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Title: Comparison of microleakage in high copper spherical amalgam restorations using three different dentin
bonding systems
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Background and Aim: Amalgam is one of the mostly used restorative materials, but has some disadvantages.
Microleakage is one of the shortcomings of amalgam which may lead to sensitivity and recurrent caries. The
aim of this study was to evaluate the effect of three dentin bonding systems on reduction of microleakage in
amalgam restorations.

Materials and Methods. Class |l amalgam restorations were made in 40 noncarious molar and premolar
teeth. Then the specimens were divided into four equal groups. Scotch Bond Multi Purpose, Single bond,
iBond, were used as liner in groups one to three respectively and in group four no liner was used. The teeth
were restored with high copper spherical amalgam. After thermocycling for 500 cycles at 5°C and 55°C, the
specimens were immersed in basic fuchsin for 24 hours, bisectioned mesiodistally and evaluated under
stereomicroscope at 25x for dye penetration. The data were analyzed by Kruskal-wallis and Scheffe. P<0.05
was considered as the level of significance.

Results: The groups showed significant difference (p=0.003). The group four had significantly less
microleakage than the first and second groups (p<0.05). The second and third groups showed significantly
different microleakage (p=0.038).

Conclusion: Based on the results of this investigation applying dentin bonding agents has no effect on
reducing microleakage in amalgam restorations, however more studies are recommended.

Key Words: Microleakage; Dentin bonding; Amalgam

LXVOCY

35 omlre syl oole cpl Sy w3l o pBILT odwgy (slalbid (53,5 can SlS )5 odlitul 3)90 conayi lge 5 gl 5 S HE:-KY-S 9 Ao
ooy Culipsy dunlio g wyp 528505 bl Ban 1N Lol Gl pdaw g eaeyi Gl e d paey SBLbl s Saws 390 ol cp ke 45 ol

g Siubib 5D Juwd el oolizul b oxigd 15 pIIL]
Olyis B0 el (2 03 09)5 Jloa 4 ol bl Sawwgy 468 2 386 5 Sludl Wl Jeep g Jee s ¥e invitro aslllas cpl )3 3 oy g 0539)
clopl 4 Gl Jus aw o zle 4 osws odlo £ dw jl 09)S Aw N aus bty Jheed b Jbje maw o pBl 1T L0
«J il high copper aBL] Lawgs clyis s .cd 5 50 clodle zun pyle 09,5 55 5 b o3lisl iBond:Single Bond «Scotch Bond Multi Purpose

o (SB35 (B399l 09)F = (S lis 0aSails ol (e e ilige Sloss 5 (S pole o8l =08 Gbld — MBI LS — ol L e A
Mir1335@yah00.Com :Ssg Sl SLis SSFAYYIY 2 ls

ARR


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

OhSen g uwl Juelowl i8>

e pBlel slapre 5 )3 Zle 4 odiwes lgo Calisee Jud duw I ookl b cudi ) duwlie

Box ,» ul.b.! Jl)}l{l claw): dges ‘;L‘w)}:fo 0P 9 el V¥ Gdo 4 A d)l) L)"‘“’?S uP e uﬁ)f )I)ﬁ 9 mu}o)) )‘ TR IR WPy
AB)S 5 ey 3y90 5y Do liee caas XYO oleS, 5 L Stereomicroscope ;5 55 ok odle] gblie b ol pwldl S bawgs b ans
A ad S ey I sxe pdaw lgie 4 P<e/eB g a3 )5 18wy 590 Scheffe 45 xs awslie o Kruskal-Wallisyge5] ;I esliul b adllas opl (claosls

51BoNd 09,5 Ly 5 (P<+/+0) (s,lel Llod I (g )bline jobos |y Cuiipoy lime o yieS AnLS 09,5 a8 ol (L5 (slamnlio job 4 llhe gl DAL

0l L pBILT e yi i 53 1y (658 s Single Bond e ¢ Scotch Bond MP o 51 as

ly 5% (i gle 4 ol dlgsjl odliiololy lis culsyy, el o 1) (g5,%e L iBond gle 4 odipws dlge Jud dw oy ) :‘5);4%’5

(VP o)b colss is)ly (gai s

Conl 0ad &b pdy I sk & > o Jelse ol 3925 L
Cutipy b xSl Cap lie S oy s)ly Sl edlid &8
2 Sy 3395 L je) 4 jgy ot Jelge 5l eliul 5 Al e
(YEXD) conl ol yos pILT (slagne i Cuiifn,y J S

PRILT ooy Cuify) dumllio g (pp Gelod nl | Gaa

Do zle 4 odiws dlge Juus dw 3l ookl b 0l

32 O9)

Poo 3 ¥e ub sl INVITIO § 055 Gygo & (owyp ol
2L b (Sdews S5 Gek g dilee 3 &5 Sl Gl
ol sS loj e jlole ¥ yiSlas g Widgy (6,50 defect g4
Told T el JS Jolome p3 asan G Gde g o] 29y anisiS
alyes daglis )8 Sid 5 sdiad Jl o SAE 6l
Eob 5 peie Sl b JlayiSyy BOX Siso & 11 38
derd 0l 0138 slapliy Jley S ool (Jlwd b Jbje
Cuond 3 g yodkel JIgn 35 cond > SIS o) i
Goe 5 ekt JnBissslsl gl iadkeVlo Jlils]
o) Jaossso

53,5 oolawl 0y (gaucaS s Solite DB jleg)S oy
LS 09) (lgie 4 g 39 (g0 S L5 0 2B &S 09 G >
g o 5 e B 03 )8 oyas 4> AL lB)m g 48,8 a5y
CoS ) s 098 Bib badiges gpl Lo p3 (35 Suis
W58 ,)5 518 oleys

Scotch Bond Multi g,z Jus DBl edlatwl 1) 04,5

VY.

263,55 ) AT (glapae 5y Caifay il
PSILT ke &b ot Slga scaisy, 1B31g S

ALY ol 2l AVYTY 2 les oMol AST-YIN 2 g

o

LV RN
ole S lgie 4 a8 Canl Jlo VO Lo e 4 pRIL
aoe i odlo oyl CuJautio Dgu oo 0dlaiol Loxe s (Sl pd 3950
el 2l 33 G unglin (ol Tand cnd plai ol sasze sllje
Jeb (low technique sensitivity) sS4 Cows o5 Comwlus
oWl (V) wdbie oI b 28 )8 (2l) 5 Jod LB jes
2 S SV gaxe g pis o0 baise; plos ;> High copper
P Jene ST 4l 4 S 5> g pILT e (2 s
w5 (S S 39 o) ) (1o (SeidlS hlas (7) 22l
co)ls 3 Pl claprey piby ol cle gl 4

(F) 2l o £ nn (S350
Setting pKa 4 (ool Gliw (olesd Siwws pis
1956 lgie 4 baoylgd Caw b (gjlweslel ¢ 3T trituration
lord zolas Pl (slapre s > cutifyy o QD St > Lol
250 Sy geals cas bl Lissly 5l eslal 1V .(R-0)
Sloae aSJle s (V=) cunl 039 arg5 390 pRIL] (clapse s
35 ogs sealing @i s8I ;5 iayly oS g Aiixe S0

(VFND)
g 4 st el Gl edlael  anl laaw
oo 4 ALl @l yis (can S (¢l (dentin bondings=DB)
Jlail S odiwe Jeloe S gl iy, S

ANV 18 o sl zle 4y @l L s (SilSog S0
2l @ oxie Slse U 1 g ately Cilisee (i
20Ul Hlows 13U 5 gubs dlely cpl sl Hlis cuiiy, (ials
b o S gk pEILT s b auanlio 53 Jole ol Sl s


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

(\‘NAV uLa.M)l) Al D)Louf: AR 0)9.))

Old leyd (il loss o (Sibp pole olSuisly (S50l alore

A 58S ¢y9uS CuY olKiwd lawgi a5l Ve de 4 Y

09)5 SN (zmed g 09)5 dw pl )3 Ll pled
B8 caly) Sl Jo,a0l High copper sl buwys wals
ain o Sdes Ginlej] £, U ladiges adS .05y o Leuid 8
b S 15 de > YV ke Ul

) KilSGlogo 5 o ladigas ¢ stalojl g9, 5l any atin S
S a5 15 (aye 00r Sew 9 0°C 2p ol 00°C o5
o sl (8 piads) B lotigas ok plas KilSlugos Jos
2 Bl bl 5 logS 5 45 eblis il SY Ly
Colo YF e 4 )58 5l y9> Joee 3 70 /D 3k s Jolons
L (6, dye penetration ¢ (¢ el ) cas

2 4bed cwloll Shws bawgs biges (ol cul (b 5
aie ¥ 53 s Jhglst gaw p d9ee Gjgo 4 g Job e
s b ey 25 4l 5l G g 5 03> (B eae 5 S50
el Cawd 4 dlaie du S5 by A5 s obd Cile Caond

Stereomicroscope  olSiws  lawg  oad edlel  (sla iy
B byl 2)9e YOX olS,5 L (Olympus SZX12, Japan)
oo o JUiT 9 Jlnss slaojled 3 S5y d9i Gos 9 <85
56 @e oudsS Jlogde 4 b oanlie (55 g 5 gle @ odtns
b 485 S Sty Gliee (o8 dnle Cu

9 S5y Cygo 4 er Ay pile Sy plgte 4 i) Ol
A (4550l Asgy wb

OAS e ©ygo ol 4 Beas) (slas) g9 )

295 sod odaliio K5y dgd5 gud

Lo % do ) K5y Dt 1Y

DEJ b L % 5 s (5, dgi Y

zle % b DEJ j) 5l,é (5, dois ¥

b oylged WS zle % 0395 4D ) dga5 ¥

b ol 1 8 53, 35 D

i (ol Zde OIS b Ll S5) 395 g £95 )3 9
@ Ju5ST s Jlenis can 9 5 S5y 3585 b (5503l yieg e

(VJS8) wd (g yS ol (glasy )90

Gib &5 Jslye (3M ESPE, S, Poul, MN, USA) Purpose
13,5 plsl yj g0 (s 08 g A el g

A okl 45l VA e s zle 5 Luo 59y Kiunl ool Tl 1)
g 4 1 S o)l 4 1gn (gl b s g s Ol by g
Ll awsly shiny ole g ol Sl o Gjao & gle plaw oS
(395 5353 il gdaw ojlail ) iy 0,8 S )

Iy, Activator ;I oyad G g Primer jl o)lad 6w Y
9 0008 SagS oy S L gle g lie aw (59 9 035 byl
oS oo SiS 45l O Sde 4y ol A s 50,5 po 4l VO

5 ojad Ky 5 Adhesive 5 oas Sy 3T dsge 35 Y
25 SasS oy Sy by G g 03,5 byl |, Catlyst
o3le GBLSI s (o3 o0 41,8 zle 5 Lo o0 Prime paw (5,
Geb Sley 8L 3L 4Y S b auilsy ey e b |, Adhesive
i plosl KigpeeS oY Jos ol 415157 g

Single Bond pb & oy Jud DB 5l solazwl Y 09,8
(3M-ESPE, ST. POUL, MN, USA)

B Oy 0l 4158 Jadlygis 5 (5 )lS o)y

B9y 52 SosS wp S5 lwy Scotch bond sl sale -
Al Ve de 4y g 03,8 o 4B VD e 4 ol 03 Lus g zle
Cgbye o G 4o yeb 4 a5 Blo Sl Ol s edld gutnd
oy b>

&9y » 9 oxs Adhesive oole 4y atie] MolS oy gur -V
5 LS5 50 LS Jas ol Basme 0 oule Lis g zle pshaus
3,5 Said 4l Vo0 e 4 ol 4

)5S oY K hwy 4l Ve o a4 Y
99 (Fee m\%mz s Coltolux 11, colten, Germany)

(Heraeus iBond s 4 pian Jus DB jl edlatwl ¥ 04,5
Kulzer, SOUTH, BEND, IN, Germany)

Pl ) ©)go a oxijle BB Jodlljgis b (o) e
oy

g 005 JgmS S50 oole &y 4zl SosS (olayoy oo -)

I3 syl Loy 4l Ve 5l g 03l3))8 Lo g gl a9,

ARR


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

Count

bl 5 (gl Jeslowsl 5S>

Bl glaynan 5 )0 Zle 4 osinss lgo Calisie Ju duw I ookl b Cuti ) dunlie

yob 4 ALl cusp, olme (P=r/Y)AS okd s e
laog)SySuacm (P</+Y) 292 laog)S plu SlaeS ()l dme
s odla i gyl xe M

. . i Axiai ordinai ieaks
Il | na . oo
Il i N na . 100
I | BE B s
I W . oo
AMALGAM SINGLE BOND

SCOTCH BOND | BOND

JU ST apdils pd Culifny o)l 5u0 (51 4y 22595 ) Hlaged

Coawg S0 ) 0d 01D o 9 ylais z b ) Gg‘LAJ -\ S

(58,5 50 oanlic DEJ 5l 51,3 lais o g oo 5 (s S5 3543)

5 I35 g I 5y 398 5 Laog)S aulis Caa

oo staog,5 oglis () 4] e g 5 Kruskal-Wallis cos 5 Jus1
alus awlio 3 dgzg b 095 5l SalsS o (o)Ll
o b pbol (Scheffe)
a4
84 gingival ordinal lea bdﬁ‘%
o 3 N B : iad oanlio ¥ g ) glayldges 5 ) Jgda )3 lnog)S culipy duolio
1.00
2] ‘ B zoo dLb 05; O Kruskal-Wallis L)?")T )1 ol L 39&}@
| I 300 R Bl L Ze e 1 . . el
o) ‘l B ‘Il‘ BB sco OJ.ELMA Jl{;‘ )‘ L.i}) .)9&) ]D‘.?(J )l d)b&xﬁ uslﬁ.} LQL.?!A
AMALG&;‘COTCH B()SI:I';GLE BONDABDND Scotch sl 09; L Cund PlilLo] 09; (p='/“\") ,\:J;
Cuis lime )b sme job 4 Single Bond , Bond MP
g2 575 il 2 w"” ol ‘5‘_4’" &3 Vg Single 5iBoNnd 09,5 wisxen (P<+/+0) dadse Ui | (5 5ieS
Sloyd slaeg,S )
55y 3585 35500 Lol (P=2/+YA).55s o sae M3 Bond
M Kruskal-Wallis 1 eslazol b aog S o s S
J192355 9 JL3ST sWeo,l923 ;5 Fiog ;Sue s 1 jlare Blyouil g (ke — ) Jgia
Jlg 55 0,192 JUST ol daxs axdllaod 90 s 09,5
Veolee (VAEIYY) Yo/« (YAl ) Yo IS 09,5
OFA/FY(FAABA) VOFA/EE(VEAVIVY) 1 Scotch Bond multi purpose
VAYO/0+ (V- AY/AY) YEYNAN(VEY < /YY) a Single Bond
Yo/« (F-A/AY) AVO/«+ (YFYV/YY) 8 IBond
of]oF offooff Pvaue
Wbl o Hlre CBlyzol oiad L joly J80s dlacls
WY


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

(\‘NAV ul.u.»)l; Al D)wa: AR 0)9.))

Old leyd (il less o (Sbp pole olSuisly (S50l alors

gl gy 398 Bes g gmlidlied Bes (m d)lge Sl o3l
Oy Sl 4Sygo 4 95 03l ke lines gle ST 00 292
Y S Wl dgge (pj)y bws s 4l jd o5dlied asl
e 5 a5 Glej CuBIS L oS Bloge Bl eaiiSE S
D¢ oo dEDONAING g0 g dLiS

i ol o o1t gl gle it oS5 gbye (B
e Llgi o 0ad i sls zle ) Sid bl e piY Jlasl
Feshie &Y SGobal g plaidy o SIS &Sd oLl &
P9die )y B 98 Blo 5 pel (] &5 39 (5US

o ojllined (2ly I 4 () JolS 9 e (dm eyl
O Awgy &Y Sy S b alie o gl JUg plesw ) gle
Cuid 0iiS Ayl Jolos I Wl o odilue odle g > pdaw
22 038 7l 55 seuly s b dalie )3 &l JUg5 i > yiden
o) 5 Bocangele daslls sl o cdlao o) il Waeuo 5
o3zl pBIlel (sloproy 25 53 (seS Cutipe) Glixe 45 292 (YY)
s § paid s dlge 51 a8 Clearfil liner Bond 2Vl oui
Lo oawlie  »  wabie oS gl 28 saly
oS s cle Ll .azel, Scotch Bond Multi Purpose
$80) olg o Single Bond L awslis > 1, Scotch Bond MP
balso I s Scotch Bond MP glaiuw )3 45 D50l puands
Bab ganl ol amaw sl 5,8 ¢ Primer ¢ Activator >,
ool o 3 PRI s 5 253 508 s oijles GBI 5
392551 5 ol Lotoo J13 53 pISILT iy 35300 o510
Single )3 aS)ge ) d9dse yieS Cull 4ol )3 g 03,5 35
o 5 ST (s culplt 015 50 il w2 BoNd
cuis Scotch Bond MP &y cows Sl g4 (pl odd 58
&S 29yl pols adllas o8 Glaal 5l (S Dgd 0 0 (g i
2 M LB 5 Sads i Yeo! DB slge 5 oslizl L]
Ot dald 098 L duglio > pISILT (clapeey culisy) talS
Ozl B 5y ¢ aassly by Sy b 5,05 DB &5y jl ool
oo 4 391 05 oMl pISILe] ey 13 DB zud 45 aalis 09,5

5 Scotch Bond 69,5 55 b awslis jo |y (58 Culd (g)ld size

daw ;> 503 09)5 4w s L g JuST mhw ,» Single Bond

S 5 4o 9 Cou

P cutipy 3l spSsle Jlonl ey S clastise I (S
Caa (e IN VIt0 cldllas aib o (65 § puoy Juolbss
S owny Al glagly) awlie 5 cuis Jljjle b))
(YA=YY) .xilas 3 5148 ool 350 culs ialS

el s Om Sl Ol (o kol Ban adlllae (pl
Sz g L] (glaga s 2 50 gle 4 ol Slge plin g o35y
2 DB g5 gun 45 15 485 55 > 55 anld 09 Sy sl o
e55 9 JuiST daw 93 13 S5y 3985 39y 0l edlaiwl 09,5 oy
O > Sty JUST a3 A (g pSojlal Al yob a4 5
Single Bondy .y yieS iBONd 45" 54y )i (s DB 095 aw
S yieS sl 09,5 0 cudipy liwe 2 i |y sy o i
D9 Lm>9)§ )JL»

Cawl glite (g39d5 U calises Ylis )y K5 Dga5 (gai ScOre
s\ g Score | o, Ken 5 Bedran-de-Castro wlagss ;s M
oy & By 3985 ) Sy 295 (e ko o ekl
(Y) JuSleylga b

L)y § D (g kb B> padges bl pl 3 be &S suiag,
b plnl 98wy Ssogs sl o jii ) S8

u;l 2 oS qul;uﬁ IXWiY Cl .)9> )oal)) P L_gd iBond
Sl 0358 7l K 5l paums ] ansunl 45 el youl . pitas
bl Jluisl i 53 45 35800 (SINS 4Sud )y lojen yobo
& 0y 358 4nb g ollined 4l G gy & oadi el 4l
5 OO aw o dwgn Y SO LSS Zly )0y o JBls
iy Gleyen 398 9 Lue g gle Ggmlidlyied b &S saiiliwer o3l
ol el & cuwl prae il gble J1 S Ml ol
YY) 20,8 o iz

Scotch 5 (2w Jws) Single Bond x5 05,5 45 Lol
» bl e total etch sl s (p)ke (i) Bond MP
Olojen adhesive osle 4 etchant solo 4yl cle 4 i oy

b oo YU Snl odle (gauwl @j08 3)b I g dgy 08 5

VY


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

OSen 5 Suwl Juelowl i8>

e pBll slapae 5 )3 Zle 4 ot lgo Calisee Jud duw I ookl b cudi ) duwlie

case S o) 33800 gl U b o o] g Ll

Casd zolaw & Cuws odd gl gzelawy Permeability il
(V) 25,8 o 03,955

chble (Sial ool jl oo odlatwl pas plai  LY> 4 Lls

2 g pie (Sial oy ploj e (Sizl ole (VL

yoalyy (B 398 pas o 3 g gle Sl jlaw g gle o )
298 dame (glasl dloul g oids gl 4l 31 4 adhesive 5, o
Caus 04 gl I o 5 Koab 1 odlo oy culs a6 xS
D9 yiJesdie oAl gl 4

Dy pj ey 4 lo ddllas > I g e o Culiy)

Jali 04,5 <iBond < Scotch Bond < Single Bond

2ld 15 ple o 4l g ol Gios ) Jols @l 4 g L
Ol G Sl (585 dlge d2)S &5 90 oS gk
ol om0 oS WS e ) pBILL cutiy el o 1) (g5
L G ld Jew 1BONd 048 &l 393 seuly s lge

S oo ) I (lamo 5 125 53 ct b &1 and

1- Leinfelder KF. Current developments in dentin bonding
systems. major progress found in today's products.J Am Dent
Assoc 1993, 124(5), 40-42.

2- Mjor 1A, Shen C, Eliasson ST, Richter S. Placement and
replacement of restorations in genera dental practice in
Iceland.Oper Dent 2002 Mar-Apr;27(2):117-23.

3- Berry FA, Parker SD, Rice D, Mufioz CA. Microleakage of
amalgam restorations using dentin bonding system primers. Am
JDent 1996 Aug;9(4):174-8.

4- Jokstad A, Mjor 1A. Analyses of long-term clinical behavior
of classIl amalgam restorations. Acta Odontol Scand 1991
Feb;49(1):47-63.

5- Ben-Amar A. Reduction of microleakage around new
amalgam restorations. J Am Dent Assoc 1989 Dec;119(6):725-
8.

6- Going RE, Masser M, Dute HL. Margina penetration of
dental restorations by different radioactive isotopes. J Dent Res.
1960 Mar-Apr;39:273-84.

7- Kidd EA. Microleakage in relation to amalgam and
composite restorations. A laboratory study. Br Dent J 1976 Nov
16;141(10):305-10.

8 We SH, Ingram MJ. Anadyses of the amalgam-tooth
interface using the electron microprobe. J Dent Res 1969 Mar-
Apr;48(2):317-20.

9- Mertz-Fairhurst EJ, Newcomer AP. Interface gap at
amalgam margins. Dent Mater 1988 Jun;4(3):122-8.

10- Murray GA, Yates JL, Williams JI. Effect of four cavity

VY

05,5 o L3S s 53 45 o5l 55 B b ol Jls
ol Bl gy s blod ) (g o sine S IBON 5 pISIL]
0391 0935 B dizaj ol > 45,5 Cpg lllan 511, plie 4l
oS can clasg 1) zle 4 stis dlge 3l eoliiwl a5 Cuwl
(YE=FY YA V)00 03,5 lgie plBIL] (slapao i 05 ) Cutifa,

(F YY) cusly gamon Slidss 5l Sl Jg
4 yol ol &S canl 1S SO cuwlus L osle S iBond

2 S LS don )0 A Canl ] peuly Chixs dniwl cle

> gy 4 OIS BUI 6 pdided g gle aw Cugk) Glise 3590
w0l o)Ll 3ylg0 cpl s dagi b o)l dgng yeuly s SKiS Gl e
Gl ol gy S ouiS gl 08 ool slapiuw &S ok Lol
(FY) Ml (Shins Cue gaw Lulyd on e Sbxl

S Cawl ol 3905 D Wb &S (6,505 590

etchant osle < (gl)h x4 pow Jud jl gle 4 st Slgo
zle 5 Lo & Bonding slge Jlasl aej¥ Sial .aiib o (sium]
255 Jo b s 5 g gralilinns o St Jas 04l
9 oSS 5 obnl coge gle g Lue Sial 335 oo pansl &Y

F
varnishes and a fluoride solution on microleakage of dental
amalgam restorations. Oper Dent 1983 Autumn;8(4):148-51.
11- Barber D, Lyell J, Massler M. Effectiveness of copal resin
varnish under amalgam restorations.J Prosthet Dent 1964; 14:
533-536.

12- Tjan AH, Tan DE, Sun JC, Tjan AH. Marginal |leskage of
amalgam restorations pretreated with various liners. Am J Dent
1997 Dec;10(6):284-6.

13- Ben-Amar A, Liberman K, Bar D, Gordon M, Jude SH.
Marginal microleakage: The effect of number of cavity varnish
layers and the types of amalgam used. Dent Mater 1986; 2: 45-
47.

14- Fitchie JG, Reeves GW, Scarbrough AR, Hembree JH.
Microleakage of a new cavity varnish with a high-copper
spherical amalgam aloy. Oper Dent 1990 Jul-Aug;15(4):136-
40.

15- Karamirsel-Ulukapi |, Lussi A, Stich H, Hotz P.
Comparison of the sealing ability of four cavity varnishes: anin
vitro study. Dent Mater 1991 Apr;7(2):84-7.

16- Liberman R, Ben-Amar A, Nordenberg D, Jodaikin A.
Long-term sealing properties of amalgam restorations: an in
vitro study. Dent Mater 1989 May;5(3):168-70.

17- Nakabayashi N, Ashizawa M, Nakamura M. Identification
of aresin-dentin hybrid layer in vital human dentin created in
vivo: durable bonding to vital dentin. Quintessence Int 1992
Feb;23(2):135-41.

18- Van Meerbeek B, Inokoshi S, Braem M, Lambrechts P,


https://jdm.tums.ac.ir/article-1-182-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-09-23 ]

(\‘NAV ul.u.»)l; Al D)Louf: AR 0)9.))

Old leyd (il less o (Sbp pole olSuisly (S50l alors

Vanherle G. Morphological aspects of the resin-dentin
interdiffusion zone with different dentin adhesive systems. J
Dent Res 1992 Aug;71(8):1530-40.

19- Charlton DG, Moore BK, Swartz ML. In vitro evaluation of
the use of resin liners to reduce microleakage and improve
retention of amalgam restorations. Oper Dent 1992 May-
Jun;17(3):112-9.

20- Staninec M, Holt M. Bonding of amalgam to tooth
structure: tensile adhesion and microleakage tests. J Prosthet
Dent 1988 Apr;59(4):397-402.

21- Tsai YH, Swartz ML, Phillips RW, Moore BK.
Comparative study: bond strength and microleakage with
dentin bond systems. Oper Dent 1990 Mar-Apr;15(2):53-60.
22- Meiers JC, Turner EW. Microleakage of dentin/amalgam
alloy bonding agents: results after 1 year. Oper Dent 1998 Jan-
Feb;23(1):30-5.

23- Edgren BN, Denehy GE. Microleskage of amalgam
restorations using Amalgambond and Copalite. Am J Dent
1992 Dec;5(6):296-8.

24- Berry TG,Tjan AHL. Microleskage of amagam
restorations lined with dentin adhesivesAm J Dent 1994
;7:333-336.

25- Varga J, Matsumura H, Masuhara E. Bonding of amalgam
filling to tooth cavity with adhesive resin. Dent Mater J 1986
Dec;5(2):158-64.

26- Fritz UB, Finger WJ. Bonding amalgam to dentin: bond
strength, marginal adaptation, and micromorphology of the
coupling zone. Am J Dent 1998; 11: 61-66.

27- Korde ME, Meiers JC. Microleakage of dentin bonding
systems used with spherical and admixed amalgams. Am J Dent
1996 Dec;9(6):249-52.

28- Al-Jazairy YH, Louka AN. Effect of bonded amalgam
restorations on microleakage. Oper Dent 1999 Jul-
Aug;24(4):203-9.

29- Janior P, Silvestre E, Francisca BM, Borro Bonifécioda T,
Gonzalez B. In vitro evaluation of marginal microleakage of
class IIBonded amalgam restorations using a dentin adhesive
and a glass ionomer cement. Rev. odontol. Univ. Sao
Paul01999;13(2):103-9.

30- Bedran-de-Castro AK, Cardoso PE, Ambrosano GM,
Pimenta LA. Therma and mechanica load cycling on

microleakage and shear bond strength to dentin. Oper Dent
2004 Jan-Feb;29(1):42-8.

31- Watanabe |, Nakabayashi N, Pashley DH. Bonding to
ground dentin by a phenyl-P self-etching primer. J Dent Res.
1994 Jun;73(6):1212-20.

32- Bocangel JS, Kraul AO, Vargas AG, Demarco FF,Matson
E. Influence of disinfectant solutions on the tensile bond
strength of a fourth generation dentin bonding agent. Pesqui.
Odontol. Bras 2000 Apr/Jun.14(2). 1517-7491.

33- Berry FA, Parker SD, Rice D, Mufioz CA. Microleakage of
amalgam restorations using dentin bonding system primers. Am
J Dent 1996 Aug;9(4):174-8.

34- Tangsgoolwatana J, Cochran MA, Moore BK, Li Y.
Microleakage evaluation of bonded amalgam restorations:
confocal microscopy versus radioisotope. Quintessence Int.
1997 Jul;28(7):467-77.

35- Cenci MS, Piva E, Potrich F, Formolo E, Demarco FF,
Powers JM.Microleakage in bonded amalgam restorations
using different adhesive materials. Braz Dent J 2004;15(1):13-
8. Epub 2004 Aug 16.

36- Rejkumar B, Bhagwat S. Amagam-Composite hybrid
restorations with amalgam bond: An in vitro marginal leakage
study with CA45 radioisotope autoradiography. Journa of
Indian Prosthodontic Society.2005; 5(2): 94-98.

37- Mahler DB, Engle JH. Clinical evaluation of amalgam
bonding in class | and Il restorations J Am Dent Assoc 2000,
131(1), 43-49.

38- Smales RJ, Wetheral JD. Review of bonded amalgam
restorations and assessment in a general practice over five
years. Oper Dent 2000; 25: 374-381.

39- Summitt JB, Burgess JO, Berry TG, Robbins JW, Oshorne
JW, Haveman CW. Six-year clinical evaluation of bonded and
pin-retained complex amalgam restorations. Oper Dent 2004
May-Jun;29(3):261-8.

40- Winkler MM, Moore BK, Rhodes B, Swartz M.
Microleakage and retention of bonded amalgam restorations.
Am J Dent 2000 Oct;13(5):245-50.

41- Harada N , Nakajima M, Pereira P N R, Yamaguchi S,
Ogata M, Tagami J. Tensile bond strength of a newly
developed one-hottle self-etching resin bonding system to
various dental substrates. Dent Jpn 2000, 36: 47-53.

ARIA


https://jdm.tums.ac.ir/article-1-182-fa.html
http://www.tcpdf.org

