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Abstract. To date, the prevention of caries in children and adolescents is an urgent medical and social problem of 
modern healthcare. The paper evaluates the dynamics of functional resistance of tooth enamel in adolescents living 
from birth in St. Petersburg and the possibility of its improvement at home. 38 adolescents aged 15 to 17 years were 
under observation for 9 months, who were periodically examined once a quarter to assess the functional resistance 
of tooth enamel, which was performed using a TER test. The 1st control group of the study included young men who 
carried out their usual 2-fold generally accepted individual oral hygiene per day. The 2nd main group of the study included 
young men who, after carrying out individual oral care, additionally used a remineralizing ASEPTA gel for teeth. At the 
beginning of the clinical study, the indicators of functional resistance of tooth enamel to acid were almost the same in 
patients of groups 1 and 2 and were, respectively, 2.47 ± 0.18 and 2.52 ± 0.17 cont. units. In the boys of group 1, during 
the study period, there was a tendency to improve the functional resistance of tooth enamel to 2.40 ± 0.19 units, while in 
the boys of group 2, the functional resistance of tooth enamel significantly increased to 1.10 ± 0.20 units, which indicates 
the effectiveness of the remineralizing ASEPT gel used by them. The daily use of remineralizing ASEPT gel for teeth 
by young men of the 2nd main group at home during a 9-month study made it possible to increase the digital indicators 
of tooth enamel resistance by 43.65 %, which is an important factor in preventing the development of dental caries.
Key words: adolescents; teeth; enamel; functional resistance of enamel; tooth decay; oral hygiene; fl uorides; dental 
care products and items; remineralizing agents.
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Резюме. В настоящее время вопросы профилактики кариеса у детей и подростков представляют актуальную меди-
ко-социальную проблему современного здравоохранения. В работе проведена оценка динамики функциональной 
резистентности эмали зубов у подростков, проживающих с рождения в г. Санкт-Петербурге, и возможности ее 
повышения в домашних условиях. Под наблюдением в течение 9 месяцев находились 38 подростков в возрасте 
от 15 до 17 лет, которые 1 раз в квартал осматривались на предмет оценки функциональной резистентности эма-
ли зубов, которая выполнялась с помощью ТЭР-теста. В 1-ю (контрольную) группу исследования вошли юноши, 
осуществлявшие обычную для них двукратную общепринятую индивидуальную гигиену полости рта в сутки. Во 
2-ю (основную) группу исследования вошли юноши, которые после осуществления индивидуального ухода за 
полостью рта дополнительно использовали гель для зубов реминерализующий АСЕПТА. В начале клинического 
исследования показатели функциональной резистентности эмали зубов к кислоте были у пациентов 1-й и 2-й 
группы практически одинаковыми и составляли, соответственно, 2,47 ± 0,18 и 2,52 ± 0,17 усл. ед. У юношей 1-й 
группы за период исследования отмечалась тенденция к улучшению функциональной резистентности эмали 
зубов до 2,40 ± 0,19 усл. ед., то время как у юношей 2-й группы функциональная резистентность эмали зубов 
достоверно повышалась до 1,10 ± 0,20 усл. ед., что свидетельствует об эффективности используемого ими геля 
для зубов реминерализующего АСЕПТА. Ежедневное применение в домашних условиях юношами 2-й (основной) 
группы геля для зубов реминерализующего АСЕПТА в ходе 9-месячного исследования позволило обеспечить 
повышение цифровых показателей резистентности эмали зубов на 43,65 %, что является важным фактором 
профилактики развития кариеса зубов.
Ключевые слова: подростки; зубы; эмаль; функциональная резистентность эмали; кариес зуба; гигиена 
полости рта; фториды; средства и предметы ухода за зубами; реминерализующие средства.

MATERIALS AND METHODS

38 young men aged 15 to 17 years old, living since birth 
in St. Petersburg, were under observation for 9 months. 
They were examined once a quarter to assess the functional 
resistance of tooth enamel, using the enamel resistance test 
proposed by V.R. Okushko [13]. Young men were examined in 
depth on the first day of their visit to a dentist, and then every 
3 months, that is, a total of 4 times for each patient examined. 
According to the methodology, in adolescents the enamel 
resistance study was conducted on one of the central incisors 
of the upper jaw, for which the crown of the tooth was cleaned 
from possible plaque, dried, and then 1 % HCl solution was ap-
plied, creating a drop of up to 2 mm in diameter on the surface 
of the crown. After 5 s the drop was washed off with distilled 
water, the crown of the tooth was dried with a cotton ball and a 
drop of 1% solution of methylene blue was applied to the place 
of etching, which was immediately removed with a cotton ball 
and the acid resistance of enamel was evaluated in points, 
i.e. its resistance, by the intensity of coloration formed on the 
crown part of the tooth. The result was recorded by comparing 
it with the standard 10-point scale of shades of blue color from 
0 points (with complete absence of staining of the etched part 
of the tooth crown) to 10 points (with the most intense staining 
in the etched part of the tooth crown in blue color).

It was decided to increase the functional resistance of tooth 
enamel of young men living in St. Petersburg by means of 
their home use of ACEPTA remineralizing tooth gel (VERTEX, 

INTRODUCTION

Nowadays, conscripts are subjected to high requirements 
for their health, including dental health [1]. At the same time, 
the state of dental health among young recruits in the Armed 
Forces of the Russian Federation leaves much to be desired. 
This is due to their significant need for dental treatment due to 
dental caries and non-carious lesions, as well as treatment of 
periodontal diseases (gingivitis, localized periodontitis), which 
is mainly due to the need to maintain adequate oral hygiene 
[2, 3]. It is noted in the literature that even future doctors, 
i.e. students of dental faculties of medical universities of the 
country, are not always conscious of maintaining their dental 
health, which especially concerns the adequate use of dental 
and oral care items [4, 5]. Fluoride prophylaxis plays an im-
portant role in the prevention of the main dental pathology — 
dental caries [6, 7]. At the same time, a high prevalence of 
dental caries in children and adults in St. Petersburg is known 
[8, 9], which is promoted by insufficient fluoride ion content 
in drinking water [10, 11]. Therefore, any measures that can 
increase the resistance of teeth to dental caries in adolescents 
are an urgent task of practical medicine [12].

AIM

To evaluate the dynamics of functional resistance of 
tooth enamel in adolescents of St. Petersburg and the pos-
sibilities of its increase in home conditions.
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St. Petersburg, Russia). To study the effectiveness of this 
remineralizing gel, all young men were divided into 2 groups. 
The 1st (control) group of the study consisted of 15 men 
who performed the usual twice daily individual oral hygiene, 
namely dental care with a manual toothbrush and toothpaste 
used by them. The 2nd (main) group of the study included 23 
young men who performed individual oral care with the use 
of ACEPTA remineralizing dental gel, which, according to the 
abstract, contains biomimetic hydroxyapatite that promotes 
rapid and effective mineralization of tooth enamel [14, 15].

Using a toothbrush, the young men spread the gel 
over the surface of the teeth, allowed it to adhere to the 
hard tissues of the teeth for 1-2 minutes, and then spit out 
the excess gel without rinsing the mouth. Patients were 
warned that individual dental care should have been per-
formed in the morning after breakfast and in the evening 
after dinner before going to bed. After application of the 
remineralizing gel, they were advised not to eat or drink 
for half an hour.

The study fully complied with the ethical standards of the 
Committee on Human Experiments of the Helsinki Declara-
tion of 1975, its revised version of 2000, and was approved 
by the Ethical Committee of the International Academy of 
Sciences of Ecology, Safety of Man and Nature (Protocol 
No. 3 of 23.03.2023).

Reliability of differences between the mean values of 
independent samples was assessed using the parametric 
Student’s criterion for normal distribution and nonparamet-
ric Mann-Whitney criterion for non-normal distribution. The 
test for normality of distribution was evaluated using the 
Sha piro–Wilk test. Pearson’s c2 criterion with the Mantel–
Haenszel likelihood correction was used for statistical com-
parison of fractions to assess the reliability of differences. 
In all statistical analysis procedures, the achieved level of 
significance (p) was considered, and the critical level of 
significance was 0.05.

RESULTS

The study of tooth enamel resistance in young men of the 
1st and 2nd groups at the beginning showed that the indexes 
of functional resistance of tooth enamel to acid were practically 
the same and were 2.47±0.18 and 2.52±0.17 units, respectively 
(p ≥0.05). After 3 months from the beginning of the clinical study 
and until the end of the study, a tendency toward a decrease in 
the functional resistance of tooth enamel was observed in the 
young men of group 1 (Fig. 1). After 9 months from the begin-
ning of the study, the functional resistance of tooth enamel 
to acid was 2.40±0.19 (p ≥0.05) in this group of young men. 
Although such a numerical index characterizes high structural 
and functional resistance of enamel [13], it should be said that, 
despite the regular oral hygiene performed by the patients of 

group 1, no positive dynamics of this index was observed, which 
may contribute to the development of dental caries in them.

In young men of the 2nd group throughout the clini-
cal study a reliable tendency to increase the functional 
resistance of tooth enamel to acid was revealed (Fig. 1). 
Thus, after 3, 6 and 9 months of the study in the patients 
of the 2nd group the indices of functional resistance of 
tooth enamel were equal to 2.09±0.19; 1.76±0.18 and 
1.10±0.20 units, respectively (p ≤0.01). Figure 2 shows 
the dynamics of enamel resistance test parameters in 
young men from the control and main study groups during 
the clinical study.

DISCUSSION

Everyday life of the studied young men living in the city 
of St. Petersburg, due to the consumption of potable water 
used by them during the usual individual oral care, con-
tributes to a decrease in tooth enamel resistance, which 
is shown in the example of patients from the 1st control 
group of the study. Lack of positive dynamics of func-
tional enamel resistance may be a predisposing factor in 
the development of dental caries in young men, although 
the numerical index of the enamel resistance test after 
9 months from the beginning of the clinical study showed 
the pre sence of high structural and functional resistance 
of enamel in them.

Daily application of ACEPTA remineralizing tooth gel by 
the young men of the 2nd group of the study during the clini-
cal trial allowed to provide positive dynamics of the numerical 
indexes of tooth enamel resistance, which was significantly 
different from the similar ones in the 1st group of young men, 
although these indexes, according to the evaluation recom-
mendations of the enamel resistance test [13, 16], also cha-
racterized high structural and functional resistance of enamel. 
But at the same time for the young men of the 2nd group of 
the study we can reliably speak about the favorable dyna-
mics of the indicators of the test of enamel resistance, which 
indicates an increase in the functional resistance of enamel, 
which, obviously, will contribute to the prevention of dental 
caries development in them.

CONCLUSION

1. In young men living in St. Petersburg, with the ge-
nerally accepted individual measures for oral care, there is 
insufficient positive dynamics of functional and functional 
resistance of tooth enamel, which may be a predisposing 
factor for the development of dental caries.

2. The use of modern domestic ACEPTA reminerali-
zing tooth gel containing biomimetic hydroxyapatite allowed 
to increase the functional resistance of tooth enamel by 
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Fig. 2. Dynamics of indicators of functional resistance of tooth 
enamel to acid in two examined young men from the 1st 
and the 2nd study groups during the 9-month clinical trial

43.65% during a 9-month clinical study. It is an important 
factor in the prevention of dental caries development, so 
it can be recommended to adolescents living in St. Peters-
burg to include the use of ACEPTA remineralizing tooth gel 
in individual oral care measures.
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