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I Dent Res 74 (AADR Abstracts) 1995

/!' Micro-structure Evaluation of the Resin Dentin Interface. *J.
617 {'TAGAMI!, N. INAl and T. TAKATSU. (Ohu Univ., Sch. of Dent.,
{Kodyama, Fukushimal & Tolyn Med. & Dent. Untv.. Tokyo, Japank____
Previous studies have shown the existence of a resin impregnated layer of
dentin, the so-called hybrid layer, at the interface between adhesive resin and
gentin. However, the flne, ultrastructural characteristics of this layer are still
unclear. - The purpose of this study was to investigate the micro-structure of the
resin-dentin interface using a fleld emission electron probe surface roughness
- (ERA-8000FE, Elionix, Tokyo, Japan) which also enables observations at
mely bigh magnification. The surface roughness analysis of the polished

o ens indicated that the resin impregnated layer was depressed below the
surface compared to the layer of bonding resin and underlying dentin in all
evaluated in this study {Clearfil Liner Bond 2, Kuraray; All Bond 2.

pisco; Super Bond D-Liner, Sun Medical: Scotchbond Multi-Purpose. 3M). When
lished or fractured specimens were observed under high magnification of|
ore than x20,000, micro-spaces were found in and under the resin

e regnated layer in all of the bonding systems evaluated. A structure similar to

’ggmsm impregnated layer was also observed to be created when only resin
composite was applied to the primed dentin without application of bonding
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TAcid and Surface Condition Effecs on Dentin Bond Strength and Micromorphology.
61 8 {S. DICKENS" (ADAHF PRC, NIST, Gaithersburg, MD). o

It has been WWMM‘MWTWM‘WW&'G&M?MMM YRS
higher shear bond strength (SBS). Here, the effect of 4 different acids on bonding to dry orfv!v!:?izmﬂn and :;
the surface morphology was studied by means of SBS and ission efectron mi y (TEM). The acids
were chosen because they differed in pKas, ionic strength, osmolality and chelating pmemiral, and were expected|
to show different effects under dry or wet conditions from thoss seen with H,PO,. Exposed dentin surfaces were|
treated with 2.5% HNO,, 10% citric acid/3% FeCl, (10-3), 1.28% (isotonic) formic acid (FA) for | min or 10%
H,PO, for 30s. After rinsing the surfaces, they were thoroughly dried or kept wet and bonded to a composite]
via the activated carboxylated adhesive PMGDM and an unfilled resin, SBS afer 24 h in MPa + sd in the orded
of Duncan's grouping were: H;PO,/wet 21.041.8% 10-3/dry 20.5+6.0% 10-3fwet 20.046.1% HNO,/dry
17.5£4.3°% HNOywet 17.042.2% FA/dry 15.7+3.9% FA/wet 13.744.1% H,PO, /dry 12.743.7 (o
uncqual letters indicate significant differences; p<0.05). For TEM the treated specimens were cut into smail
blocks, subjected to a fixation/dehydration/embedding process and cut into 70 nmthick sections. TEM showed|
that all 4 acids removed mineral from a several um-thick layer adjacent to the surface. On dry dentin TEM]
revealed distinct differences of the interfaces for the 4 acids: with HNO, freq y coll fused coll;
fibers were found, while conditioning with 10-3 and FA scemed to have prevented the superficial m—;ﬁ
Treatment with HyPO, showed crystalline deposits after drying of the dentin surface. Wet conditions for HNO,
shawed collagen bundles oriented towards the surface and for HyPO -treated dentin cavitation at the surface, but]
no crystalline deposits. 2-way ANOVA, which showed significant dif es (p 3 for the acids
i 3 w jtions i

ADAHF and NIST.

Y TAn Atomic Absorption Study on the Effect of Conmcentration on Dentin
619 |Demineralization. M. DIRENZO!*, J. GIRGIS®, E. SACHER’, 1. STANGEL and
{T. ELLIS".( Univ. of Montreal, ? McGill Univ., ? Ecole Polytechnique)

'The etching of dentin using dilute acids or chelating agents is an inherent first step in most
deatin bonsing systems. Many of these acids have been shown to remove the smear layer as
well as decalcify the surface dentin. However, the rates and mechanisms involved in these
ireatments are not well understood. In this study, we use atomic absorption spectroscopy (AAS)
o study the decalcification rates of dentin at several concentrations of several aqueous acids.
The se is to qualify and quantify the initial rate of dissolution of calcium from
dentin. Benﬁn wafers were prepared from human teeth for this experiment. The samples were
cated with nail polish, leaving a 5mm diameter circle of exposed dentin. Each san:Hle was
immersed in 100 ml of an aqueous acid solution. A control was immersed in water only. The
solutions were evaluated using AAS at the wavelength of calcium absorption (424 nm) for the
first two minute interval. For samples immersed in maleic acid in the concentration range of
0.2 to 2M, the initial results show that slopes of piots of log calcium intensity vs. log time vary
b 0.69 and 0.93, with standard deviations ranging from + 0.08 t0 0.21. An analysis of
variance indicated that there are no significant ditferences among slopes for the diiferent
concentrations. The control samples had trace amount signals for calcium. The slope values
btained are i with_predicted diffusion-controlled reactions, expected 1o -have
theoretical slog:s slopes of 0.5 for homogeneous materials, The higher values for diffusion
rates obtained bere may be explained by the heterogeneity of dentin with respect to composition
and morphology. We concluyded that ¢ ious acid cop ations had ljttle ¢ on the time
ant O ) il d S

tum

620 Ultrastructure of wet and dry totaletched resim/dentin imterfaces in Zlitebond
S.H.Y.WEI*, F.RTAY, AJ.GWINNETT', K.M.PANG (Faculty of Dentistry, University of
Hong Kong, 'SUNY at Stony Brook, New York)

Prescrvation of the morphological integrity of demineralized dentin collagen in their hydrated status
may account for success observed in wet banding procedures (Gwinnett, 1994; Titley et al., 1994). This

study i igated the mil phological differences between a wet and dry total etch bonding
technique with the use of £litebond, an alcohol-base, single dentin adh primer system
ining diarylsuifonedimethacryiate (Bisco, Itasca, [L). Twelve 1 mm dentin discs were divided into

two groups. They were etched with 10% H,PO, without benzakonium chioride (Ali-Etch semigel,
Bisco) for 20 seconds and rinsed for 20 seconds. In the wet group, ctched dentin surfaces were blotted
so that they remained visibly moist prior to bonding. In the dry group, dentin surfaces were intensively
air-dried for 30 seconds. £litebond primer and bonding agent were applied individually according to
manufacturer’s instructions and light cured for 20 scconds. Dises in each group were then bonded
together using a chemical cure resin. Each bonded disc-pair was sectioned into two halves. In one half,
the resin-dentin interfaces were polished, etched for 3 minutes with plasmarized argon (Plasmatic
Systems, Inc., North Brunswick, NJ) and prepared for SEM observation. The other half was
completely demineralized in EDTA, stained en bloc and post-fixed together with 0.1% ruthenium red

and 1% OsO,, and p d for TEM Conditioning with_ 10% H,PQ, for 20 scconds did
ot It in a "parti; i i i ¢ resin impr ntin, The i i
the wet group was characterized by presence of banded collagen right to the dentin surface, while that

i wi vered wil electron di n the s lls of the tubul
d alon ul ir Jates . (Supported by the CRCG grant, tho University of Hong

621 FTIR Curing Study of Three Dental Adhesive Primers: BPDM, PMGDM, and PMDM.
X.J. Qian’ and B.L Suh (BISCO, Inc., ltasca, IL, USA).

The clinical performance as well as in-vitro banding efficacy of any dental adhesive depends, among
other factors, largely on the degrae of curing or crosslinking of the adhesive. FTIR spectroscopy
was employed to study the curing characteristics of three commercial dual-curing dental adhesive
primers at room temperature: BPDM (All-Bond), PMGDM (Mirage ABC) and PMDM (Tenure S). The
sffacts of self-cure (S/C), light-cure (L/C), and dual-cure (D/C) on the degree of conversion (B.C.)
of primers were studied using two different curing Modes: (1) S/C for 620s and then L/C for 10s; and
() S/C for 180s, L/C for 10s, and then further S/C to 600s of total S/C time. The increasesin D.C.
(a{D.C.)) in each step and total D.C.'s were;

Adhesive Mode | Mode il

Y a(D.C.), % Total a(D.C), % Total
S/C620s LC10s | DC.,% |s/C 1808 L/C10s S/Cto600s| D.C., %

AltBond 2 | 35.1(2.1) 10.6(2.3) | 45.7(3.0) § 20.3(1.8) 320(1.1)  7.0005) | 59.3(1.6)
Mirage ABC | 12.5(1.3) 1.1(0.2) | 13.8(1.1) | 5.1(0.8) 7.1(1.6)  3.8(1.0) | 16.0(1.3)

enue S | 7.508) 00(26) | 7518 | 7.1(15 62(15) 1310 [144(1.8) |
ANOVA revealed tha All-Bond 2} has significantty la i <0.05) i
. the other two primers in b and L/C situations, and therefore achieves significal j
{otal D . at end of Mode { or Mode Il curing (Duai Higher D.C." ined when
rimers were light-cured at an earfier time (after 180s of S/C in M 11 curing), as compa

0se when light-cured at a later tim r 820s of S/C in Mode | curin,

623 Relation Between Cor itc Matrix olemla& Structure and Pr_rgfaf jes.
CHANDRA 44, Q. Xu< and J. MC GRA' (: UNIV

D. TAYLOR*L, s,
{NO CAROLINA, Chapel Hill, NC, and 2 VIRGINIA TECH, Blacksburg, VA

Dental composite materials based on BIS-GMA require the addition of a diluent monomer to
adjust the viscosity of the commite pastes to a useful range. Increasing the content of the
commonly used difuent TEGDMA czuses an increase in both polymerization shnnk{ﬁ]e and
Wter sorption, thus modifications of the base monomer which reduce the need for dilution
&ﬂ;ﬂ ap al means of ing composites. This project investigated modifications of

bis-phenol in the BIS-GMA core by substitution with phosphate and fluoride contx.iu.i.\;f
g‘}"l’% and replacement of the pendant -OH groups in the glycidyl moiety with -CH3 and -H.

T d include viscosity using a Beckman cone and plate viscometer, wetting by
confact angle measurement using a S&Sﬂf e drop technique, and curing shrinkage measured
. The required dilutions and resultant shrinkages are shown below. Significant

$ravimetrically,
improvements in these properties were found among the rimental monomers,

GORE  BIS-A CF3 PO} 6
PENDANT
OH 34 83 23 80
-H 17 57 28 73 15 53 42 5.1
“CHy 0.0 75 14 63 28 49

£ach core group, substitution of -H and -CH3 for -OH resulted in progressive reductions

For
2 diluens and shrinkage, Af 1000cp gperimenta) monomers fieeded loss dilurion
mﬂﬁgm than BIS-GMA, sﬁponea b?u NIH-NIDR grant DE 10156. s

Thermal and Mechanical Characterization of Composite Materials.
622 D. W. JONES*, A. S. S. BERMINGHAM, E, J. SUTOW &

Objective: To compare thermal expansion (x) and transition temperature (T) for 6
commercial composites. Specimens (discs 6 X 3 mm) were tested (n = 3) In
three conditions: 1) dry(D) i1} wet(w) and 1il) wet-boiled(wB). Prior to testing dry
specimens were aged for 4 days (n air, hydrated specimens for 2 weeks in
distilled water at 37 + 1°C. The WB specimens were further held for 60 min in
water @ 100°C. Thermal analysis (TMA) involved heating from 20 to 100°C at a
scanning rate of 10°C/min. The measuring probe applied a force of 100 mN.
Modulus values (E) were obtaind using an utrasonic test method. The T values for
D ranged from 57.69 to 67.59°C, for w from 60.13 to 69.66°C. and for wB from
52.09 to 60.31°C. Correlations were found for a D < T vs. filler (wt%), a W < T vs.
filler (wt%), o w8 < T vs. filler (wt%), (P< 0.01). Correlations were also found
between filler (wt%) and o values of D, w and wB >T (P<0.01). The T values for D,
w and WB all correlated with filler (wt%) (P<0.05). Correlations were obtained for
Tw vs. EW (P<0.001) and for TWB vs. EWB (P<0.001). Correlations were found for
a w < T va. Ew (P<0.001), a W >T vs. EwW (P<0.01}, « wB < T va. EwB (P<0.01) and

o wB >T vs. EWB (P<0.01). No significant difference was found between EW and

'Dynamic Contact Analysis of Three Dental Restorative Materials. (D.A. SAVETT,* C. SHEN]
62 4 'and K.J. ANUSAVICE, Department of Dental Biomaterials, University of Florida, Gainesville,
'FL, USA)

Burface modifications brought on by interactions betwcen the liquid media and the material can result in
kime-dependent changes in contact anglc mcasurement. The purpose of this study was to investigate the
knfluence of liquid media on the dynamic contact anglc of a high-copper dental amaigam and two deatal
komposites with differcnt filler contents. A Dynamic Contact Analyzer (DCA 312, Cahn Instruments Inc.,
Ccrritos, CA) was used to 1) the ad: ing and ding contact angles in HPLC grade water and
ide, and 2) the by laxation beh over a prolonged i ion (3045 min) in HPLC

rade water, artificial saliva (pH 6.5) and 0.9% saline solutions (pH 4.5, 5.8 and 7.0). The resin surfaces
E/ere polished to a 1200 grit finish while those of the amalgam were finished through 1.0 um Al,0,
powders. Four specimens (15x7.5x1 mm) for each composite and two of amalgam were prepared for contact
angle d ination. Each speci was cl d in a L:1 cthanol-water ull ic bath foll d by a four-
lcycle measurement. Two-way ANOVA indicated that material and liquid media significantly affected the
ldvancing contact angle (p<0.0001), but not the receding contact angle. The hysteresis relaxation profiles
Xchanges of wetting force with time) of the composites in water exhibit an initial repulsive force, during
khe first 8-12 sec, followed by a logarithmic increase. When placed in artificial saliva or saline, the initial
pulsive force i d significantly (p<0.0001) and represents approximately 0.25% to 0.35% of the dry
knass. This rcpulsive force was abserved with amalgam in all media and represents 0.15% to 0.58% of the
dry | mass. Hy is rcl reficcts the surface modifications canscd by the chemical and
[physical hetcrogeneity of the surface and its interaction with the media. This is excmplified by the lack of
ignifi iation in the ding contact angle. The advancing contact angic -valucs, which were
significantly affected by the material and the media, were based on a fresh surfaco, reflecting the

ity of a i i i n i
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