bone graft substitute methods, 128
bone graft substitutes, 86, 97, 104,
112, 694,903,905, 929, 1254
bone growth, 16,905, 1143, 1358,
1366
bone healing, 62,112, 546, 1129,
1368, 1370
enhanced, 1143
bone homeostasis, 1369
bone implants, 165-66
traditional bioinert, 165
bone induction, 916-17, 921
bone-inductive potency, 921
bone inductivity, 692
bone ingrowth, 63, 103, 905, 1142,
1144
natural, 62
bone marrow (BM), 27, 631, 641,
981,996, 1015-16, 1134,
1148-49,1317, 1363, 1367
bone marrow-derived stem cell
(BMSC(), 5, 15,592, 737,
1036-37, 1044-45, 1066,
1080, 1244, 1262, 1269, 1339,
1358, 1364, 1373
bone marrow-derived
mesenchymal stem cell (BM-
MSC), 1147,1187-88,1191
bone marrow mononuclear cell
(BMMC), 1010, 1016
bone marrow MSCs, 1080
bone matrix, 62,97,913, 1041
decellularized, 1263
extracellular, 906
formative, 1364
injectable, 91
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bone matrix gelatin (BMG), 1038,
1041
bone maturation, 906, 1116
bone mineral density (BMD), 1116,
1118
bone mineralization, 916, 1161
bone minerals, 59, 64, 1359
natural, 85
bone morphogenetic protein,
human, 449, 1115, 1141
bone morphogenetic protein
(BMP), 16, 69, 71, 99, 103,
280,310, 325,379, 483, 493,
544-45, 585, 673,679, 737,
904, 906,910-11,913-14,
916, 920, 1049-50, 1357-58,
1365-68,1370-71
bone protein, 1359
bone regeneration, 68, 70, 162-64,
166-68, 185-87, 904,
1131-32,1134-35,1137,
1261-62,1353-55, 1362,
1365-66,1368-69, 1374-75
alveolar, 903
ceramic-assisted skeletal, 63
controlled, 116
delayed, 1132
load-bearing, 172, 186
natural, 119
peri-implant, 1362
bone regeneration efficiency, 112
bone regeneration materials, 24
bone regeneration scaffolds, 168,
173-74, 185, 878
bone regeneration site, 1357
bone remodeling, 62, 684, 692,
918-19,1148,1162, 1164-65,
1168
bone repair, 105, 165, 672, 1251,
1357-58
alveolar, 904-6
rapid, 88
bone repair material, 1366
bone replacement materials, 602

bone replacements, 22
artificial, 148, 153
bone replacement therapy, 736
bone resorption, 149,918, 1371,
1374
bone scaffolds, 163-65, 168,172,
178
artificial, 123
bone shortening, 1114
bone sialoprotein (BSP), 59-60,
674,1359, 1361, 1364-65,
1371
bone stimulator, potential, 1372
bone structure, 91, 111
vascularized, 186
bone substitute application,
113-14,117,120,132
bone substitutes, 14-15, 69, 98,
112-14,116,119, 128, 568,
587,905, 1263
artificial, 142-43, 146, 152
bioceramic, 118
bitemplate-induced biomimetic,
1262
block-type, 118
cylindrical-granule-type, 118
granular, 115, 127
injectable, 31
natural, 91
spherical-granule-type, 118
synthetic, 112
thick, 127
tissue-engineered, 86
bone substitute systems, 117
bone surfaces, 247
bone tissue, 59-62, 64,93, 103,
120,544, 630-31,1121, 1123,
1134
allograft, 1134
autograft, 1134
damaged, 1369
load-bearing, 73
native, 73
natural, 96



woven, 1156, 1165, 1169
bone tissue engineering (BTE),
85-87,96-97,99-101, 103-5,
123-24,126-27,690-95,
1113-14,1147,1251,
1253-55,1260-63, 1294,
1353-55,1364
bedside, 103
scaffolds of, 691, 694
bone tissue maturation, 544
bone tissue regeneration, 60, 65,
67-68,70-73,116, 123,128,
285, 546,631-32,1251, 1255,
1376
bone tissue repair, 62, 65
bone tissue scaffold, 593
bone tissue structures, 691
bone tumor, 1114
bone tunnel, 286
bone union, 1115-16, 1163
bone volume, 1120, 1129
bovine serum albumin (BSA), 246,
694-95, 712, 1255, 1260
bovine spongiform encephalopathy
(BSE), 832,929
Bowman’s membrane, 1072
brain-derived neurotrophic factor
(BDNF), 33,274,276, 1268
brain injury, traumatic, 382-83
breast augmentation, 22, 1211
brush cells, 974, 984
BSA, see bovine serum albumin
BSE, see bovine spongiform
encephalopathy
BSP, see bone sialoprotein
BTE, see bone tissue engineering
BTE applications, 1147-49, 1152
BTE scaffolds, 1134
BTE strategies, 1147, 1152
bulk materials, 168, 188, 660

CAC, see collagen-alginate
composite
CAC scaffold, 773
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CAC scaffold sheet, 773
CAC sheet, 773
CAC sheet scaffold, 773
CAD, see computer-aided design
CaHA, see calcium hydroxylapatite
CaHA injection, 399-400
CaHA microspheres, 399-400
calcium hydroxylapatite (CaHA),
392,399-400, 404-6
calcium phosphate (CaP), 59-60,
63,70,72-73
calcium phosphate (CP), 12, 14-15,
24,27,85-86, 88,90, 94-95,
98-101, 104, 117-19, 588,
912,1250,1258-61
calcium phosphate cement (CPC),
159, 694,712,1253, 1333
injectable, 15, 694-95
calcium phosphate nanoparticles,
95
calcium phosphate scaffolds, 602
load-bearing, 1255
calcium polyphosphate particle
(CPP), 173
CAM, see computer-aided
manufacturing
cAMBP, see cyclic adenosine
monophosphate
cancellous bone, 150-51, 163, 906,
913,924-26,1129
cancer biomarkers, 726, 730
cancerous cell sheets, 1330-31
CaP, see calcium phosphate
CaP-based biomaterials, 60, 68-69
CaP-based synthetic biomaterials,
60
CaP biomaterials, 63-65, 67-69, 73
synthetic, 72
CaP ceramics, 63, 68-70
capillary force lithography (CFL),
643,939-40, 943-44
CaP materials, 63, 69
CaP matrices, 67-68
CaP mineral-based matrices, 69
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CaP minerals, 61-64, 68-72
capping materials, 647, 674
Ca/P ratio, 64, 600
capsid, 743-44
capsular contracture, 1212-13,
1218,1231-32
carbodiimide (CDI), 268, 270-71
carbonate apatite scaffolds, 141,
157-58
carbon dioxide, supercritical, 423,
833
carbon nanotube (CNT), 415, 417,
426, 606, 625, 632, 647, 658,
666, 689-95, 697, 699, 700-1,
706,708, 739-40, 946
carboxymethyl cellulose (CMC),
399-400, 427, 1115-16,
1164-69
cardiac cell sheets, 1318-20
cardiac functions, 382-83,
1317-18
cardiac side population (CSP), 381
cardiac tissue, 518, 520, 525,
641-42,1318-20,1331
bioengineered, 1320
electrical communicative, 1331
physiological, 641
prevascularized, 1315
vascularized, 1320
cardiomyocytes, 641-43, 877,
1319
cardiovascular stents/scaffolds,
162
cardiovascular tissue engineering
(CVTE), 441-43, 459
carrier materials, 906
cartilage
artificial, 251-52, 260
DDM-induced, 917
stable, 1181, 1203
tissue-engineered, 27, 30, 986
cartilage applications, 813
cartilage defects, 633, 1181
focal, 1267

cartilage regeneration, 6, 22, 220,
230, 253, 255, 299, 586,
633-34,882,1181, 1323-24

cartilage tissue engineering, 285,
355, 544-45, 634,961, 1262,
1267,1294

cartilage tissue graft, 546

cartilage tissue regeneration, 285,
633

cations, divalent, 27, 99, 299, 314,
816-17

CB, see cord blood

CBM, see collagen-binding motif

CB-MSC, see cord blood-derived
mesenchymal stem cell

primed, 1131, 1133

CB-MSC-injected group, 1131-32

CB stem cells, 1131

CDI, see carbodiimide

CDK, see chronic kidney disease

cDNA, see complementary DNA

fluorescent, 1105

CEA, see cultured epithelial
autograft

cell adhesion, 21, 96, 98, 101, 300,
424,426,582,585-87,
735-36, 765-66, 807-8, 944,
946,1361, 1365

cell adhesion protein, 1316

cell adhesiveness, 283

cell aggregation, 323, 408,
1197-98

cell aggregation biomaterials, 1195

cell attachment, 11, 450, 455, 522,
544, 628, 630, 635, 706, 758,
761,1247,1251, 1354, 1360,
1364

cell culture, 38, 98, 205, 252, 300,
321, 325,634, 674,814,941,
1299,1332-33, 1372

cell culture medium, 37,171,
316-17, 319,321

cell culture systems, 420, 1198,
1295, 1372



cell delivery, 11, 104, 355, 370,
658, 673,679, 684, 1247
cell-encapsulating microgels, 371,

375, 382-83
cell encapsulation, 205, 272, 314,
320, 325,351, 353, 370,
372-74,377,380,382-83,771
cell encapsulation biomaterials,
1196
cell fate, 522,938, 954, 1052
cell homing, 43, 124, 672-73, 679,
684,977
cell infiltration, 335, 441, 450-53,
455,457,459, 820
cell-laden hydrogels, 596, 607
cell-laden hydrogel scaffolds, 958
cell-laden microgels, 384
cell-laden scaffold, 769, 771
cell layers, superficial, 989
cell-material interface, 118
cell migration, 11, 33, 39, 41, 128,
426,442,450, 454,570,
628-29,701,938,1181, 1183
cell proliferation, 98, 101, 320-21,
323-25,327,491, 493, 545,
1049, 1051, 1053, 1245, 1247,
1268,1270
material-mediated /material-
guided, 876
cell proliferation assays, 594, 1158
cell proliferation cycle, 310, 328
cell-scaffold interaction, 602
cell seeding, 102, 634, 889,
993-94, 1246, 1250, 1332
dynamic, 993
cell sheets, 1081, 1310, 1312-24,
1326-30, 1332-35, 1344
contiguous, 225,1311, 1328
hybrid, 1327
implanted, 1329
multilayered, 1319
triple-layered cardiac, 1320

Index

cell sheet technology, 1310, 1313,
1316,1319, 1321, 1324-26,
1328-30, 1334

cell sheet therapy, 1310, 1317,
1321,1323, 1325

cell sheet tissues, 1310

multilayered, 1320
vascularized, 1321

cell surface antigens, 726, 1018

cell surface proteins, 805-7, 1311

cell therapy, 5, 622, 625, 878, 904,
981, 1034-36, 1054, 1198,
1326,1329

cell therapy applications, 384

cell therapy products, 6-7

cell transplantation, 201, 671-73,
679,1198

cellular adhesion, 33, 124, 424,
480, 490-92, 806, 808, 835,
893,914, 1268

cellular infiltration, 425

cellular microenvironments, 372,
374,418, 640, 938, 944, 962,
1091

cellular proliferation, 126, 489,
492

cellulose nanocrystal (CNC),
413-16,418-21,423-29

cell viability, 33-34, 273, 299, 374,
377,534, 582,603, 629, 737,
770,892,1038, 1135,
1268-70,1320, 1333

central nervous system (CNS), 232,
272,329, 636,697,713,808,
813,853

ceramic bone implants, 600

ceramic materials, 93, 588, 905

ceramic scaffolds, 15, 100, 104,
124-26,588, 676,1115

polymer-wrapped, 123
CFL, see capillary force lithography
chains
polymeric entangling, 201
polymeric fiber, 489
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Index

CHED, see congenital hereditary
endothelial dystrophy
chemical bonds, 311, 488, 691
chemical derivatizations, 266-67
chemical vapor deposition (CVD),
624, 666
chitin nanocrystal (ChNC), 414-16,
418,422-24,429
chitosan
galactosylated, 1259, 1261
hydroxyl groups of, 886
positively charged, 884-85
water-soluble, 285, 347
chitosan backbone, 884
chitosan chains, 884-85
chitosan coatings, 1260, 1277
chitosan films, 886
chitosan hydrogels, 299, 885-86
irreversible, 886
chitosan nanofibers, 1260
chitosan nanoparticles, 683
chitosan scaffolds, 38, 226, 694,
1158-60, 1162
chitosan sponges, 886
ChNC, see chitin nanocrystal
ChNC backbone, 12, 14, 419
ChNC hydrogel nanocomposites,
427
chondrocytes, 5-6, 20, 27, 30,
229,254,592, 633,981-82,
996-97,1033,1035,1041-42,
1314, 1324
early-stage, 326-27
growth plate, 27, 1035
chondrocyte sheets, 1324, 1346
multilayered, 1324
chondrogenesis, 27, 30, 33,
1267-68
chondroitin sulfate (CS), 66, 359,
704-5,810-13, 851, 853,900,
961,1038, 1042, 1266-67,
1359-60, 1367
chronic kidney disease (CDK),
1327

click chemistry, 958, 1224-25
clinical trials, 162-63, 179-80,
187, 625, 641, 648,877,
998-99,1018,1079, 1113,
1162,1356,1358,1368
CMC, see carboxymethyl cellulose
CMC-based hydrogel, 1164
CMC medium, 1115-17
CMOS, see complementary metal-
oxide semiconductor
CNC, see cellulose nanocrystal
CNC scaffolds, 423
CNC surface, 415, 419, 421
CNS, see central nervous system
CNS tissue, 810, 847
CNT, see carbon nanotube
CNT scaffold, 606
coating material, polymerization-
based, 1223
coatings, 118, 122, 629, 683,
771-72,778,807, 809, 814,
823,1213,1216,1219, 1226,
1229
biocompatible, 1216, 1218-19
dPEG, 1225
mesenchymal stem cell, 980
polymer-based, 1231
coat proteins, 721-23, 732, 743
functionalized, 743
major, 722, 736-37, 742
minor, 722, 742, 745
peptide-pllI fusion, 722
coaxial electrospinning, 450,
482-84,530-31
cocultivation, 1315, 1318, 1320,
1326
cocultures, 1295-96
collagen-alginate composite (CAC),
773-74
collagen applications, 802
collagen-based biomaterials, 799,
830, 878-83
collagen-based scaffold, 772-73,
835



collagen-based wound dressings,
882,898
collagen-binding motif (CBM),
1362-63
collagen biocompatibility, 879
collagen biomaterials, 880-81
collagen biosynthesis, 799
collagen birefringence, 93
collagen degradation, 879
collagen electrospinning, 36
collagen fibers, 115, 377, 395, 634,
674, 693,800-801, 803, 820,
919,974,1032,1192
soft, 90
collagen fibrils, 798, 800, 810,
1097
de novo, 802
mineralized, 60
purified, 798
collagen films, 824
collagen gel matrix, 378
collagen gels, 643, 678, 820, 997,
1012, 1269, 1320
collagen hydrogels, 572, 678, 803,
1034
collagen lattice, 1015
collagen matrix, 26, 115, 636, 773,
914
calcifiable, 908
decellularized, 880
dense, 908
purified, 921
collagen microchannels, 1320
collagen microgels, 379
collagen mimetic, 1362
collagen/PLCL scaffolds, 542
collagen-PLGA hybrid scaffold,
1256
collagen scaffold polymerization,
880
collagen scaffolds, 38, 455, 609,
671-72,677, 679, 694,
821-22, 826, 833, 881-82,
991-92,995-96, 1095, 1131

Index

crosslinked, 881
decellularized, 833
implanted, 812
porous, 821, 1253
prevascularized, 995-96
tubular, 826
unidirectional, 822
collagen sponges, 63, 677,979,
1263
collagen strands, 93
collectors, 446, 453-54, 480-81,
514, 526, 528, 530, 533-36,
957,1292, 1299
grounded, 530, 956-57
moving, 533
collector surface, 454, 542, 825
complementary DNA (cDNA), 326,
1105
composite materials, 27, 64, 89,
103,674, 692,876, 1261
composite scaffolds, 123, 126,
185-86, 672, 674, 693-94,
702,705-7,979-80, 1135-37,
1140, 1254-55, 1260-62,
1270,1274
biodegradable, 1260
silk-CNT-based, 702
complementary metal-oxide
semiconductor (CMOS), 657,
659
compositional transformation,
143-45,153,155,157-58
compression, 297,812, 814, 1050,
1054
computed tomography (CT), 150,
220,230,392,610,919,1011
computer-aided design (CAD), 170,
230,581-82, 610, 826
computer-aided manufacturing
(CAM), 39, 581-82, 591, 610
computer-aided scaffold
production, 827
conduction, insufficient bone, 1114
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congenital hereditary endothelial
dystrophy (CHED), 1076-77,
1083
connective tissue, 544, 550, 630,
674, 680,810, 813, 878,
882-83,891,972,974, 1215,
1298, 1361
dense, 633
elastic, 972
fibrous, 634, 1145
regenerated, 680
revascularized, 672, 679
soft, 676
sparse, 1146
connective tissue layer, 972-73
constructs
cell-scaffold, 1050
cell-seeded, 993
collagenous, 838
scaffold-free, 1176
tissue-engineered, 819
controllability, 536, 643, 796, 958
control surface, 638, 709
copolymers, 19-20, 22, 32, 219,
300-1, 304, 313, 339, 343,
347,350,354, 519-20, 522,
771,822,1228-29, 1255
cord blood (CB), 9, 631, 877,
1015-16, 1080, 1115,
1131-34,1148
cord blood-derived mesenchymal
stem cell (CB-MSC), 1131-34
core polymer, 450
core protein, 796, 810, 814
corneal endothelium
tissue-engineered, 1071
tissue-engineered
bioengineered, 1078
corrosion, 178-79, 183, 186-87,
195
localized, 178-79
corrosion fatigue resistance, 187
corrosion medium, 178-79

corrosion resistance, 162, 164,
168-69,172,175,178-79,
182, 184, 186-87

covalent bonding, 24, 26, 486, 661,
886

reversible, 315

covalent conjugation, 947

covalent immobilization, 484,
488-89, 945, 1223

CP, see calcium phosphate

CPC, see calcium phosphate cement

CPP, see calcium polyphosphate
particle

critical-size bone defects, 60, 62,
67-68,70,73,1375

critical solution temperature

lower, 224, 338,402, 1310
upper, 224, 338, 587

crosslinkers, 222, 269-71, 321,

376,609, 830, 886
bifunctional, 269-70
chemical, 376, 830-31
enzymatic, 830-31
polyvalent hydrazide, 271

crosslinking, 21, 23, 220, 222, 228,
271-72,274,276-77,281-82,
800, 804-5, 830-31, 879-80,
1042, 1264-66

chemical, 22, 123, 295-96, 312,
376,776,831,876,960
physical, 22, 264, 375, 880, 957

crosslinking degree, 370, 375-77,
380, 383, 1096, 1212

crosslinking density, 299, 311-12,
319, 355,377,426-27

crosslinking methods, 272, 295,
816,878,880, 1261

crosslinking pattern, 221

crosslinking reaction, 21, 296, 298,
880

crosslinks, 221, 228, 311, 313,
318-19, 381, 800-801, 831

crystalline domains, 414

crystalline nature, 64, 68, 71



crystalline phase, 120
crystals, 88-89, 113, 155, 893
ice, 454,821
CS, see chondroitin sulfate
CSP, see cardiac side population
CT, see computed tomography
culture, sandwich, 707-8
culture conditions, 326, 666, 707,
847,982
cultured epithelial autograft (CEA),
231, 241, 629
culture media, 631, 982, 1178,
1192
culture surfaces, 1315-16, 1319
culture system, 1187
automated cell, 1332
suspension spheroid, 1183-84
CVD, see chemical vapor deposition
CVTE, see cardiovascular tissue
engineering
cyclic adenosine monophosphate
(cAMP), 1375
cytokines, 21, 24, 27, 33-35, 37,
378,1175,1180,1187-89,
1191-92,1216-17, 1227,
1245-46,1267-69, 1271
basal, 680

damage, 112, 219, 599, 623, 628,
639, 644, 763, 835, 1030,
1034-36,1324

hard-tissue, 113

damaged tissue, 218, 244, 252,
370, 626, 635, 639, 671, 875,
877,981, 1194, 1198, 1319,
1324

replacing, 668

DBM, see demineralized bone
matrix

DBP, see demineralized bone
particle

DBP-impregnated PLGA scaffolds,
37

Index

DDD, see degenerative disc disease
DDM, see demineralized dentin
matrix
human, 907,914,917, 921
osteoinductivity of, 914,916
DDM block, 907,919-20
DDM chips, 923
DDM granules, 918
DDM particles, 919, 921, 925
DDM scaffolds, 906,911, 920, 929
DDP, see drop-on-demand printing
608
decellularization, 758-60, 762-64,
768, 828-29,889-91,951-53,
977,1013,1038-39, 1079
whole-organ, 759-60
decellularization agents, 759,
889-90,951, 1013
decellularized extracellular matrix
(dECM), 596-97, 892
decellularization scaffold
fabrication, 951
decellularization solutions, 890,
892
decellularized materials, 819, 828
decellularized scaffold approach,
983
decellularized scaffolds, 759, 829,
951
dECM, see decellularized
extracellular matrix
dECM hydrogels, 892
deep lamellar endothelial
keratoplasty (DLEK), 1078
deep layers of the lamina propria
(DLP), 394
deep venous thrombosis (DVT),
1184
defects, 122, 128, 634, 639,
919-21,991-92,997, 1076,
1135, 1137-40, 1143-46,
1152,1158,1163-65,
1168-69
empty, 1143-45
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femur, 1157
long-bone, 1255
peri-implant, 92, 935
defect site, 118, 271, 294, 355,
1142,1165-69
defect zone, 113, 1144
degeneration, 697, 1030-31, 1036,
1049, 1052
degenerative disc disease (DDD),
1029-30,1036
degradability, 23-24, 95, 380, 772,
875
degradable polymer backbones,
380
degradation, 19, 24, 41, 274, 277,
279-80, 284, 299-300, 303,
380, 457-58, 488-89, 491,
493,1268
controlled, 228, 380, 489
enzymatic, 94, 266-67, 343,
1013
hydrolytic, 761, 763
degradation kinetics, 42, 380-81,
1053
degradation rate, 29, 32, 114, 171,
173,187,351, 376,404, 417,
457-59,520-22, 524,673, 884
degradation time, 273, 299, 774
delivery
controlled, 104, 1260, 1376
drug/gene, 622-23
scaffold-based, 1181, 1203
demineralization, 906, 914,
1038-39,1041
demineralized bone matrix (DBM),
906-7,911,917,930
demineralized bone particle (DBP),
12,16-17,1250,1269-70
demineralized dentin matrix
(DDM), 903-4, 907, 909,
911-24,928-30
denaturation, 34, 283, 587, 761,
1354-55,1358

denervation, 397, 410
density, bone mineral, 1116
dentin phosphoprotein (DPP), 910,
916
dentin sialophosphoprotein
(DSPP), 673, 676,910,933
dentin sialoprotein (DSP), 676,910
deposition modeling (DM),
581-82,591
derivatives, native bone, 62
dermal tissue, 1261
human, 86
micronized cadaveric, 398
DES, see drug-eluting stent
Descemet’s membrane endothelial
keratoplasty (DMEK), 1078
devices
biomedical, 494, 794
bone fracture fixation, 1251
efficient filtration, 657, 659
electrochemical, 741
sterilizing scaffold, 43
synthetic polymeric, 767
tubular synthetic polymer, 767
dextran hydrogels, 299, 359
dimethylformamide (DMF), 527,
887
dip-pen nanolithography (DPN),
666
direct laser forming (DLF), 602,
617
dissociated cells, 1309-10, 1330
infected, 1330
dissociation, 27,311, 316-17,
320-21, 325,762,770
dissolution, 71, 144-45, 155, 342,
662
raw material, 627
dissolution-precipitation, 71,
143-46, 148, 153-55,157-58
dissolution products, 118, 120
distraction site, 1121, 1127, 1129,
1131-32,1162



DLEK, see deep lamellar
endothelial keratoplasty
DLF, see direct laser forming
DLP, see deep layers of the lamina
propria
DLS, see dynamic light scattering
DM, see deposition modeling
DMEK, see Descemet’s membrane
endothelial keratoplasty
DME see dimethylformamide
DNA, 94, 200-203, 210-11, 485,
658, 664-66, 681, 724, 799,
833-34, 950,953, 1040, 1045,
1051
DNA backbone, 205
DNA building blocks, 204
DNA hydrogel formation, 205
DNA hydrogel matrices, 205
DNA hydrogels, 201, 204-11
genome-embedded, 208
pH-sensitive, 206-7
spherical, 201, 214
DNA hydrogel structure, 201
DNA microarrays, 1092, 1098
DNA nanodevices, 664-65
DNA nanostructures, 201-2, 206,
211
domains, 283, 765, 796, 806, 811,
882,956,1093
heparin-binding, 812, 1364,
1367
noncollagenous, 879
donor bone, 1369
donor cells, 87, 370, 622
donor organs, 4, 86, 757, 887-88
donor tissue, 4,977, 1076, 1078,
1134
dopamine, 490, 667, 947, 960,
1153
dorsal root ganglia (DRG), 272, 699
DPN, see dip-pen nanolithography
DPP, see dentin phosphoprotein
DRG, see dorsal root ganglia
DRG neurons, 699-700

Index

drop-on-demand printing (DDP),
608
drug delivery, 86, 89, 93, 268-69,
271, 280, 285-86, 299-300,
343, 346, 354-55,517,
520-21, 658, 734-35
controlled, 335-37
drug delivery applications, 93, 492,
494
drug delivery carriers, 334, 404,
733
drug delivery systems (DDS), 44,
200, 280, 336, 353,450, 494,
531,1354,1358
drug-eluting stent (DES), 176,
182-83, 188, 664
drug-laden hydrogel, 607
DSP, see dentin sialoprotein
DSPP, see dentin
sialophosphoprotein
DSPP-positive tissues, 676
Dual Electrospinning, 444, 447,
453
DVT, see deep venous thrombosis
dynamic light scattering (DLS), 248
dystrophies, 1076-77
muscular, 218, 232
posterior polymorphous, 1076

EBL, see electron beam lithography
EB, see embryonic body
EC, see endothelial cell
ECGF see endothelial cell growth
factor
ECM, see extracellular matrix
collagen-rich, 1036
human, 797
injectable adipose tissue-
derived, 407
injected, 407-8
soluble, 407-8
ECM adhesion protein, 707
ECM architecture, 231
ECM-based biomaterials, 1101
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ECM-based scaffolds, 832-33,
836-37
ECM biomaterials, 1097
ECM components, 758, 763, 794,
796-97,805-7, 828, 938-39,
942,944,948, 958-60, 1092,
1094, 1102, 1359
natural, 823, 825, 827
ECM-conjugated polymers, 960
ECM gel, 778-79
ECM microarray, 1103-4
ECM of bone, 1359
ECM of tissue engineering, 1248
ECM polymers, 283
ECM proteins, 34, 485, 630, 632,
797,800, 804, 891, 944-45,
1015-16,1018, 1093, 1097,
1360, 1364
fibronectin-interacting, 807
natural, 519, 1360
ECM scaffolds, 779, 828, 835
decellularized, 829
natural, 28
ectopic bone, 631, 635,1036
efficacy, therapeutic, 726, 759,
1317
EGF see epidermal growth factor
EGFP, see enhanced green
fluorescent protein
EIF, see epithelial induction factor
EK, see endothelial keratoplasty
elasticity, 21, 23, 244, 246, 299,
520, 522-23, 804, 823, 1287,
1289, 1298
elastin
insoluble, 805
soluble, 805
elastin coating, 1013
elastin fibers, 394, 633
elastin peptides, 1216-17
elastomer, 941-42,1012
electron beam lithography (EBL),
659, 663, 666

electronic speckle pattern
interferometry (ESPI), 246
electrophoresis, 31,914, 1239
electrospinning, 354, 443-45, 448,
480,512-16, 519, 526-29,
535-40, 542, 544, 626-28,
824-25,956-57, 1038,
1251-54,1292, 1299
coaxial-nozzle, 441, 449
cryogenic, 453-54
dual-nozzle, 447, 449, 456
multilayer, 533-34
multimodal fiber, 453-54
near-field, 536
single-fiber, 536
single-nozzle, 444, 449-50
electrospinning materials, 523
electrospinning process, 444, 450,
480, 482, 485,511-16, 526,
529,825, 1261
electrospinning scaffolds, 546
electrospinning techniques, 92,
100, 123, 441, 444, 447, 459,
490-91, 512,541, 1048
dual, 459
dual-nozzle, 442
green, 495
traditional, 451
electrospun, 443-44, 447-49, 459,
495,511-12,523,1011,1013
electrospun collagen, 645
electrospun fiber, 445-47, 449-53,
480-82,485-87, 489, 491-95,
514, 530, 533, 534, 625, 804,
1287
electrospun fiber mats, 424, 701
electrospun fiber scaffold, 549, 629
electrospun jets, 527-29
electrospun nanofiber, 424, 514,
516,519, 533, 536-38, 635,
699, 956, 1292
aligned, 538
electrospun nanofiber mat, 424,
522



electrospun nanofiber scaffold,
515,519,538

electrospun PCL scaffolds, 642

electrospun scaffolds, 122, 425,
442-43, 445, 450-54, 522,
539-41,542,545-47,549-50,
643, 835

electrospun silk matrices, 629,
631, 646

electrospun silk scaffolds, 1296

embryonic body (EB), 379, 638

embryonic stem cell (ESC), 4, 67,
550, 623, 698-99, 878, 946,
996, 1035-36, 1052, 1097,
1104, 1183-84, 1245, 1254

EMR, see endoscopic mucosal
resection

emulsification, 372-73

emulsion electrospinning, 483, 485

endoscopic mucosal resection
(EMR), 1322, 1344

endoscopic submucosal dissection
(ESD), 1322-23

endothelial cell growth factor
(ECGF), 28,1050

endothelial cell (EC), 542-43, 641,
644-45, 647,682, 994-95,
997,1010-11, 1013-16,
1072-78,1080, 1188, 1315,
1320, 1326-27

endothelialization, 645, 1015,
1018, 1295

endothelial keratoplasty (EK),
1072,1078

endothelial progenitor cell (EPC),
382-83,844,1002, 1015,
1017-18,1024, 1087,
1317-18, 1340

end-to-end anastomosis, 976

engineered biomaterials, 667, 672,
961

engineered nanomaterials, 622,
647

engineered scaffolds, 35-36, 1053

Index

engraftment efficiency, 1330
engraftment rates, low, 369-70
enhanced green fluorescent
protein (EGFP), 599
Environmental Protection Agency
(EPA), 22
enzymatic ligation, 202-4
enzymes, 264-65, 274, 277,
295-96, 298, 301, 303-4, 351,
381, 762-63,767-68, 797-98,
828-30, 958,960
enzyme-triggered hydrogels, 294,
296, 299, 304
EOG, see ethylene oxide gas
EOG, residual, 42
EPA, see Environmental Protection
Agency
EPC, see endothelial progenitor cell
epidermal growth factor (EGF), 34,
550, 1049-50, 1263
epithelial cells, 809, 981-82, 1080,
1189, 1332
follicular, 1329
human oral mucosal, 1333
mucosal differentiated, 1333
nasal, 981
primary, 981
epithelial cell seeding, 982
epithelial induction factor (EIF),
539-40
epithelial stem cell deficiency,
1321-22
EPO, see erythropoietin
ePTFE, see expanded
polytetrafluoroethylene
erythropoietin (EPO), 1328
ESC, see embryonic stem cell
ESD, see endoscopic submucosal
dissection
ESPI, see electronic speckle pattern
interferometry
ester linkages, 270, 274, 405, 777
ethylene oxide gas (EOG), 42, 833
exogenous cells, 68
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exogenous stem cells, 73

expanded polytetrafluoroethylene
(ePTFE), 1013-14, 1018

extracellular matrix (ECM),
218-19, 406-8, 626-27,
793-98, 804-8, 836-42,
844-48, 876,938,977,
1039-47,1091-94, 1096-98,
1100-1102,1108-11

ex vivo systems, 891

fabrication, 153, 157-58, 269-70,
456, 533,536-37,539,572-
73,581-85,587-88,591-92,
594-95, 598, 600-601, 1039-
46,1260-62,1313-16,1319,
1332-34

automation and mechanization
for, 1331, 1333

fiber, 683

rapid cell sheet, 1316, 1339

whole-organ, 894

fabrication methods, 4, 19, 36, 143,
266,530,537,938,961,
1252-53,1256-59, 1264-66,
1296

conventional, 581, 585
conventional scaffold, 582, 610
novel scaffolds, 44, 1271

fabrication processes, 22, 33, 115,
120,209, 1268

fabrication strategies, 624, 627

fabrication techniques, 116-17,
123,186,443,738

hybridized, 40
prefabricated hydrogel, 272

fabrication technologies, 417, 583,
820,962

fabrication time, 950

fabrication types, 948

FACS, see fluorescence-activated
cell sorting

FBS, see fetal bovine serum

FCM, see fluid-based culture
medium

FDA, see Food and Drug
Administration
FDM, see fused deposition
modeling
feasibility, 162, 188, 300,401, 538,
572,594, 610,732,838, 876,
878,1309, 1319, 1324-25
feasibility trial, 999
fertilization treatment, 1328
fetal bovine serum (FBS), 178, 321,
325,1131,1192
fetal femur-derived cells, 603
FGF, see fibroblast growth factor
FGF-2, 422,808, 1050,1188, 1191,
1194, 1206, 1315-17, 1320,
1357,1367-68
fiber alignment, 381, 446, 451-52,
458,528, 535,824,1047, 1251
fiber angles, 1048
fiber-based materials, 495
fiber deposition, 39, 453, 528, 534,
592-93, 815
controlled, 532
fiber morphology, 424, 446-47,
528-29
fiber orientation, 451-53, 1047
controlled, 451, 464
fibers, 34-36, 39-40, 125-26,
445-46,450-55, 458, 480-82,
485, 487-89, 491, 512-14,
523,526,528, 534, 690, 702,
804,988
aligned, 451-52, 637-38
as-spun, 516, 523,529, 531, 533
beaded, 446, 464
collagen fiber-mimetic
nanoscale, 633
elastic, 674
electrospun, 424, 445-47,
449-53,480-83, 485-95, 514,
530, 533-34, 549, 625, 629,
701,804, 1267,1297
electrospun chitosan, 887
electrospun PCL/alginate, 1260



functionalization of, 491, 495
hollow, 450
nanoscale protein, 955
single polymeric, 449
fiber scaffolds, 627, 629
aligned, 642-43
mesh, 628
fibrillar collagens, 802, 1362
fibrils, 800, 804
polymerized collagen, 878
fibrin, 25-27, 225, 427-28, 524,
599, 633, 735,807-9, 1012,
1015,1042,1050, 1134, 1137,
1140
fibrin-based hydrogels, 958
fibrin clot, 807-8
fibrin gels, 26, 40, 123,303, 599,
1012
fibrinogen adsorption, 1216, 1227,
1229
fibrinogen hydrogels, 302
fibrin scaffolds, 1135
fibrin sealant, 25
fibroblast cell-populated collagen
matrix (FPCM), 773
fibroblast growth factor (FGF),
483,551, 679, 681, 773,
910-11, 914, 995, 1049-50,
1096, 1188,1190,1192, 1194,
1360
basic, 28,103,403, 672, 679,
681,910, 1049
fibroblast proliferation, 1184,
1189
fibroblasts, 377, 379-80, 423, 426,
428,454,519, 534, 538-39,
541,572,592, 634, 636,
1012,1015,1183-84, 1213,
1215-18,1221,1223,1225,
1228, 1295
fibrocartilagenous material, 1121
fibroin, 25, 29, 32, 702, 1248,
1266-67,1286,1299
collagen/silk, 1262, 1280

Index

fibronectin (FN), 1359-61,
1364-65, 1368
fibrous materials, 956
fibrous matrices, 675
fibrous scaffolds, 36, 443, 451, 455,
511, 675, 683, 705,955-57,
1033, 1048, 1260
aligned, 1047
composite, 629
multilayer-assembled, 705
nanoparticle-loaded, 681
starch-based, 859
fibrous structure, 550, 735-36,
803
filament core protein, 29, 815
filler materials, 118, 1212, 1354
films, 23, 26, 29, 32, 34, 804, 810,
817,823-24,887,1097, 1267,
1275,1287,1289
chitosan/PVA/alginate, 887
crosslinked collagen/PVA, 24
hydrogel, 353
nanostructured, 419-21
natural polymeric, 823
polyethylene terephthalate,
1368
polymer-derived, 1079
solvent-laden polymer, 944
filter
high-temperature gas, 152
molten metal, 152
fluid, synovial, 814
fluid-based culture medium (FCM),
1178,1180
fluorescence-activated cell sorting
(FACS), 720
fluorescence resonance energy
transfer (FRET), 667, 744
FN, see fibronectin
Food and Drug Administration
(FDA), 6, 86,90, 98, 219, 400,
404, 720,727,829, 832,837,
921, 1245, 1369
force, 421, 444, 799, 804, 943-44
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capillary, 943-44
electrical, 1292
frictional, 247
occlusal, 906
foreign-body reaction, 24, 977,
1095, 1099, 1103, 1196,
1212-14,1232
FPCM, see fibroblast cell-populated
collagen matrix
FPCM scaffold, 773
fracture, 115,163, 178, 426, 921,
1357
fracture healing, 1163
fracture strength, 248-49
fragmentation, reduced collagen,
881
freeze-drying, 38, 119, 125-26,
422,581, 609,803,815-16,
820-21, 886, 954-55, 1258,
1264-66,1291
FRET, see fluorescence resonance
energy transfer
friction, 247, 258
low surface, 249, 258
friction coefficient, 247-48, 1230
functionality, biological, 92, 1096
functionalization, 118, 201, 203,
268,342,480, 482, 485,
488-91, 519, 524-25, 530,
624, 648, 659, 884
chemical, 429
covalent, 486-87, 489
functional nanomaterials, 416, 738
functional tissues, 33, 86, 219, 690,
794,951, 1268,1314
functions
biological, 86-87, 217, 441, 799,
811,1030,1326
biomechanical, 1031-32
chemical, 59
damaged heart, 1321, 1335
differentiated, 11, 33, 956, 1247,
1268
implanted tissue’s, 1078

injectable, 293, 295
keratinocyte, 813, 854
key, 59, 673
normal, 622, 1033
organ/tissue, 219, 794, 796, 948
osteogenic, 65, 73
physiologic, 1010, 1033
fused deposition modeling (FDM),
39,126,591-96, 827

GAG, see glycosaminoglycan
gamma sterilization, 835
gaps
large bone, 1114
void, 453, 535
gas, polymerizing, 487
gas bubbles, 954
gas exchange, 644, 887-88, 890,
1151
gas foaming, 37-38, 117, 125, 815,
820,954, 1291
gas plasmas, 1214
gas plasma sterilization, 833-34
GBR, see guided bone regeneration
gelatin hydrogels, 300, 302
gelatin nanofibrous scaffolds, 450
gelatin polymers, 371
gelatin scaffolds, 456
gelation, 25, 27, 224, 279, 300,
302-4, 309, 314-15, 321,
338-39, 355,428,956, 1038,
1042
gelation kinetics, 302
gelation properties, 818
gelation time, 277, 279, 296-97,
299-300, 302, 1290
gel fibers, 251
gel matrix, 375,377-79
gel, 26, 218, 224, 244-45, 247-48,
250-51, 340-41, 355-56, 372,
375-77,379-83, 599, 885,
1012-13,1211-12
CBM peptide-immobilized,
1362-63



dual-stimuli-responsive
polymeric, 347
multifunctional, 40
pluronic, 264, 402-3
gel state, 21, 225, 227, 402
gel stiffness, 375,377, 383, 1266
gene delivery, 35, 96, 726, 732,
1268-69
gene expression, 33, 120, 286,
326-27,765,795,1037,
1046-48,1050,1054, 1096,
1268,1318, 1356, 1361
gene expression profiles, 1036-37
gene ontology (GO), 1092,
1098-99,1101
genes, 34-35, 209-10, 326-27,
722,725,1037,1077,
1091-94,1098-99, 1103-4,
1268, 1318, 1327, 1329,
1370-71
capsid protein, 725
down-regulated, 1099-1100
osteogenic, 1371, 1373
genetic codes, 745, 755
genetic materials, 200, 761
GE see growth factor
giant cells, 1218
multinucleated, 10, 1246
glass ceramics, 12, 15, 88, 119-20,
1250
glottal insufficiency, 391-92, 395,
398-400
glucose-responsive hydrogels, 348
glucose-sensitive hydrogels, 348,
350,352
glycosaminoglycan (GAG), 760,
762,794-97, 802, 805-6,
810-11, 813-14, 816, 818,
828,880,1033,1037,
1040-42, 1044-45
GMBP, see good manufacturing
practice
GO, see gene ontology
good manufacturing practice
(GMP), 832,929,997

Index

GPVI receptor, 1094
graft materials, 928, 1298
bone, 91, 99, 914
bone replacement, 91
graft polymerization, 489
grafts, 73,407, 442,928,976, 995,
1010-11,1014-18, 1196
autogenous, 1163
carbonate apatite-collagen
sponge, 1362
ePTFE, 1013-14, 1018
RGD-functionalized polymer,
1018
tissue-engineered cartilage,
1324
granular scaffolds, 127
growth factor (GF), 68-69, 103-5,
123-24,403-5, 493, 811-13,
906-10, 1049-51, 1134-35,
1161-63,1187-90, 1193-94,
1354, 1356-60, 1365-66
growth factor delivery, 121, 135
growth scaffolds, 699
GTR, see guided tissue
regeneration
guided bone regeneration (GBR),
927-28,1189, 1192, 1255
guided tissue regeneration (GTR),
404, 442,1189,1192, 1255

HA, see hyaluronic acid

HA-chitosan hydrogel, 285

HA-collagen hydrogels, 283-84

HA-dextran hydrogel, 285

HA gel, 26, 30, 278-80, 282, 285,
398

HA matrix, 100

hADSC, see human adipose-derived
stem cell

hAEC, see human aortic endothelial
cell

haMSC, see human adult bone
marrow-derived mesenchymal
stem cell
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HAp, see hydroxyapatite
calcium-deficient, 144, 154
HAp scaffolds, 168-69, 588, 631
sintered, 588

HA-PVA hydrogels, 286

HA-PVA network, 280

hard tissues, 12,113, 142, 146,
676,739,827,893,911, 1362

hard-tissue TERM, 1262

haAMSC, see human adult adipose-
derived mesenchymal stem
cell

hASMC, see human aortic smooth
muscle cell

HBD, see heparin-binding domain

hBMC, see human bone marrow
cell

hBMSC, see human bone marrow-
derived mesenchymal stem
cell

HCA, see hydroxyl carbonate
apatite

hCASMC, see human coronary
artery smooth muscle cell

HDDM (homogenous
demineralized dentin matrix),
914,916

hDFC, see human dental follicle cell

hDFC, see human derman
fibroblast cell

heat-dependent polymerization,
222

hematopoietic stem cell (HSC), 73,
230,980, 1187,1190-91

heparan sulfate (HS), 264, 268,
271,807,810-13, 946, 1184,
1359

heparin-binding domain (HBD),
812, 1364, 1366-67

hEPM, see human embryonic
palatial mesenchymal, 608

hEPM cells, 608

hESC, see human embryonic stem
cell

hfMSC, see human fetal
mesenchymal stem cell

high-throughput screening (HTS),
940, 1100

hiPSC, see human induced
pluripotent stem cell

HIV, see human immunodeficiency
virus, 1177,1179

hMSC, see human mesenchymal
stem cell encapsulated,
378-79

hMVEC, see human microvascular
endothelial cell, 1188, 1190,
1192,1194

host response, 19, 458-59

host tissue, 16, 62-63, 73, 228,
310, 450, 640, 682,905, 1286,
1331, 1364

infiltrating, 682

hPSC, see human pluripotent stem
cell

HRP, 277-78,297-300, 303

HRP-mediated hydrogels, 300

HRP-mediated polymerization, 301

HRP-triggering system, 299-300

HS, see heparan sulfate

HSC, see hematopoietic stem cell

human adipose-derived stem cell
(hADSC), 422

human adult adipose-derived
mesenchymal

stem cell (haAMSC), 425

human adult bone marrow-
derived mesenchymal

stem cell (haMSCs), 1149

human aortic endothelial cell
(hAEC), 322, 646

human aortic smooth muscle cell
(hASMC), 543, 790

human bone, 90, 163, 167,906

natural, 104

human bone marrow, 103, 1363

human bone marrow cell (hBMC),
146,148,160



human bone marrow-derived
mesenchymal stem cell
(hBMSC), 103, 593, 1048,
1254,1267,1363

human collagen, laboratory-
engineered, 398

human coronary artery smooth
muscle cell (hCASMC), 646

human dental follicle cell (hDFC),
425

human dermal fibroblast cell
(hDFC), 1188, 1192

human embryonic palatial
mesenchymal (hEPM), 608

human embryonic stem cell
(hESQ), 66, 623, 632, 701-2,
1319

human fetal mesenchymal stem
cell (hfMSC), 1149, 1151-52

human immunodeficiency virus
(HIV), 1177

human induced pluripotent stem
cell (hiPSC), 1319

human islets, encapsulated, 771

human mesenchymal stem cell
(hMSCQ), 66, 72, 340, 378-79,
383,493, 631-32,674,1178,
1366

human mesenchymal stromal cells,
1263

human microvascular endothelial
cell (hMVEC), 1188, 1190,
1192

human pluripotent stem cell
(hPSC), 67,1181, 1183

HUVEC cells, 322, 428, 599

hyaluronic acid (HA), 114, 122-25,
263-65, 283, 340, 346, 356,
372,378,392, 395, 483, 814,
822,1216-17

hyaluronic acid hydrogels, 252,
254,269

charged, 255
hybrid materials, 27, 818, 1164-65

Index

hybrid polymers, 957
hybrid scaffolds, 16, 30, 37, 283,
286,447, 449, 455-56, 459,
1251-52,1256,1260-61,
1264,1267,1269-70
3D-printed, 538
application of, 1244, 1247
ceramic, 1256
hybrid scaffold variants, 1261,
1278
hybrid systems
ceramic-polymer, 119-20
polymer-ceramic, 119
hydrogelation, 264, 269, 293, 303
enzyme-triggered, 303
hydrogelators, 303
hydrogel backbones, 380
hydrogel-based materials, 608, 805
hydrogel degradation, 273, 300,
380
hydrogel degradation coefficient,
224
hydrogel encapsulation, 534
hydrogel fabrications, 264, 266
hydrogel film, alginate-based, 1263
hydrogel formation, 206, 269-70,
272,285, 296, 301, 316, 809,
815,823
hydrogel injection, 543
hydrogel matrix, 201, 231, 294,
302,427
fabricated, 205
hydrogel microspheres, 355, 861
hydrogel networks, 264, 284-85
hydrogels
adhesive, 960
alginate-based, 1263, 1280
alginated, 246
artificial, 225
biocompatible, 219
biomolecule-sensitive, 218, 221,
228
budesonide-containing, 271
cell-compatible, 374, 385
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cell-laden dECM, 892
cell-responsive, 351
composite, 1267
conventional, 244, 335
crosslinked, 301, 958
crosslinked CNC-reinforced, 428
crosslinked protein, 302
dynamic, 356
electroactive, 346
electroresponsive, 343
environmentally sensitive, 333
fibrous, 957
gum-based, 340
hyaluronan-based, 252
hybrid, 283, 1256, 1263
injected, 300
insulin-loaded, 352
ion-sensitive, 218, 228, 232
light-responsive, 342
light-sensitive, 221, 343
macroscopic, 381
magnetic-responsive, 343
microgel-impregnated, 354
microporous, 126
microscaled, 370
natural, 587
negatively charged, 252, 254
photocrosslinakable, 950
photocrosslinking, 958
photopolymerized, 286, 775
photosensitive, 218, 228
pH-responsive, 346-47
pH-sensitive, 218, 221, 225-26
physically blended CNC, 428
positively charged, 222
smart photosensitive, 228
soft, 254
stimuli-sensitive, 335
temperature-responsive, 314,
335,338
temperature-sensitive, 221, 224,
227
thermoreversible, 587, 615
thermosensitive, 224

three-dimensional, 770
tissue-compatible, 300
hydrogel scaffolds, 124-25,
218-19, 226,263, 443,953,
957-58, 960
biodegradable, 609
functional, 954
hydrogel stability, 125-26
hydrogel strength, 295
hydrogel structure, 204, 312, 426
hydrogel systems, 125, 278, 302,
328, 344, 349, 351, 370, 426
erodible, 352
glucose-sensitive, 352
injectable in situ gelling, 356
photoresponsive, 342
pH-sensitive, 347
protein-producing DNA, 208-9
reversible, 312
single polymeric, 125
stimuli-responsive, 336
hydrogen bonding, 221-22, 313,
315, 334, 342,421, 661,
737-38, 885, 1288
hydrolytic scission, 18, 1246
hydrophilic blocks, 815
hydrophilicity, 23, 41, 114, 256,
338,342,491, 521, 523-24,
823,1221,1223,1226
hydrophilic polymers, 199, 286,
370,484
synthetic, 954
hydrophobic interactions, 221,
224,313, 356, 485-86, 737,
885, 1229, 1286
hydrophobicity, 23, 29-30, 41, 65,
126,267,338,520,812, 1214,
1255
hydrothermal treatment, 155-56
hydroxyapatite (HAp), 14-15,
63-64, 68-70, 88-89, 97-99,
101, 141-43, 148-52, 544,
588,601, 631, 693,910-12,
1252-54,1257-59



hydroxyl carbonate apatite (HCA),
121

IC, see integrated circuit
ID, see ilium defect
ilium defect (ID), 69, 1292
ILP, see intermediate layers of the
lamina propria
immune reactions, 380,912, 977
immune response, 25, 67, 230,
384,542,770,773,777,829,
831,878-79,951, 1012, 1016,
1095
immune system, 113, 647, 664,
726,828
immunogenicity, 398, 623, 720,
761,764,878-79,1033, 1148,
1218,1360
lower, 1149
immunoisolation, 1196
immunostaining, 890-91, 959
immunosuppression, 622, 976-77,
981,983,1016
implantable materials, 658,
665-66,1212
implantation, 66, 68, 113, 164,
166-68, 180-81, 183-86, 370,
441-42, 639, 995-98,
1052-53, 1140, 1143-44,
1166-69
implant materials, 112-13
safe, 929
implants, 60, 63, 88-90, 96, 165,
167,919-20,924-26, 928,
1212-13,1217-19, 1245-46,
1249, 1364, 1366
collagen-coated, 1218
dental, 906, 924, 1189, 1366
orthopedic, 89, 112, 1354
tissue-engineered, 86
incubation, 64, 209, 319, 324, 722,
1016, 1125, 1154-55, 1160,
1218

Index

induced pluripotent stem cell
(iPSC), 4, 67, 1052, 1080,
1086, 1245, 1254
inert carrier, 34-35, 1269
inflammation, acute, 6, 32, 1245
inflammation-related values, 1231
inflammatory reactions,
significant, 405, 407-8
inflammatory response, low, 1294
injectable biomaterials, 299-300,
304,1189,1193
injectable gel material, 340
injectable gels, 336
injectable gel scaffolds, 40
injectable hydrogels, 22, 228, 293,
295, 304-5, 355-56,427,676
carrageenan-based, 340
chitosan-based, 355
injectable materials, 397, 428
injectable scaffolds, 293-94, 304
noninvasive, 293
injection laryngoplasty, 392,
396-97,400-401, 403, 406-8
injury, traumatic, 639, 1298
injury repair, 765
in situ hydrogel formation, 303
in situ polymerization, 420
in situ tissue engineering, 442
in situ tissue regeneration, 625
in vitro adhesion, 1216-17
in vitro analysis data, 1098
in vitro assays, 1091, 1096-97
in vitro bioactivity, 1261
in vitro biocompatibility, 342, 701,
705,1213
in vitro biodegradation, 458, 605
in vitro biosynthesis, 740
in vitro bone formation, 1294
in vitro cell culture, 493
in vitro cell expansion, 1017
in vitro cell infiltration, 451
in vitro cell proliferation assays,
279
in vitro cell studies, 454-55
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in vitro culture, 66, 631, 639, 779,
808, 1033, 1048, 1053-54,
1151

in vitro degradation, 425, 522,
1256

in vitro scaffold, 542

in vitro tissue architecture, 219

in vitro tissue synthesis, 640

in vivo bone formation ability, 125

in vivo bone regeneration, 493

in vivo degradation process, 977

in vivo feasibility study, 590

in vivo implantation, 92, 458, 493,
635, 672,676,679, 681-82,
737,1033

in vivo regeneration, 658, 665

in vivo tissue development, 938

in vivo tissue regeneration, 493

integrated circuit (IC), 657, 659

intelligent biomaterial, 893

intelligent scaffolds, 4, 11, 73,
304-5, 758-59, 772,780, 792

three-dimensional, 758
intermediate layers of the lamina
propria (ILP), 394

ionic bonds, 818, 881

ionic detergents, 761, 767-68,
1013

ion-sensitive field-effect transistor
(ISFET), 667

iPSC, see induced pluripotent stem
cells

ISFET, see ion-sensitive field-effect
transistor

islet cells, cryopreserved, 1325

islet cell sheets, 1325

islet cell sheet transplantation,
1325

islet transplantation, 764, 766-68,
773,775,778, 780

pancreatic, 769, 786
scaffolds for, 768-69
xenogeneic, 773-74

jet, charged polymer, 956
joints, 43, 247, 633, 814, 1181

keratan sulfate(KS), 810-11,
813-14,851-52, 854

keratinocytes, 31, 231, 534,
538-39, 540,572, 628, 1073,
1295

KFDA, see Korea Food and Drug
Administration

KHIDI, see Korea Health Industry
Development Institute

kidneys, 22, 34, 230, 644, 759, 828,
888-89,891-92, 989, 1269

KN-3 cells, 677-78

knee surgery, 1183-84

knitted polymers, 826

knitted scaffold, 705

tubular, 705

knittings, 824-25

Korea Food and Drug
Administration (KFDA), 5, 7,
1244

Korea Health Industry
Development Institute
(KHIDI), 983

Korea Tooth Bank (KTB), 904, 912,
914,923,929-30,936

KRSR, 1364-65

KRSR peptide functionalization,
1365

KS, see keratan sulfate

KTB, see Korea Tooth Bank

Kupffer cells, 732

laboratory-on-a-chip, 665-66, 668

lamella, 60, 1032

lamellae, organized collagen, 1073

lamellar bone, 115, 1145
organized, 115

laminated cylindrical scaffolds,

1270
laminin polymerization, 1104
laser-assisted bioprinter, 949-50



laser irradiation, 1220, 1229
lateral cricoarytenoid (LCA),
392-93
layer-by-layer (LbL), 39, 420,
484-85, 667, 704
layer-by-layer assembly, 540
layer-by-layer surface
functionalization, 486
layers, 40, 171, 393-94, 533-34,
538-40, 542-43, 549, 570,
589, 591, 598, 601, 607, 609,
826-27,949,1072-73
abnormal collagenous, 1077
crosslink polymer, 373
double polymeric, 1314
intermediate, 394, 989
interstitial, 533, 538
mineralized, 70
superficial, 393-94, 989, 1092
LbL, see layer-by-layer
LbL assemblies, 420-21, 429
LbL technique, 486
LBP, see lower back pain
LCA, see lateral cricoarytenoid
LCST, see lower critical solution
temperature
LCST behavior, 339
LCST of hydrogels, 340
leakage, 543
lengthening, 1116, 1120, 1127,
1131
leukemia inhibiting factor (LIF),
1104
LIF, see leukemia inhibiting factor
ligaments, 26, 29, 518-19, 538,
630, 634-35, 675, 795, 809,
828,1293,1297
periodontal, 928,930, 1323
tissue-engineered, 1297
vocal, 393-94
ligament tissue, 1261, 1278, 1300,
1302, 1306
ligand-receptor binding, 303, 663,
730

Index

ligand-receptor interaction, 303,
940
ligands, 303, 663, 730, 1361, 1365
light-harvesting system, 744
linear polymers, 42, 248
link proteins, 244, 975
lipid-lipid interactions, 760, 762
lipoinjection, 399, 406
liposomes, 65, 733, 735
liposuction, 407,997
liquid alginate/gelatin solutions,
609
liquid culture system, 1295
liquid hydrogel, 355
lithography, 372-73, 515, 624,
659-60, 663, 827
capillary force, 643, 939, 943
polymer pen, 666
soft, 373, 640, 939-40, 942
unconventional, 940, 943
liver transplantation, 891, 1326
living cells, 205, 370, 372, 599,
610, 626, 658, 665,1311
natural, 622
living tissues, 35, 104, 120,
243-44,372,442,948,1268
biomineralized functional, 59
vascularized, 596
load, mechanical, 1037, 1050,
1054, 1323
load-bearing bone regeneration
system, 124
local tissue, 376
local tissue environments, 405,
1005
long bones, 921, 1094, 1163, 1180
lower back pain(LBP), 1030, 1054
lower critical solution temperature
(LCST), 224-25, 338, 340-42,
354,364, 402,1310-11
lyophilization, 820-21, 886, 954,
991, 1038, 1040-41, 1266,
1291,1299
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macroencapsulation, 777, 1196
macromers, 219, 301-2
macromolecules, 220, 222, 305,
338,426,489, 491, 495, 938,
1096
biological, 738
macroporous BCP scaffold, 126
macroporous HAp scaffold, 97
macroporous hydrogel, 38, 362
macroporous scaffolds, 35, 1268
magnesium scaffolds, 168-70
open-porous, 168
magnetic electrospun fibers, 491
magnetic fibers, 491
magnetic resonance imaging
(MRI), 168, 220, 230, 610, 730,
995
malfunction, 1072, 1074, 1076
markers, chondrogenic, 254
Masson’s trichrome (MT), 402
mass ratio, 448
matrices, 24, 32, 66, 294, 673, 735,
737,888-89, 956, 1034, 1079,
1102
acellular collagen, 880
bioceramic, 92, 99-100
bioresorbable scaffolding, 105
cell-scaffold, 735
ceramic, 97,99, 598
electrospun polymeric, 424
hydrogel, 316
injectable collagen, 878
mineral-based, 60, 70, 73
mineralized, 66
organic, 64-65
synthetic, 675, 678
matrix, 87,99-101, 105, 244, 246,
295, 305, 348, 350, 352,
690-91, 694-95, 1038, 1048,
1050
active bone-inducing, 916
biodegradable scaffolding, 404
cellular, 299-300
mineralized, 30, 115

organic, 62, 64, 630
tissue-engineered, 105
matrix assembly, 765-66
matrix metalloproteinase (MMP),
228, 283-84, 303, 351, 380,
879
matrix proteins, 1016, 1035, 1050
extracellular, 393, 786, 852,
1086,1107,1110
matrix stiffness, 295, 1066
matrix system, 210, 352
erodible, 352
mats, nonwoven, 425, 465, 1294
MC, see methylene chloride
mechanical environments, 550,
666,1050, 1054
mechanical integrity, 37, 165, 174,
691-92, 828
mechanical stability, 112, 121,
123-24,127,442-43, 484,
629,647,770,1101, 1261
mechanical strength, 88, 114-18,
220, 258, 296-97, 335-36,
356,376,459,519,523,525,
531, 534, 587-88, 590, 802-3,
809-10,1010,1012-13,
1246-47,1297
mechanical support, 85, 163-64,
172,186-87,519, 628, 795,
938,961, 1294
higher, 172
insufficient, 171-72
mechanics, scaffold, 1053
medical devices, 21, 90, 104, 812,
832-33,836-37,929,1317,
1319
implantable, 832, 836
melt coaxial electrospinning, 531
melt electrospinning, 495, 536
membranes, 23, 26, 29, 125,
209-10, 265, 268, 272, 352,
420, 760,928,979, 1285,
1288-89
amniotic, 1079



cellular, 489, 491, 493, 761-63,
1013
collagen-based, 1263, 1266,
1281
dialysis, 352, 1288
nanofiber, 1255
neuronal, 697, 699
silk-based, 1079
synthetic polymer-based, 1079
mesenchymal cells, 909, 1372
mesenchymal stem cell (MSC), 65,
67,70,254-55, 285-86,
633-34,979-81, 996-97,
1016,1033,1035-37, 1080,
1131,1147-50, 1294
mesenchymal stromal cells, 998
meshes, 29, 32,407, 448, 454,
824-25
thin collagen, 533
meshwork, 638
metals
bioinert, 164
polymer/ceramic/multiphase,
598
methodologies, tissue engineering,
1309-10
methods
chemical, 269, 952, 992
enzymatic, 764, 880, 953,977
leaching, 37, 422, 1254
microextrusion, 950
noncovalent, 1219, 1223,1227
particulate-leaching, 1251,
1253,1273
photocrosslinking, 272
surface-coating, 1213
top-down, 659-61, 663
methylene chloride (MC), 527
Mg-based metal scaffolds, 162,
186-87
Mg-based metal stents, 174,
187-88
Mg-based scaffolds, 164
Mg-based stents, 177, 180, 187

Index

Mg-reinforced polymer, 173
Mg scaffold, 170
MHC, see myosin heavy chain
MHDS, see multihead deposition
system
Michael-type reactions, 268-69,
281
microarrays, 1103, 1370
microcapsules, 770
microchanneled PEG, 681-82
microchannels, 640, 662, 681-82,
1320
collagen-based, 1320
micro-CT images, 605, 1146,
1156-57,1164, 1167
microdevices, 624
microencapsulation, 369, 371, 382,
531,770,1195-96, 1198
microenvironment, 27, 35, 86, 372,
383, 444,450, 459, 587, 597,
759,773,779,938,1092-93,
1095
cardiac, 641-42
microextrusion, 948-49
microfabrication, 642
microfibers, 448, 774, 1260
microfibrous materials, 425
microgels, 354, 370-75, 377-78,
380-84, 742
fluid-filled, 379-80
multifunctional alginate-RGD,
382
microgel structure, 374-75
microorganisms, 32, 761, 815, 832,
834
microparticle (MP), 1176
microporosity, 64, 70,907, 909
microscale hydrogel materials, 372
microspheres, 355-56
microstereolithography (MSTL),
583-90
microstructure, 90, 118, 126,
154-55, 303, 604, 607, 659,
673,1038
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microvessels, 115, 541, 995
migrated cells, 1074
migration, 378, 626, 628, 637, 646,
648, 765-66, 806-7, 809, 892,
894,977-78,982-83,
1048-49,1369-70
mimicking, 87, 283, 370, 372,397,
418, 426,450,538, 626-27,
737,938,956, 1244, 1294
mimicry, 210
mineralization, 15, 59, 64-65,
97,103, 146,1151, 1156-57,
1164,1166-67,1359, 1365,
1368,1372,1376
negligible, 1156-57
mineralized bone tissue, 1156,
1164-65,1168-69
minerals, 14-15, 59, 65, 99, 544,
587, 795,893,912
inorganic, 64
miniaturization, 1102
MMP, see matrix metalloproteinase
mode, bone-healing, 286
model
canine, 401, 1014
murine hind limb ischemia, 382
tissue-engineered nervous
system, 883
in vitro hepatocyte, 1327
modification
cellular, 658, 660
photomediated, 487-88
posttranslational, 730, 745, 801,
1093-94, 1358
molecular interactions, 312
molecular mechanisms, 60, 73
molecules, 30, 205, 294-95,
485-87, 494, 661, 665,
720-21,800-802, 806,
1091-92,1094, 1216, 1219,
1355
biological, 737-38, 745
bone-forming, 1355
cargo, 43
functional, 721, 741, 743

negatively charged, 885
neighboring, 800
organic, 942
polycationic, 830, 881
tropocollagen, 800, 878
monoclonal antibodies, human,
720,726,730
monolayer hepatocyte sheet, 1327
monomeric collagen, 801-3
cleaved, 801
morphogenesis, 702-3, 765, 913
motifs, 372, 879-80, 990, 1362,
1364, 1368
cell-binding, 375, 378
collagen-binding, 1362
MPC, see muscle progenitor cell
MPC-containing polymers, 1230
MPC polymer hydrogels, 312
MPC polymers, 311-13, 315
crosslinked, 312
water-soluble, 314-15
MPC polymer solutions, 314
MP, see microparticle
MRI, see magnetic resonance
imaging
mRNA, 208, 210, 664, 1098-1100,
1105-6,1121,1124, 1190
MSC, see mesenchymal stem cell
bone marrow-derived, 33, 103,
877
differentiation of, 254, 381,
1037
osteogenic commitment of,
70-71
osteogenic differentiation of, 65,
71,100, 1373
MSC chondrogenesis, 254, 1263,
1294
MSTL, see microstereolithography
MT, see Masson'’s trichrome
mucosal lining, 972-73
multidisciplinary approaches, 112,
128,219,961
multifunctionality, 200, 531



multifunctional materials, 625
multihead deposition system
(MHDS), 93-94
multilayer cell sheet tissues, 1315
multilayer structure, 539
multilineage differentiation, 1187,
1354
multimodal fiber electrospinning,
454
multiple electrospinning, 532
multipotent stromal cells, 1016
multivalent ion, 222
multiwalled carbon nanotube
(MWCNT), 632, 693-94, 1256
multiwalled nanotube (MWNT),
691-93,707
muscle, 43, 217, 392-94, 396, 400,
406, 419, 423, 538,547, 630,
634, 639,809,972
smooth, 972,981
thyroarytenoid, 393-94
muscle cells, 799, 821, 1092
fibroblasts/smooth, 995
human aortic smooth, 543, 790
intrinsic laryngeal, 404
vascular smooth, 493, 645, 1024
muscle progenitor cell (MPC), 252,
311-17,1227-28, 1269
muscle regeneration, 252
muscle tissue engineering, 522,
547,639
musculoskeletal disorders, 96
MWCNT, see multiwalled carbon
nanotube
MWCNT-coated nanofibrous
scaffolds, 699
MWCNT-coated PET scaffolds, 702
MWCNT-coated PLCL scaffolds,
699
MW(CNT-coated sponge, 694
MWCNT coating, 698, 703-4
MW(CNT-containing nanofibrous
polysaccharide scaffolds, 704
MWCNT-nanoengineered surfaces,
702-3

Index

MWCNT-PET scaffolds, 702-3

MWCNTs, 693-95, 697, 699, 702,
705, 1256

MWCNT yarn, 705-7

MWNT, see multiwalled nanotube

MWNT sheet substrates, aligned,
707-8

myocardial infarction models,
1318, 1340-41

myosin heavy chain (MHC), 945,
997

NaCl slurry, 170
nanoapatitic particles (nAp), 458
nanobiosensors, 666
nanoblocks, 202, 204, 659
nanocelluloses, 415, 430
nanoceramics, 93, 95
nanochannels, 963
nanocomponents, 417
nanocomposite hydrogels, 301,
428
nanocomposites, 37, 420, 426, 429,
695, 1251, 1254
nanocomposite scaffolds, 422, 603,
692
nanocomposite sponges, 422-23
nanocrystalline HAp, 91
nanocrystals, 419, 421-22, 624
nanodevices, 657-61, 663, 665,
668
applications of, 657, 660, 663
nanofabrication, 641, 738
nanofiber matrix, 530
nanofiber mats, 354, 424-25
nanofibers, 37,92, 100, 104, 354,
414, 424-25, 429, 448, 450,
455, 458,479-80, 512,523,
527,529-30, 534-36, 544,
624, 626,629,631, 638, 643,
665-66, 674,699-701, 887,
945,956,1010, 1255, 1267,
1285, 1292, 1373
aligned, 534
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chitosan, 1260
core-shell, 531
electrospun, 424, 514-16, 519,
522,533,536-38, 635, 699,
706,956, 1292
PLGA, 522, 674, 705-7
polymer, 1292
surface-coated, 531
nanofiber scaffolds, 511, 515, 519,
633-34, 638, 645, 1373
biodegradable PCL, 634
density-controlled, 535
electrospun PLA, 1010
electrospun PLGA, 522
electrospun PU, 519
functionalized, 530
SC-seeded, 634
transplanted self-assembling
peptide, 638
nanofibrous scaffolds, 444, 513,
632,638, 645,705,956
aligned, 1047
chitosan/graphene oxide
electrospun, 1261
nanofillers, 416-17,421-23, 426,
428
nanogels, 355
nanomaterials, 97-98, 479,
621-25, 627, 644, 646-48,
658, 662, 665-66, 692, 695,
697,726,741,905
nanoparticles, 93-94, 99, 125,
354,413,416, 486, 624, 634,
658-59, 664-67, 738, 740,
1254,1258
nanopillars, 643
nanoscaffolds, 93, 104, 631
functionalized carbon, 632
nanoscale structures, 104, 661,
741
nanostructured biomaterials, 87,
108
functional, 414

nanostructured materials, 98, 105,
107,128, 626, 689
nanostructured scaffolds, 643
genetically engineered, 721
nanotechnology, 87, 90, 104, 413,
479,512, 621-23,625-26,
647, 658, 664-66, 668,726
application of, 623, 625, 627,
660
nanotubes, 125, 624, 690-91, 695,
713
nanowebs, 734-35
nanowires, 624, 661-64, 739, 741
hybrid, 741, 743
semiconducting, 740
nAp, see nanoapatitic particles
native bone tissues, 60, 62
native tissues, 376, 456, 538, 930,
956,1048, 1053
natural materials, 607, 658, 665,
797-98, 808, 811, 875, 1037,
1091
natural polymer blends, 631
natural polymer matrixes, 429
natural polymers, 25, 32-33,
123-25, 299-300, 523, 589,
758, 768-69, 775, 780, 1244,
1247-48,1255-56, 1262,
1267
cell-encapsulated, 607
NCP, see noncollagenous protein
neonatal rat ventricular myocyte
(NRVM), 642-43
neotissue, 442, 457
neovascularization, 681, 977, 979,
995,1050,1152,1188-89,
1193,1198,1218, 1318, 1362
nerve conduits, collagen-based,
883
nerve growth factor (NGF), 673,
679-80
nerve regeneration, 25-26, 346,
636,699, 702-3, 824
peripheral, 882



nerve tissue, 549-50, 690, 697,
764,1036
nerve tissue growth, 128
nerve tissue injuries, 549
nerve tissue regeneration, 549,
637,736
nervous system, 245, 636-37
neural regeneration, 638
neural tissue engineering, 272
neuroregeneration, 698, 713
neutral protamine Hagedorn
(NPH), 1186
NGF, see nerve growth factor
niches, cell scaffold, 894
noncollagenous protein (NCP), 59,
674,800,907,910,914, 916,
1359, 1364
major bone ECM, 1359
phosphorylated, 910
primary, 1362
noncovalent coating, 947, 1228-29
nondegradable materials, 978, 991
nozzles, 444, 447-49, 480, 531-33,
570,572,591, 608
multiple, 532
NPH, see neutral protamine
Hagedorn
NRVM, see neonatal rat ventricular
myocyte
nuclear material, 763, 890
nucleation, 38, 662, 738, 954-55
nucleus pulposus, 273, 1030-32,
1270

OCN, see osteocalcin

OCN expression, 1126, 1162

OCN gene expression, 1127

OCP, see octacalcium phosphate

OCT, see optical coherence
tomography

octacalcium phosphate (OCP), 64,
912

optical coherence tomography
(0CT), 183

Index

optical data processing, 657, 659
optical traps, 662
organ failure, end-stage, 4, 757,
887
organism, living, 146, 246, 429,
665, 834
organ manufacturing, 568, 570-71
organogenesis, 115, 806
organ printing system, 596
organ printing technologies, 596
organ regeneration, 623, 625,
1200, 1270
organs, 86, 218-19, 229-30, 568,
622, 647-48, 735, 757-59,
793-95, 877, 888-89, 891-92,
950-54,1101-2,1309
artificial, 512
complex functional, 658, 665
decellularized, 759-60, 762
diseased/malfunctioning, 1244
endocrine, 1329-30
malfunctioning, 4, 1243
tissue-engineered, 26, 33, 37,
1268
vascular, 570
organ systems, 399, 889
organ transplantation, 86, 622,
690, 887,951
orientation, collagen fiber, 820
orthopedic applications, 104, 694,
877
orthopedic tissue engineering, 20,
92,100
osseointegration, 113-14, 127,
1359-61
osteoblast activities, 1123, 1127,
1153-54,1156,1158
osteoblast adhesion, 85, 89, 92,
100, 674, 1364-65
osteoblast differentiation, 1136,
1359, 1368, 1376
late, 1125
upregulated, 420
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osteoblastic differentiation, 146,
326,1126,1359, 1362, 1366,
1368,1373

osteoblastic differentiation
transcription factor, 1359

osteoblastogenesis, 1369-70, 1374

osteoblasts, 62, 65-67,91-92,
97-98, 124-25, 146, 691-94,
918-19,1125-26, 1136, 1148,
1158-59, 1359-60, 1364-65,
1370

early-stage, 326-27
late-stage, 326-27

osteocalcin (OCN), 59-60, 66,
146-48,691,910-11,914,
916,1123,1126,1159, 1161,
1373-75

osteoclasts, 62, 148-49, 153, 630,
918-19, 1148, 1364, 1372,
1375

tissue-resorbing, 103

osteoconduction, 62,96, 113,
927-28

osteoconductive material, 96, 905

osteoconductivity, good, 141-43,
146

osteocytes, 62,103, 630, 1132,
1148,1156,1158

osteogenesis, 30, 33,379, 606, 631,
737,1127,1129,1268, 1362,
1369, 1371, 1373

osteogenic differentiation, 71, 104,
273,631-32,1135-36,1152,
1262,1361,1367,1371,1373,
1375

enhanced, 378, 632,914
peptide-induced, 1366

osteoinductivity, 68, 73, 691, 914,
922

osteoprogenitor cells, 70, 1371,
1376

culture-expanded, 97

oxygen plasma, 1215, 1219-20,

1225,1252,1254

PAA, see poly(amido amine)

PAAm, see polyacrylamide

PAAm polymers, 248

PAD, see peripheral artery disease

PAM, see polyacrylamide

PAMPS gel, 247-49, 253-54

partially demineralized human
dentin matrix (PDDM), 914-15

pathophysiology, 878, 1024, 1050

patterning materials, 944

PCA, see posterior cricoarytenoid

PCL, see polycaprolactone

PCL-CP scaffolds, 608

PCL electrospun scaffolds, 545

PCL fibers, collagen-coated, 629

PCL nanofiber scaffolds, 1373

PCL scaffolds, 456-58, 546-47,
591-94, 604, 606, 608, 642,
1143-45,1261, 1372

PCL-TCP scaffolds, 1149, 1152

PCL tube scaffold, 542

PCR, real-time, 1121, 1124, 1126

PCR, see polymerase chain reaction

PDA, see polydopamine

PDDM, see partially demineralized
human dentin matrix

PDGE see platelet-derived growth
factor

PDMS, see polydimethylsiloxane

bare, 1231

pDNA, see plasmid DNA

PEC, see polyelectrolyte complex
125

PEC scaffold, 125

PED, see precision extrusion
deposition

PEG, see poly(ethylene glycol)

prepolymerized, 1224-25

PEG-based biomaterials, 1227

PEG-based hydrogel particle, 304

PEG-based hydrogels, 312

PEG coating, 1223, 1227

PEG hydrogel, 223, 302, 667, 682,
775,779



PEG polymer, 775-76
PEG Scaffold, 775
penetrating keratoplasty (PK),
1076
PEOQ, see poly(ethylene oxide)
PEO-based hydrogels, 14
PEO hydrogels, 21
PEO scaffolds, 456
peripheral artery disease (PAD),
1188, 1194
peripheral nervous system (PNS),
636,638
PET, see poly(ethylene
terephthalate) 698-99, 702-4
PET matrices, 703
PET scaffolds, 698, 704
nanoengineered, 702
noncoated, 702
PGA, see poly(glycolic acid)
PGA polymer scaffolds, 1016
PGA scaffold, 20,1010
PGF, see phosphate-based glass
fiber
PG, see proteoglycan
phage display, 720-21, 724,
726-27,730, 740, 744-46
phage display libraries, 722, 739
phage library, 722, 725
phage probes, 730, 732
phages, 721-26, 730-37, 739,
741-43, 745
biotinylated, 731-32
genetically engineered, 720-21,
736,746
phase separation, 38, 125,127,
224,480, 544, 624, 626-27,
820, 954-57
phosphate-based glass fiber (PGF),
1251
photocrosslinking, 295, 958, 960
photocurable biomaterials, 583-84
photoinitiators, 228, 272, 488, 584,
587,775,958
photoirradiation, 342, 1216

Index

photolithography, 373, 624, 629,
638, 640, 642, 659-60, 663,
666-67,820,939-40

photopolymer, 583

photopolymerization, 228, 264,
269,272-73, 283, 286, 295,
343,587,827

photopolymer scaffold, 584

photoresist, 642, 941

photoresponsive hydrogels,
342-43

photosensitizers, 733, 741-42,
1221, 1230

PK, see penetrating keratoplasty

PLA, see poly(lactic acid)

PLAGA nanofiber scaffolds, 1373

PLA scaffolds, 42, 454, 632, 1250

plasma treatment, 487, 634, 947,
1214-15

water vapor, 1214-15

plasmid DNA (pDNA), 70, 405-6,
412,508

plasmids, 208, 494, 683

naked, 683

platelet-derived growth factor
(PDGF), 483, 492-93, 673,
679-80, 914, 1049-51, 1358,
1365

platelet-rich fibrin (PRF), 848

platelet-rich plasma (PRP), 1050,
1131, 1135, 1162, 1188-89,
1191, 1193, 1229, 1262

PLCL, see poly(L-lactide-co-
caprolactone)

PLCL scaffold, 700

PLGA, see poly(lactic-co-glycolic
acid)

copolymer, 18,123, 1248-49
hydrophobic, 404
structured, 645

PLGA-based fibrous scaffold, 681

PLGA-based scaffold, 778

PLGA nanofibers, 674, 706

PLGA/PEG scaffolds, 456
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PLGA scaffolds, 19, 38, 42, 100,
406, 458, 549,571, 594, 607,
610,777-79,997, 1154,
1156-58

islet-seeded, 778
microfabricated, 779

PLLA, see poly(L-lactic acid)

PLLA fibers, uncoated electrospun,
631

PLLA scaffold, 645

pluripotent stem cell (PSC), 4, 67,
378,538,1052,1080,1181,
1183-84,1200, 1254, 1319

PMAA hydrogels, 348

PMA/PMB hydrogel, 313,315

PMBV/PVA hydrogels, 310, 313,
316-21, 323-28

storage modulus of, 319, 324

PMBV/PVA hydrogel system, 317

PMPC, see poly(2-
methacryloyloxyethyl

phosphorylcholine)

PMPC backbone, 1228-29

PMPC coating, 1227, 1230

PMPC-containing polymers, 1229

PNC, see polysaccharide
nanocrystal

PNIPAAm, see poly(N-
isopropylacrylamide)

PNIPAAm hydrogels, 354, 362

PNS, see peripheral nervous
system

poly(2-methacryloyloxyethyl
phosphorylcholine) (PMPC),
312,1227,1230-31

polyacrylamide (PAAm), 252, 347,
1338

polyacrylamide (PAM), 1219,
1221-22,1225

poly(amido amine) (PAA), 300,
347-48,427,1219,1222-23,
1227

polyaniline, 525, 547, 667, 1260

polyanionic hydrogels, 244

polycaprolactone (PCL), 403, 405,
491, 516, 522-25, 531, 601,
628,631,1010-12, 1143,
1146-47,1156-58, 1248,
1251, 1259, 1261, 1263

polycaprolactone scaffolds, 1142

polydimethylsiloxane (PDMS), 208,
420, 589,773,941, 944, 1212,
1215, 1225,1228-30

polydopamine (PDA), 490

polyelectrolyte, 244, 884, 1261

polyelectrolyte complex (PEC), 125

polyelectrolyte gels, 243-46,
249-50, 252, 254, 256

enzyme-carrying, 247

polyelectrolyte hydrogels, 343

pH-sensitive, 226

polyelectrolyte network, 249

polyelectrolyte polymers, 375

poly(ethylene glycol) (PEG), 21,
24,114,220, 225, 227,301-2,
304,427, 456, 584, 586, 666,
681-82, 775, 885-86, 889,
978, 1223, 1225-26

poly(ethylene oxide) (PEO), 21-22,
264,269,272, 283, 286, 339,
424,456-57,516,522-24,
610, 887,1290, 1292

poly(ethylene terephthalate)
(PET), 698-99, 702-4

poly(glycolic acid) (PGA), 6, 18-21,
23,36-37,43,123, 404, 516,
523, 635, 638, 675-76, 678,
1010,1012, 1248-50, 1252

poly(lactic-co-glycolic acid)
(PLGA), 16-17, 23, 36-38,
42-43,403-4,571, 594,
607,610, 629, 631, 645, 672,
674,692-93,777-78,1154,
1156-58, 1245-46, 1250-52,
1254-55,1269-70

poly(L-lactic acid) (PLLA), 225,
452,491, 605, 632, 645, 945,
1038, 1044, 1252, 1254, 1310



poly(L-lactide-co-caprolactone)
(PLCL), 522, 542, 699-700,
1252
poly(lactic acid) (PLA), 18-19, 21,
23,36-38, 123, 225, 423-25,
516, 523-25, 602-3, 610, 666,
875,1010, 1012, 1248-49,
1251-52,1255,1286
PNIPAAm, see poly(N-
isopropylacrylamide) 225,
312-14, 338-40, 343, 348,
350,353-54, 643
polymerase chain reaction (PCR),
310, 325-26,1105,1120
polymerase chain reaction, real-
time, 1120
polymer backbone, 22, 24, 342,
947,960,1018
polymer fibers, 675, 887
synthetic, 490
polymer gels, 246-48
polymer graftings, 353, 415
polymer hydrogel, 283, 311-12,
318
natural, 312, 570-71
synthetic, 312
polymeric backbone, 490
polymeric biomaterials, 23
biodegradable, 1245
molten, 40
synthetic, 18, 1248
polymeric biomolecules, 768
polymeric fibers, 487, 490-91,
494-95
polymeric hydrogels, 272, 427
polymeric materials, 41, 93, 119,
309, 371, 445, 487, 489, 943
gelated, 199
hybrid, 1261
self-crosslinking, 226
polymeric matrices, 672, 893
polymeric matrix, low-elastic-
modulus, 121
polymeric microgels, 370, 372

Index

polymeric scaffold biomaterials, 41
polymeric scaffolds, 595
synthetic, 775, 1255
polymeric scaffold systems, 118
polymerization, 25, 37-38, 296,
298, 376,490, 583-84, 690,
773,775,1219-21, 1229,
1359
branching, 490
cationic, 21
drop-on-demand, 609
enzymatic, 296
oxygen-plasma-induced, 1221
photoinitiated, 488, 779
rapid, 272
ring-opening, 585, 777, 864,
1253
single-photon, 584
suppressed, 248
surface-initiated, 667, 1225-26,
1229
two-photon, 583-84
polymerization methods, 1220
radical-based, 1221
polymer matrices, 415, 420-21
polymer matrix, 172-73, 420, 424,
427,675,695
hemocompatible, 1017
implanted, 380
polymer nanofibers, 1292
polymer networks, 218, 245, 328,
370,380, 1034, 1262, 1289
charged, 243
crosslinked, 243, 279
synthetic, 312
water-swollen, 957
polymer network structures, 822
polymer pen lithography (PPL),
666
polymers, 17-19, 22-23, 41-43,
172-73,316-18, 338-39,
342-43,346-49,376-78,
446-50,455-57, 487-88,
519-21, 523-25,775-76
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actin, 251

basement, 587

biodegradable synthetic, 777,
1011

biomedical, 21

bioresorbable, 161, 172, 187

charged, 35, 125, 445, 1227,
1268

coated, 1229

collagen/biological, 26

collagen/synthetic, 26

conductive, 549

conjugated, 660

conventional, 201, 645

core-shell, 539

degradable, 167

degradable synthetic, 631

densely packed, 1225

elastic, 519, 674

fast-degrading, 459

fiber, 643

functional, 172, 305, 1081

glucose-responsive, 349, 354

glucose-sensitive, 349

grafted, 1311

helical, 1184

higher-molecular-weight, 523

large unit, 114

major structural, 799

major synthetic, 313

medical, 264, 1240

molten, 40

nanostructured, 645

native chitin, 30

natural glycosaminoglycans, 29

naturally derived, 265, 372, 378,
480,1262

nonbiodegradable, 516

noncrosslinked, 373

nontoxic, 595

peptide-modified synthetic, 25

photocurable, 587-88

pH-sensitive sodium alginate, 94

pluronic, 286

polymerized PVA, 776
polyurethane-PEG, 1018
presynthesized, 1225
propylene fumarate, 21
protein, 815
protein-originating, 1079
resorbable, 1115
silicon-based, 941
siloxane-based, 940
solidified, 583
star, 23
stimuli-responsive, 348
substrate-conjugated, 959
synthetic, 519, 523, 539,
570-71, 587,596, 631, 645,
673,683,758,767,774-75,
777-78,780, 805, 811, 820,
826-27,876,957,1011, 1080,
1245,1247,1249, 1262, 1286,
1310, 1375
synthetic degradable, 18, 1248
temperature-responsive, 200,
1080-81
thermally stable, 598
thermoresponsive, 340, 1081
thermosensitive, 338
water-soluble, 327,516, 893
water-soluble nonionic, 885
polymer scaffolds, 123,312, 602,
645
aligned nanofibrous, 1048
biodegradable, 172, 283, 792,
1302
synthetic, 570, 775
polymer templates, 170, 186
polypropylene, nondegradable, 32
polysaccharide nanocrystal (PNC),
414-22,424-30
polysaccharides, 26, 30, 125,
243-44, 340, 347, 398, 489,
769,771,815-16, 818, 823,
884, 960
marine source, 31
natural, 413



semicrystalline, 883
thermosensitive, 27
water-soluble, 27
polytetrafluoroethylene (PTFE),
42,397,400,1219
polyurethane backbone, 23
poly(vinyl alcohol) (PVA), 18, 22,
24,222,264,310-13,315-18,
320-21, 325, 423-24, 427,
516,522, 524,532,775-77
porosity, 36-38,40-41, 117-18,
126-27,163,168-69, 186,
451-59,581-82,591-92,
673-74,819-20,907, 953-54,
1249-50
porous hydrogels, 737, 954
porous PCL scaffolds, 592, 604
porous PLA scaffolds, 1251
porous PLGA scaffolds, 1270
porous scaffolds, 11, 116, 123, 185,
404, 441, 452, 454, 589, 659,
692,820-21,956, 1047, 1247
collagen-based, 820
free-form, 126
hybrid, 1256, 1263
interconnected, 954
nanocomposite, 423
porous scaffold structure, 38
porous scaffold types, 820
porous SF scaffolds, 1047
porous sponges, 1290
posterior cricoarytenoid (PCA),
392-93
posterior polymorphous dystrophy
(PPD), 1076-77
PPD, see posterior polymorphous
dystrophy
PPL, see polymer pen lithography
precision extrusion deposition
(PED), 126, 593
prevascularization, 995-96
PREF see platelet-rich fibrin
progenitor cells, 65, 67, 547, 549,
639,951,981, 994, 996-98,
1036,1181, 1183, 1260, 1361

Index

bone marrow-derived
mesenchymal, 30
cardiac, 641, 1317
endothelial, 382-83, 1024, 1026,
1317-18, 1340
hematopoietic, 1188, 1191
mesenchymal, 62, 67, 1371
periosteal, 286
proliferation, 104-5, 323-25,
327-28,378,421-22,424-26,
570, 582, 585-88, 592-93,
602, 604, 608, 610, 621, 623,
625-26, 628-29, 631-32,
634-35, 645-46, 705-6,
764-65, 805-7,875-77,
1048-50,1270-71
enhanced osteoblastic, 118
time-dependent, 379
proliferation rate, 321, 323, 701,
1018,1147,1181, 1183, 1187,
1191, 1371
proteoglycan (PG), 794-96, 806,
810-12,814,837,1032,1034,
1048, 1373
PRP, see platelet-rich plasma
PSC, see pluripotent stem cell
PTFE, see polytetrafluoroethylene
PVA, see poly(vinyl alcohol)
PVA-encapsulated islet cells, 777
PVA hydrogels, 22,313, 318, 321,
328,777
crosslinked, 313
PVA polymers, 777
PVA scaffold, 776

QCM, see quartz crystal
microbalance

QD, see quantum dot

QD donor, 667

QD-protein assemblies, 667

QDs, streptavidin-coated, 739

quantum dot (QD), 206, 667, 732
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quartz crystal microbalance
(QCMm), 732

radial glial cell (RGC), 636
radical polymerization, 376, 958,
1222
radio frequency (RF), 659
radiographs, 1120, 1127-28, 1163
plain, 1154, 1156-57, 1164,
1166
random copolymer, 1228
random hybridizations, 203-4
rapid prototyping (RP), 39, 352,
537,567,594, 826, 1261
rapid prototyping techniques, 826,
1053
raw materials, 87, 237, 798, 824
inorganic, 11, 1249
receptors, 4, 253, 265, 303, 375,
491, 493, 667, 795, 879,
974,1355, 1361, 1370-71,
1373-74
cell surface, 266, 296, 805,
1355-56
collagen binding, 879
estrogen, 1329
progesterone, 1329
recombinant human bone
morphogenetic protein
(rhBMP-2), 63, 449, 921,
923-24,1115,1121-22,1127,
1129,1131,1133,1147, 1260,
1357,1368
recombinant human growth factor
(rhGF), 1357-58
reconstruction, 111, 125, 142, 178,
183, 185, 252, 404, 588, 697,
887,975,982, 1163, 1328,
1354
soft-tissue, 829
recurrent laryngeal nerve (RLN),
392-93,410
regenerated silk fibroin solution,
1288

regeneration, 31-33, 404-6, 636,
683-85,993-94, 1033-35,
1049-50, 1053-54, 1064-66,
1081-82,1268-70, 1305,
1309-10,1312-14, 1316-30

cardiac, 641

hard-tissue, 112, 123
intervertebral disk, 921
ligament/tendon, 634
mucosal, 972,976, 979-80
neuron, 636

nucleus pulposus, 1263
spinal cord, 19

tendon, 50, 519, 635, 1302
wound, 541, 628

regeneration ability, superior bone,
126

regeneration scaffolds, 163

artificial bone, 164
porous bone, 174, 186

regeneration site, 1357

regenerative cells, 666, 1061

regenerative medicine, 10-11,
293-95,309-10, 334-35,
369-70, 621-23, 657-60,
665-66, 668,1176-77,
1186-87,1189-90, 1195,
1198-1200, 1333-35

nanoassisted, 624, 668

regenerative medicine field, 567,
877

regenerative medicine scaffold,
152

regenerative processes, 626, 648

rejection, tissue transplant, 806

remodeling, 111, 128, 165, 174,
231, 283,443,457,672,810,
905,907,918-19,925-26,930

continuous, 62,906, 924-25
vascular, 174, 180, 183

repair, 96-97, 112, 219, 621,
624-25,635-36, 638-39, 894,
903-4,929,937,1031, 1033,
1049, 1052



hard-tissue, 112-13
tissue/bone, 227
replacement, 88, 150, 219, 244,
249,311, 635, 794, 905, 918,
981, 994, 1047
biotissue, 244
functional organ, 887
repositioned drugs, 1178-79,
1181, 1199
resorbable biomaterials systems,
35,1268
restenosis, 181, 183-84, 187-88
restoration, functional, 403, 671,
995
reverse-transformable polymer
hydrogel matrices, 328
RF, see radio frequency, 659
RGC, see radial glial cell
RGD, see Arg-Gly-Asp
RGD-incorporated hydrogels, 960
rhBMP-2, see recombinant human
bone morphogenetic protein
rheological properties, 318, 1301
rhGF, see recombinant human
growth factor
ridge augmentation, 927
RLN, see recurrent laryngeal nerve
RNA, 200-201, 664-65, 761, 763,
953,1103
RNase, 763, 828
room temperature, 42, 120, 204,
225,315, 338, 340-41, 343,
355,405, 530,1290-91
rotating wall vessel (RWV), 1151
Rotational bioreactors, 982
roughness, cartilage surface, 252
RP, rapid prototyping
RWYV, see rotating wall vessel

sacrificial polymer, 453, 456
removal of, 456-57

SAL, see sterility assurance level

SAM, see self-assembled monolayer

samples, tissue-implanted, 17

Index

sandwich culture configurations,
707-8
SARS, see severe acute respiratory
syndrome
SBF, see simulated body fluid
SC, see stem cell
scaffold architecture, 537
scaffold biomaterials, 21, 39, 44,
1176,1356
biocompatible, 25, 1255
hybrid, 1271
hybridized, 1271
intelligent, 43
synthetic, 37
scaffold blocks, 595
scaffold-cell complex, 541
scaffold compartments, 592
scaffold components, 449
scaffold configurations, 447
scaffold constructs, 41, 1151
cell-based, 1149
scaffold degradation, 458
scaffold development, fibrous, 443
scaffold fabrication, 119, 282,
582-83, 607, 626, 681, 778,
948, 1152
decellularized, 952-53
scaffold hydrogel, 218
scaffolding, 423, 805, 819, 957,
1354
cell-supportive, 304
structural, 808
temporary, 807
tissue engineering, 343
scaffolding materials, 417, 420,
424,593, 673-74, 676, 683,
808, 1053, 1250, 1354
artificial, 627
scaffolding structures, 676, 681,
697
scaffold integrity, 451
scaffold lumen, 706
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scaffold materials, 6, 18, 29, 34, 39,
41,43-44,103, 601, 610, 758,
1048, 1053,1269, 1271

bioceramic, 103
biodegradable, 33, 1268
bioerodible, 1249
decellularized, 759
degradable injectable, 40
dermal, 629

enhanced hybrid, 447
functional, 230
resorbable, 28

synthetic, 220

scaffold matrix, 6, 11, 15, 26, 31,
34-35, 38, 43,417,1247,
1269,1271

scaffold model, 605

scaffold nanomaterials, 1256, 1263

scaffold nonuniformity, 642

scaffold porosity, 442, 452-54,
456,604, 953-54

scaffolds, 10-12, 32-44, 125-30,
449-60, 581-83, 585-99,
605-13, 675-78, 689-94,
818-21,902-7,1036-48,
1140-46,1162-68,1268-73

3D-deposited, 592-93
absorbable, 1163
acellular whole-organ, 889
artificial, 626, 977-79
bioceramic, 11, 16, 86,101, 602,
1244,1247,1249-50
bioceramics, 118
biohybrid, 459
biomaterial-based, 1078
biomimicking, 1270
bone-inducing, 69
bone substitute, 115, 124
cell-free, 103, 634
cell-instructive, 938, 961
cell/tissue, 404
decellularized organ, 888
degradable, 442

electrospun, 425, 1254,
1260-61, 1277

fetal femur-derived cell-seeded,
603

fibril-based, 872

gene-activating, 34-35, 1268-69

glass-based, 133, 423, 434

high-stiffness, 544

high-strength, 118, 588

homopolymer, 519

hybrid fiber, 1066

implanted, 100, 442, 676, 996,
1011, 1081

keratin-based, 809, 850

knitted silk-collagen sponge,
1302

load-bearing, 126

mammalian-derived, 255

microporous, 815, 1285

multilayered, 456, 533

nanocermaic, 105

nanomicrofiber, 426

nonabsorbable, 1163

novel bone-grafting, 1158

osteoconductive, 906

osteogenic, 1113-14

partitioned, 592

patient-customized, 610

phase-separation-based, 544

porous ceramics, 128

prefabricated, 1053

protein-based, 835

randomly oriented, 636

self-assembled peptide, 646

silk-based, 1047

silk-CNT, 701-2

smart, 1000, 1053-54

synthetic, 25, 403, 443, 978-80,
1248, 1294

tissue engineering, 22, 32, 99,
351,353,512, 530, 595, 702,
705, 1260

unaligned, 452

vascularized, 889



versatile, 218
well-defined, 741
scaffold biomaterials, 29
scaffold structure, 35-36, 38, 881,
1269
scaffold substrates, 4, 1243
scaffold surface, 38, 41, 605, 630,
694, 705-6,812, 995, 1141
composite, 705
sintered, 604
scaffold systems, 112, 1134
hybrid, 124
scar tissue, 639, 794, 813
SCF, see stem cell factor
SCID mice, 672, 731
screening, 878,1097, 1371
biomarker, 720-21, 745
SD, see skull defect
SDS, see sodium dodecyl sulfate
segmental tibia defect (STD), 69
segmentations, 596
selective laser ablation (SLA), 39
selective laser sintering (SLS), 39,
126,581-82, 598, 600-605,
827
selective removal, 449, 453, 455
self-assembled monolayer (SAM),
942,1219
self-gelling hydrogels, 279, 355,
367
semiconductor materials, 739
sequential electrospinning, 533
severe acute respiratory syndrome
(SARS), 203
SF, see silk fibroin
SF aqueous solutions, 1291-92
SF-based biomaterials, 1287
SF membranes, 1288-89, 1297
SF nanofiber matrices, 1292-93
SF porous scaffolds, 1287, 1293
SF scaffolds, 1047, 1291, 1294-95
tubular, 1296
SF solutions, 1287-90, 1292

Index

SFF, see solid freeform fabrication
shear stress, 178, 187, 356, 625,
627,644,721,800,982,1054
fluidic, 545, 644
sheets, 26,891, 1079, 1290, 1292,
1299,1312, 1315, 1324, 1329
aligned MWNT, 707, 709
collagen-based, 1079
hybrid, 1327
hydrogel, 629
multilayered urothelial, 998
nonwoven, 37
shells
capsid, 725
thin silica hydrogel, 381
signaling, bone-related, 1374
silicone implants, 1212-15,
1218-19,1227,1231-32
silk, 25, 29, 104, 123, 126, 815,
824,893,1013,1263,
1266-67,1269, 1288,
1290-91, 1299
silk biomaterials, 1286
silk-CNT composite scaffolds,
701-2
silk fibroin (SF), 29, 483, 523-24,
629,631, 633,815, 822, 1034,
1038,1040-42, 1263, 1265,
1285-88, 1292-99
silk fibroin hydrogel, 1289-90
silk fibroin membrane, 1288-89
silk fibroin nanofibers, collagen-
coated electrospun, 629
silk fibroin scaffolds, 29, 1013
silk fibroin sponge, 1290-91
silk hydrogels, 1294
silk protein, 1287, 1302
silk scaffolds, 701, 1035, 1295
natural, 454
tubular electrospun, 1295
simulated body fluid (SBF), 64, 97,
169,172,1255
single-photon emission computed
tomography (SPECT), 730
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single-walled carbon nanotube
(SWCNT), 692, 695, 697, 699,
734,742
single-walled nanotube (SWNT),
667,691,701
sintering, 11,119, 121, 152,171,
588, 602, 604, 1249
SIS, see small intestine submucosa
SIS grafts, 1014
decellularized, 1014
SIS scaffold, 28
skeletal muscle regeneration, 639
skin regeneration, 813, 1099, 1256
skin regeneration biomaterials,
1195
skull defect (SD), 69, 1125-26,
1155,1157,1160-61, 1168,
1363
SLA, see selective laser ablation
SLE, see systemic lupus
erythematosus
SLN, see superior laryngeal nerve
SLS, see selective laser sintering
SLS-fabricated scaffolds, 598
small intestine submucosa (SIS),
20, 28,759, 888,992-93, 999,
1014, 1248, 1269
smart hydrogels, 218, 221, 223,
230, 232,309, 333-35, 339,
352,355-57
innovative, 218, 221
SMC, see smooth muscle cell
smooth muscle cell (SMC), 231,
405, 455,493, 542-43, 641,
645-46, 988, 992-94, 997-98,
1010-16,1018, 1193, 1296,
1328
sodium dodecyl sulfate (SDS), 761,
798, 828, 889, 891, 952-53,
1013
soft tissue, 89, 273, 681,917
vascularized, 673
sol-gel bioglass, 121

solid freeform fabrication (SFF),
39,567,618,1153-54
solubility, 144, 149-50, 157, 167,
294-95, 354, 523,527,1251
solution phase system (SPS), 201,
208
solution phase systems,
conventional, 201, 208
SP, see subcutaneous pocket
SPCL, see starch-polycaprolactone
SPCL scaffolds, 39
SPECT, see single-photon emission
computed tomography
SPECT/CT imaging, 731
spider silk protein, 1217-18
recombinant, 1216, 1218
SPS, see solution phase system
SSLS-PLA-generated scaffolds, 603
stabilization, in vivo bone, 1369
starch-polycaprolactone (SPCL), 39
STD, see segmental tibia defect
stem cell (SC), 4-6, 44-49, 65-67,
76-83,218-19, 230, 232-33,
385-89, 521, 549, 550, 623,
625,631-32, 634, 641,
684-85, 875-78, 994-98,
1005-7,1035-36, 1060-63,
1134-41,1180-84, 1161-63,
1172,1204-6,1318-19,
1339-44
adipose, 1036
adipose-derived, 5, 231, 377,
539-40, 569-70, 606, 1244,
1261
adult, 4, 219, 550, 877, 951,
980-81, 997, 1035, 1063,
1245
airway, 974
amniotic fluid, 980
cultured embryonic, 550
cultured human mesenchymal,
1366
cultured mesenchymal, 550



encapsulated, 328
fibrin/human BM, 1135-38,
1140
fibrin/marrow, 1135
healthy, 951
hematopoietic, 73
human adipose-derived, 422,
870
human adipose-derived
mesenchymal, 403, 1061
human-bone-marrow-derived
mesenchymal, 1254, 1282
human pluripotent, 1181, 1183,
1204, 1343
induced pluripotent, 4, 67, 79,
232,329,1052,1080,
1183-84, 1342
living, 224
murine-induced pluripotent,
1254
muscle-derived, 405, 1001, 1021
pluripotent, 67, 79, 378, 538,
1200, 1205, 1254, 1342
self-maintaining pluripotent
murine, 1183-84, 1204
undifferentiated, 974
stem cell biology, 549, 1181
stem cell culture, 875, 946
stem cell differentiation, 60, 328
stem cell engineering, 877
stem cell factor (SCF), 1188, 1191
stem cell nature, facultative, 1181,
1183
stem cell niches, 1036, 1062
stem cells sources, 996, 1080
stem cell therapy, 403, 1177, 1184,
1195,1199-1200
stem cell transplantation, 672, 878
stents, 173-74, 178-79, 182-83,
664
bare metal, 176, 179-80, 182,
187, 664
biodegradable, 173,175,179

Index

stereolithography (STL), 39, 117,
126,581-82, 827
sterility assurance level (SAL), 832
stiffness, 254,377, 421, 452, 459,
587,593, 768, 818, 954, 1037,
1048, 1263
compressive, 591-92, 810
mechanical, 370,376
structural, 991
stimulation
external, 544-45
mechanical, 635, 992-93,
1050-51,1053-54, 1151
stimuli, 221, 294-95, 312, 334,
336-37, 343, 346, 356, 938,
1019
mechanical, 630, 644, 1029,
1050
stimuli-responsive hydrogels, 221,
294,314, 334, 338, 340, 356
strategies
drug-repositioning, 1177-78,
1199
scaffolding, 828
tissue-engineered-based, 1072
tissue engineering, 355, 513,
628, 635, 659
stromal vascular fraction (SVF),
997-98
structural integrity, 311, 769, 772,
799, 829, 889,976,1011-13,
1015,1031
subcutaneous implantation, 183,
593,631, 633,674
subcutaneous pocket (SP), 69
substances, collagen-based, 398
superbiomaterial, 148
superior laryngeal nerve (SLN),
396
support cells, 955
structural, 346
support tissue formation, 443
support tissue regeneration, 459,
1016
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supramolecular hydrogels, 303
surface
bio-incompatible implant, 1212
collagen-coated, 707
control titanium, 1359
conventional temperature-
responsive cell culture, 1314
electrospun fiber, 488
fabricated scaffold, 605
hydrophobic, 519, 522
hydroxylated, 1215, 1225
organic-inorganic, 588
photosensitive, 939
pH-responsive hydrogel, 353
plasma-treated, 1214-15
polymer-coated, 225
precoating implant, 1364
roughened fiber, 426
tissue interface, 17
surface-area-to-volume ratio, 417,
629
high, 479, 485
surface biocompatibility, 1223
surface charge density, 246, 529
surface chemistry, 41, 97, 164, 741,
942
reactive, 415
surface grafting, 484, 1221
surface graft polymerization, 489,
667
surface modification, 119, 122,
162,168, 482-86, 488, 494,
658, 665-66, 940, 944, 946,
1361, 1366, 1368
surface-modified material, 121
surface porosity, 629
surface radicals, 1225-26
surgical intervention, 639, 1212
surgical procedures, 40, 391, 1076,
1211-12
suspension culture system, 1314,
1342

SVE see stromal vascular fraction
SWCNT, see single-walled carbon
nanotube
SWNT, see single-walled nanotube
synkinesis, 396
synthetic bone, 91
engineered, 90
synthetic materials, 89, 624, 674,
702,875-76,978-79, 990,
993,1013,1038,1096
synthetic nondegradable polymers,
14
synthetic polymers, 17-18, 24,
251,264, 346,372,480, 482,
490,512,519, 523, 539,
570-71, 587,673,758, 775,
780, 826-27,1262
systemic lupus erythematosus
(SLE), 727
systems
coculture, 1315, 1327
injectable, 335, 340-41
scaffolding, 626
smart, 335, 356
tissue-mimicking, 625

tactile perceptions, 246

target-binding phages, 722

target organ, 1252-53, 1256-59,
1264-66

target peptides, 721-22

target tissues, 519, 819-20, 825,
837,1176,1309-10, 1313,
1315,1330-31, 1334

complex, 828

tBMSC, see TGF-f3-mediated bone
marrow-derived stem cell

TCP, see tricalcium phosphate

TCP foam, 153-55

TCP foam granules, 154-57

TCP granules, 155

TCP/HA scaffold, 602

TCP implants, 63



TCP powders, 153, 155, 676
TCP scaffolds, 30, 126, 594, 1255
TEBYV, see tissue-engineered blood
vessel
TEBV applications, 1011
TEBV fabrication, 1010, 1015
TEBV grafts, 1013,1016-17, 1019
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“This book is a comprehensive treatment of the techniques and technologies required to develop scaffolds
for regenerative medicine applications. The authors are some of the leaders in the field, and together these
chapters provide up-to-date information on this very important area.”

Prof. Robert M. Nerem
Georgia Institute of Technology, USA

“At long last, we have a comprehensive source for intelligent scaffolds for tissue engineering and regenerative
medicine. Gilson Khang, a leader in the field, has partnered with other leading scientists in creating this
book, which covers a wide range of materials and topics, from design and production to applications and
functionality. This book is a must for the library of all individuals involved in the field.”

Prof. Anthony Atala
Wake Forest University, USA

“This book, written by prominent experts in the field, gives an excellent and timely introduction for those
entering into the area of tissue engineering. Readers will also find it to be a good, up-to-date review that
provides modern techniques for growth factor delivery, along with in vitro and in vivo outcomes, to facilitate
understanding of the relationship between physiochemical structure and biological properties.”

Prof. Jons Hilborn
Uppsala University, Sweden

Millions of patients suffer from end-stage organ failure or tissue loss annually, and the only solution
might be organ and/or tissue transplantation. To avoid poor biocompatibility-related problems and
donor organ shortage, however, around 20 years ago a new, hybridized method combining cells and
biomaterials was introduced as an alternative to whole-organ and tissue transplantation for diseased,
failing, or malfunctioning organs—regenerative medicine and tissue engineering. This handbook focuses
on all aspects of intelligent scaffolds, from basic science to industry to clinical applications. Its 10 parts,
illustrated throughout with excellent figures, cover stem cell engineering research, drug delivery
systems, nanomaterials and nanodevices, and novel and natural biomaterials. The book can be used
by advanced undergraduate- and graduate-level students of stem cell and tissue engineering and
researchers in macromolecular science, ceramics, metals for biomaterials, nanotechnology, chemistry,
biology, and medicine, especially those interested in tissue engineering, stem cell engineering, and
regenerative medicine.

Gilson Khang is a professor at the Department of PolymerNano Science and
Technology, Chonbuk National University (Korea) and a visiting professor at Tsinghua
University, Peking University, and Zhejiang University (China) and the Wake Forest
Institute of Regenerative Medicine (USA). Dr. Khang was elected as the founding Fellow
of Tissue Engineering and Regenerative Medicine (FTERM) in 2012. He is a member
of the Tissue Engineering and Regenerative Medicine International Society (TERMIS)
and a founding member of the TERMIS-AP chapter, of which he is also the continental
chair since 2015. He is also an executive board member of TERMIS Global and since 2016 the TERMIS
Global president-elect. From 2004 to 2009, Dr. Khang was editor-in-chief of Journal of Tissue Engineering
and Regenerative Medicine. He has also served as co-editor-in-chief of International Journal of Tissue
Regeneration, in addition to being on the editorial board of many reputed scientific journals. He has
co-authored/edited 10 books and published around 550 original research papers and 200 editorials,
reviews, and book chapters. His major scientific contribution has been to the analysis of natural/
synthetic hybrid scaffolds to reduce host inflammation reactions, as well as the commercialization of
tissue-engineered cartilage, bone, retinal pigment epithelium, and corneal endothelium.
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