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Etfect of light emission on the flexural strength of 5 composites
C BESNAULT * L HITMI JPATTAL M DEGRANGE  (Groupe de
Recherches B omatenaux Umversity of Pans V' France)
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Recently 2 new polymenzation modes were proposed involving either high and low intensity
emission The purpose of this n v fro study was to evaluate the influence of 3 different cunng unsts
on flexural strength of > current composites (Z100 P60 / 3M  Prodigy Condensable / Kerr
Anston Vivadent Sohtaire Heraeus Kulzer) We have compared a plasma unit (Apollo 95E
DMD) used dunng 3 sec (intensity of 1400 mW cm ) a low intensity lamp (Elipar Highlhight
ESPE) used with the 2 step mode (10 sec at 100 mW cm and 30 sec at 600 mW / cm’) and a
conventional halogen lamp (Opuilux 400  Demetron) used duning <40 sec (intensity of 600 mW /
cm ) taken as a reference In order to check the overall mechanical performances S0 paralleleptped ¢
samples (24 x 2 x 2 mm) divided in 5 groups were tested with a three point bend test at a cross head
speed of | mm / min  Data were stausucally analyzed using 2 ways ANOVA and PLSD test
Results Table I presents the flexural strengths in MPa (same letters  to compare the influence of
cunng umts and vertical ines  to compare the influence of the compostte  represent data with no
significant difference)

Table ¥ Optilux Xpollo
Z100 132 E}’Ig a 134122; a
P60 134(i9) | b I37§l7 b
Prodigy Condensable 110017y ' [c 73§ Og ‘
Ariston 101 (16; d 80(11
Solitaire 726

'or 4 composites . there was no staistical difference between the conyentional and the low intensity

lamp_With the plasma umt, the values sigmficantly decreased for Anston and Prodigy Condensable
1t was also impossible to remove the samples of Solitayre from the mold because of a lack of
polymenzation This study was supported by ESPE
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Thus study examined the ultrastructural features of the resin sclerotic dentin wnterface following the application

of Clearfil Liner Bond II £ (Kuraray Co) to natural cervical wedge shaped lesions Twenty deep cervical

natural esions were cleaned gently with a slurry of pumice and chlorhexidine and then bonded using the self

ctcung pnmer Micromorphology of the bonded interface at different locations wathin the lesions were
examned using SEM Both d 1 and und lized sp were d with TEM either a)
unstaned, b) stained with uranyl acetate and lead cirate ot ¢) stained wath phosphotungstic actd and urany
acatate Undemineralized uns ained sections were also examined with STEM/EDS Ultrastructural “eatures
were compared with the use of the same self ctching pnmer on artificial lesions created 1n sound cervical
dentin A hyperminerahzed surface layer devord of intact banded collagen was invanably present on the
surface of the natural lesions Depending upon 1ts thic) at dfferent of the lesions the action of the
self etcing pnmer may be lhimuted to this surface layer alone producing a hybndized hypermineralized surface
layer Penctranion of the self etching primer into the underlying sclerotic dentin produced a hybndized complex
a hybnidized hy 1 surface layer as well as a subsurface layer of hybndized intertubular
dentin Bactenal colonization of the lesion surface resulted in the formation of an additional zone of hybndized
intermicrobial matnx over the surface of the lesions Jt 4 e ue factors that have
€ ds bong strength ral cepvical sclerotic le: a) the presence of a

hybndized int robial_ma vg weakene aby]

1 it 2
of a self etching pnmer to etch through a thick, surface hypermmeralized layer, (c) presence of a layer of
poss bly remineralized, denatured collagen at the base of the surface hypermineralized laver, and (d) reteption

{ a [3 casts that obliterate ¢ bular I 3 v tag format
(Supported by RGC Graats 10202534 HKU and DE06427 NIDCR)

Three Dimensional Microscopic Investigation of Resin/Cavity Wall Integnty
F OZER* A SENGUN S BELLL N UNLU F ALKAYA (Unv of Selguk,
Konya, Turkiye)
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The aim of this study was to evah three d ! y wall integrity of six current
denttn banding systems by using a microscopic method which 1s derived from a technique used for
the microscopic examinations of carbonate rocks and fossils A total of 12 non carous extracted
human premolar teeth were randomly distributed nto 6 groups of 2 teeth each The groups were
sohd bond (SB) Clearfil Liner Bond2V (CLB) Clearfil SE Bond (CSE) Prnime&bond 21 (PB)
Optibond (OB) Fujs Bond (FB) Mesial and distal standard class II slot cavities were prepared on
the teeth The bonding systems and composite resin (Clearfil APX) applied to the teeth according to
the manufacturers instructions While one tooth from each group was embedded honzontally in
acryhc blocks the other one 1s embedded vertically Flat occlusal and proximal surfaces were
prepared on the teeth by pohshing After acid etching of the surfaces with Hx(PO4) (30%) for 1
munute an acetate peel section produced By regninding the surfaces after cach peel 9 honzontally
and 18 vertically serial peels were obtaned from each tooth The honzontal and vertical
microscopic evaluations of the peels showed gap free resin/cavity wall integrity 1n all groups But
when the Resin Infiltrated Layers{RIL) were evaluated separately both in enamel and dentin FB
OB CSE and PB produced very clear and thick RIL along enamel margins In the dentinal area the
most clear RIL and resin tags were observed in the OB group The t

Micromechanics Morpbology and Cherustry Direct at the Denti/Adhesive Interface JL KATZ:
1 540 SBUMRERRAJ ] DREYFUSS P SPENCER Y WANG® JR SWAFFORD' (‘Biomedical|
Engineenng, Case Western Reserve, Cleveland, OH, "UMKC School of Denusry Kansas City MO)

The purpose of this study was to determune the modult of elasticity directly at the denun/adhesive (d/a) interface
and 10 correlate the moduli with the cherrustry and morphology The occlusal one third of the crown was
removed from extracted unerupted human thurd molars a uruform smear layer was created with 600 gnt SiC b
under water The prepared dentin surfaces were treated with Single Bond (SB 3M Dental Products) adhesive |
according to manufacturer s mstructions Samples from each tooth were analyzed using all 3 techniques 3 um
thick sections of the d/a interface were cut and stained with Goldner s tnchrome for hight microscopy 10x 2
x 2 mm compamnon slabs were cut for analysis with mucro Raman spectroscopy and scanmung acoustic
mucroscopy Micro Raman spectra were acquired at | um intervals across the d/a interface This data was ;
wompared to a senes of reference spectra including those acquired from model compounds of type 1 collagen
and SB Based on the light muicroscopy the total depth of dentin deminerahzation was ~ 6 6 um  The mucro

Raman spectroscopic results suggest that the contnbution from SB is <50% throughout half of the
demuneralized layer When the adhesive concentration drops to ~25% the demuneralized dentin, which s
pnmanly type I collagen 1s available for reaction with the Goldner s tnchrome stain The results indicate a zone |
of exposed protewn ~ 2 to 3 pun wide at the denti/adhesive nterface The same specimens were then maged

1 wi It 100 h without ! tion, b with an Olympus UH3 Scanning Acoustic Microscope (SAM) using a 400 MHz burst mode lens At this E
used many purposes 1n Wstologic examnations. One of them 15 investigations of resin/cavity wall frequency the laterai resok n the SAM graphis 2 5 um Based on an internal calibration method. the |
Inisgoty a5 used here, elastic modul are, deptin, 28 GPa, demun 3 GPa, adhesive, 5 GPa. protein iterface less than 4

2.GPa Supported in part USPHS DE12487 E
4
'i
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Permeabihity of Demineralized Dentin to HEMA DH PASHLEY* Y Penetrability of Denun Cavity Walls Following Application o
1541 ZHANG' K A A(:ls}smeczjl ROUSE' RM CARVALHO? CM RUSSELL' 1542 Adhesives AL TURKI, M A * AKPATA ES (King Saud Unwersity |

{Med Col OF GA  Augusta GA USA Univ of Sao Paulo Bauru Brazil)
The purpose of this work was to test the hypothesis that HEMA uptake by demineralized
dentin depends upon the degree of expansion of the matrix Dentin cubes (2x2x2 mm) were
prepared from mud coronal dentin in extracted human teeth They were incubated in 100%
HEMA for up to 1000 mun and then removed blotted free of excess adherent HEMA and
then extracted with water for 1 hr to recover all HEMA taken up t;ly the cubes which was
quantitated spectrophometrically The dentin cubes were then demuneralized in 0o M
EDTA (pH 7) for 10 days and the HEMA uptake remeasured at 1 10 100 and 1000 mun The
cubes were then air dried and the HEMA uptake remeasured Scanming electron
microscopy was done on specimens that were expanded vs collapsed The results were
expressed as mean (SD) x107 moles mm’ N-

Dentin conditig Time (mun H uptak 7 mol 3

}

Minerahized dentin 1000 mun 4609

Demuneralized dentin (moist) 1 mun 41049

Dermuneralized dentin (moist} 10 rmun 273(09)°

Demuneralized denhin {most) 109 mun 444 (22)

Demuneralized dentin (moust) 1000 mun 52717y

= = tollap d derun dentin 1000 mun 2901 )

SEM examunation of dried, collapsed dertn revealed an absence of icterfibrillar spaces. The
T th h {

e
d dry dentin ittle HEMA, while w

nst I
dentin allowed ime-dependent uptake Supported in part by DE06427 from the NIDCR

College of Dentistry Riyadh Saudi Arabia) ,

The aum of this study was to mvestigate the penctrability of dentnal tubules in i
cavity walls lined with different dentin bonding systems Occlusal Class I caviues were |
prepared 1n 93 ntact premolars The cavities in the control group had 1ntact smear layer
without 2 hung while those i the experimental group were lined with Gluma CPS
Scotchbond Multipurpose Plus or One Step The penetrability of the dentinal tubules was
tested with either a dye (basic fuschsin) or bacteria (S faecalts) unmmediately after
adhesive liming and after one month storage 1 water at 37°C  Some of the lined samples
were sectioned and examuned under the SEM In some of the samples in the experimental
group the dye penetrated to the pulp and the bactera for up to 125 mto the dentinal
tubules 1mmedately after hming Kruskal Wallis ANOVA and Tukey test showed that
the depths of dye and bacterial penetration were significandy less in teeth lined with the
bonding systems than those n the control group (p<0 05) However, after storage 1
water there was no stansucally signuficant difference between the control and
experimental groups (p>0 05) SEM exar'nation showed that the hybnd layer and resu
tags were present in cavity walls immediately after liing but absent after storage
water m !
Thus project was

Vi
registered at CDRC King Saud University

1543 Ultramorphology of the Hybnd Layer a TEM study of Non decalcified Interfaces J
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Adhesion to dentin 1s belteved to depend upon dentin hybridization The objective of this i virro study
was to characterize the bonding mechanism at the interface between dentin treated with a self etching
pnimer (SEP) and unaffected dentin Fificen 800 um thick dentin disks were obtatned from middle dentin
and assigned to five groups (1) Clearfil SE Bond Kuraray Co (SE) applied as per manufacturer s
wstructions (2) Clearfil SE Bond primer tinsed off for 30'sec (SE/rinse) (3) Dentin ctched with 35%
H;PO, for 15 sec + SE (SE/Etch) (4) Dentin decalcified with 0 SM EDTA for 2 min + SE (SE/EDTA)
(5) PQ! Ultradent (PQ) as the negative control Four sticks with a cross sectional area of | mm? were
taken from cach bonded specimen The sticks were not decalcified nor staned The specimens were
fixed dehydrated embedded in epoxy resin sectioned with an ultra microtome (85 nm thick) and
mounted on N1 grids to observe under the TEM Some sections were immersed in phospho tungstic acid
for 5 m n to highlight the collagen fibers and re observed SE resulted 1n a 0 6 pm thick hybnid layer (HL)
with an intense concentration of hydroxyapatte crystals and granular deposits The bottom of the HL
displayed an electron dense zone that may limit the ingress of the SEP Rinsing off the primer (SE/rinse)
did not remove the hydroxyapatite erystals from the HL but removed part of the granular deposits The
use of HyPO; or EDTA pror to apply ng SE resulted in a deeper HL with total dissolution of
hydroxyapattie crvstals The HL formed with PQ was frec of any mineral deposits for all the sections but
displaved a mesh of collagen fibers throughout the HL down to the transition to unaffected dentin SEP s
are less aggressive to dentin than H;PO,, leaving hydroxyapatite crystals retained n the HL The bonding

mechamsm of SEP s may depend upon interlocking with hvdroxvapatite crvstalls

1 544 High resolution Mjcro Raman Laser Spectroscopy of the Dentin Hybnd Layer N
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(1 Nihon Univ Tokyo Japan 2 Indiana Univ Indianapolis IN USA)

Adhesion of resin bond agents to dentin 1s currently believed to result from impregnation of
adhesive resin into superficially decalaified dentin: The purpose of this study was to investigate the
chemical composition of the resin impregnated dentin (hybnd) layer using high resolution micro
Raman spectroscopy (System 2000 Renishaw) Two step bonding systems Mac Bond I (MB
Tokuyama) Clearfif Mega Bond (CB Kurarav) and Single Bond (SB 3M) were employed Resin
composites were bonded to bovine dentin with the bonding svstems and specimens were sectioncd
paraliel to dentinal tubules These surfaces were then polished down to 0 1 um diamond pastes
Raman spectra were successively recorded along a line perpendicular to the dentin adhesive
intertace with 2 0 6 um focal size He Ne laser The sample stage was moved bv steps of 0 2 um o
a computer controlled X Y table Additsonal spectra from regions of only dentin and only adhesive
resin were recorded for control The relative amounts of hydroxyapatite (960cm ' P O) adhesive
resin(637em ' aromatic nng) and organic substrate (1450cm ' C H) in the dentin adhesive
bonding area were calculated From the Raman spectroscopy results resin impregnation into
superficially decaicified dentin was estimated to extend 1~2um for MB and CB and 4~5um for SB
Furthermore the hybnd layer represents a gradual transition 1n the relative amount of adhesive
from the resin side to dentin side Evidence of poor saturation of the adhesive resin in the
demincralized dentin with SB was detected

dufferent among the bonding systems tested.




