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Abstract This study was a preparatory experiment aimed the development of membrane scaffolds for tissue
engineering. A PCL composite solution contained sodium chloride(NaCl). PCL porous membrane scaffolds were
formed on a glass casting plate using a film applicator and immersed in distilled water to remove the NaCl reaching
after drying. NaCl was used as a pore former for a 3 dimensional pore net-work. The dry condition parameters were
47C, room temperature (RT) and 40C for each different temperatures in the drying experiment. SEM revealed the
morphology of the pores in the membrane after drying and evaluated the in vitro cytotoxicity for basic
bio-compatibility. The macro and micro pores existed together in the scaffold and showed a 3-dimensional pore
net-working morphology at RT. The in vitro cytotoxicity test result was "grade 2" in accordance with the criterion
for cytotoxicity by ISO 10993-5. The dry condition affected the formation of a 3 dimensional pore network and micro
and macro pores. Therefore, these results are expected provide the basic process for the development of porous
membrane scaffolds to control degradation and allow drug delivery.
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|| = vy A2A1A 22 AAT PCL(polycaprolactone)
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Fig. 1. Dispensing device of PCL solution
(A)mixing chamber, (B)dispenser, (C)plate
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AR A= FARAAER A
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2.2 Cytotoxicity (in vitro) test
AT A AAtE o3 PCL AAA 9] 7124
A o FE ERIs] skl AAATA Y dEd
7kl Z7) Fho g HAo] £ol3t in vitro AEEA
Brbe dEsision, Alxs4d HrtE Y3 AsE
NaCl 7] 100mP| v}, 45mo]/d, H-&7%el oJste] A
z2H AAA dste] gy daS Alstnt Hid
o34 AAA 4.0g T 10% *(horse serum, Gibeo,
USA)e] #7Fed MEM ®i#] 20mL®| H]&el F53F
5.6mL/ge He vj&= by oz 2t F 37(x1)C
ol A 24(x2) A1ZF 52t 5(x1)% CO, SlitHlolE] Ujol A
A o ARSI oz
749 t8d AAAE A MEMEIA S Sdg 3y
o2 &&sdth. /9 dlZ (high density polyethylene
film, Hatano research institute, FDSC, Japan) 2 %4
ZT(ZDEC vpolyurethan film, Hatano
institute, FDSC, Japan)< 1g3d 1xMEM 4|2 10mL2]
HIEZ 37(x1) ColA 24(£2) A1ZF 52 5(x1)% CO, !
FHlole ol A 8E3te] 24412 dloll Al ARE-s)
Ak Aol wigE Aol A nh9-o] AdfrobAl e
e 545 H7kshr] 918 L-929(NCTC Clone 929,
ATCC, USA) AIEE of-&aith. BARAS 98 &
5 e AEe] E-A(TrypsivEDTA)S A 2|5k
AEFE7E ImLE 10717 |28 248k oF 10em’
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9] 6 well plate(35mm/well)dp 2mL% HZ3} T} 244]
ZF Bk wiokste] dEgulde] B wellS Mg
o NPT B 2w o ® %78 oF wjAE A|A
T34 PCL AAA 9] &&, ST, S4U=x
L FHU =TS 3719 AEE welld 2mLA FoJs)
(5£1)% COy, (37£1)Coll A 48417FE<t vl 31T Wl
& F A oR Axo &3t FuE dEeTE A
FEA S A3l A &y s B

S Agste] NEE ZolEdA g
oxe] BAEE AT strh AESAE

A} 52 1S010993-5[21]01 23l Al Y5+ T (Table 1.)
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3.1 Porous of PCL membrane type scaffolds
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Fig. 2. SEM images of the PCL scaffold surface
by dry condition(x400). (A)4C, (B)room
temperature, (C)40C
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Fig. 3. SEM images of the PCL scaffold surface
by NaCl size(x100). (A)100pm<NaCl<300
m, (B)45m<NaCl<100m, (C) NaCl<45/m

3.2 Cytotoxicity(in vitro) test
2 Aol A A2 v PCL AA] xﬂ% 0]2]
Mol 24 AN=Z &5 9 AEsEe 2
Al O BEEs 5Ho= "P‘EQ AW@?‘H% aHat
of 71 712421 b A R-E BEer] s AE=A

b NStk AE A3 Axe) ged Ashy &
HAEAAN  BAVIT wE vepteE ek
t}.(Table2.)
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Table 1. Determination of cytotoxicity.[21]

Grade Reactivity Conditions of all cultures

0 None Discrdte intracytoplasmatic granules, no cell lysis, no reduction of cell growth

1 Slight Not more th@ 20% of the cells 2-11'6 round, loosely attached and without intracyt_opl_as_n_]jc granules, or
show changes in morphology; occasional lysed cells are present; only slight growth inhibition observable

2 Mild Not more than 50% of the cells are round, devoid of intracytoplasmic granules, no extensive cell lysis;
not more than 50% growth inhibition observable

3 Moderate Not more than 70% of the cell layers contain rounded cells or are lysed; cell layers not completely
destroyed, but more than 50% growth inhibition observable

4 Severe Nearly complete or complete destruction of the cell lyaers

Table 2. Cytotoxicity test result of qualitative analysis

Confluent % Growth % Cells without

%

%

Well monolayer inhibition intracellular granulation Rounding  Lysis Reactivity  Grade
scaffold(1) (+) 40 40 40 40 mild 2
scaffold(2) +) 40 40 40 40 mild 2
scaffold(3) ) 40 40 40 40 mild 2
negative control(1) (+) 0 0 0 0 none 0
negative control(2) (+) 0 0 0 0 none 0
negative control(3) (+) 0 0 0 0 none 0
reagent control(1) ) 0 0 0 0 none 0
reagent control(2) (+) 0 0 0 0 none 0
reagent control(3) (+) 0 0 0 0 none 0
positive control(1) (-) 100 100 100 100 severe 4
positive control(2) () 100 100 100 100 severe 4
positive control(3) (-) 100 100 100 100 severe 4

Note (+): present, (-): absent

Table 3. Cytotoxicity test result of quantitative analysis

Group Result of cell counting (cells/mL)
Line scaffold group reagent control negative control positive control
1 4.7 % 10° 72 x 10° 6.6 x 10° 0
2 51 x 10° 7.5 x 10° 7.1 x 10° 0
3 4.0 x 10° 73 x 10° 7.0 x 10° 0
average 4.6 x 10° 73 % 10° 6.9 x 10’ 0
RCC(%) 63.0 100.0 94.5 0.0
Note:
RCC(Relative cell counting, %) = Ckllcnéll/ln:,zbl:: ZTTZ{I;:Z{{if:t(W]ZZHgLZr)oup
AAA Y] GE=o] Fold AFoA wigF F #dd TP AdHE 7152 HQ A FEE A AlE
WES FARNAOU o 4%l AFANE BAFe]  H4HIE AT,
Wb o] voke wheAel Qi Ao® vehdth = PCLY ¥E7F R84S golo] EFEE CHCWE
g BAE] AFE Tl AFEAS AAE A AH] Ao golAw theke] 7ol FAEH Al o4
A8 el Holgle MEFel vlekebA 2 VA F IRl 9§ BaErt S71] vl A9 A
= As 4 5 AAth(Table 3.) 31L& &) blade casting®] 7B HAF Swi%E
¥ T AR DA PCLE olgd the Atk
AEHAS dEH o Axste] walld 22 % k= Azz2AE FE87) 93 oM dedzxst 7}
A g3E WdE] A% 2% A FH0E, NaCls & F5aH 730l 77k, 5 PCL-&- ol &34 NaCl
NEHAAR o] &% 3 PCLEES AXe F vy o A& fA8IS 1, 4THRNAE 7]50] B3 o]
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Fig. 4. SEM images of the PCL scaffold surface
by NaCl content ratio(x500). (A)10wt%,
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