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Abstract: Typical biodegradable polymer poly(lactide-co-glycolide) (PLGA) has been widely applied to tissue engi-
neering scaffolds and drug delivery systems. However, after the implantation, the ester bond of PLGA gets hydrolyzed
and the resulting degradation products decrease the pH in the surrounding tissue causing local inflammatory reaction.
Vitamin C is commonly used in food, pharmaceutical products and is known to exert potent antioxidant and anti-inflam-
matory activities. Thus, vitamin C is used with PLGA as carrier in tissue engineering. In this study, vitamin C incor-
porated PLGA scaffolds were fabricated and further the effects of vitamin C were evaluated on the inflammatory
responses in vitro. The three-dimensional PLGA scaffolds were fabricated by adding of 3, 5, and 10 wt% vitamin C via
a casting extraction method. Then the samples were examined; the mechanical properties of compressive strength and
SEM. The cell attachment and proliferation were also studied the MTT, SEM, anti-inflammatory and antioxidant effects
by RT-PCR and FACS. Results showed that 5 wt% vitamin C/PLGA scaffold was better than other scaffolds in terms of
anti-inflammatory, antioxidant, cell attachment and proliferation. Based on the low level of inflammatory responses, the
5 wt% vitamin C/PLGA scaffold can be envisioned as a promising candidate for future biomedical applications.
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Table 1. Preparation of Scaffolds with Different Vitamin C
Contents in PLGA

V 0% V 3% V 5% V 10%
PLGA lg lg lg lg
Vitamin C 0Og 003 g 0.05¢g 0.1g
NaCl 9¢g 9¢g 9¢ 9¢g
S e Y e Y s =
= ~—
- - 3 Homogeneously - Pour into
- - mixing silicone mold

NaCl PLGA MC Vitamin C

Salt leaching
in DW for 48h

drying,
Pl Scaffolds

(B)

Figure 1. (A) Fabrication process of vitamin C/PLGA scaffolds by
solvent casting/salt leaching method; (B) photograph of vitamin C/
PLGA scaffolds.
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37°C 1iHlolE oA wigsiint. L & Hep Aol A
HHA AAAE Aol %A v DA F Al =(DMSO,
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RNase free water(Gibco)E 3 7}3le] authorized thermal
cycler(TP600, Takara Bio Inc., Japan)E 53l cDNAZ
ZARBIATE 3 A Al cDNAS GAPDH, COX-2, TNF-
a, IL-1B, IL-6 PCRE 38t th PCRF S5E DNAS
1.5%(w/v) oF7tR 20 A7195E ¢ §F, AoA s
SYBR =213 3(SYBR™ Green I Nucleic Acid Gel Stain,
Cambrex, UK)9l 2l A|ztsleld o™ 300 nm AR A}
7|1& ARIES 3l GAPDH, COX-2, TNF-a, IL-6, IL-1pB
3 mRNA =] BHAH =S 21830

FACS. &4 4kx(reactive oxygen species, ROS)E =743}
7] §15te] 453 DCF(dichlorofluorescein)s ©|-&-3lo] =
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S wfeklel] 20 M- H7I8lAL, 405 F<F incubationA]] T}
<, FACS(fluorescense activated cell sorter, Benton-Dickson,
US)E o|-&std S5kt

SHEH 24, 7} d3e] FATH 242 student's t-test
E AlEte p grol 0.05 P19 o SAFSE folgt Ao
2 31901 (¥p<0.05, ¥¥p<0.01, ¥F¥p<0.001), ZE AHE 3
H ool AR 135 THN=3).

Figure 2. Observation of scaffolds by SEM (magnification with
%100, scale bar=500 um, A:V 0% scaffolds, B: V 3% scaffolds, C:
V 5% scaffolds, D: V 10% scaffolds).
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Figure 3. Compressive strength of vitamin C/PLGA scaffolds (**p<
0.01).
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Figure 4. Cell viability of NIH/3T3 in vitamin C/PLGA scaffolds
analyzed by MTT assay after 1, 2, and 3 day post-seeding in vitro
(***p<0.001).
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Figure 5. SEM microphotographs of NIH/3T3 morphology on vita-
min C/PLGA scaffold surfaces at cultivation time 3 days (magni-
fication, 1.0 K, scale bar=50 um).
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Figure 6. Gene expression profiles of GAPDH, COX-2, TNF-q, IL-6, IL-1p on vitamin C/PLGA scaffolds (*p<0.05, **p<0.01, ***p<0.001).
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Figure 7. Reduction of oxidative stress on TCP, PLGA scaffold (V

0%), 5% vitamin C/ PLGA scaffold, LPS (A: TCP, B: 5% vitamin

C/PLGA scaffold, C: PLGA scaffold (V 0%), D: LPS).
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