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Abstract

This research program aims at developing technology for the fabrication of implants with
the same quality as those manufactured worldwide. Specifically, the program mainly focuses on
metal implants since they are important in medical applications and treatment. Engineering
techniques are applied to improve the quality of the product. The scope of the program includes
the technological development and the biocompatibility test of the fabricated implants. In
addition, the study of the effect of metal implants on the patients will be investigated. This

research program comprises three sub-programs, as follows:

Sub-Program 1 Feasibility Study of Fabrication and Coating of Orthodontics Screw Mini-
implant
The aim of this study is to fabricate the fluorinated diamond-like carbon coatings by
plasma based ion implantation technique for biomedical applications. In this study, there are two
coating parameters, namely, negative pulsed bias voltage (at three different values, -5, -15 and -
20 kV) and gas flow rate ratio of C2H2:CF4 (at three different values, 2:1, 1:1 and 1:2). The
results show that films deposited at -5 kV, gas flow rate ratio (C2H2:CF4) 2:1 and 1:1 reveals
good results for all mechanical tests.
Sub-Program 2 Study of Surface improvement of titanium- base alloy for human implant by
electropolishing method
In this study, the Alumina- and Silica blasting media are applied to modify the surface

similar applying in the commercial condition. This method for implant surface modification



could be transferred into the conventional manufacturing processes. The other advantage effect of
the electropolishing method is the increasing corrosion resistance.

Sub-Program 3 Development of a Microfluidic Platform for Early Detection of Inflammation

Caused by Implant Materials

In this study, we have developed a miniaturized immunoassay platform for the measurement of
an inflammatory biomarker, IL-18. In this platform, the capture IL-18 antibody was immobilized
onto a microscope slide using a covalent binding method before the analysis based on a sandwich
immunoassay. The measurement interval of this system was between 25 to 1,000 pg/ml of IL-18.
The coefficients of variability (CVs) were found to be less than 10%, indicating the good
reproducibility and repeatability of the system. For a proof-of-concept study, plasma samples
from patients with acute kidney injury were used. The measurements from the slide-based system
were validated against those of ELISA to determine the diagnostic accuracy of this system. The
levels of plasma IL-18 measured by both systems were highly correlated (r2 = 0.99), indicating

that this slide-based system has potential to be used as routine point-of-care system.
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Fabrication and surface modification of metallic implant in improving engineering

properties and biocompatibility
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