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Abstract: We examined the biocompatibility and the safety of a-calcium sulfate hemihydrate (CSH)/multi-walled carbon
nanotube (MWCNT) composites for bone reconstruction application. The biocompatibility of the CSH/MWCNT composites was
evaluated by the measures which taking L929 fibroblast cells cultured in the extracted liquid of the composite soaking solution
and putting bone marrow stromal cells planted on the composite pellets in vitro, respectively. The cell proliferation was evaluated
by MTT test and further observed using an inverted optical microscope and a scanning electric microscope. The toxicity of the
composites was evaluated by acute and subacute systemic toxicity test. Long-term muscle and bone implantation in vivo tests
were also conducted. L929 fibroblast cells grew well in the extracted liquid, as well as bone marrow stromal cells that could
adhere on the surface of sample pellets and proliferated rapidly. MTT test showed that there were no significant differences
between the experimental and control groups (P>0.05). In vivo test manifested that the composites were no toxicity, no irritation to
skin and good for bone defect reconstruction. It was proved that a-calcium sulfate hemihydrate (CSH)/multi-walled carbon
nanotube (MWCNT) composites exhibited excellent biocompatibility for the potential application in bone tissue engineering.
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Fig. 1  The microscopic structure of composite
material, and the chart for the MWCNT, a-CSH and
a-CSH/MWCNT composites under XRD.
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Fig. 2 L929 fibroblast cell grew in the extracted liquid of composite materials for 2, 4, 6 days, respectively.
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Tablel MTT test for experimental and control groups ( X+s )

Time (d) Experimental group Control group Cell relative growth rate (%) Toxicity
1 0.311+0.031 0.322+0.023 96.6 1 grade
3 0.547+0.050 0.565%0.080 96.8 1 grade
5 0.733£0.050 0.761%0.120 96.3 1 grade
7 0.992+0.058 1.010+0.114 98.2 1 grade
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Fig. 3 The bone marrow stromal cells had grown on the surface of composite materials for 1, 3, 5 days, respectively.

R2 MRXMRBRMEREIFZM (Xts)

Table 2 The rats' hemogram were effected by composite materials for two weeks after surgey ( X+s)

Group n Hemoglobin (g/L) White blood cell (/mm?3) Red blood cell (x104/L)
1 10 140.2422.10 9700.2+2250.26 360.2+158.40
2 10 136.1+20.30 9820.3+£2258.76 362.1+166.70
3 10 132.4+£20.10 9789.3+2321.47 365.5+162.40
1# >0.05 >0.05 >0.05
P value
2# >0.05 >0.05 >0.05

The concentration of solution for groupl is 4 wt% and group 2 is 20 wt%; group 3 is normal saline. The P value of
group 1# is Group 1 compared with group 3; the P value of group 2 # is group 2 compared with group 3.

*3 MR KBRAFSEERFIE (Xs)
Table 3 The rats' hepatic and renal function were effected by composite materials for two weeks after surgey
(X%s)

Group n Blood urea nitrogen (umol/L) Total protein (g/L) Alanine transaminase (U/L)
1 10 74.5%£2.12 56.01+0.48 5.90+0.46
2 10 72.0+£2.41 55.78+0.35 5.99+0.76
3 10 73.0+2.01 55.73+0.62 5.95+0.58
1# >0.05 >0.05 >0.05
P value
2# >0.05 >0.05 >0.05

The concentration of solution for grouplis 4wt% and group 2 is 20wt%; group3 is normal saline. The P value of group
14# is groupl compared with group 3; the P value of group 2 # is group 2 compared with group 3.
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Fig. 4 The HE stain chart for heart, liver, spleen, lung and kidney (from left to right) of rats for 2 weeks after surgey.
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Fig. 6 The status of bone reconstruction for 4,8,12 weeks, respectively after surgery.
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