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Problem : Thailand has to spend a lot of money for importing foreign products, for
example in 2008 Thailand imported medical and scientific instruments for 105,756 million baht,

Objective : To fabricate 2 types of biomaterials compositgs for using as human bone
substitute. The composites will be soft plate with interconnecting porous structure. The main raw
materials are Thai rice starch or gelatin powder mixing with nanosized bovine bone powder and
additives.

Method : Cow bones were roasted under 800°C in electric oven and milled by high
speed pot into nanosized powder. The composite plate were prepared by mixing rice starch or
gelatin powder in hot water 60°C with nanosized cow bone and all additives including
carboxymethyloceHulose powder, polyvinylalcohol poﬂwder, sucrose and glycerol, Water in the
final products were removed by lyophilization. For laboratory characterization, we used x-ray
diffraction, energy dispersive x-ray analysis and scanning elegtron microscopy. Other physical
tests are water swelling testing, water stabilization testing and compressive strength after wet.

Results : Fresh cow bones can be manufactured to nanosized powder by 1.5 to 2 hour
high speed pot milling and the powder will be anorganic material, from 800°C calcinations in the
electric oven, The chemical structure of the powder is hydroxyapatite for more than 95% with Ca
: P ratio equal to 1.63. The final products of either rice starch or gelatin powder for the main raw
material have interconnecting porous three-dimensional structure of about 250 micron pore sized.
They are soft, flexible, and easily cutting into desired shape by scissors. The nanosized cow bone
powder are uniformly dispersed in the matrix. They will swell in water about 72.75 volume% at
15 min, the composite strength after wet for 3d is 46 kPa and they are insoltuble in water for more
than 7d.

Proposal : This research program show that Thai scientists can invent soft biomaterial
plates with interconnecting microporous structure, from composite materials including nanosized
cow bone powder mixed with rice starch or gelatin powder. The final product is intended to be
used as medical object for human bone substituté in the non-loading bearing area, which
confirmed by the appropriate structural, chemi?cal and physical properties, as shown from the
laboratory characterization results.

Finding : This research program developed 2 innovative inventions that are biomaterial in

medical field which are under Thai patent registration. -





