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Chapter II 

Objective of the Work 

The present work aims to reduce the fabrication cost of bioactive glass ceramic composites 

by using inexpensive metal salts instead of organometallics employing a mechanochemical 

route. A series of samples of the mixture of mechanochemically derived leucite/kalsilite 

and LTF in different weight ratios have been prepared to optimize the thermal, mechanical 

and microstructural properties. To further develop the bioactivity on leucite and kalsilite, a 

bioglass is introduced in the mechanochemically derived leucite and kalsilite abbreviated as 

bioactive glass-ceramics composites. The compositions which have optimum phase 

formation and better thermal, mechanical and microstructural properties among the series 

were investigated for the composite formulation. Al2O3 has been added to the 

mechanochemically derived leucite-based bioactive glass-ceramic composite to enhance 

the mechanical properties without affecting the biological and thermal response. Batch 

compositions were chosen to maintain the glossiness and bioactivity after addition of 

Al2O3. 

The main objectives are as follows: 

 To synthesize leucite/kalsilite by mechanochemical synthesis route and to prepare 

LTF, bioglass employing traditional melt quenching. 

 To study the phase formation and crystal structure of the mechanically activated and 

heat treated leucite/kalsilite powders using X-ray diffraction. 

 To prepare the bioactive glass-ceramic composites by mixing mechanochemically 

derived leucite/kalsilite with LTF and bioglass. 
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 To study the thermal expansion and surface morphology of the heat treated samples 

employing a dilatometer and scanning electron microscope respectively.  

 To determine the flexural strength of the heat treated samples using the universal 

testing machine (UTM). 

 To determine the concentration of ions (K+, Na+, Ca2+) leaching of leucite and 

kalsilite in different acidic agents using a flame photometer. 

 To study the cytocompatibility of the composites employing cell viability, cell 

proliferation, and In-vitro cytotoxicity assay of prepared materials and composites 

materials.. 
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