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Abstract

Aim: Since the introduction of bleaching treatments in the office, different lights have been suggested to accelerate the bleaching reac-
tion. This study aimed to evaluate the microhardness of tooth enamel after office bleaching using different materials.

Materials and methods: Thirty-three sound human upper premolars were randomly divided into 3 groups as follows (n=11): Group
1: Whitesmile HP40% gel with R&B LED light source with 3 W power output; Group 2: HP 35% Dr Smile gel with a 980 nm diode laser,
2 W power and continuous wavelength; Group 3: HP 40% Ultra boost gel according to factory instructions. Enamel surface microhard-
ness was measured before and after the bleaching procedure in each group using the Vickers microhardness test. One-way ANOVA and
Tukey post hoc tests were used for statistical analysis. We used a SEM microscope to examine the surface of one sample from each group
and one sample as a negative control.

Results: In group 1, enamel microhardness increased remarkably (p=0.013) whereas in group 2 and group 3 enamel microhardness
decreased. Enamel microhardness decreased in group 3 significantly (p=0.00) but its reduction in group 2 was not significant (p=0.833).
SEM examination of the enamel surfaces after bleaching revealed erosion and surface porosities in group 1, enamel structure melting,
and shallow porosities in group 2, and enamel prism exposure and etching in group 3.

Conclusions: Due to the limitations of the present study, power bleaching with HP40% Whitesmile gel with LED Monitex increases
microhardness, so it can have better results for treatment in the clinic. Additionally, using Dr Smile gel with a 980 nm diode laser does
not reduce surface microhardness.
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INTRODUCTION

increasing recently.[!) Hydrogen peroxide is the most com-
mon agent used during this treatment and its application on
The demand for tooth whitening as a non-invasive esthetic  the surface of the tooth is reported to be safe and secure.?!
dental procedure to improve smile attractiveness has been ~ Oxygen radicals derived from hydrogen peroxide can eas-
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ily penetrate the tooth enamel and dentin structure due to
their small molecular size and cause oxidation of colored
substances that are responsible for tooth discoloration and
staining.?) Following oxidation, the pigments are broken
into smaller molecules which reflect light less than the ini-
tial compounds, and as a result, tooth color looks brighter
and more opaque.’) Bleaching techniques are divided into
two main categories including in-office bleaching and at-
home bleaching. Several advantages have been reported for
the in-office bleaching approach such as shorter duration,
less bleaching materials swallowing and tissue irritation,
and no need for fabrication of special trays.[!] Decreasing
bleaching duration is preferred as an acidic pH of some
bleaching agents induces enamel demineralization.*! By
using a source of energy such as heat during bleaching,
the treatment time and chair-side time can be reduced;
however, uncontrolled exposure to heat may be harmful
and some adverse effects have been reported such as den-
tal pulp necrosis and internal root resorption.>®! Light
irradiation as a source of energy during power bleaching
has been suggested by some studies. Photosensitive dyes
added to bleaching gel absorb the light and convert it to
thermal energy that accelerates the production of oxygen
radicals. Achieving optimal results depends on compatibil-
ity between the wavelength of light and the photosensitive
dye. Several light sources have been investigated before for
power-bleaching including plasma arc, halogen lamp, LED
(light-emitting diode), and lasers.>%!

Laser-assisted bleaching has been mentioned to be a
successful technique as the risk of overheating of the den-
tal pulp is low due to the monochromatic irradiation spec-
trum of the laser; also, its analgesic and anti-inflammatory
impacts will reduce post-bleaching complications such as
dental hypersensitivity.["°] LED devices also can be used
during bleaching because of their low cost, availability, and
low risk of dental pulp overheating.®!

There have been some concerns about the adverse effects
of the bleaching procedure on enamel structure. Morpho-
logical changes, surface porosity, and mild erosion have
been reported to follow bleaching.['%] Assessment of micro-
hardness of enamel is mentioned as a useful index to deter-
mine enamel mineralization or demineralization.[!%!!]

Nemati et al.'!l reported a reduction of enamel micro-
hardness after bleaching of a bovine tooth with plasma
arc and GaAlAs diode laser; however, Goharkhay et al.[?]
did not observe the change of enamel microhardness after
laser-assisted bleaching with diode and Nd:YAG lasers.

AIM

Due to the inconsistent results of previous studies, the
current study aimed to investigate and compare the effect
of power bleaching with a diode laser and LED device on
enamel microhardness.

MATERIALS AND METHODS

This study was approved by the Ethics Committee of Teh-
ran University of Medical Sciences with an ethical code of
IR.TUMS.DENTISTRY.REC.1397.176.

Sample preparation

Thirty-three healthy upper human premolars that were ex-
tracted due to orthodontic treatment or periodontal prob-
lems and were not extracted for more than three months
were selected. After examination of the specimens by a ste-
reomicroscope with a magnification of 10, specimens with
external stains, caries, hypoplasia, and enamel cracks were
replaced. Samples were kept in 0.1% thymol solution for 24
hours to be disinfected and then stored in normal saline
until the study.

The specimens were randomly divided into three groups
(11 specimens in each group). First, the tooth roots were
cut using a diamond flat-end bur and high-speed handpiece
from 2 mm below the CEJ. The crowns of the teeth were
embedded in the self-polymerizing acrylic resin (Acropars,
Iran). The buccal surfaces of the specimens were flattened
with 600, 800, 1200, and 4000 grit abrasive papers by a ro-
tary polishing machine (Isomet 4000 Buehler, USA) with
water cooling to obtain an area of 3.3 mm of tooth enamel.

Bleaching treatment

« Group 1: 40% hydrogen peroxide bleaching gel (Pow-
er whitening YF, Whitesmile GmbH, Germany) was
applied in uniform thickness of 1 mm on the surface
of samples which were then irradiated under a LED
light source (Whiten MAX-BR800, Monitex, Taiwan)
with the blue & red light mode 4 blue LEDs (at 420-
490 nm) and 1 red LED (at 620-630 nm), and 3 W
power output (high mode) for 20 minutes. Then, the
bleaching gel was completely cleaned with cotton
rolls; this procedure was repeated one more time. The
Whitesmile gel is photosensitive to 465 nm wave-
length. All steps were done according to the manu-
facturer’s guidelines.

o Group 2: 35% hydrogen peroxide bleaching gel (LWS
Laser Whitening System, Doctor Smile, Italy) was
applied in uniform thickness of 1 mm on the surface
of samples which were then irradiated with a diode
laser (Wiser, Doctor Smile, Italy) at a 980 nm wave-
length, 2 W power output, from 1 mm distance for
30 seconds. After one minute delay, the same pro-
cedure was repeated. Finally, after the third time of
30-s irradiation, the gel remained for 7 minutes on
the surface of samples, then it was completely cleaned
and the samples were washed with an air/water spray
for 30 seconds and dried with blown air. We used a
single tooth head handpiece and the power density
was 156.25 J/cm?. All steps were done according to
the manufacturer’s instructions.
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« Group 3 (control): 40% hydrogen peroxide bleaching
gel (Opalescence™ Boost™, Ultradent, USA) was ap-
plied in uniform thickness of 1 mm on the surface
of samples and left there for 20 minutes. Then the
bleaching gel was cleaned by cotton rolls. This pro-
cedure was repeated one more time without any time
interval. All steps were done according to the manu-
facturer’s instructions.

After bleaching, the samples were stored in artificial sali-

va containing 1.5 mM CaCl,, 0.9 mM NaH,PO,, and 1 mM
KCI (pH 7.0, 37°C) in an incubator for 24 hours.

Microhardness test

Vickers microhardness, at a load of 200 g, with an inden-
tion time of 10 seconds, was assessed using a microhard-
ness tester (FM-700, Future-Tech, Tokyo, Japan). Three
indentions were carried out on the surface of each sample,
with a distance of 50 um between them and the mean Vick-
ers hardness (VH) was calculated. Microhardness was mea-
sured once before the bleaching procedure and once again
after bleaching and changes in the microhardness values
were determined based on these two measurements in each

group (Fig. 1).

Figure 1. Knoop microhardness indention on enamel surface in
a random sample.

Microhardness Change of Human Dental Enamel

SEM microscope assessment

For SEM evaluation, one sample from each group and one
not-treated sample as a control were cleaned with ethanol,
dried, and coated with a 10-15-nm gold layer in a vacuum.
The examination was done using the SEM (FEI Nova Nano-
SEM 450, Sydney) at magnification of X500 and x1000.

Statistical analysis

All statistical analysis was performed using the SPSS 25
(IBM, Armonk, NY, USA). Descriptive statistics, including
the minimum, maximum, mean, and standard deviation
values were registered for each group. One-way analysis of
variance (ANOVA) and post hoc test were used to compare
the changes of microhardness values between groups. The
level of significance was set at p<0.05.

RESULTS

Descriptive data including means, standard deviation, min-
imum and maximum values of enamel surface microhard-
ness before and after bleaching in each group are shown in
Table 1. Enamel surface microhardness decreased in group
2 (diode laser) by 3.18 units and group 3 (conventional) by
15.63 units whereas it increased in group 1 (LED) by 78.37
units.

The results of repeated measure one-way ANOVA anal-
ysis were significant (p=0.002). Table 2 shows the changes
in enamel surface microhardness were significant in group
1 and group 3, both. Enamel microhardness increased
in group 1 (LED light source) remarkably whereas it de-
creased in group 3 (conventional), significantly. In contrast
in group 2 (laser), changes in enamel microhardness were
not significant.

To compare the statistical results of the groups after
bleaching in pairs in terms of the studied parameter, a post
hoc Tukey test was performed, the results of which can be
seen in Fig. 2. Based on this, it was found that the level of
enamel surface hardness in conventional and laser groups

Table 1. Minimum, maximum, mean, and standard deviation changes of enamel surface microhardness values before and after bleach-

ing in different groups

Group Minimum Maximum Mean Standard deviation
Before 70.67 449.33 292.96 120.29
1 (LED) After 161.33 529.33 371.36 116.84
Changes -19.00 228.33 78.39 86.79
Before 296.33 495.00 411.48 54.91
2 (Laser) After 311.33 464.67 408.30 48.38
Changes -53.00 61.00 -3.18 48.76
Before 284.67 390.00 322.57 29.50
3 (Conventional) After 265.33 378.33 306.93 31.66
Changes -24.67 -2.67 -15.63 7.27

Folia Medica | 2022 | Vol. 64 | No. 6

963



Z. Moradi et al.

Table 2. Hardness changes in different experimental groups

Group Average P-value (sig)
Hardness (after) Laser (group 2) 3.18182 0.833
Hardness (before) LED (group 1) 78.39394 0.013

Conventional (group 3) 15.63636 0.000

is significantly related (p=0.000). But LED did not have a
significant relationship with either laser (p=0.725) or con-
ventional groups (p=0.281).

After evaluating the electron microscope images in the
control tooth: (Fig. 3) intact surface and parallel lines and
perikymata and developmental cavities were observed. In
the Dr Smile group, shallow depressions, grooves, and evi-
dence of melting were perceived (Fig. 4). In the Whitesmile
group, areas with larger and more porosities and erosion
were observed on the surface (Fig. 5). In the opalescence
boost group, enamel dissolution and exposure of enamel
prisms were perceived (Fig. 6).

Figure 2. The error bar of means and 95% confidence interval
(CI) of the mean change of enamel microhardness values in dif-
ferent groups.

Figure 3. SEM image of the control group (x1000 magnifica-
tion).

Figure 4. SEM image of Dr Smile group (x1000 magnification).

Figure 5. SEM image of Whitesmile group (x1000 magnifica-
tion).

Figure 6. SEM image of opalescence boost group (x1000 mag-
nification).
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DISCUSSION

Bleaching is an effective esthetic dental procedure for whit-
ening teeth and improving smiles that is more conserva-
tive than alternative treatment options for changing tooth
colors such as crowns or porcelain laminates; however,
some studies have pointed out its adverse effects on enamel
structure.[13:14]

As demineralization or remineralization of the enamel
surface results in changing its microhardness, measuring
enamel surface microhardness can be a valuable method to
determine the effect of bleaching on the structure of enam-
el.15 Vickers microhardness test is mentioned as a suitable
laboratory test for assessing surface microhardness of den-
tal materials.[!6]

In this study, sound human teeth were used and this may
cause some inconsistency in the results with some previous
studies in this field that used bovine teeth.!”!

The results of the current study indicated the greatest re-
duction in enamel microhardness after bleaching in group
3 (Opalescence Boost bleaching gel). In group 2 (Dr smile
bleaching gel combined with a 980 nm diode laser), no sig-
nificant change in enamel microhardness was observed.
But in group 1 (White Smile bleaching gel combined with
LED) enamel microhardness increased after bleaching.

In the study by Magalhaes et al.['®], it was shown that the
greatest reduction in microhardness of enamel occurred
after bleaching with Opalescence Xtra gel with pH=4.3
which has the lowest pH compared to other bleaching ma-
terials that were used. Klaric et al.'! reported the great-
est reduction in enamel microhardness after application
of 25% hydrogen peroxide which had the lowest pH (3.2)
compared to other tested bleaching materials. It can be
stated that the low bleaching agent pH or its higher acidi-
ty causes more reduction of enamel microhardness. In the
present study, a significant reduction in microhardness was
observed in group 3 (Opalescence Boost PF). The pH of
this substance after mixing in a concentration of 38% is
equal to 7. Thus, considering the neutral pH of this bleach-
ing agent, it can be concluded that some other factors ex-
cept bleaching materials’ acidity are responsible for micro-
hardness reduction after bleaching. The oxidation of the
mineral matrix of enamel by bleaching materials reduces
the microhardness of enamel.'8) The reduction of surface
microhardness of enamel after bleaching in this group also
might be related to demineralization due to low concentra-
tion of phosphorus and calcium ions and high concentra-
tion of sodium and chloride in bleaching gel, which causes
less hydroxyapatite saturation and formation.!!”’

Dionysophoulos et al.2” concluded that a significant
reduction of microhardness of enamel following bleaching
with 40% hydrogen peroxide was due to mineral matrix ox-
idation of enamel. Mushashae et al.?!) and Kabbach et al.1?!
mentioned the duration of exposure to bleaching agent as
a paramount factor in the reduction of enamel microhard-
ness in addition to other factors such as the bleaching agent
pH and concentration, so it seems that the higher concen-

Microhardness Change of Human Dental Enamel

tration of hydrogen peroxide and longer exposure dura-
tion in group 3 compared to other groups is another cause
for reduction of microhardness. In contrast to the current
study, Saati et al.’?3] reported that Vickers microhardness
of enamel after bleaching with Opalescence Boost PF did
not change significantly compared to the other group that
laser-assisted bleaching was done by using a diode laser.
Using bleaching gel with high concentrations of hydrogen
peroxide (35% to 50%) combined with a light source such
as QTH lamp, diode laser, argon laser, or LED during office
bleaching is suggested to decrease bleaching time.?4-2¢)

Enamel microhardness increased in group 1 (32% hydro-
gen peroxide gel combined with LED light), significantly
after bleaching, which was similar to the results of the study
by Kutuc et al.l**! This increase may be due to the pH of this
substance which is around 7.9-8, and its non-acidity did
not cause enamel surface erosion; also, all samples stored
in artificial saliva for 24 hours before the microhardness
test might also restore the condition of the mouth[?®! and
induced ionic changes and increased mineral reabsorption
to compensate for mineral deficiencies during treatment
because saliva is a major reason of remineralization!??!. In
this study, LED (Monitex) in 4 blue LEDs (with a wave-
length of 420-490 nm) and 1 red LED (with a wavelength of
620-630 nm) as are in the Monitex device catalog, was also
used as an optical activator for Whitesmile bleaching agent
which leads to better bleaching efficiency and reduces the
possibility of post-treatment hypersensitivity.l?”] Similar
to the results of the present study, Gomes et al.l?®! in their
study concluded that optical activation with plasma arc or
LED has no significant relationship with the reduction of
microhardness. The reason for utilizing blue LEDs is that
they work beneath an approximate 420 nm wavelength and
it is hypothesized that its radiation presents the same ab-
sorbance peak of pigments on the enamel surface, causing
a photolytic impact.?”! The reason for using red LED is that
the wavelength of red LED lights (620-630 nm) are near to
the low-level lasers’ wavelength (660 nm) and studies say
that low-level lasers may be capable of reducing the irrita-
tion and damage initiated by in-office bleaching products
in the pulp tissue, and in this way, can conceivably dimin-
ish the hazard and intensity of tooth hypersensitivity from
bleaching.*%) In this way, we attempted to use this red LED
to reduce the post-treatment teeth hypersensitivity. Due to
above-mentioned reasons, the combination of blue and red
LED was used in the present study.

The purpose of laser-assisted bleaching is to use a very ef-
fective source of energy to reduce time and prevent any side
effects resulting from the bleaching process.!*!] Azarbayeja-
ni et al.®? in their study showed that the laser-assisted
bleaching approach restricted the energy to the surface of
the enamel and prevented etching and surface roughness of
the enamel and the penetration of the bleaching material
was reduced, while in the conventional group, penetration
of active component of the bleaching substance present-
ed both at the surface and at depth. In the study by Son
et al.’3] SEM images showed a decrease in the thickness
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of the demineralized enamel layer as a result of increasing
laser irradiation time. These observations clearly showed
that laser irradiation during whitening not only improved
the brightness of the tooth surface but also prevented the
enamel from changing its shape and structure.

In the present study, Dr Smile bleaching agent activat-
ed by the 980-nm diode laser group, the microhardness of
enamel did not decrease significantly. This lack of reduc-
tion in microhardness can be due to less exposure time to
the bleaching agent because of the accelerating role of the
laser. Son et al.33) stated that 3 minutes of laser radiation
caused the formation of a protective layer that could pre-
vent the invasion of hydrogen peroxide to the surface of the
enamel. Moreover, the chemical structure of the bleaching
gel could alter during contact with laser radiation, which
entailed hydrogen peroxide to penetrate the enamel sur-
face only in the early stages, and then due to the changed
structure of the bleaching gel, it was not able to penetrate
further. In a study by Ahrari et al.34l it was believed that the
thermal effect of the laser increased the rate of peroxide de-
composition and the formation of free radicals, and there-
fore the bleaching effect of the materials was achieved in a
shorter period. In this study, a continuous-wavelength di-
ode laser was used according to the manufacturer’s instruc-
tions. A laser non-contact mode handpiece was also used
to scatter the laser beam and creates a relatively large area
on the specimen to reduce thermal damage to the tooth
structure. Similar to the present study, Ahrari et al. found
that laser-assisted whitening caused a slight decrease in the
mineral content of the tooth, which was not statistically
significant.?4 In the study by Polydorue et al.l**! during
long-term use of bleaching agents, the most important role
was related to exposure time and the role of laser on micro-
hardness changes was not significant.

Araujo et al.?) reported that power bleaching with a
combination of 35% hydrogen peroxide and various light
sources including laser did not change the microhard-
ness of enamel, which is consistent with the results of the
present study. Whereas Kabbach et al.[??! reported enamel
microhardness reduction following power bleaching with
lights; light irradiation might cause changes in the sur-
face properties of the enamel, also samples that received
laser-assisted bleaching showed a lesser amount of remin-
eralization. Saati et al.l>3) reported a reduction of enamel
microhardness after laser-assisted bleaching with 810 nm
and 980 nm diode lasers. The results of that study were in
contrast to the present study.

In general, in the present study, it was concluded that
the levels of enamel surface microhardness in the con-
ventional and laser groups were significantly different. In
other words, the enamel microhardness decreased in the
conventional group, but in the laser group, there was no
significant difference with the time before the bleaching
treatment. The LED group was not significantly different
from either laser or conventional groups. In the study by
Azarbayejani et al., it was shown that the use of diode laser
compared to the conventional method (opalescence boost)

might reduce the surface changes of enamel.l*?! In the study
of Kabbach et al.?2), the same results were obtained and
both studies agree with the results of the present study.

SEM examination showed deeper and more obvious
enamel surface porosity in group 3 (conventional) as in
this group higher concentration of hydrogen peroxide was
used with longer exposure time. In group 2 (laser) with a
shorter exposure time to the bleaching agent, slight surface
changes were observed. Park et al.?’! explained the SEM
results are inconsistent with the results of the microhard-
ness test, because the SEM observations depended on the
resolution and magnification of the device, and in most
cases, the magnification was not sufficient to observe mi-
croscopic changes. Also, in the study by Branco et al.l¢),
it was stated that surface porosity is unrelated to the pH of
the bleaching agents. The results of the current study con-
firmed it and the White Smile group which has higher pH
and lower concentration than the laser group showed more
surface roughness and depression.

By the results obtained in this study, it seems that studies
on changes in other characteristics (such as surface rough-
ness) can be helpful.

CONCLUSIONS

Due to the limitations of the present study, the results of
the enamel microhardness test after power bleaching with
different materials showed that:

1. Power bleaching using Whitesmile HP32% gel with
LED MONITEX increases the microhardness of enamel.

2. Bleaching with Ultra boost HP40% gel reduces the
microhardness of enamel

3. Power bleaching with Dr Smile HP35% gel with a 980-
nm wavelength diode does not reduce the microhardness
of the enamel.
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N3meHeHne MNKPOTBEPAOCTN 3yOHO aManun yesioBeka
NpPU KNNHNYECKOM OTO6enMBaHUU pas/IMYHbIMU resiamMmu
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Yunudopym* 3opex Mopagu'+*

! Kagpedpa mepanesmuvecxotl denmanvrotl meduyunvl, Gaxynsmem denmanvhoil meduvunvl, Tezepancxuil yHusepcumem meOUUHCKUX Hayk, Tezepat,
Hpan

2 Kagpedpa mepanesmuueckoii denmanvhoii meduyunol, axynvmem denmanvHoti meduyunvl, Apaxckuil yHueepcumem MeOUuyUHcKUx Hayx, Apax, Vpan
3 Kagpedpa opmodonmuu, Paxynvmem denmansHoii meduyunbl, Ynusepcumem meduyunckux nayx Vnawa, Vinan, Upan

* Jlaseproiil uccnedosamenvckuil yenmp deHmanvHoil meduvumbvt, Viccnedosamenvckuil uncmumym denmanvHoti meduvyunvl, Tezeparckutl yHusepcumem

MeOUUUHCKUX Hayx, Tezepan, Vipan
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Pe3tome

U.e.ﬂb: C MoMeHTa BBCIICHUA KabGMHEeTHBIX 0T6e}II/IBaIOH.U/IX nIpouenyp npenarajoch MCIOAb30BaTh Pa3/INIHbIE MICTOYHNKY CBETA AJIA
YCKOpEHUA peaKI N OTOeNMMBaHUA. HelIbIO JAHHOT'O MCC/I€JOBAaHMA 6bl1a OLI€HKa MI/IKpOTBéPJIOCTI/I SMaJin 3Y6OB mocje KabMHeTHOro
oTbenMBaHmUA PasnMYHbIMU MaTepyramaMm.

Matepuanb! n metTofibl: TpuauaTh TPy 3M0POBBIX BEPXHMX IPEMOJIAPa YeIoBeKa ObIIM C/Ty4ailHbIM 00pa3oM pasfie/IeHbl Ha 3 IPYIIIbL
crenyromum obpasom (n=11): [pynma 1: rerb Whitesmile HP40% co cBeTopnonusiM ncrounnkoM ceta R&B momnocTsio 3 W; Ipyn-
ma 2: renib HP 35% Dr Smile ¢ puopgabiM 1azepom 980 nm, MoigHOCTbI0 2 W 1 HelTpepbIBHO J/IMHO BOMHBL; [pynma 3: Tens HP 40%
Ultra Boost B cOOTBETCTBUM C 3aBOACKMMIY MHCTPYKLIMAMMA.

MI/IKPOTBép,{IOCTb TIOBEPXHOCTU SMa/IN UBMEPAN IO U IIOCJIE TpOLENYPbL oTOenuBaHusA B KaXX1011 rpymnie ¢ rIoMolpio TeCTa Ha MU~
KpOTBép,IIOCTb BMKKepca. ,[[}'IH CTAaTUCTUYECCKOI'0 aHa/In3a MCII0/Ib30Ba/IN OJZ[HO(i)aKTOprIIZ JII/ICHCPCI/IOHHbII?I aHa/IN3 1 allOCTEPMOPHbIE
TeCThbl ThI0KM. MBI UCIIO/TB30BAN C9M—Mm<poc1<0n AJ11 VICCTIENOBAHMA IIOBEPXHOCTN OTHOTO o6pa3ua U3 KOXK0M T'pynIibl 1 OAHOro
06pa3ua B Ka4e€CTBE€ OTpULATEIbHOIO KOHTPOJIA.

Pesynbratbl: B 1-it rpynme 3aMeTHO yBeMM4mIach MUKpoTBEéprocTb aManu (p=0.013), Torna Kak BO 2-it ¥ 3-11 TpyIIIIaX MUKPOTBED-
IOCTb 3Ma/IM YMEHBIINIACh. MUKPOTBEPAOCTD 9MaIU HOCTOBEPHO CHM3MIACH B 3-11 rpyiie (p=0.00), Ho eé cHyDKeHMe BO 2-if rpymie
6b1710 HefocToBepHEIM (p=0.833). COM-nccnenoBaHme HOBEPXHOCTY MAIN TTOCTIE OTOEMMBAHNA BBIABIUIIO PO3NIO U IIOBEPXHOCTHYIO
TIOPUCTOCTD B IPYIIIe 1, TTaB/IeHNe CTPYKTYPBI SMa/IM U HEITyOOKYI0 HOPUCTOCTD B IpyIIIe 2, 06Ha)KeHMe 9MaIeBOli IPU3MBI Y TPaB-
JIeHNe B TpyTIe 3.

3akntoueHune: Vi3-3a orpaHndYeHnit HACTOAIIETO VMCCIENOBAaHMsA, 9HepreTudeckoe orbemnBanne rereM HP40% Whitesmile ¢ LED
Monitex yBennumuBaeT MUKPOTBEPHOCTD, IO3TOMY MOXKET MMeTb JIy4lllMe Pe3y/IbTaThl IpK iedeHr B KauHMKe. Kpome Toro, ucnons-
3oBanue refs Dr Smile ¢ popnpivM masepom 980 nm He CHIDKaeT MUKPOTBEPHOCTD IIOBEPXHOCTH.

KnwoueBble cnoBa

OT6CTII/IB3_HI/I€, TMOTHBIN J1a3ep, TBép,IIOCTb, 9MaJib Y€IOBE€Ka
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