
!JQ.*I~~fIJ m+--~ m=M ( ~~/\+1l..~+,Ej )

Journal of Engineering , National Chung Hsing University, Vol. 11, No.3, pp.53-65 (2000)

CBD-RGD Jtt~mffl15~*El.*~11~~~~t*~ :
='~.~Mfl~~~~~~~~tt~~.MW.~~.

~~t~,~

53

tuli1 ~iiJ : ~ RGD ijt!ttC~mBff) , integrin ~fm 0

~liJfJi:~flJm-fiE!3~[Zg.If~~~~ RGD (arginine-glycine-aspartatejZjji B~!(::g CBD
RGD)fi~U*tf4~iIDi1Hj2Xff 0 zM ' fJGfl"l~OOllt~ RGD mBff~m1n~1W~Ef3~~

(polyurethane, putt . nm8~-!tfiJffilp.61lf1~ftz.~~ , t)J£~~2X~I*Hf4z.rrn~fEl?&tt ' .Mz
BJJW1 CBD-RGD tE~1W ~Ef3~~ J:l¥Jmt~~mJl*~ : ~1n~.li7fJi:zfUUjtEt~tfj1lt-a- RGD
Zm Bff1n/f'~:f;ff4J:fi/f'lPltffiJffilf*(celi line)g)GBJ:fmtffiJffil(primary cell)U61lf1~~ z~~ , .Mz
W••~iID&.$tt.o~••~mfm*tffiJffil~.~~*~~CB~WDtEMf4~iID~~g
r.f;E~tffiJffilU61lf1z.JJJfig. ~~*5*~~ .CBD-RGD f;E~tffiJffilU61lf1z.~* . tlM1/f'~~HM
f4z.~iIDttffffij~~J'~ , PJfig~[Zg~ CBD-RGD tEi~Hi:f;ffl J:1¥J1J&1lf1JJ/f'[t1~px . 1lt)'~ . 1lt
RGD ~B.f;E~/f'~ffiJJff!!1n~ -fBlHf4 J:zU6Ilf1~*slfz/f'[P] , PJfiglZ9~tffiJffil~rmz. integrin
~fm~.z. ~.ffi~ffij /f'[p] oA~·fJGfl"lslfzg~wDmB.fi~~BJ:~tffiJffiltEMf4J:I¥JU6

~~*~~~~'~~fm~1n.~~.'~tE**~~.I~zli7fJi:J:~~mJJ o
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Abstract

In this study, a recombinant RGD-containing protein, CBD-RGD, was applied to modify the

surface of biomaterials. Previously, this protein has been applied to polyurethanes and its effect on

cellular adhesion and growth, as well as blood compatibility, was evaluated. The optimum

conditions for application were established. The focus of the current study was to find out the

effect of RGD containing protein on adhesion of different cell lines or primary cells onto different

materials, and to compare it with that of plasma treatment. In vitro cell culture test was used. The

results showed that the effect of CBD-RGD was different for each material, probably due to the

unique adsorption characteristics. The effect was also distinct for each cell line or primary cell,

due to the difference in numbers of integrin receptors. Finally, we found CBD-RGD was

especially efficient in promoting the attachment of primary cells, and its overall effect was generally

higher than that of plasma treatment. Therefore, CBD-RGD could be potential in tissue

engineering related applications.

tEf£l~If~(tissue engineering)l¥JliJfJi::ep , t-j1';i'~

*.§.~~~m;f.tf4(tissue repair materials)l¥J~* ' ~#:7 §j.

;gfl.RErJ-j:~;f§,@:t1z),~ , ]!'!:ffl~~gij I~~HiHJffg~~llft '

-j:~m~~f£l~ErJ~~'-R-j:~~~ErJ~~~MM

~§j.;g.RHErJ~~t1~ , f!'!EI!<Z/fflJ*HlJffgl¥J~~llft-j:~ ,

~~mffl~OOa~$~~~.*HlJffgMmzttfio

RGDF¥1"IJ~*HlJffg~~~~~ fibronectin epfIEJ!*Hl

Jffg~~~ErJmtIJ<r}]~g!'j'[ f:;L 0 tE~pg , '2PJl-:!~¥Ij*HlJffg~

00 integrin receptor ErJm~*5~fgt~ifJ*HlJffgpg{t~~fU~,

ErJ~~'~*HlJffg~-j:*HlJffg~ml¥J~f£l'~*HlJffg~-j:~

1@'&~f~lLt ErJ 2!x:~ , *Hl1ff!I~ ffiJ IJ& Ilft1n Jffg)'~ FEl~ ~L [1

5] 0 E;g~MflJffl~~If~~Jl:t3 RGD ijjjtt[6] , ~

ffl~Z-!lD~ffltE*'§'~f~1JH.tML ' fUrn RGD ij1Ht

B~ ij fA' fIEJ!*HlIff!IErJ~~1lf1 0

{J'HiJtn:gt;tMmm:~millJ.~¥H1 ' ffiJ~q::g,AI~

fJXB~ftbt~ji RGD[7]~1Ei~.§j.;g~fll¥JfFffl[8] ,

[O]fIjJ.~i~U ' ~~If~~j§[9]B~i/!<Z~~~. RGD ~B

fiPJ~g~fg;gfj:Pit'] Jtn/H&M~l¥JfFffl 0 ffiJ*.~:¥:PfT

~ffl~~~Im~~t3 GDZ~Bm~~*W~~

Jtn+f&ErJ~~~~ , tE{.,Hi Jtn :g~ 'liMf4L~~§j.m

tJ°
* • ~ pfT ffl Z CBD-RGD (cellulose binding

domain-RGD)~-fi~~~If~~~zt3 RGD ff1"1J

Z~B~'-~mn~ ~ITIJ&~~_~*MML' ~

§l¥JtE~¥~~.M~ml¥J_~*.~@~fi'U~

J!~*HlJffg~~1lf1ttfi[IO,II] 0 *jjJfJi::~IJ±~~tWg;j~=a

PJ flJ ffl CBD-RGD ~ ~ ij9; & Ej3 M ~~ (polyurethane,

PU) , ~;ft~~(poly-L-Iactide, PLLA):SX~;ftM-~dM

MB~::tt~~~(poly-D,L-lactide-co-glycolide, PLGA)J!

fi~OOafi'~~MMzep;gl¥J*.WB§j.;g/f.z

t1fi[12] , f!'i~fJJ;i'~]!'!J!-*flJm CBD-RGD ~OO2!x:

fi~~=aPJm~~*HlJffgMm~~~z~tto[O]~,*

.B~fgz¥g~~lti/!<Z~W~~2~fi[13,14]tEm~*HlJffgtEl

,@:t1L~>;&ziH~ 0

2.1 t.tf4l¥J~{iW2!x:fi

*.~pfTml¥J PU ' ~~~ Upjohn 0P]~~ErJM

0"1 Pellethane" 2363-80A ' PLLA ~~ B * Shimadzu

pfT~~ , ~~ji*~ 19 lii; , PLGA ~Ij~~~ Sigma 0

qJPfT~'@: , ~+ji*~ 8 lii; , THF (tetrahydrofuran)~~

~ Tedia 0P]~.@: , chloroform ~~~~ Tedia 0P]~

.@: , m~.I§'~ HPLC *& 0

~{i PU ~~[15V§7t7tmzt3;g 3wt.%PU ErJ THF

i~~ , flJmf~~i~:g~tli~mi~~1n 15mm f~~~J~

h Li1tfR~~I;;J)-Hm ' ?M3t~~;fj5zA 50°C8"J~*§ep~

~z 8 IJ\~ , t~m:ffrJt!ll~Zf3t ' 1J,: 50°C8"J~*§ep¥JJ!fT

ffil;~f!B~ 8 /Nl~ . =* ~#;7~WlZ;g~m:ffrJ 0 l-:!~fj;j1Ji*

~{i PLLA fD PLGA ~~[161 0

liJfJi::epPfTfflZ CBD-RG ~fUm PCR (polymerase

chain reaction)ErJ1JJ:\;f~2!x:7 Trichoderam koningii ErJ

CBDErJ~~'M*~~lli- ~t3;g~.~*;gm~~

B.[0]~§j.~fIEJ1UillJffg ff~1:\'Ht:1 1M!~~ B fi [10, II] , 1ft~

B~epf1i§j.-1JJ RGD ff1"1J ' ~~~:I:*~~ 13KDa 0

tE~~~MM§7tJ!fi~OO,~~tE~OOL~~

CBD-RGD 0 ~fmmJ7t~~ii:1n-20°Cl¥J RGD 'I!l.1nm
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='~~~Mn~~~~~~M~tt~~~MW~.~.~.t~Q

tfittT~{* ' ff~.~Iffi;E~ RGD ffl 0.22L'm MM~*

*(cellulose acetate, CA)71!~~71! ' If).!.ut RGDa5J.l :

0.1-0.2 I11g/m1)20:::: I ' ~~~~~f1lJ1nf;ffll: ' f.M&ijJ
J!l30 5HiNPPJ~ffl[17-18] 0

:¥1n1l.~~i¥J PU 1t~ , ~1J:.lf::fljffl1l!m&ifElIf&

Z ~ f;fW~~~~~t~Ml fffi~~ '1!< iID 1!f.1:.~~ 1l::~
[I9];~Dllt {£~g1!f.1:.:m* '1'1i¥J '1!< iID ' Jifffi fJEJiffil)Jfg i¥J~6
Il1t 0 is:.~pJTf~fflz1l.1!f.1:.i*~*~ 13.56MHz '
m1~ PE-IOOO ' ~~~ Advanced Energy 0PJpff1:.l!f.;

~~$f51~IliHllJt~gf(ffi§fj~HWfJl~7'GfflG 0 t)~

~1I.(argon plasma)&ifElI~~[20]:1I.r}]* 60W ' ~

~mjJf5FJ~1n 20mtorr ' fi&ifElI[gll/f~lij:ra' 30 ' 60 '
120 ' 180 sec 0

2.2 ffil)Jfgztl1--ttj"Hi

• ~ pff ffl tff ii ~ :f5} * DMEM (Dulbeccos
modified Eagle medium)~l-j, @J"U Biological Industries
0PJ1:.1!f. ; Ham's FI2 nutrient mixture ~~~ Gibco
BRL pff1:.l!f.; MI99 (Medium 199)1)j\~~~ Gibco BRL
ffi1:.1!f. 0 *iftim?m PBS (phosphate-buffered saline) , EE

1000ml i¥J=~:*I1ME~* , 1JDA 9 5'l NaCI ' 0.795 5'l
Na2HP04 • 7HP W 0.144 5'l KH2P04f1'ic~fffifflG ' ~ep
ffi-a-:=ll~6bJ§'EE~~ Sigma 0PJ1:.1!f. 0 ffil)Jfgtff!t~

DMEM W M199 i¥JfJlfflGJ§'~l-j,=~:*I1ME~*~m~ji¥J

DMEM m?mfD M199 m?m' J'lii1WJ§'-a- IO%M;!f.J1nm FBS
(fetal bovine serum) W 1% m1:.* PSA (Penicillin
streptomycin-Amphotericin) ; ffil)Jfgtff!t~ F12 i¥JfJlfflG

i3:.lf::t)=;X:*I1ME~*~m~ji¥J FI2 m?m ' P'J-a- 10%M;
!f.J1nmfD 1%m1:.* '~~ 200mg Gentamycin JJz. 100llg
Fungizone" 0 .~pffffl zffil)Jfg~ ATCC z~*tBJffil)Jfg

(NCTC clone 929 ; FM'ifflJ FB) , !f.Wl:&:ffil)Jfg(Madin
Darby bovine kidney; FiJjfflJ MDBK) , P'J&:ffil)Jfg(ECV304
endothelial cells;FM'ifflJ EC)' ~ftffil)Jfgf*(immortalized rat

chondrocytes ; FM'ifflJ IRC)[gllffil)Jfgf* ' JJz.~~~ftffil
)Jfg(rat chondrocytes ; FM'ifflJ RC) , ~fitllJf~ftftBJffil)Jfg

(osetoblast ; FM'ifflJ OB)J'liilIBJtJlffil)Jfg 0 ffil)JfgtffJVi~ T
m1~i*(T-f1ask) 'Mzl-j, ikon(Bis:)TE-300 11fjJL:rtJ'[;~

~lj'fdJlW~ffil)Jfgi¥J1:.ft:' I~i5L 0

2.3 BJtJlffil)Jfg;Z)f~f~

RC ZI{;(f~ , §"jIc;<c: I{;( 3~4 flID~i¥JfflG~l-j,~il:z

~mm~~~L,~~ [g~~I{;(~ ffl nh~~W~ft

~U$~T ' j1ct) HBSS m?mmiJt ' ~~1t<ff1JDA
hyaluroridare ' trypsin W collagenase &.~ , fif&~m

~11ME{"NPPJI{;(f~ RC z~#·~ ; fffi OB Z~f~~U:.lf::~

~fi1:.~ , =*B~ Wistar~m ' n AifLM:I'fIH~;!tJEL '
~~I{;(f~;!tllJ[~ft1EU PBS-EDTA i'g~mbt ' ~1lJ[~
i'f~U$Zf&1JDA collagenase &.~J'lii/j\1ij: , fif3tJf~f~i'g

?mI1MEJ~,NPPJf~ OB z~i-¥~ 0

2.4 ffil)Jfg~6Ilft1:.ft:il!fj~~

~2!X:J[~*2!X:J[zM*45t55UJ!lA-a- 24 @tff!tfL
(24-wel1)i¥Jm~ffil)Jfgtff!t~(tissue culture plateHLi¥J@'

$ , MztJ ~flID.R ~fElW-\~fElhi¥JfF~:NW#!fJl( control) 0

ffl trypsin ~ffil)JfgE8D¥:jIctff!tB~ T m1~i*(T-f1ask)l:n

T* ' l-j,r'i'D~M!E)~,~5tl1MEttffiJ)Jfg , ~1JDA~fii¥Jtg!t~ ,
~~fflGilli~i:lffil)JfgifJ.l~ 5x104 cells/ml i¥Jffillj§~i-¥~

(suspension) 0 t~~ , ~@J@tff!tfLr:p , i§-i:tA Iml ffil

)Jfg~i-¥?m' ~~~@ffil)Jfgtff!t~J!l1n 5%=~1l::~(C02)

W 95%~~i¥Jffil)Jfgtff!t*§(incubator)ep , tE 37"C TJi
f'Jtff!t ; ~~ I ' 3 ' 6 ' 12 ' 24 :& 48 Ij\1ij:13t ' fUffl

~M~1n/f~wm~~ffiW#!'MzH~W70@ffillj§ep

B~Ri¥J§5ttto~~~~!tRP'Jm~U~.ft~

~ , 5t55UtJ Iml PBS i'g?m1$i]t , Z~3t1JDA 0.3ml trypsin

m?mfFffl55t~,~m~tEM~~iIDi¥Jffil)Jfg7'G~~m'

~1JDA 0.3ml medium' l-j,epfD trypsin i¥J1'Fffl 0 fif& '
fflJ1nf*gt~i*(hemacytol11eter)~.gfifj1z::rt~M~ , H
~ffil)Jfg@~ 0 .~~f,fl-j, Student's r-test *Jif'Jf1Cgt

~~~'I'1z5t;fJT 0

3.1 ffil)Jfgf*~fElh l:i¥J~Mt:il!U~~

§"jIc~ffl CBD-RGD 1nf~hf~ffil)Jfg~6Il1til!U~t\ ' 1:t
i/!~ FB ' MDBK ' EC ' IRC fi RGD 2~J[~hi¥J~6Il1t't~

;Jfj , EE.~*65"H~DIII~ , lII=pfi~)PJ;gtt~J!~ RGD
~fElIi¥JfElh'1!<rn:iffil)Jfg~6Ilfj~il: /ffttE 3 ~ 48 Ij\Iij:W

tt*&ifElIi¥J~h~'*Wft*&ifElIi¥J~h~~7 I~

3~i¥JE)Jfg~.'fi@Jgffillj§zOO~~~E)Jfg~m~

*i¥J~~Mz/f*o

3.2 ~fflffil)Jfgf*1n PU ~;tfll:i¥J~6Il1til!fj~~

tE PU ;f;ffll:~ffl RGD i¥J~*(~DIII-= ' lII[gffi
~)'1n 3 Ij\Iij:i¥J.~ep FB ~M EC tE~ RGD 2!x:J[i¥J PU

;f;ffll:J§'~~Fm~~fJEJiffil )Jfg ~6 Ilft i¥J~* ' ffil)Jfg~6Il1t

il:**~:.lf::*2!X:J[~i¥J 4-5 ftt ' EEIIIEPJ;gtt EC tE~

~ RGD 2!x:~'1!<iIDl:~6Ilfj.t1~ , fiffil)Jfg1£ RGD 2!x:J[
'1!<Iffi l:f$llUti9!Ji3i/!~r'i'UC5['1!< ~) , MDBK WIRC ffil)Jfg

1£ RGD 2!x:J[i¥J PU f;f~'1!<iIDi¥J~6Il1j.i3i/!~*~fElIM

~ , {E:I.~*1jt~ FB JJz. EC J'liiflffil)Jfg~~ 0 tE 241j\1ij:

f& ' i§-ffil)Jfgzra~ RGD ~*i¥J~NHmIJ\ , ::f~tEMmb
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3 /NI~~~~[JJIt* 0 }j(;1M1~illUili~~l'!1 RGD frjJJJ~g

~~~~~MOO~~$~Mm'OO~OO-~'*Mm

~$~R.h~m ••m8~~.®*fiMm,~tt
RGD ~ft:MrB'frj5&~iE. W/~f~FfajHm . t1J.~ 24 INfif
~l!:tzra'I¥J~~gt8mJ/J\ 0

~M~ftPUM«~~ffl~~.E~~••~
.'~~RGD~fl~*$~~M~~~mfrj5&~'

EEl!:tp]}O CBD-RGD W/lllZllft1n PU t;t*'l-l: . ~~ RGD
:E*Il&?f1~t;t:M .l; . ~rJ8~~EjfOitU095&~[21] 0

3.3 mm$~1n PU *;t:M1:1¥J~I5?fjillUgit

~ifm8it RGD ttam;\'ffiIff11I¥J~:Wd~:~]!!~~if .
l!:t~ffl~-=ffrjtt1t$!m(RC)UEd\~fil..eJU'i1tfrj1ta

;\'ffi!m(OB)*f'FillUgit . f(~~fJ! RGD ttItt~fl$!m3'J\

fl5&~($l[J[jj7\ ' Iil-tPJT~) , &t~fi!$~ffjf § . RGD
ffl~ 08 Et'15&~~iftn RC . lZ9Itt*~PJmffifB OB $
!m.lliiWJltfi RGD ftfflfrjt¥;E:frj integrin receptor:!f

~ RC 0 EE.=3'J\PJ~t±l . RGD f1HJ:Jla$!m(&P RC W
OB)Et-J~~W/qTfttt$ij§~Et-J~* 0

3.4 ;\'ffiij§~~ PLLA fa PLGA f;t'f4l:B':J~6?f1illUgit

fl&:J'C RGD tt~.$!mtn PU Mttl:~6?f1Zf(~
f& ' fiiftt~/f~~~1¥J PLLA :& PLGA Hf'4~ RGD
1¥J5&~ . rnlil/\ ' fIl1L~~ RGD ffl~ PLLA M:M .I;

ttFBm~~*~IlftI¥J5&~;tt~+'Iil+-~~~

~fJ!tt IRC ~fJE*M?f11¥J5&~m/f;g:~ PU *;tf4l:~

~ , J3.:Em~ PLGA t;t*'l-~~rJ::fig¥5nHJEJi . &ffiJ8
*JffOitUfrj5&~ , EEIttmffifB . CBD-RGD ~i*~~I!&?ft

In PLGA H:M1: . ~i¥lni!&~e:pfrj RGD 8tt$!mfrj
intcgrin receptor :i§px~**6ii . OO~$~,~::f~~6[l(t
InMM,t1J.:i§px7~~I¥J5&~oEEJlt0~H:Mz.00

t1~1~~(~.~) . ma~frjl!&?fj&Jt1E~1IDl:frji'flli

WlMFB'iE.8lZ9zaj(:~ . *ffiJ~~:fU RGD frj5&$ 0

3.5 atff'1E~~ PLLA fa PLGA HMl:frj~6?f1illUgA

§3>,~ • 1EfRmafflrffiij§!F.¥(!m+= ' [1]+~)~~
CBD-RGD /f~~ PLLA ~ PLGA Mf41:Jt5&*~fEi

MiliU • [l9JttPJm~~ CBD-RGD fi'ffrl~it;;l!&llftm- PLGA
Mf4l: . rml!&[l(11n PLLA Mf4l:O"'lliiE.ff [)N , f1m-,~
/f~~llftfrj8~E!m' 3'J\ :i§~7M~Mllft frj~m o EE

E~~Wam$lffi!frj'tl'~*6~OJlWi ;E: CBD-RGD m-JIt
JilijfmM~ LI¥JIlJ,Z?ft1~i5H §'it PU Mttl:~~ 0 lZ9J1t~

1EJIt=.~9M:M~~m · ~~~m~~

nit;; . 2~~<3" RGD ma'ltiWH~~frjl!&?ft~m*61~

3.6 CBD-RGD !PHl[~~:Wi~Zit,~

'fl~~~:t£~~91!~!!l[ 30-120 fyfrj PU t;t*4l:
~mfrjmM~~.~'m/f~~!!l[~~filn$Iffi!M~

~*B':J~~~~~~~~~~~'lZ9Jtt}j(;1M~mu~

~.!!l[OO~~.~ oEE.~OJw.~~.m$lffi!m

~~c~:W~frj PU MM ~W11ffi!1l6[l(1.il:~:JJo*~ 30% .•
JSlffiJlffi!~IJ~;/]o*~90% ' fffi~JSlm~t!~J~;/]o*~ 80% 0

Ei3.EOJf~9;[J , PU ;f;t~f<~m91!c~:w •. fJE*$
~M~~m~~.~~1E-~~·~M:MWffm~~

@,Ej f&c~~f~l:lfJ£tfT~ 0 l!:tJ:i~~~p~Kg-1l[~.OO

a~Wi*c~~i&frj'rj:~1t8~Mr~'ffiJ~[22-24] 0

.~zm*~~~~.E~~m.~frjH~·~

g)~:aiaft-$:W/lllZ lff1 m-fBi~z.OO[25 ] . ~ffilij§~

[l(1illO~z*.5~utf(;/][J7 CBD-RGD zHftE~MIlfHt

W/~tJO . [l9J1t}j(;fl"JPJL-)ut~ CBD-RGD W/I!&~tn~~

.l; ; ~M . }j(;1MiE,~m RGD ~~ FB ' MDBK ' EC
to IRC ~fl$!m:f*~*JY&~ . EEIttp1t)m~ifHiliJtl;;$!m

:f*m~fiPTL-)W CBD-RGD *,eig-frj integrin receptor' fffi
ili~*6*iE.PJU**~~~ftJt~~U~~-=fM:M.

@l:.~WD5&~f(~~~.oEi3~~~~~frjtt

~~m~~~E~MIlft~~'~RGDffltn~~l:~

~.&t/fE~o~.~zM~.~PUM:M.·[l9~

J1t.$!m1E~.M:M~I¥JM~tt.N~~~~'PJTU

RGD tt$Iffi!~6~iJ1Ugitl¥JfJE*5&*&t~mt1~~ 0 fffi
::f~Eij§~5&~~~iE.tf~~~~~'EEf(~*ei~~

fJ!:t£ 3/J\M.~~ FB WEC frj~*iMflnJt~$1ffi! '
Jt ±:~ J* g) p} ~g gt :t£ m-::f fSJ ffil~ • 00 frj integrin

receptor tlXji~I't'l~~ 0 CBD-RGD In PU H:Ml:frjl!&
1lf1ff!;~~lIft:1F¥-'fJE1j:1!&?f1 . {fi~Jt~iEIlJ,Z?f1frj~ilill

OJ~.~~.-JtI;;Jt~frj~fi~OJU~E °{fi~EE*6

5l!/fftfft±l . CBD-RGD fii.fi~1lf1~ PU HM.l; .

g~~ttA$~~~~.&m!mMmMm.~1E.OO

~-1JOO . I:B CBD-RGD ftffl~ PLLA ' PLGA
M~frj*6~ , OJL-)~te CB -RGD ~*:J'C~I!&/iftm-H

fl J: ' ~~j§px~ RGD ~f:!I!~frjHfl~~~mlffi!~

~m~elffi!·~m~Mm. fi&fffi fi.m~m~ o rn

l!:t PJ~te CBD-RGD .'1E~pOJ][titfflitfftJfrj1J$*~~

I!&mm-ffWM~~'~~M~~OOtt~frj~~~W/~

~~ma'ltifrj~~I!&~&~~~@l:frj~WlMOO'*
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Table 1. The effect of RGD on spreading ratio of endothelial cells adhered to PU.

~
I
I

(hours) 6 /Hl~f3t EC ffiJlJill I
I
I

H:f4 f$1Ntt* I

PU2363 16.7±2.2%

PU2363+RGD 88.1±3.0%

~= ' ~D ~ PU HMl:·~=~~~~~.l: · tian*IE !ffi!~~*wit*IE !ffi!~~*tt~

Table 2. The effect ofRGD on numbers of primary versus cell-line type endothelial cells adhered to PU at 3h.

~
**~~Im~ PU ~ RGD ~Im PU

15tc :j:tJ:*lE lf@z~t!i llft. :j:tLffillJillz~6[lft.

ffil lJill
BfA

(A) (B )

fi!~ ( X 104 cells) ( X 104 cells)

FB 2.9±0.15 4.1±0.09 1.41

MDBK 4.7±0.63 5.3±0.27 1.13

IRC 2.1±0.23 2.3±0.06 1.09

RC 1.8±0.39 2.1±0 .07 1.17

OB 1.5±0.03 3.9±0.03 2.60

Table 3. The water contact angle of different materials.

t~ffJlla%:l

PUHM 79.0± 1.54

'+ asma(30sec) .5± . 0 I

PU- Plasma(60sec) 53.3±5.97 I

PU+Plasma(90sec) 58.2±4.52

PU+Plasma( 120sec)
I

63.8±8 .17 I

PLLA 75.3±1.22

PLGA 70.6±1.56
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~[g , .!!1!~f1I[ PU f-tMfl*IUtEBJmJffY ' 4:WJ:EZmJffY.&pgEZmJffY=fi:mJffYf*~48 /HJ~ZmJffY~6IlftiJ!U~J\

Table 4. The attachment ofFB, MDBK, and EC, respectively, onto plasma-treated PU at 48h.

~
fi:~ *ilUfEBJmJffY 4:W~EZmJffY pgEZmJffY

f-t M ~f1I[ ( X 104 cells) ( X 104 cells) ( X 104 cells)

1i;t::,

PUHM l5.0±2.4l 7.4±0.80 6.1±0.6l

PU+Plasma(60sec) 19.5±2.38 14.2±0.1O 1O.9±1.00

Table 5. The effect of storage time on cellular affinity of plasma-treated PU, using MDBK adhesion at

48h as an example.

-

~
- JgJ{IH&~f-tM jJf,jOOJ:H&~f-tM -=OO~ f1f&fjN-tM

~rJj
J:ZmJffY~6IlfUl J:ZmJffY~61lft:1: J:zmJffY~61lf1.

H'f'l-~f1I[
( X 104 cells) ( X 104 cells) ( X 104 cells)

1i;t::,

PU f-t'f'l- 5.9±0.21 5.8±0.43 6.5±0.77

PU+Plasma(30sec) 11.4±0.57 1O.6±0.35 9.0±0.25
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Fig. I. The effect ofRGD on attachment ofFB, MDBK, EC and IRC to coverslip glass at 3h. (*p<0.05)
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Fig. 2. The effect ofRGD on attachment of different cells to coverslip glass at 48h . (*p<O.05)
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Fig. 3. The effect of RGD on attachment of different cells to PU at 3h. (*p<O.05)
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Fig 4. The effect ofRGD on attachment of different cells to PU at 48h. (*p<O.05)
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Fig. 5. Photographs showing the effect ofRGD on EC attachment to PU at 6h: (a) control (b) with RGD.



~)(3:fL ' ~~ri ' ~1i~J ' ~~. ' ~*fl~lE : CBD-RGD 1l1FJ:t:ff!,EfLIj~*lltlfl~~~Hf~:

- , MmuJi;MnJ:rfl'liiJillIII,ijPJ~~iJ1ttt.:z~~.MLW~~~c5l~~:~lUt'1

-A- Control - PU2363~ PU2363+ RGD

63

4,5
~

~ 4
"0 3.5u

b 3
~

~ 25....
Il)

..0 2a
:::l 1.5:::

d)
I

U 0.5
0

3 6 12

Time (hours)

24 48

Fig. 6. Adhesion of primary rabbit chondrocytes onto PU at various time.
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Fig. 7. Adhesion of primary rat osteroblasts onto PU at various time.
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Fig. 8. Adhesion ofFB on PLLA at various time. (*p<O.05)
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Fig. 9. Adhesion ofFB ooto PLGA at various time. (*p<0.05)
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Fig. 10. Adhesion ofIRC onto PLLA at various time. (*p<0.05)
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Fig. II. Adhesion of IRC onto PLGA at various time. (*p<0.05)



ft3t1JI ' 1*~~ , ~~)l ' ~~. ' l*~~lE : CBD-RGD lttFJ:tff!m;fj~~:lltifl~~~l,H4: 65

=' ;fj~~:fi!l;t*~J:.tt1'~~,ijpJ~J!i1li1ttz"~.MW~~~C9:~~t!~ut'Q
n Control 0 PLLA II PLLA+ RGD

3.5
----~ 3V
u

b 2.5
......
~ 2....

'l.l
..0 1.5E
;j
l: I
V 0.5U

0
6 J2

Tim: (hours)
24

11I+= ' ~T~ftWljffg~ PLLA :M"MJ:.tE/f~If-¥F~~i¥J~61lf1?jlU~AC1VJ~~*a5::fiPLLA t-tMffUi1:f p<O.05 i¥JM~

'1'1)
Fig. 12. Adhesion of primary rabbit chondrocytes onto PLLA at various time. (*p<O.05)
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Fig. 13. Adhesion of primary rabbit chondrocytes onto PLGA at various time. (*p<O.05)


