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Fig. 1 Schematic diagram of wax pattern of crown



Gold UCLA AtlF& Fig. 1% 2] A4 7mm, %°] 8mm 9 A#& s F3
g FE A4 FE olgste] FET F FAA

WU R Auks Algste] HAES ARSI i A F 87E AlFsklh
CCM UCLA AYF9 Afolx Fig. 13 o] @& I F wE +
HFAZHE UA-3IF5 dus LT3 FX7]E olgstd] HEES FX
gob. =AY AF S Ader] 9@l Table 1.3 o] A%k
W, A FZAF] AAIYE 4—6 bar & ¢ESFe] 50um YA A7 glass

beadE EAFsto]l Abstere 1xk2 AAstA, olF Vgg W=IRO] AE

¥ (cotton wheel) S &3l F*=(rouge) & AFE3Fe] Awlsle]  Absiubs

AgHom AATG AF AU F 81 AL

Table 1. Porcelain firing cycle

Firing cycle Initial temperature Final temperature Heating rate Vaccum
(GN®) (O ( °C/min)

Base opaque 500 940~960 50~60 Y
Shade opaque 500 920~940 50~60 Y
Dentin, enamel 650 900~920 50~60 Y

Glaze 650 880~900 50~60 N

3) 1AZAY E= U¥ 1F

Chewing simulator CS4 (SD Mechatronic, Feldkirchen, Westerham,
Germany) (Fig. 3)° AHgH+= XF X5 AREsiolom, F#vjd Xy
B olmddy #A (Ortho—jet self curing acrylic resin, Lang dental
manufacturing Co Inc., Wheeling, U.S.A.)S o]|&3lo] nAAS wj<] st}
29 HAW vl AEFE-AUF AW st Imm ® 953, P 25

el $As ALt FH £ welsto] AW 2uel kel Agluginh

MN



3mm

Loading position

Clear acrylic resin

Mold

Fig. 2 Schematic diagram of connecting implant and prosthesis & loading

position which is 3mm away from the center of crown
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AlgEet (9, 10] FETE 1A 2 4 AdF S22 73 F9el AREE det
kel A A F 5 Table 2. % 2t

ro



Table 2. Materials and manufacturer of implant components used in this study

Component Material Manufacturer

US 1I fixture CP Titanium grade 4 Osstem Co., Seoul, Korea
Gold UCLA abutment Au, Pt, Pd alloy Osstem Co., Seoul, Korea
Gold UCLA abutment screw Ebonygold Osstem Co., Seoul, Korea
CCM UCLA abutment Co, Cr, Mo alloy Geodent Co., Seoul, Korea
CCM ULCA abutment screw Ti Alloy Geodent Co., Seoul, Korea
2. A% Wy

1) 29 ZF

Chewing simulator CS4 ©f Z2kst & Aol X #e] FA el 3mm Holxl
XA (Fig. 2)°] chewing simulator 2] stylus 7} %% 3t} o] w, cycling
loading oA =E=9F @l Atolo] FZo] A = glormw o]Zlg A
8 == uFel Azsts B2 stylus Fol F40] HESF XA o]F,
AE TR st (Table 3.), A&l

Chewing cycle ¢ 4+ 100932 MHA4sl9 o, 352 5kgl =z A3}
Cyclic loading #HgeollA df 10%s]d Wb 29 %5 F7iskalon, vat
9ol dojt AEe] A, ' AEY] WEE 7IFsta, olg A 4 A

TH3EE ST



Fig. 3 Chewing Simulator CS4 (SD Mechatronic, Feldkirchen, Westerham,

Germany)

Table 3. Test parameters of chewing simulation

Test parameter Setting Test parameter Setting
Chewing cycles 1,000,000 Applied weight per sample 5 kg
Cycle frequency 1 Hz Hot dwell time 60 sec
Vertical movement 3mm Hot bath temperature 55 °C
Descending speed 30mm/s Cold dwell time 60 sec
Rising speed 30mm/s Cold bath temperature 5 °C
Forward speed 20mm/s Intermediate pause 0 sec
Backward speed 20mm/s




2) AA EA 3t &3

Cyclic loading ¥-° AA EA k& SASH. o] AFoA= AA EA &

=A3&}7] QshA driving torque tester (Biomaterials Korea Inc., Seoul, Korea)
S AFESHYTE o] A9 AR dASE I H Fre FAHE FATE 4 9l
A
=

ol AHAA (reproducibility) S &HE 4 Qu}= AHo|t}. Driving torque
tester &= WHAIAGEo R s|deiH, 19 33 dtoh AlA EAFS )
O0.1&with 7155w, o] wf AMg¥= HFH AZE o= QuickDataAcqg (SDK
Developer, London, UK) o|t}, thZzte 2 AAARE 7|25 = 03 kS 272
ST

3) BAA 24

=49 gold UCLA AtF2 CCM UCLA AuhFe #AA E=AZES] Hi
RTEAE o]g3ste], 59 t 74 (independent t—test) & Alsto] FAEHA
FoA S HIbet EAE A EALS SPSS for Windows 18.0 (SPSS Inc.,

Chicago, Illinois, U.S.A.) & AF&3t3t}.

4) A5t nZA AFF v F

AA BA% F4 olF AdF WS AAst] A AdFE £ F

Az 74 Fx2 A4S WdelM FARIA-E R A (Hitachi, S—800, Japan) 0%

50Wf W& S ¥hFste] wiR & BUrehaiH.
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e AlRE A 0.1 el wE EA £ W3t 22 F pg A3l
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Fig. 4 Time table of removal torque value changes
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HAE Fig. 50 2#H =& ZEA|sFQ T

1
-
==
fLE

B

Table 4. First peak value in the graph of removal torque value changes in

each group (Ncm)

Gold group Removal Torque CCM Group Removal Torque

19.03 18.31
15.30 21.47
24.35 24.36
15.49 25.11
25.35 13.31
25.27 20.08
21.12 23.69
16.60 16.69
Mean 20.31 Mean 20.38
S.D. 4.32 S.D. 4.11

Removal torque value (Ncm)

30

25

20 ~

15 -

Gold Cc™M

Fig. 5 Means and standard deviations of removal torque value in each group.
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Gold wellA+= #HA 16.60(Nem), Hil 25.35¢] FA7F 7|55 %1, CCM
FolAE HA 13.31, A1 25.11 ¢ FA7F /12HUY. BEAE gold 9
749 20.31 (92 4.32), CCM 9] 49 20.38 (x=dAF 4.11) o] 3uth

=2 t A4 (independent t—test) A3 A], p—value ¥ 0.976 (>0.05)
ojlom, FAXORE Folst Aol ¢t
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Fig. 6 Representative SEM photograph at interface of abutment in CCM group

(original magnification : x50)

WD28 .6mm 20 .0kV %25

L

Fig. 7 Representative SEM photograph at the interface of abutment in gold

group (arrows

remarkable wear patterns, original magnification
x50)
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Fig. 8 Representative SEM photograph at the interface of fixture in CCM

group (original magnification : x50)

WD26 . Tmm 20 .0kV x

Fig. 9 Representative SEM photograph at the interface of fixture in gold

group (original magnification : x50)
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T YAl EFo]l 1WA 3W Ato]2 oF 38% AT
Btk o] yie] @2 Aol uAl 2 JEIEE BAEECAN dolus
7 wIRgk gsor AdYEa Qv Wb EHE BEEI AYs Aol
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off
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wj-g- FTH[13] oW AFrell M= LhAL
B e SAske], AP Ao S Brteadd AdiE dabel x4
EOE 7FE o= AAl ddelM A Gk BAoR

A28 21 chewing simulation ©]% #|A E3 S 54T wol+= driving
torque tester = AFE3FTE Goheen S[14]9 2l8lH, £ 29 UJAIS Fol&=
Aol EAkel wel 156-48%2] thFdt x5 Kolw, VAA] 29 FA9
Abgol AgAolgtar sttt oWl Aol ARES Ed AV dA EA
Fol o A9 o o7t AoleF whEolxl EA Hujgh Algh g ol
A B4 247, B3 34 A ol ddelM A&Ha 9lon, olgs EA
4719 Ess wrdte AAl Az AbelA dAAske 44 Bl zeldd
EA eakgol skl Hed[15], 1 FAE 17.0%-58.6%° WHE
Zk=vhal gtk [16] 53] ol AFrolA AREE SAATEE T JERES)
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Zo] butt joint ¢ AZ¥FE A= A =Y EAY °F 90%E Y
AEUZES] vy SHo] AREEHI, YA 10%7ME  who]  Hdstso=
Agdtty RuEn Urh(17] @A, Kim Sl18lel dsd tdd =
471 F AUz A FAE MR BEaxE7Y] AHEwrr M =85S
Baskivh AAl WAtz dgd At sl SAs] fls] ol Aol A
AA EAS F4sH7] 98l AFE¥E driving torque testere Koistinen
s [191el o8 F2 A (reproducibility) & 7F#[aL 3lo] BALE Sl

Standlee & [20]°l &3t YALE Zole &% Al Astgdd 71X 9T
Atk &eA 9lo], Hand torque wrench & #£3F woi Ao YAE

zole Agel® Hd@ el Hese A9d fAH Asten

H

tlo

2

ol Ate] 2l kel AEE CCM wellAl= Etoleby daellen, gold
TAME ®BAad Jhblol=el w®A4AR mwl A3 Eolely T WAL
ebonygold WAME AFESERTE UALE FolwA BAStE Holkso| 9SS
712 Qav W @om, o]& wmhE(friction) ol & <174 (tension) ¥
YA 59 &5 7% (yield strength), ¥4 A< (elasticity modulus), I|=
T (fatigue life) o &3t} [21] vE AFsE YA A = (hardness),
B9 £, 29 A, $8A49 A F79 A Tl s s w13,
15, 22] AF&d WAkl FR7F trE7] wel, Az AR o8 ddF9
S AA EI@Rte® HlusteE AL Agd Aes E=Echldde
TSttt A" = vk A Belgks WA SRS Blast Haack
719 s AEd, F AR 5 AR A7 110GPa 9k 99.3GPa

A EAE AE&ss W, golvky Wie &5
AL 56%, wUAel AS FEAES 57.5% X S¥o] AT

shlor, thabel AgF W ARF ¢ mE Sl d At =

L=
o

—
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ol oA 22 JZHELE SS5AEY F2E USAAY AEHE v
AAF-] MFAe] "olxivty & A SOy, Theoharidou - [24]¢] <]3
AAdG e o & A FH #AAel gt systemic

review @A AFAAP T YFAAY JZHES] A ERlo] LAFHA
oro HES 7247 97.3% S 97.6%% RustHA R A4 Txg stugs
= Folahs wWhgol A E A
H)S23k ol Al Zyo] A &iuh. E Ao ¢l Eolelm
UAle}  ebonygold WAF EF A FA A FFHEE EAE 30Nem OF,
HFojshs 29 Bt 2ok &%, 7 WA B V@A o2 Bolegw Faolth
xaAge] #olzk Ay Ay mE dFo] & ASE Holy, Jornéus
S[23]0] By ¥ FRAL FAd 2 BEAS Jleke oM T o3kl
HAdgt F55A 29S AlWsATh LS YALE 22 kol AW sk oju]of A 2]

AgF A vas HHA @ S 9w, YA AeEw Qe

e aUE Adste] mladk dge R onl= EAEH, F AdF AlAE
7MY vla=E AgE Aow AztE)
2 ATeMe 29 BEAE 108 HAHeR F 3Wel AAAM Agsgisd.

o= AWAZ UYAE Y AF, & @ (settling effect) o] g3l HA3dFFo]

astdaA A owm FAYAE dAbe] vEhy] w9, 101, o]F 23
o 2 BEAE T AR AAE fFEste] WF 29 NRE Folv BAS
A & 5 A et

o]t Ao A= chewing simulator & A&7k = chewing cycle 9 =
100%3], 7}l A= s+ S5kgl 2 AA3H T Truninger[25] 9 79 ZH-¢

ATl 7Fl A= st #WE WEFo] 30&°]W, stE> bkg o2 AAshal
AAEs RFgepgion, ol= M HFoAe
Carlsson¥} Haraldsonell 28t g4 dZ
143N © & Hslqlal, Bates 5 [26]2 AFgolA A1dh7-x2 Hef wdys
300—500N ©=, Richter & [27]< ®i7A 31 &7A° JEFE RHZA

Oll

L
QE
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m X
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&=
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Y
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Fu
fr
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120—150N 9] &8-S dddsitia sk weba o AF7F FAFo 4 ¢

ot S adE g ®ojels @Al EAST L AztEn ey,
offl Ageld d=HE AN Blojdt A AR FTHlM S3mm HE

S Fo39 A%, chewing simulator |
o A A AFE FE AA AR A @S 248ty
t},

Chewing simulation & ©]&3F Gty 7| 5355 Fo & 543 AA Ea
#e ATEW gold UCLA AdF 9 A% AA EA g 20.31 Nem
(EZF9A 4.32), CCM UCLA AdF +9 4% 20.38 Nem (EF8A 4.11) 9
Pt E vebdlon, Eda Bk gt fAds AR e gold o AE
478, CCM 9] A% 17Ktk Gold o A%, Hi—-FHAA (A 16.60, HiL
25.35) AL 8.75 flem, CCM 9 A, Hu-HAA (HA 13.31, HiL
25.11) 7+AL 11.80 ©]3t}. Gold UCLA A )52t CCM UCLA At F+7tell
AA B Fgolls EASHoR Go8 o)zt QI (p=0.946>0.05), 770
dlolel o] B el oI E AZA% 2ol S Holx| At

Cyclic loading ¥ #1A B3 & 53 Al HFE AXZE o 93 7|55+
ezl Wt e ogn ok AWMA 93 (peak) AHZMA FA3] AA
B ol FUkske Feol #EEG. AWMA Fa AFAA YA 2D A
Bolgel HatFo] BF AAEE Zow Holn o] 3 HaHow T o
ZolEt7l o= Ax ARFHE 933 5
A 9 AT AE AfoleAl ] mpEE o g Q3] A EA o] fAEE
ZAOoZ Hn, dwtAor 95 dAd FxAANE 29 IdHH oF o
g% Sl FE yrlel HFHW(28], AdF A Aol A
AETE uAgA9] AARe 7HeiA= ool Agsts Fodst Folegta delA
oATh[29] olgfgh ARAe] H]Fo] = w, F 7 el AA EA kel HrA,

A agla AT wE Ea X WE JHE 5 oerbH dlelA

o,

18



A° frAbet A¥tE RHojFa Q7] wiiel, AlA EA #e® Frtd Ae, T
2re] AR Aol MY sEsttkal Boj Xt

sHAIRE, SEM &Y ellA] mlAl 325 AR, CCM 7] A Ada} CCM ¥
gold ¢ 1A AN FEIWS viEeFdo] #AFHA k=t AN
gold o AthF AWeA = Fulgh mpR o] #EEM, e AlHfA
Bt 3ol #EHQTh FYE Ao ZnE B o= CCM 7 gold T &
o= o mAANA o W wiEZF dojwk=Al A s] Hrbsks A o A,
CCM #e3 dERE QAL 47 x5 olF= Holkw a5 Abolds
AEo} AL A7k EABHH, 1 JFOE gold well BlEl CCM el g2
kR o] o g Ad g Qe MAE EAE Aol AHEeA AVHUAH

L9l Ar® s Arzte FakE P o

Aol =814 E4s 4o F Ae 7Fedoldth oWl A3 YelAs Aol

A} DAAANA EeA B4 dojubA ekt kA Ay

BokEo] B 239 1% ZAo|y chewing simulation 34 5o X504 <]

5l ole] A7IARl A ARE dEhdva ®Ile= Felrh 7] e,

A wgeel st sksold B W 8149 cyclic loadings H-oish=
AlEolAS 3l F714Q JRE o dojof & Aoz Azter)

In vivo ¢ in vitro Aol CCM UCLA AdjFel oist <A7F §-Fst
dEol At AA AlFelA BuizE i glow, Al Aol Ysstal A=
BAEEo] b EAete 22 ddd Abdolth. wEbA, e B4 T 5 s

5 g At QA e o] Hoel s Kt W A7t
oz AZtdr. w3, dAA 5AAY dEZEe] vl
PEHE AEo]l AR WolA= Asolr] wiEel, WSdZ4dd
AEHENA S F7HAQ1 A7 e Zor Holw, ofgy WY JEFER

AAHE BdE B9 oty v JERER AAEE BEE FolAE o
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sttt eFARE, CCM 3ol Al el Al whEF-2] (tribocorrosion) ©|
& o]&e] WE FOox AA del ¥AAA FF¥FS 7E &

1 Aol mpEE Qe olgs o]
g o glef, el #E Ay RuEa H[30] &2, A Gl
HE A, 7HlAE s WA Aozt Ax, w4 AATE A Wil
Aoz wdEE Flo] ofyER Aol "ol 4 k. AN, o
ATl = Z1AARA B disiAzt A5 A7) wiel, FF Aol
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A =9Ea 9l CCM UCLA A9} gold UCLA A diFE o] &3t
AL §148 REES A )5AAY JEHESL AZSA chewing
simulatorE ©] &3 dw=dtE JlsiatE 7 e A Ea gE SHs8ka,
7FAo® SEM ARKE #QGste] vt & Frhete] thed e AES

& g

o

vy

1. d+8dks 7158kE §9 F CCM 3 gold ++ &

= vhab, g Al g 9 Aol vake EEe #EEA] ookt

A4 AA EA e CCM T3 gold & Alolo] EAHoR {23
2] 7k v (p>0.05).

3. SEM AR ZAellA gold ¢ AdiF AW wiE7E AFow
FEHRHoH, gold ¥ IAA, CCM o AdgF 9 1
Aol xe o antst npr oo PRE A g},

ol4o] AxE & w, CCM UCLA AthF+= gold UCLA A tjF¢ nlwd uj

opil AT WA el ASAAY PBUEge ARl B
grta weATh 2 F sheld, ArIA 94 4FL AW
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Fig. 10 Time table of removable torque value changes in CCM group (A—H)
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Fig. 11 Time table of removable torque value changes in gold group (A—H)
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Fig. 12 SEM photographs at interface of abutment in CCM group (A—H,

original magnification : x50)
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Fig. 13 SEM photographs at interface of abutment in gold group (A—H,

original magnification : x50)
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Fig. 14 SEM photographs at interface of fixture in CCM group (A—H, original

magnification : x50)
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Fig. 15 SEM photographs at interface of fixture in gold group (A—H, original

magnification : x50)
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Abstract

Evaluation of safety and efficacy of interface between CCM

(Co—Cr—Mo) UCLA abutment and external hex implant

Ki—Jun Yoon

Department of Prosthetic Dentistry

The Graduate School, Yonsei University

(Directed by Professor Keun—Woo Lee, DDS, MSD, ph.D.)

Statement of problem : As dental implant has been popular and the cost has
been decreased, interest in alternative materials instead of gold alloy has
been increased. CCM (Co—Cr—Mo) alloy is newly proposed, but studies about
this material are rare.

Purpose : The purpose of this study is to evaluate of safety and efficacy of
interface between CCM UCLA abutment and external hex implant

Material and methods : 16 external hex implant fixtures (US II, Osstem Co.,
Seoul, Korea) were divided into 2 groups (CCM and gold group), and were
embedded in molds using clear acrylic resin. Screw—retained prostheses
were made using CCM UCLA abutment and gold UCLA abutment. External
implant fixture and screw—retained prostheses were connected to each other
by abutment screws. After the abutments were tightened to 30Ncm torque,
thermocyclic functional loading of 5kg was applied by chewing simulator. A

target of 1.0 x 10° cycles was defined. After cyclic loading, removal torque
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values were recorded using driving torque tester, and interface between
implant fixture and abutment was evaluated by scanning electronic
microscopy (SEM). The means and SD(standard deviation)s between 2
groups were analyzed with independent t—test at the significance level of
0.05.

Result : After thermocyclic functional loading, fractures of crowns,
abutments, abutment screws, and fixtures and loosening of abutment screws
were not observed. There was no statistical significant difference at the
recorded removal torque values between CCM and gold groups(p>0.05). In
SEM analysis, only at the interface of gold UCLA abutments, remarkable
wear patterns were observed. In other specimens, those patterns were not
observed.

Conclusion : In the limit of this study, CCM UCLA abutment has no
difference in safety and efficacy of interface with external hex implant in

compared with gold UCLA abutment

Key Words: CCM UCLA abutment, external hex implant, removal torque

value, chewing simulator
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