





























































































































According to Mustafa et al (1998; and Mustafa et al (2000) the
importance of using the relevant cell systems when evaluating
dental implant materials has been clearly established and they
recommend the use of human oral fibroblast and osteoblast-like

cells derived from human mandibular bone.

i) Ostecoblast cells

Bone is the only tissue of higher vertebrates that
differentiate continuocusly, remodel internally, and regenerate
completely after injury (Urist et al, 1983). The mechanical
stimuli are the main mode for controlling bone turnover since
osteoblast differentiation 1s a stress/strain responsive

process (Mesaros, 1989).

Bone tissue comprises three cell types. Osteoblasts arise from
undifferentiated mesenchymal cells and are responsible for the
formation and mineralization of bone matrix. Osteocytes,
osteoblasts that have become surrounded by the matrix they
have elaborated, are responsible for maintaining the matrix.
Osteoclasts resorb bone matrix and are thus essential for the

process of bone remodeling (Davies et al, 1989).

Osteoblasts, osteold, and mineralized matrix have heen
observed adjacent to the lamina limitans, (Linder 1985; Davies
et al, 199%0; Murai et al, 1986) suggesting that bone can be
deposited directly on the surface of the implant, extending
outward from the biomaterial. Thus bone formation in the peri-
implant region occurs 1in two directions: not only does the
healing bone approach the biomaterial, but bone also extends
from the implant towards the healing bone (Puleo & Nanci,

1999) (see 2.3, plé).

Osteoblasts are ideally positioned to Zfunction as cellular
mediators of hormonally regulated skeletal metabolism and
evidence suggests that the effects of osteotropic hormones,

cytokines and prostaglandins on the skeleton  including
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CHAPTER 3 AIM OF THE STUDY

A great interest in the wuse of cast Titanium for dental
prosthesis has evolved in the dental community. Because of its
high melting point and strong tendency to oxidize, Titanium is
cast in specially designed dental casting machines. The use of
cast Titanium restorations in dentistry are still very low and
probably related to the lack of knowledge among dentists or

long term clinical follow-up.

Rehabilitation treatment utilizing dental implants 1s not a
readily availlable service to most in the southern hemisphere
due to its high cost. The relatively high cost of implants
could be related to its fabrication and the different methods
employed for surface enhancement that 1s regarded as a
“priori” for bio~acceptability. Depending on its bio-
acceptability an alternative to the high priced available
implants in the market could be cast Titanium and Titanium
alloy implants, which could then be manufactured into custom

made implants and implant superstructures.

The Aim of this study was:

1. To determine and compare the elemental and c¢hemical
composition of Machined and Cast Titanium and Titanium

alloy before and after surface enhancement by using

® Atomic Percent Concentration of elements on the

surface of samples

® Chemical composition by curve fitting

2. To determine and compare the surface topography of the

differently fabricated samples by using

e Area Analysis

e Line analysis
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