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ABSTRACT

4555 Bioglass® is a highly bioactive substance that has the ability to promote
stem cells differentiation into osteoblasts, which produce bone matrices. This work
has an aim to develop the 45S5 Bioglass for medical application such as bone
substitutes and hypothermia. Firstly, the work has been concentration on the
investigation of 45S5 bioglass®, in terms of modification of raw materials, processing
techniques, properties and mechanism of crystallization. Secondly, the extended
application of the studied 45S5®bioglass has been placed on the hyperthermia

treatment by ferrimagnetic materials/45S5 bioglass ceramics.



Vi

The crystallization kinetic of glass ceramics derived from 45S5 Bioglass®
made from rice husk ash was studied. In order to investigate and control the sintering
process of these samples, the crystallization Kinetic of the major phase was studied by
differential scanning calorimetry (DSC) in the range of 700 to 800°C and temperature-
time-transformation (TTT) curves were established. All thermal parameters (the first
glass transition temperature; Ty, the softening point; Ts, the crystallization
temperature; T and the second glass transition temperature; Ty,) of the prepared glass
containing rice husk precursor were found to be lower than that of the controlled
glass. The crystallization of Na,Ca,SiO30g occurs in all bioglass ceramics made from
both commercial silica and RHA. The Avrami exponent, n of each bioglasses lies
between 2.25 and 3, indicative of the bulk crystallization mechanism rather than
surface crystallization.

Moreover, the ferrimagnetic glass—ceramics were prepared from BaFe;,019
(BF)-SiO,-Ca0-Na,0-P,05 system using various method (conventional melting
technique, modified incorporation method and modified sintering method). These
samples also exhibited good magnetic properties comparable to that of other magnetic
glass ceramics. The bioactivity of the BF glass ceramics improved with increasing BF
content as was evident by the formation of bone-like apatite layers on the surface of
all of the glass ceramics after soaking in SBF for 14 days. The results support the use

of these bioactive glass ceramics for hyperthermia treatment within the human body.
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