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ABSTRACT

Using restorative materials obtained by nanotechnology allows maximum penetration of the dental structures
with maximum bond strength both by infiltration and adhesion. The purpose of this study was to analyze with
SEM the hybrid layer in enamel and dentin, for the occlusal cavities prepared mechanically and with laser, and
filled with giomer. Method The study included 10 human molars and premolars that were extracted for
orthodontic or periodontal reasons, which were divided into two equal groups N = 5, each with two equal sub-
groups: Group A - cavities in enamel Al and dentin A2, prepared with laser (WaterlaseMD-Biolase) with MG6-
MZ6 peaks, 30% water, 60% air with a power of 5.5 W at 20 Hz for enamel and 3W at 15 Hz for dentine; group
B- enamel cavities B1 and dentin cavities B2, both high and low speed mechanical preparations with diamond
cylindrical drills and no. 1 globular carbide drills. The materials used were Giomer Beautifil (Shofu),
orthophosphoric acid 37%, and dental bonding agent Adper Single Bond Plus (3M ESPE). The materials were
placed in a single layer and photo activated with source halogen (3M), cut lengthwise(diamond), polished,
conditioned (H3PO4-35% -4s), stored(48 h), analyzed by SEM (VEGAIITESCAN and JEOLJSM 6390%), SPSS
14.00 statistically analyzed (ANOVA, p < 0.05). Results Hybrid layer analysis showed differences between
groups, the average size of the SH being for Gr.A1= 5.18 mm, Gr.A2 = 15.81 mm, Gr.B1=4.24 mm, Gr.B2 =
5.83 mm. There were statistically significant differences between them at p < 0.05, in favour of the samples
prepared with laser and examined at the dentin. Conclusions Regardless of the group we studied, adhesion to
enamel and dentin of the giomer proved optimal in terms of quality. The advantage in what HL size is
concerned belonged to the LASER preparations in dentin.
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INTRODUCTION to replace the drills during procedures.
Currently, European dental practice tends Using restorative materials obtained by
to approach painless, minimally invasive nanotechnology allows maximum penetration
treatment methods. Therefore the European of the dental structures with maximum bond
trends are general implementation of such a strength both by infiltration and adhesion.
treatment, the very wide range of devices of The purpose of this study was to analyze

this type of preparation showing that it tends with SEM the hybrid layer in enamel and
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dentin, for the occlusal cavities prepared
mechanically and with laser, and filled with
giomer.

MATERIAL AND METHOD
The study included 10 human molars and

premolars that were extracted for orthodontic

or periodontal reasons, which were divided
into two equal groups N = 5, each with two
equal sub- groups:

e group A - cavities in enamel Al and dentin
A2, prepared with laser (WaterlaseMD -
Biolase) with MG6- MZ6 peaks, 30%
water, 60% air with a power of 5.5 W at
20 Hz for enamel and 3W at 15 Hz for
dentine.

e group B - enamel cavities B1 and dentin
cavities B2, both high and low speed
mechanical preparations.

Permission was obtained from an
institutional ethical committee of University
of Medicine and Pharmacy "Gr. T. Popa" lasi

and the subjects gave written, informed
consent.
The restorative materials used were

Giomer Beautifil (Shofu), orthophosphoric
acid 37%, and dental bonding agent Adper
Single Bond Plus (3M ESPE). For photo
activation we used a halogen source (3M
ESPE).

After extraction the teeth were brushed
with a non-fluorinated, abrasive paste and
rinsed with water. We prepared rectangular
occlusal cavities with rounded internal and
external angles to a depth of 2.5 mm. For the
mechanical preparation we used diamond

preparation we used zirconium and sapphire
tips MZ6, MG6. Drills were operated inside a
pattern in order to obtain approximately equal
cavities.

The cavities were filled with a hybrid
material- resin modified glass ionomer - by
applying a single layer of material and
respecting the manufacturer's instructions.
The fillings were photo activated with a
halogen source.

Samples were cut lengthwise with
diamond discs, washed with 90 ° alcohol and
the resulting sections were processed and
polished with paper discs, gums and abrasive
pastes of decreasing grain. After polishing the
sections were washed with distilled water for
2 minutes. The samples were subjected to a
surface demineralization with 35% H3PO4
for 4 seconds to remove the smear layer and
again washed for 2 minutes with distilled
water. Prepared teeth were stored in vials
with saline until the analysis (within 48
hours) [6].

Analysis of samples was performed by
scanning electron microscopy
VEGAIITESCAN and JEOLISM 6390%
Statistical data processing was performed with
SPSS 14.0 and Microsoft Excel for Windows
at an established statistical significance level
of p < 0, 05 Comparative analysis was
performed using the ANOVA test.

RESULTS

Hybrid layer analysis showed differences
between groups, the average size of the SH
being for Gr.Al= 5.18 mm, Gr.A2 = 15.81

cylindrical drills and no. 1 globular carbide mm, Gr.Bl=4.24 mm, Gr.B2 = 5.83 mm
drills at high and low speed. For the laser (Table 1, 11).
Std. Std. [ 95% Confidence Interval for Mean .

N Mean | peviation | Error Lower Bound Upper Bound Min. Max
GRAL-LBEAUTIFULS | 5 | 518 | 241 | 107 218 817 192 | 776
GRA2-LBEAUTIFULD | 5 | 1581 | 101 45 1455 17,07 1467 | 1687
GRBL-MBEAUTIFULS | 5 | 424 | 133 59 258 589 282 | 577
GRB2-MBEAUTIFULD | 5 | 58 | 225 | 100 303 863 334 | 895
Total 20 | 776 | 500 | 113 538 1015 192 | 1687

Table 1. HL average size. Descriptive statistics
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Sum of Squares df Mean Square F Sig.
Between Groups 438,4 3 146,14 42,63 ,000
Within Groups 54,84 16 3,42
Total 493,27 19

Table Il. Anova test

Variations in hybrid layer size were size for the four groups revealed statistically
highlighted both between groups and within significant differences between them at p <
the same group in each sample (Table I1). 0.05, in favour of the samples prepared with

Ultra structural analysis of the hybrid layer laser and examined at the dentin (Fig. 1).

Mean 95% Confidence Interval

(1) GRUPURILE STUDIATE (J) GRUPURILE STUDIATE | Difference Esrtrddr Sig. Lower Upper

(1-9) Bound Bound

GR.Al - L-BEAUTIFUL-D -10,63 117 ,00 -14,16 -7,11

GR.Al - L-BEAUTIFUL-S GR.B1 -M-BEAUTIFUL-S ,940 117 1,00 -2,58 4,45
GR.B2 -M-BEAUTIFUL-D -,65 1,17091 1,00 -4,17 2,86

GR.Al - L-BEAUTIFUL-D GR.Al - L-BEAUTIFUL-S 10,63 117 ,00 711 14,16

GR.B1 -M-BEAUTIFUL-S 11,57 117 ,00 8,05 15,10

GR.B2 -M-BEAUTIFUL-D 9,98 117 ,00 6,46 13,50

GR.Al - L-BEAUTIFUL-S -,94 117 1,00 -4,46 2,58

GR.B1 -M-BEAUTIFUL-S GR.Al - L-BEAUTIFUL-D -11,57 117 ,00 -15,10 -8,05

GR.B2 -M-BEAUTIFUL-D -1,59 117 1,00 -5,11 1,92

GR.B2 -M-BEAUTIFUL-D GR.AlL - L-BEAUTIFUL-S ,654 117 1,00 -2,86 4,17

GR.Al - L-BEAUTIFUL-D -9,98 111 ,00 -13,50 -6,46

GR.B1 -M-BEAUTIFUL-S 1,59 117 1,00 -1,92 511

Table I11. SH average Bonferroni
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Fig. 1. SH averages
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Fig. 4. GROUP B1-

Mechanical-Beautiful-
Enamel. Constant HL

DISCUSSIONS

Erbium core LASER is the elective
treatment for affected dentine, as it has a
wavelength of 2780nm. The advantage of this
wavelength is its higher absorption in water
then in hard dental tissue, thus giving the
LASER radiation a smaller penetration depth
[3].This important property of water
absorption is used to reduce and keep the
temperature from increasing during the
removal of dental tissue [7]. The heat is
directed towards the water in the hard dental
tissues and when it reaches boiling
temperatures it determines micro explosions
within the dental hard tissue and the division
in small particles [2, 8]. Ablation process is

B, 0872 SELSE.
Fig. 2. GROUP Al- LASER-Beautiful-Enamel.
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GROUP A2- LASER-Beautiful-Dentin.

Good penetration of the Giomer in dental
structure. Increased HL size
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Fig. 5. GROUP B2- Mechanical-Beautiful-
Dentin. Constant HL.
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influenced by: laser power, the percentage of
water and air used.

Giomers are hybrid restorative materials
mainly containing resin and glass-ionomer
pre-polymerised particles (PRG - Prereacted
Glass-lonomer — they contain glass ions,
amino-silicate fluoride in combination with
polyacrylic acid). Adhesion of these materials
to the dental substructure is mechanical and it
requires etching and application of a primer /
bonding  agent  containing  acetone.
Polymerization contraction occurs in the
plastic phases of the material and is offset by
creep, residual stress generated by contraction
being diminished.

Compared to the enamel, the dentin offers
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less favourable terms for adhesion due to the
following factors: heterogeneous chemical
composition (collagen, hydroxyapatite), large
proportion of organic matter with different
surface free energy, the content of the

dentinal tubules, the smear layer and
increased permeability of dentin in the
occlusal area [5]. Studies on giomer

(Beautifil, Shofu) restorations in combination
with Reactmer - bond adhesive system
revealed an average size of about 10 um for
the hybrid layer [8, 6, 1, 4]. Our results
confirmed that the enamel is less critical for
bonding then dentin by achieving an optimal
adhesion. A possible explanation could be the
orientation of the enamel prisms in the cavity
edges, as they are generally parallel to the
surface with which the bonding is performed.

There was no fracture within the restoration
material which confirms that the material
hardness obtained by S-PRG technology is
similar to that of the enamel [9].

High values HL obtained in dentine may
be due to the dentinal tubules orientation,
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