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A Study on the DLC Film Coating for Improving Loosening Torque of Dental Implant Screw
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(Woon-Jo Jeong * Jae-Cheol Cho)

Abstract - In this paper, we studied coatings of the DLC thin film for improving loosening torque of dental implant screw.
We used a filtered arc ion plating process which can realize the most dense DLC layer by coating the DLC thin film on the
surface of the dental abutment screw. It showed both hardness comparable to diamond and low friction coefficient similar to
graphite, and to improve the loosening phenomenon by increasing the screw tightening force

Cr/CrN, Ti/TiN or Ti/TiN/Cr/CrN buffer layers were deposited for 5 to 10 minutes to improve the adhesion of the DLC thin
film to the surface of the Ti (Gr.5), and then the DLC thin film was coated for about 15 minutes. As a result, the Cr/CrN
buffer layer exhibited the highest hardness of 29.7 GPa, the adhesion of 18.62N on average, and a very low coefficient of
friction of less than 0.2 as a whole.

And we measured loosening torque after one million times with masticatory movement simulator. As a result, the values of
the coated screw loosening torque were clearly higher than those of the uncoated screw. From this, it was found that the
DLC coating was effective methods improving the loosening torque. In addition, it was confirmed that the cytotoxicity test and
cell adhesion test showed high biocompatibility.

Key Words : DLC, Loosening torque, Implant, Abutment screw, Filtered arc ion plating
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Fig. 1 A schematic diagram of a dental implant
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Table 1 Process conditions of buffer layer

Buffer Process Arc Gas flow | Pressure | Time
layer Teomp. Power [scem] [mTorr] | [min]
[tc] (A]
Cr, Ti 350 60 200 (Ar) 10 5
CrN, TiN 350 60 200 (N2) 75 5

¥ 2 DLC HY ZFZA
Table 2 Process conditions of DLC thin film

Parameter Ar gas
: P Ti
Process Bias Arc flow ressure 1r.ne
voltage | current [Torr] [min]
V] [A] [sccm]
Etching | -600 - 25 9x107° 5
DLC -90~-150 40 - 9x10°° 15
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Fig. 3 SEM image of buffer layer and DLC thin film (a)
Cr/CrN/DLC (b) Ti/TiN/DLC (¢) Ti/TiN/Cr/CrN/DLC
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Fig. 6 Frictional coefficient Measurement of DLC thin film
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Fig. 8 (a) Tightening torque meter (b) chewing simulator

(c) loosening torque meter
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Table 4 Loosening torque measurement results (BF9]:N-cm)

& #1 #2 #3 #4 #5 g
A 27 26 30 28 25 27.20
B 33 29 28 31 25 29.20
C 24 25 25 24 26 24.80
D 27 28 25 26 27 26.60
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Fig. 10 Cytotoxicity test results
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