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perfus−βleHmiεrov−sεul−rHnetworksVH2021THbTH] 8

343 —esolutionHofH[oHβioprintingHinsideHβulkHgelH−ndHgr−nul−rHgelHβ−thsVH2021THYbTHcbadUcbc_ 4
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printingUthenUgel−tionHβiof−βriε−tionVH2017THcXTH[Y[U[Z_ 70

328 sydrogelsHinHpmergingHTeεhnologiesHforHTypeHYHoi−βetesVH2021THYZYTHYY]_cUYY_Za 13
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236 preUv−sεul−riz−tionHstr−tegiesHforHtissueHengineeredHεonstruεtsUmioprintingH−ndHothersVH2017TH[THXXc 3

235 mioU−ssemβlingH−ndHmioprintingHforHpngineeringHxiεrovesselsHfromHtheHmottomH®pVH2021THbTH[aa

234 q−βriε−tionH−ndHmiomediε−lHlppliε−tionsHofHse−rtUonU−UεhipVH2021THbTH[bX

233 —eεentH−dv−nεesHonHβioengineeringH−ppro−εhesHforHf−βriε−tionHofHfunεtion−lHengineeredHε−rdi−εH
pumpseHlHreviewVH2021THZcXTHYZYZdc 7

232 sighUresolutionHlithogr−phiεHβiof−βriε−tionHofHhydrogelsHwithHεomplexHmiεroεh−nnelsHfromH
lowUtemper−tureUsoluβleHgel−tinHβioresinsVH2021THYZTHYXXYaZ 9

231 pv−lu−tionHofH’rintingH’−r−metersHonH[oHpxtrusionH’rintingHofH’luroniεHsydrogelsH−ndHx−εhineH
we−rningHruidedH’−r−meterH—eεommend−tionVH2021THbTH][] 3

230 [oHextrusionHβioprintingVH2021THYTH 17

229 lutom−tedHβiof−βriε−tionHofH−nisotropiεHdenseHfiβrinHgelsH−εεeler−teHosteoβl−stiεHdifferenti−tionHofH
seededHmesenεhym−lHstemHεellsVH 2

228 TheH—egener−tionHofHw−rgeU izedH−ndHÜ−sεul−rizedHldiposeHTissueH®singH−HT−iloredHpl−stiεH ε−ffoldH
−ndHdpnxHsydrogelsVH2021THZZTH 1

227 [oHmioprintingH tr−tegiesTHnh−llengesTH−ndHzpportunitiesHtoHxodelHtheHwungHTissueH
xiεroenvironmentH−ndHttsHqunεtionVVH2021THdTHbb[_YY 3

226 oesigningHhighlyHεustomiz−βleHhum−nHβ−sedHpl−tformsHforHεellHεultureHusingHproteinsHfromHtheH
−mniotiεHmemβr−neVVH2021THYYZ_b] 0

225 [oHβioprintingeHεurrentHst−tusH−ndHtrendsâ��−HguideHtoHtheHliter−tureH−ndHindustri−lHpr−εtiεeVHY 8

224 w−rgeH ε−leHTissuesHmioprintingVH2022THZ_bUZcX
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223 [oH’rintingHofHtnHÜitroHxodelsVH2022TH[YYU[[b

222 mioβridgeeHlnHzutlookHonHTr−nsl−tion−lHmioinksHforH[oHmioprintingVH2021THeZYX[]ad 6

221 wiquidH upportHm−thâ��lssistedH[HoHmioprintingVH2022THY]dUYbc

220 xiεrop−tterningHofH−εoustiεHdropletHv−poriz−tionHinH−εoustiε−llyUresponsiveHsε−ffoldsHusingH
extrusionUβ−sedHβioprintingVVH2022THZ_TH 0

219 —eεentH’rogressHonHldditiveHx−nuf−εturingHofH’iezoeleεtriεHner−miεsVH2021TH[_c

218 mioU−ssemβlingH−ndHmioprintingHforHpngineeringHxiεrovesselsHfromHtheHmottomH®pVH2021THbTH[aa 1

217  −εrifiεi−lHmiom−teri−lsHforHÜ−sεul−rizedWyeur−lizedHzrg−nH[oH’rintingVH

216 Templ−teUpn−βledHmiof−βriε−tionHofHThiεkHThreeUoimension−lHTissuesHwithH’−tternedH’erfus−βleH
x−εroUnh−nnelsVVH2021THeZYXZYZ[ 2

215 —eviewHonHnovelHβiom−teri−lsH−ndHinnov−tiveH[oHprintingHteεhniquesHinHβiomediε−lH−ppliε−tionsVH
2022TH 2

214 ThreeUdimension−lHβioprintingHofHtissuesH−ndHorg−nsVH2022THY[_UY_X

213 miomimetiεHmodelsHofHtheHglomerulusVVH2022TH 4

212 ’luroniεHqYZbUεoUpolyHPZH−εryl−midoUZUmethylprop−neHsulphoniεH−εidQHεrosslinkedHm−triεesH−sH
potenti−lHεontrolledHrele−seHε−rrierHforH−nH−ntiUdepress−ntHdrugeHinHvitroH−ndHinHvivoH−ttriβutesVHY 0

211 [oHnultureH’l−tformHforHpn−βlingHw−rgeU ε−leHtm−gingH−ndHnontrolHofHnellHoistriβutionHintoHnomplexH
 h−pesHβyHnomβiningH[oH’rintingHwithH−HnuβeHoeviεeVVH2022THY[TH 0

210 lHthermogellingHorg−niεUinorg−niεHhyβridHhydrogelHwithHexεellentHprint−βilityTHsh−peHfidelityH−ndH
εytoεomp−tiβilityHforH[oHβioprintingVH2021TH 1

209 lppliε−tionsHofHThreeUdimension−lH’rintingHinHzphth−lmologyVVH2022TH 1

208 —esponsiveHβiom−teri−lsHforH[oHβioprintingeHlHreviewVH2022TH 8

207 oevelopmentHofH−HsyβridHy−noinkHforH[oHmioprintingHofHseterogeneousHTumorHxodelsVVH2022TH 1
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205 [oHprintingHofH−HtoughHdouβleUnetworkHhydrogelH−ndHitsHuseH−sH−Hsε−ffoldHtoHεonstruεtH−HtissueUlikeH
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198  tudyHofHs−εrifiεi−lHinkU−ssistedHemβeddedHprintingHforH[oHperfus−βleHεh−nnelHεre−tionHforH
βiomediε−lH−ppliε−tionsVVH2022THdTHXYY]Xc 2

197 oevelopingH−dv−nεedHpolymerHfilmsHβ−sedHonHmiεrofluidiεHl−min−rHflowVH2022THdTHYXXXdY 0

196 ’erfus−βleHv−sεul−rHtreeHlikeHεonstruεtionHinH[oHεellUdenseHtissuesHusingH−rtifiεi−lHv−sεul−rHβedVVH2022
THYX][ZY 0

195 xiεrof−βriε−tedH ystemsHforHn−rdiov−sεul−rHTissueHxodelingVH2022THYd[UZ[Z

194 [oHmioUprintingHqorH kinHTissueH—egener−tioneHsopesH−ndHsurdlesVVH2022TH 0

193 nolloid−lHmultisε−leHporousH−dhesiveHPβioQinksHf−εilit−teHsε−ffoldHintegr−tionVVH2021THcTHX]Y]Y_ 4

192 —eviewHonHldditiveHx−nuf−εturingHofHxultiUx−teri−lH’−rtseH’rogressH−ndHnh−llengesVH2022THaTH] 5

191 TrendsHinHhydrogelUβ−sedHenε−psul−tionHteεhnologiesHforH−dv−nεedHεellHther−piesH−ppliedHtoHlimβH
isεhemi−VVH2022THY[THYXXZZY 0

190 mioprintingHofHmiomimetiεHTissueHxodelsHforHoise−seHxodelingH−ndHorugH εreeningVH2022TH[[UbX 0

189  tr−tegiesHforH[oH’rintingHofHÜ−sεul−rizedHmoneVH2022THZ]dUZa_

188 mloodHÜesselH—egener−tionVH2022THZ]YUZa_
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179 lHse−tingUlssistedHoireεtHtnkHßritingHxethodHforH’rep−r−tionHofH’ox Hnellul−rH truεtureHwithHsighH
x−nuf−εturingHqidelityVVH2022THY]TH 0
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169 lnHtnjeεt−βleHsydrogelHforHTre−tmentHofHnhroniεHyeurop−thiεH’−inVVH2022THeZYXX_Zd 0
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160 oireεtHxiεroextrusionH’rintingHofH−HwowHÜisεosityHsydrogelHonH−H upportiveHxiεrostruεturedH
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159 q−βriε−tionH−ndHεh−r−εteriz−tionHofH[oHprintingHsε−ffoldHteεhnologyHβyHextr−εtHoilsHfromHpl−ntH−ndH
itsH−ppliε−tionsHinHtheHε−rdiov−sεul−rHβloodVVH2021THYYTHZ]]Xd 0

158 [oUmioprintingHinHderHregener−tivenHTher−pieHvonHserzUHundHrefˆ⁄ˆ�erkr−nkungenVH

157 TheHTendonHxiεroenvironmenteHpngineeredHtnHÜitroHxodelsHtoH tudyHnellul−rHnrosst−lkVVH2022THYY]Zdd 3

156 wiquidUsolidHεoUprintingHofHmultiUm−teri−lH[oHfluidiεHdeviεesHvi−Hm−teri−lHjettingVH2022THYXZbc_

155 lHnomprehensiveHlssessmentHonHtheH’ivot−lH—oleHofHsydrogelsHinH ε−ffoldUm−sedHmioprintingVVH2022
THcTH 0

154 ’rogr−mmingHhydrogelsHtoHproβeHsp−tiotempor−lHεellHβiologyVVH2022TH 2

153 o−t−_ heet_YVoznäVH2018TH

152 miodegr−d−βleHtnksHinHtndireεtHThreeUoimension−lHmioprintingHforHTissueHÜ−sεul−riz−tionVVH2022THYXTHc_a[dc 0
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151 mioprintingH−ndHpl−stiεHεompressionHofHl−rgeHpigmentedH−ndHv−sεul−rizedHhum−nHdermoUepiderm−lH
skinHsuβstitutesHβyHme−nsHofH−HnewHroβotiεHpl−tformVVH2022THY[THZX]Yb[Y]ZZYXcc_Y[ 1
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149 pngineeredH−ssistiveHm−teri−lsHforH[oHβioprintingeHsupportHβ−thsH−ndHs−εrifiεi−lHinksVVH2022THY]TH 1

148  eleεtiveHw−serH interingH]oH’rintingHofHoyn−miεHnrossUlinkedH’olyureth−neHnont−iningHoielsâ��llderH
mondsVH2022TH]TH]X[_U]X]a 2

147 miom−nuf−εturingHhum−nHtissuesHvi−Horg−nHβuildingHβloεksVVH2022THZdTHaabUabb 2

146 lnHzverviewHofHpxtr−εellul−rHx−trixUm−sedHmioinksHforH[oHmioprintingVH2022THYXTH 2

145 ximiεkingHTumorHxiεroenvironmentHβyH[oHmioprintingeH[oHn−nεerHxodelingVVH2022TH 0

144 ’otenti−lH tr−tegiesHforHvidneyH—egener−tionHßithH temHnellseHlnHzverviewVVH2022THYXTHcdZ[_a 1

143 ’−tientsâ��H temHnellsHoifferenti−tionHinH−H[oHpnvironmentH−sH−H’romisingHpxperiment−lHToolHforHtheH
 tudyHofHlmyotrophiεHw−ter−lH εlerosisVH2022THZ[TH_[]] 0

142 —oleHofHn−nostruεturedHm−teri−lsHinHh−rdHtissueHengineeringVVH2022TH[X]THYXZacZ 0

141 pngineeringHtheHsum−nHmloodUmr−inHm−rrierH−tHtheHn−pill−ryH ε−leHusingH−HoouβleUTempl−tingH
TeεhniqueVHZYYXZcd 0

140 mioprintingHteεhnologieseH−nHoverviewVH2022THYdU]d 0

139 oireεtH[oHprintingHofHthermosensitiveHlz’YZbUoxidizedHdextr−nHhydrogelHwithHdu−lHdyn−miεH
εrosslinkingH−ndHhighHtoughnessVH2022THYYdaYa 1

138 [oU’rintedH uperhydrophoβiεH−ndHx−gnetiεHoeviεeHTh−tHn−nH elfU’oweredH enseHlHTinyHoropletH
tmp−εtVH2022TH 8

137 [oH’rintingH−ndH’−tterningHÜ−sεul−tureHinHpngineeredHTissuesVH2015THZabUZc_

136 ThreeUoimension−lUmioprintedHwiverHnhipsH−ndHnh−llengesVH2022THYZTH_XZd 2

135 pmergingHtissueHengineeringHstr−tegiesHforHtheHεorne−lHregener−tionVVH2022TH 0

134 ’olyureth−neUrel−tinHxeth−εryloylHsyβridHtnkHforH[oH’rintingHofHmioεomp−tiβleH−ndHToughHÜ−sεul−rH
yetworksVH 0
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131 TheHroleHofHvisεosityHr−tioHinHu−nusHdropHimp−εtHonHm−εroUridgeHstruεtureVH2022TH[]THX_ZYY_ 1
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124 lHvers−tileHemβeddingHmediumHforHfreeformHβioprintingHwithHmultiUεrosslinkingHmethodsVH 1
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—egener−tiveHxediεineVH 2
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118 ldditiveHm−nuf−εturingHofHselfUhe−lingHpolymersH−ndHεompositesVH2022TH][[U]_a
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116
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110 tmprovingHtheH[oH’rint−βilityHofH ug−rHrl−ssHtoHpngineerH −εrifiεi−lHÜ−sεul−rHTempl−tesVH
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