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—— Abstract

A STUDY ON MICROLEAKAGE OF LIGHT-CURING
GLASS IONOMER CEMENTS

Kwang-Soo Fark, D.D.S., Young-Gon Cho, D.D.S., M.S.D., Ph.D.,,
Ho-Keel Hwang., D.D.S., M.S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Chosun University

The parpose of this study was to evaluate the adaptability to tooth structure of light-cured
glass lonomer cements,

In this studyv, class V' cavities were prepared on the buccal surfaces of thirty extracted
human premolar teeth, and they were randomly assigned into 3 groups with 10 teeth. The
cavites of each groups were filled with the Fuji I LC(GC International Corp., Japan),
Vitremeri3M Dental Products Division, US.A) and VariGlass VLC(Caulk/Dentsply Inc., U.S.A.).

The specimens were immersed in 1% methylene blue solution and stored in 100% realtive
hurmidity «t 37°C for 5 davs. And then, the specimens sectioned buccolingually.

Degree of dve penetration at tooth-restoration interfaces were examined by magnifying glass
at occlusal and gingival margin.

The results were as follows
1. On the occlusal margin, among the experimental groups, the group 2 showed the lowest

microleakage(1.40+1.17) and the group 1 showed the highest microleakage(3.1070.99). There

was significant difference between group 1 and group 2(P<0.01).

2. On the gingival margin, among the experimental groups, the group 2 showed the lowest
microleakage(2.50+1.08) and the group 1 showed the highest microleakage(3.50£0.84). But
there was not significant difference among the experimental groups(P>0.05).

3. The degree of microleakage at occlusal margin was less than gingival margin in all

experimental groups.

721



4
oo
2 g

e

o

oft
fo

Ml
3_1;
fd J
o

a1y N
R B

Alet AT E
Bl 7 bl
3}71] CRERE
3} o) xhg- % S
33*1 71w vhebrt z].»,:o] G
’.‘.EV
1955t Buonocore'”ell 2]sf &
o] 2% olef B ATFE T AR
kAo o) g2 Hol Z71E 1 W
Fol A ojdlxivtn B vk
e A gotd "Oﬂ =3
ol zlojo] wg
ol 91 qYe =

AR oS W v

[e]

2

"_h, —{m

122
1 (e

A 7pX ]E of718HAl

A

ol
2} e
o= /\Lo]./tﬂ

-116)
a St

=gl 2olo] Q -1

AHEE 19749 Wilsoni}

KentVell ejeto} 7gtslqled o Aae A
AolE AMES 7% A;AY 18z BEiAuE
At Fajota”dE AF &9 AAAFY 2
B AuE AMERZ AU

olo] McLeans & Ege|z19] Afol/wjera
olrle] MAYEL EdRmal §lEAdA B
gl pAjul AopdolMe] FEtiole] Qe

o] AmlEe] H3HA —% 0|83} 959 71HEH
;delsololowm] AJHER o) Asta o] 9o
Hole A FslE “Sandwich technique” &

T8k

722

Maldonado52& ZalAojo] 9 xr] AlRlE S}
AYAOIE AWE gz ZEEFIEAIYE A
HE 2he] BAfrelE, Az wE g3z, 23
el AgE 2 o459 sse] B vlwAT

ol Fehzolol@em ARMES} $4dithn wx

}wbﬂl olghzto] Fehzolo|Q ) AWE
APRONED - 2 Ashe) st A, A

ilﬁvg”-“”’, AobAst Hls

LS

09—'
rr

we o Hx

agem 24 3 oHEelt
Aelgel Qoiie wAasa ¢
AR QAAESt AHHE} o
aFHEA 97 rEace? eae sk

Al

o
_Q_
o=

Fp2olo] o
A7HA fEoz &
$oBAM tF BE
Zo] 2rolm T‘*WR
Auldel g3s= A ]
AFEEAL AHA fE S
Sol EAA A4F T 5
2 E3 B3ygA7te “Sandwich technique” ol
o] g-#rt.

aejv} Fekiololown] AWE
7 ofjuisln QlatolAA| W Ed] Hla) )
I I A R R T g AR e B
d FoR Q8 2] AMREA Fe
e s el M AHEE 4= §lo] 2 base
o} liner2 AFE* P8 gih,

Fohopo]lwrn AJWE 9] 7] &3
35-50%2] polyacrylic At} itaconic "‘H'—}
YR HrtEo] Ax g AAA =24
Ax717] 9leted ALgEm] JAHES WA
53] o} -r7]’é°ﬂ oA FAAER #
T2A%E T F e FA4E At

= *]‘{‘l-‘i"-‘* ALE B o e}
= "‘“’Wﬂ ¥ 3tz
ZQlee] 59 §
d n FARLozA

[e]

|=]
oy ie

o

i
ro K

~
2

i

oy o m

S

b

=)

== e
g 3



o] #}3} chelation 2.2 Q34 o] AFESE AHE8}
zraeke] 1A% A¥RGE 35
Age P& AU

e} olelg of2i7tA A& 7HA AL AL
o] gtel A7FEHE Fepsotolen] ARIES
#719F g5 ofg sty S Gl
ulg2) 7t Bobseta AlvlAdol tha Hojx|v ¥
AP BERE AT RHHEA AA vhes
=5 QARE ¢ AAREs ok GRS A

I 909 o]E Batr] A% BAE A7
sjo] TyIBIIE)

Mathis5 "ol sl #A9) A7E@E S
olo) S wv) AMES FEHE W Ne HWIHE
oM FEHY B ARE v $I3Y
& Sajrolol @] AlRIES] e 7HsAol A4
€ ola), Hol BFEE hybrid glass ionomer
AmEZ FFE ddate] 538 Vitrebond
@M™st Variglass(Caulky™®, Fuji I LC(G-C
international) 7} 27452131 base} liner £
core 248202 Vitremer(3M)X7F 2745 At

ol23 FFFR Fzotolewr ANIES
A7 SR By FEE Az P
dow PAFY glon
whetA] o] AlRME: ‘:'°ﬂ R b
A48 302 ZARHE = o] o]
A A7) 7 A ¥ ?4'-5 wke v)Ee] Fets
oloj@ ] AlWEE ZAsiEEd 819 Azl
Bashy ol 7]@%?1% Az B3 A2
obsle WA 8t7] 9isted Bol HEE Fsfobsic
g oleist HollA FFEY Sehzote] 2 Al
e w7kl Sl 7Hsste] Be HES
Hojg 98 5 gloy X7 FAd vpFelrt 7t
satke 38E 7HAE A

webr] ARpe 7182 Fesotelexrie] ©
A e BFHY Fehsolol ke Al
E7} #2ol oj7] Aol A Alaksa gli= vl ol

= 3%

SR ES CI LR

L

Foli o

so,g

723

3 #3EE 2ol wn

g3 WA g nmd ety lslel 24
%L%‘ii}fsé 2l sojol o AWE Alo]e] il
4% vt ohre] AAE &
nfoltt.

Al E &

1. Algiz 3 2y

1. AEXE

B Aol 5 ¢
F(crack)e] f1&E ‘%}715 Abakel Al 30704
Ay otz AT Al HEad det
2~ olo] 9 v Alwl °J Fuji 1 LC (GC Interna-
Corp., Japan) Vitremer(3M  Dental
Products Division, US.A)®, VariGlass VLC
(Caulk/Dentsply Inc, US AV E Abgalslom,
FRA FFES AT FEAPITE Visidux
2(3M Dental Products Division, US.A)E ] &
&t

tional

2. HEuy

A}, Bher x| 30709 Awell K-2hEl ¢l w3
A4, D olBd T E5m AN A
S (curette) S o] &sted A AsIAT

N

I &job= 315;"] No.701 bur& o]&slo) &%
o] x| A%l 55 oH52 At by Wl

-z 2 %7 2mm, 210l 2mm, * A H A4S Ao}

o] g5} o) Yhipi: AP os @dedle

, A Zo) ol iy él G sl e
o] otei e Abobol QA Bhu v Bluitp e
No.701 burZ A% Z A lx R RO
29} No.701 burs o] &3bo] op¥ix} 9pad-5 ;9



Abe] 2| Aol ule} A

o]]/q 33 & A—]?s:l7]

ct.

A 2 e
(lass lonomer Restorative aner% ‘i}ﬂé}i}
ool 30z3H Eza}oq 7 _@1 71 3

VitremerZ $3 % 2.2, Tri-Cure

Sof-Lex disc(3M Dental Products Division, U.
S.A)E o] &3t nhFE| 9 AntE A fE o
VitremerE 43 7] 202 dvlg AWE £4
o) Finishing Gloss& E¥3l1 20&3F 32AE}

k.

2} Holz F&o FAS AlWES AHEY
FA ImmPE SAFE YA XeHg H
Uiz 23 =xsqch

37le] Fo g BRE 7} Xoke T A%y
TAE A gho] YF o FIEE 1A},

Z et ~¥ FA7]E 1% methylene blueE £ %
of F{isted Xolg F7IA sk 37T 100%2
FE7F x4 7](Han Back Scintific Co.,
Korea)oll 547+ 2 @aich 58%F 2 Aote

R)Eol| A A A3 = 22 7)3o] A EY

=

\

60
B33
lo 32

724

=2

Z} Aop= 14:-9] NO.699 burs o] &3t ¥4
WO 2 AlWES] FYgo] FAHEE Hg &
AFEZL ZHE §2E A Sof-Lex discE 3
Z3tA dAvtstot

Aot AlMES] AWE weh AT Asel
AFAEE g9 7lFel et 2442 g
A 25 AM FAE ol g3t FAson A
2UFF g3 2ol AgsAtHaE. .

E : Enamel

D : Dentin

G.I Glass
Ionomer
cement

O 1. A Fake] ANy
0= MLFFE7 RS
1 = 94570]9 1/2 olste] MLHF
2 = 953olg 1/2 o) -FHo] ux)=x]
& Y2AF
3= 9520l BEMAA AFE MLHF

4= FU7iAe FHG 443

o ALATAS e B2 Fo)4
4& ANOVAE olg3stgonl, BFX ALy



. Al 3 M b5 EAE o2 fol3k 2to)E LFERWY e HP<0.01),
A 1 Al 3, A 233 A 37l = A g4l

wgHE 250 2} o] MANRAEE o2 Fofg &o| b vpehLbA] FeHP>0.05) (3
E 13} 7 wddEa 2 &SMe| 7 o] A 2, 19 2). .
2AEA S e F24 L SPSS program® ©| Aezoa] MRATHEE A 20004 250
gato] ANOVAZ EAA shgdn, AFAAe = 1082 7k A7 vehga; Al mox 350 +

055 o)A ScheffetHl 02 BASATHE 2). 0842 7H4 %A JeptoLt AL, Al 2, A
WgH oA MArAEAEE A 2FoA 140 323l BAFHoR °16¥ xkol 7b vhERLbH]
1178 P HA deRgan, A 150 310 = GoHP>0BNE 2, 1Y 2

0997 7H4 wA et Al 137 A 23t

<

H 1. 2% 2o MAASHE
ST .[ S
S 1 2 3 4 5 6 | 7 8 9 | 10
i | o1 2 4 4 1 4 4 3 3 3 3
. .

Wooed o4 | 1| 3| 1o 1 1 Lo

% | 32 | 3 1 4 2 1 1 3 2 03 13

I E R 4 4 2 4 4 4 4 0 3 14

A | i _

2 4 1 3 3 1 3 3 3 1 3 1

T3 4 1 4 | 3 3 3 4 ) 1 4
¥ 2 Z o By MAXEMT Y ScheffeCtESH|n

7 ALR-9 | HobF BAANEAE Scheffe’s multiple range test

-~ 1 10 310 *+ 0.99
Al
%

& .
ke 22 10 140 + 1.17 NS
;_ ) . NS
‘ 32 10 230 * 1.05

1 10 350 + 0.84
2 B NS
e 23 10 250 * 1.08 NS
5 NS

33 10 320 = 1.03

* 1 P<0.01 , NS:non-significant

725



a8 2 % 2o BF MANSHE

45

44
% 351
3
£ 254 EIES
: 2 B2z
x B a3z
3 15 ¢
=

14

05 4+

1]

agad

V. &@ ¥ 2ot

19553 Buonocore'®ell &l8] A7t 83 ofa
Y g 4 AE HEA FHA HFAT)
o] AJME o) Ve Aol ARy
o2 Wergox el fAYo| FiE1 MAFE
o] A AAFct B g BHE, AolA H 2ol
3t A7E 19823 Bowens'Po] feric oxalate,
NTG-GMA % PMDM ¥2]9] Aopd HAAE
A3 Barkmeiers' & Aotd Azl
A3 T v)HFEo B AtdlM APHEF B
the X &3 HARA vlAlFEe] 4 ZA
Uehdos 21% v gle®  Munksgaard®&
HEMA ¢} Glutaraldehyde E3E-2] Aotz o
3 H2eg AFsixh o] Folx B A7t
AP AR Aol/ietFolAe] HA YA L
Nt ws) 2& FAYE /ML ok

19724 Wilson# Kent®el 98t} 7g 2
ghzzolol Q0] A|HIEL B dhte] Alv| A A&
250} CrispEP¥o] d2i7tx] 2343 B
Aol Aol dis) At ey o2l Fezol
ok} AME: HFF, Hotd E wietld 7
Sol) shety APV st AR AFs A
I FAlsle 0% Bd HPAE Bda B
EA

o
“

b=}

X

726

o] ol el
&S Foluxt WEAd A 5§t
ofFollA] Fupsiofo] Qi 4]
WES] HPA S olfste] obgol 7HNEASE
Zetsolo)ewen] AMER o)Fstal KR
£ #A3E “Sandwich technique”S F3 3819
c}.

o] 2] %} “Sandwich technique”oll #3ted A%~
Mathis 5> o] uhi& o] 48 2 g0l 4o}y
o] AR A G 4 wcka Bast
A1 Cooleys' Ve o|gA2 Aei7tx $5%Hy
Fet2olo] k] A|MEE o] &3t HE njAF
&g vl o] Wye A4S FHEAn
McLean5¥ e oj21§ wygos XAz} Bt
Aol AYHREE F/HNE £ Uk Basty
.

olglol = Fetaololeen ARMEE A&H
A BARILEIID G g 4G ThA
M H5zAs ABRY 87| u A8
A ohS e el GEA B FHFo] Hoi? o
AolA ol AHgEIaL ATH,

gehq olelg Pe AW Fesotol @]
AEE XA 2H HAsn, Av)de] dx3
o dAENo] ol A 533 37 $4F, AAR
PEEF, AR} PR FBA9] o] A, A2 ¢4
ZF, 71 FEE RS9 58, Ak R g7 Ay
A 2 P ANEES ojgsim U

o] 5 Zetxojo|xr] AMEE ARYE 55
of &3 AHE5Ed Mount™e Felolo)on:
o) AlFES] oo @3 AFollA F22old]e
o] ARER FEF F ANEE AFHajof
e Ae 9A 7% gt o,
Charbeneaus"™& AR nlRZolA Fx8 et
AL ALR8A] FIAME Feplolole e AME

x)otol] A3 A=Y, A 5% ETko]

=
FEHog YTk ¥ astR MathisE®

e e
A2YFE

3
o



B4e AN
o) o)l sk oeirkx] AEe sl
o 9 AR Feselelei AdE

a5

o} 7} sm—sz Avlgel tha gojxmY

WAL %3]

A
A7k WAL ok M

sl cLean®o] 287
3} FElrotolen AjwlEsle] AP EF

Aze] A 7He4e A sl A2 33YY
tolown) AREES F3E A B
&<l Vitrehond3MP'e} Variglass(Gaulk)™,
Fuji I LC(G-C international)®™ 18] 3 Vitremer
GM)P'7E 2751 Ak

B3y Bezolole

gefio

wol Ades 7AY
b oW A8s7) Sgo) ALge) @
]1:Lﬂ 88 oj4ke] A7ho] HQ 3

3 &<l J—?JL—_Q} ‘i}%%}i ‘%l IRARSE =]
crazing @} crackingol ™3 A 3Ado)
ol @y} Bt zlof gt €

¥ RFAS AHo

o £

rg £
&
ora

)
_>".'4
|d>;‘
K
4
e
g
=
1o,
=i
X
4
I
lo
N
o
i)
1)

o

(B ope oy oy
o

op X2
o = [0
M

AR

=
)
=
ey
tlo
N
2
e
-
i

o%
oz
>

1
A

rE o
rf o

ng

o] Bak vl ZAFM dentin conditionere]

AEHSE WATEY BEC) Aol Yot
B3d o BAYIAE E2F F7el Aol
FEY8 Fehaololowr] AL AN
wet SEaten

y

Sefzotol2wn) A
vl g7} 87 9
athisS™ Robbins

) @ u} QAL 35, Aboushc“”
Cooleys =19 Fukscz}) Mason5™, Watson™-&
FAAAED A S B3 ETsole]exr AW
E¢} XA AFRAE FFstd B
ATt

o] 9o FatAoto]l v AMESY X7}
o) AgHe] wal 957, o157, 157 4%
McLeans* Negmf‘—‘w, LacefieldS3o) z+2
Azl wel RAT a1 $57 Kerbys®
Fepolo) v AMES B zlate] 4
ZEE ZHE A7 2 FEiAe me Ayt B

E 2 Ades AT

gugor AR RREL £5 ¥FAS 4
ol/miobzl XA 1/30] LAEEZ B AT
T AFAY AR 5F FES AsA 4F

G ool ARAA TIVATF, 54,
oA Paele) AEAEE Bkl FEH|A 5
Rk



Fuji I LCE F43E A 13t M= 713 =4] vEL V. a %
el ﬂolffr RAT (2] 2 3x), vt 2

Aeuel N F AES v wsE RYAEH & A3¥ $3A 3T B5RY FehsotolLwn
o Vit S8 A 2204 7 e AUES] BATES HoAsl skl 30kel 4

]
2A%E e whE Fuji T LCE 243 Al 12 o 2720 53982 433 2h2h 10709] o}
o A= 7F A e Sol8 AlolE B o] A} 1542 Fuji I LCE, A 2722 Vitremer3, )|
(C1E 3 Rz oje At 7 AR wE E2aE OF 2 VariGlass VLCE ZtZ} $H38la 4 32Als)o]

I

4 whio) whz o] B WzALe| o]t 2T ANHEE 733'5}*]'{! & Sof-Lex disc E‘i’ig_ At

N
_i _

J:r.

N

.g

o

>

=

m

3

2

_l

A

v

N

’

5% WEoz A A
£d 2 Agel Agol aPUS urhe A&

FolA Awbdon o 2 ALHT AEE yE

A NAEE ]Q%Oii 235] EE’O‘}?&E}.

Zt Aol F3 $=XFo] ¥l 1% methylene

blueE FY3td 59 < Ma7t AFHES o)

T B2 BoM sRo] MAEe] m4e] No699
] Eo9] 9o =3 LR zgzl—lﬂlro—):o

e N i AE F Aokst AWES AWL weh AFR A
#l sles A AHFARG A7 wgEAS QeI Hy
J_lo-'y] Sparks SV % M4 ENS 0] 43} o7 Ao 7+ P& AEne Ag opei g
WEE *‘6“ oF gehnojelewr] AHE o Agg 9y
el Mgl SIS A3 gobael A4
£ rrll By %“—QO} qe vAlr &S BT B 1 RSN P A2ARH T A 25t0] 140
alglizd], o]i= MFPHSBo] A &E B} e AL + 1172 A 15¢9] 310 £ 0999 vl A A e}
WAL Bel ¥ elje] Anjel AREAL) O] (P<0.05), Al 1523 #) 25 2] 3 A) 2722}
oje) AutE Fstel R AFalef 27A)d 5 A 3Rl frel@ Zbolzk AATHP>0.01).
3 oolES B4sd B3R Fohsollews] 2 ASBOA B M2AFALE A 2ie] 250
ARl SA% F g NeSelMe) 4 = LOBE 7P MA dehga, A 1ol 350 *
SHTARS Ba 29, aings Nes p  OMB /Rl veston A wb e fel @
X = o}o 1
ol Vivomers. St # g He any MR B @A
3.*150:] =37 A Z0o] A3 ~ZT:L;7_,L£L
i oo $40 AAne WRYE e s e N
) oM wFHHo] Aemct 4l vehel,
E .
o il Aol M B 4 g1Fe] AT YHe
Aol £7kAI0] S BEU Fehaolol Reference
o n-u] AlE Q) 2T & & Hekz u A
PSS T TN WERTLED | wgs zew den wEEs A7
baolAel Merze) Aede) e B A _
#9 Febe ofolorn) AnlEe] Wl Wi
Gk e AR Arddt . e
e Rol| Be A", THPAHBEeA,
19:148-158, 1994.

2. A5, o]AA : “Sandwich &2l AVF

oF o] v AAFE vlX= ol e

728



3.

91

=]

10.

1L

12.

of " Fef kx| &83] %],
1993.

18:447-462,

-, Oilo G. : “Glass ionomer cement2]
1 Ao ot A7 Toghx) g E
2y, 19:633-640, 1994.

°|;‘é A 43288 Glass lonomer
Cemente] ZHAE] whiol] & Htzzxa
9] zgf;l-gio]] iL}'S} Alz‘ggl Oﬂ:f” rtﬁ§}j]y+

F_!v(

OL :9
)J

wO‘
o*> ﬁ s

A

853,

WEDE A, | 17:421-430, 1992,
o), FHO), AEF : “gobd HAXe 7}
#ehs ofol o] AMES] AFYE )

A= dgkol] ek A7, Tojgha| vl &85
Ay, 17:104-114, 1992.

o) 141, HlAzl : “Smear layer A9} &4
ol A7} FFUY BT ofol 9
wobazrel ARG Tl vA) = A, o
X ¥y =83 Ay | 19:45-63, 1994.

A Qlul Aol My wo] Ao}
A3} Glass Jonomer Cement?4e] 2§73 &0
v}t od ghol) thg A A ol Tofshx| ot
B ETg]a); | 17:355-364, 1992.

. Z248], F3e], AFE  obd xW At
Zebz olo]Qwm] ARIEC] Wl vl
A= g gkol] et A", 'rclﬂxl 7} x F8} 3
2y, 17:95-103, 1992.

C e, whakRl, ke, FHEd, #H7lE

“Glass ionomer cement 2] 2b¥2 g3}
of ¥kelk 1", T|ghA]al B E&E3) A | 181
~26, 1993.

Aboush, Y.EY., and Jenkins, CBG. : “An
evaluation of the bonding of glass-ionomer
restoratives to dentine and enamel”, Br.
Dent. J., 161:175-184, 1986.

Asmussen, I£. :© “Opacity of glass-ionomer
cements”, Acta Odontol.Scad., 41:155-157,
1983.

Atkinson, A.S., and Pearson, G.]. :

“The

14.

16.

18.

20.

21.

729

. Cooley, RL. :

evalution of glass-ionomer cements”, Br.
Dent. J., 159:335-337, 1985.
Balanko, M., Suzuki, M., and Jordan, RE. :

“Conservative Esthetic Geriatric Restoratin

Using Anhydrous Glass Tonomer”, J. IEsth.
Dent., 3:217-220, 1991.
Barkmeier, W.W., and Collev, R.L. : “Resin

Adhesive Systems'In Vitro Evaluation of
Dentin Bond Strength and Marginal
Microleakage”, J.Esth.Dent., 67-72.

. Bowen, R.L., Cobb, EN., and Rapson. J.IE. :

“Adhesive bonding of various materials Lo
hard tooth tissues:Improvement in bond
strength to dentin.”, J. Dent. Res., 61:1070
-1076, 1982.

Buonocore, M.G. : “Simple method of increa~

sing the adhesion of acrylic filling materials

to enamel surfaces”, J.Dent.Res. 34:849,
1955.
17. Chan, K.C. : “Microleakage between (lass-

onomer Cement and Composite Resins”, J.
Esth. Dent., 4:114-116, 1992.
Charbenean, G.T., and Bozell I, R. R. :

“Clinical evaluation

of a glass ionomer
cement for restoration of cervical erosion”,
JJAD.A., 98936-939, 1979.

“Dentinal shear bond stren-

gth, microleakage, and contraction gap of

visible light-polymerized liners/bases”, Quint.
Int., 22:467-474, 1991.
Crisp, S, Kent, BE., Lewis, B.G., Ferner,

AJ., and Wilson, AD. : *©
Cement Formulations 1. The Synthesis of
Novel Polycarboxvlic Acids”, J. Dent. Res.
59:1055-1063, 1980.

Croll, T.P., and Killian, CM. :

~hardened glass

Glass~1onomer

“Visible light

onomer-resin - cement



22.

24.

26.

28.

29,

restoration for primary teeth:new develop-
metns”, Quint.Int, 23:679-682, 1992.
Feilzer, A.]., De Gee, A.]., and Davidson,
CL. : “Curing contraction of composites
and glass—ionomer cements”, J.Prost.Dent.,
59:297-300, 1988.

. Fuks, AB. Holan, G, Simon, H, and

Lewinstein, I : “Microleakage of Class 2
Glass-lonomer-Silver Restorations in Prim-
ary Molars”, J.Oper.Dent., 17:62-69, 1992.
Galan, D. : “Clinical Application of Geri-
store Glass-Ionomer Restorative in Older
Dentitions”, J.Esth.Dent., 3:221-226, 1991.

. Garberoglio, P. : “The Ratio of the densities

of dentinal tubules on the cervical and axial
walls in cavities”, QuintInt., 25:49-52, 1994.
Jordan, R.E., Suzuki, M., and McLean, D.F.

“Light-cured glass ionomer”, ]._ Esth.
Dent., 59-61, 1989.

. Kawahara, H., Imanishi, Y., and Oshima, H.

© “Biological Evaluation on Glass Ionomer
Cement”, J.Dent.Res., 581080-1086, 1979.

Kerby, RE. : “The relative shear bond
strength of light-curing and chemically

curing glass—ionomer cement to composite
resin”, Quint.Int., 23:641-644, 1992.
Knibbs, P.J. : “A clinical report on the use
of a glass ionomer cement to restore
cervical margin lesions”, J.Oral Rehabil.,
F105- 109, 1987

0. Koicle, T., Yamaga M., and Hieda, T. : “The

t ot

Fracride from Glass-ionomer

ﬂ‘i]

Release
“oment and the Disintegration of it”,
aoiL Al 12:588-594, 1993

Laccfield, W.R., Reindl, M.C, and Retief,
DH. - “Tensile bond strength of a glass-
ionomer cement”, J.Prost.Dent., 53:194-198,

32.

37.

39.

41.

42.

730

. Mason, P. :

1985.

Maldonado, A., Swartz, M.L.,, and Phillips,
RW. : “An in vitro study of certain proper-
ties of a glass ionomer cement”, JAD.A,
96:785-791, 1978.

“In vivo evaluation glass-
ionomer cement adhesion to dentin”, Quint.
Int., 25:499-504, 19%4.

. Mathis, R.S.,, DeWald, J.P., Moody, CR,,

and Ferracane, J.L. : “Marginal Leakage in
class V composite resin restorations with

glass ionomer liners in vitro”, . Prost.Dent.,
63:522-525, 1990.

. Matis, B.A., Cochran, M., Carlson, T., and

Phillips, R. : “Clinical Evaluation and Early
Finishing of Glass lonomer Restorative
Materials”, ].Oper.Dent., 13:74-80, 1988.

. McCABE, J.F., Jones, P.A., and Wilson, H.]J.

“Some Properties of A Glass lonomer
Cement”, BritDent.]., 146:279-281, 1979
McKinney, J.E. : “Wear and Microhardness
of Glass-Ionomer Cements”, ]._Dent. Res.
66:1134-1139, 1987.

. McLean, JW. : “The future of restorative

materials”, ].ProstDent., 42:154-158, 1979.
McLean, JW., Prosse_r, H.]., and Wilson,
AD. : “The Use of Glass-ionomer Cements

in Bonding Composite Resins to Dentine”,
Br.Dent.]., 158, 1985.

. Mitchem, J.C,, and Gronas, D.G. : “Conti-

nued evaluation of the clinical solubility of
luting cements”, J.Prost.Dent., 45:289-291,
1981.

Mount, G.J. : “Longevity of glass ionomer
Munksgaard, EC. : “Amine-induced Poly-

merization of Aqueous HEMA/Aldehyde



48.

49,

During Action as a Dentin Bonding Agent”, ],
Dent. Res,, 69:1236-1239, 1990,

3. Muzyvnski, B.L., Greener, E., Jameson, L.,

and Malone, W.F.P. : “Fluoride relase from
glass ionomers used as luting agents”, 1.
Prost. Dent., 60:41-44, 1988,

. Negm, M.M., Beech, D.R., and Grant, AA.

:“An evaluation of mechanical and adhesive
properties of polycarboxylate and glass
ionomer cements”, J.Oral Rehabil, 9:161-
167, 1982,

Pametjer, CIL, Segal, E., and Richardson, J.
“Pulpal
cement in primates”, J.Prost.Dent., 16:36-40,
1081,

response  to a  glass-ionomer

). PPashley, D.H. @ "Dentin Bonding:Overview

of the Substrate with Respect 1o Adhesive
Materials”, J.EsthDent., 3:46-50, 1991.

. Robbins, JW., and Cooley, R.L.:“Micro-

leakage of Ketac-Silver in the Tunnel
Preparation”, Oper.Dent., 13:8-11, 1988.
Sim, T.PC., and Sidhu, SK. : “The effect
of dentinal conditioning on light-activated
glass-ionomer cement”. QuintInt, 25:505-
508, 1994.

Sparks. J.D., Hilton, T.J., Davis, R.D., and
Reagan, S.E. : “The Influence of Matrix
Use on Microleakage in Class 5 Glass~
lonomer Restoration”, Oper.Dent., 17:192-
195, 1992.

Swift, £.]. : "Effects of Glass Ionomers on

Recurrent  Caries”, Oper.Dent, 14:40-43,
1989,
51. Tay. WM., and Braden, M. = "Dielectric

Propertics  of Glass  lonomer Cements—
Turther  Studies”, JDentRes, 63:74-75,

P

52

57.

59.

60.

731

. The Mnaunal of Fuji II LC Glass Ionomer
Cement from GO International corp., U.S.A.
1994

. The Mnaual of Vari Glass VLC Glass
Ionomer Cement from Caulk/Dentsply Inc.,
US.A, 1992

. The Mnaual of Vitrebond Glass lonomer
Cement from 3M Products Division, US.A.,
1992.

. The Mnaual of Vitremer Glass Ionomer
Cement from 3M Products Division, U.S.A,,
1993.

. Tveit, AB., and Gjerdet, NR. : “Fluoride
release from a fluoride-containing amal-

’

gam, a glass ionomer cement and a silicate
cement in artificial saliva”, ].Oral Rehabil.,
8.237-241, 1981.

Um, CM. and Gudbrand, ¢lio. : “The effect
of early water contact on glass-ionomer
cements”, Quintnt., 23:209-214, 1992.

. Watson, TF. : “A Confocal Microscopic
Study of Some Factors Affecting the
Adaptation of a Light-cured Glass Ionomer
to Tooth Tissue”, J.Dent.Res., 69:1531-1538,
1990.

Wesenberg, G.W., and Hals, E.:"“The struc-
ture of experimental in vitro lesions around
glass ionomer cement restorations in
human teeth”, ].Oral_Rchabil, 7:175-184,
1980.

Wilson, A.D. and Kent, BE. :
translucent cement for dentistry : The glass
ionomer cement”, Brit. Dent. J., 32:133-135,
1972

“A new





