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=S eoNe)
S g of

A7} 4& g A AW E (Self—adhesive resin cement) 8] %7]
T F 34 AE SH g TFEY W3l

P

42 puE Aob P20 KA FEE A% AR WEL 25 A4S
WA b= Aozt 49, o)t S5 Aud wRole stk ol
et Ao Fxel Agstel AAL olT: AW AWM= Beyel Frstun

Atk @R ANEE F2 sAoA AdA 2W Aol Al A 5 =2

¥

=

etol Abget7lel A ko, ARl HA dAE £ AvF A g
ANHEZLE F 2ol o] A itk A7E F & wX] AHMEA EAHOoR
NdE = A Azt $o 7] AT wob iR ¢#HvF o O <l
TH 27 T SE AL F Avs ARHelth & Ao BAS At
R | R

Multilink®, 719 &% AHME F ol T WAl Panavia
Okayama, Japan)® %7] T ¥ Al Ay & vd 4- SHS &3

Z3go WaES Folmol dn AWMES] ZAe] o2 wlmate] AN X §A

193 Panavia F2 A28k o, RelyX ™ Unicem© 2 #| 2k
e Bt 27 T F AN ARUEE FEES e An, Side
RelyX"™ Unicemo] Al i % 7F& ¥ %S X3, Multilink® , Panavia F
wo® volx: AnE Btk At B Foln TEES 99 FAd MR
stolA = ks Hoth 72X Axo FF A A3 Al felxtE KW,
Multilink®ell 4 3083 1A1zF Abo], 1A1k3 24]3F Alo]Z2 Al9JstiE B5F
F27F de Aoz YEREt (e =0.05).
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27F A2 Uz AMES 27 S 5 ARE Aael wE ¥ Ak S4E

T TEEY ®sE wud Ay, Ap7F A A AREs 7] fx
AFERT £ SEES BAaL, AlZko]l 1 gl we SEo] Sbskes As
& o dglo, & ARt A7 dAyE Aldsk] SEY 7
Fole wEs & HAert glow, 7 e xdeME FrHAQl At

—

-



A7} 4& g A AW E (Self—adhesive resin cement) 8] %7]
T F 34 AE SF g TFEY sl

A= A 2 3 55
SEE

At hskel A

=2
e
v
L/
ot
=)
)
>,
=)
(m
iy
[e]
o
o
i
2
I
=
30
O
3
=
@]
<
o
=
)
(3
\]
(@)
(@)
<
A

gAY Aok T2 Y £RS AT AR WFIF FHY AAF WA Y
Aekelelzia #4590, ol $58 vy gielet SAck(Sahar E, 2005).
ool met Aob pxel ATst] WL oL dnW AWMEY Beol

Zrkeha ok A7 AREL 7 A4, WA Bl % ok QA A,
X =S|
b -

FEEI o el AFste FEEY FAEH T w=H(Trevor FI,
2005).

A AHMEE Hojd B8 A E7sta Ja S duA 1
A2t ATA Al 5 &2o] W7k (technique sensitive) 3t AFE-3F7]e] XA

2

¢FoF © 1} (Brunton PA, 2005, Bouillaguet S, 2002), 712 ¢l Az dAS =
27k Az g3 AWE (Self-adhesive resin cement) 7} FH 2ol 7l s of
AL It (Trevor FJ, 2005). A7F A2 #|3 A|WE= g2 3 Aopz ¢
Axe Aol o glol A& AAFE Sz HE AEEo] ARSHE

[«

P

_1_



2A7F AZ #H AdMEC S Multilink® (Ivoclar  Vivadent AG, Liechtenstein),
Maxcem ™ (Kerr, Orange, CA, USA), RelyXTM Unicem (3M ESPE, Seefeld,

Germany) S°] 3t} RelyX™ Unicem< ©]¥ =3 w2 Multilink®= =}7}

Z3g Ao g AldWES|H, Maxcem & 27} H-4l (self—etching) % A7}F
Aae 4 Qe HolAE B9 old 3 WA o #Hz AlwlEo|t

A7F A g AMES] gEt A7t o] Fojd gtk RelyX'" Unicem¥}
71E9 ol T HX AWMEE ol&st AR F AY A=l el
ATFH A2 (Piwowarczyk A, 2007), A7} Az #RA AHMEE A L3519
AotAo A Aty WYy o] (veneers) 2] W e (marginal integrity) 7}
Holgg Hadh 3% tk(barra G, 2007). #7F A2 Hz AHMES} 7]E2)
AHEES] BAHE 3t Ak 43 7% (shear bond strength) S Hl . -3
A, # AMES A7 A2 dxl AMEZE 7]EY] AMESZRY F22 U
wo A A AEE E, AF AFR A AWMET P xS Ad A9

A7 Azl AMEE A7 AH#2ES S8l acidity7b B astd, 27]9
ARl AR L] AT7IAR AA HPAYE BAstEH AstEE M T
W74 pH #h& A Ak ot 284 o FYa ool oA frALsH
g e ZhedErh doluA #nh webs O® Qlsk EAlFO R o idE=
AL Azt o x7] AAETE Fob sheRale vk Qo O s 9
271 T S5 AJIANE F dve AMHo|t(Technical data sheet:
Espertise RelyX Unicem, 2002). ®Hluw& Lo 7/idd Azl #714el
Aol AEE A FolR 7] YT

Z3e] An Zod A L35 AA AN, AN WE, Ad DA
S 988S F7] "o, FEE Aol T3 Ag-S sty (Ferracane JL,

Eo] 44 AL T Bl wE Aelio] vk At

3 PAe #AsA AnHI ZY Azl o] zAo] golsht WAEY



AR Azt A s F den, AT P =A Yol Fo
Aol fr&atAl AHEHARE Hzle] dlel] ok wHEIY wjie] b
offith old T WA AVt TFI FFFY FHE A A, =
ZFe7b =3 Adudel Houd (Li ZC, 1999), A2 FSoAM F3o] &olstar

A3} Alzto] @& H T (Peutzfield A, 1995, Caughman WF, 2002, ElI-Mowafy

ofN
s
o

o
X

OM, 2000).
Boolte] B2 A dAFHoR AgEI e A7F AF dd AWME F
o]9 Z3 w29l RelyX™ Unicem¥ A7} & w419l Multilink®E A3+ =,

719 A AHME T ZTIRE el d

il

Panavia F(Kuraray, Okayama, Japan) =2
Asel W wW AT 24& BR FRes WD ohucl Qb
AbEEE R AMES] EAS AolE 4

o8l Bk skl

stol dln AWES Qg HgA

=



ATFAE 9 9y

1. d7A8

HoAgoa AMgE A AF g AWME F ol FEEel RelyX'
Unicem? 27F S8 Multilink®s A@Fo®, 71E9] d7 AHE F o]
%3+8 9] Panavia F& U792 &9 tH(Table 1). RelyX™ Unicem &34
pH”} 1¢] ¥+ phosphoric acid modified (meth)acrylate resin® @ o|Fo{%l
olgl 3 WA #@x AWEoIL Multilink®t A7t T3 WA Asl B

A7 AHMEZ AFE T4 F Zoly B HEMA, phosphonic acid®} ofaHAk

©@eFA) (acrylic acid monomer) & X3F8H}. Panavia F= 54 WEE9 AHH
ol TEH Hz U AHEoH, VAH HA4 E wE FLE A dFe

w7 Wele Fhekn odvka AzAblAE wela gk

2. 47 9y
7} AR AF
A7 10mm, 77 2mme €3 FHo| Sle HIEIE E-F o]&sty I

15704 45701 vA=a deEe AlEe ST fed 9o 255 fIAAI7I AL

A0 AMES EFete] Bre] Fow

i
o

o] FEA7 I FElFI B2 RE AHS B Wt
£+l Panavia FE= X o} %9 paste A9 B 5FHS A3px|A oA 20x7F

stEe g olgste] g0 @ASA  Egsel B FAs 3
43

_,

7] (Bisco VIP, Shaumburg IL, U.S.A)Z 300mW=Z 20%7F A%
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ST "WAA A FRAGT 7 3 ALoA] Ay Y 2% AEHR
A7VEFA Z T Multilink®™=  double—push  Al& A oA Fw 3

paste2 £k mjo] At Abo|A 20%7F B3E T Ero| F9lat

AeelA WA F AEE B8k RelyX'™ Unicem? F¥ & A
activatore] 21 lever® 2% £ £og EglA Lol EAEE F
Rotomix (3M ESPE, St. Paul, Minnesota, USA)° Yil 12x%3F E335}o]
Applierel] Zastal E=e F9ie

5
=
Bk ol WA F AW Resa



Table 1. Materials used in this study

Cements Manufactures Primary composition LOT
Number
RelyX'"  3M ESPE, Paste A: Bis—GMA, TEGDMA, 285743
Unicem Seefeld, zirconia/silica filler,
Germany dimethacrylate polymer, amine,
photoinitiator, pigments
Paste B: Bis—GMA, TEGDMA,
zirconia/silica filler,
dimethacrylate polymer,
peroxide, inhibitor
Multilink®  Ivoclar Dimethacrylate, HEMA, Barium KO06826
Vivadent AG, glass filler, silicon dioxide filler,
Liechtenstein ytterbium trifluoride, catalysts,
stabilizers, pigments
Panavia F  Kuraray, Paste A: 10—methacryloxydecyl Paste A
Okayama, dihydrogen phosphate, 00277A,
Japan dimethacrylate, silica filler, Paste B
initiator 00042A

Paste B: dimethacrylate, barium
glass filler, sodium fluoride,

initiator, accelerators, pigments

Matsuzawa Seiki, Japan)Z

=42 93sto] v A E=AE 7] (Micro hardness tester, DMH—-2,

of-gste] AlFsklh. EF F =Tl AR
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gz A EZE dlefl o el

ESE s
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e

3. 34 ¥4

~N

=
BES
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FEAEXH (one—way ANOVA)
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comparison

A7 (multiple
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AT AH

1. ¥ 7% (Knoop hardness)

ol T, A7F TEH AF AR R AWEC|A A o v AR
RelyX™ Unicem©o® AHS A8t o] 7pg &

3}
&9 2% Panavia F2 A|AS A2k 7o), Multilink®=

o,
k1
=
o
fz
38
&
&

ARG ARH T A AL Auge Bt F¥ F 159 AHA 100%

THE Zor Wi 27 T8 F A AAUER FFES Toklth (Table 2,

Fig. 1,2)
5% 3= RelyX'™ Unicem©] 51.44%% A + & 714 =& Z38<
UERN S 32, Multilink® , Panavia F 02 Yolx= A2 w4k Al7F A3

STEY A7 A9 FUT MR dolxE AyE BT

AT ke Aot FAGACR {0l U AelE HolEAE A3
ste] EAHEA (ANOVA) S Aldstith, ikl Az Ad7 7o Ftghsol
FATgA R Fogt apolE HIthil WERETE (P<0.05) (Table 3)

99 A¥3E 3 = vl AA (multiple comparison test)¢l LSD W&

A4 A3, Panavia F, RelyX™ UnicemolA Azt s B% §93 o]
B (e =0.05). Multilink®ellA] 30%37 1A17F, 1AZF 2A17F Afo] o A gk
F27F 31



Table 2. Mean and standard deviation(s.d.) of Knoop hardness according to
classes of resin cements and time progress after initial curing.

Degree of conversion(DC) was calculated regarding DC of 1 week

as 100%

Cements N Time Mean (Mpa) s.d.(MPa) DC (%)
PanaviaF 15 5 min 89.00 6.00 28.23
30 min 128.75 6.53 40.79

1 hr 168.73 14.38 53.38

2 hrs 211.10 13.57 67.12

1 wk 318.33 13.68 100.00

Multilink® 15 8 min 73.58 6.00 37.58
30 min 103.38 7.95 52.77

1 hr 122.25 7.75 62.80

2 hrs 141.35 9.35 72.26

1 wk 195.21 6.29 100.00

RelyX'™ 15 5 min 206.73 7.04 51.44
Unicem 30 min 258.15 6.89 63.88
1 hr 283.73 7.90 70.32

2 hr 316.79 8.54 78.52

1 wk 405.18 9.89 100.00




450 ~
400 +
350
300 ~
250 A
200 ~
150 -
100 ~

50

=—&®—Panavia F
Multilink®

—#—RelyX™
Unicem

Knoop hardness (MPa)

\

5min 30 1hr 2hrs 1wk
min

Time

Fig. 1. Result of Knoop hardness. Knoop hardness according to time progress

after initial curing

120 -

100 g
§ 80 - —&—Panavia F
~ 60 -
O Tink®
a 40 - / Multilink

20 —A&—RelyX™

Unicem
0 \ ‘ |
5min 30 lhr 2hrs 1wk
min
Time

Fig. 2. Degree of conversion. DC according to time progress after initial

curing
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Table 3. Result of ANOVA

Cements Source of  Sum of d.f.  Mean F—value Sig.
Variation squares squares
Panavia F  Between 466277.7 4 116569.43 59.18 .000
groups
Within 137872.9 70 1969.61
groups
Total 604150.7 74
Multilink®  Between 124394.4 4 31098.61 36.20 .000
groups
Within 60143.7 70 859.20
groups
Total 184538.1 74
RelyX"  Between  328307.7 4 82076.93  82.86 .000
Unicem groups
Within 69337.0 70 990.53
groups
Total 397644.7 74

_11_



V. 323 u%

g AMEE AVEAR, w4 ddel Fo el gt Rl
AvHQl gz WIS olgHm ArhRIAS A 3w EREWAD.
M Ao e A7t g% dd AMES Agwe Axe Beye

AR e (Pisani—Proenca J, 2006), =2 ofo]w] AlWlEC|A S F%}9
A gzl Al EAA 9 E2 4 54 (Piwowarczyk A, 2003), 474 (Li ZC,
1999), =7t AA="s AFste]l JN2¥ Atk (Nakabayashi N, 1982). #7F
Az g2 AAES F7] 7]13 (organic matrix) < X of WS A sle] %

< 2}
7}53A 3= multifunctional phosphoric—acid methacrylates® TA

o

(Pisani—Proenca J, 2006).

A7} FHA Q&2 A AE(Self—etching adhesive system)< water—HEMA
e abd @Al (acidic monomers) & &S T7HAIA wHEO] A TH(Salz
U, 2005). A7F F-2 J2AAE 30-40%2] g Ffsteh 3 4
=g¥d, 22 AMgHa R A3E ARAACA HHE= HEMA,
TEGDMA ¥i= GDMASH #& (meth)acrylic acid FEA] oxH2 A
AR e & Ak A A mgE-Adobd Zfolmof o A xA
o] W3}y 1, cross—linking dimethacrylatesE @-&3t= o 4
A4l (bonding agents) & Z¢l¥Eth, HEMASF 2 X544 wEEA= Zzlo|wr}
Z AolA i, HAeAdS FA s, FAE mZAN AotdE dFArE
ghakE] Al 3kt (Pashley DH, 2002).

2 AFelM s A Qe AREE Sle A A A ARE F

o

kA 7}

RelyX™ Unicem® Multilink®, 71%¢] #|x1 A|HMlEQl Panavia F& o] g3} th.
|MES T3AIA daza FHo AldE A&stay 58 Ak 285k

73

>

CIRAl

I
]

=X
=1

Fark AEshdol Multilink®z AlAS AZst Fol b3

ki
o
ot

L
T
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B3 Panavia F, RelyX'™ Unicem© 2 A&3d 79 &A= =
o FH 5 17Y A 100% Y AoR Ry 27 T

&2 7% A3}, 58] RelyX'" Unicemo] 51.44%%
7V = TEE&S JERIQ A, Multilink® , Panavia F 02 Yol A#g
ARl ARElE FEEC] A7IE fleh wdst =AR YolAl= ARE
. 50% AR F3td =gt o RelyX'™ Uniceme 5%, Multilink®=

30%, Panavia F= 1A17F 298025 A= Atold] ztol7F YEbeth ozl

Panavia F= 53&o|4 9 F&8&0] 28.23%% 7Hd @2 S Btk oF vl
A7 LSD WS A&s A, Panavia F&F RelyX™ UnicemolAE= RE

A Zr el A {28k 2ko] S WG T, Multilink®el A1k 3083 1A17F Alo] 1A 7b3}
2AZE Apolofl Mt o xb7t QUSith eyt 3083 2413F Abelel= FA e
kol 7 9tk RelyX™ Unicem, Multilink®s= t) %39l Panavia FRU} =<
FHEe BT, o9 F#YY  RelyX™ Uniceme A7t F§F
Multilink®®2e} 22 FE&S Btk 2 dFel A8 A8 F o ARE
Multilink®7} 83¢1 o] fr& % A% 2 E
Hats w AEeR dE AR AIEHA kIt FAHA AH
Aol E7bs 7] wWmelth, ey o9 =4 AR 304, 1
1792 o8t A5 sdatA skl
712 Ao d<sg(thermocycling) & A EZF Yo} (zirconia) ol &=
g3 AMES A% F5E 54§ A3 Multilink®= RelyX'" Unicem®.th W&
AEE B3tdrie M, 2007). AREALS A AHMER HHsto] 1d30 2
T fA49L =48 A3 Multilink®7} Panavia FRT o 2 #49< 29l
AT A3% A (Ernst CP, 2007).
Az AHEE GFASE MAALY 2AEES T TR TEES WESAIACk
shoh #Hx AWMES 2443 TFEe =% WA Thsst dle] Hua

3+ th(Caughman WF, 1990; Kasten FH, 1989; Darr AH, 1995).



TEHES ARE G AL, vR AZAY,

Shs
ool
dle ¥
e
i
L
T
offl
tlo

AA &t} (Ferracane JL, 1985, Rueggeberg FA, 1988).
W Ax9 AxE z2A @doH(Ozturk N, 2005). 3719 o FF37=

B 4L dx AWECN FEEs FAske o AREHe HE

AntAel wWolnt HX AMES] AR d¥bHo® vl A (Vickers) H+&

APAE FE FEE olgYth FAd m=w, wAsg wE A BT
g9 AMES ArE Prkshed Aol #rHOzturk N, 2005). ¥1A 20l A

¥ Sh&(indentation) A=7F olekEHA WG ko] (oA
FEHE= e AF dAAdS dFEA d=rh, FE AT FFAC ¢
FE v ey oled de AAske #ehA Asd
o stuE AAske =AAd e o Aol oshd,
73

= oE v dx AHES dAFshrlel AgstER & Abole

g3 ARECAN, =24 A FEE3% WA dde] glow, AR

A2 23719 A& (infrared spectroscopy)©] o™ 7Hg w17ksht A7k
fo] wWo] 5 (Asmussen E, 1982a,b; Eliades GC, 1987; Ferracane JL,
1984; Ruyter IE, 1978), 2t A % AExY Z3 FEe £ &84 H44&
ogstol T olE F7FE + AW (Ozturk N, 2005). °lF T&FF A7}
7] el oe #Hx AHMES] 3w Areg)

=3 75, 4F AEE HUMe AT+ v (Kumbuloglu O, 2004).

¢

THY A AHES FFES ¥

=
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g FEEol wrEAl EgA A 9agd Ad @AV e A2
obyefal F43st A% 3o (Asmussen E, 1998), dlxl H#jo] HJeje} &g
T B4 9FE mF 4 Aokn s tH(Kumbuloglu O, 2004). T
ATelM = wx 71EI ey 5S4l % Fo TEEY ARdR IS
u] Akl 31 2 (Asmussen E, 1982; Chung KH, 1990), #1x9 AEg F7]
A ] T Abolel Wuigh A dAZE S gvar stk (Chung KH,
1990; Raptis CN, 1979).

w dre T ARbe 1FA7HAR S Adsiisd, v =@
THES Aol Aol weEr AL Frleke e Bt 28y S3E0
Alzrol - Austel]  wt Aestthl o= 5 AHAFYH  AAsks
1 (plateaw) & FATHH, I SAET Aol AAJNA &7 A= 15Y
ool A7IA AT e4E Zlolw, AT Ade] uwet LY din
Gt ot & AFtellA A AL 7 QoA AHE AAsiler®
T4 eld AMzE Aotel A Esh= A= zeol7h o, 7+ dske 25,
F29 Aol 7 delA #AHEshe ARYY I & AelHo] EAsE®

A7t gebd 4 gk Az

|
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Boqpoas A7t A& gw AlMEA RelyX'™ Unicem® Multilink®,

71E9] ¥ AMER]l Panavia FE ol&3dtel 7] T3 & Azb Aol whE
sHEe] WIE w¥ v AEE SAs wasila vey g2 d3E
Ak

1. 72 A% ghell QolAl Multilink®=2 A& A= o] b 3 A%

,‘_—';
e H9 T Panavia FZ AZ3 7 RelyX'™ Unicemoz A&s =
&= =

A5 e nexm, T3 Figel FAHCR foF HolF

2. %71 % F A ApugEz FFES 73 A3, 58 RelyX™
Unicem©] 51.44%% Al o % 7F& =& & %93, Multilink®, Panavia
F o8 dolxls A3E Btk A B3 Fole SFES 99 54
TAR Gl = g Hdth

3. FE Axe FF AztE Az Aolel FoAE ®H, Multilink®el A
307 1AIZE Abe], 1A17ER} 2A17E ALl Alelstals BF oAb/t &
Ao YetEth(e=0.05).

B9 FuEY WsE wwd A At 4F A0 AdEE 1EY 49
AMERT £ FREL RYT, Aol APPel Wk FFEo| Frhse AL
¢ ggdort, B AFddnt o 319 ATE Agstel e 7t

Folg wEs = Herk gdow, 7 U MR FIHHA ATt

_16_



b
K
o
i

Trevor FJ. Trends in Indirect Dentistry: 3. Luting Materials. Dental
Update 2005;32: 251—-260

Sahar E. Bond strength of a new universal self—adhesive resin luting
cement to dentin and enamel. Clin Oral Invest 2005;9: 161—-167

A B FS Al 3¢ FAEHAF p.249, p.57

Brunton PA, Christensen GJ. Contemporary dental practice in the UK:
indirect restorations and fixed prosthodontics. British Dental Journal
2005;198: 99-103

Bouillaguet S. Bonding to dentin achieved by general practitioners.
Schweiz Monatsschr Zahnmed 2002;112: 1006—11

Technical data sheet: Espertise RelyX Unicem (2002) 3M ESPE, Seefeld
Germany

Piwowarczyk A, Bender R, Ottl P, Lauer H. Long—term bond between
dual—polymerizing cementing agents and human hard dental tissue. Dent
Mater 2007;23: 211—-217

Ibarra G, Johnson GH, Geurtsen W, Vargas MA. Microleakage of
porcelain veneer restorations bonded to enamel and dentin with a new
self—adhesive resin—based dental cement. Dent Mater 2007;23: 218—
225

Piwowarczyk A, Lauer HC, Sorensen JA. In vitro shear bond strength of
cementing agents to fixed prosthodontic restorative materials. J Prosthet

Dent 2004;92: 265-73

_17_



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ferracane JL. Correlation between hardness and degree of conversion
during the setting reaction of unfilled dental restorative resins. Dent
Mater 1985;1: 11-14

Li ZC. Mechanical properties of dental luting cements. J Prosthet Dent
1999;81: 597—-609

Peutzfield A. Dual—cure resin cements: In vitro wear and effect of
quantity of remaining double bonds, filler volume, and light curing. Acta
Odontol Scand 1995;53: 29—-34

Caughman WF, Rueggeberg FA. Shedding new light on composite
polymerization. Oper Dent 2002;27: 636—638

El-Mowafy OM, Rubo MH. Influence of composite inlay/onlay thickness
on hardening of dual—cured resin cements. J Can Dent Assoc 2000;66:
1-5

Pisani—Proenca J. Influence of ceramic surface conditioning and resin
cements on microtensile bond strength to a glass ceramic. J Prosthet
Dent 2006;96:412—7

Piwowarczyk A. Mechanical properties of luting cements after water
storage. Oper Dent 2003;28:535—42

Nakabayashi N. The promotion of adhesion by the infiltration of
monomers into tooth substrates. J Biomed Mater Res 1982;16: 265—-73
Salz U. Hydrolytic stability of self—etching adhesive systems. J Adhes
Dent 2005;7:107-116

Pashley DH. Solvation of dried dentin matrix by water and other polar
solvents. Am J Dent 2002;15:97-102

Irie M. Shear Bond strength of Luting Cements to Zirconia after

Thermocycling. J Dent Res, vol.86, Special Issue A, 2007

_18_



21.

22.

23.

24.

25.

26.

27.

28.

29.

Ernst CP. Retentive strength of all ceramic crowns after long—term water
storage. J Dent Res, vol.86, Special Issue A, 2007

Caughman WF, Caughman GB, Dominy WT, Schuster GS. Glass ionomer
and composite resin cements: Effects on oral cells. J Prosthet Dent
1990;63: 513—521

Kasten FH, Pineda LF, Schneider PE, Rawls HR, Foster TA.
Biocompatibility testing of an experimental fluoride releasing resin using
human gingival epithelial cells in vitro. In Vitro Cell Dev Biol 1989;25:
57—62

Darr AH, Jacobsen PH. Conversion of dual cure luting cements. J Oral
Rehabil 1995;22: 43—-47

Rueggeberg FA, Craig RG. Correlation of parameters used to estimate
monomer conversion in a light—cured composite. J Dent Res 1988;67:
932—-937

Ozturk N, Uwumez A, Usumez S. Degree of conversion and surface
hardness of resin cement cured with different curing units. Quintessence
Int 2005;36: 771=777)

Jung H, Friedl H, Hiller A. Curing efficiency of different polymerization
methods through ceramic restoration. Clin Oral Investig 2001;5: 156—161
Usumez S, Buyukyilmaz T, Karaman Al. Effect of a fast halogen and a
plasma arc light on the surface hardness of orthodontic adhesives for
lingual retainers. Am J Orthod Dentofacial Orthop 2003;123: 641—648
Hofmann N, Hugo B, Schubert K, Klaiber B. Comparison between a
plasma arc light source and conventional halogen curing units regarding
flexural strength, modulus, and hardness of photoactivated resin

composites. Clin Oral Investig 2000;4: 140—147

_19_



30.

31.

32.

33.

34.

3%.

36.

37.

38.

Haitz RH, Craford MG, Wiessman RH. Handbook of Optics, vol 2. New
York: McGraw Hill, 1995: 121-129

Asmussen E. Factors affecting the quantity of remaining double bonds in
restorative resin polymers. Scand J Dent Res 1982a;90: 490—496
Asmussen E. Restorative resins: Hardness and strength vs quantity of
remaining double bonds. Scand J Dent Res 1982b;90: 484—489

Eliades GC, Vougiouklakis GJ & Caputo AA. Degree of double bond
conversion in light—cured composites. Dent Mater 1987;3: 19—25
Ferracane JL & Greener EH. Fourier transform infrared analysis of
degree of polymerization in unfilled resins—methods comparison. J Dent
Res 1984;63: 1093—-1095

Ruyter IE & Svendsen SA. Remaining methacrylate groups in composite
restorative materials. Acta Odontol Scand 1978;36: 75—82

Kumbuloglu O, Lassila LV, User A, Vallittu PK. A study of the physical
and chemical properties of four resin composite luting cements. Int J
Prosthodont 2004;17: 357—363

Chung KH. The relationship between composition and properties of
posterior resin composites. J Dent Res 1990;69: 852—856

Raptis CN, Fan PL & Powers JM. Properties of microfilled and visible

light—cured composite resins. J Am Dent Assoc 1979;99: 631—-633

_20_



Abstract

Alteration of the degree of conversion in self—adhesive
resin cement by measuring the surface hardness after initial

curing

You—Kyung Jung, D.D.S.

Department of Prosthodontics, Graduate School, Yonseil University

(Directed by Professor Moon—Kyu Chung, D.D.S., M.S.D., Ph.D.)

Currently, the materials for indirect restoration of lost tooth structures
have incorporated ceramics without the support of metals; this has provided
excellent esthetics. Accordingly, the need for resin cements that facilitate
adhesion by bonding to the tooth structure and provide esthetics has
increased. Resin cements have been difficult to use because of their technic—
sensitivity to etching and bonding. However, the self—adhesive resin
cements that decrease additional adhesion procedures have been developed
and are currently in use. The problem with the self —adhesive resin cements
1s potential hydrolysis due to their low initial pH after the initial curing. Thus,
the rate of curing can be delayed at the time of initial curing. The purpose of
this study was to study alteration of the degree of conversion in self—
adhesive resin cement and whether or not the DC declines by delaying in the

rate of curing at the time of initial curing comparing with the conventional
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resin cement, and the products studied were dual—cured RelyXTM Unicem,
self—cured Multilink® and the conventional resin cement, dual—cured Panavia
F. Test specimens were made with these products and they were evaluated
by measuring their surface hardness at 5 minutes, 30 minutes, 1 hour, 2
hours, and 1 week after initial curing. They were tested in the clinical setting
and the differences compared.

The Multilink® group had the lowest Knoop hardness; a strong Knoop
hardness was observed in the Panavia F group and RelyXTM Unicem group
respectively. For the degree of conversion(DC) according to time after the
initial curing, the RelyXTM Unicem group had the highest DC at 5 minutes and
the lowest DC was noted in the Multilink® group and the Panavia F group
respectively. The DC was also low respectively over time. Significant
differences in the results according to the curing time, of Knoop hardness,
were observed at all curing times except in the Multilink® group. They were
between 30 minutes and 1 hour and 1 hour and 2 hours (& =0.05).

The degree of conversion in self —adhesive resin cements was higher than
in the conventional resin cement and increased with time. Further study is

needed to confirm our findings in intraoral condition.

Key words : self—adhesive resin cement, surface hardness, degree of

conversion
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