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Table . Materials used in this study

1. AlERIE

1) 48 =39 Az

et g2g o] gdt FX o st BAlst
1, 714 d7 Aol Algld dangd 6AXE
g thy PR RO A T AL EHE Y
At #& 227X 29 3709 Bra-
nemark YEHE 1A (3.75X10mm Nobel
Biocare, Sweden)& 10mm 2.2 wjA &g} 2
AAe 1 AFHo] BY JIAR R0z JERE
A5 1 mmrt B e YAsEE w43t
27)0] 21234 F3 (Squared impression coping,
Nobel Biocare, Sweden)& 323 Ao 443}la, 2E
22l Alo]#] 2A& A Y, A 2 mm Fol o
A EF A& AFstd, 2EH AojA9} 1%
A& sk gzl Felo]EE wEd HgE <
¢ (Zerosil, Dreve- dentamid gmbh, Germany) &
o] &3] Y& Asta, IAA L 2~EF Aol
AL 58 W 28 ohs B4 dF(PL-2,
Measurement group, Raleigh, USA)& A 24 A|9|
A Aol we} 3 FHste] 2E S AZstA.

Hm# 333 g8 e $A|7F & PL-2 A
= A3A S 10 12 AFS $ S G d7120
A 90 F7HA) dl@stdt. AT AsA & E3tete
Z3 ukgo] dojuA 125’ Foll =23 & o, &8
o 717} A71A FEE MA S FYsta Aol

2477 BB Z T,

Brand name

Manufacturer

Photoelastic resin PL-2 Measurement, USA
Fixture SDCA 001-0 Nobel, Biocare, Sweden
Standard abutment SDCA 005 Nobel, Biocare, Sweden
Gold cylinder DCA 072 Nobel, Biocare, Sweden
Gold Screw DCA 074 Nobel, Biocare, Sweden
Gold UCLA abutment GCR 200 AVANA, Korea

Plastic abutment PSR 200 AVANA, Korea

Plastic cylinder SPS 100 AVANA, Korea
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G 7z AR Abolo] AREE Wwge] ), |
A 2ZAE MuololE o] &3t YR H]Z‘l
| o} 2 (Ortho-jet TM Acrylic, Lang dental MFG. Inc.,
USA) mstar, Hole AR Basigoh

2) 4ETe B
AviZst Addsl 70 whe 4P £oa
24 A dske 2EdE R A0 8
& obejsh ot A B2 AT A F A
Hsh BehaE 4AG ol M, Tho.
259 AY59) Gold UCLA A%, % Foj2g)
UCLA A5 vl wstgich(Table 1, 1.

3) =E&# Ale|A o] F3H

2 A7l AR 2B AolA e F 7R 1
A F9] AR ZZ o rectangular rosette (KFG-
1-120-D17-11 LIMS, Kyowa, Japan)< Fig. 19
zro] et HR BE £d) Tojdgin, AUy
= B2 E Ao %9 linear strain gauge
(KFR-02N-120-C1-23, Kyowa, Japan) 3/1&
2 EoldA 120° A 2.2 24| (M-Bond 200,
Measurement group, Raleigh, USA)E o] &3] 4
et (Fig. 2). 2E#H QI AlolA 9] 24L& strain
balance unit (SB-10, Measurement group,
Raleigh, USA)$} strain indicator (P-3500,

Table 1. Experimental groups with different cylinders

Groups Number

1 Premachined gold cylinder before casting 6

2 Premachined gold cylinder after casting 6

3 Plastic cylinder after casting 6

Table 1. Experimental groups with different abutments

Groups Number

SA Standard abutment 6

GU1 Gold UCLA abutment before casting 6

GU2 Gold UCLA abutment after casting 6

PA Plastic UCLA abutment after casting 6

" fixture

Fig. 1. Position of rosette gauges adjacent to the

implant fixture

Standard abutment

Fig. 2. Position of 3 linear strain gauges on the stan~
dard abutment
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Fig. 3. Strain indicator (p-3500) and balance unit
(SB-10)

Measurement group, Raleigh, USA)oll |23tk
(Fig. 3).

4) A=) 2|0 5o Azt

BE BHEES AR ddl A4ds 338 o8
3 THE oldZ R¥o) 55 mm ETY AuUF
(SDCA 005, Nobel Biocare, Sweden)E 2&}1,
=0] 4 mm9] 7 2 (DCA 072, Novel Biocare,
Sweden) 9 Zet28 A (SPS 100, AVANA,
Korea)& ol43ld {8 & A&}, 4% RE &
& Au68H%, PL9%, Ag 11%o 2 FAR A 48 &
3 (Alpha-dent, Seoul, Korea) 2.8 F%3lo] B3
2 At AT A8l e 258 A
T} Gold UCLA A= (GCR 200, AVANA, Korea)
2 Zg~g AU F(PSR 200, AVANA, Korea)Z ©]
3] JE& At Al 4 @ FPFoE F23}

of R E2 AZetAtHTable ).

=
o

5 EeA 14

AREE SHINAY A2EHAE AT o
drle} Eehad AAYE 28
A Fe] F AR 114 Al HA soz
& o] &3] w3 the, 10 Neme] EQAE Ee A
2471 (Torque controller, Nobel Biocare, Sweden)
2 7h nAgsgich. AdFEs 258 AdFe
Gold UCLAAUF % Z2H AFE £33
735l 2% nA A Aol 23k 20 Nem 2 EL
EE M i=3
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2. Mgze| £H

i

IFA el FFY AFE AZstn vAAE
AMXT 70, Matsuzawa, Japan)= ©]-&38t] & 4
dde F237] A S, ZTepxE ddge 3
23 Tof] Ao} AAY AEA 0.001 mme
AR APEE S4ATh (Fig. 4). ZF Ajgn}
o 6 FHellAM S5t AAdFT F 36 7 &%
AE ATt AT FolME e WHew
Gold UCLA A& F23}7] A} F23 Fo 7
=& Ao, Feh2E UCLA AdFE =
@ B0 20 Neme ELF 1133ta Z42F 6 390
A APEE A AT

3. 2Ez|2le] £H

aFA EeA 2472 20 NemE L7} 2H¢
HEE 72t AUFEE e T A ZAE Ao|A

F3 A AR E2A 0] Yk 2EGY S =
At F287] A 39 Gold UCLA Atk F, &+
& %ol Z2t2E UCLA Atisd Betes 38 &
7153t

= len oz

1) 289 23] BF8 AdiFo 7R
(axial load) 2] A4
2, A e 2EHY
1

74 Azl Sl 2Ee,
e olgdl 34 (1ol

ARl A A& ~EHS

A AxrerA.

L =EA/3x (€1 + & + &)
L: axial load

(1)

E: Elastic modulus
A Cross—section area
€1, &, €3 ! strain data



Fig. 4. Measuring system in the microhardness tester

2) A A 280 ehke S8l At
A 39 AAEAG Y FEE AL
7] A, A 2 ZAEAA 34 2Ed 2
(€1, €, €& 23 4Qel ool AT} F2E
g 2aQl (ep) HAFAEHAQ (E)S ALY

€y, %(El +&y)t %\/ (61— &)+ (2ey—e,—ep? Q)

+
6,,=E (ZL(II——%«) 3 ﬁ\/ (6,— &)+ (26— e—e3)?  (3)

5. SAIME]

EF AAE Feidon, 2EHQ
off tigt &1} x| A2 tht ¢ A&}
°]Z Oneway ANOVA(Z9HjA] EAHEAH)
Sheffe test2 753153},

Aot 7 A-AY AHelxe] Agx=g S
Ay P+ =7 FTUAE Table V& Fig. 5 %
2o A 1wl Fx A 7 A¥nie AdFe
Aol Hit 13.98 ) AJ=E B 7 S5

=2

Z A FAYHE F2 A9 F2 T A
Aolel] §-2lg ajol7} vERIA] @igkey}, Fz A
I Fo) g deve 32 Feof Fepag U A
oldli= BF EASH oz £93 xo]E YERAS]

o ZelaE HAYE T2 Apd 7 AR
=7t B3 Aog Jelgth(Table IV, V, Fig.
5).

2) B33 A3 shiAl= 59

EEE A 24 A E 92331, 10 Nem
o2 nAste Ao Lt 2EHIS 24
& A3 A 1 FANE 653N, Al 2 TAME 536
N, Al 3 FAA e 454 NOZ A 1 TN 71 =
< o] WAsle g AP o felg 72
S 23k (Table VI, VI, Fig. 6).

3 Al JHe] AlolA o 47t Yehte AE#RIY
A v waRm A 129 2 HUEE F2E]
o] A%, A WA AlelA M= 461 pE o],
WA Aol x|l M -373 e, Al WA Alo]x] A
=371 pe 2.2 A Alo)A oA vl g A 0|
A 2F B ARG E F28 3o AuiFol i
ke 2EZ 1S A HA AolxdM= -334 L,
= WA AolAlo A& -259 HE, Al HAH Ao} oA
E-397 pe 2 7 mEx] B3 B3-S HYo Al
3T 239 Fopag AU ToMe A HA
Aol A A 312 pe, F HA Alolx|ol A -116 L€,
Al AR Aol Aol & -408 HER vl$- BHE 7 %
&& Bt (Fig. 7).
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Fig. 5. Marginal gap between the cylinder and the
standard abutment.

Table V. Axial stress(preload) in different cylin-
ders on the standard abutment(N)

Groups Mean SD
1 -653 94.35
2 -536 41.48
3 -454 62.76

(-) Compression stress

Axial stress
8

2
Groups

Fig. 6. Axial stress(preload) in different cylinders
on the standard abutment (N)

2. XohF2

1) A= :
A Fe nFA Abole] = FZ37] W
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Table IV. Maginal gap between the gold cylinder
and the standard abutment (um)

Groups Mean SD
1 13.98 2.49
2 17.14 4.64
3 27.63 8.64

Table V. Difference in the marginal gap between
the cylinder and the standard abutment

Groups 1 2
2 NS
3 * *

NS = not significant (P ) 0.05).
*PC0.05

Table VI. Strain values of different gauges on the
standard abutment. (¢€)

Groups A B C

1 -461 -373 -371
2 -334 -259 -397
3 -312 -116 -408
c-150 B4
S-00 e
o250 me
2-300

Groups

Fig. 7. Strain values of different gauges on the stan-
dard abutment

Gold UCLA At 24.68 w2 74 A1,
% %9} Gold UCLA AtlF& 27.30 me]1oH,
gtae] ANFER F328 Z-$oll = 37.32 mZ 750
Z74ch. EAA A% A Fx2 A3 39] UCLA Al

=

=

=
=



g3 Alelol e BAIEAQA oAt gldey, GUL
T3 PAT, -2 GU2T% PAT Atololle #olgh At
o7} A& Ao 2 YehgtH(Table VII, X, Fig. 8).

2) Aol w2 g2 o] st

ARFE 20 Neme 2 2332 o, g 9
ARz dAs= Hdl F8HL 25 AYF
ol 104.5 psi, & A9 Gold UCLA AHF&
90.7 psi, % 3¢ Gold UCLA AtHF+ 83.9 psi,
2% Z~"dE 60.3 psiS YEMI oW, XY
o] ZFol TAGel BF AU 38 & e

A4 F3EH L EFY ATl -56.2 psi, F&
A9 Gold UCLA AulF+= -87.2 psi, 2%
Gold UCLA At Fe -40.1 psi& el
28 ANFE F23 Aol -36.0 psiE YEH

Table X. Comparison of marginal gap with dif-
ferent abutment

3t 2z Aol @A 7 A
< Yo A A
tHTable X, Fig. 9).

Table VIl. Marginal gap between the abutment and
fixture (um)

Groups Mean SD
GU1 24 .68 5.39
GU2 27.30 4.57

PA 37.32 11.01

GU1: Gold UCLA abutment before casting
GU2: Gold UCLA abutment after casting
PA : Plastic UCLA abutment after casting

Table X . Principal stresses around the fixture with
different abutment (p.s.i)

Group GU1 GU2
GuU2 NS
FU\ * *

*P(0.05, NS = not significant (P ) 0.05).

GuU1 G2
Groups

Groups J1 a2
SA 1045 -56.2
GU1 90.7 -87.2
GU2 83.9 -40.1
PA 60.3 -36.0

SA 1 Standard abutment

GU1: Gold UCLA abutment before casting
GU2: Gold UCLA abutment after casting
PA @ Plastic UCLA abutment after casting

SA G GU2 PA
Groups

Fig. 8. Marginal gap between the abutment and the
fixture (ym)

Fig. 9. Principal stresses around the fixture with dif-
ferent abutments
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g, oA AR REES o, 7 A2 AA A B AddE 2 A F2 Fof| PR W
of golA, 7158 BAl, EFF A= 4 5ol Al Fojgk atol7t vEhEA] ggkon} EEpad A
&t FA o] AR e} ® o]F 714 RHEA doe 2 A 3z T«l FAAHEY FAHC
QA QERNES HAHES dAste Ad * 2 oA e AFEE YU
Al(abutment screw) <t & YAHgold screw)®] E% T3 A o Z]EH £ 20 Nen®| E3E 7}5}
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E9} AuiF Z2 AdFo & AUy /\}01011*14 A FNA 24.68 m2 7V S5, F2 T
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ZZd) g3l 4842 e & du, A2dde olol= 9 A7t gl e, UCLA AdiF9r gt
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Ed@8 3otk Bustela, Hass & 76 719 & FAF AR @RS o] 838l SAg Ay 2
AEZHE 5 12719 REEANAM A} EHE s ¥, Binon §°& 24-2.6 me] =-2 2t g}
Aom, Dixon 5L YZNE H7o| & YA} & A A TVe EopaE AUl 9.67 am, 717t
g A4S vlastgot. ol YAt £ @S FE 7 HAUHE o] &3l T2 AUFE AZS
a7l A& BPoRE 2 T Alele HEHY A%ole 5.47 m3tha Rusldey B A7 4
FEEE 5o} FEA APAS wo| ALY U= Bobe XA Be Aot YA ol B 4
Eo £8 271, BT AAS L 2 @ TFIIME 20 Nend] EQ2E F W Bmon~ 30N
Ag Fadle, ¥ A WYY, 18 cn®] ELAE FU7] W&l Aol7t e AR
Eod 24712 ol&ale] nAEE Zlske W, ALRSR, E9 QEUE Asdle) TR —7@ 59
washer £¢ o 43k 23 W & 20} 2 27 e A Aolsl Yehde Rew
olg|g YAl EdE WA -?4?3 0431 w2 AtE"Ed a8y JkeE 2 Adg e AdEot
A ATE AdFg 24 Alo], T2 A|iFet F ZetoE Yl Fae v dUny AdiFEg
AU Alo] HEH A o] HE=9} x*ﬂ o3 zA Y WA Fej g A2 ATt Hurson™-&
71& ©] 88t dglFol 242 gtao] ety Zet2E HH S o] &3 HAEL JrieE F 4d
A HEE Aol ArdAe 7I7teH & 4 HRt ARer L 4TS 27 dANE F A
Ariegl ZakaE e 2 A3 F2 Fo A WFE AMgsfof dtta A sttt =3 Byrne &
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A7) 22 ¥ (electronically controlled screw dri-
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limited screw driver)7} 91},
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ABSTRACT

THE EFFECTS OF FABRICATION OF GOLD CYLINDER AND ABUTMENT
ON THE FITNESS AND PRELOAD OF THE PROSTHESIS

Jum-im Ha, D.D.S., M.S.D., Hoe-Yeol Jeong D.D.S,, Yu-Lee Kim D.D.S,,
Hye-Won Cho, D.D.S., M.S.D., Ph.D.

Dept. of Dentistry, Graduate School, Wonkwang University

Statement of problem : Recently various implant components such as premachined gold cylin-
der, plastic cylinder, gold UCLA abutment and plastic abutment were developed and used clin-
ically without clinical investigation.

Purpose : The purpose of this study was to evaluate the effects of fabrication of gold cylinder
on the fitness and preload of the standard abutment and also the effects of fabrication of UCLA
gold abutment on the fitness and stress transfer around the implant fixture.

Material and method : Three kinds of gold cylinders such as, as-received gold cylinder((Nobel
Biocare, Sweden), gold cylinder after casting, and plastic cylinder after casting with type IV gold
alloy were tested over the top of the standard abutment. At the same time, three types of abut-
ments such as, gold UCLA abutment before and after casting, and plastic abutment after cast-
ing were tested. The cylinder and abutment was secured over the fixture with conventional pre-
load values using an electronic torque controller (Nobel Biocare, Sweden).

The fitness of the abutment on the fixture and gold cylinder over the standard abutment were
measured using the microhardness tester (MXT 70, Matsuzawa, Japan). Preload and the strain
values were recorded using the strain balance unit (SB-10, Measurement group, Raleigh, USA)
and strain indicator (P-3500, Measurement group. Raleigh, USA) systems.

Results and conclusion :

1. Significant differences were found in the fit between the gold cylinder and plastic cylinder.

2. There were significant. differences between the preload of the gold cylinder and that of the plas-

tic cylinder.

3. Significant differences were found in the fit between the gold UCLA abutment and plastic UCLA

abutment.

4. There were no significant differences in the stress generated on the supporting structure of

the fixture among different cylinder and abutment groups.

Key words : Implant, Gold cylinders, Fitness, Preload, Stress transfer
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