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Fig. 1. DLC layer on the titanium surface
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1. DLC coating
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Fig. 2. DLC coating area on the implant abutment
screw




2. Removal torque test
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Fig. 8. Implant-Abutment, screw-Abutment assem-
bly

Table I. Abutment screw used in this study

717 2% 3iAt9 torque driver(3i Implant
Innovations Inc. FL. U.S.A)& AMH-SIRTH ALS
P YETHE(3.75%13mm)= external hexaTZE
E 7 AR A1, A7)d ZHEHE A
5.9+ UCLA abutmentdl 84533 A& 7838t
o A7 10mm %°| 15mme] Xjo}Rg o2 Eloje}
2 23 Al AMstHTHFig. 3). old ¢F
RE fixturest YHA 2 efolebs A 744
B-2+9] degree of rotatione i 10719} AdT
10 2% B 35% A=A cHFig. 4). Z47he) A#
< Y B3E Az B4 471 (Mark-10 Corp,
Hicksville, N.Y. U.S.A)& AM4-3to] 33) 9tE &3
Aot Ad4dae] FAAMEE Windows$ SPSS
8.0 version(SPSS, Chicago, U.S.A)E &5t

Fig. 4. Rotational misfit of implant

Group Type of abutment screw Coating N
1 ASTM titanium grade 3 abutment screw Diamond Like Carbon coating 10
i ASTM titanium grade 3 abutment screw No coating 10
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Table II. Result of measurement (unit : Nem)

Abutment screw rotation values(32Nem torgue) presented as mean + standard deviation

contrast Removal torque DLC coating Removal torque

group 1st 2nd 3rd group 1st 2nd 3rd
1 23 26 28 1 24 27.5 26.5
2 23 23 24 2 255 23 22
3 32 31 26 3 23.5 24 25
4 32 29 28 4 29.5 28.5 28
5 23 275 255 5 29 22 24
6 24.5 26.5 28 6 29 25 27
7 30.5 28.5 31 7 26.5 25 23
8 28.5 23.5 29 8 28 28 28.5
9 34 31.5 31.5 9 29.5 27.5 29.5
10 28 27 28 10 33 28 28.5

Mean 27.85 27.35 279 27.75 25.85 26.2

+4.23 +2.81 +2.31 +2.89 +2.35 +2.57
27.9£2.31% e}
AHTT 2t 29 EAY /oA AolE ¢
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st 2nd 3d

Coating

Fig. 5. Removal torque values in the study
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ABSTRACT

THE STUDY ON THE REMOVAL TORQUE OF THE DIAMOND LIKE
CARBON COATED TITANIUM ABUTMENT SCREWS.

Jai-young Koak*, D.D.S., M.S.D., Ph.D., Seong-Joc Heo*, D.D.S., M.S.D., Ph.D,,
Ik-Tae Chang*, D.D.S., M.S.D., Ph.D., Soon-Ho Yim** D.D.S, M.S.D., Ph.D,,
Jong-Yeop Lee***, D.D.S., M.S.D., Ph.D., Kwang-Ryeo!l Lee****, Ph.D.

Department of Prosthodontics, Collage of dentistry, Seoul National University*
Department of Prosthodontics dentistry, Samsung Medical Center,
School of medicine, Sungbyunkwan University™*
Department of dentistry, Kangbuk Samsung Hospital , Sungkyunkwan University***
Thin film technology research center, Korea Institute of Science and Technology****

Statement of problem : Implant screw loosening remains a problem in implant prosthodontics.
Some abutment screws with treated surfaces were introduced to prevent screw loosening and to
increase preload. DLC(Diamond Like Carbon) film has similar properties on hardness, wear resis-
tance, chemical stability, biocompatibility as real diamond materials.

Purpose : The purpose of this study was to investigate the effect of lubricant layer on abut-
ment screw and to discriminate more effective method between soft lubricant and hard lubricant
to prevent screw loosening.

Material and method : In this study, 1#m thickness DLC was used as protecti‘)e. lubricating
layer of titanium screws and 3 times removal torque was measured on the abutment screws to
investigate the difference in 10 coated and 10 non-coated abutment screws.

Results : The results indicated that the implants with DLC coating group were not more resis-
tant to the applied force in screw loosening. At 32Ncm, the 3 times removal torque in DLC group
were 27.75+2.89, 25.854+2.35 and 26.2£2.57. The removal torque in no-coated abutment screws
were 27.85+4.23, 27.35+2.81 and 27.9+2.31, respectively.

Conclusion : The lubricant layer used in this study was Diamond Like Carbon(DLC) and it
have a properties of hard and stable layer. The DLC coating layer was hard enough to prevent
distortion of screws in the repeated unscrewing procedure in clinical situation. The reduced fric-
tion coefficient in hard DLC layer was not effective to prevent screw loosening.

Key words : Removal torque, Abutment screw, Diamond Like Carbon, Friction coefficient
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