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The Effect of Dentine Quality to Adhesion
at Dentine Bonding Interface
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Abstract

The use of dentine bonding system becomes
a routine treatment in many specialties of dental
treatment. Although, it has been widely used,
dentine bonding system is still failed to achieve
the desirable performance due to the misun-
derstanding and improper technique. One of the
factors that will lead to the achievement of
dentine bonding is the quality of dentine. An
understanding in dentine quality and its effect on
bonding performance will be very useful to
clinicians.
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This article reviews the effect of dentine
quality in many clinical situations such as
normal dentine, dry dentine, caries affected
dentine and primary dentine. The article also
discussed the different performance of total
etching and self etching on each type of dentine.

Keywords: dentine, dentine bonding agent,
caries affected dentine, primary dentine
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Figure 1 SEM image shows normal dentin under
moist condition. The white arrow illus-

trates the dentinal tubule.
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Figure2 SEM image shows the resin dentin
interface of Single bond on normal
dentin which was prepared by wet
bonding technique.
illustrates the collagen fibrils in the
dentin.

The white arrow
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Figure 3 SEM image shows dry phosphoric

etched dentin with collapsed collagen.
The white arrow illustrates the collapsed
collagen.
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Figure 4 SEM image shows the feature of dentinal
tubule in caries affected dentin. The
white arrow illustrates the occluded

dentinal tubule

114N19919UN AR RNTUNA L ATIRTURA NN ST
Tdannsnazmdnseareanlivianun fapsnaadou

X e H ns - = X
geuiafug lsifnmald  Tunismianstinfinuuiie
Audoull AdaNAITaLAaIAITNat19NINT9litiasann
. Y X T
anwourlassaisaaiefug i ldfnmadaauunn
siganniassafsreailediuing Wedundaunlise
3 . X o oA . - X
wafludiuaeatiefungnvinanalnaansiieaedide

a a v 1 1 val d” 1 a
wuAnFauda s i douaementuazaunsoiin

2(30)

nsazanusanndula s (gUn4) vinlinanaaialu

aa a o dy 1 d’j v 1 v
Nepatinaratanansunsnetafugouily lula

“1 annnsAnEnaee Wang Lavane

NN1INNAARAN
X Py s A X . -
nwudtleWuydoun lifnmeliinisazanusonaiin
wWaawn (phosphate) wazaLalum (carbonate) 7

HaandileWuilng Sanuvunaasdullsdla (tran-
X A ae o

sparent zone) WNNNINLUANWLNG LardanuENii

1, (32)

= o aa X C oAy ga
nan snmnwm:mamuﬂmmLuﬂﬁusgmuwiumm

CM Dent J Vol. 34 No. 1 January-June 2013

dgll i’/ A o @ al % k7 o =
datiuarianwozudaduimadn funnn Wee an
C X Y G v e oo
vielaiutiuargneasudaafounanudans saniul
= ) | 1 < P
niegydeussnssudnviadleny  dedanalid
| | P | , P ' ~033
snguszuInaiaLilafud unnndniladui dni
4
UANANY ANNBAAATNANNEANE Y UAT AIAIN
4 1
wivszAuwnTu (nanohardness) aadiiaiuydoun s
- ) 1 A 1 Ao o o =
Ao adaAsndniedulnfetaldad1Ayan
(34

©

L = (32) o '
MIE UANANNUNITAN AR Wang SNNWLQIINIT

[
a A

S VTP S S o
?;Imﬁlﬁﬁl‘ﬂ\‘iLu@ﬁuﬂg@’)uﬂi&lmﬁLﬁﬂuuﬂqiﬂﬂ’]ﬂm‘ﬂ\‘i@’m

»

3

Atfoyvnlunanes) dautlsenauiu atgusnAanisd

o
4 1

=1 1 =l ra lij zJ/ = 1 1Y
Waluydoun lAndaduinisazanusansagias
2
M RaUAURIABNITAARNIAIENTANINNINLH AR
Und e ldanstinnascuuiniaend Aanitlu
v ¥ 1%
Fa9R19nNgAaan MduAauta1aN N g1 i uNAdwAS
 d . s ¥ v e
agitlasarnnisinsaensaluilefundounlifaiie
° v a 1 Qllai 1 a dl % a a’l’ 1
mliinasasgnannaing deunusiauilainsanis
Adpean  wadruaadlansandiani aluAIATIAR
1 v v %
(HEMA) @ailvivpuantifsauuiuayldsaunnlusn
asazansnunsnduaslillfagn ussnaes Twlwwad
1 v
e 1y daaduie (BisGMA) dailudauldganiin
aglddnurounanduagldlsdanaliinistinmae as
\ ~ a A =
LATAIUNABIAANIIN N walasuAatdaunNagm
}% 1
(B-TCP) aasiuviaiialuey daumilasuaaidss
é’d wva v v Aa %

Waala i AuasiAfunisiaiadoansanaznis
=] & o i’/ 1 dsld = o
ungnTNUea NN es AU ludIutaaNANALY
~ o 9 R A o o
Nazdasldnsanianiugunse wraidnailunislsy

o d Ay .
annAafn NN aus lTyunaanana anaas
v 1
Toymdresiuinlinistiafaiuiaduydoui lise

3
A

v
FAAIFAINITANNANNIZTIN AL ALALTLAURIRNT
a 1 32 - 1 1
Hammifluatnanin®™ Yoshiyama uazanusnugnen
X a dsl/ 1 dl a dgll é 1 1
nstiafnvevilefuydiunlifameazsindn A1nng
=< a d‘ v dglj a 1 al o o [ g’/
gafad ldanniileWulnAeteliadAnyialuseuy
a 35
MiRaend uay adiand
b2 =K a =) a
wuananisud latloymnistinfnlnaanstinia
X . - & e .
vuitlafundaulaifame ldunniaiuszazinainig
o o X < - - .
TEnsaiamanuluanstinfnszuuiniiaend anua
[ 1%
NINAABINLINNIT I NTAT AN N WANNLANE N 30

a = o v 1 o o 2K K o
TUIN Zﬁﬂﬂqiﬂﬂqiﬁﬂqﬂ’]@\‘iLLﬁ\‘iﬁlﬂﬂx‘ii‘gﬂU@qﬂﬂ’]ﬂ



o el o o ~
. NUAANT TN 34 aUUN 1 W.A.-H.8. 2556

(microtensile bond strength) we3daifauausLWLie
Hugdoun Aamendaunwiiutedulng Tuane
4' =2 a PR = s v o

NANTEUARALARLTNALRADUAUR LaI1azldnsaNea-
Wa3n daRqlafy 30 2w faluanunsalipinistia

B SeTunuanielunng

mmmmmmuﬂﬂuﬁﬂmim
UftiReuluadtind wiuiugdaun lufnaeaniiag
FanstinRaszuuinmiiaand wazinananlunigld

o X o s
N3ANALLANIAYE

= A X %
m'iﬂﬂmﬂuumaﬁuumu
= =3 a =3 a o 2; o
NNIANHINITE AR AUBIANTEAR AN LN WU LN TN
TdunnnidamauiunisAn e lululd wazannnig
ﬂnmmuwm WuIAIN1adusada (bond strength)
ST 19898 A AT UL e W HI UL eEnT L
Houui 0 fadefivhaiduanvg Tiun sefszney
o X % < =
warlA9aF 19900 NN W IUA WUIUN TIHANLAN
pinganiaseaiierasiued IneilaWuinunazung

1 dal/ v al o 1 dqj £ 1 6
NI datuiurieiaiy way i@ulnaus

nansrasiadeilufitesnd Ll S nnaiaa i
f«f’]muvifaLu@ﬁumuium@uﬂ‘ﬂmw@wifaLu@ﬁmz
X o4 [ E2 X (42) X o
ynui e Indwsesiuunnin® wanainidany
e ugusaLValaNUUNUN AZHANAUINAN
ninilafugausauviailafuud 2-5 win'*Y wanann
Taseaf1ansneiuudo FudnundadiFuinussnsg

TaaNI NN UL LATANHNITNTUIDILAALTENILAY

Aagwlnluilafugousauviaiany  waviilawy
syminaiaiilany Aveandluiuwt™® vinlmdaiu

93 = [~3 v 1 dy v dJ o v dy
PNUNN AN aa NI aN w3991 e Ny
duniaaulasansaninngn dsenauiunisiiile
Wuhunistununisnauauessansai asiaue

o v =2 a K o Ay A
mligunwnistiafa luiuiualiuan ldamnly
Waruui® atnglsfinu Burrow wazany 16Anm
ANNUANFNTBIANNNAILINE ALULANTEALAANA
X ¥ X Y . e
gaqlafusnuNLazilaf ULy wazlaaiasiziiinun
a 49/ gg a A gs 1 49/
Az amnaniidaiulnuullT i uInnnLile
Wuud Wasanag Inddaitialuiuuinndn vnlie

Fngauset nasiurinuasnd it

CM Dent J Vol. 34 No. 1 January-June 2013

X = Al

UANANTENTANHTANEIANUUT LAZATUNN
gasiulania Tag Nor wazanz®® wudia N

zj/ = dl = % 1 v
gastulatizadna luiuuuaI NN AL ssan
Fasay 25 D4 30 wHaldansiaRqTRALAL TR AN
Wi wazun MnaniaRaunuan Tulaiafazun
dil dl i’/ a 43/ 3 v =
Ay nendulaudanuntvarni lin12unsnd uaas
auldanysnl AsivAasnisuuzilfanainiie
Ramnansaad el ladulaudadnnuawnalinig

7% Fyaanndas

unsnainaeasduialfativanysnl
AUNANNTAN®I18Y OSOrio HAYADLY NAAAINIT LT
nranaanadnlun1simioaNuaIATINL 9NN

¥ a o o 2 a Ao | A e
Hmﬂmﬂqﬁuquiﬁﬂqﬂq?ﬂm[ﬂmmmﬂ'gf]'ﬂﬂ’]\iﬂuﬂ

Ao o Vo =2 a Ay
UBNAINRETINTL9IUINAINIEARAT LFANNNT
=3 [ dgl 9; =3 a a el
fianulaR U uNaInastaRaszuL sl nd AN
#9097 AN AR ARINANIE AR ATD A LA N LA NT 1

BEE0ST R psunnstinRnaas

mawAeIaNIlTud Aty
srunmaiond 2 duneu TiinAaeAaleaaLaus
TuitefuriunilsrAns n A lnd At ussuLn-
Faend feuhazilunaannnsdafamaeiiszming
m-anrinandindalalalasiaunedia &y
doudsenavlurdefilaleadueus nuuaaldenlu
panlansandasnilny nsAnedTauReusEIdng
Annnsiinfaluil el utinuusendnaan st aRaile
allanTaadiunes LasiuneuAes nan1sANE
wudn Arusednfalunguisaiiendastuneuasd
AnlndAestuszumationdaunewna 2"
yensAnen kansaiudnuinanudnAusatinsialu
nquisaiendaesiuneuazgandtetaiidud Aoy
atialsfimn SnsAninuenudumaslunsia
Am (adhesive failure) Ium\;uﬁsﬁ’mﬁmﬁmﬁm
Lemﬂl,fawﬁ%umwﬁmmmdqnz\jmLéﬁ@ﬂvam’mm%u
mﬂu(49,51)

ag9lsinueaIuiqaaes Mithiborwala waz
AU SN N Uz ELUNNAANI lunn 5Tl
Fafutinuugaaanstinfaaiomaiiond  Tagnas
nafesiiinsuReUiey dnerredsessesing

ITULALHANULNIUN LAZITTULNNIENINAIE AR



T3, HURENT 1N 34 21TUN 1 2.A.-8.81. 2556

ailalnifiaend Insdueusueudidun (Prime and
Bond NT) uaz a138nmntiaaasiiond d3lun3
(Xeno I11) #aiflugnstindnoiiamaiiondssund
powAEn WudNdnEmuzTuunnildan nguiifin

|
1 Ak v

Fne@luRilielsinn wazAnnm ndnguiidada
Insalueusuendidud deddsnlduauadntiazia
anmsiissuniasvienddaanuiunaagan vinld
L‘ﬁ@ﬁuvlsigﬂmmﬁumﬂLﬁummﬁhLﬂu wazvinieTu

“I aziiuldainisfiaisun

unsnanlaanysnina
= % = A ~ ' = |
wanldanstnRnszuulaiieaatingum aana b e
WA ARININLBNALILNDLUBIRNTE AR ALARZT RGNS
4 X Y4 .o oAb,
AN H AR UUIUNT NI AR AT ANT LD
HULT AITAMNNEENNNAZTNANANAAIE AR A 1
Waduun Inantstleasiunisidanaansisnnses
fasruiniafiutNuNLazanstinfnmneni1s It Aan
aa - - =3 1 Y
w@ndaw (chlorhexidine) Wan1sANMINLAY N9 LT
ARALENTAU AN NTUTREAY 0.5 LAY 0.2 NIEINAY
nN13nARANUALaNIANDANETN ANN1TNN IHAINIAY
usetin@a (tensile bond strength) Ash luszazinan
12 1hau TuanginguarLANTs I uIBAsBIENTAU
azlANAINaTLIE ARsanatat 19l TaanATy52
4ANAND G RNTAITENUINNITANANUIUTUIINNT
Na138 pRpTRALIaNaNT Iz uUTWuAawLA 0 TR
UIUN IAUNI1INIENTE AR AFINTUNBLNTRIL LA
a = a Wy | Ao o o (5354 o o
aunniNANNIE nRR Ifaeelidadn Aty lud
1Rl NI URLANTAN1T08AT1HAB1NT MEANT
HARALAZINENWALANAN W LT UANIAILLLHEAY 8]
azdagTin1svinnulugiaefniaanazainaaass

= = a X
uariisz@nsninuinau

unagl

Tnssaraiieflulsznaudae 4 dou léud viaile
flu ilefudauseuvieiiedi Lﬂ@ﬂuﬁﬂg’@wdwm
el uay seaman ey avAtsynavdauluiny
Wuellunseans uwazduilsznausesneduniadns
Tnedduloneaaiiay Tiind | Wudaulun Falu
dautlszneufiflunuimetinemnnsanist AR Az
ieunazanstindnnalussuuinifiaiend wazssiy

CM Dent J Vol. 34 No. 1 January-June 2013

iafiand nalnuanlunistinfinsesanstinfnilaqiiu
TipoudrAtyiunisiedulatianasysnl  taswin
arunson liisfuunnunenduaslllnangan
suminitlafugnnaana fazvinliAimasustings
2y Tunstiledunasysusidhutlafuiuie unu
WAzipauarABAAIAUATWLFILAYA ALY TIRzds
naLdeFAan1sEARATzUL N aeNTatiNaNIn Fatiu
= o 8 v ~ o 8w o - o X
aeuzthidhauieanne wdsldneadn iieliie
Wuewasguauey lunmsedinaistinfinssuuimad-
@NT AIFAZNIAILILANBRINWAS wazieTw sy
wavlendazaausioasainnisgaduunle  doulu
Py o =2 a o X A e X <4 X
nstunsasldastinfniuilelugi lifaime Teile
WuriataziFunussandeandiiladuilng vinld
NNIADUAUBNAANIAGININING AaualinsEnRALE
= L =2 a X \ Ay
a9 N13ANEINLdIANNstiaRAeHaNur g L
a dlj/ cla 1 1 =< a d‘ v d” a 1
RAaasAININAINI2E ARAT leannlafulnFasine
HadrAyaluszuuindalenduazisaliond T
W eNITuA L le AT aan lunsldnsainiile
Auzalauan luszuuniaendwing a1usunistin
a dy 93 dJ a & 1
ARl AN BUIBNT 9N a9A Uz NaLWANA 191N b
Auwiialaaa519uareanlssnay aINNIINUNIL
193UNTTHNLINANNIAIN3E AR ATaIr9szuLIn-
Waend wae wanend et udnuntaandiie
AU wazilasannnisiiiafuinuuinisnauaues
FaNIANNINNI N3Andaulrasuzinlians ey
aN3TARRNuAeNIAasNa lE R At laLT A AU
av uazazy liNsuNINa N0 T uaNy saluny
waatelaf AN NIFANHINATRIRNTE AR ATIIADY
X ¥ . . .
sruvluileWunundellduindn  wazdaulng
dunimeaesluiesdizinig asaqsiinisAnmug
Tunsaatiniva i lddaagUnuiuausaldl

19NA13919049

1. Tesch W, Eidelman N, Roschger P, Goldenberg
F, Klaushofer K, Fratzl P. Graded micro-
structure and mechanical properties of human
crown dentin. Calcif Tissue Int 2001; 69(3):
147-57.



o ~ o a
. NUAANT TN 34 aUN 1 W.A-3.8. 2556

10.

11.

12.

Zavgorodniy AV, Rohanizadeh R, Swain MV.
Ultrastructure of dentine carious lesions. Arch
Oral Biol 2008; 53(2): 124-132.

Marshall GW, Jr., Marshall SJ, Kinney JH,
Balooch M. The dentin substrate: structure and
properties related to bonding. J Dent 1997; 25
(6): 441-458.

Buonocore MG. A simple method of increasing
the adhesion of acrylic filling materials to
enamel surfaces. J Dent Res 1955; 34(6): 849-
853.

Eriksen HM. Protection against harmful effects
of a restorative procedure using an acidic
cavity cleanser. J Dent Res 1976; 55(2): 281-
284.

Gwinnett AJ. The morphologic relationship
between dental resins and etched dentin.
J Dent Res 1977; 56(10): 1155-1160.

Pashley DH, Michelich V, Kehl T. Dentin
permeability: effects of smear layer removal.
J Prosthet Dent 1981; 46(5): 531-537.
Asmussen E, Bowen RL. Effect of acidic
pretreatment on adhesion to dentin mediated
by Gluma. J Dent Res 1987; 66(8): 1386-1388.
Fusayama T, Nakamura M, Kurosaki N, Iwaku
M. Non-pressure adhesion of a new adhesive
restorative resin. J Dent Res 1979; 58(4):
1364-1370.

Inokoshi S, Iwaku M, Fusayama T. Pulpal
response to a new adhesive restorative resin.
J Dent Res 1982; 61(8): 1014-1019.

N, Kubota M, Yamamoto Y,
Fusayama T. The effect of etching on the
the cavity
Quintessence Int 1990; 21(2): 87-92.
Van Landuyt KL, Snauwaert J, De Munck J,
Peumans M, Yoshida Y, Poitevin A, et al.

Kurosaki

dentin of clinical floor.

Systematic review of the chemical com-

13.

14.

15.

16.

17.

18.

19.

20.

21.

CM Dent J Vol. 34 No. 1 January-June 2013

position of contemporary dental adhesives.
Biomaterials 2007; 28(26): 3757-3785.
Nakabayashi N. Adhesive bonding with 4-
META. Oper Dent 1992; Suppl 5: 125-130.
Nakabayashi N, Kojima K, Masuhara E. The
promotion of adhesion by the infiltration of
monomers into tooth substrates. J Biomed
Mater Res 1982; 16(3): 265-273.
Gwinnett AJ, Kanca JA, 3rd.
morphology of the bonded dentin interface and

Micro-

its relationship to bond strength. Am J Dent
1992; 5(2): 73-77.

Reis A, Loguercio AD, Carvalho RM, Grande
RH. Durability of resin dentin interfaces:
effects of surface moisture and adhesive
solvent component. Dent Mater 2004; 20 (7):
669-676.

Koshiro K, Inoue S, Tanaka T, Koase K, Fujita
M, Hashimoto M, et al. In vivo degradation of
resin-dentin bonds produced by a self-etch vs.
a total-etch adhesive system. Eur J Oral Sci
2004; 112(4): 368-75.

De Munck J, Van Meerbeek B, Yoshida Y,
Inoue S, Vargas M, Suzuki K, et al. Four-year
water degradation of total-etch adhesives
bonded to dentin. J Dent Res 2003; 82(2): 136-
140.

Watanabe |, Nakabayashi N. Bonding dura-
bility of photocured phenyl-P in TEGDMA to
smear layer-retained bovine dentin. Quin-
tessence Int 1993; 24(5): 335-342.

Kenshima S, Francci C, Reis A, Loguercio AD,
Filho LE. Conditioning effect on dentin, resin
tags and hybrid layer of different acidity self-
etch adhesives applied to thick and thin smear
layer. J Dent 2006; 34(10): 775-83.

Uno S, Finger WJ. Effects of acidic condi-
tioners on dentine demineralization and



o Nyl o o a
. 1AANT TN 34 auN 1 1.A-H.8. 2556

22.

23.

24.

25.

26.

27.

28.

29.

dimension of hybrid layers. J Dent 1996;
24(3): 211-216.

Inoue S, Koshiro K, Yoshida Y, De Munck J,
Nagakane K, Suzuki K, et al. Hydrolytic
stability of self-etch adhesives bonded to
dentin. J Dent Res 2005; 84(12): 1160-1164.
Chiaraputt S, Roongrujimek P, Sattabanasuk V,
Panich N, Harnirattisai C, Senawongse P.
Biodegradation of all-in-one self-etch adhesive
systems at the resin-dentin interface. Dent
Mater J 2011; 30(6): 814-826.

Chiaraputt S, Mai S, Huffman BP, Kapur R,
Agee KA, Yiu CK, et al. Changes in resin-
infiltrated dentin stiffness after water storage.
J Dent Res 2008; 87(7): 655-660.

Hosaka K, Nakajima M, Takahashi M, Itoh S,
Ikeda M, Tagami J, et al. Relationship between
mechanical properties of one-step self-etch
adhesives and water sorption. Dent Mater
2010; 26(4): 360-367.

Perdigdo J, Van Meerbeek B, Lopes MM,
Ambrose WW. The effect of a re-wetting agent
on dentin bonding. Dent Mater 1999; 15(4):
282-295.

Manso AP, Marquezini L, Jr., Silva SM,
Pashley DH, Tay FR, Carvalho RM. Stability
of wet versus dry bonding with different
solvent-based adhesives. Dent Mater 2008; 24
(4): 476-482.

Kanca J, 3rd. Improving bond strength through
acid etching of dentin and bonding to wet
dentin surfaces. J Am Dent Assoc 1992;
123(9): 35-43.

Chiba Y, Rikuta A, Yasuda G, Yamamoto A,
Takamizawa T, Kurokawa H, et al. Influence
of moisture conditions on dentin bond strength
of single-step self-etch adhesive systems.
J Oral Sci 2006; 48(3): 131-137.

32

30.

31.

32.

33.

34.

35.

36.

37.

38.

CM Dent J Vol. 34 No. 1 January-June 2013

Fusayama T. Two layers of carious dentin;
diagnosis and treatment. Oper Dent 1979;
4(2): 63-70.

Taniguchi G, Nakajima M, Hosaka K,
Iwamoto N, lkeda M, Foxton RM, et al.
Improving the effect of NaOCI pretreatment
on bonding to caries-affected dentin using self-
etch adhesives. J Dent 2009; 37(10): 769-775.
Wang Y, Spencer P, Walker MP. Chemical
profile of adhesive/caries-affected dentin
interfaces using Raman microspectroscopy.
J Biomed Mater Res A 2007; 81(2): 279-286.
Marshall GW, Jr., Chang YJ, Gansky SA,
Marshall SJ. Demineralization of caries-
affected transparent dentin by citric acid: an
atomic force microscopy study. Dent Mater
2001; 17(1): 45-52.

Perdigdo J. Dentin bonding-variables related to
the clinical situation and the substrate
treatment. Dent Mater 2010; 26(2): e24-37.
Yoshiyama M, Tay FR, Doi J, Nishitani Y,
Yamada T, Itou K, et al. Bonding of self-etch
and total-etch adhesives to carious dentin.
J Dent Res 2002; 81(8): 556-560.

Zanchia CH, D’Avila OP, Rodrigues-Junior
SA, Burnett LH, Jr., Demarco FF, Pinto MB.
Effect of additional acid etching on bond
strength and structural reliability of adhesive
systems applied to caries-affected dentin.
J Adhes Dent 2010; 12(2): 109-115.

Burrow MF, Nopnakeepong U, Phrukkanon S.
A comparison of microtensile bond strengths
of several dentin bonding systems to primary
and permanent dentin. Dent Mater 2002;
18(3): 239-45.

Courson F, Bouter D, Ruse ND, Degrange M.
Bond strengths of nine current dentine
adhesive systems to primary and permanent



WEN

39.

40.

41.

42.

43.

44,

45,

46.

o ~ o a
. AUEANT TN 34 aun 1 N.A-N.81. 2556

teeth. J Oral Rehabil 2005; 32(4): 296-303.
Yaseen SM, Subba Reddy VV. Comparative
evaluation of shear bond strength of two self-
etching adhesives (sixth and seventh gene-
ration) on dentin of primary and permanent
teeth: an in vitro study. J Indian Soc Pedod
Prev Dent 2009; 27(1): 33-38.

Jumlongras D, White GE. Bond strengths of
composite resin and compomers in primary
and permanent teeth. J Clin Pediatr Dent
1997; 21(3): 223-229.

Koutsi V, Noonan RG, Horner JA, Simpson
MD, Matthews WG, Pashley DH. The effect of
dentin depth on the permeability and
ultrastructure of primary molars. Pediatr Dent
1994; 16(1): 29-35.

Sumikawa DA, Marshall GW, Gee L, Marshall
SJ. Microstructure of primary tooth dentin.
Pediatr Dent 1999; 21(7): 439-444.

Hirayama A, Yamada M, Miake K. [An
electron microscopy study on dentinal tubules
of human deciduous teeth]. Shikwa Gakuho
1986; 86(6): 1021-1031.

Hirayama A. [Experimental analytical electron
microscopic studies on the quantitative
analysis of elemental concentrations in
biological thin specimens and its application to
dental science]. Shikwa Gakuho 1990; 90(8):
1019-1036.

Johnsen D. Comparison of primary and
permanent teeth. In: JA A, editor. Oral
development and histology. Third ed. New
York: Thieme Medical Publisher; 2002. p.
213-224.

Nor JE, Feigal RJ, Dennison JB, Edwards CA.
Dentin bonding: SEM comparison of the resin-
dentin interface in primary and permanent
teeth. J Dent Res 1996; 75(6): 1396-1403.

33

47.

48.

49.

50.

51.

52.

53.

54.

CM Dent J Vol. 34 No. 1 January-June 2013

de Araujo FB, Garcia-Godoy F, Issao M. A
comparison of three resin bonding agents to
primary tooth dentin. Pediatr Dent 1997;
19(4): 253-257.

Mithiborwala S, Chaugule V, Munshi AK, Patil
V. A comparison of the resin tag penetration of
the total-etch and the self-etch dentin bonding
systems in the primary teeth: An in vitro study.
Contemp Clin Dent 2012; 3(2): 158-163.
Osorio R, Aguilera FS, Otero PR, Romero M,
Osorio E, Garcia-Godoy F, et al. Primary
dentin etching time, bond strength and ultra-
structure characterization of dentin surfaces.
J Dent 2010; 38(3): 222-231.

Torres CP, Corona SA, Ramos RP, Palma-Dibb
RG, Borsatto MC. Bond strength of self-
etching primer and total-etch adhesive systems
to primary dentin. J Dent Child (Chic) 2004;
71(2): 131-134.

Agostini FG, Kaaden C, Powers JM. Bond
strength of self-etching primers to enamel and
dentin of primary teeth. Pediatr Dent 2001;
23(6): 481-486.

Manfro AR, Reis A, Loguercio AD, Imparato
JC, Raggio DP. Effect of different concen-
trations of chlorhexidine on bond strength of
primary dentin. Pediatr Dent 2012; 34(2):
11-15.

Ma L, Zhou JF, Tan JG, Jing Q, Zhao JZ, Wan
K. Effect of multiple coatings of one-step self-
etching adhesive on microtensile bond strength
to primary dentin. Chin Med Sci J 2011; 26(3):
146-151.

Ma L, Zhou JF, Jing Q, Zhao JZ, Wan K.
Multiple coatings can improve the bond
durability of one-step self-etching adhesive to
primary dentin. Chin Med Sci J 2012; 27
(2):106-111.



