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Investigation of relationship between optical properties of DLC film and cell proliferation
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Abstract: Several types of diamond-like carbon (DLC) films were deposited on each polystyrene (PS) dish (¢35mm) by
plasma enhanced chemical vapor deposition (CVD) and physical vapor deposition (PVD) technique, and mouse fibroblasts
(NIH-3T3) cells were seeded on each surface of the DLC film. The cells were incubated at 37 °C for 3 days. In our
previous works, result of X-ray photoelectron spectroscopy (XPS) analysis showed cell proliferation depended on C=0
ratio at the DLC sample surface. However, XPS analysis must be carried out under required extreme high vacuum. In
this study, in order to investigate relationship between optical properties and cell proliferation with simple measurement,
refractive index and extinction coefficient of the DLC films were measured by ellipsometry measurement. As a result, it is
possible to discriminate cell proliferation of the DLC film by measurement of refractive index and extinction coefficient.
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Table 1 Cell culture conditions

Cell Mouse fibroblast(NIH-3T3)
Seeding density 0.4+0.1x10* [cell/cm?]
Medium D-MEM/F-12
CO, concentration 5.0 [%)]
Temperature 37.0[°C]
Incubation time 72 [h]
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Fig.1 Relationship of cell proliferation and optical properties®
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Fig.2 Cy; XPS spectra of DLC film surface. a) cell
proliferation level very high, b) same PS, c) low
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