[UCI]1804: 24011- 200000234441

20079 8¢

HAEES

o]
1

torque device®] A Ao 3

AT

pilfs

e Azl ALEE I 9%



o]
=i

torque device®] A &Ado] T3k

A

yilfs

) U

BE Azgo] AgEm 9E

Accuracy of torque device used for implant system

20071 8¢ 24Y



1)

oR

torque deviced

-
E
1

]

o

4

2007



E

o

%)

)A

Nd

o

oF

+
g

E

o

%)

)A

Nd

2l

&

3l

E

o

%)

)A

Nd

]

o

5

2007



uln

v

it

A

Gt
o
K

m

B

11

M
T

s
sl
g

e



Table I. Manufacturers and type of torque generating device ----------------- 5

Table . Mean, standard deviation and standard error of 12 tested torque

VAIUES wrrrrrermer e e e e 7
Table M. Maximum, minimum and error of 12 tested torque values ------- 8

Table IV. X2 diStrIDULION «-xeereereerrssmmmea i 10



Fig. 1. Torque generating device used in this study -------ooeoemmmimiin,
Fig. 2. Digital torque gauge -----------ssossmmm

Fig. 3. 3i torque driver positioned in the digital torque gauge-----------------o-



ABSTRACT

Accuracy of torque device used for implant system

Kim, Dong-Hwan, D.D.S.
Advisor: Prof. Chung, Chae-Heon, D.D.S., M.S.D., Ph.D.
Department of Dental Engineering,

Graduate School of Chosun University.

The employment of implant screw raised problems such as screw
loosening, fatigue fracture and thread wear and those problems lead to
failure of implant prostheses eventually. Improper tightening force mainly
causes screw loosening which occurs frequently in use of screw.
Therefore, properly applied torque for the proper tightening implant screw
i1s needed to prevent screw loosening. Various methods and torque
generating devices are developed and employed to apply proper torque
clinically.

In this study, clinically used torque control devices are measured whether
uniformed and precise torque are generated and the differences between
each company are also clarified.

Digital torque gauge(MGT 12°, Mark-10 Corp., U.S.A.) are employed for
measurement and torque driver(3i® Implant Inovations, INC., U.S.A.),
torque limiting device(OSSTEM.CO.LTD., Korea), torque indicating
devices(Nobel BiocareTM, Nobel Biocare AB, Sweden, Straumann, Institut

Strumann AG, Switzerland, Cowell Medi.Co.Ltd.,, Korea) are used for
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torque generating devices.

x? distribution was formed for 12 groups in 5 companies and ANOVA

was performed to measure torque values generated by each torque

generating device.

And the followings are resulted.

1.

4.

When we Compared with measured mean values of each torque
generating devices, OSSTEM 10Ncm and 30Ncm were shown better
results on accuracy because they represented small standard errors.
Cowell Medi 35Ncm and 25Ncm were shown bad results on accuracy
because of large standard errors.

As results of examining maximum and minimum of each torque
generating devices, Straumann 15Nem and OSSTEM  10Nem
represented the least standard error on maximum values, and also
OSSTEM 10Ncm were the least errors on minimum values. The
largest errors were Cowell Medi 25Ncm on maximum values and
Cowell Medi 15Ncm on minimum values.

Each devices mutually had different settings. Therefore, Comparing
type of each devices after standardization, OSSTEM 10Ncm was the
most accurate, Cowell Medi 35Ncm was the most inaccurate.

The type of passive torque generating devices, such as torque driver
type, torque indicating device type, torque limiting device type was

not important factors that statistically brought out attended difference.

Conclusively, all five companies have been shown slight errors and

deviations. This indicates a difficulty of applying precise torque. Therefore,

it would be recommended torque generating device should be checked

whether uniformed and precise torque can be generated and an error

should be corrected.
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indicator scaleo] F & Fol o] FdHo AVE ZHId F A& torque
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1. 97 A=

5/ ALY 5 B3 HAAAE ALY (Fig. 1). torque driver ¥4 o
2= 3iAF9 contra angle torque controller 20Ncm, 32Nem(CATC2, CATCS3,
3i® Implant Inovations, INC., U.S.A)7} 1071% A}4-% 913 torque indicating
device WA ozZE Cowell MediAte torque wrench(KTWO001, Cowell
medi.Co.,Ltd.,, Korea), Nobel BiocareAt2] manual torque wrench(29165,
Nobel Biocare AB, Sweden), StraumannA}t2 torque control device(046.049,

Institut Strumann AG, Switzerland)E ZZ 107014 A3 3L torque

limiting device} 2] 223+  OSSTEMALY] torque  wrench(TWMW,
OSSTEM.CO.LTD., Korea) 107} 7} A& = At}
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(S]

Fig. 1. Torque generating device used in this study

(a: 3i, b: Cowell Medi, c¢: Nobel Biocare, d: Straumann, e: OSSTEM)

PRCE A

AT Az Ea SAVAYL B4 SAGAE AHEsded, SAVARE
Digital torque gauge(Model MGT12®, Mark-10 Corp.,, US.A, Fig. 2)& A}
$35t9 1 E3 AR = 319 torque driver®t Cowell Medi, Nobel Biocare,
Straumann® torque wrench, OSSTEM®] torque limiting deviceE A}-&3}%
t}. 3i9 torque driver= 20Ncm, 32Ncmoll A4, Torque indicating device=
Cowell Medi9 torque wrench: 15Ncm, 25Ncem, 35Ncemol 4, Nobel Biocare
9] torque wrench® 15Ncm, 35Ncmeoll A, Straumann® torque wrenche
15Ncm, 35Ncmol A, Torque limiting device® OSSTEMS] torque wrench+
10Ncm, 20Ncm, 30Ncmoll A SAstel F 570 3]AFe) 1270 A4 ghell i gk 4
F4E& AT EA SR A AAFYH e 5d A% ALE

@ 5 BAY) B3 WARAES 74 ARAPER 107182 Agse] FA9e

He sy 2 A4 s Adsd=d, WA Digital torque
gauge TX9 %7|3E Hd JFHARAS st FA7F 0%kl EAIEHAAA
3 & EF WA AXE Digital torque gauge?l insertel]l ¢ XA ZA th(Fig. 3).

B4 2AFAE o= #AEsto] Azl M AAT mERtE 2HE A7
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Digital torque gauge? HW#S 7I=stdch 2 A x=AE 10089 B3 &
AR A AAgE vtk 10812 vEEsle] o gk 7] =89 o (Table 1).

Fig. 2. Digital torque gauge Fig. 3. 3i torque driver positioned

in the digital torque guage

Table I . Manufacturers and type of torque generating device

Sample Test

Type Group Torque(Ncm) Total test No.
No. No.
Toraue driver 31 20 20 10 10 100
d 3i 32 32 10 10 100
CM15 15 10 10 100
CM25 25 10 10 100
Co CM35 35 10 10 100
Torque indicating
] NB15 15 10 10 100
device NB35 35 10 10 100
ST15 15 10 10 100
ST35 35 10 10 100
. 0S10 10 10 10 100
Torque limiting
) 0S20 20 10 10 100
device 0530 30 10 10 100

(3i:3i, CM:Cowell Medi, NB:Nobel Biocare, ST:Straumann, OS:0SSTEM)



3. A AHd
2 =Y FAAAN = SPSS V. 10.0 for Windows(SPSS Inc.,, US.A)E
AT 571 Ak 12709 AAgel e Az folHe 2] 9

ko] XEPREE FAGL S gl tEd ANOVA tests Al dsto] 2t B4
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m. 744

319 torque driver?} Cowell Medi, Nobel Biocare, Straumann® torque
wrench, OSSTEM®] torque limiting device®] A ztolA AHAA E=gke I
¥ 3T 2= Table O9F 2okl Tk AAl Eagke] Huoigh 2 HA3
2 Table MY 2%k

Table II. Mean, standard deviation and standard error of 12 tested torque

values
Type Group Mean(Ncm) SD Standard error
Toraue driver 3i 20 19.9767 +1.5194 0.2774%
oraue drve 3i 32 29.7133 +2.4938 0.4553%
CM15 14.8600 +1.9036 0.3476%
CM25 26.0333 +2.5100 0.4583%
o CM35 39.0800 +4.9162 0.8976%
Torque indicating
_ NBI15 13.1200 +1.0977 0.2004%
device NB35 32.9067 +1.4706 0.2685%
STI15 13.5167 +0.8111 0.1481%
ST35 34.3367 +1.5304 0.2794%
. 0S10 10.5100 +0.2040 0.0372%
Torque limiting
, 0520 19.2867 +0.6745 0.1231%
device 0S30 28,5533 +0.5393 0.0985%

(3i:3i, CM:Cowell Medi, NB:Nobel Biocare, ST:Straumann, OS:OSSTEM)

Zyzye] ®a HA FAAA FA4W Hagkes A" AAGY nws) B
(Tabel 1), 3i¢ torque driver 20Nem¢ 7% 0.2774%, 32Ncm& 7%

0.4553%°] ZTAE HYon, Cowell Medi®]l 7§ 15Necmeol A 0.3476% <]
ToAE REA3, 25Nemol A& 04583%<2] E 22k, 35Ncemol Al =
0.8976%°] % T22E H AT Nobel Biocare® 7% 15NcmolA 0.2004%,
35Neme] 79 026859 x+ QA& Ho]il, Straumann® 749 15Ncme] 7

T 0.1481% % =LA E Holal, 35Neme] 74 -F 0.2794% %] T o5 H Y
t}. OSSTEM 10Ncm<® 4% 0.0372%, 20Ncm< 7% 0.1232%, 30Ncm<] 4

=<
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2 0.0985% 29 F=eAE HYH(Tabel I). 7ol B TA A AoA =
e Ho@ges A" Ea g vlws] HBoks W OSSTEM 10Nem
e ox=2 HYgow Cowell Medi® 35Nem3 25Ncemol A 2

Table M. Maximum, minimum and error of 12 tested torque values

o Maximum Error of Minimum Error of
classification Group ) o
(Ncm) Maximum (Ncm) Minimum
) 31 20 22.40 12.0% 17.30 13.5%
Torque driver =020 85% 26.20 16.6%
CM15 27.60 84.09% 11.40 24.5%
CM25 31.30 25.2% 22.50 10.0%
o CM35 46.90 34.09% 26.60 24.0%
Torque indicating
) NB15 15.50 3.0% 11.30 24.0%
device NB35  37.90 8.0% 30.80 12.0%
ST15 15.10 0.0% 12.00 20.0%
ST35  36.60 4.0% 30.60 12.0%
L 0OS10 11.10 11.0% 10.20 2.0%
Torque limiting
) 0S20 21.40 7.0% 18.10 9.0%
device 0S30  30.20 0.0% 27.60 8.0%

(3i:31, CM:Cowell Medi, NB:Nobel Biocare, ST:Straumann, OS:0SSTEM)

{0

O

ZF A7 4R BEaE BAATIEA ARy A 7 Ea HAAAA
A g HagS AR o™ (Tabel M), Hzha Hagke Fx7F 24

W Aol7b F4E 74 Ea HAAAYE 74 st & o vk 319
20Ncm<e] 79 Hulgk 12%, 243k 13.5%, 3i2] 32Nem<e] 72§ FHul gk 85%,
HAgk 16.6%, Cowell Medi®l 15Neme] 74§ Hulghk 84%, Az 24%,
Cowell Medi® 25Ncm9 4% Huak 252%, HAF 10%, Cowell Medid]
35Ncem?®] 739 Hulgh 34%, 2 A%k 24%, Nobel Biocare®] 15Nem®] 7%
gk 3%, A7k 249, Nobel Biocare® 35Ncm<e| 4% FHdigh 8%, HA#
12%, Straumann® 15Ncm<®] 729 Huoigk 0%, #HAxwk 20%, Straumannd]
35Neme] -9 Hdlgt 4%, HAALF 12%¢ x5 HY3, OSSTEMY

&
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10Nem®] 749 Hoigh 11%, H &3 2%, OSSTEMO 20Nemo| 729 ok
7%, Ak 9%, OSSTEM® 30Nem® 74 Hg 0%, HAa3 8% = HA
UH(Tabel ). 7z Ea HAGA 9 Hoigd HLgS 49 23 Hoighd
A+ Straumann®] 15Ncm, OSSTEMY] 10Ncmol A, 4 gkol A= OSSTEM
9] 10NcmelA &7k 7hd AA vdetwow Hoigiol A Cowell Medi®]
25Ncm, & A gkol A Cowell Medi®] 15Ncmol A 227 7+ A U e

3 gwe olgdtel 4 Ea wAFAY P A7, F Ea B

hya
ar

M\

ARG Hdghe] AelE A M- xEF)oE wEg § 57 34
1278 AA el g x22x2E FA48tL 2 HdgS Table Vol Yetli A
4 gkl 3 ANOVAE A5

3i9] 20Ncm<e] A% 04653, 319 32Ncm9 4% 0.8702, Cowell Medi9]
15Nem 9] 7§ 0.5808, Cowell Medi®l 25Ncme 7% 0.8040, Cowell Medi®]
35Ncm?] 7% 2.3000, Nobel Biocare®] 15Ncm®] 7% 0.8414, Nobel Biocare
o] 35Ncm9 7% 0.3754, Straumann®] 15Ncme] 7% 0.4595, Straumann?
35Ncme] 4§ 041829 x5 B3, OSSTEMS 10Ncm9 74-% 0.0275,
OSSTEM 9] 20Ncm<®] 4% 0.1219, OSSTEM<®] 30Ncm9 7% 0.0779¢] A
gl ghe] Hie B th(Tabel V). Cowell Medi® 35Ncmell Al A ghe] Ht
o] 7} ZA detwtom OSSTEMSO 10Ncmell Al A ghel o]l 74 2
A WERR T
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Table IV. x? distribution

Mean SD Standard error

3120 04653 £0.1918 0.1107
31 32 08702  +0.4129 0.2384
CM15 0.5808  +0.5685 0.3282
CM25 0.8040  £0.2003 0.1156
CM35 23000 +1.8631 1.0757
NB15 0.8414 £0.2216 0.1279
NB35 0.3754  £0.3273 0.1890
ST15 04595  +0.0943 0.0544
ST35 04182  +0.2494 0.1440
OS10  0.0275  +0.0183 0.0106
0S20  0.1219  £0.1434 0.0828
0S30  0.0779  £0.0337 0.0194

(3i:3i, CM:Cowell Medi, NB:Nobel Biocare, ST:Straumann, OS:OSSTEM)
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0= 15%0 A 48%7+A] H= Aoz AARANYGR, A Als
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A 3dgoez AdF UAE oA g F dAg IHAEE AT A,
Sk wel e AolE K ow, o]g hand screw drivert YRFA O =
20NemR T B £ EdE w5 5 v 890t} Delinges 579 AT
% hand screw driverZ FoZ Hit E3+E 1155Nem 95 HoFd o
d oy % 2ol 9SS HuEgr. 99 e ARE EFIE Ry
Youm 5o HA% 3Ad8 A&7 7o Abgol FFuUAle FAYHS 3
SAA o 3 ovkel o]l Ao WF=A] hand screw driver thAlel o
2 7IAAY Ea BARA Y AbRo] AFAUdSs & U ol¢ B2 W
< AFA e we AAFd EAE A7 §l8hd,

bol oz AgF JAE @7 7 AL RAddn AztEs A4

ok
ol

=

hand screw driverE o|-&

11

Of

T2 A BEaRAIAAE ALESE o] vtz sttt AR E T
NAZ EadAgxe AL Gutierrez 57 AL 4% EI HALHS
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o A4 el AHE A AL 2 3 EBdE Fol AET AL Agsdo
M 22 Rao] e A e AVI7F WEW EAvt = vEd 9l
ta 319t} Dellinges™s B2 @t Ao ALEuI T o} Ao Sol7t o] &
A FHe R Gol o3 FAIsu FHEF EA7F ARG Y
o},

2 AT s dA dAelA "ol AFSEHI e ZIAA EA DAFAE o
g3to] YESYE HAHAES AZAfFE AYF UAE Fae P 2o
7} 3 Abol A FAS R AT 2avt SAGdEX ) 7 A ke Eaw
Ao AFgmo] o7t YEAE AP At olH e EauAe AFAHS 4

o'l AMA Al & F UA sFol Aol HdE g A ow ALgE
F A skl Asted APE skl

30Ncm dF9] EAE 7 A= E4 44 F
e B3z vas) 2 A3 3i9 32Nem9] 4§ 04553%9 EFoAE H
Ao, Cowell Medi® 35Ncmoll A= 0.8976%°] %+ 25 H 31 Nobel
Biocare®] 35Ncm<e A% 0.2685%<2 XEF9AAE Kol Straumanng
35Ncm?® 749 02794%° ZEFeAE Bt OSSTEM® 30Ncm® 74
0.0985%2] ETFLAE HITHTabel ). WA 30Nem AFo EFo|A =
OSSTEM®| ZA-%7F B&drolA £+ o & A23%E 2™ Cowell Medi®

(

JolA] =A% HFZL A

o] zolE wlusl] 2 Ay 3i¢ 32Neme] - Hdhak 85%, HA ¢k 16.6%,
Cowell Medi®] 35Ncm®] 749 Hulghk 34%, Ak 24%, Nobel Biocare®]

35Neme] 4% =3t , H 27k 12%, Straumann®| 35Ncm] 4% =H ozt
4%, HAA2F 12%9] A5 WP, OSSTEMY 30Ncmd 4% AWk 0%,
HAF 8%S HATH(Table IM). 30Ncm AT EFoA Hzty FAzko
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T2 7F AA 2] Zo]l7F Cowell Medi®] 35Nemeol A 7F4 =2 A UERsEo ™
OSSTEM®] 30Ncmoll A 7 A A vhebsk

Ao e 24 AFEE Aol sdeA foermw s o a7
el g3 7iEe] tEY. a4 EE 9] exke] AV|ws shA A

e mAE A gAY = lenr ofw ddgie] ¢ AegA wud

2, EIUAAZ OSSTEMY 10Ncme]l A atel Hghko]l 714+
Horm=z EawAdAe AYEr 71 =3 Cowell Medi®] 35Ncme] A2
el Hytgto] 7M a2 AEEVE /M Eoydga & 5 9 ti(Table V).
a8 a BAEAY Ay 5% FoFFidA RE EAHOR fo3 e 2zt

=

2 EAAAA L] PREF AR FF Aols Bl

>
)
=
>~

83 75 Ea LAY Feol waA Y AG=E H )
B OSSTEMY torque limiting deviceZ’} =2 ZA¥EZ HAAFU Cowell
Medi, Nobel Biocare, Straumann®| torque indicating device ¥ El:& A ZA}
of wz} Ao glo Aol A3E yErWlH. 53] Cowell Medi® 4%+
Nobel Biocare, Straumann¥= Y3 E#HA EIE ZHsdes H24o

2
Nobel Biocare, Straumann® B A4 EIE ZAst= W v A &Aoo
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As Bom Cowell Medi®] 35Necm¥} 25Ncmol A & RFLAE
ol oA F o @2 Ais B

2. 7t Ea 2AAAY Hdigy HAxges AP Ay, HAdigedAds
Straumann®| 15Ncm, OSSTEM<®] 10Ncmol A, & A kol 4= OSSTEMS]
10Ncmeol Al @ x7F b4 2HA vdelwt o, Hdigkel A Cowell Medi®]
25Ncm, #H A kol Al Cowell Medi®] 15Necmol A 2271 71 A A
bt

3. 747t A AAL AA} HE gEnz e
OSSTEM®| 10Ncme] 7Hd AFw7t =& o=
©] 35Nemo] 7Hd A&=7F vb2 Aow yeut

4. Torque driver, torque indicating device, torque limiting device<}
22 e B RAAA Y del wetH s AR o8 g
AFol = gl

o] 5o n]ae] A =

o1 Cowell Medi

o A 50 st AF B A7)0 Aole gout o= AR @
At WAE wolw AT, AL AIP JAHL A

dtte e omatt webA Ao rtE zale] AgEtE EIWA A}
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