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Abstract

BACKGROUND: Thermosensitive chitosan shows good compatibility to many cells. It is a good vector in the tissue-engineering
field. However, its effect on osteoblasts remains unclear.

OBJECTIVE: To study the cytotoxicity of chitosan thermosensitive hydrogel to osteoblasts.

METHODS: Osteoblasts were cultured in chitosan thermosensitive hydrogel, and then viewed cell morphology under a
microscope; at the same time, osteoblasts were cultured with different concentrations of chitosan thermosensitive extracts in vitro
for 24, 48, 72, and 96 hours, respectively. The MTT assay was used to determine the relative growth rate (RGR) of osteoblasts
and determined the level of cytotoxicity.

RESULTS AND CONCLUSION: Osteoblasts were round at 24 hours after culture in chitosan thermosensitive hydrogel under a
microscope, which extruded its horns and amplified after 48 hours. The RGF of osteoblasts cultured in different concentrations of
chitosan thermosensitive extracts in vitro in each group was 92% to 112% at different time points, and the cytotoxic of all kind of
concentrations of chitosan thermosensitive extracts were 0 or 1, which completely meet the standards of safety evaluation of
biological materials.

Li P, Feng JY, Cai ZG, Xie RQ, Wang DY, Zheng LB, Rui G. Cytotoxicity of chitosan thermosensitive hydrogel to rat
osteoblasts.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(25):4602-4606.
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Figure 1 Osteoblasts crawled out of bone block at 4-5 d after
culture (x4)
1 B SUEEETRIY LRSS LR 4 B B TE H (x4)

Figure 2  First passaged osteoblasts were fusiform or triangle
at 3 d after culture (x4)
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Figure 3  Calcium nodes were formed at 20 d after
culture (x10)
3 H59% 20 d J5 AT SR E A0 A 23 A R T A 45 9 (x10)

Figure 4  The calcium nodes stained rose pink by
Alizarin-red solution (x10)
K4 A58 200 R4 PR )5 BB (% 10)

c: At 24-48 h after culture (x20) d: At 24-48 h after culture (x10)

2.2 REMERABE KRR R SEERE K
BEAEZE T 2, WA Wah ki, pH{E6.8~7.2,
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e: At 24 48 h after culture (x40)

Figure 6 Gross observation of artificial bone tissues and
morphology of osteoblasts which cultured in
chitosan thermosensitive hydrogel under a

microscope
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a: Thermosensitive chitosan hydrogel is light yellow liquid in room EL?E'] o
temperature
F1 ARFEIREFRA E MTT #0044 40 Bt 18 )
Table 1 Absorbance value of MTT test in each group (x#s, A)
Culture time
Group
24 h 48 h 72 h 96 h
Negative 0.325+0.027° 0.433+0.069° 0.510+£0.008° 0.698+0.053"
5-fold extract 0.351+0.026" 0.428+0.035° 0.503+0.033° 0.650+0.059%
10-fold 0.350+0.028° 0.436+0.034° 0.508+0.027° 0.675+0.075"
b: Thermosensitive chitosan hydrogel forms light yellow extract
gel at 5-6 min after placing into 37 “C' incubator 20-fold 0.335:0.021° 0.443:0.034° 0.516:0.029° 0.695:0.074°
Figure 5 The process of thermosensitive chitosan hydrogel’s At
9 gelatFiJon ydrog 40-fold 0.322+0.027° 0.469+0.017° 0.487+0.017° 0.637+0.069"
% VE il 2 B Y ‘—Qﬂ» (=] extract
5 TR AR Positive 0.187+0.013 0.206+0.016 0.223+0.014  0.285+0.035
control
‘ra‘é 6 8 B0 ;’,x"‘7 B R q3% «-Xn;"_‘{
2.3 & A Bﬂbzﬁ_/mﬁi t ﬂ‘%‘*g‘ K/ﬁi}k‘q’ #33 %‘{ 50 o P < 0.05, vs. positive control group
N M == N VBT IR S > 4
TR AOVE 5E FERE KRN 52 & i 40 T ol R EL A2 £90.8 om
A, BN TR, MARFRI P AR IR 7E, B FHRART UL, PR REZAR T A 5 R v 5 R
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Table 2 The relative degree of cell proliferation and the rating of

toxicity
24 h 48 h 72 h 96 h
RGR Rating RGR Rating RGR Rating RGR Ratin
Group (%) (%) (%) (%)
5-fold 108 0 99 1 99 1 93 1
extract
10-fold 107 0 101 0 99 1 91 1
extract
20-fold 103 0 102 0 101 0 100 0
extract
40-fold 99 1 108 0 95 1 91 1
extract
Positive 44 3 49 3 44 3 41 3
control

RGR: relative growth rate

0.80 7

M Negative control

0.60 M 5-fold extract
§ 0O 10-fold extract
8 W 20-fold extract
§ 0.40 4 O 40-fold extract
Q
<

0.20

0.00 1 o

24 48 72 96
Time (h)

Figure 7 Extract in different concentrations effect on
osteoblasts at different time points )
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