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This study examined changes in the chemical composition of the tooth enamel surface during the professional hygiene
and the use of carbamide peroxide complex as a chemical component of the clinical teeth bleaching system. Because of the
performed studies, we found a difference in carbon levels with changes in values from 40.03 on the untreated surface to 0.87, when
using 44 % carbamide peroxide-based bleaching agents. There were also changes in the oxygen amount from 25.24 to 0.44, sodium
content from 0.46 to 0.02, a decrease in the phosphorus amount from 11.32 to 0.3 and a significant calcium content decrease from
18.4 to 0.52. We also observed a decrease in the nitrogen amount from 2.4 to 0.27 and in the magnesium content — from 0.05 to
0.008. Changes in these indices will significantly affect changes in the values of the oral cavity indices and clinical manifestations,
which in turn will depend on the characteristics of functional and structural resistance of enamel.
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JOCIIIAKEHHSA XIMIYHOT'O CKJIAAY EMAJII 3YBIB ITPU ITPOBE/IEHHI
MHNPO®ECIMHOT O BIABIJIOBAHHSA 3 BUKOPUCTAHHSAM ITEPOKCUAY KAPBAMIY

B manoMy mocimipKkeHHI BUBYEHI 3MiHHM XiMIYHOTO CKJIamy MOBEpXHI eMaii 3y0iB P 3acTOCyBaHHI NpodeciiHOI ririeHu
Ta BUKOPHCTAaHHI NMEPOKCHAY KapOaMimy B SKOCTI XiMIiYHOTO KOMIIOHEHTY CHUCTEMH JUIS KIiHIYHOTO BinOimoBaHHs 3y0iB. B
Ppe3yNbTaTi MPOBEICHUX JAOCIIIKCHb BCTAHOBJICHO Pi3HHUITIO 32 MOKa3HUKAMU PiBHS BYIJICIIIO i3 3MiHaMU MOKa3HUKIB Bix 40,03 Ha
MOBEPXHi, AKa He miamsrana oopo6i 1o 0,87 mpu BUKOpUCTaHHI 3ac00iB A BiIOUTIOBaHHS Ha OCHOBI MEpOKCHAY KapOaminy 44
%. 3MiHa KiTbKOCTI KHCHIO Bix 25,24 no 0,44, Bmicty Harpiro Bix 0,46 mo 0,02, 3MeHmIeHHs KimbkocTi pocdopy Bix 11,32 mo 0,3
Ta iCTOTHE 3MCHIICHHS Kajblito Bix 18,4 no 0,52. BinMiueHO Takok 3MEHIIEHHS KiJTBKOCTI a30Ty Bix 2,4 no 0,27 Ta KiTbKOCTi
marHito Bix 0,05 mo 0,008. 3miHa nuX NOKA3HUKIB Oyae iCTOTHO BIUIMBAaTH HA 3MiHY 3HAaU€Hb IMOKA3HHUKIB POTOBOI MOPOKHHUHH,
KIIIHIYHUX MPOSIBIB, II0 B CBOIO Yepry OyJie 3aJieKaTH BiJl 0COOMMBOCTEH (yHKIIIOHATIBHOT Ta CTPYKTYPHOT PE3UCTEHTHOCTI eMalli.

Kunrouosi cioBa: BinoimoBanH: 3y0iB, Komip 3y0iB, XiMIYHHMIT CKIIaz emalti 3y0iB.
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The study is a fragment of the research projects “Contribution of the gene clock components in the periodontal tissues
damage in its inflammatory diseases for the development of prevention and treatment methods”, state registration No.
0120U101151 and “Differential approach to the choice of treatment depending on the morphofunctional features of the dental
ivory and the oral cavity tissues”, state registration No. 0120U104124.

Teeth bleaching is now one of the most common dental procedures among the population. Society
demands whiter, perfect smiles, and in response, many options for teeth bleaching have been proposed [6].

Teeth whitening is the restoration of the natural teeth color by applying a chemical agent that
oxidizes the organic pigments of dentine. Indeed, qualified measures provide a quick effect while keeping
teeth intact. New technologies and modern bleaching systems open up the possibility for the patient to have
white teeth and a brilliant smile without the discomfort caused by the hard tissues preparation and
orthopedic structures manufacturing. That is why the number of supporters of conservative methods of
unsatisfactory enamel color correction is increasing [2, 9].

Currently, the most commonly used bleaching agents are hydrogen peroxide and carbamide
peroxide. Their mechanism of action mainly related to the oxidative ability of these agents to react to
pigment molecules responsible for dental discoloration [10, 11].

In our opinion, it would be very relevant to consider the chemical structure of the enamel of
bleached teeth. Enamel behaves like a porous membrane, and small ions penetrate deeper than large
molecules that are adsorbed on the surface and can be desorbed without changing the shape of the crystals.
The surface layer of enamel differs from deeper ones by greater mineralization, density, microhardness,
caries resistance and higher content of trace elements, including fluoride. The enamel surface is less
exposed to acids than its inner parts [3].

Despite the contradictory opinions of many researchers about teeth bleaching, it is noted that the
effect of whitening systems and techniques is reduced to the discoloration of the organic matrix of
interprismatic enamel [4]. Many researchers believe that discoloration during teeth whitening is
determined primarily by changes in the dentin [1]. Others deny the idea of dentin discoloration and
believe that it occurs only in the enamel, masking the unaltered dentin [4, 5, 9]. Due to the fact that
professional teeth bleaching has become widespread in the world dental practice, it is important to have
scientifically sound conclusions about its effectiveness and safety, obtained in experimental models in
vitro and in vivo [4].
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The purpose of the study was to access changes in the chemical composition of enamel surface
using professional hygiene methods and carbamide peroxide as the main chemical component of the
whitening system to analyze changes in the chemical composition of enamel between groups of teeth for
further selection of the most optimal whitening system.

Materials and methods. To achieve this purpose, we studied the chemical structure of enamel by
special teeth alteration, followed by the determination of areas for chemical microanalysis in the enamel.

The anterior area teeth, which were removed according to the indications, were subject to
examination and study. The age of the patients whose teeth were examined ranged from 18 to 44 years
according to the WHO classification (2018).

Microanalysis sites in the enamel area were analyzed using an energy-dispersive spectrometer “X-
max 80mm?” (Oxford Instruments, UK), which was integrated into a scanning electron microscope. The
study was carried out on the basis of the Paton Electric Welding Institute, Laboratory of Electron Beam
Nanotechnology of Inorganic Materials for Medicine (Kyiv).

When studying the trace substance composition of the enamel of the studied teeth, we exposed the
zones for microanalysis. The peculiarity was that the study areas differed from the right and left sides of
the tooth. The left side in the studied teeth was the control zone, and the right side allowed us to carry out
and to compare changes in the chemical component of the enamel for each tooth separately, by comparing
the indices with each other.

Depending on the use of the bleaching system, we identified 2 groups for the study:

Group | (19 teeth) —teeth with professional hygiene, which included the use of ultrasonic treatment,
mechanical, manual cleaning and the use of polishing agents.

Group Il (56 teeth) — teeth that were bleached using a photo-bleaching technique with 44 %
carbamide peroxide, without prior mechanical treatment.

To analyze and compare the composition and characteristics of the samples, we have developed an
algorithm for their assessment, the same for all samples studied.

At the first stage, the examined teeth were altered to a teeth whitening and dividing their surface
with a liquid rubber dam into two halves, one of them was a control (without bleaching intervention), and
the other was used for the study.

After that, studying areas of the chemical component of enamel (right and left side) were applied
to the experimental sides of the teeth.
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Fig. 1. Photo of the examined tooth 21 (study protocol Fig. 2. Areas for studying the trace element composition
1.1) with a plotted distribution line, study group II. of tooth 21 (right side), study group II.

Because of the study of the chemical structure, we obtained the following data on the quantitative
indices of teeth's chemical composition (tables 1, 2).

Table 1
Quantitative indices of the chemical composition of tooth 21 (right side) e

Spectrum In stats. C 0o Na P Cl K Ca Total
Spectrum 1 Yes 27.69 15.48 5.47 12.22 10.85 2.32 25.97 100.00
Spectrum 2 Yes 19.68 21.59 1.12 18.20 2.81 36.60 100.00
Spectrum 3 Yes 24.05 20.66 0.79 17.31 2.19 35.00 100.00
Max. 27.69 21.59 5.47 18.20 10.85 2.32 36.60
Min. 19.68 15.48 0.79 12.22 2.19 2.32 25.97
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Table 2
Quantitative indices of the chemical composition of tooth 21 (left side)

Spectrum In stats. C 0 Na P Cl K Ca Total
Spectrum 1 Yes 27.69 15.48 5.47 12.22 10.85 2.32 25.97 100.00
Spectrum 2 Yes 19.68 21.59 1.12 18.20 2.81 36.60 100.00
Spectrum 3 Yes 24.05 20.66 0.79 17.31 2.19 35.00 100.00
Max. 27.69 21.59 5.47 18.20 10.85 2.32 36.60
Min. 19.68 15.48 0.79 12.22 2.19 2.32 25.97

The obtained results of laboratory tests were analyzed using the methods of biological statistics.
Mathematical processing of the obtained data was carried out using the standard method of variational
analysis on a personal computer. Quantitative indices obtained in the course of laboratory researches were
processed by mathematical statistics methods with calculation of sample mean (M) and standard error of
mean (m) in the groups of examined persons. The analysis of the results was carried out using the programs
“Microsoft Excel 20107, “IBM SPSS Statistics V22" [7].

Results of the study and their discussion. The bleaching process is possible due to the ability of
active chemical components (carbamide peroxide, etc.) to penetrate through enamel and dentin into all
parts of the tooth. Bleaching is also possible with the use of mechanical cleaning, which is accompanied
by the removal of surface organic film on the teeth, which, in turn, has the feature of binding to the pigments
in the oral fluid. It was found that normally the dental pellicle consists of saliva micelles, in the center of
which there is a large white and round crystal of calcium phosphate. In most cases, manipulations
performed by a dentist allow to remove the bacterial film from the tooth surface and, when using certain
substances, activate decay with the activation of oxygen radicals that destroy colored pigments, the
formation of which changes tooth color without changing tooth structure.

Table 3
Features of the chemical composition of enamel in the studied group of teeth with mechanical cleaning
(group I, n=19)

Chemical element name N Mean value Standard deviation
0 19 38.0482 0.88808
C 1 19 32.0274 1.79693
Total 38 37.6962 0.84598
0 19 26.9114 0.46890
(0] 1 19 23.7432 1.20733
Total 38 26.7268 0.44872
0 19 0.4553 0.02125
Na 1 19 0.7074 0.20328
Total 38 0.4700 0.02334
0 19 11.5576 0.28690
P 1 19 14.8879 0.84989
Total 38 11.7517 0.27782
0 19 0.387466 0.0298595
Cl 1 19 0.624211 0.1421006
Total 38 0.401264 0.0294140
0 19 18.8195 0.48173
Ca 1 19 24.5326 1.55020
Total 38 19.1525 0.46800
0 19 0.3079 0.07367
Si 1 19 0.1916 0.12228
Total 38 0.3011 0.06973
0 19 2.1726 0.25153
N 1 19 0.7616 0.52730
Total 38 2.0904 0.23944
0 19 0.04649 0.007797
Mg 1 19 0.04737 0.018126
Total 38 0.04654 0.007414
0 19 0.05059 0.012230
Al 1 19 0.01789 0.010722
Total 38 0.04868 0.011540
0 19 1.0094 0.30593
Au 1 19 2.6384 1.80833
Total 38 1.1044 0.30658
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The quality of bleaching depends on the reasons that caused discoloration, the size of the color
defect, the duration of pigments penetration into the dentine.

Upon contact with water, carbamide peroxide (CH6H203 or CH4H20H202) dissociates into
hydrogen peroxide (H20) and urea (N2H4CO). Urea is further broken down into ammonia and carbon
dioxide. Itis reported that 10 % carbamide peroxide usually produces 3.35 % hydrogen peroxide. The exact
mechanism of bleaching is not fully understood. It is believed that hydrogen peroxide first diffuses through
the enamel to the dentin and begins to produce free radicals. Free radicals with unpaired electrons are
extremely unstable and react with highly pigmented organic molecules (carboatomic rings) found in the
tooth structure and decay them into smaller, less pigmented components (carbon chains). These smaller
molecules reflect less light, thus creating a color reduction or bleaching effect.

When studying the trace element composition of the teeth enamel of group I (right and left side),
we obtained the following results, which are presented in table 3.

After performing a comparative analysis between the areas where mechanical cleaning was used
and those where it was not used, it should be noted that according to the results of the study, a significant
difference was observed in terms of chlorine, magnesium, silicon and aluminum.

40+ Evaluating the obtained
. @ Chemical indices, we can note that no
0. composition of significant  difference in the
d";:‘;:a':':jme:‘_ chemical composition of the
23 Without bleaching studied groups in relation to
20. procedure .
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15 which  may indicate surface
B Chemical : :
10- o alterations in the dental enamel
composition of . .
5 dental enamel after without affecting the crystal
0. e I | M a.,, mechanical cleaning lattice.
C O Na P Cl Ca Si N Mg Al Au procedure The ratio of trace elements in

the dental enamel after carrying

Fig. 3. Features of the chemical composition of dental enamel after carryingout  out the mechanical cleaning
the mechanical cleaning protocol (before and after the cleaning procedure). protocol are presented in fig. 3.

The next study concerned the use of 44 % carbamide peroxide complex for the clinical teeth
bleaching procedure. The number of elements with differences in the use of carbamide peroxide is
increasing, which, in our opinion, can lead to more pronounced clinical manifestations and complications
(table 4).

Table 4
The difference in the chemical composition of dental enamel in the normal conditions
and when using bleaching agents with 44 % carbamide peroxide (p<0.05) between the study indices

Studied trace elements Group | (n=19) Group Il (n=56) p
: St e
© 2263.?7:2101..426 2207..7946;1%‘12)68 0.000
s ooy e,
: ez oo
o o o0
c ponos s
ooy oo
: e o
Mg 096(1147110(5.()00178 0'8.315;2)960306 0.001
n e
Au z.éé(if.s o.0(1)63035096306000 0.101
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The differences between indices relate to data on carbon, oxygen, sodium, chlorine, magnesium
and aluminum. The study showed a significant decrease in the amount of carbon, oxygen, sodium, chlorine,
magnesium and aluminum.

In most cases, specialists first use mechanical brushing to improve the results, which usually allows
you to perform the whitening procedure much better.

Therefore, comparing statistical indicators in the experimental groups, we found a difference in
carbon levels with changes in values from 40.03 on the surface, which was not treated, to 0.87 when using
44 % carbamide peroxide-based bleaching agents. There were also changes in the oxygen amount from
25.24 to 0.44, sodium content from 0.46 to 0.02, a decrease in the phosphorus amount from 11.32 to 0.3
and a significant calcium content decrease from 18.4 to 0.52.

We also observed a decrease in the nitrogen amount from 2.4 to 0.27 and in the magnesium content
— from 0.05 to 0.008. Changes in these indices will significantly affect changes in the values of the clinical
indices and clinical manifestations and will depend on the characteristics of functional and structural
resistance of dental enamel.

Thus, such elements as sodium, phosphorus and calcium play a special role in the structure of
dental enamel, changes in their amount causes changes in the dentine structure, which is directly related to
the morphological features of their structure.

If we take dental enamel with the ideal formula Ca5(PO4)30H as a current standard, it is possible
to assume changes in the ideal hydroxyapatite formula with the possibility of replacing calcium ions with
magnesium or sodium ions or exchanging PO3-4 for CO2-3 and HPO2-4. We can make assumptions about
the substitution of the carbon compounds with oxygen, fluorine, chlorine or water molecules in the
hydroxyl group. In the case of dental enamel decalcification caused by the organic acids attack, there is a
change in the shape, size and orientation of the hydroxyapatite crystals [9].

Depending on the etiology and depth of enamel and dentin damage, there are discolorations, which
are divided into external and internal ones and may be limited only by the tooth surface or penetrate deeper
into the hard tooth tissues, in particular dentin.

With discolorations, both external and internal, it is possible to use both mechanical cleaning
methods and chemical preparations. This study compared the chemical composition of the tooth enamel
surface during the professional hygiene and the use of carbamide peroxide as a chemical component of the
clinical teeth bleaching system.

Because of the performed studies, we found a difference in carbon levels with changes in values
from 40.03 on the surface, which was not treated, to 0.87 when using 44 % carbamide peroxide-based
bleaching agents. There were also changes in the oxygen amount from 25.24 to 0.44, sodium content from
0.46 to 0.02, a decrease in the phosphorus amount from 11.32 to 0.3 and a significant calcium content
decrease from 18.4 to 0.52. We also observed a decrease in the nitrogen amount from 2.4 to 0.27 and in
the magnesium content — from 0.05 to 0.008.

The change in these indices will significantly affect the change in the values of oral parameters, in
particular the oral fluid composition in patients, the salivary glands activity, as well as the functional and
structural resistance of the hard tooth tissues.

After performing laboratory tests and establishing the discrepancy of the main elements, we have
the opportunity to justify clinically the remineralizing drugs application with a given number of chemical
elements and chemical characteristics of their composition depending on the choice of bleaching
component.
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PECULIARITIES OF ANTENATAL AND POSTNATAL PERIODS OF CHILD DEVELOPMENT
WITH INFLAMMATORY MAXILLOFACILAL LOCALIZATION PROCESSES

e-mail: det_hir_stom@umsa.edu.ua
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For the period of 7 years, 537 children with acute purulent odontogenic and non-odontogenic processes of maxillofacial
area were examined. Acute purulent lymphadenitis (29 %) and adenoflegmon and odontogenic osteomyelitis, which accounted for
18 %, were found to be predominant in their structure. Noteworthy is the fact that a large number of children and their relatives
seek specialized care behind time and are often treated for the wrong diagnosis. There are also certain age differences depending
on the nosological form of the disease. Analysis of pregnancy showed that in this period, in the examined children’s mothers cases
of acute infectious diseases, the presence of pathological conditions were quite frequently observed, and this has reflected in
childbirth. It is also noteworthy that infants who were in artificial and mixed feeding from the age of one month and six months
were more likely to fall ill. This situation indicates the need to include these children to the risk group in order to timely recover,
which can negate the impact of adverse factors that they have experienced in both the ante- and post-natal periods of their
development.

Key words: children, developmental periods, lymphadenitis, adenophlegmon, osteomyelitis.
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3a 7 pokiB obcrexeHo 537 miTedl 3 rOCTpUMH THIHHUMH OJOHTOTCHHHMH 1 HEOZOHTOTEHHHUMH MPOIECAMH
IMIEJITTHO-JINIeBOi AINSHKA. BcranosmeHo , mo B iX CTpyKTypi mpeBamioBanu TocTpuil rHiitHKN niMmdanenit (29 %) Tta
afgeHo(IeTMOHA 1 OJJOHTOTCHHUI OCTEOMIENIT, Ha JOMIO SIKUX Impumanaino mo 18 %. AHani3 mepebiry BariTHOCTI 3aCBiT4HB,
mo B Ied mepiog y MarepiB OOCTEKEHHUX MiTeH JOCHTh YacTO MPOCTEKYBAJIUCSH BUIMAIKH TOCTPHUX IHOEKIIHHUX
3aXBOPIOBaHb, HASIBHICTh MATOJOTIYHNX CTaHIB i 11 TEBHOO MipoI0 BifoOpa)asiocst Ha MOJIOTOBIH AisUTBHOCTI. XapakTepHUM
€ TaKOXX Te, IO JITH , AKi 3HAXOAMJIKCS Ha IITYYHOMY Ta 3MIIIaHOMY BUTOJYBaHHI 3 MICSYHOTO Ta INECTUMICSIYHOTO BiKY
yacrinie xBopinu. Taka cUTyamiss BKa3sye Ha HEOOXiIHICTh BKIIOUEHHS IUX IITeH O TPYHNH PU3HKY 3 METOIO CBOEYACHO
03JI0pPOBJICHHS, 110 MOKE 3BECTH Ha HiBellb BIUIMB HECHPUATIMBUX YHHHHUKIB, [iI0 SKUX BOHM Bil4yBalH 5K B aHTE- TaK i
MOCTHATAILHOMY Tepiofiax X PO3BHUTKY.

KurouoBi ciioBa: 1itu, nepiogu po3BUTKY, TiM(paAeHIT, afeHO(PIErMOHA, OCTEOMIETIT.
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The work is a fragment of the research project “Integrative-differentiated substantiation of the choice for optimal
methods of surgical interventions and volume of therapeutic measures in surgical pathology of the maxillofacial area”, state
registration No. 0116U003821.

The source of many infectious origin diseases are often the circumstances of the child’s living. Due
to the pregnancy course features, the nature of childbirth in mothers and their development in the postnatal
period, certain adaptive-protective mechanisms of the body are formed, which directly or indirectly affect
the occurrence and course of all types of nosological disease forms, and sometimes their consequences.
The same age-related anatomical and physiological features of the child as a whole, including the breast
feeding period, in particular, cause easy involvement of the whole body into the process with the infection
focal point generalization accompanied by metabolic, immune and endocrine disorders with the resulting
consequences [2, 4, 6, 7, 8, 11].

Significant changes in the clinical course of acute odontogenic and non-odontogenic inflammatory
diseases of the maxillofacial area in children necessitate the generalization of epidemiological,
experimental, clinical observations and taking into account modern scientific developments regarding the
effects of adverse exogenous and endogenous factors on the child’s body at all phases of its development
[1,3,4,12].
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