[UCI]1804: 24011- 200000234487

o
g e i
a —_— ;O_l

iy T
¥ w B
S % o Fal

oo gl A TR Ak HooW KN T wEr Wi ok HEEEY BERTT e S






| AUFE Yare) wkE de 3
;:zua_ Aske} Eeo] BY AT

Surface change and detorque force of coated

abutment screw after repeated closing and opening
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ABSTRACT

Surface change and detorque force of coated abutment

screw after repeated closing and opening

Jang, Jong-Suk, D.D.S., M.S.D.
Advisor : Prof. Chung, Chae-Heon , D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

At present, some implant makers are selling coated screws to prevent
loosening of screws. But repeated closing and opening of screws induce
abrasion of coated surface, so the effects may decrease.

Recently researches about WC/C (Tungsten Carbide/Carbon) or TiN
(Titanium Nitride) coating on screws are going on. It is reported that
those coated screws improved abrasion, adaptability and detorque force.

This study was to evaluate the effects of WC/C or TiN coated screws
for solving the loosening phenomenon of screws which is a clinical
problem.

Surface changes and detorque values were compared with uncoated
titanium screws (Group A) or WC/C coated screws (Group B) or TiN
coated screws (Group C) after 10 times of repeated closing and opening

test respectively.
The results were follows;

1. Before repeated closing and opening of screws, somewhat rough screw

surface with regular direction was observed in Group A. But coated

_iV_



granules with regular and smooth form were observed in Group B and
Group C.

2. After repeated closing and opening of screws, abrasion and deformation
of screw surface was observed in Group A and Group B. and
exfoliation of coated granules was observed in Group B. But screw
surface in Group C was little changed and relatively stable.

3. Weight loss of screws between before and after repeated closing and
opening in Group A was bigger than that in Group B or Group C
(P<0.05).

4. Detorque force in Group B or Group C was higher than that in Group
A (P<0.05), and detorque force in Group C was higher than that in
Group B but it was not a statistically significant level.

5. In all Groups, detorque force was increased in 3th or 4th repeated
closing and opening of screws. After that, detorque force was decreased
and Group A showed more prominent decrease tendency of detorque

force than Group B and Group C.

Conclusively, coated screws with WC/C or TiN did not show prominent
surface changes than uncoated titanium screws even though they were
repeatedly used. And they showed excellent resistance against friction and
high detorque force. TiN coated screws showed better mechanical properties
when it was compared with WC/C coated screws but it was not a
statistically significant level.

Thus it is considered that adaptation of WC/C or TiN coating on

screws will decrease the screw loosening problem.
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(3i® Implant Inovations, INC., U.S.A.), Bl Z Z(teflon)& &3 Steri-Oss A}
9] TorqTite (Nobel Biocare AB, Sweden), Tungsten Carbide/Carbon& ¥
3+ Osstem AFe] WC/C (Osstem. Co., Ltd., Korea) %9 A thF vAlzr A
E3tdo] 9ol Agdxn gt £ TiN (Titanium Nitride) & o] A

2 =9 PHom ANFL Jud ol F49 HAL FYAAEE AE

ek 2 AT A s AdF At A8 ZE ol YA E™-el A=

FFe dolry] st ZHEHA &2 oty AdF YA WC/C(

Tungsten Carbide/Carbon) Z® ¥ A A F WALe} TINOZ I®HEH A+
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1L d7A=

1) XItHF AL (Abutment screw)

38 Ao golelw AHF Y}AHOsstem. Co., Ltd., Korea) 107} (Group A)
2 A¥Foz2 183 OsstemAtY WC/C ZHH GSII A tF YAHGSASR,
Osstem. Co., Ltd., Korea) 107}(Group B)2} ¥ A= 93 ©eolets A O
T YAHOsstem. Co., Ltd., Korea)ol] o}= o] =FW(Arc ion plating)Z
o] &3to] TIN A" ZS AAIE AF YA 107H(Group O)F AL o=z 74

=

39 v} (Fig. 1, Table 1).

Fig. 1. Kind of abutment screws used in this study.

(Left: titanium screw, Middle :WC/C coated screw, Right: TiN coated

screw)
Table 1. Classification of groups
Group Specimen No. Type of screw Applied torque
A 10 Titanium screw 30Ncm
B 10 WC/C coated titanium screw 30Ncm
C 10 TiN coated titanium screw 30Ncm




2) AdEZ2E ™A L X|ohF (Fixture and Abutment)

o] Ao A 4H JZHE UAHAZE Osstemrte] WS4 Al=d w4

juiit}

o 1
9] GSII(GSII D4*13mm; Osstem. Co., Ltd., Korea) 2w, F29 =2 30707}
AAE AT, Fds M4 AT Ad=Ed=d, 498 A g5+ Osstem

ALl GS Transfer Abutment(Hex Standard, 5mm[D], 3mm[G/H], 5.5mm/[H]
Osstem. Co., Ltd., Korea)l th(Fig. 2).

Fig. 2. Fixture and abutment used for this study.

2. o :'1 P
1) Arc o2 =Z® (Arc ion plating)2 o|23lof TiN EH z= &g

gt X CHFLEAH(Group C)2 &H|

Elo] B} Ao WAbel] of A o] =M (Arc ion plating)s ©] &3] TiN
< 2" At AlHE ot ojxkw A7 FAI F AFHAHE
3.0x107 torr7}bA W] 7] A7) 3 mass flow controller® o] &3¢ Ar gasZ
10-20m torr® & H3FATE. °o]F 900WY powerZ Ar Z#EutE A A7)
3 Alsde] DCE 7tste] oF 10 &<t AtstES v &g Add xHY
SAEAS AAT F, AFTHWE A 30x10° torrZ HIZI A AT o] EEF
S Y3 AA7F2E 10-20m torr® F ekt Z¥ FAE 2457 YA,
607 ZHES Aldedn. s FUHA7]7] Hste] L%+ 350-380C =

|

e



Fig. 3. Ion plating apparutus (Hybrid, Artecsystem, Korea).

2) ngAe ot2d

307 nAAS} AHFIF AEE A, shuke] A A s A 5ok
shube] AiF UAbR AlEs AT AdE f8 wAAE BEs &
o 2E (Epovia, CrayValley Inc. Korea)e] ZTHHEo] ==ZHLEE X 34§ A
Holol & o] gate] Eujstdth. Eujo] o] 8§H Ex3t EZodzHe #xlH
Btz FAHEA=H, F N AEES A EFotol, 2o &7]e F
At A T (Fig. 4). Ex3t Zol~H7F &ds] Astd F
of zZkzke] YAtE o] &otol AAAFHA T (Fig. 5). o Wl A
9} Al & 7] (Branson 3510, Bransonic, USA)E o] &3}
A & wAgor FRFE AFESE] AdiF YA

EAE Ao W F A% A Agsdr

—_—

ofo= 7t 10%7

Fig. 4. Fixtures which were mounted Fig. 5. Fixture and abutment

with mounting media. connection.



eSg=

A

= 1
4 dkE Zg A AgF YY) xS #ESY D 1039 wHE Fg &
ZHHE AdFE Ao EW W3 E FE-SEM(Field Emission Scanning

Electron Microscoper)< ©]&3to] vl st Aol 100814 wj&=2 A
T YALS dEerdar AlEeA AR Ak B UAbe S 1,000, 10,000,
100,000, 500,0002] ®l& =2 IEE mWS MEs] #FEsAY. E Fd A 7}
ol AEd" xWe AR WIE 467l @ EDX(Energy Dispersive
X-ray Spectroscopy)ZE A}-& 3}t

7k 7k o] A g YAb= FE-SEM ## Aol 253 A5 Aldstela A

F uabel EWE 99AA 271 A8 Foad

4) KXoz LA 24 £F

AT YA 2] A= 2 ovtR AGAdS vl b 29 s uks
g Ay Fo] AdF YA FAY WItE HAAE(Genius ME, Sartorius,
Germany)< ©o]&3to] 0.00000lg @Y= =AF AT (Fig. 6). L2325 Z0]7]
Asted Aofs UAb vhok 103 A REE S A8

2

Fig. 6. Electric scales(Genius ME, Sartorius, Germany).



5) Z2l3 (Detorque force)2| &H

ME Aol 293 EPAPL AN o EA Ao Eujn wPAS Ao

A= (Fig. Dol 8% 1A

Jare zo 14

Fig. 7. Specimen holding apparatus for measurement of detorque force.

AF abg 29 9 gasta Adol sbsetel AA g 23

(o

=
L& A7 Y] screw driver (Hand driver, Osstem. Co., Ltd., Korea)Z ©°]
|t Aol =Ad o 74A x£9 F HFHow EAE AET dd=
torque wrench (TWMW, Osstem. Co., Ltd., Korea)E A}-83}o] 30Ncmo =
Z 9 (Fig. 8).

Fig. 8. Finger screw driver(left) and torque wrench(right).



o A

o,
I
a)
[
ke
Y
N
ol
2
o
e
o
X0
fr
rot
of,
lo,
>
(M
it
N
Y
2
lo,
:(n)l‘_‘,
>
03(:‘,
i
Q.

_Q_ =
i,z slgmng AdE UabE 20§ HAdE Ea SAH7I(MGT 12®,

] -

Mark-10 Corp., U.S.A,, Fig. 9& o] &35}o] 2 H S A3}
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2. WE G AF o) AhF pAke] A 53
HHE 2el d B0 A oF ALY FAY £4S A3 A3 a2F AddA
Hojow 5 B 2F CollAe HlaA] BAHo2 {93
AR THP<0.05,). ZLF CoAlA7F ZF BolA ®h FA9 wHst7t 49
o T a8 7 BEAAOR f9o% 2ol ¢l tHTable. 2, Fig. 12).

Table. 2. Loss of the abutment screw weight (Unit: mg)

Loss of screw weight

Mean SD

76.152 0.011
3.024 0.022
2.316 0.084

T
Cursor 00 ke (4z3cle)

T
Cursor 005 ke (a0 cle)

Group C
Fig. 10. SEM micrographs and EDX showing surface of each groups
before repeated closing and opening. (Left: x 100, Middle: x 10,000,
Right: EDX)
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Group C

Fig. 11. SEM micrographs and EDX showing surface of each groups after
repeated closing and opening. (Left: x 10,000, Middle: x 500,000,

Right: EDX)
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Fig. 12. Loss of the abutment screw weight comparison between groups(::
P<0.05, One-way ANOVA,; Turkey test).



WhE ZE Alg) o] wE W £ 9 e WS Table. 3 ¥ Fig. 13,

Byl FATgAHOR Fod wkek Aozt S (P<0.05, One-way
ANOVA; Turkey Test). 215 C7} 1+ Bl #vls] o 7 =Ho] =9ko

5
TARA R F T v Aol oy EE IFAA 33 EE 439

Table. 3. The mean detorque force of each group (Unit: Nem)
Trial Group A Group B Group C
1 24.10 26.30 27.06
2 24.30 26.76 27.46
3 25.24 27.42 28.08
4 25.02 27.64 28.40
5 24.54 27.26 28.00
6 24.36 27.02 27.74
7 23.88 26.74 27.34
8 23.36 26.38 27.18
9 22.84 26.00 26.98
10 22.48 25.64 26.90
Mean 24.11 26.71 27.51
SD 1.007 0.641 0.517
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Trial

Fig. 13. Comparison with mean detorque forces between groups.
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Fig. 14. Comparison with mean detorque force between groups

(x: P<0.05, One-way ANOVA; Turkey test).
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