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Effects of Agitation Technique
of One-step Self-etch Adhesives on Push-out Bond Strength
of Resin Cements in Root Candl
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Abstract

The purpose of this study was to evaluate
push-out bond strength of resin cement used with
one-step self-etch adhesive systems applied with
agitation on the root canal dentin. Forty human
mandibular premolar teeth were used in this study.
Roots canal were prepared for luting fiber posts

and randomly divided into 4 groups of 10 each.
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UNi
faqiumsysasAuiinunsinwaaess Ay
(restoration for endodontically treated teeth) n3e
wesiurinaeulninasuidule (fiber-reinforced
composite post) lésuAnuRaLnInTY esanil
ANNEIBNY Huendsveesmweaney (elastic modu-
lus) IndiAesruiilofu (dentin) vilvinszareaufu
(stress) lAagominane ewsaufisuduiesiy

finunfinnuude (rigid) anlomaiinmsunninag
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Two different resin cements (Multilink® N and
Panavia™ V5) were used to fix fiber posts in
root canal in combination with corresponding
adhesives applied passively or with agitation
techniques. Twenty-four hours after cementa-
tion, each root was sectioned into 6 pieces, each
1 mm. thick, representing cervical, middle, apical
regions. Push-out bond strength tests were used
to measure regional bond strength. There was
no significant difference between the two appli-
cation techniques when Multilink® N was used.
The mean bond strength value was significantly
higher in the apical than in the cervical regions in
Multilink® N groups regardless of application
technique. Passive application demonstrated a
higher mean bond strength compared with agitation
in the groups using Panavia™ V5. However, no
significant differences in the mean bond strength
were observed between the three regional root groups
in the Panavia™ V5 groups. In conclusion, with
agitation, the bond strength was either not signifi-
cantly different from, or lower than, with passive

application, depending on resin cement used.

Keywords: agitation, one-step self-etch adhesive,
resin cement, root canal dentin, push-out bond

strength
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fusnnseuUmenniy (periapical) wonINH N3
finfa (retention) WRzFIUMIUAIIUANYN (fracture
resistance) Igmdefsurufunsoinmnoiy (conven-
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step self-etch adhesive system) Fofimsusndinzes
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Anszuugaiionduuuduneuien SmInussflsney
napsndlifeiy ouewewesfiveui (hydro-
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wigduq (additive) ioantunoun1svieulidedu
Lidndusnsldnsaneawesn (phosphoric acid) Tuns
w3enAiy Jeteldinannuianainlunisviteu

(1

. .. 1 | @ a a
(technique sensitive) anay "athelsfimu Uszinsam

4p93EnAA lIzuuigiea ldfadlawsuiun sl
(12)

= a

faRnszuulnnoaend’ < visil esnaIinRAluIzUY

fifiUsunmwessvhazae (solvent) AouTIge Vil
gndnsenauvualaenn imﬁ’aﬁﬂmamﬁﬁmmﬂauﬁw
(hydrophilic) %ﬁ’ﬂﬁmi@mﬁuﬁwLﬁﬂ@iﬁv’usamfiawmms
fnfn (resin-dentin interface) dowaliianiinisunm

1 & oA
(13) HUBNINU LUBYINNTT

(polymerization) laisuysal
EaRnszuLTURew A0 R EMIWIndy (infiltrate) W1y
fusiile3 (smear layer) ielussotulouda (hybrid
layer) Auiilofumuld fuiutusiiiesinunsenenuie
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mamielfifenageuuntuiemudiumiiy (coronal
dentin) uriu®?
wilmsfnsdiulngszyimamasiafinszuy
walenduuutuneuieifmedsmenullmazamsn
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WANRA1IINNITYTUENATY (direct restoration) 1138
MIysaizveden (indirect restoration) lusausanuy
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tubules) fuansvarniiodudiuiiy Uszneududs
msivsEnuuzilumsmasinfnszuuiaiiendild
FUAUSTUTIUAT AN LML ULARZNA R Tu
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femsBafnTzniosiudinuduazieiuluansssnity
FTAUA dleisudumamiisls (passive application)
Aeszaznaniunselld lnanageunnuudousenns
200 (push-out bond strength) AevRIN1TEALABAY
dhiuaaesniwiunm 24 dalus Fadunmaseu
ANULTsussnaeanluszazay (early bond strength)
JangUnsaluagisnis
Aunsudesalouiuyws (human mandibular
premolars) ARBIINRULAEATIELYTAl gAnoULDT
Iy lddwendann ldnwusesn sesdn sesin wie
maysaizlag AnAunse sue LAZATUVILTBOLE
Aulndidsoiy smeanunioluualndudu-lndau
(bucco-lingual) 6.5-7 fiadiuns lagnate-lnanals
(mesio-distal) 4.5-6.5 AaAINAT HAINEIITIAAY
13-14 faduns lneinansesfaiARouiuuaziAfoy
57U (cemento-enamal junction) s1ulagnals
(mesial side) 9p931nAY 91U 52 7 ivlumsazae
Inueapnududuiesas 0.1 (0.1% thymol solution)
ﬁqmmﬁﬁamﬁaﬂaaﬁumiqmLﬁamm%u ITUIINIAG
wulidiAn 3 ey wisaniugnaeu Mdnieidoun:

MmANUzoIATINALME MIRATIUANNAIY (calculus)
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uaziilebeuUsig (periodontal tissue) 90NAUNNAAELI
Lﬂ%ﬂﬂ@ﬂﬁﬂﬁ?ﬂﬂﬂﬁﬂﬂi’liﬂﬁﬂ (ultrasonic scaler, P5
Newtron XS™, SATELEC-ACTEON®, Merignac,
France) nauiAsunnAvluhnduiioamaiiiesden
manaaes 24 Falug
FasuroosiuoenluuuanealnAuLaud ui
MunissesfeszrnoAReuiuuaziAtouAfumulng
ARNAIBLNLNTENINIWYT (diamond disc) mimidioide
finaomdolulnssUszamitulaeldlng (file) wed 20
mﬂﬁuﬁmdaumﬂﬂuﬁugmLm:m%ﬂmaaaimﬂmﬁa
sossuiiesupenlndmasudule Tnafinaunsody
(handpiece) YA TAAMLTIY (surveyor/milling
machine; Marathon 103, Saeyang, Daegu, Korea)
lndeapuily (peeso reamer) wes 2 fy 4 Ay
ABinReIAdIuARITIANY e 2 weolWuiiAfes
(FibreKleer™ 4X reamer size 2, Kerr, Orange, CA,
USA) muisduniuaudgnatg 1.25 Jafiuns s iy
wisuanasTniwieldifesiy 1Wldaaesnniuii
ANUEN 10 AadwnT SuhAnuEzeIRMmeTn&e ua:
Fuliuismenszmuduginsisunan (paper point)
LUOTIARUARINN SRS BNARBITINR UL WY
40 @ Tnsmsquoonidu 4 Agu agua:z 10 @ my
1UAYRILTTUTINUALRZATNIIMEITEARATTUULTAN -
nd ldun nquisdudimudannideilud (Panavia™
V5, Kuraray Noritake Dental Inc., Okayama,
Japan) #liFmAumsBanawmudsilng yalnsued
(Panavia™ V5, Tooth Primer, Kuraray Noritake
Dental Inc., Okayama, Japan) UR:nguLI@UTILUs
AaARoAeY (Multilink® N, Ivoclar Vivadent, Schaan,
Liechtenstein) ild51ufumstnfiniiaffofidulng-
wesie/l (Multilink® N Primer A/B, Ivoclar Viva-
dent, Schaan, Liechtenstein) lngld35msmasiinin
fisl3 (passive technique) w3enauluun Tneldutssmen
#lu (proxabrush, 1512 GUM® TRAV-LER 1.2 mm,
Sunstar Americas, Inc., Schaumburg, IL, USA) szaiz
NAMUALUNTBIUTENENAR
nagauAnasTIATumunguAlFuoliud i

wosfumaulndnadiudulaliuiindes (FibreKleer™
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post, Kerr, Orange, CA, USA) 31319M39n3:000 LUBT
2 mnaFURILAUGNaNG 1.25 fafng inumshany
fzo1ndLueanegodseann: 70 uasUSuRMNANAIf Y
fnanuAlgLau (silane coupling agent) 3ladidndiva-
finlwswes (RelyX™ Ceramic Primer, 3M ESPE, St
Paul, MN, USA) SathAuanosauilmsaulife
Indmuamungunaaes lagldusenavuig 50 Ty
(Newton, N) natioeiiupaulndnasuduleld 60 3und
liyAumdadunddAuesnaunun wasiinisae
uRgFBLATasaELTUg e (Bluephase® LE curing
light, Ivoclar Vivadent, Schaan, Liechtenstein) 1iu
VA1 20 i MnswimsiametenniludieBnen-
@137 (epoxy resin) Wagﬁmmamamammwmﬂﬁﬂ
PALEUEHINANENAT0 12 Tafluns iAufiat1sniy
Iuﬁwﬂﬁ"uﬁqmmﬁ 37 sorneaides W 24 dalug
lugauaugamgil (incubator, Memmert GmbH.
Co. KG, Schwabach, Germany) 759199 i lums
AnwingAUsznaULaAs MuAmNALUYDIUTEN
Auandousaolumaon 1
Aautsniluiitatiesdufidnogludnendisdu
TuuIAAY0 (cross sectioned) faaiaacloliun
(Isomet® 1000, Buehler, Lake Bluff, IL, USA) 50
AUANYARINNINTOUABIZNINIARBUAULALIARBY
nin 1 dadwns Wunaziudanune 1.0£0.1
fndwns wiazsneclddunagou 6 dulasuyoiy
poAu 3 92AU Ao §ausY (coronal part) §IUARIS
(middle part) uazdaulany (apical part) vosuUILIE
fafuiiosiureulndnasuduly uiazszauazlddu
nagou 2 3w musey thiunageudildumaseuin
A1AULTIUIINADENAIBIATOINARBULTIWUUFING
dudnsou (Instron®™ Universal Testing Machine,
Instron 5566, Instron (Thailand) Limited, Bang-
kok, Thailand) Taaldvnansonszuanauiaiduniu
Augna1e 1.0 fadwnas densnsaing 0.5 dafuns
AU URzAnwIaNEazANUANIAY (failure) 0y
nMsEARNAI8NRB09aNIIALYIANINGY (inverted
phase contrast microscope, model CK 40 culture

microscope, Olympus, Tokyo, Japan) laggiuun
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dnwazvasanuaumaioendy 5 guuuy laun any
dumameluduiiesiunenndnasuduly (cohe-
sive failure within fiber reinforced composite post)
ANMNALLVAITOINITEARATZNILTTUTIIUANULA DAY
Aoulndnissuidule (adhesive failure between resin
cement and fiber reinforced composite post) AUAL
ITBIMIDARATINIIOHeNUAULITUT NS (adhe-
sive failure between dentin and resin cement) A4
fuimaIuuuwsy (mixed failure) Anudumainieludy
oy (cohesive failure within dentin)

e 4 4 danaisaassmniuluuisuiy
wAuily (longitudinal) ufthlUUsusmwiRimuanuea:
msldmsinfians 4 ngu thluAnmiuiaduluges
ARBITNAUMENAIYAUTUTAIN wazinAudn 8 i
wyhmsinfnmeiesduneulndnaSudulownzisdu
Tuudmudnuazmslimsbaiano 4 nqu nguas 2
F wsamuuasaensesndu 3 sy ANuINTua:
2 finfwng vhanuszeadmeadesdaniledn 1y
La1 10 Wil AR AU TIFAmLuLITNg
AansaneaneInANULITNTUSauR: 37 1Dum1 20
il udadvesnmietnay Anmiuiiusninin
AILNRBIFANIIANBLANAIBULUUFDINIIA (scanning
electron microscope, SEM, JEOL JSM-IT300LV
SEM, Tokyo, Japan) fif1dsnens 1,000 i1

ihAanuudousenneenildniiamzideyams
sffmelusunsy SPSS V17.0 (SPSS Inc., Chicago,
IL, USA) Tnen1391uunANLLUTUTIULUUEILNIG
(three-way ANOVA) fisziuanudeiusesa: 95
(»<0.05) uwaldadnsouieui@sdouiinyid
(Tukey’s multiple comparison test) teiU3auifiay
AUUANATIIIENINUARSNRN NAFDUAIINEUWUS
i:‘mfmjmjmmﬂauﬁummﬁummﬁa\jmiﬁmﬁmﬁlﬁm

TJumesainlaaua?s (Chi-square test)

AANINAAIN
HANINATBULEAIINAI3197 2 Wudl nquitlian
wasANuudsusenasonIfiga taun nquiildisdu

Fruamuded Wi ae3smasiafaneld Ausn
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Compositions of materials and manufacturer s directions for material application

Material and manufacturer

Composition

Application procedure

(Kuraray Noritake Dental
Inc., Okayama, Japan)
(Lot. 000027)

Panavia™ V5 Tooth Primer

MDP, HEMA, hydrophilic aliphatic

dimethacrylate, accelerators, water

- Apply Tooth Primer to the root canal
with an applicator brush and leave it in
place for 20 seconds. Use paper point to
remove any excess Tooth Primer. Dry

canal by mild oil-free air

Multilink® N primer
(primer A/B)

(Ivoclar Vivadent, Schaan,
Liechtenstein)

(Lot. Y02889)

Primer A: aqueous solution of initiators
Primer B: HEMA, phosphonic acid, methacrylate

monomers

- Primer A and B are mixed ina 1:1
ratio and it must be applied within 10
minutes. The mixed Multilink N primer
A/B should be applied to the root canal
for about 30 seconds using thin
microbrush. Remove excess primer

from the root canal using paper points

Panavia™ V5 (Kuraray
Noritake Dental Inc.,
Okayama, Japan)

(Lot. 000027)

Bisphenol-A diglycidylmethacrylate (Bis-GMA),
triethyleneglycon dimethacrylate (TEGDMA),
hydrophobic aromatic dimethacrylate, hydrophobic
aliphatic dimethacrylate, initiators, accelerators,
silanated barium glass filler, silanated
fluoroaluminosilicate glass filler, colloidal

silica, silanate aluminium oxide filler,

dl-camphorquinone, pigments

- Apply mixed paste over the entire
surface of post and tooth surface within
the cavity. Place the post into the cavity.
Remove excess cement Light cure for

20 seconds

Multilink® N (Ivoclar
Vivadent, Schaan,
Liechtenstein)

(Lot. Y02889)

Dimethacrylate, HEMA, inorganic fillers included
barium glass, ytterbium trifluoride, spheroid mixed

oxide

- Coat the endodontic post, which has
been prepared, with the mixed
Multilink® N. Place the endodontic
post, then remove excess cement.

Light-cure 20 seconds

RelyX™ Ceramic Primer
(3M ESPE, St Paul,

Methacryloxypropyl- trimethoxysilane (MPS),

ethanol, water

Apply RelyX™ Ceramic Primer with

microbrush to the post surface. Allow

(Kerr, Orange, CA, USA)
(Lot. 6445941)

Bis-GMA; bis-phenol-A diglycidyl dimethacrylate,
filler

MN, USA) the material to react for 60 seconds.
(Lot. N944086) Dispense it with a strong stream of air
FiberKleer™ post Glass Fiber Clean post by cotton soak with 70%

alcohol and then dry with mild

oil-free air

ARDUTINHURINLRIY (18.82+2.63 unzihama (Mega-
pascal, MPa)) Lm:ﬂﬁimﬁiﬁmmﬁ'ﬂmmLLﬁ\jLLi\mmaaﬂ
e loud nguiilisfudiudinafeAdu feds
mesiaaniolusansosTANuEIuGY (8.60+1.93
whzdaaa) maisuifisuAeisanuudousenn
ponsTosTudwuniunnmeiy Tnglumisfonanes

FFMsldastinfnuazszAuARRITINAY WUINATMILTTU

Fuuanndedlns (16.77+2.76 wnzthaaa) e
AsAuLTousInABENINATIITUT LA ARALEY
(10.19+2.22 1nzithaAR) egeiiedAumesdn lne
Wielfisduduudmmndedld wuh Anafoanuuds
ussnmpaniioliismamamsBaanwindeiing yolns-
wesi 3 ldmanuudoussnnsanuinniimsmansin

Anmultinlunnszduaaosnnfiy Tuvazidloldisdy
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TodwildsdAry lunnszauaasssniy
diewssuiieumanuudoussnaosnluusas sz
anpeniy wuindelfisdudwusnundeilnd
RgauLdsussnnepassnuszauldunnmoAuetel

WodAmesds tneldiunuisamsmmsinin egsls
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Amuilolfisfudiurdanafdu Aeioanuudouse
AADDALIIAANBITINNUEINANLBNARDITIATURIU
Useeehoiiiesdnonan Welidsnmsmanstain
aulvinuazismamansinfnitsls
anugumaizesnsianafinududiulvaluns
Anwd lun AnudumaITriesTuuusiasaaey

Tniu eadulunguildiatudiuudwniedlng de

15169 2 UFAIANAREAIIUUTORTINABDN UATINTEIMUNLINTFINYOINANGUNARDY

Table 2 Means and standard deviations of push-out bond strength from all experimental groups
Mean push-out Mean push-out bond strength
Adhesive/
bond strength Technique at different root region (MPa)
Resin Cement . . .
(MPa) cervical middle apical
Panavia™ V5 Passive 18.11%2.57 | 18.46%1.87 | 18.8242.63
Tooth primer/ 16.77°42.76
Panavia™ V5 Agitation 14.01%+1.71 15.22°4£2.04 16.02°+1.77
oge ®
Multilink ™ N Passive 8.60%:1.93 10.48%42.10 | 11.47°+1.45
Primer A/B/ 10.19P+2.22
Multilink® N Agitation 8.84%+1.93 9.60%°+1.77 12.17°%1.70

AuadgngundonweAnTeayaAwalivioumuuaasaonguiliinuuanmeegwiipsngmoadn (p>0.03)

Means with the same superscript letters and symbols are not significantly different (p>0.05)

120

100 —— S
80 —— I
60 —— —
40 —— B
20 —— S
0

Pan-Agi Mul-Agi

Pan-Pass Mul-Pass

B adhesive failure between dentin and resin cement
B mixed failure

uwugﬁﬁ' 1 unupiugnsioeRzuoeANNA AT MR 9 71
\Anduluusazngu

Charge 1 Percentage of specimens (%) according to mode

of failure for each experimental group. (Pan =
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Panavia V5™ - Passive Panavia V5™ - Agitation Multilink N® - Passive

Multilink N® - Agitation
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Figure 1 SEM images of treated root canal dentin surfaces with different self-etch adhesives, application techniques, and root

regions. (1000X)

Panavia V5™ - Passive Panavia V5™ - Agitation Multilink N® - Passive Multilink N® - Agitation

H‘I

JUM2  MWDINARBYIANIIANBIANATONKUUROUNTIAUTAYALAIEAAATITEIDE1E 1000 1917
Figure 2 SEM images of resin cement/dentin interface bonded with different resin cements, application techniques, and root

regions. (1000X)
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