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71 A At n¥E A ZEolv = (polyimides), o}~ AH(polyamix acid), ZEITZZHE
(polycarprolactone), Z&|oE|Zo|1|=(polyetherimide), WdE(nylon), =T o}ev|=(polyaramid), Zz|H]|
d%¢ZF(polyvinyl alcohol), EFHIEIE2|=(polyvinylpyrrolidone), EH#|HZZFEbrlo]E(poly-benzyl-
glutamate), Z2]¥d#d e g Zeoln}lo]=(polyphenyleneterephthalamide), Zzlo}d# (polyaniline), Z&|o}=
2ol Ed(polyacrylonitrile), Zg]old@élSAlo]=(polyethylene oxide), Zz]2E]@(polystyrene), AE
2o (cellulose), Eotadeo|E(polyacrylate), Zz|wEuElaH# o]E(polymethylmethacrylate), %]
ZAH(polylactic acid; PLA), Z#]Ze]F4H(polyglycolic acid; PGA), Zetal Z|Fe|E4te] 358A
(PLGA),  ZE{Z|(dEAgilo) =) elal Zg e o] E-co-F-E A ezl Z&e]o| E}(PEOT/PBT),  Z]EAFE2H
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{poly(ortho ester; POE}, ZE|(ZEZFrigo]lE)-tjotadw olE{poly(propylene fumarate)-diacrylate;
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A7 ke ﬂlro]t'ii , MERYE AR AfolAE A A acidic fibroblast growth factor; aFGF),
A7 Aol M E A A(basic fibroblast growth factor; bFGF), ZFAAE A7 A}(keratinocyte growth
factor; KGF), thﬂv’%ih_ A Aol AF(vascular endothelial growth factor; VEGF), ZIAZE Azt

(epidermal growth factor ;EGF), dA%Ff2 AAA-AA(platelet-derived growth factor-AA; PDGF-AA), &
A AAAA-AB(platelet—-derived growth factor-AB; PDGF-AB), dA%&) AAAx- BB(platelet-
derived growth factor-BB; PDGF-BB), B&A 73+ 4412}~ a (transforming growth factor-a; TGF-<3}), A
g AAAA-B (transforming growth factor-8; TGF-#El), A&H FAF AA&AA(insulin-like growth
factor; IGF), &%7A} ¢1AF(tumor necrosis factor; TNF), ¥ 2 2] AZFA A& A granulocyte-
macrophage colony stimulating factor; GM-CSF), A7 XA A (neuronal growth factor; NGF), &322
3}  EGF(heparin binding EGF), <QE#HZ(interferons), AIAF Z3A(erythropoietin), AEFTI-
1(interlukin-1; IL-1), <1E¥Z-2(interlukin-2; IL-2), <IEFZ1-6(interlukin-6; IL-6), <AEFZ-
8(interlukin-8; IL-8), %7 &43} ME|=(tissue activating peptides) % FAAZ o]Fox Foa Ae
&= sy o] e RIS EAHCRE s WY,

Q) FH F AA AP 2D 1R8AS e 34 2

h) A% 3418 b FedUAsge ¥iehs AEea Axgyon AxHm,

32k A Felo] AR AP nRA ~AEsd oFEo] FoHa, A AP AA 1EAR I"HE AS
540w sk, teduAae Tieis AEEA
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Agatel] hej A,

A7 AR A nEAE ZPo)n|=(polyimides), Z#oly2~  Ak(polyamix acid), ZEIIEZZZHE
(polycarprolactone), Z#o|E]Zo]u]=(polyetherimide), WU¥Z(nylon), Z7oleg}v]=(polyaramid), Z&]H]
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d = (polyvinyl alcohol), ZE|RId¥]E2]=(polyvinylpyrrolidone), ¥l 2FEhd|o]E(poly-benzyl-
glutamate), Z2|¥d#d e g Zeolnlo]=(polyphenyleneterephthalamide), Zzlo}d#(polyaniline), Z&|o}=
2ol E(polyacrylonitrile), Zgold@éllSAlo]=(polyethylene oxide), Zz]2E]#@(polystyrene), AE

2~(cellulose), E#lotadel o]l E(polyacrylate), Z@|vEvlela o] E(polymethylmethacrylate), E&
Zak(polylactic acid; PLA), Z#Zgl&2H(polyglycolic acid; PGA), Zg|gity ZglZeZAate]l FE5eHA
(PLGA),  ZEH{ZE (A gAtol =) g 22 o] E~co-F-E A el g Z& 2 o] EX(PEOT/PBT),  ZE@|E Ao 2F
(polyphosphoester; PPE), Z2]EA3AI(PPA), Hdotslol=glo]=(Polyanhydride; PA), ETQQEXof|1H
{poly(ortho ester; POE}, Z|(ZZIZAFEvlo]E)-t]jo}ad o]E{poly(propylene fumarate)-diacrylate;
PPF-DA} ¥ ZgldddlZelo]Ztjolad g o] E{poly(ethylene glycol) diacrylate; PEG-DA} oA A&H 1%
]ALO]_Q_ Ex]_o_i o}.% *ﬂ:ﬁ%zﬂ.
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A7) A AP A miAlE stelEFZA|olvlElolE W Ak Edal 1% o] FUtHEE AL 5F
o7 Fh= AMEFDA
AT 12

A7) FEe dgolrnFdel vlERYY A AdfobAlE A7l A(acidic fibroblast growth factor; aFGF),
2714 AfrobAlE AAelAH(basic fibroblast growth factor; bFGF), ZrAAME A<l x}(keratinocyte growth
factor; KGF), d#WIAFE A< A (vascular endothelial growth factor; VEGF), ZEJAHZE A<z}
(epidermal growth factor ;EGF), A %f2 A4AA-AA(platelet—-derived growth factor-AA; PDGF-AA), &
A AAAA-AB(platelet—-derived growth factor-AB; PDGF-AB), dA&%& AU~ BB(platelet-
derived growth factor-BB; PDGF-BB), &&H3% A7<1A}-a (transforming growth factor-a; TGF-<3}), &2
A3 AFAA-B (transforming growth factor-B; TGF-#E}), ¢1<Ed A A& A (insulin-like growth
factor; IGF), %A} 21AH(tumor necrosis factor; TNF), ¥ 2 tha] AEA A& A (granulocyte-
macrophage colony stimulating factor; GM-CSF), A173AM A%< A (neuronal growth factor; NGF), &34
S} EGF(heparin binding EGF), <lEJ#|&E(interferons), ZA&d7F ZdAA(erythropoietin), <UEFII-
1(interlukin-1; IL-1), <IEFZ1-2(interlukin-2; IL-2), <IEFZ1-6(interlukin-6; IL-6), <AEF71-
8(interlukin-8; IL-8), %7 A3} FE|=(tissue activating peptides) @ ZFWAR o] Fo|x Fo|r] H¥]
HeE v o)y AudS EHoRE e AEdA.

A3 13
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A7] AR AP nEAE ZEAUS EFOR ke AlEEA.
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A7) A A A 18R ZH FAE 0,150 mPS EAOR sl AFEEA.

7l & & of
By ofR AU ~ElS ¥iehs AEHAC B AowA, Fr FAYORE 339 ZEHE o]gdtd]
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MEGAE F 71x Edo] A& Eduo] A|ZH A FEHA|ZA4[Chitosan—alginate hybrid scaffold for bone
tissue engineering. Zhensheng Li et al, Biomaterials 26, (2005) 3919-3928], A= HWo] Hxsta %37
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2 Ao A] 7] AA AEAd a8z 58S Ak gloy, 53] E¥olv|=(polyimides), E ol
(polyamix acid), &E#]7FZ=2-E(polycarprolactone), g B Zoln = (polyetherimide), W& E(nylon),
ol = (polyaramid), &8I ¢F(polyvinyl alcohol), ZZHIE3E2]=(polyvinylpyrrolidone), &4l
AZF et o] E(poly-benzyl-glutamate), E&|#d e ZEolulo]=(polyphenyleneterephthalamide), &#]o}
Y% (polyaniline), Zglolad2yo]E™ (polyacrylonitrile), Z#]old#éolZALo]=(polyethylene oxide), =
g =B (polystyrene), HAEEQ~(cellulose), Hlotad#o]E(polyacrylate), ZEwdvleladdolE
(polymethylmethacrylate), Z#]&*H(polylactic acid; PLA), Zz]28]F4H(polyglycolic acid; PGA), Z&]gt
Ab FYEEEAe] FEFAPPLG), EFEHEE(EASAI| B H | gy o] E-co-F-E A H o 22t o]
E}(PEOT/PBT),  Z2|E2¥o|~E (polyphosphoester; — PPE),  Z2|EZ2upAl(PPA),  E|Qslol=glo]=
(Polyanhydride; PA), Z# e 2xo]2E{poly(ortho ester; POE}, ZZ(ZZIAFujzo]E)-tjolaHo]E
{poly(propylene fumarate)-diacrylate; PPF-DA} 2 Zz|odzZeto]F]oladd o] E{poly(ethylene glycol)
diacrylate; PEG-DA} T4 Aeld 1& o]dds 5H2= i},
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R, 2 THA A7 AA A A aZAe] Sl 5EE A2 gley, 53 FEHl, dAvolE
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EE, B owge 4] AA 434 A ;A W AYEA ol =EA|clsteto = 3

4 g) Z¢ FAHo] 30 ~70 kPa9] &9 ¢tHo=m YL EHoZ 3}, 30 kPartl e
W EQ bEe] ol ¥ FRE FAsted ool don, I¥e] BEqfEAl o|FoAHY. E
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Lk, B ddgoa AV 2IEEd FFAI7= e TR 58S Ak gloy, nEA A 4] o=
o] Fojpauve HEZJE AR MAFolAlE A& A (acidic fibroblast growth factor; aFGF), 93714 A
frolA¥E A7l xH(basic fibroblast growth factor; bFGF), ZFEAMX A%<l x}(keratinocyte growth factor;

KGF), dIANIAFE A&l R (vascular endothelial growth factor; VEGF), XI|AE A<l =l(epidermal
growth factor ;EGF), A A< x-AA(platelet—-derived growth factor—-AA; PDGF-AA), A A
Zelz-AB(platelet—derived growth factor-AB; PDGF-AB), dA% A<}~ BB(platelet-derived growth
factor-BB; PDGF-BB), #Z@ 3k A4 A-a (transforming growth factor-a; TGF-¢3), A=A A3 AAAa-
B (transforming growth factor-B; TGF-#lE}), A&d FAF A4FAA(insulin-like growth factor; IGF), &
G AL QA (tumor necrosis factor; TNF), e 2 o2 A2ZTA 43U A (granulocyte-macrophage colony
stimulating factor; GM-CSF), AZAAEA <A (neuronal growth factor; NGF), #3814 EGF(heparin
binding EGF), <JE | &(interferons), A3+ Z¥<lAH(erythropoietin), AEFZI-1(interlukin-1; IL-1),
AEFZ-2(inter lukin-2; 1L-2), VEF71-6(interlukin-6; IL-6), S1E]F+71-8(interlukin-8; IL-8), %%

=
48 WE=(tissue activating peptides) 2 FHAL olFoldl oM HesE sht olge] HRYS HAo
2 @,
wap ohjeh, ¥ WWe V19 ge WHOE AxHM, 349 A4 Fue] 4A A w4 SABS o
Fo] FoHw, A AT A wRAR 7YY, FEALAN LD TPFE AXRAS ATt

EE, B ouge gy] AzwAs aPFAY SEE AR glou, mFAsE 0,150 mYe Yo @
o 29 AV SR gfow A% AN Eaht okE AW wE el wEse, Feur $AE A5
= gTo] gobd AE 4% Bl FRIA ekn, ofEol AUAA A WEEE Ao wAY
Sick,

2 orge] el ojatel AZE AEEA AR CACL, CAC-2 B CAC-39l tiste] Z1AH BwE 4% A3t =
g 57} ok 19 PV FANASE Bk SRS ST + AT (% 5).

EF, 2 o] Wl ofste] AlxE AEEA AR CAC-1, CAC-2 3 CAC-3 Wiste] 555 A3 23},
L 49} o] ¥ §e] FEIF ok = AV 7be A]e] 58] ¥ AXY.

2 oatmo] HMof| 9sle] A|lz®E AXEA AE CAC-1, CAC-2 2 CAC-337 AA AdA HA nEAE K
FES FF5A7 FEH 2AEE AR Uiste] dE UEAES A Ay, & 63 Zo]l Y FEV}

]

- -
B A wet AlEeEA e 7IAA s 24 5 AT,
Tgk, 2wl e oste] AxE AEXHAE I8 FA 2 wgt FE wE ARE 2EY 5 A
gk, 2 owge] W oty AxE AEHA S 3D AA FEE V|EoR o] AxEHBR AEHA HA
of #daA HAE7} HAste] F24, A4AE 5 dovw Fyo AEX Gy AEEAS vud o 7AH Fx
7b AFskar, 24 Aol o s deojd = dow, 2 QYA Bag AR o des HER AA

we] ol olstel AxE AETAL W NP 5 @ 249 A=, AY $E 5o o8 & 9
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%32 B owgel o AAde] % FEARALRS TR AZTA F, ARY Feka 339 SAFE

oREg FA7a Aol ER mE e A¥HA] BN ARKlo|t)

%o B w9 A olste] Age FEAYALNE TFsHe ATRA FEES dehis adx

otk Sk e BF £HES vehin, MFA Tl kel $588 dehic,
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A AN elstel ARE FEADALDS T ALY FRYEASS
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WS A7 G FAF g
ofgfoll = HAlelE Fo] ¥ W] 78S S0 AAS] Ao, ey, B o] Werh AAlde] 7

9 Mz BARE Aol opde ¥ o] Falt s|&RoplA WES AL 4K Aol A,

N

<FAL 339l B2 AxHL olgH

[

A =2ALE A=>

AL 329 Z2Y AJ2ge 339 2R (DTR3-2210-T-SG, DASA Robot, South Korea)®} -] A]2®l (AD-
3000C, Ugin-tech, South Korea) ¥ 42 AxDAZ FAAT. AL dF A|A8S F 7o AZgre ~
HolA9o £u2 Ui £33 A 09 2 £33 fAxy pAPr. AHo|AY exE ATYAS xHFow
M £3 T a3 o2 fAIETE. 2Eo|x9 HE AAS] Y5t dartart KE&EHoz AAHL, o
TN =F e el §d0] A7) H9nE TEY AjxdEe el §9& 25 TR 7HEada, =&
< ZHOAREE &5 AEE HA3E] flete] A 1FE IEEGIT.

ot ©

Ao A= ZFEbal EFd- 1 (Matrixen-PSP; Bioland, South Korea)& A|&= o] &3ted 32k ~AE=
4 =5E o] gste] Zehd 84 EE b9 150 kPa, T2Y &= 17 m/sZ 33d A
Hej o] NTGAZS AZerr. AME=E 20X20X2 miE TR AT}

ARE ~NE=E FAAZ7)(SFDSM06; Samwon, South Korea)E o]&3te] -76 CollA 3Uzr TAAZRE L,
A Azx" Z94 ~ME== 7l (Cross-linking) S 98] dwkxo=z Falal 7hale] AFE%3E 80% of ek

=
O
L3 A1 71 EDC {l-ethyl-(3-3-dimethylaminopropyl) + carbodiimide hydrochloride} &<ol =3g3}o] Al Azt
Bt Jtusideh. o & 919 2713 YAl 2 ARSI

2 BANER B AABEE WA 3RY A% FUE dEhle, 4 ARE o gl o Fus
vehgozd SEe Erevldl A9d FRA 54 A e

<GHE FTAI AXGA Az GA>

olo] UurA o7 ATo|A oFE thAl AR EE ZrThW-B (Rhodamine-B; SIGMA-ALDRICH) @& wztAlS ul:= 33}
& 45 PBS (Phosphate Buffered Saline)ol &3gale] ZebAl A& S5AF .

FES FFAII ~ME =+ NaOH (DUKSAN PURE CHEMICALS CO. LTD. KOREA)S} 32t /TS =33sted 742t o

-1 =
2 sz A dAMolE &8 gl FaE IR AfEES fWlel LZxste] :d 6ol
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Al#kstar, 7H7he CAC-1, CAC-2, CAC-32.2 WHsigit} (1, 2, 3 AR AAYo|E F=7t FolR).

Yo E gAML Z+7F 5 wt% ("CAC-1"olg} &), 10 wt% ("CAC-2"2} &) 2 20 wt% ("CAC-3"o]z} $hH=E A=
3901, YA Yo]E 1: NaOH 3¢ =% v &= 7} &HLS A %39},

dlol 7t mRE AEgAe] 33 T2E Susls] 98] 60 kPao) srEez 9 (Suction)slt.

Eol dAS AR AEZdAE duldgom dAo|EY stwE AF2EE CaCl, (SIGMA-ALDRICH)E 3xF &F-F4
5

g AERAE FANANA dsh 7] F AXAA AFHoR fRADN sG] EFY ALIAE A}

zZ}zve] X & CAC-1, CAC-2, CAC-3€ 5x10x1.3 mme] Z7|2 A|Z3 & UTM (Universal tensile machine, Top-
tech 2000, Chemilab, South Korea)s ©]&3le 0.5 m/s® 9 L& 7tato] A A& 54U

15 m¢ IUZ HFBo AxEFS 10 S A T 5x5x1.3 mme] I7)E A ZS CAC-1, CAC-2, CAC-3 A=2E=
1S UV/VIS 3354 (Optizen 21200V, Mecasys Co., Ltd., 3+2)E o] &3}o] 543
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