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Table 1 Photocrosslinkable hydrogels ’ applications in biotechnology and medicine
YE# BEI R 5 Jiibed 27 30k KRR
PEG-Peptides(RGDS . LGPA-YIGSR - direct cell behaviors: injectable 4. 15. 19
RGDS-bEGF . VAPG) scaffolds. growth factors and 20’, zf, 22’ 1995—2006
West» JL (peptide ) drug controlled release
PVA-RGDS scaffolds 23 2002
poly (NIPAAm~co-AAm ) drug release system 24 2000
Anseth. KS PLA-PEG (ethylene glycol methacrylate  Scaffolds (chondrocyte, osteoblast) » 10, 11, 12, 25, 26,
phosphate PEG - thiol-acrylate growth factors controlled release s 27, 28, 29, 30, 31 2001—2006
“PLA-PEG, PEG-RGDS) injectable hydrogels 32, 33, 34, 35
PVA-PEG scaffolds (chondrocyte) 36 2003
PVA-PLA scaffolds 37 2002
PV A-chondroitin sulfate scaffolds (chondrocyte ) 38 2004
Hyaluronic acid scaffolds (valvular interstitial cells) 4,5 2005 2004
. .. 39 2006
Seliktar, D PEGfibrinogen scaffolds 10 2005
Grinstaff, MW PEG-poly (glycerol succinic acid) scaffolds (chondrocyte ) 41 2006
. scaffolds (chondrocyte) s injectable
H an, ate 42, 43, 44 2001—2004
valuronanalginate scaffolds, biologic adhesive
Langer: R PEG Growth factors controlled release » 8. 45, 46 2000— 2006
scaffolds (chondrocyte)
Hyaluronic acid Injectable scaffolds 47 2004
Elisseeff, JH polyphosphoester Injectable scaffolds 48 2006
phosphoester PEG MSC scaffolds 49, 50 2003—2005
PEG hMSC scaffolds 51 2003
PEG-chondroitin sulfate scaffolds (chondrocyte) 52 2004
PEG-RGDS scaffolds (hMSC) 53 2005
collagen scaffolds (chondrocyte ) o4 2004
Maehara, T chitosan growth factors controlled 55 2001—2005
release, biologic adhesive 56
wth factors controlled release
hitosan/ hepari gro 57 2004
chitosanf heparin injectable scaffolds
scaffolds (adipogenic cell,
Mao. JJ PEG hondrogenic and osteogenic 58,59, 60, 61 2003—2005
cells layer by layer)
Hoffman, AS PEGPLA growth factors 62 2005

controlled release




.« 28 . = i -+ ik B 2007 4£ 10 H
g%l
fE& BEI R FliE E =B U K Bt 1a]
Schmidt. CE hyaluronic acid PEG scalfolds. ‘protein 63, 61, 65 20032005
controlled release
Kurita. A chitosan growth factors controlled release » 6. 7. 66, 67 2000— 2003
biologic adhesive, barrier
Hubbell , JA PEG drug release system 24,68,69,70 1994—2000
PLA-PEG barrier 17, 71, 72 1994—1996
PEGprotein scaffolds 73, 74, 75 1998—2002
polyL-lysine-graft PEG barrier 76 2000

Matsudas T gelatin injectable scaffolds, 77.78.79 1996—2002

drug release system

HiIZE AT, 3 T AR TR IR & /KBERAR IR HRIE AT 72 9 & im 5 LR & 73 T
BB IKEER MR,
2.1 ESRARGKER

FEJCIRE G /KRB R B4 ] A Ao R o 00 3 R ) DA 356 A e T DA DA 73— R 2R i A e R T 1 UL
FEAEM B A TR U rP H AL 27 & CATER AR 3R £ B NIRRT AEY) IR & —BE P RN AR TR
FERTAEY) (IR SRR A R £ BRIV ACIR — R BULR I NIRRT AR 55

Sawhney 25" S T TR IR o BRIERN MRG0 T 53— ot e 38 A il 15K
BRI, HARIE M DR EG R R R 1, Gl SRR b o SR R B K AL AT A
PR, JE I KT LR 4 e BE AR & — W B K S Il (R R VBB VRN 24 PR RE

(8]
—— . 0
HO CH,CH,O-H o
Stunnoits (_)
Octoute
HO 4 OH
HO +C-C-O_{CH,CH;0+-+C-C-O-H
CH; " CHy"
Acryloyl Chloride
Triethy laming
0 HO ' OH O
CHy CH-C-04C-C-O4L L CH,CH0 L1 € C OLC CH-CH,
CH; " CH;
Plistopolymerization
0O HO \ OH O
CHy; CH C-O-C CO T CH,CHO |4 C C O C-CH CH;
C Hs m " (“1 "
Biodegradation
A
CHj;
HO ' CHACHA20 -_”H + HO C COOH + {CH> CH
H COOH

B 1 RETIRZ R o B LR NN M BRI A K4 T LR B KB IR A & B IR & e et 72
Figure 1 The synthsis. photopolymerization and degradation of bioerodible hydrogels
poly (ethylene glycol )~ copoly (o hydroxy acid) diacrylate macromers
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Figure 2 Schematic of procedure for cartilage tissue engineering by using transdermal photopolymerization depicting (1) isolation of
bovine chondrocytes from the femoropatellar groove and combination with polymer to form (2) a polymer/ chondrocyte suspension -
The polymer/ chondrocyte suspension is subsequently (3) injected subcutaneously on the dorsal surface of a nude mouse;
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Photocrosslinkable Hydrogels and Their Applications in Tissue Engineering

JIANG Yan';CHEN Man > CHEN Ming ZHANG Haiyue > YAO Fanglian' > YAO Kang-de’
(1. School of Chemical Technology and Engineering» Tianjin Uniersity Tianjin 300072, China;
2. School of Materials, Tianjin University, Tianjin 300072, China)

Abstract ;: Hydrogels, three-dimensional networks of hydrophilic polymers that are able to swell large amounts of
waters can be made to resemble the physical characteristics of soft tissues- Photocrosslinkable hydrogels are being
investigated for a number of medical applications because of fast curing rates, spatial and temporal control and
minimal heat production- This review presents advantages of photocrosslinkable hydrogels and summarizes their
applications in drug delivery system, tissue engineering scaffold, cell controlled release, cell encapsulation and
injectable hydrogels- All these studies indicate that photocrosslinkable hydrogels could be better employed in the
tissue engineering and regeneration medical field -
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