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2 %: & dpdA e Belzal Had sl Asdlg E2Y A= (PLLA) EWA49A9 &
23 YN EQ Fol ¥ o] Ao dhdle] ZABIYTE. FolH E= Sprague Dawley #FHe| F7)
Z2RE Z49E o83 FEIYT. Z22)gY dA= 2 Eet=e) A2l E2gY JdA=7)
s¥=o] glE AT wgg Za2gd Fekagd Fop|EE 4x 104 cells/cm?e) FE )43}
I e gloA wlgsiart. o] wf AREE AlE vl gH- 10% fetal bovine serum (FBS) &
X 33}= Dulbecco’s modified eagle medium (DMEM)o|git}. i} ¥ A8 FHd 49 A
¥ 4 hemocytometer& o] &3l SA3QY 1, FA FxE9A (SEM)o.z A xe] 3d] W3
& AT, 4AFFEY7 (AAS)E o] 83l AlX Wl F Asgdd F3E Zad 4
FAte ) g8lzul Aelg PLLA EHAA AXe] s3] nixa] PLLA EWe wis| zich
EF, AX ujoF 72417k A E H3E ZAIG 23 AIEE X2l PLLA E9 (2.9+0.2x104
cells/cm?)¢] )3t Fat=v} Heldt PLLA F9 (6.6 £0.4 X 10%cells/cm®) oA #A3] F245
deon, ZE I 715

ABSTRACT: The behavior of osteoblasts, bone-forming cells, on air plasma-treated poly(L-
lactic acid) was observed. Osteoblasts were isolated from calvaria of neonatal Sprague Dawley
rat by an enzymatic digestive process. A confluent number of osteoblasts (4 x 10*cells/cm?)
was suspended with Dulbecco’s modified eagle medium supplemented with 10% fetal bovine
serum, and cultured on the polystyrene culture dish coated with PLLA or air plasma-treated
PLLA. The attached cells were counted using a hemocytometer to evaluate cell adhesion and
growth. Cell morphology was observed using a scanning electron microscope (SEM). Calcium
contents deposited on the materials after cell culture were measured using an atomic
absorption spectrophotometer (AAS) to evaluate mineralization by osteoblasts. Cells were
more spreaded on the plasma-treated PLLLA than on the control. Cells were more proliferated
on the plasma-treated PLLA than on the control when measured the number of cells after
72 h. In addition, calcium content on the plasma-treated PLLLA were higher than that on the
control.
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4 #

A 8. PLLA (Purac biochem., Holland, MW=
379300) & g3} v 5o 5wty fJoz A
Z&o A ¥ vldg 24-well Z22EY ZEgtrz
{Falcon, Becton Dickinson Co., US.A)¢] =%3
e S E @3] AAE F AP ALS-s

F2I=0} M2|. PLLAYI £¥% A8E 359’
2 2doz A sHen, FoHE vl ddd
ME 5%2F Fetzvl A PLLA AEE A3
Ak

BOMIE F&. ToMES AF 2447 o9
Sprague Dawley #¢] F/lZF2%H &4HE ol&
st F23AC Ao FAZE AHY & 2TLL
AN A A& & collagenase/trypsin £
o2 37 CollA 2083 At o] #AE 33
NES F 34 a4 EAI7 £9& 400g2 10
22 94 B 9 th. Collagenase/trypsin £
collagenase (C-0130; Sigma Chemical CO., St.
Louis, MO, US.A)E 2.4% bovine serum albu-
min (Sigma)& &3 Mgttel  Ca**-free
Dulbecco’s phosphate-buffered saline (PBS)d] =
o 033% gHoz AXH v, o] €9 5mLs}
PET & 1mL& 4o 9H=%lev, PET &94&
0.0625% trypsin (T-8253, Sigma), 0.0125% ethyl-
ene glycol-b:s(b-amincethyl ether) N,N,N’,N’-
acid (EGTA) 0.625%
polyvinylpyrrolidone (Sigma), 26 mM N-(2-hy-

tetraacetic (Sigma),
droxyethyl)-piperazine- N’-(2-ethanesulfonic acid)
(Hepes) (Sigma), 1.125% NaCl $& 4jojA] uts
Atk FEF FoMESS AE vigks T-256 #e
2€d FElxzd gol 37 C ®3} £3F79 5%
CO, 712 9718 fABIL Ye g27|d4 338
A WFHAAL, o] ) A8 AT wiFY e 10%
fetal bovine serum (FBS; Gibco, Grand Island,
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NY, US.A) ¥ 25 2/ mL9} gentamicin sulfate
(Sigma)E& ¥ 3= Dulbecco’s modified eagle
medium (DMEM; Sigma)o]ic}.

SOMME ik PLLA 9 Eg=v A
PLLA7} =¥ 9 A¥ w38 Fe|2ed Eahxzd
4x10* cells/ecm?e) FE= FoMHEES o]4 3
gesqA] 2, 24, 72, 168A| 7HE<t vl okald ). i
¥ 3 A8 B2HY FAE AEFE GEL A A3}
I B3y NEEL PBS gd08 AAY L
trypsin-EDTA (Gibco) &8990 2 2] % hemocy-
tometer (Bright-Line, Cambridge Instruments
Inc,, US.A)2 ZAlst9 .

FAl MXHOIF BN, AR HHAA dFZATE
e o 7 SAE AESY e ¥dE
B3}y sk 2.5% glutaraldehyde (Sigma) £
Yoz 2AZHEY HEjdlq Alg BHY AETEE
133 ZL, PBS 902 53] AT F 57}
& deg #89 Ag= (50, 60, 70, 80, 90,
100% )0l zt2t 108Y ARAAIA & AA3AT

o] AAE NEEs dedAM A=A g F
£ 3y ¥ FA AxA9F (SEM; JSM-840A,
JEOL, Japan)¢.2 #&3}%t}.
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ot o oF

HE #3t4 B7) Autdoz ZANE F48
AR ¢4 MES AR BRo] ZYs) RaEolol
o AZ7 A2 EU] £36x gow 43 &
7} g7 dEdl AR ERe ME VL D
slofot B} A= EHe) AT Vg Bra]
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Figure 1. Morphology of osteoblasts cultured on the
surfaces of control and air-plasma treated PLLA for
2h:(a) control, (b) air plasma-treated PLLA(SEM,
magnification : x 1000).

HAMe AEHEA (in vitro) AX W% AEL &
gt AAAITE v F FHd R A A9
TFE ANEIER] BE gd HslE @3 Ao
ek Q] wpyor -

Fig. 1& Eg=vl AH¥§ PLLASH nrixg
PLLA EY $dl ZoHEE ol4sln 2471 E¢t
g £ A2 B FAE AzEe ¥y WHiE
SEMe g #g& age|tt. vjxg] PLLA E¥d ¥
29 M E= o7ty M¥E E7] (dendritic)Eo] B
ol 1o} fFolut HY AL doluR s,
33 e ¥3 glo] 98] HEHE RAEA AN
th, ¥hd ZEelZu} Hel§ PLLA BRdAe Al27}
&43) F359] 9= (pseudopodia) ¥ HA (flat-
tening) E4E HAFT vt
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Figure 2. Morphologies of osteoblasts cultured on the
surfaces of control and air-plasma treated PLLA for
24 h:(a) control, (b) air plasma-treated PLLA (SEM,
magnification : % 1000).
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Figure 3. SEM photographs of osteoblasts grown on the surfaces of control and air-plasma treated PLLA : (a) con-
trol after 2 h, (b) air-plasma treated PLLA after 2 h, (c) control after 24 h, (d) air-plasma treated PLLA after 24 h,
(e) control after 72 h, (f) air-plasma treated PLILA after 72 h (magnification : x 200).

Table 1¢ vehi]ch. HAA Hi ulepzle] Fof 2tzul A2l§ PLLA B@dA @ttt ojejzto] 3
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Figure 4. Growth of osteoblasts on the surfaces of
control and air-plasma treated PLLA as a function of
culture time. Sample number, n=3.

Table 1. Contents of Calcium Deposited on the
Surfaces of Control and Air-plasma Treated
PLLA after 1 wk in Culture

materials calcium content (1g/well)*
control PLLA 12402
air-plasma treated PLLA 25+03

% Values represent the mean + standard deviation of 3 sam-
ples.
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