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slol 17ke) XM EB|E ghatol Al
= 48 A £ o B3
AR A B34 2 A
213 & QAL UFHQ LA
52 2EE Fed izt Ha Aot ol st

Ae Aol AA7N b Bol AL
o] & 92 &7t dAT2E AYn WIERE
WA817) 918 post® Wb} 2| )59 4ol lock-
ing sleeve® A3 3 A WA & Post Screw Al 2~
e (Anti-Rotating Inner Post Screw System,
ARIPS-system)& A7lakel 2 @tk & Aol
£ 3|4 WA 8 Post Screw A AElF} 7]29] o Z
E AzdSe MEGES Aler) A, T UALE
dEAE 233}
o

4 r
=
zo K

o 2

= T st AR A Eofel
A AT, Ruetnal g
[ o7 Mz o g

£ 4goldE JEAE A2del A FRE A

" 1) 9% 57 g8 (External hex type)
@ Avana® fixture (Osstem Co., Ltd., Korea)
@ Cemented abutment (Osstem Co., Ltd.,
Korea)
. (® Titanium screw (Osstem Co., Ltd., Korea)

2) 3|3 WA & Post Screw Al 28-S A&7 9=
47} 88 (Anti-Rotating Inner Post Screw
System, ARIPS-system) (Fig. 1. 4)

@ Avana® fixture

@ Cemented abutment; 2|59 “d5-<l locking
notch 34 '

(® Sleeve screw; AF2! locking notchell &%
2 sleever} post FeHe] WAL el 2 Hl2E
2FEIA

@ Locking sleeve: A|th59] locking notch 2
At sleeved] 4, A ¥ = locking sleeve
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3) Internal taper &
@ 3i® TG Osseotite™ fixture (Implant Innovations
Inc., U.S.A)
" @ Solid abutment (Osstem Co., Ltd., Korea)

(2) Block A12

Zt AzAe 9% &7 e 2R A 2070 ¢
internal taper e}e] A 101E TX 15X 20mm
o] A&HlA Fe moldell clear resin(Jet acrylic,
Lang Dental Mfg. Co., Inc., U.S.A.) 2.2 vl &8}
A 2ak cHFig. 2). ol Y ERE 2AA 3005 B
Ao 40| HE& surveyorg o] &sle] Az} 52

kgl & o) w 2 gl

loading machine®] A22 4 U =E

(3) 8 A=

7Y7+9) block .2 #12He A Aol A hFE A o)
itz zoli1, %2 (Degudent® G, Degussa,
Germany)Z o]-&std 30719 F#E AZssich
RE ANAM nFAZTE aFAERAA] - Eol
10mme] TYg Fgoz au0s FAA L, o
e ¥ e WA A2 loading
machine?] stylusg& £al"8l5& w2 Ralroz
A& Bt shEs Jheta a8 AAG

T ZYUEAE 3] Y3, T ko] £9]
3l=® YA (Temp-Bond, Kerr®, U.SA))
£ o] &3ale st} (Fig. . 2).

Screw'
Sleeve

Locking sleeve

Fig. 1. Transverse section diagram of Anti-
Rotating Inner Post Screw System.



(4) Torque Gauge (6BTG, Tohnichi Mfg. Co.,

Ltd., Japan)
Z8 3HE S 2Hd e ASHAANEA, 4

0.05kgf - emoll A At 6.0kgf - em7HA] Al&o] 71
3.

(5) 3i® Torque controller (Implant Innovations
Inc., USA)

Driver tip2 A3t 243418 S 7tete 44
24, I 10, 20, 32Nem= A4 A9 7Fssict. 24
qu Aol A3 2981 E 71eb7] Ha) A
stk

(6) Loading machine (Instron 8871, Instron
Corporation, U.S.A))

uh=g A g Y] 2 dete AenE
DIe FIPoE AH WESFS
Instron controller?t hydraulic control& AH&-3}
ZA3, AHFHn e 3 FEHA 3 73,
T, drEslFE 34Ut AFEH ZUHE §3) 7]
HoHFig. 3).

A3 39Necme] EIZ UYALE
33 WEsie) Wi B2 AR E o

5 233t 7] EHAE VSIS
32Neme EAZ UAIS

EXIE

gem 2o,

(1) A= &7 »

APEE 57 o] 17& 7189 95 §4 %
g, 272 ARIPS-system2 AHEE 95 &2+ &),
31 internal taper e Z /3 HTable D.

(2) 27] 99 573

RE AAE EA JEEYE o|&3o
32Neme EZE AR 2o, ER
tling #4 & F43817] A3 vrte 38 =3 &
Rom e ) 3 FHEAE ZA3Tt. Internl
taper el VA AT FE o) &3tdih

(3) =3 34

1) 173} 3349] AJHe
az JAE o)1,
Al st o] of

oA U3 32Neme E
TFHE AN AR ¢
WEskES vletal 2
S AAS EHEAE Sl el a2 2
o] folatEE YAl BT
2) ARIPS-system¥] locking sleeve ]2t & &3
&=
232 A5l locking notch® B4 &+ ¥ locking
sleeveE A 2ehe A Fofl FHE YA T3

Fig. 2. Resin block and implant prosthesis (from the
left: 1 group, 2 group. 3 group).
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Corporation, U.S.A.).



Table 1. Classification of experimental groups

Group Connection type Loading force Loading cycle  Number of specimen
1 External hex(standard screw) 20N~ 200N 12600 10
2 lantio External hex 20N~200N 12600 10
anti-rotating inner post screw)
3 Internal morse taper 20N~200N 12600 10

Total

n =30

Fig. 4. Anti—Rotéting Inner Post Screw System.

(from the left: external fixture, abutment, anti-rotating inner post screw (transverse and frontal view) and

locking sleeve)

Fig. 5. Diagram of locking sleeve.

o 2 gL g2 2ok A, A TS At
2 37 F screw sleeved] YA S A U|Fo] A
ot EA, AUIAE £ 3 AdFe BAE 34
o round burg o]-43t4 o} B2 #7]8 27
2 438 locking notchE &4 cH(Fig. 5). AA,
THA] Aol At uALE 32Neme] ZHEAR 31
A1 & screw sleeve?t At F=2] locking notchE
resin® 2 A1 thEo] locking sleeve® A 2Hghc}
(Fig. 4). YA}, 23S A T2 2 kgt
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(4) vHE3l% A&

Loading machine< ©]4-38t] o 200N, &4
20N9| A== F7) 2Hz9 sined 0.2 1260038 2] 1t
EateS 7letRrt. o] W ¥ ayd F4ldA
2.5mm Fo{R Ao 59 oll? A7 2. 0mme] stylusE
o] &3l 35S HAstdth(Fig. 6, 7).

(5) WHEslE 3] ZHEAY 27
BE A FHE AAS = EA AIAR EH
EZE 23891 internal taper ejollAE AL



Fig. 6. Diagram of loading point and stylus.

Fig. 8. Measuring loosening torque (by using the
Torque Gauge).

thAle] At Fol 4 3 Th(Fi

sleeveE A7 & ZTUEAZ 27

ig. 8). 27 locking
Fict.
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(1) ¥4
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Fig. 7. Loaciing point.

SESEECELFLEEEE
— 3 WHEIYES e

o s

(2) BAAE

2 =19 BAAE A+ SPSS Ver. 10.0 for
Win.(SPSS Inc., U.S.A)®& A3t 7t 2%
e AFEZE o|FA AP st K-S
testE AlFstRon, 2t w3ke] oS AR
A3t one-way ANOVA test, multiple range
test(Tukey s test)E A3 &t}

Iz =

1.2t 29| LAl ZER|E3 3T

Abe] 2R EZ 23 A= -39 Table II, T4}
2t} Table I+ 24 9 717] Z8 X, Table I112
12600ﬁ9] 1;1.10]._6‘ A8z T HZ AFExE \,].E}ql
o 27159 2 3 A8X ] HTF EF inter
nal taper FEIQl 3] 7HF =& g UElde
ARIPS-system S AH&3k 270] 71&9] 9|& 82 g
B9l 17 EY & gE vehiigith

2. EAjdteof w2 2

21}

HA e

M

(1) 29 E3(32Ncm)dl 3k 27)=
o] #MZAR

B AN 243 2YEF gt 271EE3
MB 9ol Py F2HAE thee] Table IV 2



Table II. Results of initial loosening value according to group

(unit:Nem)

! 2 3 4 5 6 7 8 9 10 Mean SD

Group Initial  Ist 245 245 255 244 259 249 267 249 259 253
loosening 2nd 242 243 260 247 269 240 268 240 258 255 254 08

value 3rd 252 261 268 258 211 248 260 2566 246 260

Croup  [Mitial - Ist 262 265 262 262 265 22 258 268 269 269
o loosening 2nd 269 215 2710 2710 268 260 259 262 2711 279 269 04

value 3rd 279 289 269 269 273 269 271 276 215 218

Group  [nitial  1st 200 214 284 290 285 275 283 280 215 280
loosening 2nd 300 284 290 290 280 298 291 289 295 281 290 0.5

value  3rd 310 312 300 304 299 295 304 292 291 290

Table III. Results of final value(after loading 200N strength) according to group (unit:Nem)

1 2 3 4 5 6 7 8 9 10 Mean 8D
Group 1 Finalvalue 229 225 220 224 211 216 242 221 222 230 224 08
Group 2 Finalvalue 245 236 220 231 250 238 225 240 253 239 238 1.0
Group3 Finalvalue 310 301 275 288 300 275 282 302 2712 2716 288 14

Table IV. Mean and standard deviation of per-
centageof initial loosening value to tightening

torque (unit: %)
Group Mean SD
1 79.45 2.38
2 84.10 1.40
3 90.74 1.46

ol Hebth. stF w7 A Alagd 27 EHAYS
Welll = o] g2 3TollA 90.74% & 7P & g
VR B, 23004 84.10%% 17(79.45%)

(32Nem)oll digt 27| EH R YE&2 T Zojt},

Table V& VI 7 #319] Z2AEZ| tigh 27
WE-89] one-way ANOVAS9 multiple
range test®] AT 2A], W E-go] 7} & T2 370]
o 2%, 17 €02 UEga, BE 23 f944
€ Al g B3 (p(0.05).

44

(2) 712"
2) WE-gol B4}
£ A 24 e 27 F-F A

676

95
90
85
80
75
70
65

Group 1 Group 2 Group 3

(unit: %)

Fig. 9. The mean value of percentage of initial loos-
ening value to tightening torque.

&9 i ? EFUAE thE9] Table VIIF 2o
VRSt 332(91.90%)01 71 & S Vel
27 (88.33%)°] 1(88.16%) Eoh Z4d #ol2 =
A Jerth Fig. 102 54 A3e] agszoltt,

Table VIIIZ} IXE 7t &3t 27| E@X] dig
A3 WELEo] one-way ANOVAS multiple
range teste] 2324 Wi &o| 714 & 2 370
Qa1 1, 277 37l Hodsle Aol Bt
(p0.05).



(3) HEZ i LFA (5EstE F F4A) (74.30%)°] 1::(70.01%) 2 =< @< Hehd

WE-go) Bz . |

B Addox] 233 2AEAd i3 A Wi Table XI3} X< 7 7+ 2 EF] i3t ’é%‘
&9 "oty E5HAE o9 Table X3} Zo] U 2] W8-89 one-way ANOVAS} multiple range test
etk 12(70.01%)°14 32(90.04%) 02 24E o AaA, Wigo| 7} 2 F& 3T en, 2
o 2k Uehon | Fig 11& 23439 Ju=. o] 17T} & & Uehith E3 RE F 71

o
oo ddHeR 7 equsle gelw, 27 e Aol & BT (p(0.05).

¢

Table V. Results of one-way ANOVA test for percentage of initial loosening value to tightening torque

Sum of Squares df Mean Square F Sig. _
Between Groups 643.921 2 ©321.960 - 99.156 0.000
Within Groups 87.669 27 3.247 :
Total 731.590 29 )
(p€0.05)

Table VI. Results of muitiple range test for per-

L . . . 95
centage of initial loosening value to tightening torque

Group -1 2 3
1
2 *
3 * *

*: denotes pair of groups significantly different at
the 0.05 level

Group l Group 2 Group 3

(unit: %)
Table VII. Mean and standard deviation of per- Fig. 10. The mean value of percentage of experi-
centage of experimental value to initial loosening mental value to initial loosening value (unit: %).
value - (unit: %)
Group Mean SD
1 88.16 3.92
2 88.33 3.53
3 91.90 4.38

Table VIII. Results of one-way ANOVA test for percentage of experimental value to initial loosening value

Sum of Squares df Mean Square F Sig.
Between Groups - 801.686 2 400.843 25.537 0.000
Within Groups 423.814 27 15.697 '
Total 1225.500 29
(p€0.05)
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Table IX. Results of multiple range test for percentage
of experimental value to initial loosening value

Group 1 2 3
1 .
2 ‘
3 v * *

*: denotes pair of groups significantly different at
the 0.05 level

Table X. Mean and standard deviation of per-
centage of experimental value to tightening

torque (unit: %)
Group Mean SD
1 70.01 2.65
2 74.30 3.24
3 90.04 4.40

95

Group 1 Group 2 Group 3

(unit: %)

Fig. 10. The mean value of percentage of experi-
mental value to initial loosening value (unit: %).

Table XI. Results of one-way ANOVA test for percentage of experimental value to tightening torque

Sum of Squares df Mean Square F Sig.
Between Groups 2224 .509 2 1112.254 90.522 0.000
Within Groups 331.753 27 12.287
Total 2556.262 29
(p€0.05)
Table XII. Results of multiple range test for per- W3S 42 et oot 9% A2 Fele AL
centage of experimental value to tightening torque 9] 4, YA 9 984, gX-30| sHed AR

Group 1 2 3
1
2 *
3 * *

*: denotes pair of groups significantly different at
the 0.05 level

V.

3

a

JYEAES AYFE AdsE WAL P¥ v
29 PO B 2PRE NS F2 82
Fo) sioleh 70 A3} QEAEE YEAES &
A9 AvFe dAPel Bt 9% 42 Fesh
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ABSTRACT

A STUDY OF THE ANTI-ROTATING INNER POST SCREW SYSTEM
AS A MEANS OF PREVENTING ABUTMENT SCREW LOOSENING

Jong-Hui Kim D.D.S.,M.S.D., Ju-Hwan Lim, D.D.S.,,
In-Ho Cho, D.D.S.,M.S.D.,Ph.D., Joon-Seok Lee, D.D.S.,M.S.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: The most commonly reported problem associated with dental implant
restoration is the loosening of the screws. .

Purpose: This study compared the efficacy of an implant system incorporating an anti-rota-
tional locking sleeve(Anti-Rotating Inner Post Screw System(ARIPS-system)) with other, tra—-
ditional implant systems as a means of minimizing vibration loosening.

Materials and methods: Three implant systems were examined: the conventional exter-
nal hex type, the ARIPS-system, and the internal taper type implant system. 30 specimens(10
samples per group)were fabricated and each abutment screw was secured to the implant fixture
with 32Ncm of torque force and loosening torque was measured using a Torque Gauge. The pro-
cedure was repeated 3 times, recording initial loosening torque each time. The re-tightened abut-
ment screw was subjected to a cyclic load having a maximum force of 200N and minimum of 20N
at 2Hz over a period of 12,600 cycles, after which the loosening torque was measured.
Measured values were calaulated for statistical analysis.

Analysis of measured value was performed by 3 methods: (i) as a percentage average of the
initial 3 loosening-torque values(initial loosening value) to the tightening torque of 32Ncm, (ii)
as a percentage of the loosening torque value after a load of 200N (experimental value) to the ini-
tial loosening value, and (iil) as a percentage of the experimental value to the 32Ncm of tight-
ening torque. The analyses shows the amount of initial loosening at the screw, loosening by repet-
itive load and the the final loosening value.

Results: The results of this study were as follows.

(1) Percentage of initial loosening value to tightening-torque was increased in order of exter-
nal hex, ARIPS-system and internal taper and all values between each groups showed sta-
tistical significance(p { 0.05).

(2) Percentage of experimental value to initial loosening value was increased in order of exter—
nal hex, ARIPS-system and internal taper. Value of internal taper showed significant dif-
ference with those of external hex and ARIPS-system (p { 0.05).

(3) Percentage of experimental value to tightening torque was increased in order of-external
hex, ARIPS-system and internal taper and all values between each groups showed statistical
significance (p  0.05).

Conclusion: The results of the analysis of the final loosening level value, which are closely cor-
related to clinical use, show that the ARIPS-system can be a useful means of minimizing abut-
ment screw loosening when compared to the external hex type system. Although further clinical
studies need to be made, the ARIPS-system should be considered to maximize the long-term suc-
cess of the implant prosthesis.

Key words : Implant, ARIPS-system, Vibration loosening
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