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Fig. 1. Fluoride accumulation of each group according to
time.
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Fig. 2. Cross-sectional microhardness values among
groups by treatment according to distance from filling
materials (Control site).
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Table 2. Statistical analysis on accumulation amount of fluo-
ride concentration values

Z-100
Dyract AP *
F-2000 * *
Fuji IT LC * * *
(* : p<0.05, Scheffe test)
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Fig. 3. Cross-sectional microhardness values among
groups by treatment according to distance from filling
materials (Caries site).
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Table 3. Statistical analysis among groups by treatment

according to distance from filling material

Table 4. Statistical analysis of microhardness values of each
roup at 20um from filling materials in carious enamel

Normal 7-100

po 055 0628 0956 0785 0873 Dyact AP *
Caries F-2000 *
Enamel 0.000 0.102 0.106 0.066 0.087 Fuji T LC *

(One-way ANOVA test)

Table 5. Microhardness values(Mean®SD) at 20um from fill-
ing materials in each group

il
7-100 Control (Normal) 319.9+25.3
Experimental (Caries) 211.3+15.6
Control (Normal) 311.9+35.0
Dyract AP
yrac Experimental (Caries) 283.3+18.3
_ Control (Normal) 334.2+50.6
F-2000 . .
Experimental (Caries) 290.3+21.4
. Control (Normal) 323.8+36.9
Fuill LC
o Experimental {Caries) 298 5+16.4

Table 6. Statistical analysis of Microhardness values at 20um

from filling materials in each group

A 1 B
Dyract AP gﬁg;gg P=0.029
F-2000 ggggﬁéé P=0.013
Fuji T LC ggg:gi;g:g P=0.025

Table 8. Statistical analysis of Microhardness values among
distance from filling materials in group I, I, IV caries site

20um

70um *
120um *
170um *
220um *

(* - p€0.05, Scheffe test)

(* : p{0.05, Scheffe test)

360

Time

M control

Mear Micrchardness

2 | A Experimental
Z-100 Dyract AP F-2000 FujillLC

Group

Fig. 4. Microhardness values at 20um from filling materials in
each group.

Table 7. Statistical analysis of Microhardness values among
distance from filling materials in each group

Z-100

Dyract AP P=0.830
F-2000 P=0.596 .
Fuji 1 LC P=0.989 P=0.000

(One-way ANOVA Test)
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Fig. 6. Group |l

Fig. 8. Group 1y

LAEkA vk e R ke AL

e REL I EE e
Qoilre] a3
! A @7}

oA
By

at)

2.

I mﬂ:
o

po St

-
ox

7L

it &

lo ;U%E

o B
2o »&
i 2
o, =
il

;@

o

i

O

o2

[o o b st
A>i{l
=]

9l~tﬂ rﬂga

XA

o=
5 ] Aol

e} ofo]
g}arA o] 2|
R Wt A5 A0 2 BAE £
79 Aol FHEo) AA Aty
Fhe Al B 4 A4 AH A8
2 &35l B85 3 59 tekdl 7
1;1 q1u¥3340>~ AN 74 oz
B3 g wlg) &
st Aol B

e ol gHe FEAZNE

>
=
Im
rlr

lli

o

rir
[o

N

ot
_L

i
>
Ho
)
rbl
nﬂm
b
—\rl-'

N
)
>
X
k

T

&
b o

we ofy
Aot
_O'L
A

g

LN
g .

do

o

_);L

o

)2

tlo

4 o o
Li?i it
=
ol
X
2

b

,J
o R
=

I o2

L oo Y2 oo o ot o o
ol
=

e
AR X
o 0N
A

c

- o

X0 o>
(RUNE
)

>
Z o
, 2
i

2] E_-"]:g]r B4 4 24%9,
2 Zolgald] Ugt oldd FEAE 7™
g ofoluynie] GAHEE Bt AHE
g 2208 AIMega B8+ polyacidmodified

oo rif
—{o

Al4ro] HolA

[e]
i

o
=
£l

Jz ol

HA
31 9

S
3
=20 29
2=

do >

©
%



J Korean Acad Pediatr Dent 29(4) 2002

#7o| AgEgon] AR FEF AFEC] EAHA 2
A E9E Wastn ok AR 97 29 Axee &
g YR W7k B4, & Av4 2 23] A4S A
Ue A 24 shgo] glol® & AFRFEE Ve B9 ol
2 ¥ BT Hojd Ao Bugw glome? w3t 1d
A 34zt A AFONNE B HAF fASHAY S8t
A BriE 1 JoE® oA Axne] B4% AFY # A
B4 So A dFEL s HuHm gl ¥eiA
71&¢] Zekx ofol o FEA M 2 FEE UH A
Aol i3t 8524 2 Q433 G N Are IR A 23
Are] AAdA AFsta e WEES Adsians A g
A QA 7] wWE o] B4 fele g #AAA &3l
Baz sigich 4y 2 439 oxE F7hl Ao Aste
Habd A|H o] Aule) 972 FEAA BT} FEEA
fEHE EAg A8 $4 Wi AN 2y B o}
VulA) dute] 24 Wekd AR Tga P48 =Rda §
A 4ol B2 ¥ L Fojdo] 77 UelAe 94 FH=
7 vwal BRaat sldout A4z Agay et 29 ¥
Aol A9l o] FojAA) ¢m AP F A PFAL] Wsh H
7] go}l FEE F9| S 4o AN FHAT 2HE
23A =}

71&9 Zekx ololexr| FEAY 4 frgld AY AT
E4 AW EE AEd BAglol dutAo R A 2443 T4
AExo BAvt $291 2§ fEldgo] F43] A Al
7t Aol whe} A7)7F Ao 8LV A8 frElEe R
oElA i, 1988 Tay$t Braden®2 2.5 <t 2
2 ofo] 9 m AWES] Bafe FIE B £ 2 fe
go] 3 ZHagle] A&F o HE BA FEFE HAFA
thn B v k. SR vlmE oo sfdE HEe
AL olF o|AY A7 Ba: fel HIE A7 B
L 984 A gu B Ao 237t B4 felETs
233l Hwader ole AX3st AF 71T 5L 7
He AAs AA fElEE Eage] 944 AN 59
o od JFgg v EAE A7) Aot BL A F
Hla AF A3 FTs ofo) eriZ}t B B fEFE Y
BN AEH FAE F-20000] o %< /232 H9X
gk PRl AN F s B BAE GElEkA gt B
AL Adstne A A3E Jehld. ol AdA
BAadol 27 olA el A3 st gao] Ay wid=lZ] et
£ 7129 47 2usd X3 Aol AAR N Fd
Bao AN g 52 B4 R B R
A&RAoz g v f 53 Ao Ba?d up AL ¢
A a4 2 QX33 22 S el e Hage B
A r BE 7P A4 B4 Fxo dalA e olA7A &
HA JA G Aeolng AQNAE nEEd] E47F A7)
B AERAcR feEE ARE Az dop. I AE A
22 Basle 294 M E BA fe Fdol dolstA u

e & ok g A el

Z559 AF gelo] 714 BA
Aoz ALgso] gton] Bl wel ozte] =] o T
gld ] BE A7 ATe] G AvAd B fel IS F
AR e 255N o Be 423 vshita BaHgl
oy whd] 2Rl 44 84S AP dete) BE &
9oz pH 59 §AHE AHESAY A3 $49] Soulel &
A 4oz ABE WHol B0] B4 A2FE 248 pH
cycling W< AMgate AFEC] Hlwd HId HuHLe
w22 249] Q12 glelolu} ZHFoA R} B4 fElFo] 2
A 27lete Aoz FeA gt oA 7182 AT ATE|
thera A 2 B4 7 dF0xE Fgo] HEAE Lol
7] 9% A7So] A2 ruHn YEd 19999 Yaps
20008 KarantakisS?el ojsbd @xrlel 3¢ Zt2 ofo]
onn FEART Z7)dE B2 fEFe] Aot fAF &
2 g 7XIe] Azt Azte] met 2 2ol7h Aejzivkn Bu
sslon 3] AstE 2ASIAE 22 olo] Qxrd] ]
8 1 felgo] FEele 2k ool exw] £EAS A £
A B4 23S Uehioa Bag vl Qo] 7 94 &
Astolae] AXnY 94 oA T B JHeEE AN
zoth 2 AP E A2 ATENNAY $4o] e
= A 2Ad M) & 48] FFE vme] 1HA R Ao
ok goz o gk A4 AN AFL FIPH
7z AT AHER 1]Fo] B o] Fekx ofolexristy] B

2 fEl e Rol7h ¥ FOEUS AR AdHr) duE ©f

504

o] B galo #3 AFEE B AEH oz B2t R
ge g ot o)z g AFre] 94 o AX3s} &
o) B HEL AZ 341 AF 2 ABES B 5
£ 29 Wardd Wg 852 a3l Hausy & ¥ ¢
n|u]gt AFolmg B A3L 53 o2 Fela| izl 3.
SEA 9 92 a3E Fosly] gt dF e AN
o] N Aol o] Wad o]HF HAHLE AAB LY
FzAo R FARI fdat A@Aol A Folojof AT,
QF $4 WAZ fEA7E WidE o 7Rz e £
AZA A}-43 hydroxyethyl cellulose system& ©]/del &
AL BEATE ZHHHAL $53 o SR AT,

goa B qMsks FAE vlwar] A8 FPEHe=e
) ¥4 2 2 microradiography® AH&-3tA1, electron probe
microanalysis(EPMA) & ©]§-3le] A@#A ] <3 24 o
B4 B9 P24 W 2 n|Agie ¥SE JHHer 5
Hote W, B3 @0 #F AR 34 5 o83t
o SAEA0] opte pAsn FEL WSS AR o
S 4 9l WSl AleH T gl & Ao o Y
ZoA A An)7 BFL B A Wi HFEES
stolslgw AL N4 e 23L& 53 FFHR) AN S
3 vws) Bk

39 XA g AF XA I 92 ane AN s}
TIE Felalr|9e APwEe 3A 2484 Wl 7R

2n =



873E Adste] Arate T XopES AY T4
A&l Adte T BHer ERE £ e, £ 4E

AE A T 3FE A AR 27 sla) A
49 BPe Yesiga Adde 94E 383 Adl Y

& AU T el g A e =3 el B
Aol 4749 & BF 2§t /Al gt Adel exE
Fastate ok 48 o A AT 2] B4 A}
g} Zto] BfY 3% AALE viE) Al AEFY s
S Adaigit, £ AgoA ALS3 B3 o) #2E 53
B7ME & AHY 299 pore volume?] zlold Wt 2HE
9] Ao}zl 7)1 o] & B A Yy 24 HaAnte] A4
Z9] Rolo o3 4] BA FFS AR BT £ Qe

Woltt ol $4 329 o), Yol RE PP 5L F &
o 2 % Q& ol Y W AYHom 3402 Jg ¥
I BB 24 = S HY ZHY 7 9k WAL A

Uz o gt oA 234S Walsle g2 24
I A F4E B AYES 39 AR s 24 Ax
I1, ITT, IVES] A5 459 55 A3 20umolA oh& 59
o vla] uMAER 7} AT =A el ol $5E
A fElE Bavt A W3R AN EE £33 vehd
A% AdE o] AM3E 22 FHE FEEGM Y Az
7} ol R A3 hshe Aoz Jeyt A4 ¢EE
AA T0mFHE MR TR MO zjo)7t 2R g
Aog Hol &AM feld BAE 2 A4, ¢4
3t inhibition zone¢] FEEZRE 20umolA 70um A}o]7}
A FHAGR F2E 5 Ut v 2 FElE B 2494
2 AN 22 g7t $EE HAA A AT o
&S F g Jvn duds FEE HAS vt ske nlA
F23 ofA-29 B & 44F 99E Ztevin ddd
. Y% microradiography S 538 +E5-EA 9] Azl A
Zolo] m FEA] ¥l IS £ o d&F o FUd
golg] BA] g Ao| ol4 Loz dETH B AN s B4
2 R %2 179 BAME o= Az AH3g &
A7t FZEHAEY ol T2 et g AA3is gnel
Aoz Az},

482 53 A3vly B4 fs £5E T4 g3l
N3 AN 3 g9E gFgoz AT ¢ YA o] 3
F37] A8 e gog F O gUsty $AY Ees B
A7t E8¥ Aoz Algd)

i

¢

vzd B

aolgiAle g Av|4E A2 A vlwd H2d /dd
A¥EMS E4 A IR WP g AN g9s
7129 BT 28 ofol e FEAF S} vla Hl
Bux B A4S Pt v 22 ZES Al
1. B4 feEe 2g2 ofol o (IV) Fol AZW (L, 1)

10

505

- oAl

CHstofx|mEr S x) 29(4) 2002

T Hl8 & & B0 (p(0.05), FEH FINA
E [IIe] 1129l Hl8) 2 31& Jeh At (p(0.05).
AE &% 27 LY xR Adekgor
g vdebto v 11, 11, IV 29 AS 58 379 w4
AERE xRy FX9 FARH Ueisen $£EE A
Foll A HoABA adte FE A

CHF A B4 23 ATt A 2dFAY 47 ot

e Wil v BAHA R, 11, 111, IVES) FE5& Ady
o)A Inhibition zone®] ST XA Vehdo2H x)43)
7} APIAES & 5 AAT. ANFH B FHa
olo] @ =u)7} AxEw o] I3 Thh: TL AoE BHFYT,

ik

ret

e

. De Araujo FB, Garcia-Godoy F, Cury JA, et al. :

Fluoride release from fluoride-containing materials.
Oper Dent, 21:185-190, 1996.

. Karantakis P, Helvatjoglou-Antoniades M,

Theodoridou-Pahini S, et al. : Fluoride release from
three glass ionomers, a compomer, and a composite
resin in water, artificial saliva, and lactic acid. Oper
Dent, 25:20-25, 2000.

. Carvalho AS, Cury JA : Fluoride release from some

different dental materials in different solutions. Oper
Dent, 24:14-19, 1999.

. Yap AUJ, Khor E, Foo SH : Fluoride release and

antibacterial properties of new-generation tooth-col-
ored restoratives. Oper Dent, 24:297-305, 1999.

. Francci C, Deaton TG, Arnold RR, et al. : Fluoride

release from restorative materials and its effect on
dentin demineralization. J Dent Res, 78(10):1647-
1654, 1999.

. Park SH, Kim KY : The anticariogenic effect of fluo-

ride in primer, bonding agent, and composite resin
in the carvesurface enamel area. Oper Dent,
22:115-120, 1997.

. Donly KJ, Segura A, Kanellis M, et al. : Clinical

performance and caries inhibition of resin-modified
glass ionomer cement and amalgam restorations. J
Am Dent Assoc, 130:1459-1466, 1999.

Benneli EM, Serra MC, Rodrigues AL Jr, et al. : In
situ anticariogenic potential of glass ionomer cement.
Caries Res, 27:280-284, 1993.

. Berg JH : The continuum of restorative materials in

pediatric dentistry, A review for the clinician.
Pediatr Dent, 20:93-100, 1998.
. van Dijken JW : 3-year clinical evaluation of a com—



J Korean Acad Pediatr Dent 29(4) 2002

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

pomer, a resin modified glass ionomer and a resin
composite in class III restorations. Am J Dent,
9:195-198, 1996.

EL-Kalla IH, Garcia-Godoy F : Mechanical proper-
ties of compomer restorative materials. Oper Dent,
24:2-8, 1999.

Burgess J, Norling B, Summit J : Resin ionomer
restorative materials. The new generation. J Esthet
Dent, 6:207-215, 1994.

McCabe JF : Resin-modified glass-ionomers.
Biomaterials. 19:521-527, 1998.

Letzel H : Survival rates and reasons for failure of
posterior composite restorations in multicenter clini-
cal trial. J Dent, 17:10-17, 1989. o

Varpio M : Clinical aspects of restorative treatment
in the primary dentition. Swed Dent J, 96:36-40,
1993.

Lavis JF, Peters MCRB, Mount GJ @ In vitro
changes to Dyract compomers restorative immersed
various media. J Dent Res, 74:491(Abs727), 1995.

Peutzfeldt A, Garcia-Godoy F, Amunsen E : Surface

hardness & wear of glass ionomers and compomers.
Am J Dent, 10:15-17, 1997.

Eliades G, Kakaboura A, Palaghias G : Acid-base
reaction and fluoride release profile in visible light-
cured polyacid-modified composite restoratives(com-
pomers). Dent Mater, 14:57-63, 1998.

Abate PF, Bertacchinni SM, Polack MA, et al. :
Adhesion of a compomer to dental structures. Quint
Int, 28:509-512, 1997.

Brackett WW, Gunnin TD, Gilpatrick RO, et al. :
Microleakage of class V compomer and light cured
ionomer restorations. J Prosthet Dent, 79:261-263,
1998.

Cehreli ZC, Usmen E : Effect of surface conditioning
on the shear bond strength of compomers to human
primary and permanent enamel. Am J Dent, 12:26-
30, 1999.

Paika Y, Abdel M, Fouad SS : Shear bond strength
of Dyract compomer materials to dentin of primary
molars. J Clin Pediatr Dent, 21:305-310, 1997.

Hse KMY, Wei SHY : Clinical evaluation of com-
pomer in primary teeth: 1-year results. J Am Dent
Assoc, 128:1088-1096, 1997.

. Mass E, Gorden M, Fuks AB : Assessment of com-

pomer proximal restorations in primary molars @ A
retrospective study in children. ASDC J Dent Child,

25.

26.

27.

28.

29.

66:93-97, 1999.

Cehreli ZC, Altay N : Three year clinical evaluation
of a polyacid-modified composite in minimal-invasive
occlusal cavities. Am J Dent, 28:117-122, 2000.
Modesto A, Chevitarese O, Cury JA & Vieira AR :
Variglass fluoride release and uptake by an adjacent
tooth. Am J Dent, 10:123-127, 1997.

Vieira AR, Souza IPR, Modesto A : Fluoride uptake
and release by composites and glass ionomers in a
high caries challenge situation. Am J Dent, 10:14-
18, 1999.

Strother JM, Kohn DH, Dennison JB, et al. :
Fluoride release and re-uptake in direct tooth col-
ored restorative materials. Dent Mater, 14:129-136,
1998.

Shaw AJ, McCabe JF : Fluoride release from glass
ionomer and compomer restorative materials. J Dent
Res, 76:39(Abstract 203), 1997.

30.Groeneveld A, Purrell-Lewis DJ, Arends J  Influence

31.

32.

33.

4.

35.

of the mineral content of enamel on caries-like le-
sions produced in hydroxyethyl cellulose buffer solu-
tions. Caries Res, 9:127-138, 1975.

Mjor IA : Frequency of secondary caries at various
anatomical locations. Oper Dent, 10:88-92, 1985.
Maclnnis WA, Ismail A, Brogan H : Placement and
replacement of restorations in a military population.
J Can Dent Assoc, 57:227-231, 1991.

Forsten L : Fluoride release from a glass ionomer
cement. Scand J Dent Res, 85:503-504, 1977.
Forsten L : Fluoride release and uptake by glass
ionomers. Scand J Dent Res, 99:241-245, 1991.
Glockman E, Siglish B, Gehroldt C, et al. : Fluoride
release of different types of glass ionomer cements. J

" Dent Res, 76:316(Abstract 2421), 1997.

36.

37.

38.

39.

506

Horsted-Bindslev P, Larsen MJ : Release of fluoride
from conventional and metal-reinforced glass-
jonomer cements. Scand J Dent Res, 98:451-455,
1990.

Tantbirojn D, Douglas WH, Versluis A : Inhibitive
effect of a resin-modified glass ionomer cement on
remote enamel artificial caries. Caries Res, 31:275-
280, 1997.

Hicks MJ, Flaitz CM, Silverstone LM : Secondary
caries formation in vitro around glass ionomer
restorations. Quint Int, 9:527-532, 1986.

Forss H, Seppa L : Prevention of enamel demineral-
ization adjacent to glass ionomer filling materials



CHstofx| 2bst5| x| 29(4) 2002

Scand J Dent Res, 98:173-178, 1990. 42. Ten Cate JM : In vitro studies on the effect of fluo-
40. Hattab FN, Mok NY, Agnew EC : Artifically formed ride on de- and remineralization. J Dent Res,
carieslike lesions around restorative materials. J Am 69:614-619, 1990.
Dent Assoc, 118:193-197, 1989, 43. Arends J, ten Bousch JJ : Demineralization and
41. Tay WM, Braden M : Fluoride ion diffusion from remineralization evaluation techniques. J Dent Res,
glass ionomer cements. Biomaterials, 9:454-456, 924-928, 1992.
1988. '
Reprint request to:

Hoi-Min Chung, D.D.S., M.S.D., Ph.D. '
Department of Pediatric Dentistry, School of Dentistry, Dankook University
San 29 Anseo-Dong, Cheon-an, Chunng-nam, 330-714, Korea

E-mail : pedo@pedo.dankook.ac.kr

507



J Korean Acad Pediatr Dent 29(4) 2002

Abstract

COMPARATIVE STUDY ON REMINERALIZING EFFECT OF COMPOMERS

Hoi-Min Chung, Yong-Kee Kim, Jong-Soo Kim, Soon-Won Kwon

Department of Pediatric Dentistry, Graduate School of Dentistry, Dankook Ui niversity

The purpose of this study was to compare the amount of fluoride release and remineralizing effect of compomer
with those of glass ionomer cement and composite resin.

Composite resin(Z-100®)was used for negative control group(Group I), glass ionomer(Fuji II LC®) for positive
control group(Group IV), compomer(Dyract AP® and F-2000%) for experimental group(Group II and Group I1I).

The results obtained can be summarized as follows :

1. Glass ionomer showed the higher amount of fluoride release than compomer groups. Composite resin
showed no fluoride release during test period.

2. Significant evidence of remineralization could be noticed in samples of all groups. The highest degree of
remineralization was observed in glass ionomer group followed by compomer group. The least evidence of
remineralization was observed in composite resin group.

3. Microhardness values of carious site was lower than control site, but Microhardness values of caries site at
20mm away from filling materials in group II, III, IV was significantly higher than the other area.

Based on the above results, compomer could be considered as one of the very attractive restorative materials
in the field of pediatric dentistry.

Key words : Compomer, Remineralization, Fluoride release, Artificial caries lesion, Microhardness
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