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ABSTRACT

The main objective of this paper is to analyze the ability of the feedstock HAp-ZrO2
which has different composition with Palm Stearin (PS) based binder system. In this research,
the feedstock was classified by different weight percentage composition which 90-10, 80-20 and
70-30 of the HAp-ZrO2 with the same ratio 60% of their optimum powder loading to palm
stearin. Thus, the performance of HAp-ZrO2 composite powder is studied through the
Thermogravimetric Analysis (TGA) which showing that palm stearin binder system completely
being removed in the present of high temperature 5000C with heating rate of 10°C/min.While
the analysis of Scanning Microscopy Electron (SEM) to identify their physical characterization
of feedstock. The effect of Zirconia content in the composition can be investigated through
rheological test using Rosand RH2000 capillary rheometer. During the rheological test, the
feedstock containing the mixture and the binder carried out pseudoplastic behavior and viscosity.
The binder in the feedstock gives exceptional properties to ensure the success of injection

molding process
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CHAPTER ONE

INTRODUCTION

1.1 RESEARCH BACKGROUND

Research and development on bioceramic give huge impact and contribution to the
biomedical field. Biomaterials such hydroxyapatite can be used as bone implant or substitution
because hydroxyapatite that generally make up to 69% of the weight of natural bone. It can be
explain by comparing the Ca/P ratio in the molecular formula which is 1.67. Hydroxyapatite is
suitable to be used as bone implant because it is the most stable type of calcium phosphate and
has a hexagonal structure. The use of synthetic HA which are high quality and very expensive
will be limit on their usage as the reuse of waste and recycling practice of waste were

implemented as the source of calcium.(Silva, Quadros et al. 2008).

Nowadays, the use of HA which come from natural sources have been practices. HA comes
from the waste such as animal and organic may raise the concern from people on the process
and method involve to get the HA(Akindoyo, Beg et al. 2017). Chemical processes by using
various reactants such as Ca(OH), and H3PO, or CaO and CaHPO, is able to produce synthetic
HA. However this processes need to be discuss on impact on biologically processes and high
cost. Thus, the solution to this problem have been identified such as microwave method in
producing HA from eggshell.(Okada and Furuzono 2012).

Calcium act as element that frequently build up bones and teeth tissues in our body. Bones
contain calcium which in the form of hydroxyapatite (Ca;o(PO4)s(OH), ). Hydroxyapatite is
different from others that contain the similarity composition of bones and has the
biocompatibility which make it excellent substance to being use. Long period of time need to be
taken by human body to enable the production of HA by human to recovered during bone injury.

Thus, medical field found that HA from other elements can be implemented to reduce the

time and to rebuild the tissue more excellent.





