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Gelatin-siloxane hybrids were synthesized through a sol-gel process with gelatin, GPSM (3-
(glycidoxypropyl) trimethoxysilane), and Ca(NO,), as the starting materials. The results of amino acid
analysis and the deconvolution of ?Si CP-MAS NMR spectra indicated that the degree of grafting
GPSM to gelatin, the polymerizing degree of methoxysilane groups, and cross-linking density were
dependent on the mass ratio of GPSM/gelatin, but not on incorporation of Ca* ions. The
deconvolution of amide I IR band at 1600-1700 cm™” demonstrated that the portion of the random
structure of the gelatin increased with incorporation of Ca** ions. Thus, the glass transition
temperature (Tg), and the storage modulus (E’) around Tg of hybrids were controlled not only by the
GPSM content but also by the Ca(NO;), content. It was also demonstrated that incorporation of Ca?*
ions provided gelatin-siloxane hybrids with flexibility, and that it was one of the essential factors for
apatite deposition on gelatin-siloxane hybrids. The in vitro biodegradation rate of hybrids decreased
with the GPSM content.

Porous hybrids were fabricated by soaking the bulk hybrids in the appropriate solutions with
the controlled values of pH, and by subsequent freeze-drying. The second soaking and freezing of the
porous hybrids resulted in a bimodal-pore distribution. The freezing temperature and pH value of the
soaking solutions could control the porosity and the pore size of the hybrids. The analysis of *Si CP-
MAS NMR spectra demonstrated that such pore characteristics were correlated to the structural
rearrangement of Si--O-Si bridging bonds during the first and second soaking treatment. The Ca?-
containing porous hybrids showed in vitro bioactivity as they biomimetically deposited apatite. The in
vitro biodegradability of hybrids was controlled by the GPSM content. Moreover, the porous hybrids
were cytocompatible, and the proper incorporation of Ca®* ions stimulated osteoblast proliferation and
differentiation in vitro.

The present sol-gel process thus provided the novel inorganic-organic hybrids in which the net
work consisted of gelatin chains and the cross-link bridges involving -Si-O-Si- bonds. The Ca*-
containing hybrid scaffolds were thus concluded to provide the basic materials in the developments
and optimization for bone tissue engineering.
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