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Abstract: In this study, various chitosan (CHT) scaffolds were prepared using acetic acid and NaOH. In addition, we per-
formed investigation on the changes in physical properties of the scaffolds prepared using a mixture of CHT solution and
span 80-containing mineral oil (MS) solution. CHT/MS ratios were set at 40/10 and 60/10. The scaffold prepared using
pure CHT solution was used as a control. We evaluated the effects of CHT/MS mixing ratio on the surface and 3D struc-
ture, chemical state, recovery, porosity, swelling, and cytotoxicity of the scaffold. We observed that the fine pore for-
mation, porosity, and swelling of the prepared scaffold increased when MS solution was used. The behavior was more
pronounced when CHT/MS 60/10 was used. In osteoblast proliferation assay, any cytotoxicity was not induced due to
usage of MS solution. From the result obtained in this investigation, we noticed that the physical properties of the CHT
scaffold can be manipulated by using MS solution while maintaining its cytocompatibility. We expect that this technique
can be further utilized in the preparation of soft tissue substitutes.
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Figure 1. Digital images of chitosan scaffolds: CHT/MS mixing
ratios, (a) control; (b) 40/10; (c) 60/10.
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Figure 2. SEM mlcrographs of the surface of CHT scaffolds: CHT/
MS mixing ratios, (a) & (d) control; (b) & (e) 40/10; (c) & (f) 60/
10. Magnification: x100 (left panel) and x500 (right panel).
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Figure 3. SEM micrographs of the cross section of scaffolds: CHT/
MS mixing ratio, (a) control; (b) 40/10; (c) 60/10 (magnification:
x300).
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Table 1. Pore Size and Porosity of Chitosan Scaffolds
Prepared at Different CHT/MS Blending Ratios

Sample Control 40/10 60/10
Pore size (um) 146.3+15 80.3+12 116.7+19
Porosity (%) 53.0+1.0 74.6+2.6 88.0£1.6
sk A Aol ERHo]

71eleS 3l

AzE AAAES] 718 2719} tha/dS 7431 Table
1o YJeRNIth 242 3H= SEM &2kl AX|3k= Zle
2 Yelt}. Controle] 7%, 7182 2717} 146 pm F ==
SAHEAT 28y MS §98 E5S A1, 71w 2715
A 72N S DAY, o= 40/102F 60/10 XA A S-S B
WL o, CHTS =7t AASTE 752 A7|7} 743}
= 435 T3 & 4 Atk o= SEM & Akl A3}
= Aot} 71¥E SAHEIE HH, control AXAS] 71
e 9 53%E YERT o= MS 92 AR T2 A
A A Sl vlsl] A3 wre 7]F%Eolt}h. ControlZt CHT/MS
60/105 Plu S u, 7137t oF 67% A= S71shs Ao
2 Yehkon, o= MS 898 &83to a2y 7Fa|E 7
27 Al 7IREE A o At A 2
ATk BAlY] CHTY 5% 314 FalA A, 713=7
AR 3] F7Fhks A4S Btk ol 71 2717 74
off mE} mAle 7]gte] P oe Axetar & 5 Q)
o} 23y CHTO] 558 702 SAAIA A|l=g CHT/
MS 40/10 AAA L] A9, 60/10 AX A Bl&) 71 F=7F L
3l o o Aoz yehdtt ol MS &e] 83} CHT
Fxo] A4S B AR Ve A 2 VeEe] S
71e Cdst Ade 27 thE delt) ol 40/10 AAA|
o AH8-¥l CHT S=7F Ui Ho} #dst 7|3+x25 34
SR Z3HAaL, o|Z lal] ARA ] 7 Ek A Flo=
ghkEih

R

e
N
3

1
-ﬂ—ﬁ'h

Control —10/10 —G50/10
5
o W
o
v
c
o
=
£ W
w
c
©
o
=
1550 1445 1200
2977 C-H Amid-Il - Amid-m  C-C
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-Y)

Figure 4. FTIR spectra of chitosan scaffold prepared at different
CHT/MS blending ratios.
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Figure 5. Recovery of scaffolds prepared at different CHT/MS
blending ratios.
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Figure 6. Swelling of scaffolds prepared at different CHT/MS
blending ratios.
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Figure 7. Proliferation of osteoblastic MG63 cell on the chitosan
scaffolds prepared at different CHT/MS blending ratios.
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