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Evaluation of class V composite restorations microleakage in premolars with/without electric
current while applying variant dentin bondings
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2- Resident of radiology, School of medicine, Jundishapour University of Medical Sciences, Ahvaz, Iran

Background and Aims: Composites success in preventing microleakage of range between composite and tooth
need desirable bonding material for proper sealing. The purpose of this study was to evaluate class V composite

restorations microleakage in premolars with/without electric current while applying variant dentin bonding in
vitro.

Materials and Methods: 120 non-carious human premolars were used for this study and Standardized class v
cavities were prepared. The tooth roots were cut the by discs at a distance of 5 mm from CEJ and pulp tissue was
removed. The teeth were divided into six groups of 20. In the first group, electric current was applied, Single bond
(3M ESPE, St Paul, MN, USA) with a broom motion attached to the cathode and a sponge containing bonding
was used as anode. The used current was 15uA and the Single bond in the second group was used without
electricity. Then tow bondings PQ1 (Ultradent, Germany) and Optibond solo plus (Kerr, USA) were used with
and without electricity. After adhesive application and curing the bonding agents, cavitis were restored by a
composite (Valux Plus. The root ends were sealed by wax and all teeth surfaces, except 1 mm around the
restorations were covered with a nail varnish. The specimens were thermocycled for 1000 cycles and were placed
in fushin for 24 hours and were then sectioned vertically and examined under a stereomicroscope. Data were
scored on a 0-4 scale based on microleakage at the gingival margins and analyzed using Kruskal-Wallis and
Mann-whitney test.

Results: Based on the results, the extent of microleakage in the groups of electric current was significantly less
than the groups without using the electric current (P=0.05). The lowest degree of microleakage was found in PQ1
group, and the greatest difference between the groups with and without electricity was also found in PQ1 group.
Single bond and Optibond Solo Plus with electric current showed lower degree microleakge.

Conclusion: The result showed that use of electricity during the application of dental adhesives could reduce the
extent of microleakage.

Key Words: Dental bonding; Composite; Restoration
Journal of Dental Medicine-Tehran University of Medical Sciences 2014;27(2):99-107

) 9 sown s (D390l 09,5 —(Sbjlais eaSly gl ol i (K pols olSiily —jlsal 1 Jggue g t
Narges.dorri@yah00.com: s, xSl L «AVAMWVEYY ;a5

aq



www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

Ohen 5 50 55 5S> by jloslatal o o b Jge S d )3 CujgelS V oIS slamse 5 i) (o

S
B sl Sl olo by Cgllan o 3535 41 5 153 5 Cujopels Jold dnyd Cutifyy 3l (S sln ) ncyjaselS Culibge (ol 1BAR § Ao

M))M@LC Kosb .3190 JLo.C]uow).‘S\” UL’P )I o3l (_)9-\"91-’)]}4)" dl.tbul.b.) ).)VOJMS LSLQ’M)" Culd Lr"))’w‘-"'-’u" )]

g o 8iiulejl

Cebio VY o ay b yls Jedeais jolaio dy g b oLt 3l 0aniS owidgi)l bYs 4 oS Wl Jooy lid Ve 5l sudod cpl )0 1 ow g 9 0‘39)
bawgs CEJ jl (g yin oo & dlold o o ylisd audiyy (5 onndil s JB' zolaw (g9) VoS @ljas b lain colod ;o .bud 00> )3 o S g0 1o
Jles! L (3M ESPE, St Paul, MN, USA) Single bond gl 69,5 ;> .64 a0l Ve 09,5 & 4y balis b g b <ol g odds alad Saad
2939 0 PA &, )5 4 by b b eslizl T lsie 4 Sl ele (gl il 5 B lyie 4 dtosy 29yl <8 S L o S ol
Optibond solo plus 4 PQ1 (Ultradent, Germany) (lacSKuslb o b 0dp H & dlwws iUl by> o0 Single bond pgd 09,5
bwg by lais muey b8 jgmwd Billae Kusl odlo j5uS 9 Kl 28 5 dn B0 03y S 4w xS b s 98 5 b 5o (Kerr, USA)
L oS ol 4>y B0 5 4> & (o (Fuel engineering LTD, Iran) JSuwsoy JSow Verr Cot gumo b onilig SY b peey lybl
o3yl lawgs g 00 031> IS aawld (sl yyr 5Sug Suo 53 ) odaliie (glp S5 031348 piigd 10 Celw YV ladiges 0285 1,8 4 & Dwell time
gy odel Cawd 4 glis a8 plosl + =¥ 5l eanad) b JInBi rgle 13 S0y 398 b g St (gmpp d qunyp T aleiS ) b 0gSg S
A5 (bl Gl = g S cuns g Mann-Whitney cous

$oS ()b dme ygo 1 o3l Kb odle Jloel (sl (oSl bys 54 olrog)S 5 W ese i ol odel Cawd ol wlaly (AEL
bl > ol (i B 0md A S 0l LPQL 09,5 )3 iy (lius (yeS (P=/20) 35 (oSl ol 5l odlitul (g (sleg S ]
A0l LS (6368 cutipyy by> b cdls 3 Optibond solo plus 4 Singlebond ) 5l ax g 45 0235 PQI 09,5 ;3 5 diean 3 b ya 9

Ky 3985 dlwg 4 dle pl & 398 79, See LialS cel Wilg o Sl S b sl ealaiw] Jobo )5 i xSl b > 1 ool :LS);“’.‘&";
ol 045 RS

ooy o jaselS s Kl 1ol WS

AP/ erols b Y/ ¥ Arplos Mol AY/-ENY: Jgog

3

(V) cosl dyup 4 Colbis I pare gle oA ph CudS
bug Jol8 jobo 4 &S sy Y S350 (S5 Gl by 392
O =y Sl el Wilgi e ot 6 yrleasl Sk ool
(PA) 25 d2l55 gy mSgySen 41 oxie SlS > oS 35
gl bug (Sl Ojgo 4 (2l lag el plad ojal
sl S Jlasl (63 g9y 1 Bpan S0 lagn b
OBl Sl Gl Sl A ead (e (SO
ol ojdlynes (SIS uSuple B 4 (njy oml il
sy BUBT S obl b (S psIl oBaws cpl () 390
bl el qnjy ol gidul 9 ol ordg] daw e (Sl
(V) 350 Sl ool Jlosh (> iy el b S
ety g (o 5L e Bk Sl NlE e s xS Gl

Criy ye de8 el (2le lpmgw d (Jigyae laxh sl

LVRT

9 Sl o lagiesl aipe )3 3l oyl S92y L
lapians (SIS by (Sl g )8 Jolye sl als
Cums Jiwd One bottle etch and rinse 45" b ool KoL
scws p» cuipy bld I gy bt @wsds glol 4
Slopsnss il >Shee 18 s el 5 5013 s alSle]
D) Bais s 4 die

Mo g @lgo 9855 5l (SO A ol s ausdS cldllas
2l WSl 3 4 JlSb d4a5 Etch-and-rinse (slapiug
B sl s GIN ot S 4 bgye o ol
3985 b Cunl Sen (3" i wlad (gla Jjpd &Y Conl Suse
S 3l S, (1-0) 55 U s yn 4 (555 5D 5 00

0Ligd Bl ey Jowo Gdo (SVob (il 3 oS 3 3529


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

(WYAY el oF oless VY 0)90)

Ohts ey e iliny loss 5 S5 pols olKiily Kb 5105 dlore

suwd 83! 350 dlgo S 35 ) Joua

2l S 5 25w yguiS g LIS salau! 3490 83
35% Phosphoric acid Ultradent, South Jordan, UT, Ultra-etch
USA
Zirconia-silica filler, BIS-GMA, TEGDMA 3M ESPE, St Paul, MN, USA  Z,¢0
Ethyl alcohol, BIS-GMA, HEMA, Glycerol 1, 3-Dimethacrylate, Acrylic .
acid copolymer, Itaconic acid, Diurethane dimethacrylate, Water 3MESPE, St Paul, MN, USA  Single bond
Rosaniline Chloride, Magenta, Magenta I, p-Fuchsin, Basic violet 14,
Hydrochloride, 4-((4-Aminophenyl) (4-Imino-2,5-Cyclohexadien-1-
ylidene)methyl)- 2-Methyl-benzenamine, Monohydrochloride, 4- ((4- Merck, Germany Fuchsin dye
Aminophenyl) (4-Imino-2, 5-Cyclohexadien-1-Ylidene)methyl)- 2-Methylb
enzenamine HCI;
Ethyl alchol solvent8.5%, 40% filler, Fluroutite, 2Hydroxye thyl
methacrylate, Cam phor quinine,Metacrylic acid 6% Ultradent, Germany PQl
V) 1 1 - _ o
Ethanol solven, 15% Filler, 0.4 p Barium glass, Gp DM-HEMA-BIS-GMA, Kerr,USA Opti bond solo plus

Sodium hexa flurosilicate, Fumed silica, MEHQ, ODMAB

g ool basxe )3 ¢ b HLié o5l

3 N9
ols ol

2 5 BAb 00l wddgi)l yloyd LY 4 &S Joey ol VY.

Y Ode 4 Sl ol dlatel Gl L8 Bl Gl adllae oyl

i LSl by bap s dg od (6,5 et Ol ol

a5 (6K am )0 ¥ clod ,d sade @] 3 sl LAk 4l

) &b g 0k (ol
cpo o ¥ oo b ajlulin] VoM clyas b ylid ded jo
Vb G b upin alowg @ iale ¥V 3o g yio o ¥ 050
(D&Z, Germany)  oldlys 8 bawy § Ol polize polis 4
D Jgomier nisle & lisS 4 ad 0l JBL zolaw (59,
Sy regse /0 Jgr sl il )18 CET I Sl yiedee )
by bady ) JSl dos () JSK5) i 00 glise sbaysyle plos
ol Ve o (6l 098 5Ty b B aas s Swd S
Sl ekl b (b b o A elitn] is Sawd dae S
e CoplSgen Joloo b pex QUL bl )8 Sos8 gop W)L
3,8 513 Ol ;> aiBa Ye g o 03> guitnd 4l Yo e 4 Z0/Y

(F) 39 o 3l e CoplSgn I G

AR

4 g 5000 3 )l SIST jlanliul don )3 09 o3l jied zle g0
Py sl ol gzle (a8 L e coasS (Sl ol Ko
B3 o dens 52383l SlSe 3 )8 pouw o S SST b dunlio
Alale b pliowl 55, &5 Cul (orn y956 gle Cugb,
Jsbo 5 ate sl )55 8 gle o gl logy ol Ul 0,135 o
Sy gle Bl S 9 0O i I 4wl pue e
s ale 4 ab) 2l sladny s Vas wn gl GYagl gl
s (1) (ol 555 s 1igeu] £l an Jol5 oo
o] U5l glo 5 aims o LSt |y gle s 5 Z¥-—¥R sl
gle 2 b (Bl L8 (V) wede JSis ) gle poe 7YY
B3 5 9980 sl Gk Jl B Cow 4 gl lr S sl
5 by ol (D man Spbie ol s Sy
Ve L Gl L ol () 25 gl paw cSliS
Sbul ly Gaizs ol 3 (V) 298 0 035 (e H)O yio b
ol Ve gyl 4 (Sl Syl (egiae ©ygo 4 5las
WSS oo Dbl ok ol b 1y ladiged capplive ST o cpl 0
Optibond solo plus PQ1 sl Kuul 5l adllas oyl j3 . (V0NF)
iy 55 opl il Gas () Jeds) b ealazwl Single bond
5 b Joen Sy 3 Cajeels VoM slapee s Cudify)
5 Sl olo opl Jloel e e 5 ol ) oolil 50

b b g )l 0x5) s by calid oy il & Jul b cov


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

e 5 6 p5 5 5S> w3l odlatl (g 9 b Jge Slapls )3 Cujerels V oS glamee s cutifn) ooy

b L Jles!
sl dxio Sy 4 s pyo I o3kl b b b plos
e 3yls WA g8 b il el g (S o] 5550 40 oS w3
b Jo alS iy pyan Lo o ol 0 g 399 Joe Sl L
g S b g M e Qb L bl ojlal Ay Gl
A Juate yro gl Vo 1)) d (SitoMly SSp S5 4 (Sl
oIl 5 e 1 oy YU b b s shie T b (Spes 350
5 1S sbul gl pdaw 5 1) Hy0 e il Y0 5L «yia il VO
YE-Fe bl b Jley jlis s Jleel s ples 5 ,Lad oyl
Gilwanss gly dadiges ) )Lid pl sl 5 ailb o HyO yio il

(Y USE) cal p3Y 05y lisn anbs Hlis

S plonil Jalpe g (b L83 sl Y S0

cadd

S G s Salesl g S 09)5 G5 41 Jgen s VY-
ol uaiio (S0 4y adiges dSJl> 53 g0l Ve Jols 09,5 ya
Sojied ol J5L Bages wd Jlel (L L
5 00 gl 4ol VO e & 7Y (Ultra-etch, Ultradent, USA)
(Uialesl 09,5) W lud 51 o )d b o3l guiitands 33 4l Ve
45 Jlae) dipe S oy g5 ol ) o0zl L (Kl Slgo
g gle ole VO PA Cud b a5l (b 2 S5 & g0l
sbool w1 lgie 4 Sl odle (ggls giawl 9 B loie 4 ord
@ ) )l 4 Aoy 29l S oL (Sl gl s
15 syl oad gl gle v ploi 3 c8lgSy Sl wdis o
rJs3)

(z)

8 pis Slayl yyguas =) JSoi

wWwW.SID.ir


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

(WYY bl & 0yled TV o)93)

ol sleyd e uiligy Gloss 5 (Sdp pole oKl (S350 aloro

&)59.&.;?.}&_'

o o py S 5 3y 35 )

0y Bos pow 93 | jlaS g pow Sy |yl ST, 3685 -V
JU3ST oglaps b (S5, 3gis ¥

08> o)lx.\ )1 ).")5 ) 39.0.: -¥

gy

Sco Sco Sco Sco Sco

+—¥ Jglwio Scoring (g, 4 S5, 3985 —F JSUS

(55l oy, ) oMbl Julos 5 4 500
99 duglie 5 ually = g8 s b loog S s (5 el (slacsgles
i pbol P<e/+0 (g5 gxe L Mann-whitney cws b (93

Lasy

Ao Jlosl (o i S b2 30)8 (Buiod nl @l 3k
9 %9 e Cujeeld Glapsey > Cdlip, Rl > Sl
Llos dbml (65 550 Sl Wl dtun Sl ol 2 g ol
o3l a5 29,5 o JyiS 09,5 e Culif) dunlio ;5 dllus pl &S
2 Sy 0,5 edlin Wi el a5 L > b Kl
L5 eolawl uSu).‘Sjl ol E Sl edle Jlasl s &S wog)S
(P=0.05) 391 yioS ¢ S 09,5 4 Coms 5y gixe Gygo 4 Dy
W o) Ay S b s L PQL 09,5 55 Culipy oliwe oS
09)5 0 3o Ayl by o g bl > Cgld o it
Optibond solo plus 4 Single bond (j 5law g 4 0a00 PQI

ool uqu d):.o; Culd 3y ULP L» el 50

325 4 g oy
oSale Ko 3 &S Canl Tuli (3 (glolyyud g9l gle

Vv

|
»...I[

S PS lga adgi ol -V JSUS

bl cd) )15 4 by, gmed b Sl dlge Jyus 09,5 )

S 03 5 b 2 5351 by (Ko ol g ol
Jlesl lalis a4 dis xS by «Suuh oole 1 ool pla
g 2o) S > S L adb Ve e 4 Sl edlo b o
loa Mot by b aslh & Gie 4 b 0dld I8 zle maw (g9
955 oY oKy L il Ve Gl 4w g 48 Sis
(Coltolux 50, Coltene/Whaledent Inc, Cuyahoga Falls

4 Shade A3 L Valux plus (3M ESPE, St Paul, MN, USA)

CujselS a3 LS OH,  USA)

¥eo o lp g ab oy 48 clyas 3,5 Increment § &g
Sopdated o Sud s bapra i plod o a1 03)5 )95 4l
S cA by

Ve ol b pleS 5 45 e o pgo ot JUIS
S Voo g b ylasn b osildgy SY L pao p SlLbl o Juo
O 5 4> O (yw (Fuel engineering LTD, Iran) JSiwsey
VF laiges a8)S )8 4t & Dwell time L o Kool 45
CSwgSee pj odalie (gl S 3 udsd p cele
L SunSen spial by 5 008 ol Sl slahy
s bl 3 g 395 (lie B AS (qyp ¥ox (QleiS )50
g
J s asy b Jnss omole » S5) 3988 By cudifyy o)y
(¥ JS3) 43 plosl - ¥


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

hlSen g ()0 W55 5D

by jloslatal o o b Jge S d )3 CujgelS V oIS slamse 5 i) (o

Ol sl plosl BB i zSU bz bawg 55 05lines (95N
Loy o9 ol o gle LI Lloly il 4 Ky e dlue
J> a5 a8l byrpe S slayegio S983 pVL G pu o aS
() sl 3081 3l (S 3],

2102599500 et (Sl glagl > 5,08 b g2l Sois
SeSIl b cdde iU (L wile (a8 ) sl bagy jaol
b Jiisl o Jab o6 &S 1539350 BPDM , PENTA HEMA s
Olsie 4 8,8 o )18 oiwd bwgs il dbwl (S S Gl
ok S &Sl wwl K56 L (6lyls Single bond  Jke
omjysdeses (Iontophoresis) cplply il o (SO ,L (o)l
3098559 (V) Ml @i |y gle Jsb )3 gy <8 o il 0
4 &S bl 18 )l s 4 1 Sl Ol Slg e cionen
Glate  Sod slaye sl ‘g.j i elasl opdlines zle duy oo Hlas
I el Sl Gl wwl 2le glo g 3K 4
o 4 Sgd oo mle Gl 9yl S > Sl Cly gt
08198 Bk o 0355 4 398Ul Bib 4 by Gl & G
J.o& L)"‘ ..\.SL;Q .395 )‘ Soy & )ID‘9 ‘) &«.ﬂ».\:b @La ‘d).o.wl
BT s Y 51 2 ile 5,15 L (sl pasio 29)5 b lajes
el I 0550 4 S5 srizan (S ol lec] Bl
4 (1Y) 5 gle Sl LSl lbandsy Oliogas i
I (b G sl 3 O s (laJgSUge 352 0gMe
<l a3 Wet bonding sl b cps 15 (YF-Y0) 6945 oo
LS'L“’J:’.)-t-:-é 4 4::.,...\.3|9 Lgl.b:o[iﬁ.lfﬁ”.é ‘05)49 4 ...\.S)IJ )])'é 42»'])_\.:.&7
S dtn S ;SIS B Blaog S s 35 gle 5
oSS by Ol (YL Gle Jgime g o3 e 5l gl
sk Jiordes S o 3 (YFIY) aidle (US55
(YA) ol 01 3L pué g o3

4y ain b > ym SBTgn 5 3N &S bel
gle S G dw oy Sl (Sl b oS sy
wolbae 1 gjml 35 (59, 9 03 LB 5b cov 1) epdlymed
b bl o5 SO wSo5le ool (25 e B2k )
& S oo plosl Wet bonding > &8 len o Luse )3 3y

slgSon ple 5 LoSlsSy Jl & Jdgyme wud 4
Jlossl jobo a4 (VW-Y0) wlas 3 )8 conds oSt Ol g (55U
Gl 4555 31 & oI5 b 20 2l 500t b 55l 1 3
9 Culihy eSSl )y cuelie g8 ules 358 by
b yd L5 (FANVNY) 23,5 o b 50 (o)l g pled oy YL
Hora oloj g0 4 Ngds 0 lldil a9 (1)) bawy & INS
(YXENY) skl aalgs o,blws a4y guoys L g 0l

Qam S by gy oS oS 0l i ol dalllas ol
awlio j dlas cpl &5 Bl bl 555 Suxl sy e
ol b Susl ol o agS 5 U e o Cuiiy
o &S ooy )3 picuiin, 38 sdalie Wb Jlee! diuw xSl
Cygo & Dy 64 okl (Sl by 5l Sl oole Jlas!
ol ey Slp Olgien g yieS (JyHS 09)5 & Cund ()l g
213308 2 3590 1y Ao iy e

el W mg i 5 025 &l gle o (S il ©sli
daw Sliogas i b L g 0105 gl (slojogise o8 25y
20l J5e gle gaw 55y el e (A Sy ) gle e
» Dielectric dispersion ¢l wilg o (SO slab >
5 bog HLinl dene Jole 35 allus pl 45 wes sl
odlitwl Kb dlge (p )3 (VA) 23)5 o byl 5> ygumlie M
Olipe (nyieS by k8 o529 e 4 PQL Gdos o) )3 0l
W ySI Gl b Gl s bt ool g 0 Gl ) cutin,
Jobl IM> 3929 cle aSingle bond « PQLjl day 3 $dg00iie
JM> L Opti bond s0lo plus & cows |y (gyeS cuip, o
My ol &5 b i ol adlas ol aad o olis Jgibl
e ol & ks slowl (65550 Sl W15 o At Sl b
b Sl ole oS (29)5 g JHUS 09)5 O Culiiyy dwalie )
3,5 sdmliie b Jlosl atows xS b y>

B9 dlse sl Jered ) (Sl sl I 50 anslS
W08 e odlawl (zle oy ) e (o dse dagyh e
g by oo gl gb g bgh Juel Jio b

Céply o yee lontophoresis lwg Caries affected

b B & gy lapagie 985 i oo 4 (FATY)

V¥


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

(WYAY el oF oless VY 0)90)

Ohts ey e iliny loss 5 S5 pols olKiily Kb 5105 dlore

o5 By Logases « Sl Jolpe o 45 295 €85 b )3 392
odlaiwl in vivo Gldllee (gl awd (sl in vitro Cldlae
Siloans b Lid Jlesl b g 398 oy dle ol 4 3,5 0
in vivo bl b oy alie mbs o)lglpy clagiolel ,> ond
&S Caol gl jlous glyangw S Ldes gle (VV YY) 23,5 sloo]
2l sladpy Jb 0 o cow 4 Jpg @l g ol »
Glyegio gle 1 Caslio Jow <G bl (gly (04) 8l o 5l
5 02b 3y Atd Ol )y o i gl S50 4 0L o))
Lod ofyesh 9 odd it IS lakyd om lalad
» &S HEMA Jio Jdg)id (sl jogio &S 0l yasudio (OVAY)
3,3 2429 Single Bond 4 Opti bond solo plus PQI oSy
Wl Gls Ol (ale claeg 5l pY Lpa S5 3 wlg e
5 8k o 59 cel gle —onjy pudil 20 Of red 2929 5 (OY)
23,8 o in vivo Sldlles > culsyy, (il
o Culify 9y 3 S b 3l Sl Bais cnl o Lo
Ok b 3,8 )y I, Etch-and-rinse Sl ool
bulyd (il and jolate 4 plus plos )3 9 V0 PA (93,18
5 deols s s bl Gl e Sl YO olee (b HLid (il
o o @2lse 5 iy & s ol lly Y5 3
a8 (295 4 G 1 oolil Sl eale Jlasl o> (S 5l
4 PQI g S (g)b gme Oygo 4 L5 sdlatwl S S oL >
o ool g0l QUi |y cutiney gl el 3L JLd 2529 e
Single PQL jl 3y w2 dgpein diwn ySI ol b b
@ Cams |y (608 cuiiyy, &l Jobl M 3955 cle 4 bond
o (Y Jeas) b o ol Jeslil JMs L Opti bond solo plus
Wl o i xS by Mg olKiwd &S ol ol ol adllae

O Cudizy dulie ) s ol &8 et bl g5 550 Sl

g JiEle aSl A5 (o s jhe laguSyn bl S
Sl oy 3 byl g 1l (5394 sl sbxl b 55518
35 )8 e 90 Nl 3 oleddl o SilS g 5 (NS
o SouSlgsn bl (glyls 5MST gla by yud c0gMe 4 (YVYR)
Ol 4 i |y 295 (g dw Hlid b Alg 39 0 sl oS At
s (SogSe a8l b (YAF =Y Wi i S o s &S
5 ng odis odld oy Mols OL\JJ T 5! w)*ﬂl ol
WS o Mg it xS by &S SelKiwy 51 (Sl
Apex & o o bolSiwd Jud ipl il e 0 (63b; (slrodlaisl
o,)lsl (Fa) Caries detector L 4 (Y¥) Pulp tester (¥Y) locator
2,8

i 58U g ygee il clie (o S gle &Sl
gl oy le Culus 4 ol > At 18U 8L by bl
S22 (FY) )1 (Kt bz (s gy 5 (FF) asle ol
d959 4 gle il 5 Cuoglio a8 Wi ool i o Ko Buds
3 Sl ool 4 antil 4y Jio g jo bame o 4y o 590081
gl 2SI (3 e I el Canglio nlS (3o
W Gy ol diges plos 4 aSyl sl o0 ol )3 205 00
P 05 5 2k b el e 2y 3 @gd )l (spelySee
Ceoglio b coslize (395 by olie by wad) C-Value
Glojlso (goy p aS aind (0.0 sl Sl Kool b o)
Cawl 04 plodl in Vivo sdlawl (gly dtous xS b (6,85l
Ol Gl 8 sl Joos BB polie Fe—0pA oL (FVYF)
R

2l cbleg 5 cul whie s S gle Syl
b oo 4 Qb Cow I HO o il ¥E-F+ Jolee (g,lid

Wog,5 )3 Culld 2y (gdd ) (bl Uy 395 ylje0 =T Jgi

S5y 39 e

Wt 5 Gl 2> b W 21 (51 2 9
¥ Y Y ) . ¥ Y Y ) . 59,5
) Y I \4 ¥ Y \s 5 Y Y Single Bond
Y Y I 5 ¥ Y 5 A ¥ Y Optibond
) Y I 5 5 ¥ Y I 5 Y PQ1

ARIA


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

hlSen g ()0 W55 5D

by jloslatal o o b Jge S d )3 CujgelS V oIS slamse 5 i) (o

Sy b bl pl Geis adS’ 5 sl oads eoll U-AAYAY o)loid
Sloyd il wless 5 (Sip pole oKl ibg Coglee
Gl Bgazo jloal yoold oain

1- De Munck J, Van Landuyt K, Peumans M, Poitevin A,
Lambrechts P, Braem M, et al. A critical review of the
durability of adhesion to tooth tissue:methods and results. J
Dent Res. 2005; 84(2):118-32.

2- Tay FR, Pashley D.H. Have dentin adhesives become too
hydrophilic?. J Can Dent Assoc. 2003; 69(11):724-31.

3- Sano H, Shono T, Takatsu T, Hosoda H. Microporous dentin
zone beneath resin-impregnated layer. Oper Dent.
1994;19(2):59-64.

4- Spencer P, Swafford JR. Unprotected protein at the dentin
adhesive interface. Quintessence Int. 1999;30(7):501-7.

5- Yoshida Y, Van Meerbeck B, Snauwaert J, Hellemans L,
Lambrects P, Vanherle G, et al. A novel approach to AFM
characterization of adhesive tooth-biomaterials interfaces. J
Biomed Mater Res. 1999;47(1):85-90.

6- Yoshida Y, Nagakane K, Fukuda R, Nakayama Y, Okazaki
M, Shintani H, et al. Comparative study on adhesive
performance of functional monomers. J Dent Res.
2004;83(6):454-8.

7- Hashimoto M, Tay F R, Ohno H, Sano H, Kaga M, Yiu C.
SEM and TEM analysis on water degradation of human
dentinal collagen. J Biomed Mater Res B Appl Biomater.
2003;66(1):287-98.

8- Breschi L, Prati C, Gobbi P, Pashley D H, Mazzotti G, Teti
G, et al. Immunohistochemical analysis of collagen fibrils
within the hybrid layer:a FEISEM study. Oper Dent.
2004;29(5):538-46.

9- Pasquantonio G, Suppa P, Tay FR, Biasotto M, Contardo L,
Breschi L. Microtensile Bond strength of adhesives applied
with an electric device. J Dent Res. 2005 (Spec Iss A); 84: Abs
152.

10- Pasquantonio G, Breschi L, Petrone A. Method and device
for preparing the hard structures of teeth for the application of
dental restorative materials. US Patent. 2003;6,641,396.

11- Rosales-Leal JI, de la Torre-Moreno FJ, Bravo M. Effect of
pulp pressure on the micropermeability and sealing ability of
etch and rinse and self-etching adhesives. Oper Dent.
2007;32(3):242-50.

12- Mjor IA, Nordahl I. The density and branching of dentinal
tubules in human teeth. Arch Oral Biol. 1996;41(5):401-12.

13- Sasazaki H, Okuda R, Shimono M, Maeda T, Suda H,
Takahashi K. Effect of etching on the exudation of internal
fluids in dentin/pulp complex. quintessence publishing. Tokyo.
1996;280-2.

14- Ciucchi B, Bouillaguet S, Holz J, Pashley D. Dentinal fluid
dynamics in human teeth, in vivo. J Endod. 1995;21(4):191-4.

sl i 50 ooy b St oo 85 (25,8 5 S5 03,8

23,5 odalde wd

‘3‘5)45 9 M&“

MY 1N b 5 F ojlass 4y ash bl 5l ond 4 Sy i o)

:&obe
15- Mazzoni A , Yamauti MD. Dentinal fluid dynamics in
human teeth in vivo. J endod.1994;21(2):181-2.
16- pashley DH, Mattews WG. The effect of outward forced
convective flow on inward diffusion in human dentin in vitro.
Arch Oral Biol. 1993;38(7):577-82.
17- Gagliardi RM, Avelar RP. Evaluation of microleakage
using different bonding agents. Oper Dent. 2002;27(6):582-6.
18- Brackett WW, ‘Haisch LD, Pearce MG, Brackett MG.
Microleakage of class v resin composite restorations placed
with self-etching edhesives. J Prosthet Dent. 2004;91(1):42-5.
19- Pasquantonio G, Tay FR, Mazzoni A, Suppa P, Ruggeri A,
Falconi M, et al. Electric device improves bonds of simplified
etch-and-rinse adhesives. Dent Mater. 2007;23(4):513-8.
20- Hosaka K, Nakajima M, Yamauti M, Aksornmuang J,
Ikeda M, Foxton RM, et al. Effect of simulated pulpal pressure
on all-in-one adhesives bond strengths to dentine. J Dent.
2007;35(3):207-13.
21- Breschi L, Mazzoni A , Pashley DH, Pasquantonio G,
Ruggeri A, Suppa P, et al. Electric-current-assisted application
of self-etch adhesives to dentin. J Dent Res. 2006;85(12):
1092-6.
22- Sauro S, Pashley DH, Montanari M, Chersoni S, Carvalho
RM, Toledano M, et al. Effect of simulated pulpal pressure on
dentine permeability and adhesion of self-etch adhesives. Dent
Mater. 2007;23(6):705-13.
23- Owens BM, Johnson WW, Harris EF. Margin permeability
of self-etch and total-etch adhesive systems. Oper Dent.
2006;31(1):60-70.
24- Deliperi S, Bardwell DN, Wegley C. Restoration interface
microleakage using one total-etch and three self-etch adhesives.
Oper Dent. 2007;32(2):179-84.
25- Marshall GW, Marshall SJ, Kinney JH, Balooch M, The
dentine substrate:structure and properties related to bonding. J
Dent. 1997;25(6):441-58.
26- Burrow MF, Satoh M, Tagami J. Dentin bond durability
after three years using a dentin bonding agent with and without
priming. Dent Mater. 1996;12(5):302-7.
27- Hashimoto M, Ohno H, Kaga M, Endo K, Sano H , Oguchi
H. In vivo degradation of resin-bonds in humans over 1 to 3
years. J Dent Res. 2000;79(6):1385-91.
28- Jastrzebska M, Kocot A. Ionic diffusion and space charge
polarization in structural characterization of biological tissues.
Eur Phys J E Soft Matter. 2004;14(2):137-42.
29- Pashley DH, Livingston MJ, Outhwaite WC. Dentin
permeability:changes produced by iontophoresis. J Dent Res.
1978;57(1):77-82.

Vo5


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ at 7:45 CEST on Monday June 30th 2014

(WYAY el oF oless VY 0)90)

Ohts ey e iliny loss 5 S5 pols olKiily Kb 5105 dlore

30- Puapichartdumrong P, Ikeda H, Suda H. Facilitation of
iontophoretic drug delivery through intact and caries-affected
dentine. Int Endod J. 2003;36(10):674-81.

31- Padula C, Colombo G, Nicoli S, Catellani PL, Massimo G,
Santi P. Bioadhesive film for the transdermal delivery of
lidocaine:in vitro and in vivo behavior. J Control Release.
2003;88(2):277-85.

32- Pethig R. Dielectric properties of body tissues. Clin Phys
Physiol Meas. 1987;8:5-12.

33- Jayasuriya AC, Scheinbeim JI, Lubkin V, Bennett G,
Kramer P. Piezoelectric and mechanical properties in bovine
cornea. ] Biomed Mater Res A. 2003;66(2) :260-5.

34- Kaltz EP, David CW. Energetics of intrachain salt linkage
formation in collagen, Biopolymers. 1990;29(4-5):791-8.

35- Kaltz EP, David CW. Unique side-chain conformation
encoding for chirality and Azimuthal orientation in the
molecular  packing of  skin
Bi0l.1992;228(3):963-9.

36- Bourdon MA, Oldberg A, Pierschbacher M, Ruoslahti E.
Molecular cloning and sequence analysis of a chondroitin
sulfate proteoglycan cDNA. Proc Natl Acad Sci U S A.
1985;82(5):1321-5.

37- Breschi L, Gobbi P, Lopez M, Prati C, Falconi M, Teti G.
Immunohistochemical analysis of dentin:a double labeling
technique. J Biomed Mater Res. 2003;67(1) :11-7.

38- Comper WD, Laurent TC. Physiological function of
polysaccharides. Physiol Rev.

collagen. J Mol

connective tissue
1978;58(1):255-315.
39- Ramachandran GN, Chandrasekharan R. Interchain
hydrogen bonds via bound water molecules in the collagen
triple helix. Biopolymers. 1968;6(11):1649-58.

40- Ghosh S, Mei BZ, Lubkin V, Scheinbeim JI, Newman BA,
Kramer P, et al. Piezoelectric response of scleral collagen. J
Biomed Mater Res. 1998;39(3):453-7.

41- Marino AA, Gross BD. Piezoelectricity in cementum,
dentine and bone. Arch Oral Biol. 1989;34(7):507-9.

AR

42- Ueda H, Fukada E. Piezoelectric relaxations in collagen
gelatin system. Polym J. 1979;11(2):103-11.

43- Sunada I. New method for measuring the length of the root
canal. J Dent Res. 1962;41(2):375-87.

44- Daskalov I, Indjov B, Mudrov N. Electrical dental pulp
testing. Defining parameters for proper instrumentation. IEEE
Eng Med Biol Mag. 1997;16(1):46-50.

45- Huysmans MC, Verdonschot EH, Rondel P. Electrical
conductance and electrode area on sound smooth enamel in
extracted teeth. Caries Res. 1995;29(2):88-93.

46- Eldarrat A, High A, Kale GM. Age-related changes in
cyclic voltammetry and potentiodynamic studies of normal
human dentine. J Mater Sci Mater Med. 2003;14(11):979-84.
47- Krizaj D, Jan J, Valencic V. Modeling AC current
conduction through a human  tooth. Bioelectromagnetics.
2004;25(3):185-95.

48- Eldarrat AH, High AS, Kale GM. In vitro analysis of
’smear layer’ on . human dentine using ac-impedance
spectroscopy. J Dent. 2004;32(7):547-54.

49- Daskalov I, Indjov B, Mudrov N. Electrical dental pulp
testing. Defining parameters for proper instrumentation. IEEE
Eng Med Biol Mag. 1997;16(1):46-50.

50- Gale MS, Darvell BW. Dentin permeability and tracer tests.
J Dent. 1999;27(1):1-11.

51- Grégoire G, Joniot S, Guignes P , Millas A. Dentin
permeability:self-etching and one-bottle dentin bonding
systems. J Prosthet Dent. 2003;90(1):42-9.

52- Ozok AR, Wu MK, de Gee AJ, Wesselink PR. Effect of
dentin perfusion on the sealing ability and the microtensile
bond strengths of a total-etch versus an all-in-one adhesive.
Dent Mater. 2004;20(5):479-86.

53- Tay FR, Pashley DH, Garcia-Godoy F, Yiu CK. Single-
step, and self-etch adhesives behave as permeable membranes
after polymerization. Part II. Silver tracer penetration evidence.
Am J Dent. 2004;17(5):315-22.


www.SID.ir

