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Abstract: Biomaterials for retinal tissue engineering must demonstrate several critical features for
potential utility, including mechanical integrity, biocompatibility, and slow biodegradation. Silk film biomaterials
were designed and characterized to meet these functional requirements. We prepared natural/synthetic
hybrid silk/PLGA films using 0, 10, 20, 40, and 80 wt% of silk by a solvent evaporation method. MTT assay
was used to confirm the number of cells attached on film at 1, 2, and 3 days, respectively. The morphology
of cellular adhesion on films was also confirmed by scanning electron microscope (SEM). RT—PCR was
conducted to confirm mRNA expression of retinal pigment epithelium (RPE) using RPE65 as a RPEs marker
and the expression of cytokeratin were determined by immunofluorescence staining. We confirmed that
the silk/PLGA film of 20~40 wt% silk was superior for the adhesion and proliferation of RPEs.
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Table 1. Processing Conditions for Fabrication of Silk/PLGA Films

Silk content Size of silk PLGA MC
(wt%) (g) (um) (2 (mL)
0 0
10 0.03
20 0.06 <180 0.3 6
40 0.12
80 0.24
td ixi Pour into
homogenensy Jesn
PLGAMC  Silk powder Solvent

solution y
evaV

Silk/PLGA film

Figure 1. Schematic diagram of the fabrication process of silk/
PLGA hybrid films by solvent evaporation method.
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& APBIL AEE ¥k 1 mLE ¥old= & MTT £94(50 mg/ml.)
& 100 plA F7kska 4AzFE3E QliHlolEjell ] wiakaisin). Bet
AA7go] AR ARG AR $A4 UHEHEZA| = (DMSO,
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Gibco), RNase inhibitor (Invitrogen), SuperScript IRT (Intvirogen),
RNase HEzIAF Ed I3 eo]=(Invitrogen), DNase/RNase free
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Table 2. Primers and Protocol for Thermal Cycling
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Species Gene Primer sequence Protocol Cycles Size (bp)
P te ot et ; 3 D=94 T; 30 sec
practin o 5,_gfc atc e ig cie etgac cig sc _3, A=59 C: 1 min 25 227
. : gtg atg acc tgg ccg tca gge age B=792 C: 45 sec
Rabbit -
F:5— te ot - tit—3" D=95 TC; 15 sec
RPE65 10 Tcccleclg cac aag L gac A=60 T; 30 sec 35 259
R : 5'—agt tgg tet ctg tge aag cgt agt—3’

E=72 C; 1 min

Polymer (Korea), Vol. 35, No. 4, 2011



292 ZeE - A - 257 0l - e ol g - 2UF - ol - U

o

PLGA 10 wi% 40 wt% V 80 wt%

Figuare 2. (a) Gross pictures of PLGA and sillk/PLGA films: PLGA, silk/PLGA (10 wt%), silk/PLGA (20 wt%), silk/PLGA (40 wt%), and
silk/PLGA (80 wt%); {b) surface characterization of PLGA and silk/PLGA films prepared by means of solvent evaporation method:
{c) cross section characterization of PLGA and silk/PLGA films prepared by means of solvent evaporation method.

0 wt% 10 wi% 20 wt% 40 wt% 80 wt%

Day 1

Day 2 |
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Figure 3. Immunocytochemical staining of RPEs on PLGA, silk/PLGA film after 1, 2, and 3 days (magnification X100).
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Figure 5. RPEs viability in silk/PLGA film analyzed by MTT 2 01
assay after 1. 2 and 3 days post—seeding (+p<0.05, ##p<0.01,
. 0.0+
w#x5<0.001). 0% 10% 20% 40%
Silk/PLGA film
(b)

B VI ) Sl B i ek 2l st
% 2, 323 PLGA Bolis S 20 vlal e 538 vehd

Figure 6. Gene expression profiles of f—actin, RPE6G5 as analyzed
by RT—PCR after 3 days:! (a) Result of agarose gel elec—

A 23 fellis S22 sigiont 3dselis o] Zasied Az trophoresis: (b) Normalization of B—actin expression by
o] Al el AR 9= T8 Tl ofsgct 10, 20, 40 RPEES (+<0.05, ##p<0.01, s##p<0.001).
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