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The fabrication and Evaluation of a New Composite
Composed with DP-Bioglass, Gelatin, and Chin-Li-

Saan as a Bone Substitute

Tsuang, Yang-Hwei

China Medical College Hospital

ABSTRACT

The purpose of this study was to prepare and evaluate the feasibility
and biocompatibility of a new composite (GBGC) as bone substitute. The
composite is composed of DP-bioglass ceramics, gelatin, and Chinese
medicine chi-li-saan. In the previous studies, the biocompatibility and
cytoxicity of the GB composites were conducted by coculturing with rat
osteoblasts in vitro. It was found that the gelatin and calcium were
gradually releasing from the GBG composites, which were supposed to
be nutritious for the growth of the osteoblast. Chin-li-saan, had been
reported as a effective medicine that could accelerate the recovery of
fractured bone, but it is not clear about the pathological effects of this
medicine when acting on the bone cell or tissue directly. Thus, before this
new composite was implanted into a rat calvarial defect, it is necessary to
determine if chin-li-saan could facilitate the growth of bone cell.

In the animal implant experiments, the new composite was manually
packed into [5x13x1.5 mm cylindrical Teflon molds and dried overnight
in an oven to make preformed materials. The composites were sterilized
by y-ray exposure prior to use. Seventy-two mature New Zealand
rabbits, weighting 3-3.5kg, underwent full-thickness excision of the
parietal bone, which forms the majority of the cranial vault. Three
experimental groups and one control group were examined in this study,



these groups include (1) fed with chin-li-saan = GBG composite, (2)ted
with chin-li-saan + GBGC, (3)implant GBGC, and (4) unreconstructed
rabbits as control. And three rabbits were examined for each groups in
every time period. Animals were sacrificed by an overdose of sodium
pentobarbital, at 2, 4, 6, 8, 16, and 24 weeks after operation. The
assessment included a series of post-operative gross examination,
radiographs, material analysis and histological evaluations.

In the osteoblast culture with chin-li-saan, There was obvious
inhibition of the proliferation of the cell growth in the concentration over
25mg/dl. Although The inhibitory effect was reduced with low
concentration. However, the cell counts were still lower than the control
group. When the bone substitutes were implanted into the Skulls of the
rabbits, The absorption of the GBG composite was slower with
Incorporation of chin-li-saan. The additional feeding of chin-li-saan did
not further reduce the rate of absorption.

Keywords : Biomedical composite, Chin-Li-Saan, Gelatin, DP-bioglass
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