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ABSTRACT

Comparison of Degree of Conversion of
Light-curing Resin Cement Depending on the

Thickness of Zirconia Using FT-IR

Minju Kim
Advisor: Prof. Kang, Dong-wan, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study is to compare the degrees of
conversion of light curing resin cement specimens cured by
the light transmitted different thickness of zirconia specimens
using Fourier Transform Infrared Resonance Spectroscopy.

Zirconia specimens were milled with a diameter of 15mm,
thickness of 0.5, 1.0, 1.5, and 2.0mm using Prettau =zircon
(Zirkonzhan, Italy) and Zirkonzhan CAD/CAM system.

™
veneer cement,

Five light curing resin cement films(RelyX
3M ESPE, USA) were fabricated for each groups and cured by
LED curing light (Elipar"S10, 3M ESPE, Germany) for 20s
under the zirconia specimens with different thickness. The
cured resin cement disk was removed from a cover glass and
grinded to make KBr pellet specimen.

The quantity of carbon double bond, before and after light
curing, were measured with FT-IR(Fourier Transform Infrared

Resonance Spectrometer, Nicolet 6700, Thermo Electron Corporation,

,iV,



USA) and the degrees of conversion were calculated. The
statistic analysis was performed with Kruskal-Wallis test.

The average degrees of conversion were (1) Group 1: 35.61%
(2) Group 2: 30.76% (3) Group 3: 28.51% (4) Group 4: 30.48%
and (5) Total: 31.34%. There was no significant difference
between groups(p>0.05).

According to this study, there was no significantly difference
in degree of conversion depending on the thickness of zirconia,
and the conversion of light curing resin cement was not enough
for setting the zirconia prosthesis. Further evaluation using

dual cure resin cement is expected to be necessary.
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™ 90 h —TFHJ, A AE2A A3 el 57 kst X]E’i‘/lo}ﬂ 7HEL
= o] A A NM = thofet A whdslar 9lck. 53] Garvieloll <& A
23Yole] Aol o] 83t Ashibe] AAEH oz Azt Hu Sl
e dA FF FHESt] a3 2 ASTEEA, AEE AT, <lde], &4
o] & ozl Eofell AR 4= Al =it

A|23Yol 5-f-2] BFHeE A U2 FRatER Qs 1wl A4S &
T F-EolAE AREel Alefe] glont tiakdl ingote] 7WHHEF veneering
technique®] A4, FHEE /MAlsle fEo] o]F X1 gle] Av] X3}
AZolA FoF PR ] A& o mely,

ARl EolellA] Al 2Fotel] tiyE FA2 I AR olofA FHZdlE 2l
o] E Hlyo]e| &= A8-5 AEstar glrt. A EZFuo} ghrdlo] Ex WA
x| o] Aol felska spd Xi??“““‘ b o R T o B = R P R

AEZF de] AREEI g —«4 Turps % o] A5 A W EL] 739~ photo-
activationel @3t °|Ex7} 7] Uﬂ%‘ﬂ EFEAE AW A2FYoks oE
EfA|2E el vla)] W TR} ol BEigE Fite] o] FolA 4 qlvha it
ol FHHUAAMES] FFdelle= =] AR G 71A 5 sl ohfet
AF-ellA T FA| mE ARANES] T3 AsE vhFar glok v o
2] AT AA, AAA =Ael g SlaL A 23 okel] gl A= 7l
H|gk Aefjolct,

AT 542 A 23 o} Al FA wE s HAIARES] FHEE
FT-IR(Fourier Transform Infrared Resonance Spectroscopy)< °©]-$
gto] A, wlaLste] 2|23 ole]| gt Fle] 73 A LS Hrel=d Qlck
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. 24 Mg gl Uy

A. XI23LI0} AlE M=}

Al23o} A|HL ZEly- A =2FY o} (Prettau zircon, Zirkonzhan,
Italy) A2 AAke] 828 CAD/CAM system2 ©]83le] 27 15mme}l 7+
7l W2 FA(0.5mm, 1.0mm, 1.5mm., 2.0mm)Z Haste] Aztsladct
(Fig.1). =148 vt 7] (Ceraglaze 341, 3041, 30041, NTI Kahla,
Germany)s ARS8t vt 5 A F7E digital caliper(Dial caliper

D, Girrbach Dental GmbH, Germany)Z o|&3a}o] g3ls}eic}.

Fig. 1. Zirconia specimen(thickness 0.5bmm, 1.0mm, 1.5mm, 2.0mm).

HFAIME T2 A

B.

08
o

~

S
FAl wet vl 252 el a5 9 5l AWE 252 Azksiddn). of

AEoz AlF, Axs AgS 3

(RelyX™ veneer cement. 3M ESPE, USA)E /MAA7] & A3t ofHS

7Vste] tlaz Hele] AlWlE AHES Axbsiedrt. A EElse] FAe 47

0.15mmz 4sgm Ahe T2k F A AWZesE X,

d
< 7Ha 9= 0.56mme] 72 FolE HRAME AlA Aol $1x]A17]an 7+
Al AEzzYol AHE Fiste] 620mW/cm?e] LED curing light
(Elipar'S10, 3M ESPE, Germany)E 20% 7+ ARl ch(Fig. 2). AW
ek & AL 5% B4 =89S Radiometers o|&3te] A3 A

620mW/cm*Z 543 38 713 Felsigit)
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Zirconia
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Resin Cement >C°‘-"3F';Ilﬂﬂs

Fig. 2. Infrared spectroscopy set-up.
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C. sk

A getrolA T3 255 wo] o] Hrke} HAAPEE o] &3] E4llsta,
KBr &vje] 48X7 3 2UA3 8L 7}s)] v]a= moke] KBr pellets A
23k (Fig. 3, 4). FT-IR spectrophotometer(Nicolet 6700, Thermo
Electron Corporation, USA)E o]&3le] OMNIC Z=Zza#ol|4] 4cm <]
S| mollA] 323]9] FALER FAEE S5l FrEER HIAA T A,
5 Al AwEe] ~dER S 5k

AR ES] F3F A ' o|FAFe] Az e] HHA FHA
FAstes FT-IRS o83 T3 AF &4 o|g4dFe] & vugezsy
t=g A% 5 vt 349 7lee® C=C(X%Z, alopathic) &3z
°F 1637.3cm™', C=0(%3Z, aromatic)®] &3]3+ 1608.3cm™ & A}

stalar, SAE AHAdEFaAER] A T3 AFe] C=C/C=02] F5A7]

i

fe o ofN wu

op

[4(C= C)/A(C= 0)]polymer }

: o/ — %11 _
Degree of conversion(DC)% =100 {1 [A(C=C)JA(C= O)monomers]

(A=Absorbance intensity).



Fig. 4. FT-IR spectrophotometer(Nicolet 6700, Thermo Electron Corporation,
USA).
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. A2zt

=3 A G C=C/C=02] F5A417] Bl (R=1637.3cm™'/1608.3cm™)
S SAAF AWE I3Z(C=C)2 1637.3cm tellAe F3e= 0.425, Wk
Z=(C=0) =49 1608.3cm 'ell4= 0.295% v}eh} 2 v]E&-& 1.438¢]1t}.

Group 1(0.5mm thickness)®| 57} A1He] F3e= 28.21%¢l14 43.69%
7] BES BYW HAES 35.61% ZTHAE 6.33°]9k. Group 2(1.0mm
thickness)®] 57 Al#He] F¥¢%+= 20.70%N4 43.53%7H] XL HAL
H-2 30.76% FTHA= 8.24%9tF. Group 3(1.5mm thickness)® 57)
AR 3= 21.57%A 43.42% 74 25 B3 HAL 2851% %
FHA= 8.81013dth. Group 4(2.0mm thickness)®] 57 Al Fi==
15.00%°014 39.80%7HA #E5 Rl w2 30.48% FTHA = 10.000]1%]ct.
2070 A1H9] T == 28.51%~35,61%9°0 H-S 31.34% At}

Table 1. Degree of conversion depending on the thickness of zirconia

Groups 0=0 c=C C=C/C=0
(specimen | (o0’ 4 | {par 9o 1 | 1637.3cm’/ | Mean+ SD (DC%)
thickness) o oo 1608.3cm*
Group 1 0.033 0.030 0.926 35.61 + 6.33
.omm
Group 2 0.033 0.032 0.996 30.76 + 8.24
1.0mm
Cfgup 3 0.029 0.029 1.028 28.51 + 881
.omm
C;”SUP 4 0.037 0.036 1.000 30.48 + 10.00
.umm
Total 31.34 + 10.00

C=C(A"W= alopathic) 3533 ¢F 1637.3cm™!, C=0(3= aromatic)9)
F9]3E 1608.3cm e AR

Kruskal-Wallis test 23} zt 252 $3x=ol 23 zel7t gleler
(P=0.4650.05). "“AE =22ld A=23vols Fase] F3kd F3exA

HE A" g7k Fehme] Aolrh glek eha 44e ATl Adsle
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Btz 7] ekl =2 gveladHo] E(Dimethacrylate) 3FHs©]
353 XAl 7HAIA I vESE e 22 F]=(Camporoquinone) 3 2h
Z3& /A8l 3xfolel(tertiary amine) #gHEolch. #538s B-ghe
28] T2 AXZF =3 FAlo] vkS3sle] 3xtelnl gt a4 AxE o
= AAsta o] 3ztell #rlzte] viHetm o] L] F3HE /NAIEH

o 7twEE FE5 JAsks o)l
FTHE H5l 714 ko] weta o) E Fof o]F A o] vkt
shedl, A8 dRAEEA 100%9] T3 2713k ks
AsHA Elek o] muke weEkAls FEAE qdstsle] Wzl Ax JE mRA

O
[e)
& 5% AAIT A% AFelt FAFS] A=A AL o1 F 3l

o

g, Aok, FRFSe] ZIshe olel whel Wal viAl 7o) FvH 4 oleHe
HAARES] F3ke S-S S8l AHSehs W Re AR} e
]

[
=4, AW = Infrared spectroscopy, Raman spectroscopys ©|-83F
[e]

wptle] 1 Mol Vickers %34, Knoop 4% 24, £l (depth
of cure, DOC) ZAMe] AP #71e] 744 e FH= B ohe}
JOEE I ERE

7}L4 3“*4 J3kS Wb sl Fgkee] 27] wA 3}
Al HollA Axrt k| gk = A= o}

A
B DAL AT AES 1o

= Y 1, A 7] dlEel HRle] St SA
off 3l A= SAS o] 83h= g2 A 5 sl
T3 EHURY FHEE S8k WA visd "HEEAY ' o] AF
AT E o]g3l= FT-IR ¥ 2wt #33% (Raman spectroscopy)-< HEt=
delo]E e #x1 FH= 2 AAHAN 3 Zol SA ol wWol ARg-H
FT-IR2 A2l Aolds 2Abehd A%, AAdgshe ko] 4=k mul

|
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E7} tﬁ_i}%}"% Azp7|gke] FHAUAE FstnE, Aol A~ ER] 54 o
Fo A FrE B 2714 vES Tl AR T ARTE A4S
7FsA sk Wit FT-IRS AlHA|zbel 9ol 3t A855
KBr &wjof] = t]~3E Axtsk= KBr-pellety ¥ H%2E-8 #43k= Thin
film method7} 9l&dl, F Wl Alelo] f-2J&t o]z} glrta Bugicy 54
o] 7lEe® AHg3l= AW C=Cl(alopathic) &3 =2+ <F 1637.
3, WEEEC=0(aromatic)?] 53932+ 1608.3m'2, S4E AgxAdEg~
HAEHAA Y FF AFe| C=C/C=09 FA7] vlE&S v|aste] v|sgsE
- 'R o5 AR AX(%)E At TRt 2 Aol g pilot test
o4 KBr-pellet®¥} Thin film method® Z*3 Z3} KBr pellet®
Thin film method % KBre| T¢=7F =4 vepgton} fol3 Aol Ho|
A skt

F| Lol = HlE=talo]Z=lell 23k AlgE X3 WMo} Ar HAS Ao R X
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e RS 2 AT FERANANES o] Sl AFE AAY}
Magne 529 7o) ejajml gldom 75t ehuldlo]= ulele]
A= 0.3~0.5mmelw, 7+ 9 A% 1/3 AA¥E 0.7Tmmel4 AHAEo]
of alx Aoje] =7] @ el $4E 919 1smmolad SRl & AE &

Ageh. B Aol o]F wiEew 0.5-2.0mme] ABE Aage
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