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ABSTRACT

Abrasion of Abutemt Screw Coated with TiN

Jiing Seok-Ueon , D.D.S., M.S.D.
Supervisor : Prof. Chung, Chae-Heon, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate surface changes and
abrasion of the implant fixture and TiN coated abutment screw after
repeated delivery and removal under SEM and universal measuring
microscope. Implant systems used for this study were Osstem and 3i.
Seven pairs of 1implant fixture, abutment and abutment screws for
each system were selected and all fixtures were perpendicularly
mounted in liquid unsaturated polyesther with dental surveyor.
Titanium abutment screws of Osstem and 3i were assigned to Group 1
and Group 2 respectively. TiN coated Abutment screws of Osstem and
3i were classified to Group 3 and Group 4. After 20 times of
repeated closing and opening test, the evaluation for the change of
inner surface of implant and TiN-coated abutment screw, and
measurement of weight loss were performed. Mann—-Whitney test with
SPSS statistical software for Window was applied to analysis the

measurement of weight loss.

The results were as follows ;



1. Mean weight loss of abutment screws for four groups was 0.181%
0.145mg in Group 1, 0.069%£0.023mg in Group 2, 0.056% 0.026mg in
Group 3 and 0.043%+0.016mg in Group 4.

2. In the comparison of weight loss of Group 1 and Group 3, there
was a statistically significant difference between Group 1 and Group
3 (P<0.05, Mann-Whitney test).

3. In the comparison of weight loss of Group 2 and Group 4, Group 2
revealed a statistically higher mean value than Group 4(P<0.05,
Mann-Whitney test).

4. Abrasion and defect of mating thread surface of abutment screw
were considerable in both Group 1 and Group 2, while only slight
abrasion and defect were founded in Group 3 and Group 4.

5. In the SEM view of internal mating surface of implant, Group 1 and
Group 2 showed a heap of titanium particles formed by galling and
seizing tendency of titanium on the mating surface while Group 3
and Group 4 revealed slight abrasion or scratches on the mating

surface.

Conclusively, TiN coating of abutment screw showed better resistance
to abrasion than titanium abutment screw. It was concluded that TiN
coating of abutment screw would reduce the loss of preload with good
abrasion resistance and low coefficient of friction, and help to maintain

screw joint stability.
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1. 9 A=

o] Ao o]&FH UZTE A]~EL Osstem(Seoul, Republic of Korea)¥}
3i(Palm Beach Gardens, Florida, USA)Ith. z} A]|2®l wit} ZTE 1A A,

AT, AT AkE 14704 292 AdEaklt(Table 1).

1

i

al=2te TAA (Implant fixture)

m

AdEZTE 1AAAE  OsstemAl standard fixture (machined surface,

4.0DX10mm; Osstem Inc, Pusan, Korea)®} 3iAF9] Osseotite (Hexlock
4.0DX13mm; 3i/Implant Innovations. Inc, Palm Beach Gardens, Florida,
USAE dEstads. gEaEel AuFe] dagae A FoAsg 5 o

Z W Eo]| external hexagon®] ¥A® external connection type©]%lth.

(Figure 1,2-a).

a b C a b C
Figure 1. Osstem system(a; Figure 2. 3i system (a;fixture,
fixture, b;abutment ,c;abutment bs;abutment, c;abutment screw).

screw).



2) X|th=F(Abutment)

TR A2 B AME A9 AdsE dgsiodd, AdSse 742t
OsstemA}2] Avana Cemented Abutment(hex, regular, 5mmDX>X2mmCX
5.5mmH; Osstem Inc, Pusan, Korea)®} 3iAte] GingiHueTM Post abument

(4.1mmDX 5mmPX2mmH;3i/Implant Innovations. Inc, Palm Beach Gardens,

Florida, USA )& A}-&3}%9 tHFigure 1,2-b).

3) X|thF HAF(Abutment Screw)

AT YA 7 A" BE Eolebg AW WibE A9kl th(Figure 1,
2-0). TR AHEEE Bolebg As WA 1€ ansg SAs] 96l
Fo :IYd AF abs AEEA gtk TiN 518 9]
8l ElolelE AWF YAl TiN Z® S Aldste] TIN =

3 EolE AvF TS xron AQsqr.

ol
o ol
&
sl
i
tlo
i
o
M

Table 1. Kinds of implant system, abutments, screws and torque

value used in this study

Manufacturer
Implant system
Osstem 3i Innovation
) Standard Hexlock Standard self-tapping
Implant Fixture
(4.0D>10mmL) (4.0D>%13mmL)

GingiHueTM Post
Cemented abutment
Abutment abutment

(4mmD>8mmH)
(4. 1mmD>*X5mmPX><2mmH)
Abutment Screw Titanium alloy screw Titanium alloy screw
Torque (Ncm) 30 30

* . . !
Torque was applied according to manufacturer’s manual.



2. AT v
1) A2 FH|

14704 ABE Osstem A}, 3i ARO] Blolebs A5 WAibs & 2H2 77140
TIN 28& Attt 2954 &2 AdF i 2553 TiIN 2289 A

T YAF O5ES A g2y AdT o FR6l Yk OsstemARe] 519 EH A

5
rlo
E
N

<
3:
-L
=
Z.
h
rﬂ
N

1'“ F.: 1

_\;
>
il
filo
-I?l
C)
3

o

S
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i)
D)
3

o

S

w
o

2 UFdd 3iAY AtE UArE
Z} 7z} Group 2% Group 4% w513t}

2) X|tHF AL TiN ZE (TIN coating of abutment screws)

TiN I8 Radio Frequency(RF) sputtering WHE L35tk 78
UM Blolebw AT UAMES 253 AlF7IE AFREACH, Aldfo=w
© AlAAl(detergent), WIS SFHF7F AR AR E A 200We] RF
Agstel 20% &<t presputteringo] W FATE TiN ZH > Ardt Ny 7FX~
Al A etolebg EFLS RE sputteringol]l o8 I Att TIN Z¥] =
AL &3 ZUtHTable 2).

Table 2. Deposition condition of TiN Coatings(RF sputtering)

Power 200 W
Time 40 Min
N2 Gas 40 sccm
Basic Pressure 1x107° torr
Working Pressure 2x107 torr
Temperature 300C
Coating thickness 2-3 ym




3) &

MK

2tE oj

(Epovia, Cray Valley Inc, Jeonju, Korea)< o]-&3&to] dZ&tE 1A A9 1}
ARcbol 71 =E SRQith olw AMSE dRe dRY AsAR

T HAE Egste] Aer 5 2 d 7K gy 2ulE 48kl o (Figure
3).

Figure 3. Implant fixture Figure 4. Specimen-holding

mounted in polyesther. apparatus.

Figure 5. Torque controller

(Bréanemark system DEA

Figure 6. Universal measuring

020 Torque controller, _ )
microscope(Sartorius LA220S,

Goteborg, Sweden). Sartorius Corp., Goettingen,

Germany).



2 AU el WEA A9 ay] Slste] Tojw AEWE ARE 1
4 Aol FHAAHFigure 4). 2429 ANFE 2 25 AT UALE o]

43t0] AZete A A3}

e C—

x2

O AIEE IAFA SHFL YAE 29

AT

=
o

AEE dZAst YAE 29 Y. UAFE =Y v finger screw
driverg o]&ste] Agtzto]l =Ad wj7A] 9 & HFTHom EAE A8
wlo]+= t©XAY torque controller(Brdnemark system DEA 020 Torque
controller, Goteborg, Sweden)& AF&sttHFigure 5). WA Fra92 Al
ZAke] A Ao et 30 Nem$ A -&3kolal, =8-S 448 871 A8 vA
gl torque controller & AR&SIGITE A5 vhrte] JAaat €S 208 wHEs)

Aot 2= A2 dedE By ddo] s Adkefatel] ofsix 3 H A,

5) ojpatel &4

FAES SAS7] Y&l vlA AAFA S (Sartorius LA220S, Sartorius Corp.,
Goettingen, Germany)< A43}2 tH(Figure 6). AT E 1X10°'mg 7+ =
o] 7hs At
Aat7] 98l AF UARY

4
A 228 SYSAG wEA 4G Age] A AEE 283 AR A

X
=
N
i
>
o
rE
dz

X
By
0}
-3
=)
i
=
td
ol
tlo
i)\

A E3e 7k AR viek A 8y

o7

1

20l XS] H&y dzxto g Qg 7 ago AUF UAlEY dEFHE
o] A7]= W
model: XI. 30 SFEG, Phillips co. Netherland,)& o]&3slo] #2519t A3

A 7t age) AuE kel 27 sl duE dRsa, AdFE 203 W

s}l= FESEM (field emission scaning electron microscope,

_7_
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7) A=

2 gl AYF vl

ol

9tk SPSS(version 10.1)

S

[e) 1=}
5 4

ﬁo

T
T

Mann-

Osstem¥} 3i9}
o

i3

S SRS PARS R IUE R I

bl ek,

2 0.05% 3

2~ =
|

g

Fapes

o] 439k,

=
=

Whitney test



1 vime] we FALA%e) A B4

Osstem AR Elolelg At YAl FAHE Group 19 23 HF vlrd
wE A LA AAES 0.18110.145mg ©ol9on, TIN T & A uFE A=

TAE Group 39 AWZ F YA 2= 0.056+0.026mg ©]Ath Osstem
ALl Elolebg AF YAl TIN 28 E AT yalke A9 & 449 v}

FolAdo] A5 o, TIN ZYH A tF AL
o Ao EALA kS Yo (P<0.05, Mann—-Whitney test).

2) b= e M2 3i XoiF LA IE(Group 2, Group 4)9 #

A xdletol EASAM EM(Table 3, Figure 7)

2 749 Group 49 A9 F H4 F

0.043mg+0.016mg ©IAT}. 3i Ake] Bloleby A thF WARES! Group 29k TiN
FEHE AT YA D LF9 FALATE Alolon

Al on, TIN ZRE AhF AbolA o 22 A 228%FS Ve

(P<0.05, Mann—-Whitney test).



Table 3. Mean weight loss of Osstem and 3i samples after test (unit; mg)

Titanium screw TiN coated screw
Group 1 Group 2 Group 3 Group 4
1 0.460 0.040 0.040 0.070
2 0.130 0.070 0.040 0.020
3 0.080 0.090 0.070 0.040
4 0.100 0.050 0.040 0.050
5 0.120 0.100 0.110 0.040
6 0.300 0.080 0.040 0.050
7 0.080 0.050 0.050 0.030
Mean 0.181 0.069 0.056 0.043
SD 0.145 0.023 0.026 0.016
- ~
o &
= Weight loss
0,260 r B Osstem
m 3i
0200 F T
0180 F
0100 F
T
0050 F
0.000 ' !
Group 1 Group 2 Group 3 Group 4
e o

Figure 7. Comparison of Mean Weight Loss of Osstem and 3i

samples before and after test(P<0.05, Mann-Whitney test. n=7).
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2. A5 Ao Wl
1) Osstem A|AHEI2| #HE (Figure 8)

Group 19| AulF UAtES W e AdS Algsty] de= g % ek
A 7be ko]l #EH AT 2y

)
scratch 3} E}olElgo] HolA U3k Ad(defect) Aol #Hzk

Group 39| AthF WAbEo] Group 1ol Hlsl whHE ek dodo] s v A

& BolFAHh

Before

Test

After

Test

Group 1 Group

Group 3 Group 4

Figure 8. Photomicrograph of Abutment screw in SEM(Osstem:Group 1,
Group 2; 3i:Group 3, Group 4; Magnification ><10,000).
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2) 3i AMAElIel Bt (Figure 8)

Lo

Group 2] A5 YAFEL Group 1o1Mef wib7pA|=2 Ada b vk
AT ThEAde Bol FAG. 2E Aol g Fol= HA Group 19 7

o} |52kl scratchet BlolBhgeo] Hoja gk A& (defect) Fdo] H#EH
o}

32 o

»

- % Group 39 AWHF JAloA HE
A YA ol vlAsta 4 28 PAIEL wEdS HoFY brE =

g Agel AW Folt Y45l viuE sl wasA Ade FuE &

=

Attt 3i A|2~HEo A% TIN 8% Group 47} Group 2014 Xt} f <A

Hol go] 44 mol Atk

g
FHHE o2 Aol ghe FEo] BRHUT. o FEL ABAE U o
NE Wb A3 Reela ol wasglen mulgR @A ole

2) 3i AAElel B35 (Figure 9)

A% % Group 29 AEVE WS #Asto] WY, Group 1914 BEAH
AT G Fow TAR QAY FREES Bl BEY 5 AU ol @
AAke ol UAb REEE RelolA gl Baw 4 g

_12_



Group 49 d=ZTE WAL Group 3¢ "IzHIAE oty UAER ol F

A JAAel FxE Wl scratchEo] AwtA oz #BzE ),

Group 1 Group 2

S-4 15.0kV 14.7mm x10.0k SE(M)

Group 3

Figure 9. Photomicrograph of internal mating surface of implant in SEM

(Osstem:Group 1, Group 3; 3i:Group 2, Group 4; Magnification ><10,000).
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Uials zdozx wHAE = FF2H(clamping force)S ©E @z A3}

I
ooy

(preload)o]g} AR =t} AdEL 1 7]do] ml$ 2Bxsta, YAl %o
A 29§ doju= AgHoely FEzgol Aehet A diel 719 g A
UA Tk AL 2olxl & b AlEE dekgo] A dnbrlow A FAA
59 HgHeAl doju= AW (plastic deformation) o] 2fal 3}
A AR E s Q. gatel olg @ adwE AR Bre dAvtAAEe Ul
AZH = FAoly o] Foll= AHAH o WA, o Sl 13535 (preload)©]

AAEY, o8 gt AAWE vl FAES settling & embedment relaxation

M

olg} &}, Bickford'V:= #3}50] embedment relaxation©.& <3| 5~40%7}4]

A2 29 A wAEE AaEo] 10%7 A"t &9tk Hagiwara 592

MR AU Alel Aol FAARe i gash AetEe] pas
Aot sl vhan dskEel gat TA RS0 vhE gRe] dojy

o sklth UAke] E-E olsty] ffsl HE 28 AR EE e Adis 3
HAFAUA] A4 2215 AH&Sto] Hstss Fol Wolddth. e,
Gold-Titet} Torgtite &2 AHFZA A& AstsS wole dHe 44
ofont 74 AREE o] mEe digh A%gS e e ofyAnt ol &
Ao = ol g WAl AHTx B AFE vAY A g AR Qg
UETE nAGA} AT vhake] whR Bl WS BEekglar, v Bl WMo
Ak A vAbe] A WSS SAEAH. 1gste]l TN sgo] dEHE
2 AWF Abel A e mhR g wisto] el oA ks WX =A
&karzt sl

HHEA QL AT et AdS uAke] A" 5 AuS YA SEMoE
gk Ao A B vlel Zo] Group 1 XU Group 39041 18] a1, Group 2K
U= Group 4014 2z 2t A2 WeE HAt S04 AgF WAkE o] Hzl
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Group 13 Group 29 A F W/t vlszeh S Below, 5407 4
gk wpR o} EfolElr AulFuAbe] W Aso] #FEHIY v TIN 794
Group 33 Group 4¢] A5 WileL 28 9
Y AAEC] wy vhEE ] Q= el vz
AbEol A WA Bu oS ey Wl
vebdth sde A9 & JETIE yWE #Fe A3 Group 13 Group 20
R A A (galling; wF&) wzh BolE
Ei(seizing: &%) JHE FAHH = gk TE0] #EH
ATt ol AL wHEAQl Xql3t Edlo] AEHR Bloleby AT wAke o] ¢ ]
<ob 39 AEE 7H Bolebg A AARoll A Erolebg el BIA R (galling) ¥

= Urbal Hx ek Abkowitz 570 wmeh g o
Asteler. TIN " ¥ A5 YA 2520 Group 33 Group 49 Y=THE W
Holl A= Efolebg Aol HIARY Sel& ol o¢ A TE A%

%
ektom), 07 obzke] scratch HERbo] ¥ Hth o] AL TIN mH el e

AF ALY wins AFH oz ZA357] Y& FAS o] ettt wHEatet
Ad A Zb aFe H4 AdF vxbe] BAE Group 12 89.91+0.522 mg,
Group 2% 91.16+0.565 mg, Group 3< 89.65%1.328 mg, Group 4+ 91.05%
0.583mg It Osstem ARl 3i Abe] g5t A5 wpAke] FA1= 3i Abe] Al

Fol b7t w7 SO e AA AFAMNE A Aolsh gl W
A A T oolwFs S48 2%, Osstem ALel AT YA B ¥ 24
=2

Zol 31 ARl AT yAl b YA AAFRY a9 9 ol #Aglo]
SAEA. o]z HFe Ao Aolo] 7IQlsh= Aowm FAEUT. Osstem
ALe] Group 13 Group 39 AW+ UAt B FA 24%2 7247 0.181mg I
0.056mg3l o, F 1§ Aloldl TASHH o R Foido] EASATE 3iAkY
Group 29} Group 49 H+ HFA 2245 22} 0.069mg¥ 0.043mg $oH,
OO Aol SAIE A o Fodo]l EAlEIth Osstem AFRF 31 AF R

ElolEly A thF YAl 28 E50] TIN Zgd 281t EAd o7 foio] ¢
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o2}
A

<
*

= A 22E YE AAANE Fall AT YA TIN a9 0] npRE
=ol=d axdolgts s & F UM 53], Fd3AE AlES Group 134
Group 39 SAXE WY, Group 19 Hyt FA 2A4ZHFL 0.181mg d %F
A7) 0.145mg ©lt}. sFARE, TiN ZHH

a2 BFE #AAUF 0.026mgo® F8 Ay vuste] HgH ok WE o
dekalth olgfe Ak TIN &g o) W v w2 #W 4% % vl
of digt Agolels EAdol 7]Ad oz AlgHt, ebd SEM ARl a1z
A ZEAEE A %2 Group 13 Group 29 4% AdF wAbe] %
vtoly e}l =T E WA E TIN ZE A2 d Group 33 Group 4Hrt} A3t
np g owg QkAbS wol FQlu). SEM ARRIALe] YAl JESHE Yo
HetE a8kl wl, Group 13 Group 29 A5 WALES wira g
Ao AA9o] Group 3% Group 4Kt} Boglgl= &

Aol At Abkowitz 5V WAl 2w} EYol HEHW Elog
F AUTF Akt o]t vlek ¥ s JHd Elojelg mA A Aol vz
of A Frigtd silon, o= vrolehg el WA (galling)# & 2]E=(seizing)
Aol 7]elgtttal 3 th Group 13 Group 29 79 olglgl dAto =z <l
AT wAReE A i Arolol] mpEE o] FrtelA| wal A" slaEr) whE =
T2 ¢ G& deES dAHAY. vhd, Group 33 Group 49 AWF ALY

FHolle olgg ddEol YElYA erEth oA TIN Iy We wpdAS
OF =2 1 Akl 7de Aoz AtgEY. TIN 89| olgfst Adso]
FAQ AT ZAEA s dstT(preload)d] 2AS HAaAA Aow

AlgEH, o= TINe®E FYHE Group 3% Groupd®l A5 UAlEo] Group
13 Group 29 A5 WikE ®Hu 9ol o A@stsd 7198 Ao0w Alg
"k olAE TIN "5 E A5 WA vHRAQ A0 2do] xelA
L FHao Hsts AR s 4 o & Agd ¢ dve s vt
Ats

gt A5 YA TIN ZH o] 1Abe]

Ea
9t EBlias 50 TN 290 thihe] E8o] 43S T4 et sglnh 3t
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. Group 1, Group 2, Group 3% Group 49 AF vAlE9 Ha FA XA
F2 Z+zF 0.181mgt 0.145mg, 0.056mgx 0.026mg, 0.069mg+ 0.023mg
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. Group 13} Group 3 A5 WAbaol dd & 245 vinkel= FAeHH o
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& HERHATHP0.05).
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