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Attachment of Fibroblast Cells on the Block Copolymer Membrane
containing Peptide Segments

Inn Kyu Kang*, Shin Sung Kang**, and Hak Sang Lim*

Attachment and growth of mouse fibroblast cells on block copolypeptides were studied in the pres-

ence or absence of serum proteins. Cells are rapidly attached to the polymer surface within 30 min

regardless of substrate in the presence of serum. The number of fibroblast cells attached on the poly-

mer surface coated by collagen was larger than that on the bare surface. Attachment of cells is as a

whole suppressed to a low level by the addition of sodium azide in the absence of serum. This sug-

gests that the active attachment of cells requires the biological metabolism taking place on polymer

substrates. In the presence of serum protein, fibroblast cells are more rapidly grown on the bolck co-

polymer consisting of poly(r-benzyl L-glutamate) (PBLG) and polyoxypropylene(POP) than on

other block copolymers. These results were in agreement with the data obatined by an inverted mi-

croscope.
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Fig. 2 Transmission electron micrograph of PBLG/
ag 1 Axga 4 FAAY A" EETF POP(PB), PBCL/POP(PL) and PBLG/PD-
A9 gz} o5, MS(PS) block copolymer membrane cast fr-
Fig. 1 Chemical structure and abbreviations of the om a DMF solution.

block copolymers and homopolymer used for
an examination of fibroblasts attachment
and growth.

—157 -



—EBRTMes 134, B2 19924E—

minute)o] &2 ¥3 WA FF NFAA cell
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= AT‘;}E, POPE BEE o2 3 A-B-A3% B=
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3L QA= e 12]. PBEHAS lamellat-=
Je 9o, PL R PSERAL TeBEs o
E—H%]/‘*Dﬂ POP =& PDMS #iHA17F Eak=le] 3l
£ 722 2ol Yok ARelA Axpe Feiw
= %, 7L pro POP ml PDMSE-E 4
Mgt ojzfd FEeTFE pattend EEF
FYAS 24 =x 44T 40 S o 2o
A 5 Yo13]. 2 AFAAE oF He WA
sh714s) EeRee AR 49-54 mol% Thst
T EETIYAE MRS AdAYsie] DMF4vle
LA AFE A=shedcl
E lelEs 7d2 Abeg F9A9 9d o 3¢
A EH9 water contact anglese vreh gt PS
o A5 UCEA W 2540& &5 Ao
olZe HEHAHAl A F(PDMS)ERo] F715
X fGA w=&35}7] wFolti14]. PB % PL&
66" , 63" 5 elhyo] PBLG 553 (62° )9t
& 2% derigch debd Sedus
s 9ol e POPESE wlolmzyue T2
+ F2 glent FEFFAAY A4
e ZopA] BFE FA %% @ T slvh

3-2 ZEHEHo Ml MEZHE
dH o] 23 mediumely ZE EZEF3
A dEANAY 2AAZ2485 AFS AHEs O

AFE ¥ 39 verdich 7]1A 2] F5 7
34 7] 308 k2] incubationel 4] 70% o)Ak

Table 1 Abbreviations and water contact angles of the polymers used as substrate

Abbreviations Polymers Water contact angles ()
PBLG poly (7-benzy] L-glutamate) 62+3
FB PBLG /polyoxypropylene block copolymer 66+4
PL poly(&-benzyloxycarbonyl L-lysine/ 63+5
polyoxypropylene block copolymer)

PS PBL/polydimethylsiloxane block copolymer 9443
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Adhered Cells(Z)
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Incubation Time(min)

ay 3 10 wt% 9] FAINAL FHskes A4
o] 4 incubation X|Z}®} #HzA)xele I
A, 2fg AXTE¥EF 100% 2 A4k
Fig. 3 Time course of cell adhesion in the presence
of 10 wt% FCS. Cell number in mother sus-
pension was taken as 100% ; O : PBLG, [_]
:PB, & I PS.

2] fibroblasts7} $-33)9ick 308 o|F XHE: A
EAELL FrlSer) g Bopch webd AE

7t 1A e FEA37] AHAHE 0% AR

F&2A 7o) Wg s AL 45 iAok o]F in-
cubation time2 30¥.o 2 mAFo] AMEPI AUY
Y&t
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=

Fibronectinel] &2)8l= Arg-Gly-Asp®] o}u|x
A A7)7F 1A AxGFH] FUT 4T
the X3arp oeH1516]. =T ZAFAF Y
Arg-Gly-Aspe] olvlilt 7] 94| A A%
8% 9L s e RyHm Yo{17]. &
5 geAe FEaAC Hge EAHn &4
A 749 Aeseg dR4AREA o|4EnA]
3t A7vE BEEo18,19]. B Aol v
Hae AEAZLHE Fola F9A 4
o ZetAg IR J]AR Algsie] AERF
AYE Y3 ¥ 25 €L %53 DMEM
ZFo AZYEESE 5x10°ml'2 2R AT EAq
& RS 3T 71AA AT 7)1l 30
7 AEAFHE W AxrFags Jelyz 9
o, F3=)58 A T (bare surface)ol| A e] AEH

H 37
B=7

AL oF 52-62% 5 Je LT, FH2 glassAt
dAME 71%5 VR vz =& e ey

t}h Glassitol] 4] 2 AEZR I 4 Jehy= 7L
e dTINE ey AT[20] A FYA
Ede) AxAE4 wuze FAL F4age
F AR AT A¥HdAE AAHez AxH
itgo] Z7lsl49d. PBLG 4 PB Z A4
A FeAIEA o 10% A= AEAHI
$0] £713 wtd, PL 2 PSE Ao Ax
g o 30—40% F7HE wgvh. ojshigoe]
FHAY Fx A 9 E Az 271HEE
o] thaAl el AL JAHe FF9 Zeka
= BAhae] oo FAMEAe) ATz
of wte} @etA)7] Wi Aoz HYzhgdoh YD

n=y
=7

A g F8-3= mediumel] 2AFEe] 9l cell so-

lutiong HBEH HE2AFA Had AdA g
WA Fgo] dojubz, 2% AT Hale] o]F

¥ 210% AL gHeks iAol Z9AE 23 AL NExHF
Table 2 Effect of collagen treatment on cell attachment to substrata in Eagle MEM with 10% serum

Substratum Water contact angle(® ) Cell adhesion( %)
Bare surface Collagen-coated surface
PBLG 6243 5245 6244
PB 6614 6116 72+5
PL 6315 6217 9514
PS 94413 5614 9343
Glass 2447 71L5 8615
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E 3 94¢ F43A g2 WX 4F FgAde dRotdEy 3
Table 3 Attachment of fibroblast cells to several polymers in Eagle MEM

Substratum Water contact angle(® ) Cell attachment( %)
—~FCS +NalN;*
PBLG 62+ 3 8044 78L5
PB 661 4 61+5 34+4
L 63+ 5 9243 85+5
PS 944+ 3 70+4 60£3
Glass 26+10 9314 5845

o AcH21l]. 2R 27)d FaE DNAUY F
g conformation& AL A E e F 8% A} =
. FEARd) Axee) Azagd ol F
Adade] s AASZ) H AN A
EA8A %t mediume] MEE E4AD F 7
Aole] FaAYE Pslgdch =T Az Al
AFE st E2A[22]2 <43A sodium azideE
Axde H7etd HFAYL v E 30
el whelzto] 58 Aw) R (FCS{ree medmm)%‘-%
AEE HE GHE Foks WATE 294
Ho} Z)ae 2] e LelsA o] FelAct A
FCS-free mediume] 0.01 M NaN;& #H7lgt A%,
AES AFee EPee] £fel uhe Pxe|
Zele o}t RAFHe 2 zFisiect. o] Aw
i#"ﬂ Z719 & A7t Fobdlle Ao FHE
o sy TERE 238 bukieEHe 7)A
A4 Aol folaA olFel Ay AT
T 9lv} zEv NaNsgh z-& Qe Al
AEE F= drugE EAFE AFe AEY AN
A o] ol Fo)xA) ghskeh.

3.3 S8t BEHolMY MESA

ol EAS) A 719 AETAF}EO]
¥od IF AFSE 94 weEdn Fdsrls
o). it Ao FALE 271HAE
BA A A2 AR RaFe] 7] HE
olc}, Imai $[23]& i7H Axgage] F7tel

el oF9] FAErE oty 2ag dbd,
AZ A 3ge] F7Heel ‘I]rEJr FA% ) wepAn
e 2a[524]% vk B ATelMe LA
ez AEZFALES 2RI 9
PBLG ©#=%%4, PB, PL, PS B3 334 ¥

falcon dishe 7]|A % Apgsigeny, 3o A
= iR ad A QXS FAst g 44 Azv)
 7lde Adel wARY AZE AAR F
LDH activity® &3tz #lzlztdy] AAFHe=

Cell Number

Time (h)

Y 4 35 % BSHA) AR e AT
4ZE incubationA]Zte] W3] A= F e
2A.

Fig. 4 Number of cells adhering to block copolymer
and PBLG homopolymer as a function of in-
cubation time, plotted in logarithmic scale
with an arbitary unit ; & : PB, O : PBLG,
A :PL, @ : Falcon, [ ]: PS.
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Fig. 5 Inverted microscopy of mouse fibroblast cells adhering on the polymer matrices ; (a) after 8 h incuba-
tion, (b) after 76 h incubation.
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