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Abstract

Surface development of knee prothesis by diamond-like carbon and titanium

Nowadays, most of the citizen in Thailand is in the aging society, which
Osteoarthritis is the most disease in this aging society. Thus, knee implant surgery is
necessary for medical treatment to heal a critical patient. 316L austenitic stainless steel
(SS316L) is one choice for surgery. However, with prolonged use, the release of metal
ions may occur. Therefore, it is essential to improve the surface of SS316L for the
protection and reduction of released ions. Diamond-like carbon (DLC), and titanium
doped into DLC films, were coated on SS316L using a Filtered Cathodic Vacuum Arc
(FCVA) process. This research synthesized DLC films were 1.DLC (Pure DLC), 2.DLC-Ti (Ti-
doped DLQ), 3.DLC/Ti (Ti interlayered DLC), and 4.DLC-Ti/Ti (Ti-doped and Ti-interlayered
DLQO). AUl four films were electrochemical-tested; after that, they were surface analyzed
with X-ray Photoemission Electron Microscopy ( XPEEM) to compare the chemical
structure of carbon before and after corrosion test in synovial fluid (SF). Besides, the
films were biocompatibility- tested by soaking in simulated body fluid (SBF). Then
estimated the surface by infrared spectroscopy (FTIR) and scanning electron microscope
(SEM) to looking for hydroxyapatite formation. The results showed that corrosion
resistance of DLC-Ti and DLC-Ti/Ti was higher than DLC and DLC/Ti due to titanium oxide
formation on the surface. The pitting corrosion resistance of DLC/Ti and DLC-Ti/Ti was
higher than DLC and DLC-Ti. Additionally, from the biocompatibility test, Ti-doping into
DLC could also enhance hydroxyapatite formation. Based on the research results, it can

conclude that DLC-Ti/Ti was suitable properties for applied in medical implant term.
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