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o 75%7} 173420 AtFow BT} @
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ATNA =, JREZ 2 (external hex struc-
ture) & 7 YEFAES] @dA] £8A] g
A AHEEE FFY AT Ao HE3SS
HEA A8 E Sstd YA £
Ao Zpo]7} Q1A vlmE

1. A Xz

o

(1) AR AL

ElelE 8ty AH titanium alloy screw, ©]3F Ta),
FF A Hgold alloy screw, ©}8F Ga), el E
WA gold-tite screw, ©138} Gt), 12l aL, VAbe] ok
< o] A=’ EebEdEuAHtitanium alloy
modified screw, ©18} Ta-m) 5 % 4% XS
ALE ol g3t Ao AlgE A Fprtke] A2
ALo) B AL Table | 3 20} 2 VAN 2% 14
Wl WAL EHlsled, O 170 FeEAel, 370
© 7] EHEA 24, a8 10/e vEsE
o] o] g3t

(2) E=A 017

2 B39 FHEIY 4L YAEEAA
Al (MGT 12°, Mark-10 corp.. U.S.A.)(Fig. 1)& o}
£3F9r}. o] A& bin (pound Xinch) B9 = A H
H H) 243+ 12.00 Ibin, @& 0.01 lbine|t}.

Table . Abutment screws used in this study

7 QA 0.5%0|ch, Yk o2 AL EE B9
HA7F Nemo] 22 1 binE 11.29 NemY < o] &3}
of FaAof chel WES 31

(3) EIHEEY

AQFUAE 94 B3R 2o|r] Y& EaA
EEHE AT 539 EANEZHE 24|38}
of | EZA]A 4l healing abutment® &23}t3L o]
4 EAZEEYURE 29 ZUEAE 2390
7t BEAAEEYwY} 103 wHEsle] gighs )
Aot Ao A EARESe) 9 7}zbo) 23X
T Table [ ¢} 2ot 443 EAHEEY F CAM-
LOG EAZEEZH 7} ZREAS} HAEAY Ao
7b AA &1, 3 WAE Aol £ Ao e CAM-
LOG EZZEEHE o] &3ld AuF P IE =9
o},

(4) %% Jighl %

WEAFS 7] A, NG JBAUE
2P B IS0 F30) G 2Hel s
YR A28 ARG A1 BF

30°2 S5 0 F UES GBAS A7)

Ir

WA A = 4% 10.0mm AVANA® regular platform
(Osstem Co., Ltd.) el UZHE v 24 & o] &
SFAL, BaAld A} 7bsEt e st Ao F
= A& 6mm, ¥l 12mmel A 2R FEEA A0
Tl A5 TEA e F Fig. 200A19} 2ol
A% e Aol 8 mmrt =S 2EA

Abutment screw Manufacturer

Alloy composition®

Titanium alloy
Gold alloy
Gold-tite
Titanium alloy Biolok, F1, U.S.A.
modifed

Osstem co.. Ltd., Seoul, Korea
Nobel Biocare AB., Goteburg, Sweden
Implant Innovations Inc, Fla, U.S.A.

90% Ti. 6% Al, 4% Vn

80% Pd. 10% Ga. 10% Cu, Au, and Zn
80% Pd. 10% Ga, 10% Cu, Au, and Zn
with a 0.76um pure gold coating

90% Ti. 6% Al 4% Vn

*Alloy composition percentage gathered through communication with manufactureres.



Fig. 1. Digital torque gauge(MGT 12%, Mark-10
corp.. U.S.A).

Table I . Torque controllers used in test

(5) Loading machine

Mini Bionix II Test System(MTS systems
corp., U.S.A ) +8& dA3stn 23 28 A
22" Foll AU FE FEAZ T AP 2| BE
RhEEES 7Hkth(Fig. 3). 4¥e % 18T,
5% 38%°] a2ggHdA Attt

=1d=3)

2. &y U

ook

(1) e 24
Zr ALY e & FAR AU (SEM, JSM-
840-A. JEOL, Japan)< o]-&-3ka] &d3lnt. A4

Measured torque

Torgu% Manufacturer Type Target torque mean+SD

controtier Ibin Nem

Branemark® NobelBiocare AB. Giteburg, Electronic 32 Nem 2.29+£0.23 259426
Sweden (Low speed)

31 g‘giﬂt Innovations, Inc. Fla. pp. - iviece 32 Nem 9714016 30.6+1.8

NSK™ NSK Ltd., Tokyo, Japan Handpiece 35 Ncm 3.34+0.16  37.7+1.8

Biohorizon™ iihglgozs Implant Systems. . - dwrench 30 Nem 2574006 28.9+0.7
ALTATEC Medizintechnische

CAMLOG® Elemente GmbH & Co. KG, Handwrench 30 Ncm 2.65+£0.05 29.9+0.6

Wurmberg, Germany

(a)

(b)

Fig. 2. Mold for cyclic fatigue loading test. (a) a schemiatic drawing of mold, (b) mold used in this test.
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Fig. 3. Loading machine (Mini Bionix II Test
System, MTS systems corp., U.S.A.).
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FE EIFTEEHE o83l 30 Nem EZE Z
L}*}:'l“}‘?} Z% v} %% loading machinell 32
slaz, Hh 320N, 4 20N, F7] 14Hz9 sine® 2
352 71t tH(Fig. 4). 3% & E8E3de YA
dEIA AR Z4 5Tt

105t WrEslE & E9EAE &43ln, 22
UALE o] 83t FU3 UH*‘ A&l A 2093, 309+
3 9 5093 wHEsEE 7 ¥ EUEIE &3
AT OF NZE JEFHEMAAR nstal F
A3 HEE wtEslY, 4 AL 7 7 5% & s
Aot

HAxAoz 10093 5 T EPEA
Aok 2 AkeR 5 Sgec of o
2% e YA dlelel &Mz iy
JZAE WjAAE AR 2 28 H T °’«H
MU R 4% Al B¢ 35 A8E st

(4) dlolH ] 24

%7] ¥ E A (initial detorque value Dot 29 E
A (target torque value, T)9] Bl &2 35S 97] A

ARFAL ¥ 27] 29 AEE UrEME} ZE
A& 30NcmE AR EIAEEHE 2Pora
L 27 F
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Fig. 4. Loading pattern.
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3. EAIXE]

SPSS statistical Software for Windows (re-
lease 10.0, SPSS Inc., Chicago, U.S.A)E A28}
o FAAe AT AhFUAbe] /7, 2 VALY
Z29 2 EI ol W 27] EREAN FFol 3
A Fobi7] ¢&l o] LA (two-way ANOVA)#
Student- Newman- Keuls 2 ©]-83819 tHpd0.05).
Pearson J¥HE-4 & o] got FHEAS} 27] Y
EA9] A4S EA8IATHpC0.05). AdiFuAate]
& 713t vt et & ERHEAY nlA|
FES 2 WS o] 8ot FAEAT

e ol
i
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ofy
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(a) (b)

.2 =
1. FAFEALEDE AR

1002 Soid AR AR 2 A
ZUAbe Uk Zolgh Uabakel 4 He) 2 9%
7} 2% @9tk (Fig. 5). Gay AtFUALY] 7t
6~770e) Uabito] @AHo] YR ot} Tak A}
)2 w2 ol e UAlabo] Alzkste] oF 11~127)
o Yababo] YTt Gt Tash vlsdt 420] LA
o] lou} AL B2jol M RE 2T olgfol A RE A]
). Tame ABEE & AYFUal] b3
Zol7} 2/38 o) m VAR 8~97fi9] Lhafate]
AT WAL vlele) Bek ArEs BE Hsshy
Ta-me] 2 Al vl&) 27 ZAh.

708) &2 SEMolA 2 ®), AN Boo] Tam
o] 2 Yabsh 9t (Fig. 6). Ta, Ga 2 Gt WA}
2o} BHo) A HRSH QA Qe 59
Al 2ol e}, Ta-me UARAe] 9)%o] 27)9) 2}
ZE 7R B E VA otk UAREE Tam,
Ta @ Gt7} H]&23taL, Gas TFE Al Bl Yl
ok, zelm, U] Role Gart M B3 Ga,
Ta7} 12890, W& Ta, Ga, Gti= o) a9 o
U, Ta-me Zfeizl mako| 9lm AAACH

(c) (@
Fig. 5. Scanning electron microscope photomicrograph at a magnification of X 10 for tested screws. (a) tita-
nium alloy screw, (b) gold alloy screw, (¢) gold-tite screw, (d) titanium alloy modified screw.
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Ta-me| 73§ 27] 3 A Al 30 Nem o2
BHEx o g 1‘”4 e 2'2% ) 4-73] 9HEA]
Uab mlele] f7bo] Al miREAT 1039 %
7NEHEA 50| Brlsle] Z7] 434te] ARE
Z;gg}o:l

zt XWHT‘/V‘H z27] EHEEAE Table T3 %
t}. Tam(26.8+0.9 Nem), Ta(23.0+1.1 Nem),
Ga(21.6+0.9 Nem). Gt(20.3+1.2 Nem) 9 €2
2 =AY 7 T guAE 2] FREADR A
A, 2YEA(T)E 7 glgvit S en
2, /Te 18 25 & 3g vl I/Te
Ta-me°] 90.78+2.62%. Tax 77.51+4.39%. Ga
£ 70.55+3.87%, 18] 1 Gt 68.37+4.78%= 1}
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(d)
Fig. 6. Scanning microscope photomicrograph at a magnification of X 70 for tested screws. (a) titanium alloy
screw, (b) gold alloy screw. {c) gold-tite screw, (d) titanium alloy modified screw.

Ebutct.
19} 1/Tel tigl Student-Newman-Keuls ¥4
(p€0.05)ellA Ta-m=> Ta, Ga Z Gtoll w8} f-2lgh
akol & BY
£ B9 Gase Gt 1Y 1/T7F 2%
AL fro & g1 tH(pC0.05).
ojujapH o7 A%l 737} EFHEAZE AUl
AL, WAle] wHE ALS-
%3 }Oj‘i}(Flg 7). Pearson 7%
7t HEA R4
< 3191‘4( b&ﬁ]—r:0.092)(F1g. 8).
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Fig. 7. Detorque Value.

Table II. Detorque value of abutment screw presented as mean * standard deviation (Ibin)

screw n times I (Ibin) I/T (%)

Ta* 3 X 10 26.8+0.9 77.51+4.39
Ga 3 x 10 23.0+1.1 70.55+3.87
Gt 3 x 10 21.6+209 68.37£4.78
Ta-m ¥ 3 X4 20.3+1.2 90.78+2.62

Ta = titanium alloy: Ga = gold alloy: Gt = Gold-tite. Ta~m = titanium alloy modified.

I : initial detorque value.

I/T : percentage of initial detorque value(I) to target torque value(T, measured by torque gauge)
* Significantly different than Ga and Gt at p<0.05.

t Significantly different than Ta, Ga and Gt at p{0.05

Table IV. Detorque value after loading

Cyclic Loadings

100000 200000 300000 500000 1000000*
Ta L(Nem) 21.0+£1.7 22.8+0.8 22.8+0.3 21.9+0.1 174+19
L/T(%) 69.7+5.86 75.8+2.50 75.9+0.94 72.98+3.94 57.8%6.34
L/1 (%) 90.93+7.64 98.78+3.26 99.02+1.23 95.16t5.14 7537827
Ga L 23.0x14 22.7x0.7 21.5x1.7 20.3x1.4 17.5x2.0
L/T 76.6014.66 75.56x2.15 71.35£5.73 67.8214.52 58.27£6.97
L/1 106.68+£6.49 105.23+2.99 99371799 9445+6.30 81.15+9.70
Gt L 22.7+0.3 21.91£0.9 20.320.6 20.2+1.1 17.5+1.6
L/T 75.47+1.08 73.03+£3.15 67.82+1.95 67.29+3.68 58.42+544
L/1 11.53+1.60 107.91+4.66 100.22+2.88 99.44+544 86.33+8.04
Ta-m' L 275+1.2 26.2+1.6 24.5%+0.3 25.0£0.7 20.7+3.5
L/T 91.85£4.49 87.09£5.08 82.21%£1.21 83.18%2.13 68.72%£11.77
L/1 103.09+£5.03  97.75£5.70 92.26+1.36 93.35£2.40 77.13%£13.21
Ta = titanium alloy: Ga = gold alloy: Gt = Gold-tite; Ta-m = titanium alloy modified.
L : Detorque value mean after loading.
L/T : Percentage of detorque value after loading(L) to target torque value(T : 30 Nem).
L/1 : Percentage of detorque value after loading(L) to initial detorque value (I ; Ta 23.0 Nem. Ga 21.6 Nem,

Gt 20.3 Nem, Ta-m 26.8 Nem).
§ Significantly different than Ta, Ga and Gt at p¢0.05in L and L/T.
* Significantly different than other loading conditions.
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Fig. 9. Mean detorque value after loading.
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Fig. 11, Mean percentage of detorque value after load-
ing(L) to initial detorque value(D).
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Fig. 10. Mean percentage of detorque value after lad-
ing(L) to target torque value.
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ABSTRACT

A STUDY OF SCREW LOOSENING AFTER DYNAMIC CONTINOUS
FATIGUE TEST OF SEVERAL ABUTMENT SCREW

Jin-Man Kim, D.D.S., M.S.D., Jung-Suk Han, D.D.S., M.S., Ph.D,,
Sun-Hyung Lee, D.D.S., M.S.D., Ph.D., Jae-Ho Yang, D.D.S., M.S.D., Ph.D.,
Jae-Bong Lee, D.D.S., M.S.D., Ph.D., Yung-Soo Kim, D.D.S., M.S.D., Ph.D., MSc

Department of Prosthodontics, College of Dentistry, Seoul National University

Statement of problem : Chronic implant screw loosening remains a problem in restorative
practices. Some implant manufactureres have introduced abutment screws with treated mate-
rial, surfaces and macrostructures in an effort to reduce potential loosening.

Purpose : This study evaluated the materials and loading cycles on detorque value after dynam-
ic continous fatigue test in the sinulated conditions of posterior single restoration.

Material and method : Fourteen of each of the following abutment screws - titanium alloy,
gold alloy, gold-tite, and titanium alloy modified - were used in test.

SEM is used to verify macrostructures of each screws.

Zr02/Al20s composite abutment was tightened on 4% 10.0mm titanium external implant at 30
Ncm. Cyeclic loading machine delivered dynamic loading forces between 20 and 320N for
100,000, 200,000, 300,000, 500,000, and 1,000,000 cycles at frequencies 14Hz. Torque and detorque
value after loading was measured.

Results : All measued screws had different screw length and thread form. Titanium modified
screw had greater detorque value than others before and after cyclic loadings(p<0.05). All abut-
ment screws had no significant change in mean percentage of detorque value after loading to ini-
tial value after less than 500,000 cyclic loadings, but significant lower value after 1,000,000
cycles(p<0.05).

Conclusion : Within limintations of this study, all abutment screws may be loosend after about
1 year use. Annual check-up is nessasary to prevent screw loosening.

Key words : Dental implant, Dynamic fatigue test, Detorque value
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