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{Abstract)

Resistance to decalcification of enamel of glass ionomer cement with a—TCP

Jae-Kyoung Kang”, Myung-Eun KIMP, Hee-Kyoung Kinf’, Min-Young Lee”, Kwang-Mahn Kim”,
Kyoung-Nan Kim”

Dep, of Dental Hygiene, Shingu College, Seongnam, Korea”,
Dep, of Dental Hygiene, Daewon University College, Chungbuk, Kored”
Dep, of Dental Hygiene, Youngdong University, Chungbuk, Korea’,
Department and Research Institute of Dental Biomaterials and Bioengineering, College of Dentistry,

Yonsei University, Seoul, Korea”

The aim of this study was to evaluate changes in decalcification resistance of glass ionomer containing « -TCP, Total forty cavities
were prepared form extracted bovine teeth and were divided into four groups of ten each in order to evaluate decalcification resistance,
The cavities of each groups were restored with glassionomer cement containing 0 %(Groupl), 5 %(Group2), 15 %(Group3) and 25
%(Group4) a-TCP, After half of each specimen were treated with varnish, there were immersed in a decalcifying solution for 96 hours
at 37 C. The mineral loss of specimens were measured by fluorescence loss values using a QLF-D. In addition, compressive strength
were measured according to ISO 9917-1. According to the results, loss of fluorescence(AF, %) was —5.91 in group 1, =5.88 in group
2, =5.82 in group 3, —6.06 in group 4 (py0.05). loss of minerals(AQ, %, nn’) was —245.72 in groupl, —146.40 in group2, —143.50
in group3, =251.98 in group4(py0.05). Decalcified area(area, mn?) was 40.75(35.3) in groupl, 24.05(48.13) in group2, 23,9(22.02) in
group3, 28.28(58.41) in group4(py0.05). Loss of fluorescence, loss of minerals and decalcified area of group2 and group3 were lower
than groupl and 4. But there were no significant difference among groups, Compressive strength(MPa) was 148,99 in groupl, 121,12
in group2, 62.59 in group3, 19.38 in group4, decreased statistically significant(p < 0.05). Although there were no significant difference
to resistance of decalcification, it was showed that resistance of decalcification of glass ionomer cement containing 5 % and 15 %

of a-TCP were lower than glass ionomer cement.

Key words : Decalcification, Glass ionomer, @ -TCP(alpha-tricalcium phosphate), QLF(Quantitative light-induced fluorescence)
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A7} o) FoRgkeH o5 sl 7 Wi A
s %‘7}’\]7133} Elsiing

TEA T STk ofo|kem AMES A|oe} 3feRA o2
Agsh= :rLJZ_ﬁ S QA ek BANSHIS 7
53] B4 W Tl o) Al ik oAlskaL FEks
oAk 2H-S %SH ?% 21§75 VEPAITHKim &, 2013;
Lee, 200001]/\1 A1

E3) Sekx ofo]Q 1,—_\:1 AHE ] DI ATo|EE 7}
sl @94 540 F7hEIche Q77 ek Feks oleole

ARIES] Skels A HA)1S 4% B7hste] 95
8448 24890 M (Kim 5, 2013), e F7]9] B-TCPE
Wit B9t s akE AN Dt e
(Hong &, 2008).

DEAOlEE Q1] F)5 K S1 2
EXS 7HA AL 9lai(ayed &} Bouaziz, 2008) Z53} 1Ak o]
£ FrelA Dslol A Wk ol WAg A
3A)7)= EAE 7HAAL T Bouslama 5 2010; Seeley 5
2008).

ZHE X2 H|0]E 5 @ -TCP(alpha-tricalcium phosphate) S
7IRko & gk A Qb & H3A 523 19801 o]
=2 Zpgtol ghow tekst e} TFs s = A A9
FQ FAARNECR IdHA tKCarrodeguas?t De Aza,
2011),

a-TCPe} B-TCPE= 22 313Hy T74S 7Hdol= E-a}

I AR, 1SSt gt A7) e QA e
Asleral S4& 7L QUAL a -TCP phase Aol

AT JUE FAL o) A2 G e
7HE-tCarrodeguas$} De Aza, 2011), H3k 1A
E3FElAL Q= @ -TCPE X33l A HEE= °”°]
o) A5 AL 2
tHAkashi 5, 2001).

A Ao 27 Aohe-25 gk g3t A dst 4
S5 Sk e IR wdeb] ofHarL st o
S g7l A @rkYoust Kim, 2012).

QLF(Quantitative light-induced fluorescence)= X]o}3%H
P H]_,_D:} 6‘344— tﬂ-}\]—o].._[-ﬂ HJFJ—?go] ELQQ
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Il. MATERIALS AND METHODS

1. 7=

£ Aoie 58 SR Sk ool A
E(GC Fyji I, Japan)E AREE}¥N oM, a-TCP(Ossgen
Korea) 0 %, 5 %, 15 %, 25 %E ek 0}o]Qkem Al
ol Etste] 7] o] «-TCP $ht =2k ofo] @ »‘T—Uﬂ%
Az},

SEARA ZHE 915 29l AAE AHBIen Ao}
Fle] ol BAE TR R AR T SR skt

23189 A2 Kim(2014)9] A7t whet x18)atglon
1.0 M2] lactic acid®} 2 %2] carbopol stock solutiong ©]&

sje] pH 4.89] ©8NL AzHIT,

2. gy

1) 22Ngd =8

(D) A1 A=

QAR ABE 5x8 mn F7]e] HEd THS ZIeE &
A3 = = o}=m gl B=(E.Z.0, Korea)o] Hekdo]

e e 3 wAse s s
o] WA SHA), Toak S AHe] 4x2x2 mn Z7]e] ¢}
=S AL 40709) AEE ARFEka 10744 470 2 K
9] 2k

S5 7} ) ek ofoloer] ARIES AAle] HA
e} Egsie] 7|2 glo] ot ) FXish § EejollH = E
(Saehan, Korea)¥} <o ==vk~(Paul Marienfeld GmbH &
Co.KG, Germany)s & § F3Hd w7k 7kt
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Figure 1, Diagram of specimens for QLF-D measurement, Left
half of b is sound and right half of b is demineralization, a: resin
block, b: bovine tooth block, c¢: restorative materials,

7% WL silicon carbide paper #400, #1200, #2000 grit
= 7HAL Qvigh § SRR Bus A1, Azt s
Ao GRS Blud 5 =S 3l Avke ukhy
o] = vhiAR 27 33] gF wle F AT 2 Al
10 mi] &3]g-No] T FPEARI ZefrE 7] o 314
AFTE 37 & AJEE 37 ToA] 96AIRE FeF Htste] &
315 AlRYBIGIT) 93] § AEE Aol SRR AlE, 1z

g 5 opllES of&ste] vilHAE AAS I

(2) QLF-D =74

3)28h4 24< 913 QLE-D Biluminator (Biluminator'™
2, Inspektor research system BV, Amster dam, Netherlands)
E AR83IGITh HHs v el ARS8 § QLF A&
ol-g-3te] o= 4 slol] IS MBSt FY F QLF
A8 T2 QA2 v 1.23 (Inspektor research system BV,
Netherlands)& o]-&38to] Fd EUE | E]—r T S 9
s} ofefe] rgket, 4QRt JEl BEEAS 2t 2
sto] Fagks A=t 34 Adle 3‘76’«] eAE 0]
7] $1al A =719 AAE 7L 4 S Al
AF %)= HAR2 g2k luorescense)S YERJ=
o] 2 s IS 1) 2194 A 919 Foe
eke e 2 ANE T Wl Area(ud) ¥
S0 o2k R0l ST o] WAL ekl el
B, AQ, m')= AFSh Aread] FO 2 7 Wie] BulE
SERTHA §5, 2013),
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2) =L =H

1) A Az

3£0](6.0+0. Dmm, F7(4.0£0. Dmne] £ B=Z R
ste] Yo npElS vy 2y Selol= FEks
ol oHIOlE FES gelal BEEE F3irh Ay u}
2} SR AHIES ]2 glo] Xl A RS Aeal

HYANES AAT F

oI E IS YL, &l
=S SPAL ks TRk (37+1) €, 30 % 3l
Zol 1ARF B & AJHE AASIITE Al U £8
A #400 SiC ARA|Z Zropx] A9 o] Zzto]
HEE skgirh Z7F 28-S 150 3696 A ule 33F 25
Jroll AHste] (37£1) CollA 24417 HAsIIT]

ol

o oy |d

470) 7t 20709) AlES ARSI AlHe] 27S 23]
Oz, A®) Atk s 7lal, SR 241 F
AlAe] E71E AASL TFsA1E7](Instron 3366, Instron,
Norwood, MA, USA)9] AJHS E131 ¢
/min O 2 YSAEE SHIAT) A5

Aol A olele] B W} T

ross-head speed 1mm

=(MPa)+= ISO TF

4p
T dz

p: Hdl 7} FFMN)
d: AJE9] 27 (nm)

3) SAHXzE
Zt 15 8 AFEL, AQ, B JElal e

T FFHAE ARSIl Z2F 15 1] Aol & Gohiy]
913l ANOVA HAE AlFstATHAroo<F 0.05). $AIZE
38 SpSS F7)A] 12,0 ZE2IHS o83tk



Table 1, Comparison of fluorescence loss

p-value
Group 1 Group 2 Group 3 Group 4
(Group 1,2,3)
0 - - - -
AF(%) 591 5,88 582 6.06 0565
SD 0.35 048 0,37 0.35 0.874)

Figure 2, QLF image of each groups after demineralization for 96 hours, Left(blue box) was not demineralized and right(red box)
was demineralized in each image(Mass of a-TCP a: 0 %, b: 5 %, ¢ 15 %, d: 25 %).

Ill. RESULTS

&3 2ATHAF, %)< vlask b 15264 -5.91+0.35,
2700 -5.88+0.48, 37004 —5.82+0.37, 470 —6,0620.35
< VeRlth 3370 «-TCPe] 3ol We4= At d%
2dge) haskgl o), 4t AE T HEadTe] St
she WdE Bol Fogk Aol7k IATHP) 0.05)(Table 1).
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2. 271 ANY HlI

TI1A 2AHAQ, %, mn)S || E A} 154
—245.724237.05, 27l 4] ~146,40£306.38, 3704 —143.50
1138.05, 4794 —251.98%316.46S YERATE 3774

@ TCPE] ghgo] W5 A} 7712 Addwo] Fasle
U, 4ol F71A AAR] STVeRE FEE Bl fofgh
2107} gIATHp) 0.05)(Table 2).



Table 2, Comparison of demineralization

p-value
Group 1 Group 2 Group 3 Group 4
(Group 1,2,3)
%, 24572 -146.40 -143 50 -251.98
AQ(%, mn®) . . : : 0.666
SD 237.05 306.38 138,05 316.46 (0.556)
Table 3, Comparison of decalcified area
p-value
Group 1 Group 2 Group 3 Group 4
(Group 1,2,3)
Decalcified
407 24 2 282
area(mn2) 0.75 05 8.90 8.28 0.793
SD 35.30 4813 22.02 58 41 (0.508)

3. €3|HA H|u

3| A (un’) S W] asl] B AT} 1570l|A] 40,7535 3, 2
oA 24.05+48.13, 3704 23.9+22.02, 4704 28,28+
58,415 VFERITE ©3W3 A & A g 71 &
A} v R 37744« -TCPe] 3o WeE HA}
g3z o] TAaE FFe B o 4o g3 o]
i EolAE FFE Kol fogt zkelrt gltHp)0.05)
(Table 3).

Compressive strength(MPa)

200
150
100 1
B Compressive
srengthiMPa)
g0 4

Group | Group |l Group 1l Group |V

-850 -

Figure 3, Compressive strength for each group (p-value=0,000).
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4, UFZE HW

U =(Mpa) & BlasE Ad} 17004 148.99(37.63),
2704 121.12(21.83), 3wollA] 62.59(22.82), 4aroilA]
19.38(7.74)& YERATE «-TCPY] 3teko] WS 42 =7
=7} fresiAl ZotHp < 0.05)(Figure 3).

IV. DISCUSSION

Sk ofo|em AMES TR BAE okl Sl
2 ofuje} ole A ofa) X2} A Az Aoje}
ARgE dgAl S 9 A2E 7HAAL glor fajd
3 oIy HEFdel &2 3= 71} (Deschepper %,
1991; Hotta®?} Aono, 1994; Forsten, 1995; Pereira 5, 1998;
Grobler %, 1998).

e B9 ATk A, AnlA Fo] "olR|aL
ol Wigkse] 24o] BT TS 7P Yrkivang 5,
200209141 #9148

Zels ojoloter] ARlES] FHe Srjsksia vhe Eel
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ARE Hkke G771 olFoiietl 2 5 AE2iIlolE
AAE AAREHo] Holual W A@ste S
(Kumar 5, 2008; Cochrane &, 2010)

ZgE2o)E AAY] W A3t avhe daE sy
o|E AAo] FEA AL 2ate] g o o]
&5 Fwokal 23]E o FABRIS E3les ST
= el 71918k Reynolds, 1998).

Zgrado|Ex Zudt 219 HlEol 3] FEH=T

Cas(PON)yxH,09] 31812 7438 2k EgdgEasole
+ A5 Q9] Hlgo] 1.501H J/4 2% wie} 3714 e
E ZF=UrHTabrizi®b Fahami, 2013). A-294 A+ B
-TCP, aLo|X A== «-TCPo} Lol JAH=
a’-TCP7} 912 ™(M, Descamps 5, 2007) a-TCP= F2k3}
3| 3] &7} Eal ¥hAe] wom dvkHo R
o] Jej2 FFErkL Yubao T, 1997).
e DA E Brkebr| f13H R 5 QLF Al~Ee
~24 Wol] &5 ¢ glom 7z 3B o 34 A AR
52 o[l v FR2 olile] slom A A=t
Fol 7] i 45 o7 3 2 =28 L v
(Lee 5, 2004),

QLF= ool Halsge] shks: o] &l 7hje} s &=
st Ssle Male e v} e Aol
e WA s} A3jsh 4 7he] ARV Sle
o, ) 2TEGolE olgalel B )2 Aol g Ble)
A2 A3}sltHPretty %, 2003: Karlsson %, 2007:
Adeyemi &, 2010),

2 2gl4] QIFE 59 S15H 39 3 21 2
g3 HA L 3715 WA @-TCPe] $Hafe] W5 tha
bes 9pge BeRer] o) o TCPe] Q154 BN
2lE Z4g, 91 59 rloleo] g3lE M AdsE
ZIA]7]2L (Domingo 5, 2001; Mazzaoui 5, 2003: Cochrane
5, 2010) freld Q1314 2Pt g3ld W] viAleSS
Hleo A g FHoviE SEHe e, Ak S5Ol
ol&9] ol 5S e 7 W Wi ® YA 4 JrkKim
5, 2000). Z=, QAre] B3 T vielld R At
Zg(Amorphous calcium phosphate)S FAJshH, B4} #
2lHaL Q= s 7Y EsRIibEE(Amorphous
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calcium fluoride phosphate)& &AJgt}al g0 oA
< Eekgste] T B E AsRRISIA o Bsliskls
A3 22 ARs FAgHAL sFItHCochrane 5, 2010).

T, & AelA a-TCP7F 25 % A 4w B
AR 9§ AdRke] a-TCP7) E3HEA] ek 1T
7P, E3HA R 1T R T 7HASER oL 2,37 Bt
+ ke s Both

O|AL a-TCPe| F7Fo] S7Iel OB R Zheg, QAFAe]

Soe it

ol Zer} Qakede] thd EA1E B9 wheFAHE] <
Aol ksIRISIA, 1Ak AA7E AgS) vl S
WErh= o]d A7 A3HReynolds, 1998)¢} fAKSH Ao =
a-TCP7} 25 % XE3HE 479 3wy 1AdaE drgs)
= 7 om ARl e, QA BAv) EAlskeE Ao
Z 3= AL ¢ 4 AtHCochrane 5, 2010).

Fef oo ko] I AHO|EE Hrlste] AlHE
o] E2)8 AAg =43 Hong?] ATolx LEiavolE
£ I Sk ojol e ST} ST Zls 2]
s, olgfet Avk= feld dgolo] Zejolady &
M3} 2R3 4] ZEjolaLYo|E oS FAIste] 3t o
A%rE 37| witelgal skt Lefu) ofdtElo] EL] 83
7 w7 Wl A=) Sk Algkdolglal Harshe]
THHong &, 2008). LU} ZaE2Ho|ES gk 4lv)4
EAE 78 giie] oM At AskEe Ao
YeRES m(Mah, 2009, Xu 5, 2011) o= =77} Zar &3
=7 & e gAREe] 7Pt 2 ool ler] mEYX Y=
E0]7} packing effect7} #1X])aL =31 packing® YALS
2 ol8) 238 Sk olo] e el wApEgkS Walsk
= 28-S 2 okl sktiMah, 20099014 7218,

B ATolA a-TCPe] 3] WeTE ST frofst
Al FHashe A9E VeI o] ¢ Hong 59 179}
+ H24L, Mahé] A3eh= fAksitt, A 877 ]5H1S0) ol
A FEks ool Qimn] AWIES] FEEE FEgo] Ao
100 MPa o], H2R8-91 %9 50 MPa oo 2 33k
ATHISO 9917-1, 2007). ¥ o)) AREEH A& F5-80lu



25 %9 a-TCPE T3k 1.8(121.12 MPa)& A EZ7|
T YFAE S iés}%o»} @-TCPE EFFA] U
2 F7)1d A
2 frolg Zol7h

o)

gllon, oo Thadde Bl 1237 }Oﬂ sAHL

2 )3 AoV} gRleme Agol AANY a-1Cpe]
glo] s} o= Loz

wep G5 GEAE RS TaEsselEe)

W A} fle) Bl M 94 BN Fule
2 uge AAEA TR
ﬁﬂ o rr+-e— s} whE

_1
A
rr
=
O
fljo
(N
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do
2
o,

PU T= /P71 ARE

V. CONCLUSION

B8 2Etls el oo| Qe AJHES] o TCPE
0%, 5 %, 15 %, 25 %S X35t E318k AHES] E3]Ag}
A} dEAEE S 2 v B 2HE A9k

1. 833 2HHAF, %) 13914 —5.91£0.35, 27-0)|4]
-5.88 +0.48, 304 —5.8210.37, 4oA] —6.06
10,35 oo Folgk xte)7} YIATHPY0.05).

2. T 2AEHAQ, %, )L 1iellx] —245,724237.05,
27904 —146.401306.38, 3w-ol|lA] —143.50£138.05,
4ol 4] =251,98+316,460]1 2101 2§k 2o 7} §I1
THp)0.05).

3. g3HA (area, mn) 1|4 40.75135.3, 27 A]
24.05148.13, 3ol|A] 23.9£22.02, 430l A] 28.28
58,41 o]1om Foldk Apo|7h FIATHP)0.05).

4, ASAEWMPa)= 17ollA] 148,99137.63, 204
121.12+21.83, 37-0l|lA] 62.59+22.82, 47-)|4] 19.38
+7.74 o]oH, a-TCPY| 30| WST5E Y=
7} FJeA ZAaHJrHp < 0.05).

sle] Avke T 2 0« TCP Tl o}

F713 2%, E3vAe] o)t gldler, dEAEE
a -TCP2] o] Z71ghol| ule} Zasler g 2o A7
P o-TCPY] W IS oIt 5= giick
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