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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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ENAMEL TO BE BLEACHED WITH DIFFERENT TECHNIQUES

Amenah M. Younis*, Abduladheem R. Sulaiman.

College of Dentistry, University of Mosul, Mosul, Iraq.

Abstract.

Background and aims: To compare the color changes, the
surface roughness and morphology of the enamel bleached with
two different bleaching solutions (chemical and laser activated),
preceded or not with acid etching.

Materials methods: Thirty teeth of bovine prepared and
haphazardly assigned to 2 groups (n=15) depending on
bleaching technique. Each group subdivided to 3 subgroup (n=5)
consistent with acid etching by 37% phosphoric acid. Atomic
force microscopy and VITA easy shade spectrophotometer were
performed twice for all the specimens before and after bleaching.
ANOVA, the Paired sample t-test, and the independent sample
t-test used for statistical analysis.

Results: As for the color changes, the groups that were
bleached by the chemical method, the difference among
the three subgroups was statistically significant. This also
applies to the groups bleached with the laser method. When
comparing the results of the chemical bleaching subgroups
with the laser bleaching ones, the difference was not significant.
Roughness results showed significant differences between
certain subgroups and non-significant differences among
others. However, the difference was statistically significant
between the chemical and laser groups, laser technique
resulted in less surface roughness than the chemical one.
Conclusion: Acid etching before bleaching produced better
colour change in both the chemical and laser assisted bleaching.
In chemical bleaching, surface roughness was higher when
acid etching was used. This was also true for laser bleaching
technique. In general, laser assisted bleaching produced less
surface roughness than chemical bleaching.

Key words. Bleaching, acid etch, surface roughness.

Introduction.

After the development of chair-side teeth whitening treatments
besides the institution of commonly used home bleaching
modules, patient desire for an esthetic white flawless smile may
now be met in a popular way. The elimination of superficial
surface pigments by means of the scaling and the polishing,
micro- and macro-abrasion, the veneering, the insertion of
the full-coverage porcelain restorations and dental whitening
(bleaching) are just a few of the treatment options available
for discolored teeth [1]. The Bleaching procedure has gained
popularity with patient and dentist as conservative techniques to
lighten the natural teeth in order to enhance harmony of smile
using dental products that include hydrogen peroxide (H,0,) in
some form. Peroxide, sodium perborate, chlorine, and chloride
are the most well-known bleaching agents that are commercially
accessible [2].

Bleaching with peroxide takes the shortest time and is most
frequently utilized. Through the organic dentin and enamel
matrix, H,O, diffuses and enhances the tooth structure's
permeability, enhancing ion flow through the tooth. The H,O,
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is a potent oxidizing agent with the capacity to produce potent,
extremely reactive free radicals. These radicals will interact with
the majority of other organic molecules to acquire stability and
produce further radicals. A good whitening action is produced
by the formation of the simple molecule which absorbing less
and reflecting more light [2]. Both vital tooth bleaching and
non-vital tooth whitening are techniques that can be used. There
are three leading methods to whiten the vital teeth: in-office
or the power bleach, at-home or the night guard bleach under
a dentist's surveillance, and the bleaching with over counter
(OTC) remedies [3].

A variety of non-vital bleaching methods are employed,
including the inside/ the outside bleach, non-vital power
bleaching, the walking bleaching, and modified walking bleach
[4]. Laser lighting can be used to activate bleaching materials.
However, for this technique to work, the bleaching gel must
incorporate particular chromophores for each distinct wavelength
of the laser [S5]. When compared to other professional bleaching
methods, using the laser light as the bleaching agent’s activator
has an array of benefits: It reduces session time and the danger of
over-bleaching treatment and after-bleaching hypersensitivity
by raising the perhydroxyl concentration created by hydrogen
peroxide breakdown [6-8]. It minimizes the danger of pulp
damage by preventing the intra-pulpal temperature increase
to more than 5.5°C [9]. It helps even the deepest dyschromia,
such as tetracycline staining, to be reached by allowing deeper
penetration of nascent oxygen to the enamel and dentin [10].

Before the bleaching treatment, the acid etching technique
might be utilized. This method works by inflicting two different
types of modifications on the enamel surface. The acid initially
removes the topmost layer. Second, when previous acid etching
is carried out, the enamel layer beneath it, which has a more
porous surface, is exposed, resulting in a larger propensity for
peroxide penetration. On the other side, it is yet unclear how
effective the procedure is and how much tooth structure is
harmed. According to Soares et al. (2015), there was increased
wear [11]. Costa et al., 2015, found that when acid conditioning
was done prior to bleaching procedure, color analysis showed
no difference in the results [12].

However, in clinical situations where conventional whitening
techniques have not yielded satisfactory results after several
tries, especially in patients with a high degree of pigmentation,
acid etching prior to bleaching may be indicated in order to
increase the gel's penetration into the enamel [11].

Materials and Methods.

Specimens' collection and preparation: Thirty teeth from
bovine aged between two and three years old were obtained a
local slaughterhouse in Mosul city. To minimize the requirement
for refrigeration and prevent tooth dehydration at the same time,
they were removed by the researcher herself with forceps on
the same day that cattle were slaughtered. After the teeth were
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collected, it was important to first gently and carefully remove
any remaining soft tissues from the teeth using a dental scaler
[13].

To warrant that the samples were free from cavities, surface
crack or fractures, or whatsoever other enamel faults, they were
inspected visually and via a stereomicroscope. The teeth were
cleaned by submerging them in a 0.1% thymol solution at room
temperature (20-25°C) within a securely closed container inside
an incubator [14].

Before cutting the roots, the teeth’s surfaces were refined
with pumice (non-fluoridated) by (Pd / Switzerland), a one-
use rubber cup, and a slow speed handpiece. To avoid heat
generation. Root of prepared the incisors cutaway by way of
the diamond discs and the slow speed hand pieces at cemento-
enamel junction. Root was then discarded and the pulpal tissue
of the crown part was removed using a barbed broach. The pulp
chamber was then cleaned with deionized water and dried with
an absorbent cotton pellet before the orifice was sealed with
composite (Nexobio, Korea).

After cutting the roots, the specimens were once again
inspected under stereomicroscope [15].

During the study, the samples were kept in taped up jars with
deionized water (Intravenous solutions factory/Iraq) at room
temperature (20-25°C) for a period not exceeding two months [ 14].

The treatment region was selected to be in the center of the
middle third of the facial surface [16]. Using a pencil, a line was
drawn horizontally from center of mesial border to midpoint of
distal border and a vertical stroke from middle of gingival limit
to middle of the incisal edge to determine the center of the labial
surface. The labial surface should be thought of as having its
reference point at the junction of the two lines.

Staining procedure: An artificial staining procedure was
performed similar to previous study procedure [17]. A staining
solution was put together by soaking of (2 g) one black tea
paper bag (Lipton, India) in 100 ml of boiling water for 5 min.
Specimens then immersed and stored inside the incubator for 7
days at 37°C. After the staining procedure, the specimens were
washed and dried up by triple syringe. Labial surfaces of stained
specimen covered with covering tape with a 5 mm-diameter
window. This procedure was done to standardize the treatment
area. The shade of each sample was measured after staining and
after bleaching procedures.

Study design and specimens grouping: Thirty teeth of
bovine prepared then arbitrarily apportioned to 2 equal group
(n=15) accorded to the bleaching procedure as the following:

CB group: Conventional in office bleach technique (chemical),
subdivided to 3 subgroups (n=5) according to using of acid
etch by 37% phosphoric acid (Spident, Korea) as follow: Cl1:
Conventional bleaching preceded by five seconds acid etching,
C2: Conventional bleaching preceded by ten seconds acid
etching and C3: conventional bleaching without acid.

Clarident X (Tedequim/Argentina) was used in current study
as chemical activated gel. The teeth were taken out from
their storing solution and then dried up using cotton pellets.
The preparation of whitening gel was done according to the
manufacture instruction by uncapping the factor B syringe and
fit the connector tightly then uncap the factor A syringe and
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attach it to the connector. Pass factor A into factor B and vice
versa. The passage was repeated eight times until homogenized.
After that the connector and the empty syringe were removed
and attached to the applicator tip. A layer of a resulted bleaching
gel applied to a target area with 2 to 3 mm thickness. The gel
lefting on samples for 40 min. After the gel was sucked away
by surgical sucker and teeth were washed by deionized water.
Finally, specimens were kept in deionized water to avoiding
dehydration.

LB group: Laser—assisted in the office bleach technique,
(n=15) partitioned to 3 subgroups (n=5) were L1: laser assisted
bleaching preceded by five second acid etching, L2: laser
assisted bleaching preceded by ten second acid etching and L3:
laser-assisted bleaching without acid etching

The laser utilized in this study was a Biolase EPIC laser
(Waterlase iPlus, USA) with 940 nm wavelength. It was applied
to each specimen at 7 W for 30 seconds [18].

LaserWhite20 (Biolase/USA) is the patented with gel of
dental whitening used in combination by a system of Biolase
diode laser. The laser, through a specialized hand piece and
conveyance assembly, stimulates the LaserWhite20 whitening
gel to hasten the process of whitening.

Base gel holds percentage of 45% H,O, as an active element.
Activator is framed by an exclusive dye that is activated by
taking up laser power in the specific BIOLASE diode laser
system wavelengths. When mixed, LaserWhite20 whitening gel
outcomes a 35% hydrogen peroxide.

Procedure for measurement the Color Change: color
measurement executed for all samplings, before each
measurement session, VITA Easy shade spectrophotometery
adjusted according to manufacturer’s guidelines then samples
was illumined by the periphery of probe tip, pointing light from
the white LEDs to samples exterior. To enable the tip to be as
parallel to the surface as possible, the equipment was secured
on a platform. A uniform tile was used as the background
on which the dental blocks were set. The readings of the
spectrophotometery depending on CIE L*a*b* (Com. Inter.
del’Eclairage) to complete color changing test. L* referring to
lightness coordinate, the a* values is a measuring of red-green
axis, while b* values is a measuring of yellow-blue axis [19].

Measure repeated twice before and after bleaching per capita
and mean of read was obtained. color change (AE) for each
sampling was judged by varying of L* (AL*)\ a* (Aa*)\ and\
b* (Ab*) values, mean values of AL*\ Aa*\ Ab* records were
calculate and over-all the color change of each sampling is
calculate by means of the :

AE* \/(&L#ﬁ + (Aa+)? + (Abs)®

Surface roughness measurement: Samples' surface
roughness was studied using an atomic force microscope
(AFM) (NaioAFM) (Nanosurf AG. Graubernstrasse, Liestal,
Switzerland) as shown in Figure (1). The arithmetic mean height
(Sa) parameter which is extension of Ra (the arithmetical mean
height of the line) to the surface was determined from 10um. It
expresses, as an absolute values, difference in the height of each
point comparing to arithmetical mean of surface.



Statistical Analysis: normal distribution of the data certified
by carrying out test of the normality (Shapiro-Wilk). All
data exhibited normally distribution. An ANOVA test with
independent sample t-test used to comparing between the
before, after treatment read, also with groups correspondingly
for color changes and surface roughness change.

Results.

Tables (1 and 2) illustrate the findings of ANOVA test for
color changes evaluation of conventional (chemical) bleaching
and the laser assisted bleaching subgroups. Conventional bleach
showed significant color changes among the 3 subgroups with
the C2 group showing the best results followed by C1 group
while C3 group showed least changes. The same pattern
applies to the laser-assisted bleaching groups with the L2 group
showing the most significant color changes followed by L1 and
L3 respectively.

Table 1. Color changes (AE) assessment of conventional (chemical)
bleaching and laser bleaching subgroups.

Groups (n=5) C L

Ssec. acid etch 24.6+0.8b 25+1.3b
10sec. acid etch 26.9+1.2a 27.2+1.1a
Without acid etch 22.4+1.7¢ 23+1.9¢

Data expressed as mean+SD, C=Conventional, L=laser,
a,b,c =*Numbers with different letters are significantly
different at p value 0.05 using ANOVA test

Table 2. Color changes results of chemical bleaching groups and
laser-assisted bleaching groups.

Sum Mean .
AE Squares df Square F Sig.
Between
727 2 25364 15459 0.0001
Chemical Groups 0727 5.36 5.459 0.000
bleaching Within 19,688 2 |ieat
Groups
Laser-  DOWeeN 44070 2 22385 10.692 0.002
. Groups
assisted Withi
M s 123 12 2,004

bleachi
eaching Groups
ANOVA test conducted between groups

Table 3. Independent sample t-test comparing color changes between
chemical bleaching and laser assisted bleaching.

. Std. Std. Error
N Mean t-value sig Deviation Mean
Group C1 |5 |24.57  -0.632- 0.545 |0.77466 0.34644
Group L1 5 249 -0.632- 10.548 1.25089 0.55942
Group C2 |5 |26.8820 -0.461- 0.657 |1.15636 0.51714
Group L2 |5 |27.2080 -0.461- 0.657 |1.07860 0.48236
Group C3 5 22.3780 -0.525- |0.614 1.72765 0.77263
Group L3 |5 [22.9780 -0.525- 0.614 |1.88488 0.84294

Table (3) illustrates independent sample t-test that compares
the chemical bleaching subgroups with their counterpart laser-
assisted bleaching ones. It shows that there is no significant
difference between the compared subgroups regarding the color
change.

Data in tables (4) illustrates the findings of ANOVA test for
surface roughness evaluation of chemical and the laser-assisted
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bleaching group respectively. It showed significant differences
between C3 and C2, with non-significant difference between C3
and C1, C2 and C1 for chemical bleaching sets. Laser bleaching
showed significant differences between L3 and L2, L.2 and L1,
with non-significant differences between L3 and L1.

Table 4. Surface roughness (Sa) assessment of conventional (chemical)
bleaching and laser bleaching subgroups.

Groups Sa before Sa after Groups Sa before  Sa after
(n=5) (n=5)

GpCl 83.3+13¢ |229.3£50.8ab GpLl1 73.8+llc 141.6+£17.2b
GpC2 82.4+14.7c [267.6+42.5a GpL2 79.2+18.5¢c 180.2+27.2a
Gp C3  83.5+13.3¢c |208+26.1b GpL3 77.6+16.2c 119.3£38.2b

Data expressed as mean+SD, C=Conventional, L=laser,
a,b,c =*Numbers with different letter are significantly different at
p value 0.05 using ANOVA test

Table 5. Independent sample t-test comparing surface roughness
between chemical, and laser assisted bleaching.

N Mean t-value sig  Std. Deviation Std. Error
Mean

Sa GpCl|5 2.2926E2 3.654 0.006 50.83893 22.73586
after |[GpL1 5 1.4158E2/3.654 0.015 [17.16196 7.67506

Sa GpC2|5 2.6757E2 3.875 0.005 [42.50051 19.00681
after |[GpL2 5 1.8016E2/3.875 0.006 |27.15616 12.14461
Sa GpC3|5 2.0804E2 4.283 10.003 26.14075 11.69050
after |[GpL4 5 1.1933E2/4.283 0.004 |38.23356 17.09857

Table (5) shows independent samples t-test comparing surface
roughness resulting between chemical and laser assisted
bleaching subgroups after the performing the procedure. Test
showing that there are significant differ between subgroups
with chemical bleaching technique resulting in more surface
roughness in all conditions (Figure 2).

Figure 1. The atomic force microscope used in the study.

Discussion.

Dental bleaching is a very frequent non-invasive dental
procedure that is gaining popularity due to the growing demand
for whiter teeth. Maintaining dental bleaching as a non-invasive
operation requires making sure that the equipment and techniques
utilized don't harm the tooth structure. The direct interaction
between a potent oxidizing bleach gel and enamel surface during
the prolonged bleaching process required for vital teeth varies
depend on product using, raising concerns about potential enamel
damage. According to published research, bleaching chemicals
may harm the structural integrity of organic enamel components
including collagen and proteins. Additionally, there is proof of
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Figure 2. A representative AFM image for enamel topography of the studied groups before and after bleaching [C1: Conventional bleaching
preceded by five seconds acid etching, C2: Conventional bleaching preceded by ten seconds acid etching and C3: conventional bleaching without
acid etch. While for the LB group they were L1: laser assisted bleaching preceded by five second acid etching, L2: laser assisted bleaching
preceded by ten second acid etching and L3: laser-assisted bleaching without acid etching].

inorganic components loss, greater than before porosity, loss of
the fluoride, alteration in calcium to the phosphate proportion,
the organic matrix degradation, increasing vulnerability to the
erosion or the caries, higher the surface roughness, lessened
enamel micro tensile strength, reduced the fracture stability, or
a diminution in the resistance abrasion of bleaching the dental
hard tissue, backing up idea the bleach substances are chemical
active substances theoretically capable of inducing noticeable
structural alterations in the human dental enamel [21].

Bovine teeth were utilized in the study rather than human
teeth for the reasons listed below: The cows were slaughtering
between the ages of 2 and 3 years and had the same eating habits,
acquiring a significant number of human front teeth for dental
research is more challenging since there is no age homogeneity.
It is also necessary to consider infection exposures and ethical
concerns [22]. Bovine teeth also have a noticeable flat labial
surface [22]. In the realm of dentistry research, bovine teeth have
been put forward as a viable substitute for human teeth due to
less changes in their chemical composition and microhardness
values [16].

Two methods of in-office dental bleaching were used:
traditional (chemical) in-office bleach and a laser-assisted in-
office bleach approach utilizing a diode laser. Employing 35%
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hydrogen peroxide concentration for the purpose of comparing
the results.

Both the light-activated and chemical activated in-office
bleaching utilized in this investigation were successful at
whitening teeth. Similar to the findings of the Gurgan et al.
(2010) study, which involved bleaching with and without
usage of the additional light source and produced a noticeable
lightening of the teeth, even though the group devoid of light
activation had maximum mean value of the shade alteration
[23].

According to the study's findings, there were no appreciable
changes between traditional in-office dental bleaching and
diode laser bleaching. This outcome is consistent with Omidi
et al. (2017) finding that there are no discernible differ in
effectiveness of the whitening discolored the teeth using a diode
laser or not for all color groups (coffee, tea, and juice). The
findings of earlier research by Auschill et al. (2005), Sulieman
et al. (2005), Marson et al. (2008), and Polydorou et al. (2013)
were likewise similar to this one [25-28]. Hein et al. (2003)
also showed that, in the split-mouth of clinical design, none of
3 bleach lights (LumaArch, Optilux 500, and Zoom) examined
had any extra benefit above bleach gel alone for 3 commercial
solutions [29].



However, the outcome of the present study was distinct from
that of Zekonis et al. (2003), who had bleached the teeth for
60 minutes [30]. Additionally, it differed with the findings
of Baygin et al. (2012), who employed Whiteness HP as
a bleaching agent together with 980 nm diode lasers with
powers of 0.8 Watt and 1 Watt for 30 seconds and came to the
conclusion that the laser increased the efficacy of the bleaching
process [31]. Additionally, Gurgan et al. (2010) used a variety
of bleach technique, including bleach without using of the light,
bleach with using of the diode laser, bleach with the plasma arc
lamp, and the bleach with the lighting emit diode (LED) lamps.
With the use of a spectrophotometer, the bleaching outcomes
were compared in terms of shade alterations. group bleach uses
the diode laser as the light sources had the biggest changes
in the overall shade (AE), which indicated that there was a
noticeable difference [23]. Wetter et al. (2004) discovered that
bleaching with Laser and Whiteness HP bleaching gel produced
results that were noticeably superior to those obtained with the
same agent used alone or in conjunction with LED [5]. These
variations in outcomes were caused by a variety of variables,
including bleaching material concentration, material type, and
application duration [32,33].

This investigation demonstrated that bleaching with and
without acid etch had noticeable differences in the final outcome.
The ten-second acid etch, followed by the five-second acid
etch, produced the best results. This method works by altering
enamel surface in 2 different ways. The plaque and acquired
film are first eliminated when the surface layer is eliminated by
the acid, and then remain enamel is formed with a more porous
surface layers [34].

When bleaching gel was applied after acid etching and
boosted by light, a higher ability for peroxide penetration was
obtained [12]. Atomic Force Microscope (AFM) was utilized
to learn impact of bleach on surface roughness of the enamel at
Nano scale resolution [35]. AFM has several key advantages,
including the ability to conduct subsequent analyses before
and after the bleaching process in (almost) the same area of
the sampling's surface needless to make replica models of the
sampling and the ability to produce three-dimensional images.
For the purpose of determining the structure of numerous
biological models, AFM has become a corresponding method to
electron microscopy (EM) as a result of ongoing developments
in sample preparation, imaging techniques, and instrumentation
[36].

In the current study, the mean Sa value for the chemical
bleaching was significantly greater after than before bleaching.
This result is consistent with those of previous studies that found
that enamel surface roughness significantly increased when
treated with the same 35% hydrogen peroxide concentration
[37,38].

This increasing may be accredited to lossing of the
interprismatic ingredients and the sodium and the magnesium
ions. Another study has likewise report micro morphological
observe of bleaching enamel clues to the exaggerated prism
irregularities with higher mean Ra value [39].

No matter concentration, H,O, was found to make the enamel's
surface rougher. Bleaching gels' peroxide component lowers the
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enamel's mineral composition. nuclei of enamel prism and the
interprism regions deform, surface hardness falls, and roughness
rises as the minerals are removed from the surface [40].

Findings of current study disagree with these of McGuckin et
al. (1992) and Mondelli et al. (2009), who found that enamel
micro-rough did not increasing during a traditional bleaching
technique. Different sources of light, various tooth types used for
the study, different study materials, and specimen preservation
in saliva might all be contributing factors to the discrepancy
in these results [41,42]. The specimens in present study kept
in deionized water, which lacks fluoride and lacks remineralize
properties of the saliva.

surface roughness of the enamel increased significantly as a
result of the laser-assisted in-office bleach technique, which is
consistent with the findings of a study that used alike bleach gel
(Laser White 20 whiten gel kit, Biolase, Irvine, USA) and the
diode laser activater device (Epic 10, Biolase, Irvine-California,
USA) [43].

Additionally, Selivany and Al-Hano (2015) came to the
conclusion that the enamel's surface roughness significantly
increased when 35% hydrogen peroxide was exposed to an
810 nm diode laser combined with LED [44]. The mean Sa
value achieved following both chemical and the laser-assisted
in-office tooth whitening techniques in this vitro investigation
showed a significant difference.

According to Mirzaie et al. (2016), conservative bleaching
with 35% hydrogen peroxide and the laser-assisted bleach with
diverse the laser activator system (810nm diode or Nd: YAG)
and with dissimilar hydrogen peroxide (30% or 45%) both
causing the substantial upsurge in surface rough of enamel, with
conventional bleaching technique causing the higher significant
increase in surface roughness [37]. These findings may be a
reflection of the variety of methodological approaches used in
the studies previously mentioned, such as the different bleaching
protocols (sessions, treatment time), type of laser activation,
and irradiation settings [45]. Contrarily, Anaraki et al. (2014)
discovered that laser-assisted bleaching using an 8§10nm diode
laser induced a substantial increase in surface roughness of
enamel whereas traditional bleach use 40% H,0O, causing a non-
significant rise in the surface rough of enamel [10].

By enhancing free radicals produced by bleach agents during
bleach procedures, laser, which is widely regarded as gadget
of choice in numerous dental applications, is said to expedite
bleach reaction and improve efficacy of bleach material [18].
When compared to traditional bleaching, hydrogen peroxide
bleaching therapy triggered by diode laser was recommended
to avoid lossing of the enamel mineral structure in the bovine
teeth and retain it’s the crystalline configuration. The findings
of two research Anaraki et al., 2014 and Mirzaie et al., 2016
are consistent with the finding that laser triggered bleaching
resulted in less enamel surface abnormalities than chemical
bleaching [10,37].

Findings of this investigation demonstrate that etching with
37% phosphoric acid for five- or ten-seconds increase enamel
wear without appreciable variations between them in chemical
bleaching and significant variation between them when laser
bleaching used. Soares et al. (2015) study, which discovered



an increase in surface roughness when using 37% phosphoric
acid supports these findings. In an effort to avoid more invasive
procedures, this technique should not be used routinely; rather,
it should only be used when necessary [11], to avoid initiating
enamel hypoplasia [46,47], enamel hardness [48-50], and
gingival defects [50,51].

Conclusion.

Acid etching for 10 seconds before bleaching produced better
colour change compared to the control or 5 seconds acid etching
for both the chemical and laser assisted bleaching. However,
colour changes were not significant when the subgroups of
chemical bleaching were compared with their counterparts of the
laser bleaching. In chemical bleaching, surface roughness was
also higher when 10 seconds acid etching was used but it was
not significantly different with e 5 seconds etching subgroups.
In laser bleaching, significantly higher surface roughness was
obtained in 10 seconds etching than other groups. In general,
laser assisted bleaching produced not as much surface roughness
as chemical bleaching.
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