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Biocompatibility and degradation of an injectable nano-sized composite bone substitute

GE Liang' ", GOU Sarrhua', YAN G S-chuan® , WAN G Shi-long? (1. Department of Orthopedics, Changzheng Hospital , Sec-
ond Military Medical University, Shanghai 200003, China; 2. College of Bio-science and Technology , Tongji University , Shang-
hai 200092)

[ ABSTRACT] Objective: To evaluate the in vitro cytotoxicity, in vivo response and degradation of a new injectable nano-
hydroxyapatite(n- HA) / calcium sulphate hemihydrate(CSH) bone substitute in rabbits and to discussits possible bio-degenera
tion mechanism. Methods: Pure CSH, - HA , 10 % HA + CSH , 20 % HA + CSH , and 40 % HA + CSH (the last 3 contai-
ning 10 %, 20 %, and 40 % n- HA , respectively) were subjected to M TT assay for their in vitro cytotoxicities. 20 %n HA +
CSH was implanted into rabbits muscle and bone defects in the right femur , and the genera conditions of rabbits, the patho-
logical and TEM manifestations of tissues, and the imaging alterations were all observed 5 days, 2, 3,4, 6, 8, and 12 weeks
after implantation. Results: Test of cytotoxicity showed that the average cell proliferation rate was over 77 % after treated with
the solutions of 5 bone substitutes( P < 0. 05) , with the cytotoxicity being 0-1 (norn-toxic). No general reaction was found in
rabbits implanted with 20 %n- HA + CSH and the weight of animalsincreased steadily. 20 % HA + CSH implanted in the mus-
cle underwent a layer-by-layer degradation from 5 days ater implantation and was aimost completely degraded after 8 weeks,
with no fibross, calcification or ectopic ossfication. H- E staining showed that at the early stage the degraded materias were
surrounded and wrapped by inflammatory cells; the fibroblasts gradually turned into fibrous cell s encircling the degraded materi-
a. TEM observationsindicated that the degradation was characterized by a cytophagic process and no cytotoxic signs were found
in the phagocytes ater phagocytoss. X-ray examination showed new osteoid and premature trabeculae scattered over the defec
tive region 6 weeks after implantation, and there was normal trabecular tissue 812 weeks later. Conclusion : 20 %n HA + CSH
has no obvious in vitro cytotoxicity , but has good biocompatibility. The in vivo degradation of 20 % HA + CSH may be media-
ted by cytophagic process in a layer-by-layer manner. It degrades completely within 812 weeks, which is suitable for bone re-
generation.
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Fig2 Microscopic image of muscle tissue of
implantation area 1 week (A) and 2 weeks ( B)
after operation ( HE dtaining, x 100)
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Fig4 Microscopic image of undecalcif ied bone
, 4 6 section from deficit region in distal femur 2 weeks
, ’ after implantation ( H E staining, X 40)
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Fig 3 Scanning electron micr oscopic image ,
of soft tissue from implantation area ,
2 weeks after operation( x 10 000)
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Fig5 Xray images (A-Pand lateral view) o rabbit kneesat different time pointsafter material implantation
A1-D1:A-Pview; A2-D2: Lateral view. Al ,A2:Right after operation;B1 ,B2:4 weeks later ;C1,C2:8 weeks later ;D1 ,D2:12 weeks later
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