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CBD-RGD ~1AAH!ffl JJ~*Jl*~11~~~~~*~ :
-,~g~¥~M~Mn~~OOffl~~

*!i}f)'C~fljm~8~;zJF¥iJEtl:i!&llftWJJl! ' 1nJZ)Jt(tlEf1M~(polyurethane , PU )~ rID~{1ii

--- fl E±J ~ [&If.':i~i§13 RGD (arg i nine-glyc i ne-aspartate)Z~8!t)lHr~iIDcx!t ' ~~ RGD

:i~Hffi )Jfg nr5~~-T fi bronectin tj:J {JEJi~)ffiJ ~6~ftJ JUi IJ <r:JJ~El'j'!ffi ' JilTU*.~±.~tEtJ<:telttfi 13

RGDZ~8.1n~)Jt(~Ef1M~~ti~~~~~~~~Z~.'U&~~~.WMMz~~

f~~tt 0 *~EBR1~~)ffiJ ttHimU~ , n]T)~fr5 RGD tE~-t:M~iID~~~~O]Jft&~~~1'?H!I!fJE

J1t4§.fi~)ffiJ~6IlftZJ-JJ~E : ffij~/J \f&IlfHH5ftmUgi\~IJPJ~m RGD ti~rmz~. 0 JJf)UEi5W:Jm
~*m)'CMmz13 ~D~8••A~~~)ffiJ~~z~*mm~fizMtt ·
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I . USE OF CBD-RGD ON POLYURETHANE

Wen-Ping Chu 1
, Shan-hu i Hsu2 and David Chanhen Cheri'

UDepartment ofChemical Engineering

'Graduate Institute of Veterinary Microbio logy

National Chung-Hsing University Taichung, Taiwan 40227, R.O.C.

Key Words: RGD-containing peptides, fibronectin, integrin receptor.

Abstract

In this study, an RGD-containing peptide produced by genetic engineering was adsorbed to the

surface of polyurethane (PU) biomaterial through non-specific binding. Since RGD is the functional

sequence responsible for the cellular adhesion in RGD-containing matrix proteins such as

fibronectin and collagen, it was expected that cellular attachment and growth on the modified PU

should be promoted experimentally, in the cell culture and platelet activation were utilized to

evaluate the influence of our RGD on cytocompatibility and blood compatib ility. Results

demonstrated our RGD could enhance both cellular and blood compatibility of polyurethane.
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;fHf*@c5l:Jf 0

RGD ff:J rJ~ffi!~~6 J'l£lEIT fibronect in 9=J1.!E~ffi!

~~6m: I¥J ll'!uN:j]~g¥ lli: 0 :tEMfpg . 121'lJj;J~¥U ffi!~~

@ integrin receptor I¥Jm~~.5 iJ r~ ii!fJffi!lffY pg1t;~gR,~,

I¥Jm~ ·~mlffY~~m~~ml¥Jmm' ~$IffY~~~

rt~.& ~l'1ILt l¥J c5l:~ , m IffY~ ffij u& flft In IffY1~ Fa'ff J: [6
10] 0 E.fH&ra5fU ffl ~[?S]I fj1~~-a- RGD HH :t[II] ,

jtffli&z-fln~ ffl :tE*Jl~~rS'iH'M J: ' fUffl RGD fl1
,vmi5 1A . 1.!EJf!mlffYl¥J~6flft 0

{.\.rtn.~~;t'Mm-$~mrtn. ~t:i'f'~: ' ffij§!f~J.-.IiJ
Rl< I¥J fft 7t T il RGD[ 12] ti!*~• ~ f'fillff I¥J fF ffl
[13] . [ti]f!~ it!U ' ~~Ifj~:i§[14]1¥J'~~7tril RGD
~B~I'lJ ~g ti! Wgf'ftrD*Urtn. /N1i~~l¥Jf'Fffl 0 Ef31n RGD
7trfiflft~W trD*U rtn./J\t& I¥J!!m~~ , :tE Jc.,~rtn.~~

VH;fSJ.J:Jf!~~mh 0 ffi~ , Sif£~f'f 6Jf~~ffl 1 t;~~

1f1 ijU.5 i:t~fft7trill¥J RGD [l!]~:tEHf4 J: [ 1 5, 1 6] .
*t~1JDjtH;fSJ.fi pgElmlffY l¥J flft~:!fi: ' WH'M:tEfi!&Rl< /J\
rtn.~~pg~$~ ~~Rl<ml¥Jm* 'ffiill~ ~~WW*

~§1tLJ:l¥Jc5l:W ~~[ti]~~g~f'f trD*U rtn./J\t&Mml¥J f'F

ffl 0 [5] B'if~~FPfTfll¥J RGD-containing peptides W~g[ti]

B'if~~~~flft~ WmMrtn. ill~~~m · fl~~~~~

~rtn. /J\t&flfHH17] , lEIltt£'~~-~1'JnlU8i\:::tl'lJllfm °

* W~ PIT ffl Z CBD-RGD (cellulose binding
domain)~-flEf3~lEIIfj~ :i§Z-a- RGD ffJUZ~B

Jf , -~~n~~~u& flft ln• • * H 'MJ: , jt § l¥J:tE
~~Wffl~PfT~ffll¥J••*~~@~Jf,tL~Jf!jtm

1ffY~6flfH1~[ I8, 19] ° ;;fs:6Jf~~IJ±:~~~§'f~~l'lJfUffl

CBD-RGD fi~~~Ej3~3H'j~~~H:fG+ Jf!fJ~OOc5l:Jf.L-j

t~ 1JD fU'ffiIffY ~6flfttEJf . ~fiEErtn. if~f§~tEnlIT8P: 1~~D~

~~~mrtn.~Zt:i tto lEl~-e$~ffl••• 9=J PfT~

ffl Z t~ • ~ (medium) -a- 1if rtn. 7ft ' Jtrr fFf 9=J I¥J R1G 7t
fibronectin f'f PJ~g Wg~~¥IJ.~Z~~t E ' lEI J1t ••
r~'*tmti!Jf! r'JlUJlnfflliJtrrmZ.~[20] , .L-j!iifFf RGD ~
lEl¥J~* o

2.I f;t;fSJ. I¥J~vm

*Jt~PJTml¥J PU ' ~~~ Upjohn 1}R]~~I¥Jra5

rib Pellethane® 2363-80A ° THF (tetrahydrofuran)~~

~ Tedia 1}R]~~ • ~ HPLCt&~cib e

~VfiJ PU l'i~[21]' §:7t::7t:J&-a-f'f 3wt.%PU I¥J THF
(i:t~ , fUmJitIMiJJiij~*i'i'tmumi~if~1n 15mm JitIMlfEit

~J:~~~~~7t~'~~OOjt~A 50L I¥J~ffi 9=J~

~ 8 IJ\B'if • f.J~~Jf!l!iiZ~ , ~ 50°C l¥J~ffi9=J~Jf!1'J

~~flE*" 8 IJ\B'if ' *[ij;~~Z~~i~~J °

6Jf~9=JPJTmZ CBD-RGD ~fUffl PCR (polymerase
chain reaction)I¥J1JJt~c3(7 Trichoderam koningii I¥J
CBD I¥J~~·~~~mlli -~fi~.*1ifmiJhfi~

B'if ~fl {JEJf! ffil lffY ~6J'l£ I¥J~iJ~B~[ 18,19] , J1t~ B~
9=J{I~-@l RGD ffJIJ ' jt7trll:;fl~~ 13KDa °

2.2 $IffYN6Ilft~:RiJlUgA

••PJT ffl t.g~~ DMEM (Dulbeccos modified
Eagle medium)~.L-j tsJIJ Biological Industries 0 PJ~

ffE° *ifiji~~ PBS(phosphate-buffered saline)' EE 1000mi
1¥J= ;X*Mr* ' 110/\ 9£ NaCl ' 0.795 £ Na2HP04 •
7H20 W 0.144 £ KH2P04 ~~ITiJ R1G . jt 9=JM-a-~{1

.ribfi~~~S~ma 0PJ~~ o$lffYffl~~DM~

I¥JmR1G~j;J=**Mr*~~~J!¥J DMEM i~~ . pg
-a- 10%I}5 ~rtnfFf FBS (fetal bovine serum)W I %m~*

PSA (Penicill in-streptomycin-Amphotericin) ; ~JtrrfFfZ

.~~1Jo/\rtnfFf . ili1JD/\ 0.1%~i@ heat-inactivated I¥J
tj:: JtrrfFf ~B (bovine serum albumin) • • ~PJTfflzmlffY

~ ATCCz~*ta$IffY(NCTC clone 929 : jO,ijfll} FB) ,
tj:: ~ J: ElffiI~ (Madin-Darby bovine kidney ; ~ fj!}

MDBK) ° • ~ J'JT ffl~ filJ SL:i:t:Yt*Am ff;& Ut (inverted
microscope) . ~~ TE300 ' ~B*1}P]~£ °

H'M§:7t: Jf! 1j~ j£j , ~~tE~OO J:~fw CBD
RGD °~fWJW:7t:OO~iG~'-20 °C I¥J RGD il~m-iffA T~,* .ff~Jf.ffij)£~ RGD m 0.22 f.l. m M~~.*
(cellulose acetate, CA)iJ!~i@i! ' I{:(Jlt RGD(i!lN :
0.1 -0.2 mg/ml)20 f.l.l ' ~jt~~~fW~f;t;fSJ.J: ' ~1&
~it 30 7tJi flDI'lJ~m °OO~f1I!~TzH;fSJ. 7t53lJil/\-a- 24
@l t.g~fL (24-well) I¥Jm~m IffY t.g~~(ti ssue culture
pl ate)9=J (fL1~~ 15mm) , ~tJ-1f9JRf'f~fPtgJit~1¥J

~~fi~*Jl (control) ° ffl trypsin ~ffillffYB3 T~~~(T
tlask)J::J=Tf* . J.:)~~M{.,~7tMllimlffY . ~1JD/\~
I¥Jf€fii~ , ~~Rl<M;l~$IffY\tJJt~ 5x 104 cells/rnl I¥J
mlffY~i¥~(suspenslOn) ° f~if . InFJ@l:t.g~fL 9=J ' 1fr

ff/\lml$~~W~'~ ~~@l$~ffl~~il~ 5%

=¥\1t;Ii/:.l1(C02)W 95%~~' !¥JffillffYf€fllffi(incubator)
9=J ' t£ 37"C TJf!l'Jtg~ ; ~i@ I ' 3 ' 6 ' 12 ' 24»' 48
~~~ , ~m_ • • In~a lli:m~.moo · ~~.~

70 @lffil lffY 9=J E.f$ JmH''185H t °~l~~tg~fLp'J~~j;)
U&."gIJ&~z, 7t53IJl-j lml PBS i~?mi$lJt, Z1~1JD/\ 0.3ml
trypsin i~?mf'Fffl 5 5tJi . ~flf1~tEf;tM*@I¥J$IffY7'G



m:>tSjZ , 1'*~~ ,~1til; CBD-RGD ij1~ffl1iN;§~f~mHf4 :
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~lmrit ' fij;/JOA 0.3ml medium' l-)9JfD trypsin t't-lft
ffl 0 i&~ ' fflrfiJ.f*H~~(hemacytometer)WfilJ:lIA~
ff&m ' gt~mJff!!fI~ 0

2.3 rfiJ./H&IlfHHli~tiSftmU~

~~J1HTZ~-tf4&XOO~m~ 24well 9J . ~1&i:t:

A 0.5ml B"lM'rfiJ.+f&rfiJ.1Jft. ;fD(A$!lfYt€fJtffi9J 1IJ\1F.f 0

~ 24well !&teMztJ 1ml t't-l HBS m~1$6tfiW;x ' ~~
tJ 0.3ml t't-l trypsin ~mJ.!J\f&1TF*' fijffl 0.2ml B"l HBS
m~~6t,Mz~z~~,~~~W~~~rfiJ.~~~~

(c.B .c.)~mU 0 ;E~fr*l~rfiJ./J\f&ZSjZ;f:;jtiSft)*(average
degree of activation) fD "* 1~ rfiJ. IJ' t& B"l tiS ft 00 ~
(normalized number of platelet activation) , fllj~ 24well
Jf)ltelF.f~~tJ 13 2.5%vol rt=Mt't-l HBS m~~mJ.!H'ii

IlIllJE . ~iHf{(~3tmt* ' ~fiJ1t1'JImW~:tt(C.P.D.)~
tJMH{£jAmT~ff&mfi~ 0 ~~rfiJ.+t&B"ltiSftm%~

1M~ ~ E.00 ~ ¥)t , ~ J3IJ ~ : Round ' Dendritic '
Spread-dendritic' Spreading' Fully spread ' ~1M~J3IJ
JE~;!tri5ftl¥}jt~ 0 ' 0.25 ' 0.5 ' 0.75 ' I ' tJJ1t~1t<

• ' ~J3lJfr*l~iijOOrfiJ./J't&B"ltiSftl¥}jt"*1~SjZ;f:;jZtiSft

l¥}jt o

3.1 RGD J1t~:1JAZ~~

• ~ZfJJ~\~7t:lJ!lJJE~OOfljm CBD-RGD fif{(mu~J\

IF.f~ml¥'MU*~;!t9J-~~~fif{(~~,uttte~

f~~,n~:1Jit; 0 CBD-RGD *~ffl(F.'j~f*1¥~-20°C '
~~ffl(F.'j~$~m~T@~~~'ffi~~1MM~fflB"l

CBD-RGD ~}jt*'J~ 80% ' .PJTl-)MjWll3fl~;!tEfo/.J!§f

;E~m~Tm;fD(:t:7-..flIjPIffg~*flM*~ CBD-RGD
l:~ RGD i;7]!ItfT • ~DJ1tt3*~fJX~$~~61lf1~t1fiB"l~
~ ' 1Z9J1t-~m%:lLNP~~;fD(A-20°C f*1¥ 0 1Z9~J'i!;j

fl-~;!tEfo/.Jff ' MtJ-1m9'Ei~~ffliNPI7t:ffl 0.22 J1

m MM~iU.fE*71!~i@li! ' flJffl FB mPU2363 l:fif{(mO
~Jt3&**tm*~fE; 5%ft::b([ij- _·) 0 ~PXffiI~~61lf13&

*~~B"l±~~IZ9~~~Ri@li!IF.f~*fl$~t't-l

CBD-RGD i!&1lf1~71!~J :: 0 ffij CBD-RGD m~9Jt't-lM

TiA}jt~*~ffiI!lfY~6Ilf H!x:*~px~~(~O~-M~) ,
~9JB"l~m~.i@lWD .~B"lm!lfYM~.~*~i@l

J1t~~ttm o~.~~ ' ~T~m~~IF.f~ · WD

ij11.¥j{JEJ1tm~~61lf1~3& , ~{t: ' ;!t~IZ9PJfjg~IZ9~Mft

TiAfJt~~WMiBffB"lfllf~ ' 1l; RGD *f*H1iNfSft4
B"l:9~~IF.fJt~*~*~fE; 0

IZ9~ RG D ij1~t-JN:~ iflJ it ' IZ9 Jlt&\~#(fE

CBD-RGD zffl. ' M~f*f~my:m:Wffg~~ff~if
~. 0 ~ffi FB m~f*~ PU2363 l: i~O ~J\ B"l~.(~D IIJ

=M~) , EEJ1tIllPJ~fJlf~m 20 J11 t't-l CBD-RGD !ittE
ffj:;E~t't-l9!X:. 0 ~:l:f¥J CBD-RGD jt*J1t -*t~1JD

Jt~3&·mPI~~IZ9~mB!§f R~mfD~~~~*fl

~U#~m~9J·m~*~~Z~Dtl ~RWI~.

*mmffijfimm~~~Hf4l:~px~~~.·1Z9J1ti@l

:l:z RGD Mz*t~;/JOm~~61lf1:1: 0

R RGD B"lf~m1JA}jt:1Jt1fi ' ;!t§B"lWm.ftlf1J .
±~~t~te-OOfl~t't-l~{E;1JAfJt ' ~~ FB ~ PU2363
.l; t't-l ijjlJ ~J\ f& (*6 * ~D III =)PI~!Jl ' iJA fJt ~ itO tt
0.1-0.2mg/ml NDPJj!¥U~f~t't-l~* ' ~JI:t~f&f¥JJf~
rJAfJt;f:;j-~JE~ 0.2 rng/rnl 0

RGD ~~ T~~m!lfY:tE~-t;jS} LiY-J ~6 1lf1 !1: :9 ~ ( [I] [g ) .
[s]1F.ft3~;/Jo~m~RHf4~t1fif$~(~=) . ~~ RGD
.~t't-lHf4'~l:~~B"lm!lfY*~~~R®~fJl~~

M~ ; ffijR*~ RGD .~~~iID.$~*~MJ*f$~ '
itt~px~f*M~ 0

3.2 m!lfYfJJiJAfJt~~~

Emt't-lfJJ.}jt*~.ffiI~Mmt't-l~* 'EEJf~M

*([ii1E.)9JPI~fJ[ . ;Em~iA}jt*f.WJ . flU RGD B"l9!X:H!
**.E;ffijmmiAfJt:t:~ ·~ffilm~$~~j:~ o

RfJ1~If~ff£~ffl RGD 1F.f&'~~"* -~'iiZfJJ •
}jt , itt,~ {~B"l iJA fJt Ql8 [I) ~ ~ ~ 3 X 104~5 X 104
cells/ml 0

3.3 ~rfiJ.m.~*6*

~M~m~lZ9~ffiI~rn.1JDAB"lrfiJ.m9Jl3fl

fibronectin : fibronectin 9Jt't-l RGD r¥JIJ*~~¥U.~

t't-lM~tto@~rn.~~1JDrfiJ.m·E~~~(F.'jM~.

JEL: . ~DJltflIJ~1t;J1t1'J.~ . .PJTtJ&,~~tgJt~9J;/JD
A 0.1 %4-Itn.mm BtJ*.fE~lmtlljfG~~*~!Hffi~B"l

~$ 0 ffi MDBK ~ PU2363 l:e~Jr~*6.([I]7\)PI~

!Jl,:tE~(F.'jM~1JDrfiJ.mB"l~*.1JDffi'ill~~T 12
INF.1Z1&~:W~WI~/J \ 0 ~~tffi~f$R:1JIID ' RGD
~~rfiJ.m.~t3*R~(F.'jM ~~ffilm:tEHf4~t1fi t't-l~

~ ([iJ-t:;) '~~Ef$~m Rf-tf4J:mf~B"lttffU(tzD

~=M~) , Jt~*'~ttfl rfiJ.mW~ 9J (~ -=- r~~M

~o

3.4 rfiJ./J,t&1lf1ifWtiSftiffIJ~J\

R~i@lffil~~61lf1j:~mU~Z1&liiJE RGD ~fl~

!F.1rH9~~ffiI~~61lf1&f$~z~fig , 'E~~fflRWrfiJ.~

~~t't-lfJi~If~ffrflp . fllJ&\~liifEJlt RGD ~.firtrr
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~f§~tEi§fflt~ rnjjji~~ ° El3 rtn I H&Jj(Hf11WSJZ~it{t
Lt8'9~~(~R:Y)1~1- D . *~~ RGD~iIDc~WZMM1'f§

ItrliN~~~Jj(1 :!1~Y( IIlJ\ ) . ffij l3. tEMM~OO8'9it {tf~

Lt W\~ffr([fi].fL) 0 ;ltffiU·§~ RGD Wlf6t'**~~f~

fi brinogen f6~tGrtn/J \f& gp II bl m a receptor ' 1Z911tiI1f
P.lZrtn /J \f&tG®Jj(t:l:&it {t~Ltt~~~fJt [22 ] °

~~mttm~.8'9~m,~~*~w~mtG~~

f§H '~U~• • ~~8'9 § tGtE~.~El3~IZ9I~~

i§tG~¥f CBD-RGDm81ttGJ}J~~j3J~l] JE;tt~m1f

$'~P.lZ-*~¥~••U~~B.m~~Al rtn

~·AI~~~~.I~~£~m~Z¥*~~~

~ ·.~~m• • ~8~M~z~ , ft~~~~JE

CBD-RGD zf~m1fit~ : (I)RGD~JfHru~\~~ii:~

-20oeZ '"f ' ffij~mll'lf~7t:~;!3;it~1¥;t1iA ~@]l1fr\ • l'
OJfRmWi1iAm ° (2)El3Jr.ff.¥r13~ZIHll ' ~JE~~~7t:
~ RGD ~if. ° ;g,:~~ff.¥r13~Jr.~IJ1l5~~~ , ~ff.¥r13~

~~'J~Jt;tt®Pf1Z••~fj1'm ° tElt.~fflBif ' ~iM~
$OO~~~U~~~H ·~~~fflz~~UMM~~

*~;j'.z1';{~lhl~f~ ° (3)tEf9!mll'lf ' ~ RGD *7:g~(1M

Lt : 0.2 mg/ml ; NaCI ~JJr : 0.1mol/rnl) 20 {1 1' ~;It
~f;;J~f{jj1kf;tf4I. ' ~{itE~tINt~~it 30 5HiHiftP
OJ~ffEm~m "ffij~m~$mm.N~.:I:~JE~

5X104 cells/ml 6:tl" tEUJ:~f~ffl~*m.~. RGD fiE
~$~tEMMJ:M mW~gtG~**ft~.~ ·

~EE~ flmU~Jt ' l~1-D~~$mtHE~ff.¥r13~(~D7\

IJ \ff,fPs)~~ , RGD Z~**'£.~~ , ~~~JJ¥ lZ9n

~ff.¥~-~' M~~D~EmEl3~.~~mft.~.

~~*®~ffMm·&~~~Emn.~JJ¥~Em

(primary cell) , ffilll1.lJ tEM7,¥-~q:,(trf.¥$ff.¥r13~'£~ , ;g,:
Mitmi*ft~Jj(1 ' ~1J*7E c: 0 rzgIltft~AAf;![tE**~m

JJ¥~ffilm~ffJr.ff.¥' ~D~~*~~~. "IIt* ·

El3*~.~*W\~~ RGD1'~~~ffilm~~ff.¥~~

~mffijl3.~*~~EmtEMM*~~~ ·~mtG~~

~gm~¥IJEJlEI~~llft~~:an§Ill ' :tj~&,~tE~~~(tzD
rtntg~]&:ffilij§)~m~~~( tzD~itWlmH~~~JiHJ~~

m~ffil~';!3;ffil~tE~~J:~~W$~~~m~~~

f~JJrflffr~W •wtz[]~ll'lf r13~~~Ps &:$~tEAI/J \ rtn

~~iIDftc!iJj(t~f$~ . ~JHfim~Illi~r~gB~ffilm~1~~

f~IfIltf~;!tPijU~ , f1i:m~ffl<: J}J~W\~ aDOc

~~1'/OJffilm RGD ~~iil~fl~~ , ;ttJJ¥~pJ

~g:?,t tE~1' /OJffilll1.lJ*OOtG integrin receptor 8.*1'

[PJ , Zfi8'9Jf.:m.tw~1 RGD ~1n1'r<11EJlEI~~~

~ft ·ti~~.ffilll1.lJ~~*fl1'r<11,.~ffij~ 'Mm

Jtt1Ji~ JiHT*OO~.z~~~ff~m:!£1t~.7t [23 ] 0

~~ CBD-RGD~ PU2363 J:~DZ<:Jj(t~~~~~~F¥f

JEtEIJ&Pf1 ' ffiJ;ltJriI®llft~JJ¥~~lJw~1'!}~-~~~'2

8'95tfJT1JIiJ'i'Ultfr o m~ El3 *5~1' ft~ t±: ' CBD-RGD
lTlliJftInZ<:Jj(t~ PU2363 1: . J3.m~:tEiJ:AffilJffil~r'¥-~fi

&$JlEIMmM~.MtE~OO~ o**~••~.tw~
~D~1'[PJ«flJ:~ffilJffil~.~~*'~~«fl~

OOtt.~~~~*~w~ms.~lJ&m&~tE~ooJ:

tG~&ll'lfrA~ o

tErtn~:f§y:t:l:~U~~ q:,~J~ CBD-RGD §J,~mn1l:l1:

zt:l:. ' 1' f1iioJ~)J9X ftl;n1l;J\f.&:llft~:fI ' I)j\ IiJ~ftl; :f!;m

{tf~ f.!r e OJJe. CBD-RGD 1'ffL~~~?JI$m~mff.¥r13~

~mztt1tffiJl3.XflmrtnfrzMtt,mm~~m~~

~~*5t.::r-:l:~ RGD H1JttH3'M?f-y! . ffi l-~*liJf~JiJT
mz CBD-RGD~'~~m~{.,Itirtn.~~g«Mz*OO

~~ o

~~~IfIlmJf.ft~~~~~~~~••~~tt
~~~'@El3~Em~Mrtnm~~m~~~m~*~

~l3.~~7EC: ' ffil:)~4-.R~ MDBK ~••P.lZ:rJJ '
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Table I. The effect of ion concentrations in CBD-RGD

solutions on cellular attachment

~
hours)

3 24
~TilN

(rnol /rnl)

0.1 IAO±0.02 1.21±0.1l

0.3 1.26±0.03 1.16±0.12

~= ' RGD ffl1n PU2363 L~ FB aHHffifFa'KffiJff!lf$/m
lt~Z~tf

Table 2. The effect of RGD on spreading ratio of

fibroblasts adhered to PU2363

~
hours)

6 12f;ff3t

PU2363 1.9±0.9% 12.4±3.0%

PU2363+RGD 15.2±4.4% 64.6±5.0%

DControl

~= , RGD mtn PU2363 L~ MDBK zffl!iIfn.$'f(~

tni.HffifFa'KffiJff!lf$HUt$Z~W

Table 3. The effect of RGD on spreading ratio of

MDBK adhered to PU2363 in serum-free medium

~
hours)

I 3
Mt4

PU2363 0.9±0 .8% 1.9±0.9%

PU2363+RGD 65.9±2.6 % 82.8±IA%
-------

~~ , Jtrrmif§~'I'lmU~a'!l.f : 8A4±0.5x 108/m!)

Table 4. The platelet activation test (with the initial

platelet concentration 8.44±0.5x 108/ml).

~
PU2363

PU2363
+RGD

Platelets adhered

(x 107)
6A8±0.16 4.88±0.64

Average degree of
O.70±0.O5 0.25±O.01

activation --
Normalized number

of platelet 4.54±O.44 1.22±O.21

activatioru x107)

DPU2363

E!JPU2363+RGD
---- 4.5
E 4--'" 3.5<tJ
u 3...

0 2.5
... 2
u

1.5.0

E 1:::l
~ 0.5

U 0U
3 6

Time (hours)
24

[iJ- , RGD ~i1!f3'e1n PU2363 L~ FB ~:'=ziRU~J\(*~7FW PU2363 f§Jtff p<0.05 !¥J;'i~11)

Fig. !. The effect of filtered RGD on FB attachment to PU2363. (*p< .05)
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11I= ' ROD ffl.~ PU2363 -.tf-t FB 5&*zmu~(*~~w PU2363 ;j;!3.tt1f p<O.05 i¥J~Flt!:)

Fig. 2. The effect of amount of ROD on FB attachment to PU2363. (*p<O.05)
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Fig. 3. The effect of concentration of ROD on FB attachment to PU2363. (*p<O.05)
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[iJ[l!l , ROD ffltn PU2363 ..tf1 FB tn 12 /J\ffiJ~l'=Z18~(a)*~i@J~~(b)~i@J ROD ~~

Fig. 4. Photographs showing the effect of ROD on FB attachment to PU2363 at 12h: (a) control (b) with ROD.
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so» i ()X() , I I 3cro:J ,
Irutia ce I concentration

DPU2363DPU2363+RGD
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Initial cell concentration

[]i]E ' RGD ffltn PU2363 fi FB tn(a)3 IJ\(F-f(b) 12 IJ\(F-fZfniJ:Il?JlU§P:
(*~~W PU2363 m.tt1fp<O.05~~iH1)

Fig. 5. The effect of RGD on FB attachment to PU2363 at (a) 3h (b) 12h. (*p<O.05)
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[1]1\ • ROD ffltn PU2363 it MDBK z~rtnmJl~iJmgJt(a)l /]\~(b)12 /]\~

(*~7FW PU2363 f§l:t~ p<O.05 i¥Jlrl=t'1:)
Fig. 6. The effect of ROD on MDBK attachment to PU2363 in serum-free medium at (a) lh (b) 12h. (*p<O.05)



mxSlZ ' f*.g~ 'II*Ri9i; CBD-RGD ij1~m~Hl~f~~M# :
-,~em¥~MnM#kZ~m~~

200 um

.'

49

1II-t ' RGD m~ PU2363 f1 MDBK Z~Ifilmjif~~ 3 /HI~18~(a)*~~£!l!.(b)~~ RGD ~£!l!.

Fig. 7. Photographs showing the effect ofRGD on MDBK attachment to PU2363 in serum-free medium (a) control (b)

with RGD.
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fIIJ\ ' IfIJ.fl!H§!@:i:1iJ{U~tB!W! 1000 m(a)PU2363(b)PU2363+RGD

Fig. 8. The platelet adhesion r- 1000) on (a) PU2363 (b) PU2363+RGD
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Fig. 9. The platelet adhesion (x5000) on (a) PU2363 (b) PU2363+RGD
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