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Statement of Problem: Composite reins have recently become popular for posterior teeth restorations. Gap
formation and subsequent microleakage are of the complications resulting from such restorations. One of the
techniques to overcome polymerization shrinkage of composite resins is sandwich technique (application of
glass ionomer as a base beneath the composite resin). Since polymerization patterns in two types of composite
resins (light cure and self cure) differ from each other, various effects on the bond strength between glass
ionomer and dentin are expected.

Purpose: The aim of this in vitro study was to evaluate the effects of setf- cure and light- cure composite
resins in sandwich technique on the bond strength of light cure glass ionomer and dentin.

Materials and Methods: 40 extracted human premolars were selected and divided into four oroups:

Group 1: Light cure glass ionomer of Imm thickness was placed on dentin.

Group 2: Imm thickness of light cure glass ionomer plus a mass of self cure composite resin of 2mm
thickness were placed.

Group 3: Imm thickness of light cure glass ionomer plus light cure composite resin as two separate Imm layer
were placed.

Group 4: Imm thickness of light cure glass ionomer with 37% phosphoric acid etching followed by two
separate layers of light cure composite resin of 1mm thickness were placed.

SEM was used to determine gap size ai Gi- deniin and Gi- compostte interfaces. The findings were analyzed
by ANOVA and t-student tests,

Results: Groups 1 and 2 showed no gap at Gl-dentin interface and also cracks were not observed in all these
specimens. In group 3, there was gap between light cure GI and light cure composite resin and cracks were
seen in G, too. Group 4 showed gap at both interfaces and more cracks were seen in Gl. Groups I and 2
showed the least gap formation and group 4 showed the most. Statistically significant difference was found
between groups 3, 4 and group 1 (control), 2.

Conclusion: Base on this study, the application of self-cure composite resin on light cure GI showed no gap
and crack formation on Gl-dentin and Gi-composite interfaces and Gi itself. However, light cure composite
resins and glass ionomer etching aggregated crack and gap formation,

Key words: Polymerization shrinkage; Sandwich technique; Light cure glass ionomer; Self cure composite
resin; Light cure composite resin; Gap

Journal of Dentistry. Telran University of Medical Sciences (Vol, 16; No.4; 2004)



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Iails bS53 = Glpley rge! S50 w1353 le 4 595 pagisT B 2l Self Cure CusjggelS 9 Light Cure g jpsal§ 131 (guos 2

oS>

D2
13 3gmge CMSutio 5| Sa a0 gl (A5 SIS s L0 pan 3 (sl ol 3,88 53l Sl sz Lo s oy
WJSta il b allie sleadg, dlox ) a3l oho b Cujorals’ Jolh 2> 53 553 jop Cujoals (slagis) b Lplaid mesy? 290
o &S gl Bl e ol iy oS 1 B e Ot 4 agl S 38 i qstle by I edlind
iyl dygo 5 4y sk Soglize y35 b oNigds (Slacujgpelsy sthord sl & 0LigCIw (Slacajgels )3 Ggaeliajack
Abl azsl ol zle b yesil WwME 3L, (Jglile

15 plosil 0 z2le &) (6y95 posul MTBL p olesds (6555 Cajoald 3, b s Bin b ol dalllas 1SR

baih o) 09, 53 LS e y1j 09)5 Hlaz & g B! Slusl Jgay s ¥ (In- vitro) o0 aallas ol 33t gwr g W90
5 sose \ Cullid b 6y ol S O 05,8 53 03T A e pdaw 59y 2 sedbee N Sl by pegil K
Cajaeals = onbaa V Cooles b (53 yogial S X 09,5 13 b 0303115 0355 Copgeo &y g ewke ¥ Cusid plionh Cjeld
Sl jreske V Cuolind b gy55 posl M F 0,8 )3 .CE)S I8 (g teulie) Y 93 Djpo @ g fadde ¥ Sl & gy
590 050l 03,8 JE gtaudee Y AV Y Sjgio a5 yieskie ¥ Cusls 4 (590 Cajgeall —agb Vo Side & LYY S b sl |
ol laigni] b g 3,8 et gySHl CogSegSen S oslizl b Cujgsels—yogil IS 5 o33 pogial S Juolh 2> 3
a8 gy 58 dgayd S sep s aaiges b Julow g 4 joui tstudenty ANOVA

o ¥ 09y > adi eaalie pegil WY 0 S35 hd gle —pegl I Jolbas 3 (65,0 gun Vo ) (slimg S bl
P g8 5 i ssalie gyghyesial oS 13 Btiges dod 3 S Jy 35 oanlia 513 g5 Cajgels gl I Juolb
5T\ 03,5 4 bognye 13 s (ymaS 43,5 salie gy pegial I )3 55 (oaad SUS 5 5 Cudbd 292 50 o Jiol 4> g20
il 353 5 lgine GBI Y 05,3 5 a0l 098 L ¥ 5 ¥ (slemg S 10 50 ol 0w 9392 ¥ 005 4 boye (lie 20
(P<-/-0)

53,50 jag S 9 5> BSan sy pogial P 59y 2 pliosd Coioals 3,28 L oGS ol lulyd @ 425 1 206 At
S5 9503 jay g SinlS 3l N B g yesnl M 055 &l 35 5 08 Sajgeall 2 Lol o a2 LSy HelS o205
Dged By dls |

579 10535 CaissalS fistleond Cujaals 1s)g yagil Y gl b9, Loagmeliyeddy (AUEL 09 Sl

i e o€ A3y €8 alaiy dlea

(AT Jow F et 115 0293) Ol g5 (gitess sgiliags Shess 5 (S35 pale €45 €2 2i0is dhone

Pty 3 B e Gl el o Sl 02 1S
stbond Cuis 5 Cawl 03 e 5 garey 3o Juolas
(F) )l b Sleal) sbul 3 (658 b ooy dlge
b g gy @1 L B odgy ol onw 0)lgot i il 4
Sgo Juold s 3 Cutipyy g 53 Joyr Jleil s dlge
Jho sz 3 (1) al A Gl gLl g geee S
s ()53 S yod psoyi (st hylost SLOW adIE

D> 9230 clapimw g CojapelS (slacns) S ) g4

400
ooy Sy > oMl cpgtee S S
,_-;1 Bliio g 103 guus g (geuoyi 03be o (8AD) 5 slo!
g gl jee line & Cullpy) bl Clij)
g col ol Slao)ld g oy 4 om il oS
(Staining) 8,5 ) o Sdpog 95 Goed olaloly
b ogie g Ol ey ) g Culace U525 &
LX) b Jlis a1y Ly 38, canjl coly 50 g



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

(YAY Ule F s )l (15 5 93)

Ol plos (mblag Slass 5 (S35 pale oL S8 53l355 dloxa

s o508 IS ) gle g5 g oo rle CuiS
OMD 4 Cojaels b el g o3l 350 Sl
Cojgell b 4lis paey pln lply {AANFYY)
O 3 edigdibul (cla LT oo 4y Wl Sl
Sleedyy sebie cul @ V) o> Al ) gl sauly
el 003 Slpidn (eoMazs

{Y) Jold 013 )28 (25 (285 (gl —l

Ol 4 mdes Szt Susl ble S 5,08 -
O oA 4 Y

Otk oglgre S@VI L K 5 )08 ~

D 2 9 5P SBCejsels 4 4 aY 5yl -
C 556 ials

(V) aile leedgy pol b o5 (gjbualil -

A Sle & b ol gkans 1> cajguels IS i -
Cojoels i o b Cojgeels il s

e g ol JKb s ~

A5y duy o i 4y oS CugalS oy olsd o ;)
Ol yoss adgl Jobye 13 1) Gigalis oy (gl 25 sl
3 gl Juob 3o 5 (0085 1 U dloye) Cyjgrals’
JS4 s L Plastic Flow LUl ey il Jlus
PPy 295w & Cudl Cojguelsibeuss ),
o 2,8 Ojg0 ¢ Jold s> 55 i sl Ot ehal
M5 Sl o dpe el 4 agige AYe has
Jia5 a4 B ojlul 4 pely g 05 e 54T (Postge 1)
e I T R
& S ol 0 Geldl s g (YY) cudly anmlgss
P H{FE) 88 (o0 o e (Rigid) con ol ©)p0
Sroely 4503 50 JSbRa WY B Y sgan cla 55 does

ety g il S Jale oyl ale Blo pdaw S5 3 09 salgs

oo (glyy 35 I 8L ply> Cuo b 5 35,0 315 Bk 4y (g y2a8
.(“'(Y) .))'J 39?-3

Sy yme shimd el oad sl 5,80 bl
bl Juos 1255 53 50 Ko 0 lgam (9SG Cajgpels
S Sty 3929 b 55 19581 g 0391 2 slae (55 g
pie JSdo b lSa50les ob b i emeyi Slge aie
{FY) ditn dolge (20550018 (Sloean s 3ol

koo 13 39290 (il slo S ) a0 ol i
S 0 s> belse doa 1 wsigr slagys 5 s
OBy & ol 5 S g e Cyjoels oy (sla
Gl 0 08 3 S ol jope w0l ey
{F) 29550 BN Jlos Ca900lS 5 guel e yocdy

o sSse 5858 a3 galisyedy oL
sl aml 5l 268 lad )3 Cujorals uSyple yogige
{B) lise 3929 42 sl p3Y yogiga galo dlo yo

W joeels” o (AL oo eygamnlisyondy 2STy
Wt cnl {FF) s9d 00 (A U V/0) cilises slogas |
P Sl o Gl docudlS’ S5 (S0l o
392 5 Cnnd ot 2 S QIS & SjgalS wl JLail
YY) 655 o 5 b Ly b ujguals Jolins 5 55
by il s by IS g0l piasw By ogat
POl ) e b g A3l oS s (Slipe Cusls
Soul fols s 3 50 sl asly olus b 3wl
YY) 200, 0

oAlBl Gl L s s eae Jalge
ryge £ dor b by cyjeel gl jeds
Gy oo Mo QUG o] guaVgerd g Cujoals
Oy Opmlinyed N9y 9 o (Bl e (oLl
CEJ Coowr & 0> (558 Fapio JS3 iy joels

s {Configuration-Factor) oyi> JS5 ol j bt °

2 Jke Q‘,;c- 4l e 30 adinil ol 4 sniuil zokaw

kBl A5l gL cuns ol dppe sl e ) S
Fubst 93 g asa g odle o Jlail g ojis clao,lgyd 4 02igudd sy



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

19k o3 355 —0lalyy gl L5

w253 ple 43 5095 papiaT LS 53l s Self Cure CusjpualS 9 Light Cure ca jguals 3l (g 2

306 gblse dlox Jlaoml (Fawia¥l oy g Gl
CojoelS (25 25 2 e Oy & Bjegsl S
Lgl{;gbg.br.c ools g3 U‘-’-l ‘0193 Jﬁ)L( .(“‘J) ..\.u:’l.guao
5 S ol g w3 al ]y esle g3 (028
P oszen IVF) atdue e b el b
J 4 & S Slles w3 g (Bres slaeyis
5 Nasigl glo JalS @le g5 gle Boe Wila Jolge
JB olis Soul gbptece 3oeolil 4
4 caslio opey Al 3 gy ol s Gaiig
aznl s 4,500 Gy 51 W) S oSS Subjlais
ol Bl b UIE g pegl M o ojayedd;
b ol (39 U Cajgels Ggmlinyedd (BT
e o Glaie & clows ol 28 b opiocen {ra)
S0l CajonlS B o St 35 5 € 45l
.5)190 )‘ d)l:-au{ 2 .b]gi'un Eg_g.ﬁtm R .(“”n‘"c\') .Lgl._o'u.o
ookl il el gl & cwl dd Aoy
Johio o Caaless pagisl (X 2 Cajorals igulis ocl

{IV) bl esdes N

1

{

J52 0l B Je et 5 09 ;‘5‘“'-—‘ ]
e sl illas g S oo oal)h oji> JslST o I35
32 V) 290 N 2l & Cujaeels & cunl Jloj
— M 59y p 0P Cojeals 3l b adlas pa
55 S5 5391 048 iz gle 1 paghal oS pliond yout]
LBy (6,500 dallas 0 (WARND) 3 03 jep o
azdy NS wlidg o Cujgpels b oljon (g9 )‘“5"'-1—| o
391 03,55 92 2l g pogisl S O g JB 5 o
o3le 93 o 3 pduye S H (9l sSn S b Iy

pogial WS wis 3,08 K Ao > VA) A5 e

S o 3y > s 5 Cajoel o Wil g Cujgeld
Cojauels Visco-Elastic s, & oad adlapylis (YY)
2 FaS 5 2lml Cas iatnl gl ey (2STy
A5 sald Cujpels mees e sl il g Jobb s>
()

Croel i yonls (59| dinej o)lyd oddplost Slalllas
4 olond (locojgels & conl o3l Ui dacyjaels
o youly 0058l Jlaid (elboyled Cuow 4 g a3g7 Sy
Voo p bl ygeliopedds AV SAVANN - KXY Wgd g
5 5355 on gm0 3 odka ol )3 5 g g BB
Wy j9alS £95 cl a3 Gy 13) oo aobol Cacls VY
Wilagee (b id J5 51 B Camdy 33 55Tk Cose
B Cuo )b e Sulige Il gupdn odle (T
3,15 3529 oygelizyealy o> 3 Cajgeels (8l by sl
(853 o 0dla jd (53268 glot5 cplpls ATV )
b anlgs ol i e by Gl U Cojeels S
3 A S
25 OB 3l g a8 ¥e (o> g Sl 4383 )3 gy ey
Cuop g ol @ Af) 3pS e Coge Cujnel
Cajorals (s 23 3929 03la (Bl by (sl 555
Bl Sl AT amd 2 e Gl Copes )
om b ol 4 Cojaels sl a0 bl cuad
3 53 33 o o g Hledge flie by 100 g b s
{YX) 238 oo ool

oAkBl b allie lp eud)S lady) dez)l
oA 2058 (T Bl J2alS g lacy jouels (ygml pod
sl sy b Cojordls 5 0 gt s 4 pesid]
(XYY al

OSe bawgh VAV Jlo 0 5k sl gugsile by,
rogial I by caws Sl gle bey ol 2 45 ke
d9die (il Cuipels b Lim g (g b olbend)



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

(IVAY Jho OF o lad (15 592)

Lo (silays i 2ilags Slads 9 S8 5 pyle 8251 e ailais e

salinwl 3490 blga -3 Jg-\qh

sdle ol - 055l aild I8 asts £4i

Fuji i [c, Tokyo, Japan Light Cure Glass
lonomer

GC Americ, USA GC Dentin Conditioner
Brilliant/ Coltene,
Switzerland
Charisma/Heracus Kulzer

Germany

Self Cure Composite

Light Cure Composite

P Ele daw 59y 5 5395 segil IS b5 Ky,
D92 23 b 4 Loy don

o b sl aldd a8 el ol lu
B3 58 tad ooy S5 ple jon Sy cladls (e
badl> 550 b 593 301 jraslio 1 o] £ld)1 5 yroslse ¥O
Qsom)m@b@ui)lw.m&umgﬁy
4l 5 5o GC Dentin Conditioner aluwg
033 i 4l Ve g B uilS BV Do 4y o5l
Sa) 0bd dnogi Cund b ol AL j5md G 59
Jolel b 5 G328 4 (555 1 (o 0)kad 93 5 39 dileny
B 3D 53 s 203,845 4l YO s 4 (KoM
Rl 2le mas (g5) n g (Seodly dib> ol
oo aw 59y ¢ SISl Jlgi S S 5
1.2 4:)1.‘!' T" D o vaud !J.))f E)B Uzdél.él l.; L:A.é_)f _)1')5 _yb'q.;.)i
ont 5 e 4% Soew (BM UNITEK) 5.5 co o8
S50 (Suwdly dils 053 ¥ 9 VY (slomg)S 55 el po
o 5 Gl simaden ¥ £ Ly 15 6 sln b
dew oo by ad od)hE (ol dils gg) 5 cojels
15 Jor 1) 0gud 4 e (clong S > s £35S

Vs b gyg yaghl adS b o) 08
)5 )8 e gdaw 59y 1 ek

5 Fode V Culius b ()50 yagisl (NS Y 09,8 >

NP 035 Cppo d g faddia ¥ Cobud gliansd Sejgels

e Y 4 Sjgo 4 &5 (5 CojanalS b Y gy
(V) L5 013 (49,50 Vo b0 29> (65,0 g 433,

38 Cojgrall o)l Sl e Gan b pils adibas

- plosl s gle &y ()98 yaghl (oS Wl 4 olaniy

IR P92

loeslinal b (In-vitro) o0 adlas ol
S o8 Sl Jgany 5l B g Sl gSng Se
g 3 Sile g 0sd b Glad i)l oy
LA gyglpen ing

sg 4 gl Gl b E s 5 Ll ady) pdaw
olos B g 513 gy G S ole g it oS
Db 6 3Bl glod 55 g (¥+) Jgane o 45 aullins
Cosl gipr lghiss )l bae &5 cud S5 4y pgY
MRS gloj pSlas Adly oS Sgde 15 Slge (gl
alde Sl jubol i aiges Sliss) g1 59, Yo Legliin
d929 (st St dedliid (il ool I i (03,8 (s
FrBY¥e LlS)n b s 69 GsSg,See b ladige oS5
A gy plp

b omg eolell J4p8 558 51 egls (gilumslel (gl
sl A3 o2lizal U oA S by olyad joslye ) b
elue (15 L ab oaulg 150061 s ple u Ll
Sypo & g ol Ml Gty ol il pdaw Bl
4035 eobel jianlio ¥xB dlul b g iy

oo plod 53 4 o3lizul 58 S jl digad o ang sl
8 Sits ) cules jolite & dagliis 59y g2 IS Cote
Sygeo 4 s ol 5l g 08 asld 485 gl e Leshiia
A s 2103 09,5 oz 4 (Bolas

ozl M o3 )y Jolis o oolel (gleilss pe s
o3l 3)90 dlge 391 Zlo pdaw g9y 2 Cujgels g 5
ol odal ¥ Joao 53 gaivs oul 5



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Iyl w30 353 ~Olskag el S5

weilns ple 42 5098 2ol GuUB 33l s Self Cure Cu jyualS 9 Light Cure CapjpaelS 51 poo) 0

N ot (oSN gSssSee § Jols gl 4 253
ladigos oanlio (slp Canl 0395 Wadigai (gjluodloel o1y
Y L Jol8 365 bl o bl ¢ g S0l GugSng Sie b
g odliy (pgSee IO dga) Mo I S
E 5200 Autosputter Coater, oo b cuig opby
Sy daw g9y p Mb I oibg Polaron Division
b badiges j Sy jo upe 08,5 1,3 Indiged oad 03l
N P U O
oo LA aayy Yeoo g VeoedeodeeFerden¥D
Juald 3> g3 o b il 5 50 oy Jold oy 3y90
oy ~a9 el M gle —agpegal S
P Cwsd gy g &by 4 olge 3 Sy gy ujgrals
Slaggeil b otal oty oMbl g ()95 yogiul oS
748 fiseb) oo o t- student 3 ANOVA ()Ll

Wb o g 5o

Ly4mb
gl — a9 agal Y Jeolbis 53 55 ot (Sl
adlllas 3y50 (Slopg)S 3 CujorslS —syghregal WS
4y baye 55 e (2568 Cuh 0a5 0d)5l ¥ Joaz
Ohien o 9 ¥ 09) a2 bgye s b 9 V9 ) 09)5
BWE] Y 09,5 g dald 09,5 LU ¥ o ¥ slemg,S 3 550
LS VY U Y sl y guad) (P<+/-0) cudls 3929 Sl fxe

(.J.;.a::l.g‘.;o L;’B)IS” t.;J?gng)Sgp L oddedalie Cuxdyg

A eaby

o \ Gl by (6359 posil Y ¥ e S
Y aY 9 Syg 4 g yresde ¥ Cueldis ) ()9 CujeelS
85 B s yede

oo V Cuolius b (5,95 yagial M ¥ 098
Cajgpols —asl V0 Cide 4 AYY K phd el b Sl
Srosda V 4V Y Sjgo 4y g flonhen ¥ Caliid 4 ()95

9 ¥ (slamg)S 3 o3litul 3y90 (5355 Cujgals 4V n)
(A S 1y9u8 ¥ oS L adli ¥ wde 4 F

Gy 3 ladigal queeg Jolpe plail ) ey dloliMh
ek YE 5| g B0 azdly &5 Jgexe o (sgxe
3 lohiid dod s 158 Cilo 3y (S gl 5> ladiged
bl w5 b ey JSUSL cee
cwlxs 4 (Grinder- Polisher, Buehler Metasern)
5 S ool b g waD o3> By lesdes
b o S500)5 cdby 800 jpo b g oo )S Fee LLyl8
g b 5 (Ecomet II Polisher Grinder) 4Jb ol
ool iy s 95ee Y 3 ol b LSt paiagll
S il eud

b oy sy aige (gilwosll Lol 4l
33,5 333 S50 s 35 Canl Km0 98Il oigSing S
Sy gyl b Iadiged Il i>je cpb S
B Y. ol L g (Stereo scan 360,Cambridge)
gasuda B 505 iy S5 g 5y dmg SB35l pln P

(1 e=31aa5) anllhan 3590 (slagg,§ S5 &y (jluxe ;01 ) (395500 tpmann 52 53 031031 (Sile =T Jgo

ozl (¥ Joold o | pogial S Juoldan | 09,5
S 390l — 5590 gl -gy 5955ee) 3 931t
- : ald =y
GI-SC -¥
\RIAE=\FAn gl GI-LC -¥
/o (£V-Y)* TS5yt Gi-etching-LC ~¥

(P<'I'b) Aaly o,; lf )bLI:"‘ ‘_()LJ I3 d‘)b‘



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

(QFAY Jlo F o s 0§ 5353}

Ol plos o gl Slass o w3y pale BELINS | K2 550055 e

BENEIK

Y 09,5 3 Ele - 5599 yagiul o Juold d> - p1guas
(Y e e alef;50) (saLs)

ERl« 200 WD 28 feie k100 L PHGIO 20
S0 bt

S
G

Y

Y098 gle = 5,9 pogl oW Jold oo Y yiguai
2 boned o j9a0lS (5153 paghl W)
(Y eer ploify5

v

- r"‘h-—' . _J‘?‘; i LIRY -
59000 — 5590 yoghal (WS Jeold ua Y yiguas
(lp00e 2lif,5) ¥ 09,

2 (stbond

B}

S5 yoal oM 53 (S5 en ¥ g (0l2) ) 0g)S >
PSFY 9V lopgS o (FXNXY (sloy0a) 3,5 5o
Sloypal) 351 Cogy JB posul LM )5 Wadiges plas
ozl S ¥ 09,5 (cladiges ;3 pitmed V- AAYSD
gl Y S LY i 35 £S5 55068 &0 4
{3 sloyguad) g1 osilo Gl 5 e 4 odny

Sl Glesdo adllas S, 5 a5 cul S 4y Y
gl ¥ (ol 15 51y o StdS Ly b e
5 tbord Cajonsls 0 5 U g gle gy 0 )y
b np A8 0 S Skl gy Y Sy gy
o Jobhas 3 45 4 ssalte 59Ul GigSing Se
4N ppa) 30 @y 5 (69 Cujals el
Jole 295 o 4 > ol o (Sew & bl Jl e yuan
5 e > olitl a5 A3L €SG50 b 5 Suuil
3,8 Bl Lol adlhas  Souily ele 3,18 23,8
s

Cajgeel oB)S JB b il 3 b bl
5P 95 USgd (&) yaghl u,yg $9) 2 (hed
(Hlllae )3 o5 Lol 5l g ae )l MolS eun i 5 2,55 555
ol U el 01 plol gl sy 59y 1 9SS
oA pyp S35 el K g9y » CojpelS gy

A da .7
e

L.S'j'g! =
2V a8 bl 5 pbend (slacajolS gl adls
F o Jgl a8 Ve )3 Wcyjoels £ el (gl pacd
Sl YE U s 5905 o0 Oy 005 53 03ba s )3
O sV Caps g Cojosls b o abd!
Sl B cod cdip an b Gl o
il et 9as )l e )3 Cojguels M
wdlo » (_;).‘.'.of U.L&b (_gl.hui:.‘.'i 9 .))b dg2g Owlk)n._.li

.(\YA\:\H\) .)y.ﬁu.a .)l.‘:'!,_t_l CHR) e s 01.\5) Tans

i . ot W7 I TR L P
¥ g )5'”"‘" @Lu A W0 St



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

193y 3w 555 —Ololgs gl 455 w0l gle 4 508 Janis 1 MB35l Self Cure Ca jaselS 9 Light Cure a el i g p

S39 Cujguals -5 y95 yogl WS Jolb ss Y g 2 tleonsd Cu ol — 5593 yogil (VS Jolb a> L yig
(phpoee aloiS)3) (stlpr ¥ove 2lod;50) ¥ o095

o5l Y 5 21 - (5593 yogil W Joold 3> —A yrgead Vo35 gl -89 pogiel Qo okl o -0 g
*L 09,5 33 859 Cuigwls - 5,9 (rilp Yoo (o530 605595 G jpall — (5595 pog! dS)

927895 CunSLd e — (5595 yagi] W Sl s -8 yygead 9 el ~ 6 095 pagial NS Juold s -7 pgead ‘_
(Rl ¥or b5 ) Ss9f yogil ¥ 5 (Y er oleSy3)
S99 yasial LS 53 g inaS kil Lagd pe 030lie ool un g3 a0 50 *
el oalte LB 50 '

VY


https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

OPAY Jlo F o lad 1§ 5 5)

Ol ilass mllap Oloas g S5 pale sl8LIs (S5l Ao

2 42 S1e)5 yogal oY 59y 3 599 Cajoals b S
3 I3 255 Ge5 550 gle b eg] oM Jols 1o
7S5 535 an 5 Cajeals —regul oM Juld
JATIE SN Y a2 b oaslie jegul oMy
Soge 4 VGl 1S ) 65 Cujesls gmali pendy
GlBl 9 QUL b G s S jpuals” s (F) 3,5 o
O* g S o3le Plastic Flow 4ly 2o y$ 5wl o
bl gla BT a5 008 e i o ool
5099 (i) et 2 D ST Sl cam sl e
PO 3G 53 (W) 335 sl Jold as 4o 5, >
loojlers @ wad ags ol Uls paw 3925
AT et Sl 5 C 5 j2als ases 9 obib
ALl 5 ol 3p0e Caonsls 09 N jued alyjeuals
M enlio Gl o gmaliyyasl i Sl oo
po b ujenelS &Y 4 &Y ol g g egn]
Cajorels Cigmaliyyeddy gy Sl (A6 edsbnl (cla i
4 29 5395 yogial =Y Jlus oSl J 5l g9
gl P et 03)ly gy Sl Con oS s
26 Cojgell (B8 18 L pizes 1l ST e
sl X Juoli 1 33 5 (625 yosal ¥ 59,
Sl pagal oM Jold a3 g a5 ssmlie le
2025 Sl yogal WY 3 55 025 SS 5 538 sy
Cuot dlis Ferrari ¢ Mason asihs ol b abl
Plasschaert 4 Gordon ;; 4 Garcia 4 Crim {VA)
3 e Sy pogal oM (59 31 (5)98 Cajsals 318
DIF g edd gle b jegt] WM Juolin s 5
gegal M 3 plal e 3 Yheml s
oo P (FA0) cud odg LY S0 4 5 ol
2aY Y S0 4 (65 Cujeals 3,5 L Cooley
Vo B0 59k 33 (655 wssg pegil M Y sy ()
S 35S50n gle Tragul W Jolh o 3 g %

W

£ 09,5 13 yogial ¥ 53 balislonl (SbS 5 -V prguas
(Vo ileif 3)

a9 ozl WS bold s 53 535 5o VY g
O3yl 2 15 3 g 68553 Sy el
(Rl Yoo alaif,s0)

S5 ile olayize 3 el (ly ol g0 )

5 2lae stao)ld & Souil € He5h o i olal o is
556 ) o S 4 badiges ol Gilo oo
53 Cogmmlizyodh 29y LS g C8b 2l ool s B C
g g comlpyed ) 2l SUEH Gl ojgpels
3 5 S adlas cul 3 80 e ol oo
S Cool 1L ol () 9,55 330 yogtl oM 3 55
Pt 2 ol ilys gy5i yagul IS Jolus plonal
AL L fles Cuoglie slond o jguels Cosu bl



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 |

bls B J355 —0laley gl S35

w1333 gle 4 595 ragis] WHE33Y py Self Cure Cuyjguals 3 Light Cure Capjgsal 3l gspt

3 G5 ol 6y5 yegial N ek N Cuilbies
S5 il Gamlipesh SOAT ope Sl Culys
o)syd sladlae Cawl jZg cady o Sl
0y aqd 3 yaghl M L Colsud 5
5 G Sl ae Susl Jelse p)8

29 ploxl odige (glag el

S g5 doms

dgrge Sliadgione g Lalpd a4y dargi b pil adlllas
D03 olie ) ) gl e

19 ro5ial M 9y 3 bt Cajgals 208 -
¥ g gle raghl (S Jolbas 5y agSn
P S SSgen Oried 955 doml CajgelST sl
292 4o MalS’ a9 25 eanlide yogis] (IS

639 ozl M (895 2 ag Cajgrels 315 -
335 Cujgals —pogul WM Jolbun 53 553 Sop canw
b oanbie yegil WM 3 35S 5 g

CojoalS 318 S B 609 pesisl N 005 -
shaid glgS 5 9 3)5 sl 3 Jold a9 a0 (48
291 903095 £ 31 O o g 3503 90 ol (I 3

P T . T S Y TR T st TRo_anl RA =
1- Urdlg R4, FUWEDS JIVLL [CHLULALIYE L/CLLAL fvialiliars,

114l ~d Qo
11U L, ot

Sl 0 g Y pS el s and o 4 Ylazsl
2 8y el 0 (o9 CujpelS Ggmelipedy ol
355 ounlis pogl (W) (Sl SUSH 25 oorn
5 sl pogul LoME 5l ladiged il dalllas 53 .(V4)
9 Phillips asllas axidly b a8 xzdb 30 Jeold 3> g3 p»
oM Ssima A b 4 (YY) cuwl alis Brown
b sosliy 5 Cud S g5 5l Cojpels 5 o5t
0958y Cojgrell b g Jlail g 295 1A ¢35
el g Moo (2l Cojgels oL (sl O} e
Groml rdgte S@a¥l 3 segul I M
Ossliyed o AT ad e K )b
3l Jlasl el 3l o 45 39 0 d)lg pasy @ (g
wile yobe s o MY) 233 zle b jegnl WS
(9N g See wid plool Cldlas I ig)lems
S g g5 ) gl oY Sb Jlad) Sl
M diges 51 Sy g g3 a5 Gme oy {YYAYYY)
e cnps gl ) Jol 4Y o Spge 4 sl sl
oile (3L zle gdaw gy » ol Jl (o &Sk o3 0
s (§)55 yogial o &S (] g2 L sy n 15 4 2392
sl Jy8 e (Sejb el herd Elgl &
halls 29500 6k Juadl g S5 e oaded B3 s

r@be

T Arvice
R H RS

2- Roberson Theodore M, Heyman Harold O. Swift Edward J. Sturtevant’s Art & Science of Operative Dentistry.4th

ed. St. Louis: Mosby; 2002.

3- Schwartz RS, Summit James B, Williams RJ. Fundamentals of operative dentistry a contemporary approach. 2nd ed.

Philadelphia: Quintessence; 2001.

4- Labella R, Lambrechts P, Van Meerbeek B, Vanherle G. Polymerization shrinkage and elasticity of flowable
composites and filled adhesives. Dental Materials 1999; 15 (2): 128-37.

5-Bausch Jr, De Lange K, Davbidson CL. Clinical significance of polymerization shrinkage of composite resins. J

Prosthet Dent 1982; 48(1): 59-67.

6- Mc Cabe JF, Walls A.WG. Applied Dental Materials.8th ed. London: Blackwell; 1998.

7- Dietschi D, Krejci I. Adhesive restorations in posterior teeth rational for the application of direct techniques. Oper

Dent Supple 6, 2001: 191-97.

V¥



https://journals.tums.ac.ir/jdm/article-1-388-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

OFAY Jlo ¥ 2 )lad V5 0 ,93) Ol Pl o milag Oless o b s pale olRLily S 505000 Al

8- Feilzer AJ, De Gee AJ, Davidson CL. Curin
1988; 59(3): 298-300.

9- Mc Cullock AJ, Smith BGN. in
Dent J 1986;161,465-409,

g contraction of composite and glass ionomer cements. J Prosthet Dent
~vitro studies of cuspal movement produced by adhesive restorative materials. Br
10- Fusayama T. A simple pain-free adhesive restorative system by minimal reduction and total etching, Ishiyaku Euro

Am 1993; 59(3): 298-300.

11- Pashley DH. A review of

polymerization contraction: the influence of stress development versus stress relief, Oper
Dent 1996; 21: 17-24.

12- Vershis A, Tantbirojn D, Douglas WH. Do dental composites always shrink toward the light? J Dent Res 1998 Jun;
77(6): 1435-45,

13- Davidson Carel L, Mjor Ivar A. Advances in glass ionomer cements. Philadelphia: Quintessence; 1999,

14- Smith EDK, Martin F. Microleakage of glass ionomer composite restorations: A laboratory study, the influence of
glass ionomer cement, Aust Dent J 1992; 37(1): 23-30.

15- Crim GA, Garcia-Godoy F. Microleakage: the effect of storage and cycling duration. J Prosthet Dent 1987; (57):
574-76.

16- Gordon M. Plasschaert AJM. Microleakage of 4 composite resins over glass ionomer cement base in class 5
restorations. Quint Int 1985; 12: 817-20.

17- Schwartz JL, Anderson MH, Pelleu Jr GB. Reducing microleakage with glass ionomer- resin sandwich technique.
Oper Dent 1990; 15: 186-92.

18- Mason PN, Ferrari M. In-vivo evaluation of glass tonomer cement adhesion to dentin. Quint Int 1994; 25: 499-504.

19- Cooley RL. Dentinal shear bond strength, microleakage and contraction gap of visible light polymerized liners &
bases. Quint Int 1991; 22: 467-74.

20- Clinical Research Association Newsletter. CRA site; 2003.

21- Phillips R, Brown KB. The glass jonomer lined cervical composite restoration: an in-vitro investigation. Oper Dent
1993; 18: 17-27.

~22- Roulet J, Degrange M. Adhesion, the silent revolution in dentistry. Philadelphia: Quintessence; 2000.

)



https://journals.tums.ac.ir/jdm/article-1-388-fa.html
http://www.tcpdf.org

