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713 A

VA Aol A, B A= 3AHA (3D) T4 VA S = Alw e ¢ Sl
Atel g Z2)(NE A2 H)PEGE TAHE ME L F391 PN(interpenetrating
polymer network) to] =& A& A& &t} 47| IPN sto] =2 A2 Bl o] AgHd
A ekel 5} B 2 Ul % A o] £ 3 PEG - Aol o] & et A] 518 ATk Al-vl 7]
olF 7tal At k52 E3] AHL o] EL 5YH o7 24 7ps g A

ANZra 24 7FEE N A A 54& Bl F U IPN sto| m2 28 vl g

aaol e WA 7| 3E QhAIE el Tl g Al A A& WERA TR S
Al FE ] B R o= Ao UHE‘—Q. 2~ 7k & (matrix stiffness)®] % 3F-&

& AR ¥ g 2= IPN

=R=))
o Ao} A 2 ke g ekA AH & 9 g 22kE
El al

ox -'“—l‘“

o J——’l"i“ ] JJr*PE}B.J_(peromdase) 2 AL SR 2 (H,0,) 5 A 7HA A

O
AFAEo] 7 s o 3aH Al Ml Y8 F AT F3HA U E S A0PN)
stol =2 A8 Y Astar, A7) AAtE A E ST A
1 5 A] t] ©] Z(horseradish peroxidase), & 7 EF x|+ 3 &-A] H] o] Z(glutathione

peroxidase), & 2 3 & A] t] ©] % (haloperoxidase),
u] ol 2 3 £-A] ] 0] Z(myeloperoxidase), 7+ 2}-o} Al (catalase),
&) 2.3 2 ¥l (hemoprotein), 3 &-A} 0] = (peroxide), 3 &-A] & 55 Al (peroxiredoxin),
&= 3.9 &4 95 A] d o] Z(animal heme-dependent peroxidases), E] & 0] =
1 5 A t] ©] Z(thyroid peroxidase),
HlUE H 2 B 5 5 A] ] o] 2 (vanadiumbromoperoxidase),
2} & 3 5 A] ] o] Z(lactoperoxidase), E] & A] Y] ©] Z(tyrosinase), 2 7HE| =
<Al ] o] Z(catechol oxidase) % ©] Fo] 7l ol A A el ¥ sl oAb ¥ 5tat 4=
Ro vl 2 = & A YAl H 5 A o] ©] Z(horseradish peroxidase)©] A] TF,
olof] Agty] = A o},
EH A7 A A AeEl, 7 EAL s 9, AgR s A AE
g ~EQ Aol E, ZERo|H Aol E, Aletdl, Aletet Aol E H“}F&
Adlo] E, dAdlo| E, Zetal, ¢H7-Hl, J]HEH]FA Eiasl i N =
HERYE, 37241 v H e w2 0 2 o] Fo 7 ol A dEs 0}‘/} ol
E31e g gl o, upgh A e Al = Aep el o] X9k, o] of] A ghE = A& oLt
E5H AV T84 A= 2o €l =2 F(PEG),
ol & Al S AFo] =(PEO), = g ol & dl o] RI(PED), & & ¥ d &3(PVA) Z o] &9
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-k of] whE 3 Al 8 AR F FHA W ES AJPN)
slol=2 A2 Egddog 24 7hes 2 3314 548 YEehd Y, @A
ol adol tigh Ak 2 QI AR §F(HT1080) Al 3£ 2] 7] 3E el of &
AIE A3 S vebdth 35 2 o] E stol|m 2 Ao A Y A EE
AR 5-EF e 2 g-ahal o tiste] 7k W] & 7hAH, o] = A 9] Jﬂ
Wi k2 8l Ml 23 Al v A 3H & Al gk
EHY sk A

T 12 E o) g (a) AT T3 U ES AIPN) Stol =274 3 A] 9

% 2% (a) PEG-TA,, (b) GinSH, (c) HRP % (d) H,0,2| 5 %= ¥ 3}ol] u}p =
stol =24 At A ZkE YR :LEHE (=3
T 38 vhulA B g Ao WA S 2k Eouk 9] 3}0]1:;,_7419] EAQS e
132 o)t} Aol & GinSH 3HFell A (a) 1 wi% PEG-TA, 2 (b) 2 wt% PEG-TA.,.
% 4% (a) PEG-TA,, (b) GtnSH, (c) HRP 2 (d) H,0,9] 5% W3} 2 (e) Al X
Nz s}ol & slo] = 2 A 9] ¥4 E(elastic modulus)(G' )/] H 3 & e
“1Ef ol
L5E TS A S o RA i o stol =R n| EY 9] 7] A 4] 7& ol
w}e HT1080 A 2 a8 Uebd 1o, (a) stol =22 o A
n A 2 (b) W E Y 29] 7| A 4] ZF Lol whet M FA] e
A l"i—*d (c) 2D9‘r 3D 2.9 Alo] 2] 5-FUel th3t oF 2 4] 2] H] 1l (d) 5-FU°l
H

e o Aol e =R 0] Z1A A Pl L hebdl ool
Ao AAIE A%
ol s, ¥k ek A s A e

/\1= & H]—E

(1) g0l 23%¢ A (GtnSH) ¥ H ¥ (tyramine)-Z 77 Al °] EE PEG
(PEG- TA)® &4 2 543t

1) Bl &o] 23%¥ AgE(GmSH) &4

ol Aol Bil¥ vpe} gro] 2-0|1| Bl & Sfo] =& & 2 ¢} o] Z(Traut's reagent,
TR)E A-&3}o] Bl &-0] A3 A2}l (Thiolated gelatin, GtnSH)-S $H4 811t}
40°Co A A 2~ (N,) th 713kl A& (Gtn)(500 mg)S 50 mL 5<= DMSOell
48 A] At} TR(50 mg, 0.36 mmol)S 5 mL2] 5= DMSO°] &8f A At} 21 o},
TR &% Gt &Nl H713kaL, N, th7] 6}01] 40°coﬂ A 2441 7r Fok Hr-g- S
&gt} A 3 ¥h-5-(conjugative reaction) -, V| 5] 3 TR w- A& A A 3}17]
Aste] 7] €A-2 5 mM HCL -8 <ol o 3 48/\1{% 71t} 1 mM HCI
G oMo A 24413t B FA ST A -9 3 = 3,500 Da). 74 ¥, GinSH
o= 4 dxd &l F5EJ L, 7] A= AR Aol dx27] 9
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m
2

SERATE. aLAbe] 88 2 FAA I A F T (HNMR) -8 71 (Agilent
400-MR, Agilent Technologies, CA)E Al-8-3to] 543}t t). 2 g x}= 1H
NMR =4 & 9138 10 mg/mL D,0°1 4] GtinSH & <1-& #=rl et v U o] B &
ek o A Z2pe] A Ao whe) & Wk(Ellman) ¥4 1 ¢ 2 &4 &3t} GinSH

&N (100 L, & o] =<l 1 mg/mL)S L+ A1 K100 uL) 7 ZFHak3l et

25°COl| A 203-<E 15l o] A g 5 2} 2] 4 F 23 3 % Al (Multiskan EX, Thermo
Scientific, Rockford, IL)E A}&3F9] 405 nmoll A &4 55 A ). Bl hake
A H F5 o] Al 22 H|21(0.005 WA 0.05 mg/mL)e] 3 EE RUEH o ZH
T5% A4 & Abgete] AASE o™ GiSH E8 19 & AR Bl
%0 ug o B FAEA T

2) E] &%l (tyramine)- 7 7 7| ©] E® PEG(PEG-TA,) &4

PEG-TA,= o 10 1.a1¥l uko} ho] 26b) whgol o) T4 H Ak 9
PEG(poly(ethylene glycol))2] &t 5Fo] =52 7] (hydroxyl group)©l]
PNC(p-nitrophenyl chloroformate) +- A& A 3A| A o}Hl-8H-5-4 PEGE
A3 TE 7-eHE], PEG(2.0 g, 0.5 mmol)E 40 mLo] <=
MC(dichloromethane)®l] &3l A| 7| 22 DMAP(4-(dimethyl amino)pyridine)(183.3 mg,
1.5 mmol) ¥ TEA(Triethylamine)(209.2 uL, 1.5 mmol)®} 25°Cl| A 15+ & QF
HES-A[A PEGE] Bt sto| =547 5 243} shglnh. &4 3H¥l PEG 892 30
mL2] §<= MCol| €3l ¥ PNC(302.3 mg, 1.5 mmol)ell 4 &} Wh2] o & # g3} ¢}
Hh-3-2 N, o 7] 3 4°Cell A 2441 3F &<t = =] AT}, A vbg 5, 534
&S 3] 4 Fd7](Rotavapor R-215, BUCHDE AF&3}9] 40°Coll A 5FH A 71 &,
A7z ol e ol Hl 2ol I AAF T AL EE 0 E ol kst v E
A 715t PEG-PNC, 3 g4 o WA fkS Aglvh PNCO| 3}t ++2 2 A%
FH-S HNMRe) o8] A4 = Atk 'HNMR 545 913, 8A & CDCL(10
mg/mL)°l| 83l A] Z T},

PEG-TA,E &/ 3817] 913ll, PEG-PNC,(2.0g, 0.5mmol)E 25°Cel| 4] DMSO
40mLel 8232 7 th 2mL 2] DMSOe°] &2 TA 8 9(205.8 mg, 1.5 mmol)
PEG-PNC, & 3} -Z 33F 31 th. 25°Coll M 2441 7F &7t A ¢ k55 = 8har

B FH ) e T4l o8] 39 Fok GASch FHA P B

Az o8] 5t AREEH7] Aol meko] 7] %o Haslglrh TAS 318
T-Z 2 X35 3= 1HNMR #-33re] o] EA 3= It 'THNMR =42 98l

(2) IPN 3ol =2 2 o] | =

IPN dto] =2 7.2 %27, HRP % H,0,9| 1Fa-&h &0l o & Az At
100 uL2] IPN dfo] =2 218 A 23}7] A3, 80 uL2] =2 M (PEG-TA,2| &
55 0.5-3 wt% 2 GtinSH: 0-2 wt%), 10 uL.2] HRP(0.087-1.375 U/mL) 2 10 uL 2]
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H,05(1.25-7.5 mM)& EF8haL F- =3 A sinbshgle, B 8ol
DPBS(Dulbecco's phosphate-buffered saline)ol| A =1] % 1 T}

() Az A e 54 R {534 24

IPN 8ol =2 o] A o] AlZk2 o) Aol B.argl upe} gho] ulol<d "] Wy
ol & A ). slol =2 A (100 uL)& 1.5 mL vlo] AR F H ol A A Z3}ar
FEA Eatleh Ast AR &S A F ol HEAHA =

Al o' AE AT At A S HRP 2 H0,9] Aolgh s ==

A4 = At

IPN slo| =2 4 o] ghAd g(elastlc modulus)(G')-2 33 3 H(# 7 20 mm) 2
37°Coll A4 0.1 Hz2] 3= L 0.1%2] M8 &S 2= W5 B oA 600 um<]
M (gap)©] A+ @ 27 E](DHR-1, TA Instruments, New Castle, DE)E A}-8 5} ¢]
S48t frEstd Ad-S 98, stol == 24200 uLyS E# o] Eof 8] .
B.dbd 2= E 8, HRP 2 H,0, 5 5(GtnSHE| & 55, 0-2.0 wt%; PEG-TA2,
0.5-2.0 wt%; HRP, 0.087-1.375 U/mL; H,0,, 2.5-8.0 mM)el] uh&} t}oFal =71 o) A
stol=z= 2 ME thal] & 4] Al{F 2~ ¢ (dynamic time sweep)& 3 ST}, &
Hhrgd 2F= HT1080 A 3£(2.0X 106 cells/mL)E 713} ¢ IPN slo]| =24 9] G
TAdHA #Esel

@ AN @& U @92 53 (proteolytic degradation) & T

ol el Bar¥gl upef o], IPN sto] == 2o Al ¥k ol ehld e =
Z AU A8 (collagenase type S A8 S5 S Hol 28 24 H At
Sho]l =2 41100 uL)& 1.5-mL Vo] A 2 7 B of| A A 2235}l 37°Cel A
A YA (0.01 mg/mL)E X3 = E8H6HX] -2 DPBS 200 plol A
i et et A7 o Al el A, WX & wpo] A= FH ol A A A 8FaL sFo] = =2 2 (
Wodl %3S SAS =, M2 WA E skl v A sto]l =2 4 9
TS v 2ol whet AlAtet ik sto]l E 2 A o TR (%) = (W W)X 100%;
A7NA, Wem W ] sto]l =R 9] koA, Wi Z7] sto| =R Ao FiFolrt,

(5) A A+ ST (HT1080)] 32+4(3D) 7 = 3}

3D Al 3 v Y& #8l, DPBSOl £3¥ & 8992200 nme] 7 AV E 2=
FA] BE & ALEste] o Hato] E Al Z Tk &2 & 9(GinSH, 2 wt%;
PEG-TA,, 2 wt%)< HT1080 A 3£} 23} 3lo] A3 ¢ Bl (2.0 x 106 cells/mL)E
A Z3FaL, HRP(1.375 U/mL) 2 H,0,(6.0~8.0 mM)2- 8:1:1(& & ™ & 2/HRP/H,0,
yol F-uju| 2 H7held ). o] £3HE(60 ul)-S 353 (2 H=5mm, T7=1mm)°]
Yol 25°Co|l A stol =2 A S AN AEE A a3}t stol ez d v 295
48-9 Zdol Eo) ¥ a1 15 v Z71(37°C, CO, 5%)° A v &F v x| (al-E 5
DMEM(Dulbecco's modified Eagle's medium), 10% NBCS(newborn calf serum), 1%

I
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7

P/S(penicillin streptomycin)) 500 uLoll #tl 7 &<k w] &F3FA o M E & H =
38} 1| 7 (inverted phase-contrast microscope, Eclipse TS100, Nikon)< A}-85}¢]
BT X AL Fobaly] 94, 30 2 7 MY T sto] =2 AL )
uM o} M| E v E-A] § Exﬂ 9} 4 uM 9] ethidium homodimer-1-2 &-f-¢F DPBS 200
uL2 A 2] abatar 3037k v &Fataivh. 9 &S DPBSE A4 &fal &

& 1] 7 (inverted microscope, Eclipse Ti-E system, Nikon)< A}-85}o] 33 3}93\5}.
A AE 22 BAS 9o, WST1 42 Aol Aot} kol
e A, A EE E3et stol =248 10% WST-1 &8 §Hf-ah= m
HiA] 150 uLoll A 104 & wi Fst vt L %, 100 09] vl A & 96-4

o]l B Yamtola g ol E #57]E AFE5te] 450 nm @] Iholl A
gol ww B 24 a9l

[e]

_I}J'
o

(6) LA (5-FU)E o] &3 o= A HAL

2D oFE YA] A1E 9] 7§~ HT1080 Al 3£ & 96-9 5| ©] E(5x103 cells/well)©l]
2 E8FaL 244 7 Fof] 5-Z&F 9 2 9-8+2(5-FU, 5-fluorouracil)(0, 0.01, 0.1, 1, 5 2
10 mg/mL) & = 2] 8F a1, 244 1k &<t 71 v 3ttt 3D o & WA Al 9
A%, slo]l = 2 2(F & 5% GinSH, 2 wt%, PEG-TA,, 2 wt%, HRP, 1.375 U/mL, H,
0,, 6,7, 8 mM) ol Al W ¥ HT1080 Al £ & A gk §8F2] 5-FUR A 2]} t)
WST-1 ¥4 & ALg-8le] A3 A E52 3 718}l GraphPad Prism 5(GraphPad
Software Inc., La Jolla, CA)E A}-8-38Fo] v A8 &3k uk-8 a4 0 2 HF IC50
& AL

W2 2t ol g ERIE] thal 47) &S AH&8hod

A1-& GraphPad Prism 5& AR&3sto] 3 ¥ Qloh. 7 155 1He]
Frolde AAstr] el G5 cHEEE ARERTE 7o 5 #P<0.05,
#P<0.01 B ###P<0.001 = 44 ¥ At}

Al & é ‘73 I:
(1) 24 7153 A3 NS 2= IPN ol =24 g4
1) IPN 3lo| =24 A
ol Aol H.i1¥ vle} o] GinSH % PEG-TA,7} § £l;
GtSH®} PEG-TA, 7 $F4) 7} HRP-v| 7)) 4+3} 745 ¥b-3-& 53] IPN
A4S dvka 7EA g

*] %—8—01] A1, HRPi= 2 2 E(ortho) 91 %] 2] Bt 9} ¥ A] 2k Aol €]
gha-aha A S A=Al 225 9] gl ol wol] of s YA B
=] 7al(thlyl radical) 7] T4 abo] = A g5 F-all v-¥] ¢} vl (di-tyramine) F &
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[60]

[61]

[62]
[63]
[64]

[65]

[66]

[67]

[68]

[69]

8

Zufsto], =] W X (backbones) O 2 A A2} El 3} PEGE T4 ¥ IPN
stol =2 A2 AT 1a).
2 g 2= stol =2 A A Eot vl d ulol = AjHS F38l] GinSH &

h
H
H-9] Hb4 A A (semi-crystalline) 34 © 2 1%t B gl slo| =245

13'4
2T 1b).

B A= Q13 AE WA $42 AAlsh Faw ) W5l ME 5 R
2 (cell-adhesive site) <} T2 -3 4 %17] (proteolytlc degradable moieties) =
T AL BEE 99 AR DA FIA AL A2 A 2
WA S A vl e Aol PEGE T2 %] Wy o w
AT ol g A o, ARl S A2 255 248k, PEG: IPN
sto] R Wol Al e A4 0}71 AP 2 Zedle Al
Aol

2)spol ERA 4o BHE AT £42

q

S|
stol == el M o] 3D Al 32 st A5 /4 o] AlH(phase transition
time)°| 7H¢ £ &3 8.4 5 shrfoltt. =’ A3} AIZHG5E) S Al 2T 5

u ol vReol] 7hel kg 3= Hbd, whE A8} A ZH(<105)2 Y 3 Al
70 /\Q_o]] Xz sLo}q_'

B g 2} = sfol =2 24 o] IPN stol =27 A ARt v X = e
ZA 3T} o] & 9 &l Z 2] ™M (GtnSH, 0-2.0 wt%, PEG-TA,, 0.5-2.0 wt%),
HRP(0.173-1.375 U/mL) 2 H,0,(1.25-7.0 mM)&] “§ 5ol & AH o] A 7+-&
S48ttt sto] B2 A 30F 004 63 Aol o] 24 7hHs gk At A ZHE
HAT.

PEG-TA,%} HRP ‘& 57} Z-7}Fshol whe} A3 o] A|7He 7h 4 JITHPEG-TA2,
5120 A 303; HRP, 3433 A 673) (% 2a%} 2¢). ©] 2 3}3= PEG-TA, ¢} HRPY
7 FLTt HEA g S A 02N wE 3D sto| =2 Y EL A
H & Fegiths Abale o) A E 5 2l

H,0,+= HRP-1| 7]] L2} 7}l qh-g-of] A] 7] ﬂi*ﬂ Fog A3hg s} B2
Oﬂ%LOM Hzoz 5 EA s EE} L& Stol =2 YAl &

Hanz g 9}8 & EO%% E} —“iﬂ“ﬁx}t 5.5 mM H,0, o4
Al Zkell 9] 8k 2ol 7F gtk A& w gl o, o]= - 7kl Ad wkg-oll A H,0
& 5(5.5 mMoll A 7.0 mM)7F E3}¥ A vhi= A2 ol v ghek(5 2d).
%—Ul%ﬂll‘z,—“ﬁﬂmﬂx}b S 7h GmSH gHe] 623014 133539  f1oll A H
d sto]l =2 A P8 Frgrhs 38 LS th(E 2b). o] A/ HRP]
& o] A Bl T1F o 98l A H o] B & g whgol o g § 4]
E %=
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[70]

[71]
[72]
[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]
[81]
[82]

[83]

A ZH60-90F) 0. & slo) =2 A A8 A A3t}

QoFstAH, B owlbg 2= slol =2 A Aol el 24d 7 g A st A S
Zb = HRP-v| 7] o] = 7ol A3 vhg-& -3 Al 3 PEGE -4 ¥ IPN
stolER2AE Akt o] dt 558 AL A Az L A7t 7§
Al A b stol 2 A v EY 2 o] 34 A XS A A A& s)sho]

= LA
22 FF T2 E RE V] bkl o] IPN stol =2 o] A4 ot

A = Y Al(native) TG 7 A B & T xstA T ols E Aol & FHx1 S

T A= ZEEH A E e ¥ Wn| gt 7l 7hs gt

AU Al (collagenase) S E 513 vl E ¥ A v &2 3 2 B LA (matrix

metalloproteinases)i= & 92| # F-(invasion)¢} ol T3 @ 4~ =2 el A St}
upebA] FAE = g 2o A7 M YgS A stel=2A EAS

Abgsto] Qly ¢ mdg

tf & WA e sliof & %

v g Ahi= A el o) PEG

1

iz
Mz
o
il
4
oX,
it}
=
Z,
ol
©
(r
il
i)
©
BN
12
it}
ofN

0,

Aglelglo g A E slo]l= 2 A2 52 oo €A 3| H3 =) <] 5 IPN
Shol =218 30 Fol % FA19] 20-25% 5 §-A 8F S TS 3).

WA= 5 F71E Z glEko] slol =g A A S FUA It A&
erolyiith, o & Eof, 5h& Z )1 dEKP1G1, 1% PEG-TA, ¥ 1% GinSH)< 2t=
IPN Sto| =2 A o] S32 744 A =5F2] 39-76% 3 T}

$HH, %2 552 (P2G2, 2% PEG-TA, H 2% GnSH)E 2L sto| =2 o] 3 &
& A A AM el A 2] 178-348% S H

A= A SFA(ANE 5o PEG B Ao & 5
woll F¢HH B2 = S g V] dikelth ol ¢, ¥ g A= IPN
el =]

i
bol = o] el e Fkol hak U2 7hA 31 ek A 2ol
Folizl ME 2 oA i E G Ao Y] gL 919 AT FY
WA B AT 2 ee AAL

(3)IPN &to| =2 Aol 24 7}53 ME- 2~ 9] 7| A& 7 X (stiffness)
SAE S7= v EY 2] ATt ool X3} Moo A Al a49ds
HolFEr), Bl x}= PN sto| =& Ao] u E g Ao VA4 7 (rigidity) S

2T 5 Q3D T Y THE WE S YA o R 250
EHAd H (elastic modulus)(G)= H 7Fst7] 9 8fl, 2 &8 2h= th g PEG-TA,,
HRP, GtnSH 2 H,0, 559} dto| =2 A o] % & A7k 2 9] 3Z (dynamic time
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[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

sweep) o HA AT 2 A2 FAY. £ 45 gol B2y %

iy

IPN

WA A e %7}3 <l PEG—TAz, HRP & H,0,°] 5 %7} F7tshel] what
G'#kol 7t H0,9 29, 6.0mMET & H,0, ¥ 52 FAH sfol =282
stol =27 /ol th g H,0,9] E3}E Q13 A 8 54 S vtk

SHEA, ¥ A A= 52 GuSH $HFo] stol =2 A F<t 7HA ¥ HRP
A wiFol o] g M ERAE f gt A S gl o)y gk Aap=
G'7} ol =2 A A o whe} t}FehS 9 Z I THPEG-TA,, 0.01-810 Pa, GtnSH,
5-900 Pa, HRP, 0.03-1000 Pa, H,O,, 2-3800 Pa).

stol =22 7 haof th gk Al a3t & ZAFS] A e, & A=
HT1080 A 3 = 71 <3} 3k IPN 3l o] = & 21 (PEG-TA,, 2wt%; GtnSH, 2 wt%, HRP;
1.375 U/mL)®] G'4t& S8 9t ¥ 2= H,0,9 5528 WAzl o2 x
EYH A GRS 24T,

H,0,9] 42 sto]l =27 P& 8l 3235 7] wlitol] A7 gl IPN
stol =& Ao A= ghA Al7F A TH2400-2700 Pa). S| S A1 %, G'3ES
A|Z7FIPN sto] 222 mj E e 2 o] A& slhE v 54 0% A4 JIvhE de).

ol Ai= M E7F3D HIER A P A& WalistaL, H,0,5 Al A8, sto]l =22
A Feh ad SAS AAT 7 7] wisEol Tkl Ad T AT e B4
of71€ + vk

ol A S utgo®, F = AR | AlE AE YA R U E
v E ¥ 2 7% (High, 8 mM H,0,, Medium, 7 mM H,0,, Low, 6 mM H,0,)%
HA3 4 stol =2 A v EY A e gt Al -4 3} sto] =2 A 9
EY A A Y R E "I 74 &3l H0,5 HSAI 71 02X
S HA o2 AT 4 Qv A S golofdi.

@ IPN Sto| =2 A S AHE8teq 22d ¢ 2d

B A= IPN sho| =2 218 b Al o] F4 &4 S A8tk /\oycﬁlep_f;_
o|-& 7hs g A tAlol ek A3 Al syl e & :
T A o8 AAE FF T2 E WHEV] 98] HT1080 Al £E th4F ek 4 5 (High,
1300 Pa, Medium, 900 Pa, Low, 270 Pa) 2.2 | 4] 3} ¥ slo| =227 | E 2] 2o
Mg stetal H o 79 Fetb v g

Vg 2= T os v EY a0 o el A E AEH I FA EA S
Aot & A v EY A ko) whet A o] & e g2 W3] ol
ol==2 A ol A th o] BE 7hHe gk M EE IS 5a).
A 7}= IPN stol =2 A o] A 3 4 314 (cytocompatible V| E

>%
i
o
ol
]
oo
o)
o

A

o]
225 TG 25 AR Bk S EAE, U 4 A P stiffer) 713
Wol A mlokd Al ¥ o] el 712 ol A mjokd AR she =248
H A THE 5b).
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AT
(721 E2VI7FEdE d ik
El 2HR] (tyramine) & E3F8k= =840 a1 ¥A7F 7k A9 3204l Al
WG 8 J o5 FA U ESZAPN) slo] =24,
[2-r&2] Aol dojA,
A7] ar iAol IAks) & A (peroxidase) X IS AAH,0,)E H AL A
%X}‘é ol 7kal¥ A& Eﬂgi 3z, 3 Al v kg AT A E

[ 3] Xﬂzf‘%}@] 9}01*1,

A7) ket g as 22 YA 35 A] ] o] Z(horseradish peroxidase),
= FEFX] 2 3 5 Al Y] o] Z(glutathione peroxidase),
k= 3 5 A] g] o] Z(haloperoxidase),

u] ol 2 3 £-A] ] o] Z(myeloperoxidase), 7+ 2}-o} Al (catalase),
&) 2.3 2 ¥l (hemoprotein), 3 &-A}0] = (peroxide),
H 5 Al g 352 (peroxiredoxin), &= 3-2]F 4 3 5 A] €] ©] Z(animal
heme-dependent peroxidases), E| & 0] == 3 & A] ] o] Z(thyroid peroxidase),
HlUF H 2 B 5 5 A] ] o] 2 (vanadiumbromoperoxidase),
2} & 3 5 A] ] o] Z(lactoperoxidase), E] & A] H] ©] Z(tyrosinase), 2 7HE| =
<Al ] o] Z(catechol oxidase) & ©] Fo] Zl ol A A el ¥ s} o] A}l Z1-&
E Z] og O}L: 3;4. OJ /(ﬂ 3L HH Ol:_Q. A]—E;‘é]lfr Zﬁl—xﬂ Lﬂ E'ﬂﬂ(IPN)
slol=2 4.
773 4] Al1grell oA,

A7l DA @A A 7| B4 Sadd, AR A P AEd
g iEd o] E, Zrold Hio|E, Algtd, Al ete HHo]E,
Crtgl Aol E, gAYl E, Feball, ¢Hiwl AHEH]E] sl
depwl v EZVE 5 UFEAL, -411‘7/] w20 = o] Foxl 01]7‘1
A st} o] gl AL S-S = s, 3kl Al E 0 FE FEHF

S HA U EYZAPN) 3ol =

[7d 73 5] A1ael] oA,

7] 84 A= E ol € 7l = 2] E(PEG),
=2l %%H%AME PEO), 2] ol & gl o] W1(PEI), E 2] H| d ¢ (PVA) Z
o]

=h=4 1

14 AEE s ol el A% SHow

o
=
AT 45 AT F S1ZLAPN) o] =2,
ATEe Algel oA

A1 84 ¥ A= Y-E 2R (di-tyramine)& 3 A 8Fo] 7Fal A 3 Ek=
Ex o7 =, 3a) M E v kg A S 2 F3HA Y E R A (IPN)
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812 7] A6@ el ‘”01*1

[°d -3} 8] A

4% 9] A1gkel Aol A

A7 2717 R E A i Ae] w50 S S AsiA kol
Tt E A S 5 0= 3, 32k Al v a5 S3HA
Y| E 9] A (IPN) sfo] =24,

(47101 Alrgel] JdofA,
71 B &bl (tyramine) s E 3ot 84 ALdAY] R SRS
AsIA|iko]l Tradh= A& S 0= of=, 3abd Al X g8 AT
S A U EY]ZAPN) sto]l =2 4.

(A8 11] A8l Yol A,
A7 HE717F 29| A 2R 1T S S A

stol == Ao v E o] YA A w7t 7 =
32 A wf g A A5 T3 U EQ AIPN) Stol =2 4.
[(7-g 121 A1kl gJolA,
371 Bl bRl (tyramine)& X 3ot 84 LwAe] s LT S
A7) stol =2 A o] wj EY A 0] Y] A 4] = o=
Bhi=, 32 A 3 | -8 B35 T A U E S| A(IPN) sfo] == A
[(7-a13] A3kl glojA,
A7) stol =R AE RS E A E BAE T A H0,) 5ol whekA
AZAZE BE= A7) Stol =2 A uj ER 2o VA A A s 24T
U= AL EH o= o=, 3aHd Al G E AT A
Y E9J=(IPN) 3lo] =24,
873141 A1l sletA,
A7) shol =2 A& Wl J3)| § A (proteolytic enzymes)©l] T 5} <]
b B, 32 A E kg AR5

—_

78 151 A48l dofA,
| whulal X8 § 4= F ekl yAl(collagenase) ] A2 57 07 3=,
A A g AT TFA U ES AAPN) St =

g3 16] A
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[e)

stol =2 Al

9 ] =9 F(IPN)

Fx
ol 31 A,

&

A1

@ 17]

Q_—rL

[

lo| =g 4

< A I ESA3IPN)

o 3101,

&

A 17

18]

Q_—rL

[

=27,
El&717h 5l el stk Bl ebel (tyramine) & 388t

=
aLE-A); B8} E A (peroxidase); R #4842 (H,0,)

3ol

v E 9] Z(IPN)

84

T
T .

@ 19]

Q_—rL

[

8ol

9 ] =9 F(IPN)

Fx

84

sz

% 20]

Q_—rL

[

2}, E] 2} R (tyramine)S 3 3¢

31372} A4S} & A (peroxidase); 2 A4S A (HL0,)

slolm =2 A

9 W] E 9] =1(IPN)

oz, 3744l

Ay
s ol

84

s

A 3174}, ¥l 2F Rl (tyramine) 2 3E 3

@ 21]

Q_—rL

[

7Fstol

= =
£ A

Z~(peroxidase); ¥ A3} 4 (H,0,)

B

of I2ks}
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(b)

Thiolated gelatin ~~ HRP/HO;
RERNE—

(GtnSH)
Poly(ethylene glycol-tyramine Interpenetrating network (if'f‘ﬁ} |
(PEG-TA,) hydrogels
2]
(a (b) (¢ (d)
o 80 2150 2450 @ 300+
@ r o 3 ?
= 40 100- <300 © 2004 ]
§ 20 é 50 é?ﬁi} §%£§Q
; @ @ o
u w i
i g ol LD o EBIEL
;;3% afz‘} gi?i’ 9 Q;’?& a::& s»}f’?’ %g;i %3«5@ Q;g@ J%k : Q‘:’ &@{}%%@@%%ﬁ §

PEG-TA, conc. (wi%) GtnSH conc. (wt%) HRP cone. (UimL) H,0, conc. (mM)
%3]
(a) (b)

800 * POG3 200 « POG3

* P1GO
400+ * P1G0.5
« P1G1
300- . P1G2
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