Index

AA see acrylic acid luciferase gene 613
AAA see alginic acid amidated mitochondrial 538
acid mutagenic 539

2-aminoethyl-phosphonic
360

a-L-guluronic 317

acetic 397

acrylic 64, 275, 283

adipic 356

arginine-glycine-aspartic 62,
182,312

carbonic 486

cytidylic 142

D-3-hydroxybutyric 321

fumaric 273

mannuronic 317

polyglycolic 72,226,302, 321,
394, 441

polylactic 302, 321,410

starch-polylactic 394

acrylates 274,469

alkyl 268

commercial 469
ion-doped 469

multi-arm PEG 274
poloxamine-polylysine 188

acrylic acid (AA) 64, 74,152,153,

169, 199, 200, 215, 275,
283,353-355, 359

activity

antibacterial 292
anticoagulant 355
antimicrobial 85, 261
biological 14, 25,71, 182,
311,375,575
chemotactic 84, 89
endocytic 135
fibrinolytic 125,127
immunomodulatory 92

paracrine 90
proangiogenic 285,289
procoagulant 132
proteome 13
synthetic 362,551
toxicological 536
adhesion 4,21, 22,55, 61, 63,68,
122,155, 224, 265, 281,
361, 363,372,399
bovine articular chondrocytes
394
bovine chondrocyte 227
chitosan/polyester-based
scaffolds support 393
fibrillar 66
fibroblast 63,266
leukocyte 117
AF see annulus fibrosus
agents
anti-inflammatory 126,270
biological 146,491,521
decellularizing 198
hemostatic 311,312,314
immunosuppressive 144
molecular 150
pharmaceutical 556
signaling 65
therapeutic 82
alginic acid amidated (AAA) 349,
359
angiogenesis 90,91, 95-97,
149, 152-154, 168, 169,
176-180, 183, 199-201,
205-2009, 215, 216,
591-594, 597-599, 622,
623, 626-629, 636
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Index

animal models 242, 534, 539,
541, 542,551,552, 602,
605, 626
annulus fibrosus (AF) 407,408
antigen 115,126, 129,133, 134,
137,138,141-143, 607,
608,612
biomaterial-associated 140
carcinoembryonic 143
cell wall 612
endocytosed 136
foreign 135,136
tumor lysate 144
antigen presenting cells (APCs)
126,134, 135,137
APCs see antigen presenting cells
apoptosis 22, 60,117,185, 186,
229, 240, 596, 597
architecture 2,9, 21, 24, 39, 44,
224,232,248, 249, 383,
390, 392, 494, 495, 518,
524
cellular 491, 494, 505
elastin fiber 36
hierarchical 34, 405, 407
molecular 265, 268, 274, 287
molecular polymer 264
nuclear 27
organ 24
pore 224,236,237,425
porous 481
vascular tree 205
vessel 615
arteries 32,36,175,176, 196,
206, 224,226,575, 592,
593, 600, 620
artificial 513
bioprinted 513
femoral 181
hepatic 575
intracerebral 617
intracortical 619

atom transfer radical
polymerization (ATRP)
265,291

ATRP see atom transfer radical
polymerization

BA see blowing agents
BCP see biomimetic calcium
phosphate
bioactive glasses 404, 446, 448,
452-457,474, 476-480
bioactive molecules 241, 242,
259, 264, 268, 387, 388,
412,417,436
bioceramics 441, 442, 444,
474-479
biodegradable polymers 156, 228,
266,276, 293,296,322,
410, 425, 435, 463, 465,
473,475
bioluminescent imaging (BLI)
596,613, 614
biomaterial scaffolds 10, 11, 53,
178,179,181, 183, 185,
187,189,191, 193, 195,
197,199, 201, 556
biomimetic calcium phosphate
(BCP) 399,515
biomimetic scaffolds 12,57, 69,
223-225, 229,232,233,
235,237,238, 241, 244,
249,470,471
biocompatible 9
nanofibrous 226
tissue-engineered 9
biopolymers 231,322,373, 440,
467,631
artificial 156
biodegradable 441
molecular-modified 9
synthetic 443
bioprinting 203, 470, 492-495,
499,501, 503, 505, 507,
509,511, 513,515-518,
520, 522,525,526



inkjet 483,524
stem cell 520
bioreactors 196,197,518, 556,
561,562, 564, 565,567,
569,570,573,575,577,
580, 581, 583, 585, 587,
595
blood vessel 570
cyclic stretch 577
fiber membrane 578
organ bath 574
rotating 2,399
rotating shaft 563
stirred-tank 561
blends 225,313,393, 394, 465,
493
BLI see bioluminescent imaging
blood 101, 103-106, 109, 111,
117,122,146, 147,162,
164,170,174, 207, 212,
571,574,575
circulating 571
flowing 117,157,573
oxygen-deficient 593
oxygen-rich 593
blood clot 33,95
blood coagulation 25,124,131,
147
blood flow 7,32,36,175
hemodynamic 11
pulsatile 570
blood vessels 26, 32, 87, 89, 91,
149, 154, 155, 174-178,
182,185-189, 192, 194,
570,571,611, 613
bovine 469
cerebral 36
human 513
macro-sized 612
tissue-engineered 4
blowing agents (BA) 392-394
BM see bone marrow
BMD see bone mineral density
BMPs see bone morphogenetic
proteins

Index

body 81,90, 95,127,130, 134,

137,233,239, 456, 457,
536, 543, 593, 598, 638,
639

adult 81

cell 134

embryoid 508

foreign 10

host 180,517

human 4,6,174, 263, 268,
308,309, 321, 436, 536,
622,638

bonds 63,307, 342,394, 447,

449, 451
adhesive 63
amide 182,276, 284, 359,
360
chemical 339
covalent 30, 338,379
disulfide 136,379
disulphide 33
double 282
intramolecular 379

bone 31,37,38,95-97,102,103,

106,107, 234, 304, 305,
307,381, 382, 410,
436-440, 545-547,
550-552,578-581, 632,
633

autologous 437

condylar 279

demineralized 96

freeze-dried 372

hip 5

host 279, 281

lamellar 97

osteoarthritic 530, 550

osteoporotic 550,552,554

bone cells 37, 265, 582
bone defects 69, 78, 242, 273,

314,370,437

critical size 517

induced 371

skull 239
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bone density 370,371

bone fillers 306, 314, 329, 456,
640

bone formation 90, 96, 239, 269,
279, 281, 284, 456, 476,
517,579

ectopic 96, 98, 269
woven 97

bone implants 545-547

bone marrow (BM) 81, 82, 88, 89,
91, 92,94, 95,101, 104,
105,108,109, 193, 539,
584

bone matrix 95, 96

bone mineral density (BMD) 371

bone morphogenetic proteins
(BMPs) 25, 38,96, 242,
269

bone regeneration 214, 220, 237,
269, 280, 281, 286, 289,
431,440,457,473,474,
525,552, 555,561

bone repair 95,98, 211, 381, 420,
473,474,477

bone tissue 37, 38,251-253, 292,
330, 331, 334, 335, 383,
385, 419-421, 428-430,
432,472,474-476, 481,
558,559, 625

cancer 23,47,48,137,168,171,
178, 206, 208, 524, 591,
593,599, 622,623,626,
628, 629
fibrosarcoma 610
human ovarian 509
capillaries 91, 149, 175, 198, 203,
467,506,511, 592,593,
606,617
blood-perfused 601
bulbar conjunctiva 608
continuous fenestrated 176
discontinuous 176
endothelialized 198

fluorescent 608
microvascular 592
non-fenestrated 176
carbohydrate recognition domains
(CRDs) 128
cardiac tissue 188, 196, 200, 211,
214,216,232, 233,292,
293, 505,506,523, 526,
555-557,567,569, 586,
587
engineered 567,568, 586
infarcted 270
cardiomyocytes 188,198, 232,
255,326, 505,506
cell-derived 153,292,586
rat 235,568
cartilage 31, 32, 38, 39, 95,97,
279, 281,304-307, 315,
316, 382, 384, 395, 397,
399,408, 561
elastic 226
engineered 561,563,583
hyaline 26,31, 38
hypertrophic 97
knee 638
tissue-engineered 279, 294,
297,554, 583, 589
cartilage tissue 273,314, 317,
325,327,330,332,333,
406,419-421, 424,432,
473,583
CCD see cooled coupled device
cell adhesion 3,6,10,11, 18, 24,
33,34, 60, 63, 64,70,73,
238,248, 252,293, 298
cell attachment 63, 72,73, 186,
190, 226, 234, 237, 245,
264,410,420,597
bacterial 310
light stimulation 241
mammalian 287
neuronal 287
cell behavior 9, 182,224,227,
231, 236, 238, 239, 244,
251,454,473



cell cultures 18,57, 60, 70, 255,
328,334, 363, 385, 420,
507,518,519, 614

cell density 495, 509, 558, 559,
563

cell growth 11, 67,223,232,237,
365,599

integrin-mediated 383

cell migration 4,22, 78,89, 95,
147,155, 237, 291, 391,
438,530

osteoprogenitor 96

cell morphology 231, 234, 235,
537,538,597

cell proliferation 9, 21, 47, 85-87,
234,238, 240, 256, 264,
277,294,420, 421, 538,
578, 585

cells

apoptotic 128,141

bioprinted 516

bladder 4

bone marrow-derived 178

bone-resorbing 548

bovine 415

circulating 93, 94

co-cultured 186,195, 548

connective tissue 380

continuous 437

eukaryotic 64, 128

fibroblasts 279, 281

fluorescent 610

foreign 128,130, 134, 135

foreign body giant 116

hemopoietic 38

immune 42,43,82,84,90,
142

implantable 276

insulin-producing 195

interstitial

luciferase transgenic 596

mesenchymal precursor 186

mesodermal precursor 175

mononuclear 193,314

Index

multinucleated 38
mural 175,177,186
muscle myoblast 155
myogenic 93,234
neonatal rat heart 233
neutrophil 87
pancreatic 363
parenchymal 147
phagocytic 128, 545
seeded 240, 264,493
stalk 177
stellate 576
tip 177
tissue-derived 530, 550
transplanted 179, 189, 202
urothelial 1,8
white blood 43
chamber 194, 196,197, 214, 486,
579,587, 605
field stimulation 569
polycarbonate 194
prevascularized 196,197
transparent 605
vacuum 397
channels 6,202, 204, 466,578
microfluidic 497
open-pool fluidic 499
stretch-activated 560
transmembrane 131
chitosan 140, 235, 251, 315, 316,
319,323,331, 334,352,
404,419, 422,427
chondrocyte apoptosis 97, 217,
254,259, 261
chondrocytes 38-40,92,97, 112,
239,279, 281, 283, 284,
318, 363,376,548, 554,
580, 589
bovine 287
bovine articular 393, 394,
399, 420,424,565
calcified hypertrophic 97
chicken 99
encapsulated 287
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murine 99
chondroitin sulfate (CS) 25, 26,
306,314,315
CLSM see confocal laser scanning
microscopy
computational topographic design
(CTD) 438,439
confocal laser scanning microscopy
(CLSM) 595, 602,
607-610
conformation 51, 64, 288, 344,
354
bicontinuous 278
helical 29
triple-helices 379
connective tissues 25, 28, 29, 31,
32,35-37,40,82,92,147,
238,420,436,456
constructs 2, 58,59, 153, 185,
188, 203, 226, 236, 237,
250, 556,558,562, 563,
566, 569,570,579
cell-seeded 599
conditioned 572
disc-shaped 563
elastin 313
endothelialized 184
engineered 79, 80,203, 406,
511, 589, 594
engineered vascular 11
engineering 174,224
fabricated 518
gelled 193
hybrid 513
ligament 567
modular 188
modular cardiac 188
nonstimulated 569
textile 410
thick cell 187
vascularized 11
contractions 2,3, 40, 68,116, 236
rhythmic 569
spontaneous 235,255

synchronous 556,568
contrast agents 576,579, 598,
600, 601, 615,617-619,
630, 633, 634
diffusible 619
iodine-based 615
iron oxide 619,620
radio-opaque 615
second-generation 615
vessel 615
cooled coupled device (CCD) 602
CRDs see carbohydrate recognition
domains
crosslinking 30, 32, 44, 274, 286,
310,311,317, 413
alkylation 414
chemical 227,231,234,312,
339
covalent 30,311
enzyme-mediated 279
peroxidase-mediated 414
stoichiometric 339
crosslinking degree 363, 368,
370,413
crosslinking reaction 273,348,
353,363
cross-presentation 136, 142, 164,
166, 167
CS see chondroitin sulfate
CTD see computational
topographic design
culture 60, 74, 86,101, 144, 192,
196, 227, 229, 235, 236,
506,509,510, 513, 638,
642
chondrocyte 359
human fibroblast 310
microcarrier 61
organotypic explant 61
pellet 564
primary 537
static 559, 562, 564
tissue 549



cyclic compression 561, 563, 564,

567,584

cytokines 43,87, 88, 95,98,102,
117,118,120, 128, 139,
147,148, 150, 156, 168,
200, 243

immunosuppressive 119, 144

inductive 87
cytotoxicity 282,334, 420, 425,
536,538,552

damage associated molecular
patterns (DAMPs) 89,
109,129, 139, 140, 166
damaged tissues 13, 83,93, 264,
437,438
DAMPs see damage associated
molecular patterns
DCs see dendritic cells
DCs
acid-treated 140
agarose-treated 139
alginate-treated 140
host 144
immature 134
stimulated 144
tissue-associated 135
tolerogenic 129
decellularization 180, 485, 487,
517,575
human cadaver tissue 304
incomplete 485
decellularized heart valves 573,
588
decellularized scaffolds 173, 180,
184, 197, 205, 490
decellularized tissues 485-487
defect 310,371,381, 383,391,
456,457,465
congenital 23
critical size 41,98, 381
critical size calvaria 517
irregular 456
noncritical size 456

Index

open calvaria 517
osteochondral 513
skeletal 437
deformation 3,30, 502
gross 502
irreversible 567
long-range 32
plastic 564
degradation 38, 42, 246, 248, 266,
310,311,319, 334, 336,
411, 441-443, 450, 457,
475,478
endosomal 143
enzymatic 321, 334,363,427,
564
fast 359, 457
gradual 182
plasmin sensitive 248
rapid 309, 457
scaffold 598
thermal 267,390
unregulated 143
degradation process 248,316,
442,452,457
degradation rate 90, 252, 268,
312,314,319,413,442,
444,457
DEI see diffraction-enhanced
imaging
delivery 59,69, 124, 138, 140,
143, 145, 151, 152, 180,
182, 242, 259, 261, 269,
367
controlled 156, 245, 265, 432
nutrient 237,569
dendritic cells (DCs) 10, 115,117,
128,129, 134-145, 157,
161, 164-167
density 142,152,183, 288, 348,
445,501, 559, 620
bone volume 579
cell 495,564
chondrocyte 564
crosslink 347
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high-crosslinked 344
ligand 142
microvessel 182,199
mineral 579

optical 538

proton 449, 600
tissue 204

dental pulp stem cells (DPSCs)

104, 286

deposition 22,225,241, 398, 425,

444,501,512,522,561
basement membrane 288
chemical vapor 451
flame-spray 447
fused 461
mineral 579
polymer melt 428

development

adult healing 44
biological 576
cardiomyocyte 568
chondrogenic 564
enzymes-associated collagen
matrix 454
fetus 44
neo-tissue 580
neural 64,73
osteoarthritis 38
parthenogenetic 509
physiological 591, 622
skeletal muscle 41, 54
tissue-engineered 155
tissue-organ 27
tissues 25
tumor 540

devices 59,122,147,267, 268,

389,418, 467,497-499,
534,536, 539, 543-545,
561,562, 640
adhesion prevention 640
biomedical 271, 405, 447,
535
bone expansion 640
cardiac support 409

cell-free 59
clinical ultrasound 621
cooled coupled 602
gynecologic 544
hip 59
implantable 60,390
microfluidic 236
motorized printing 467
orthotic 5
prosthetic 533
therapeutic 156
differentiation
arterial-venous 175
chondrocyte 99
chondrogenic 96, 262, 393,
399, 415
myoblast 100, 107
myogenic 234
osteoblastic 561, 582
osteoclast 99,112
terminal 96
diffraction-enhanced imaging
(DET) 7
diffusion 266, 344, 389,451, 548
inward 559
metabolites 25
synovial fluid 39
dip-pen nanolithography (DPN)
224,230,231, 254
diseases 27-29, 46, 80, 81, 104,
145, 164, 206, 509, 518,
524,530, 534, 542, 550,
558
angiogenetic 600
bladder 2
cancerous 622
cardiovascular 32,168, 409,
505
fibrotic 155,171
heart valve 572
joint 369
kidney 615
neurogenic bladder 8
valvular 573



distribution 27,31, 39, 52,134,
241, 265, 458, 543, 545,
596
binomial 499
cellular 575,578, 580
DPN see dip-pen nanolithography
DPSCs see dental pulp stem cells
drugs 49,71, 105,208, 251, 259,
289, 296, 338, 367, 369,
396,413, 414,474
anti-angiogenetic 623
anti-inflammatory 367
pharmacological 388
positively charged 369
therapeutic 493, 497

EB see embryoid body
EBL see electron beam lithography
EBP see elastin-binding protein
ECM see extracellular matrix
ECM
acellular 486
anisotropic 3
artificial 244, 548
cell-generated 190
chondrogenic 516
collagen-rich 565
host 9
mature 556
mineralized 561
natural 10, 189, 223, 233,
249, 405
nature-created 9
synthetic 68
temporary 42
ECM proteins 26, 65, 185, 186,
188, 225, 275
artificial 14
mammalian 313
native 226
synthetic 67
ECM structure 26,224, 239, 405,
565,573

Index

ECs see endothelial cells
ejectors 494, 496,497,499, 510
elasticity 27,32,37, 61, 226,
232-236, 255,313,328,
352
elastin 22, 25, 26, 31-33, 35, 36,
39,51,52, 61,225, 226,
232,245,304, 308, 309,
313,327,328,571,572
elastin-binding protein (EBP) 33
electron beam lithography (EBL)
66,265
electrospinning 6, 67,77,
224-227,246, 249, 251,
398,413,414, 418, 423,
424,428
embryoid body (EB) 507,508,
520
embryonic stem cells (ESCs) 75,
76,243,507
encapsulation 183,210, 248, 290,
415,417,499, 506
chondrocyte 284,296
nanoliter droplet 509,511
endoplasmic reticulum (ER) 135,
136
endothelial cells
bovine aortic 280, 281
human microvascular 219
human umbilical vein 154
macrovascular 420
mouse 611
murine 220
tumor 621
endothelial cells (ECs) 149,
174-177,179, 180,
184-189, 191-193, 196,
198, 199, 202, 204, 205,
383,551
endothelial progenitor cells (EPCs)
89, 94,98,170, 178,
192-194, 207, 208, 212,
515,526
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endothelium 11, 43,55,117, 148,
176,206,207, 621
luminal 621
quiescent 592
retinal 612
environment
acidic 143,379
biochemical 69
cellular 243,244
destructive 120
electrical 95
hemodynamic 573
hostile 342
hydrated 275
hypoxic 80
immunosuppressive 119
intracellular 62
intrauterine 44
physicochemical 59
post-natal 100
systemic 81
enzymes 2,10, 45,182,247, 248,
264,311, 318, 359, 380,
436,470,537,550,577
activated 147
cytoplasmic 538
fibrinolytic 126
prolyl-hydroxylase 90
EO see ethylene oxide
EPCs see endothelial progenitor
cells
ER see endoplasmic reticulum
ESCs see embryonic stem cells
ethylene oxide (EO) 132,163,
164, 274, 294, 297, 298,
332,370
evaluation 17,186,197, 261, 294,
324,329, 332,335,532,
534, 539, 543-545, 550,
552,553
biological 68,421,551
chemical 64, 549
histological 546

extracellular matrix (ECM) 4,
8-10, 21-32, 34-40,
42-46, 48,50, 54-58,
60-62, 68-70, 219,
242-244, 264, 485, 486,
493

factors 11,58, 84-86, 88,91, 131,
177,178,182, 185,193,
219,320, 322,451, 454

anti-angiogenic 149
antithrombotic 184
bioactive 241
biological 13

cell homing 93
de-swelling 346
exogenous 153
growth inhibitory 92
hypoxia-inducible 90
macrophage-derived 88
morphogenetic 150
osteogenic 90
platelet-growth 85
platelet-released 84
pro-angiogenic 90, 183
secretable 90

stem cell 91

swelling rate 346
systemic 532-534
transcription 90, 454
tumor necrosis 87

FAK see focal adhesion kinase

FBGCs see foreign body giant cells

FBR see foreign body reaction

FDM see fused deposition
modeling

FEA see finite element analysis

FGFs see fibroblast growth factors

fibers 5,31, 36,40,44,77,220,
226-228, 241, 246, 247,
286,380,394, 410, 411,
417

bicomponent 411
macroscale 405



motor 285
multicomponent 410
multi-hollow 411
nanosized 225
protein 312
radial 39
reticular 31
sensory 285
spinning 7
textile 409
fibrin 33,42, 68,147,148, 182,
305,311, 312, 325, 379,
381, 382, 385
fibrin clots 42,117,149, 311
fibrin gels 182,191, 242, 382,
384,568
fibrinogen 117,129,132,162,
182, 235, 236, 305, 310,
311, 325, 381, 469
fibroblast growth factors (FGFs)
14, 20, 25, 38, 96,97, 150,
152,219
fibroblasts 29, 32, 33, 44, 65, 68,
99,102,116, 128,129,
149-151,174, 175, 238,
239,379, 380,571,572,
584, 585
adult 44
cardiac 506
embryonic 186
human artery-derived 192
human periodontal ligament
454
mouse lung 415
fibroin gels 380, 381
fibronectin 22, 25, 26, 33, 36, 42,
45,52,62,71,150, 185,
188,193, 323,565
fibrosis 23, 34, 43,120, 147,168,
545
nephrogenic systemic 619
fibrous scaffolds 228, 308, 318,
578
finite element analysis (FEA) 6

Index

fluids 6, 11, 338, 348-350,
426-428,496-499, 501,
504, 523, 560,570, 574,
638, 648
biological 363,409
bodily 10
cell suspension 498
interstitial 117
physiological 267, 269, 288
stationary 563
viscous 501
fluorochromes 547, 603, 607
antibody-coupled 612
organic 608,612
focal adhesion kinase (FAK) 28
foreign body giant cells (FBGCs)
116,119,120
foreign body reaction (FBR) 115,
116,119,121,122,132,
157-159, 313, 318, 511,
550
foreign body response 119,121,
122,158,159,170
fracture 94, 95,97-99, 105
functions 30, 31, 41, 42, 46,47,
54,86,87,120,176,177,
195, 196, 236, 237, 323,
324,436,437,531,532,
580, 581, 634, 635, 638,
639
anti-proliferative 118
biological 58, 60,277,530
cell-biomaterial 231
cellular 59, 61, 233
fibroblast 150
islet 188,214
lymphocyte 134
mechanical 379
metabolic 38
physiological 57,58,556
reproductive 544
fused deposition modeling (FDM)
250, 395, 436, 458, 459,
464,465,482
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GAGs see glycosaminoglycans
GAGs
non-sulfonated 45
uncrosslinked 316
gelatin 268, 305,308, 311, 321,
325,379, 457,469
nanofibrous 228
photosensitive 482
gelatin scaffolds 181, 229, 482
gelation 278, 284, 285, 288, 297,
379,381, 384,413
enzymatic 414
kappa-carrageenan 413
gellan gum 414,432
gels 11,234, 236,278, 280, 287,
317,319, 340, 342, 348,
349,351, 352, 363-365,
381,383
adipose-mimetic ECM 471
dense 446
dried 344
fibronectin-collagen 185
flowable 381
gelatin-based hemostatic 311
hydrated 287, 290
methacrylated hyaluronic acid
236
nanofiber 201, 286
polyacrylamide 347
protein-derived 383
proteins network 379
soybean 383
viscoelastic 279
wet 446
gene delivery 179, 242, 289, 296
gene expression 13,22, 27, 34, 44,
146, 200, 376, 435, 479,
560, 568,576, 597
gene regulatory proteins (GRPs)
455
genes 15,86, 229, 242,253, 258,
327,359, 455,476,492,
569,576, 626
adipogenic 566

collagen 454
noncollagenous 455
reporter 577
genotoxicity 539,552
GFs see growth factors
GG see guar gum
glycosaminoglycans (GAGs) 25,
26,35, 39,45, 84, 243, 285,
286, 289,302, 314-316,
561-564
growth factors (GFs) 22, 24, 25,
35, 54-56, 84, 86, 87, 95,
97,98, 107,108, 148,
179-183,194, 195, 197,
240, 241, 258, 259
GRPs see gene regulatory proteins
guar gum (GG) 350, 352-354,
356,375

HBPA see heparin-binding PA
heart 2,7,9,101, 174,178, 198,
208, 233,493,524,572
adult 198
donor 2
infarcted rat 197, 586
heart tissue 65, 198, 232
heart valves 2, 4, 245,307, 321,
487,555, 558,570-573
porcine 487
prosthetic 409
helix 36,288
fibrous 36
right-handed triple 308
triple-stranded 29
heparin-binding PA (HBPA) 201,
285, 286, 289
hepatocyte growth factor (HGF)
93,106
hepatocytes 33,122,187, 198,
575,576
HGF see hepatocyte growth factor
HIFs see hypoxia-inducible factors
host response 10, 42,59, 69, 115,
116,118,121, 147,151,
155, 156, 205, 489, 545



host tissue 9

host vasculature 174, 178-180,
184, 186, 188, 192, 195,
196, 200, 204, 205, 219,
221,326

Hyal see hyaluronane

Hyal hydrogel 363,370-372

hyaluronane (Hyal) 349, 352-354,

356-359, 361, 365, 371

hyaluronic acid 10, 25, 150, 227,

243,306, 353, 375,377
hydrogels 182, 183, 234-236,
280-283, 286-289,
293-297,312-315, 317,
318, 337-356, 358-360,
362-374,376,377,413,
415,417,517-520
amidated 359
bioactive 287
bioadhesive 414
biocompatible 493
bioprinted 492,513,517
chemical 338,339
collagen-chitosan 415
collagen-coated 234
crosslinked 338-340, 343,
344
decellularized 517
dry 343,346,367
erodible 279, 281
fibrin 312,326
gelatin porous 397
gum-based 417,431,432
inert 514
ionic-crosslinked 415
macroscopic 287
oxyethylene-based 274
photo-crosslinked 415
photosensitive 470
physical 282
polymethacrylate 275
silk-fibroin 414
soft 276

Index

starch-chitosan 414,431
sulfated 358, 375
thermally reversible 311
thermoset 338

hydrogel scaffolds 68
hypoxia 84, 89,90, 102, 104, 106,

108,109, 146, 149,173,
187, 432,596, 632

hypoxia-inducible factors (HIFs)

90

IBMIR see instant blood-mediated

inflammatory reaction

ICs 573
images 5, 7,220, 338, 368, 469,

503, 515, 547, 578, 596,
597,601, 602, 604, 610,
619

crude 614

false-color 579

scanning electron microscopy
403

imaging 592, 594-596, 598,

600-602, 605,607, 609,
611,613,614, 616, 620,
622,623,625, 629, 631,
632

biological 612, 626,631

bioluminescent 578, 596,
613,625

clinical 618

confocal 576,577,629

diffraction-enhanced 7

fluorescent 607

laser doppler perfusion 181

light reflectance 614

luciferase-based 614

microvascular 591, 594, 605,
610,617,622

molecular 600, 601, 603, 626,
630, 635

optical light microscopy 602,
607
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immune response 43,115,116,
118,122,127-131, 133,
135,137,139-141, 143,
145,161, 165, 308

immune system 128,137,141,
160, 161, 166

implantation 151, 152,192,195,
204, 205, 238, 239, 380,
383,387, 389,413,417,
541, 544, 545, 549, 553

intramuscular 96
intra-peritoneal 119
surgical 594

implanted biomaterials 115-117,
119,120, 133,158, 159,
193,531, 534, 605

implants 57,59,116,118, 119,
121, 146,147,149, 151,
153,190, 196, 197, 238,
268, 444,543-547

artificial biomaterial 148
biomedical 116,156
ceramic 546
computer-designed cranial 5
corneal 4

ectopic 88

glass 456

human 156

hybrid 387

injectable 279,281
long-term 545

ocular 268

orthopedic 59
prosthetic 59

skeletal 545

surgical 409

textile 410
tissue-engineered liver 4

inflammation 42-44, 82-84, 86,
87,95,99,112-114, 117,
118,147, 148,153,154,
157,162, 168, 544, 545,
571,572,596, 597

acute 116-118

chronic 116,118,120, 168
concomitant 90
local 154,156
inflammatory cells 42, 87, 88, 95,
96,120,130, 148, 149,
151-153, 155
inflammatory response 45,55,
88,89,112,115-117,119,
129,148, 157,161, 437,
531, 546, 549
acute 417
biomaterial-induced 115
chronic 119
physiological 86
injection 119, 138, 141, 142, 183,
359,370,371, 383,611,
617
cell 194
intra-articular 359
intracardial 617
intradermal 543
intramural 198
intraportal vein 122
intravenous 611
intravital QDot 612
lectin 186
mural tail vein 613
subcutaneous 280
injury 55,81, 84, 88,94-97, 109,
112,147,148, 193, 285,
474
acute 87
cardiac 505
ischemic 193
orthopedic 310
skeletal 98
spinal cord 395
traumatic 85,151
vessel 84
inkjet printing 240, 436, 461, 470,
482,521
instant blood-mediated
inflammatory reaction
(IBMIR) 122-126, 159,
160
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259, 293, 297, 344, 374,
384,477,502,531

air-encapsulating fluid 502

cell-material surface 59

cell-matrix 63,67

chemical 69

hydration layer 447

integrin-RGD 63

liquid-vapor 403

inter-penetrating hydrogels (IPHs)

18, 364, 365, 374, 375

IPHs see inter-penetrating
hydrogels

islets 122,124,126,127,188,
195, 196, 204, 214

donor 126

human 124

pig 124

transplanted 160, 195-197

KC see keratinocyte
chemoattractant
keratinocyte chemoattractant (KC)
89
kinases 28,561
cell protein 91
focal adhesion 28
mitogen-activated protein
100,108

layers 36,38,174,191, 203,
225,397,399, 458, 460,
462-464, 466-468, 520,
570,572

adventitial 571,572
cross-sectional 460

dense cell 237
fiber-reinforced medial 36
free water 343

hydrous 449
hydroxyapatite 452

liquid 580

pinhole-free 64
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polymerized 463
protein 64,117,122
silica-gel 447
leukocytes 43,55, 84, 87,90, 128,
162,163,184, 194
polymorphonucleate 44
ligaments 26, 174, 305, 313, 382,
409, 410, 485, 557, 565,
585
ligands 22, 25, 33,47,99,203
adhesive 68,203
carbohydrate 129
cell-adhesive 58, 69
cell recognition 282
integrin-binding 69
small-molecule 612
linear viscoelastic region (LVR)
351,352
liver 31,101,122, 123,126,176,
178,198, 382, 487,492,
526, 555,574-576
decellularized 487
lungs 2,3,31,32,52,81,199, 226,
313,555,574, 575, 588,
621, 629
diseased 574
engineered 574
reseeded 575
LVR see linear viscoelastic region

MAC see membrane attack complex

macrophages 10, 33, 39, 44, 84,
87-89,95,97,103, 113,
116,188,194, 219, 319,
320

magnetic resonance imaging 7,
391, 395, 460, 517, 576,
579, 580, 592, 595, 597,
600, 604, 617-622, 627,
633, 634

major histocompatibility complex
(MHC) 134,135,143

manufacturing

additive tissue 471
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computer-aided 595
hybrid graft 513
module 188
MAPK see mitogen-activated
protein kinases
MAPLE see matrix-assisted pulsed-
laser evaporation
markers 135,164, 183, 186, 192,
454, 455,534,572
alveolar phenotypic 574
bone phenotypic 560
cardiac 188
cell surface 134
fluorescent 577,610
hepatocyte 576
phenotypical 575
materials 7-9,12-14,57-61, 63,
64, 66-70, 156,157,
290-293, 301, 302,
350-352, 440, 441, 451,
452,456-463,466-469,
531-534, 542-547
anti-inflammatory 65
base 447
biocompatible 372, 468
biodegradable gelatin 469
bio-functionalized 173,180,
192
bio-inspired multifunctional
245
biologically active 561
biomedical 276
biomimetic electrospun 226
cell-free 59
ceramic 59,257,440
contractile 40
dental 456
dynamic 287
foreign 147
gel 319
glass 457
gradient 239
high-modulus bone 61
host 9

hybrid 246

implantable 69

inert 65

leachable 536

microporous 121

natural 6, 60

powder 463

pseudo-plastic 348

rapid gelling 287

raw 322,391, 454, 460, 493

scaffold-type 460

silica-based 449

smart 12

stiff 267

structural 8,18

synthetic 60, 67, 248, 301,
440

synthetic hydrophilic 275

tertraglyme-coated 132

textured 409

thixotropic 349

tissue-engineered heart valve
573

toxic 463,533

xenogeneic graft 155

xenogenic 245

matrices 47,77,251,268-270,

277,280, 281, 401, 415,
535, 638, 648
activated 242
artificial 284
cells 638
controlled degradable 263
decellularized tissue 316
electrospun nanofiber 406
fiber 408
hydrophilic 277
intrinsic 638
microporous 6,367
semi-synthetic 280
stiff 234

matrix-assisted pulsed-laser

evaporation (MAPLE) 522



matrix metalloproteinases (MMPs)
42,43, 45, 68, 69,107,118,
149,150, 158,177,182,
186, 248,309
matrix remodeling 119, 152
mechanical properties 30, 232,
233,235, 236,252, 253,
281,282,320, 321, 323,
324,354, 365,373-375,
388, 389, 395-398,
418-420, 443, 444, 572,
573
mechanical requirements 35,
37-40
mechanical stimulation 192, 564,
566,567,569,577,587
mechanisms 55, 61, 69, 73, 76,
80, 84, 85,111, 163, 164,
176,178,199, 200, 206,
208,560
biochemical 43
bioelimination 274
biological 200
cell patterning 177
cellular 91,101, 168
droplet generation 497
homoeostatic 146
host defense 372
molecular 95, 100, 207
molecular cell 81
reconstructive 12
regenerative 82,111
sol-gel transition 413
mediators 96,108,377
cell-released 83
chemotactic 128
molecular 117,147
pro-angiogenic 154
medical devices 59, 145, 290, 388,
535,536,539, 540, 552,
553, 637, 642, 645
membrane 28, 68,151, 169, 538,
589, 632
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basement 26, 41,43, 63,174,
175,177, 246,314
chick chorioallantoic 612,
632
deflectable 573
endosomal 143
interposed 548
membrane attack complex (MAC)
128,131
mesenchymal stem cells (MSCs)
88,90, 92-94, 97,
101-106,109, 111, 112,
151, 154, 233, 234, 265,
513,515,558, 561
metabolism 37, 38,301, 303,543
aerobic 89
cellular 14, 20
microorganism 302
methacrylicacid 152,153,199,
215
methods
bioluminescent 622
biomimicry 243
biosynthetic 126
cell sheet stacking 191
chemical manipulation 301
enzymatic 414
freeze-drying 313
hierarchical imaging 617
high-throughput 67
melt-derived 446
microfabrication 179,202
microfluidics 240
micromachining 202
nanotechnology-based 451
photolithography-based 224
porogen-based 390
radiation-based 614, 617,
622
solvent-based 390
solvent-based fabrication 400
valve-based 494
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MHC see major histocompatibility
complex
mice 94, 96,104, 105,110,112,
119,121,122,126,127,
140, 152, 154, 155, 158,
197,199, 630, 631
adult 545
diabetic 125,153,169, 200,
214,215
fibronectin knockout 120
nude 190,219, 431, 632
transgenic 608
microbubbles 592,621, 622,635
protein-encapsulated 621
microenvironment 11, 58, 65, 80,
84-88, 103, 120, 139, 224,
483,491, 493, 524, 530,
548, 549
cellular 22,239, 243, 259
extracellular 14
microfabrication techniques 173,
202, 205,418
microstructures 7,236, 265,270,
419, 435, 453, 481, 575
cellular 575
complex 574
dense 442
microtissues 192
migration 21,22, 24,26, 33, 34,
58, 60, 61, 63, 68,69, 71,
72,81,82,89,91,92,177,
178, 236,450-452
leukocyte 148
mitogen-activated protein kinases
(MAPK) 100,107
mixed lymphocyte reaction (MLR)
139
MLR see mixed lymphocyte
reaction
MMPs see matrix
metalloproteinases
modeling
analytical 3

computer-aided anatomical
595

fused deposition 395, 436,
458, 464

stochastic 6,523

stochastic network 6

models 32,48,51,53,56,162,

163,168,171, 438, 439,
466,518,519, 523, 548,
552-554, 556

bovine 415

cancer tissue 493

cranial tumor window 605

disturbed blood flow catheter
132

dorsal skinfold chamber 201,
286

dorsal skinfold window 619

ectopic bone formation murine
88

functional tissue 493

mathematical 492,560

microstructured 504

mouse hind limb ischemia
183

mouse skin wound 151

myocardial infarct 183

osteogenic hierarchical 96

ovarian cancer 493

pathological 550

rat 75,612

rodent 619

statistical 499

xenogeneic 125

xenograft 160

modification 10, 22, 63, 64, 121,

164, 224, 269,274,383
molecular 10
physical-chemical 24
post-translational 245
structural 279

molecules 13,19, 24, 31, 34, 38,

62,67,71,87,89,134-137,
142, 143,375,379



adhesive asymmetric 64
amphiphilic 277
anti-angiogenetic 591
anti-inflammatory 120
anti-thrombotic 126
biological 485
biorecognition 612
bound fibronectin 34
chiral 65
collagen protein 438
costimulatory 135,137,139
costimulatory B7 137
dextran 342
photosensitive 358
trimeric 31
monomers 32,182,278, 288, 305,
307,320,347, 353,374,
441,463,468
morphogenesis 12,15, 46, 70,
150, 240, 261
abnormal 92
cellular 279, 281, 297
morphology 226, 228, 263, 266,
278,280, 282, 283, 401,
404, 405, 407, 410,
418-420, 482,506,507,
509
fibrous 2,5,408
microporous 318
microvessel 606
MRI see magnetic resonance
imaging
MSCs see mesenchymal stem cells
MSCs
bone marrow 82
bovine 407
human 86,190
human bone marrow 407
marrow-derived 91, 188
non-pericyte-derived 94
muscle 27,40, 41, 105,176, 234,
436,483,493, 524
anchor 565
hind limb 190
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implanted 186
ischemic 183,201, 202
panniculus carnosus 153
thigh 181

nanofibers 77,200, 202, 226-228,
247,284, 285, 289, 405,
429
electrospun chitosan 407
intrafibrillar collagen 457
supramolecular 286
nanoparticles 13,166, 241, 267,
268,292,411, 579, 580,
630
bismuth sulfide 615
paramagnetic 580
neo-tissues 8,471,555-557,561,
563,565, 567-569, 572,
580
alginate-based 564
contractile 568
engineered 573
neovascularization 100, 115, 154,
169, 184, 194, 208, 237,
371,598, 625
NMR see nuclear magnetic
resonance
nuclear magnetic resonance
(NMR) 375,450

OCE see optical coherence
elastography

OCT see optical coherence
tomography

OD see optical density

OLM see optical light microscopic

optical coherence elastography
(OCE) 596,625

optical coherence tomography
(OCT) 7,475,576,577,
589, 596, 624, 625

optical density (OD) 538

optical light microscopic (OLM)
602
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organism 8, 58, 66, 240,379, 470,
530, 543, 544, 548
marine 379
multicellular 58
organs 4,5,7,10,12,13,92,93,
176,197,198, 471,472,
487,489, 491-494, 552,
574,575, 587, 588, 594
artificial 225,552
decellularized 198, 555
donor 9
living human 493
nonimmunogenic 389
tissue-engineered 2
urinary 4
vasculature-stained rodent
615
osteoarthritis 28, 54, 359, 369,
370,377
osteoblasts 37,88,92,93,96,97,
100, 196, 219-221, 234,
238, 239, 241, 280, 319,
454, 455,548,550
osteoclasts 37, 38, 88,97,99,103
osteocytes 37,438, 582,583
osteogenesis 53, 66,100, 238,
244, 256,257,432, 454,
455,519, 581
osteogenic differentiation 234,
238, 257, 286, 362, 393,
398,419,427
osteogenic markers 196, 455
OVA see ovalbumin
ovalbumin (OVA) 140-142

PAMPs see pathogen-associated
molecular patterns
parameters 60, 157, 346,397,
400, 413, 448, 492, 499,
504,511, 606
clinical 543
hematologic 544
microscopic 545
non-dimensional 503

operating 404
pathogen-associated molecular
patterns (PAMPs) 129,
166
pathogens 117,118, 128-130,
135,136, 147,486
pathways 86, 95,118,130, 136,
463
biochemical 27,156
canonical 99
intracellular 33, 88
metabolic 14
multistep 29
non-canonical 99
phosphorelay 28
proteolytic 68
sodium migration 479
synthetic 264
thermal 13
ubiquitin-proteasome 135
pattern recognition receptors
(PRRs) 89,117,129,135
PDGF see platelet-derived growth
factor
PEO see polyethylene oxide
peptides 14, 72,135,136, 143,
160, 287-289, 330, 415,
611,612,631, 635
cell adhesion 194
elastin-derived 33
integrin-binding 182
resorcinarene 65
perfusion 179, 183, 186, 187, 195,
198, 210, 220, 555, 557,
560,561, 563,567, 569,
580, 581, 584
homogenous 569
physiological 198,575
pulsatile 569,572,586
perfusion bioreactors 560, 569,
572,579, 587,589
perfusion culture 108,572, 576,
581, 582



pericytes 91-94, 104, 105, 108,
175,183,592, 628
perimysium 40, 41
periosteum 37,95, 96
permeability 6,163, 269, 413,
417,438
capillary 174
microvascular 148
PET see positron emission
tomography
PGs see proteoglycans
PGs
heparin sulfate 41
small leucine-rich 40
phagocytosis 118,119, 129, 130,
161,323
PHAs see polyhydroxyalkanoates
phases 42,80,97,177, 242,396,
445,540,571
acute 88,148
clinical 535
overlapping 86
polymer-lean 228
polymer-poor 400
polymer-rich 228
progenitor cell 22
solid 240
tissue maturation 518
phase separation 224,227,228,
246, 249, 253, 269, 275,
400, 403, 410, 425
liquid-liquid 400
thermally induced 400, 424,
425
phenotype 11,87,116,118, 120,
138, 146, 196, 229, 253,
431,516
biliary epithelial 576
chondrocyte 39,288
endothelial 288
memory 144
myofibroblast 150
neural 67
osteoblast 286, 454
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phagocytic 120
phalanx 177
tissue 557
PL see platelet lysate
platelet-derived growth factor
(PDGF) 80, 84, 85,91, 96,
105,106, 112, 149, 150,
152,154,177,179,183,
184, 242,415
platelet lysate (PL) 85, 86, 88,
102,103,108, 110,113,
427
platelets 80, 83-85, 88, 105, 106,
110,113,124, 131,133,
147,150,162, 164, 537,
539, 540
platelets rich plasma (PRP) 85,
86,99, 108
polyethylene oxide (PEO) 122,
235,274,278, 279, 283,
411
polyhydroxyalkanoates (PHAs)
266,302, 320, 321, 335
polymer chains 337, 338,
340-342, 344, 353, 358,
359,367
hydrated 342
polymerization 267,292,322,
382,441
polymers 140, 141, 267, 268, 295,
296, 303, 305-307, 321,
322,338,339, 353,354,
356, 358-360, 373-375,
392,393, 395, 396,
398-405, 456, 457
acrylate-based 231
amphiphilic 267
biocompatible 274
bioresorbable 156
dendritic 269
glassy 345
high molecular weight 263,
277
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hyperbranched 269, 270, 292
non-crosslinked 358
nucleic acid mimetic 276
phosphorous-based 276
photolabile 225
polymerized 463
polysaccharide 354
semicrystalline 441, 442
styrene-based 133
temperature-responsive 190
thermoplastic 461
thermoresponsive 154
triblock 282
viscous 462,464
polymer scaffolds 4, 181, 385, 474
polymer solution 226,228, 370,
396-398, 403, 427
polypeptides 51, 245, 246, 288,
305,373
polysaccharides 130, 304, 306,
314, 315, 317-319, 337,
346, 349, 353, 355, 356,
359,361,376
branched 318
linear 307,316-318
phosphonated 360
sulfated 358
pores 133,151,152, 202, 203,
228, 238,365-367, 391,
393,394, 396, 402, 438,
560
conical 238
interstitial 340
patterned 202
spherical 238
transcellular 176
pore sizes 151, 236-239, 257,
368, 393-395, 397, 399,
412,417,427,460
porosity 226,228,229, 232,
236-239, 256-258, 269,
389, 391-395, 397, 398,
400,402,412,420, 422,
460

homogeneous 400

porous scaffolds 272,275,308,

311,313,316, 318, 387,
390-393, 395, 400, 401,
403,404, 418,419,422,
427,428
biodegradable 390
freeze-dried 314

porous structures 4, 184, 188,

334,392, 395, 396, 401,
403,417,436, 441, 442

porous systems 263, 267
positron emission tomography

(PET) 7,238,268, 411,
592,597, 600, 603, 614,
617, 621

processes 5,6, 68,95,96,176,

177, 240, 246, 247, 312,
313,389, 390, 396, 397,
400, 401, 403, 404,
459-463, 465, 466, 468,
470
angiogenic 87,177
biodegradative 266, 267
biomineralization 444
cleaning 465
deacetylation 316
degradative 267
desorption 346
enzymatic 485,574
fibrotic 149
melt-derived 450
melting 393
photopolymerization 468
relaxation 344
re-swelling 344
vasculogenesis 91
wound-healing 84, 86

progenitor cells 67, 89,100, 107,

214,331
adult 94
endothelial 89
marrow-derived 176



marrow-derived osteoblast
98,109

mesenchymal 96

regenerative 82

proteins 13, 22, 24, 25, 32, 34,

181, 182, 243-246, 286,
303-305, 308, 309, 313,
314,379,401, 402, 485,
486,575-577

activated 126

acute phase 88

adhesion-mediating 63

anti-adhesive 45

artificial 244

bioluminescent 602

bone morphogenetic 25,112,
241

cytoskeletal 61

elastic 26,323

elastin binding 33

exogenous 135

fibrillar 31

fibrous 22,27,49, 381

focal adhesion 235

green fluorescent 577, 608,
628

heat-shock 129,141

macromolecular 619

membrane-bound 130

mitogen-activated 561

monocyte chemoattractant
90

monocyte chemotactic 98

noncollagenous 454

non-collagenous 37

oxygen-sensitive inducible 90

plasma 120, 128,131,132,
177,311

serum 63

structural 10, 22, 25, 40, 41,
485

transmembrane 22

yeast 246
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proteoglycans (PGs) 10, 22,
24-26, 31, 33, 35, 37-41,
47,68,97,150,202, 226

PRP see platelets rich plasma

PRRs see pattern recognition
receptors

QDots see quantum dots
quantum dots (QDots) 602,612,
613,631

RAFT see reversible addition
fragmentation transfer
range 58,60, 225,228,231, 234,
236, 239, 244, 245, 389,
440, 442,459, 468, 501,
502
bioinert 452
cellular 8
diffusive 25
ejectable 498
micron 399
spectral 612
rapid prototyping (RP) 6,7, 224,
225,269,390, 392, 395,
405, 406, 410, 418, 419,
428,458-461, 464-466,
472,480, 481, 595
rate 189, 238, 244, 331, 344, 437,
497,506,511, 547, 560,
569, 645
cell metabolic 62
depressurization 403
impeller 563
nutrient diffusion 558
pulse repetition 468
relaxation 344
resorption 396
scanning 468
RBCs see red blood cells
reaction 26, 116,122,353, 356,
358, 359,442,449,452,
531,538,615
cascade 86
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chemical 365

enzymatic cleavage 133
febrile 543

fibrous 545

hydrolytic 370

mixed lymphocyte 139
photoimmobilization 358

remodeling 14, 15, 33, 41-43, 45,

46, 68, 83, 149, 150, 152,
154, 155,171,175, 189,
203-205, 381,383

cellular 68, 240

controlled 147

vessel 183

sensitization 542
transesterification 273
receptors 25, 33,42, 45,55, 62,

88,108, 128,129, 161,
164,182

galactose 87

integrin 33, 34, 63, 621

mannose 129

membranous 454

pattern recognition 89,117

proteins 62

repair 10, 80-82, 87,93, 94, 98,
103,104, 109, 116, 409,
415,417,436,437, 452,
456,571

cardiac 415
fracture 97,98,110
peripheral nerve 62,73,74
scarless 44,45
spinal cord 65
response 10,11, 14,82, 84,112,
transient 480 117,120,121,128, 132,

red blood cells (RBCs) 193, 220, 135,137, 144-146, 152,
511, 524, 605, 606, 621 199,203
red fluorescent protein (RFP) angiogenic 201
610, 628 anti-inflammatory 139
regeneration 38,41,107, 109, anti-tumor 144
115,116, 147,151,152, biomimetic 12,14
380, 382, 383, 409, 410, cell morphology 279
415,417,418,437, 439, febrile 543
440, 442 healing 87
axonal 285 histopathology 541
bone defect 381 immunogenic 302

cardiac 505 mechanical 36
enamel 286, 289,299 molecular 89,413

formation-function 23 pro-inflammatory 99

limb 12

myocardial 505

neural 63,285

spinal 272

regenerative medicine 11,13,

57-59, 69, 71, 80, 81,
259-261, 264, 265, 269,
285, 286, 290, 293, 387,

regenerative 83

systemic 531

test system 537

tolerogenic 10, 145

vasculogenic 80

wound-healing 148
reversible addition fragmentation
388,518, 521 transfer (RAFT) 265

regenerative process 81, 264, 269, RFP see red fluorescent protein
270, 440 RP see rapid prototyping



scaffolds 4-6,9-11,178-186,
189, 190, 195-200,
223-234,237-243,
245-250,276-284,
298-302,308-314,
388-397,435-442,
456-458,460-474
acellular 190, 388
autologous 437, 440
avascular 205
balloon-shaped 1,8
bioactive 274
biocompatible 469
biological 470
biomimetic cardiac 232
blank 189
cell culture 289
ceramic 400,467,474
collagen-amorphous silica
457
collagen-based 309, 310, 384
collagen-bioactive glass 457
crosslinked 182
cylindrical 279
degradable 248
ductile 442
engineered hierarchical 406
fabricated 228,239,439, 461
fibrillar 225
fibrin 182
fibroin 219
fibrous-based 408
fibrous electrospun 578
gradient 238,239
implantable 276
injectable 279, 475
macroporous 209, 274, 335
macrostructured 408
man-made 485
microfibrous 407
micropatterned 225,408
multifocal-created 469
nanoscale 278
noncell-seeded 599
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nonperfused 569
nonwoven 394
opaque 578
opaque coral 578
ophthalmological-engineered
275
optimal 190
polymer-based 268, 304
prototyped 6
regenerative 67
remodelable 248
seeded 269,578
silk-based 398
starch-based fiber mesh 394,
420
structural 275
synthetic 247, 269, 389, 493
vascularized 204
scaffold vascularization 173,174,
176,178-180, 182, 184,
186, 188,190, 192, 194,
196, 198, 200, 202, 219
scanning electron microscopy
(SEM) 358, 365,403,597
SCF see stem cell factor
SDS see sodium dodecyl sulfate
selective laser sintering (SLS)
436,439,458, 459, 463,
464,475,481
SEM see scanning electron
microscopy
SFF see solid freeform fabrication
shear stress 39, 251, 351, 379,
501, 502, 558, 560, 562,
563, 565,571,572
signaling 70, 84, 106, 129, 139,
176, 234, 236, 237, 239,
437
bidirectional 176
biochemical 244
cellular 40
downstream 129
inflammatory 65
intercellular 237
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SMCs see smooth muscle cells

smooth muscle cells (SMCs) 32,
36,91,92,100, 154, 155,
174,175, 182-184, 186,

molecular 95
pro-angiogenic 199
signals 6,11, 23,43, 69, 98,120,
137,178,190, 193, 232,

246, 285,601 189, 253, 255, 382, 520,
biochemical 232, 240, 241, 571-573,592
244,246,248 sodium dodecyl sulfate (SDS) 198

biological 151
bioluminescent 578, 632
biophysical 224

soft tissues 7, 15,17,217, 234,
270,275-277,284, 304,
308,337,363,578,579,

capillary 621 617, 625
chemotactic 117 solid freeform fabrication (SFF)
danger 117,118,129, 439,513

139-141, 162,166
environmental 118
exogenous 81
intracellular 10
magnetic 579
mechanical 232,638

stem cell differentiation 22,47,
66, 70,76, 240, 243, 389

stem cell factor (SCF) 91, 390, 403

stem cell niche 46, 65, 67, 81, 89,
113, 243

stem cells 65-67, 69, 70,75, 76,

molecular 117,120
pro-angiogenic 182
sinusoidal 497

78,79,81,82,102, 105,
106, 108-110, 243, 250,
508, 516, 524, 582, 589

tracer 601 dental pulp 286
simulations 3, 16,498, 501, 502, endogenous 93
632 human bone marrow 234

SIS see small intestinal submucosa
skin 30, 32, 82,305, 306, 313,

mesenchymal 82,104

316,379, 382,409, 410,
539, 542, 605, 608, 613,
640

adult 44

decellularized 310

embryonic 150

pig 379,487

solid 467

thin 203

thin dorsal 605

mouse embryonic 506, 524
murine embryonic 575
stiffness 32, 36, 66, 76, 232-236,
280, 389, 438, 596
compressive 39
film 234
mechanical 224, 232, 249,
311,348
modulated 268
neo-tissue 566
stimulation 80, 82, 208, 493, 566,

SLRPs see small leucine-rich PGs
SLS see selective laser sintering
small intestinal submucosa (SIS) flexural 573,587
152,155,171, 243, 488, intermittent 580
489 lymphocyte 139
small leucine-rich PGs (SLRPs) peptide-induced 137
40,41 pulsatile 569,572

568, 569, 580
biomechanical 270



stresses 6,27,120, 146, 288,
349-351, 389,501, 523,
541,560, 564, 565, 567,
570,571

chemical 556
environmental 100
flexural 573
oscillation 351, 352
rheometer 350

substrates 64, 67, 68, 76, 230,
238,328,497,501, 502,
510,530,608

soft 234
solid 13,509

surfaces 9-11, 63, 64, 66,121,
122,130-134, 142, 203,
204, 224, 229-231, 234,
235, 280,358,412,
451-454, 498

active 65

adherent 61
aluminium 133
amorphous silica 449
antigen 128
articular 39
biomaterial 65,119
biomedical device 372
bleeding 311
cellular 34

coated 132,506
culture flask 507
device 497

disc 121
endothelialized 185
epimysium 40

fluid 496,497
foreign 130

glass 452,507
luminal 198, 572
micellar 283
nanoporous 132
non-adherent 184
non-flat 278
non-phagocytosable 120
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nonthrombogenic 204
non-thrombogenic 184
non-thromobogenic 571
pathogen 128
patterned 229, 240
piezoelectric 497
protein-coated 10
silica 449

solid organ 605, 607
superficial 605
temperature-responsive 190

synthesis 32,38, 43,58, 67, 86,

88, 96, 292, 294, 296-298,
337,355-358, 375, 376,
564,565

chemical 303

man-made 301

polymer 301

tissue 454

urea 198

synthetic polymers 9, 11, 247,

248,263, 264, 268,
270-272,274,276-278,
280, 282, 286, 288,
300-304, 388, 389, 440,
441
biodegradable 269,293
enzyme-sensitive 239

systems 241-246, 263, 265-270,

272,274,280, 281,
283-290, 349, 350, 399,
401, 464, 493-495, 516,
517,547,577,578
automated 518
bioactive 402
biocompatible 268
biological 277,531
bio-microelectromechanical
418
circulatory 174,268
co-culture 185,196,509, 628
compartmentalized 183
copolymer 265
dendritic 270
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excretory 274

gel 511

hybrid 601
macromolecular 269
macrovascular 592
micro-electromechanical 498
musculoskeletal 241
nervous 436
non-biodegradable 268
organ 518
peptide-based 289
physiological 492, 493
prevascularized 269
synthetic 182

ternary 400
thixotropic 349
tri-culture 186
versatile 413

T-cell receptors (TCRs) 136,137
TCRs see T-cell receptors
TE see tissue engineering
techniques 3,5, 8,10, 12-14, 67,
225-228,231, 267, 269,
390, 395-397, 404-406,
410-412,577-580
emulsification/freeze-drying
400
finite-difference/front-
tracking 501
laser guided 494
nondestructive 547
technologies 7,9,12, 14, 15, 64,
223,225, 388,390, 418,
495,508,509, 511, 578,
592
bioimprinting 470
biomaterial 8,18
corrosion cast 617
ejection 509
freeform fabrication 525
hanging-drop 508
inkjet printer 470
micromachining 202

microscale 224,520
nanofabrication 418
textile-based 409

TEDs see tissue engineered devices

TEM see transmission electron
microscope
TERM see tissue engineering and
regenerative medicine
TEVGs see tissue engineered
vascular grafts
tissue
adult 92,100
animal 243
avascular 38
biological 340,470,595
cell-free bone 37
complex-engineered 178
computer-aided 5,17,595
decalcified 546
disc 407
elastic 31, 33,226
embryonic 3
engineered bone 558
epithelial 436
extraembryonic 612
fabricated 518
fibrous 36, 545
fibrovascular 237
gingival 605
heart valve 320
homogenous 555
human 302,304, 321, 405
infected 128
inflamed 42,43
interstitial 31
mammalian 379
mesenchymal stromal 545
mineralized 394, 437, 444
multicellular 494
multilayered 191

musculoskeletal 99, 274, 293

necrotic 545
neovascular 155
nervous 382,436



non-cellular 639
opaque 596
ophthalmological 275
orthopedic 310
porcine 310
prevascularized 196,213,
214
scaffold-based 190, 433
skeletal 80, 84, 436
sub-epithelial 128
tracheal 243
tumor 605
unlabeled 608
unstressed 36
tissue engineered devices (TEDs)
145,147,168
tissue engineered vascular grafts
(TEVGs) 253,570,587
tissue engineering (TE) 1-21,
76-81, 208-217, 245-253,
255-261, 289-298,
300-305, 322-337,
418-433,467-477,
519-527, 583-587,
594-598, 624-628,
636-646
tissue engineering and
regenerative medicine
(TERM) 388, 389, 395,
399,414
TLRs see Toll-like receptor
TNF see tumor necrosis factor
Toll-like receptor (TLRs) 89, 118,
129,135,138, 142, 160,
161, 166
transmission electron microscope
(TEM) 368,597
transplantation 2,80, 103, 122,
124,127,153,159,171,
184,204, 213, 389, 420,
574,575
clinical 122,126,490
experimental 9
intraportal 126
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organ/cell 134
tumor necrosis factor (TNF) 43,
87,106,118,135,178, 611
tumors 80, 108, 138, 207, 509,
610, 628, 634
melanoma 144

UCA see ultrasound contrast agent
ultrasound contrast agent (UCA)
620, 621, 635

vaccines 116,137,141, 142,157,
166,167
valley of death 645, 646, 648
vascular endothelial growth factor
(VEGF) 84,85,87,89,90,
96,97,110,111, 152, 154,
170,175-177,181-184,
189, 190, 200-202,
207-209, 219, 269
vascular grafts 312, 382, 641
engineered 572
small diameter 571
tissue regenerative 409
vascularization 4, 116,151-154,
176,179,181, 199-201,
203, 205, 209, 210, 215,
217, 220,436-438, 627,
628
adult 178
vascularized tissue 148,173,178,
194, 196, 198, 201, 204,
213,216,268,417
vascular network 3,174-176,
178,179, 195, 202-206,
406,511, 610,617
vascular smooth muscle cells
(VSMCs) 91, 154,174,
229, 236, 253, 255,571
vasculature 97,174, 195, 198,
202, 204, 206,511, 612,
618,619, 633
acellular 198
intra-islet 195
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intrinsic 187
native 192
perfusable 198
vein 619
vasculogenesis 89-91,107, 175,
178,184, 193,194,
206-208,597, 614
VEGF see vascular endothelial
growth factor
VEGF
native 201
wild-type 182
vessel maturation 154, 170,
177-179, 206, 209
vessels 174-176,178,183, 188,
191-193, 196, 198, 200,
202, 208, 220,547, 613,
615,619
capillary-sized 600
chimeric 220
healthy 69
intracortical 620
microvascular 611

VSMCs see vascular smooth muscle

cells

wound 42, 80, 82, 86,93, 99,

104,110, 147,150-152,
305-307, 311
adult 45,150, 152

burn 487
dermal 150
diabetic 199, 215
embryonic 150
fetal 45

internal 150
post-natal 150
skin 44

wound closure 109,151, 152
wound dressings 151, 305, 306,

314,316, 332,409, 640

wound healing 22, 25, 29, 42-44,

54,55,57,83-85, 87,100,
103,115-117,147-149,
151, 152,168,310, 311
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