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ABSTRACT

The objective of this study is to investigate the effect of the HA content to the pore
characteristic of porous PCL/HA composite. To achieve this objective, the foaming
condition which are temperature, pressure and depressurized rate are manipulated. The
foaming process was performed in the 35, 40 and 45 °C temperature range and
pressure 10, 20, 30 MPa in order to control the final morphology, porosity and pore
structure of the composite foams. The depressurized rate and duration PCL/HA are
constant at less than 1 min & 4 hour respectively. The result in this study found that
present of HA content significantly affect the pore structure and characteristic.
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CHAPTER ONE
INTRODUCTION

1.1 Background Study

The utilization of bone grafts is the way to recovery the skeletal fractures,
break, subtitute and regenerated the lost bone. It already shown by the highest amount
of bone graft process that already performed over the world. The common way and
standard of these is the autograft, but it can lead to many difficulty or problem
(complication) such as, scar, sick, feel pain, blood loss, infection and donor-site
morbidity. The other option is allografts, but they lack the osteoactive capacity of
autografts which has the risk to carrying infectious disease or immune rejection. The
different methologies, for example the bone graft substitutes, have focused on
improved the efficiency of bone grafts and growth factors to stimulate the
development of cells. The ideal bone graft or sometimes called as scaffold come from
the biomaterials that impersonate the structure and properties or composition of
natural bone. The most common and popular of bone grafts is the autograft, this
process it will take (transplant) the bone or any tissues from the body to another body
of the same patient. About 2.2 million bone grafts used in orthopedic procedures
average for every years come from the high incident that has happened (Annis,
Mosher, & Roberts, 2009). There have three main procedure or process of bone grafts
which are the autographs, allografts and bone graft substitutes (Brydone A, Meek D,
2010). The tissue regeneration limit of these bone grafts can be determined by their
own properties of osteogenic, osteoconductive and osteoinductive potential. The
osteogenic potential and the capability of a bone graft driven by cells which take part
in hte bone formation, for example osteoblasts, mesenchymal stem cells (MSCs), and
osteocytes. The term osteoconductive stand to the matrix which stimulates cells of the
bone to grow on the surface of bone. The important is osteoinductive capacity which
in bone graft its needed and act as bone healing. It is refers to the stimulation or
development of MSCs cell to differentiate into preosteoblasts which the beginning

process of bone-forming process.

Tissue or bone engineering scaffold has developed as the main fields and
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