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ABSTRACT

Background. Based on the composition of toothpaste, dentists and dental hygienists provide recommendations to patients on the
choice of toothpaste, depending on the presence of dental pathology. At the same time, a comparative assessment of the use of calcium
and fluoride toothpastes in adults, taking into account their age, has not yet been studied.

The purpose of this study is to investigate the effectiveness of tooth enamel remineralization in young and elderly patients using cal-
cium and fluoride toothpaste.

Material and methods. The study involved 80 people, of which 40 were in the young age group (19-43 years old) and 40 were
in the elderly age group (61-74 years old). Based on the purpose of the study, three research groups were formed. After the initial
dental examination and professional oral hygiene, the subjects of the control group performed individual oral hygiene with their usual
toothpastes. The second and third groups (young and elderly people) performed individual oral hygiene using a calcium-containing
toothpaste with hydroxyapatite or a fluoride-containing toothpaste with a fluoride ion content of 1450 ppm. The functional resistance of
tooth enamel was assessed twice: at the initial visit to the dentist and 45 days after the initial examination. The enamel resistance test
(TER test) was used to determine the dynamics of tooth enamel resistance.

Results. It was found that patients of all groups had a high level of caries resistance during the clinical study. In young people, the ef-
fectiveness of using calcium-containing and fluoride-containing toothpaste in terms of remineralization was the same. For older people,
regular use of fluoride-containing toothpaste for 45 days was 14.27% more effective than calcium-containing toothpaste.

Conclusion. The use of calcium and fluoride toothpastes by young people increases enamel mineralization by 17.54 and 15.49%,
respectively, over a period of 45 days. In contrast, the use of calcium and fluoride toothpastes by older patients increases enamel min-
eralization by 7.24 and 21.52%, respectively, over the same period of time. For young people living in regions with low fluoride levels, it
is advisable to use calcium-containing toothpastes daily. For older people, fluoride-containing toothpastes are recommended.
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KanbuueBble u CbTOpVICTbIe cpeacTBa rMrueHbi
B peMuHepanu3auuu amanu 3y603 y MOnoAbiX
U NOXUNbIX Noaeun
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PE3IOME

AkTyanbHocTb. Bbibop 3y6HON nacTbl 06bI4HO NPOU3BOANTCS B 3aBUCUMOCTM OT HAMNYKS MAM OTCYTCTBIMS CTOMATONOMYECKON NaTo-
noruv. B T0 xe Bpems Jo cvx Nop He faHa CPaBHUTENbHAs OLeHKa MCMONb30BaHMNS KanbLMEBbIX M PTOPUCTLIX 3yOHbIX NacT y B3poc-
NbIX NIOAEN C y4eToM UX Bo3pacTa.

Llenb nccnenosaHma — u3yunTb 3pEKTUBHOCTb PEMUHEPanU3aLmm aManu 3y6oB y MOMOABIX 1 MOXWMbIX NALMEHTOB C NPUMEHEHU-
€M KanbLieBon 1 hTOPUCTON 3y6HbIX NacT.

Martepuansi n metoabl. B uccnegosanum npuHsno yyactue 80 nogei: 40 monoabix (19-43 roga) u 40 yenosek NoXuioro Bospacra
(61-74 ropa). VcnbiTyemble KOHTPONBHON TPYNMbl NOCAE NEPBUYHOrO CTOMATONOTMYECKOTO OCMOTPA M MPOMECCUOHANBHOM TUTEHDI
norocTy pTa OCyLLECTBAANM UHANBUAYANBHYIO TUMMEHY ¢ 0BbIYHBIMM AN HUX 3yBHBIMM NacTamu. BTopas v TpeTbs rpynnbl (Monogble
W NOXWIble MI0AM) NPOBOANMN WHAMBUAYANbHYIO TUTVEHY pTa C MOMOLLBIO KanbLmiicogepxalyen 3yGHoM nacTbl C rmapokcManaTutom
nnm iTOPUCTON NacTbl ¢ copepxannem dtopua-oHa 1450 ppm. OueHKy DYHKLMOHANBHOM PE3NCTEHTHOCTW 3Manu 3y60B NpOBOANIIH
ABaXAbl: MPW NEPBIYHOM 0BpaLLEHUM NALMEHTOB K CTOMATONOry, a Takke Yepe3 45 CyTok 0T nepauyHOro ocMoTpa. [ins onpegenequs
AVHAMUKN PE3NCTEHTHOCTW Manu 3y00oB NPUMEHSM TECT AManeBomn pesnucTeHTHocTn (TOP-TecT).

PesynbTathl. Y nauneHTOB BCEX rpynn Ha MPOTSHKEHUN KNMHUYECKOTO UCCref0BaHNs OTMEYEH BbICOKUI YPOBEHb KapUECOPE3NCTEHT-
HOCTW. Y MonogbIx ntogen 3 eKTMBHOCTb OT NPUMEHEHMUS B acnekTe peMUHepani3aLmm kanbLuicogepalien u pTopucTon 3ybHbIx
nact bbina oguHakosa. [1ns nogen NoXunoro BospacTa perynspHoe npuMeHeHne pToprucTon 3ybHoi nacTbl Ha NpOTshkeHU 45 cyTok
Bbino addpekTmBHEE KanbLUuitcoaepxaten Ha 14,27%.

BriBoael. MprMeHeHme KanbLeBoil 1 TOPUCTON 3yBHbIX MACT MOMOALIMM MIOALMM MOBLILLIAET MUHEpanu3aumio amanm 3a 45 cytok
COOTBETCTBEHHO Ha 17,54 1 15,49%, B TO BpeMS KaK y NOXUIbIX NaLMEHTOB KarbLmeBble 1 (hTOpUCTble 3y6Hble NacTbl NOBbILAKT MU-
Hepanu3aLmo SManum 3a aHanorMyHbIA NEPUOA BPEMEHN COOTBETCTBEHHO Ha 7,24 1 21,52%. [ins monogpIx niogei, NpoXu1BaroLWumX B
permoHax ¢ NOHWKEHHbIM COAepaHnem HTOPMA-MOHa, LienecoobpasHo exeaHEBHO NPUMEHSTL KarbLuicopepallye 3ybHble nacTbl,
a NAaM NOXWoro Bo3pacta — hTopucTble 3yGHbIe NacTbl.

KnioyeBble cnoBa: Monofble MW, NoxXunble Ny, 3yobl, aManb 3y6a, peancTeHTHOCTb amManu 3y6a, rurveHa NonocTy pTa, 3ybHas
nacra, r. CaHkT-leTepOypr
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INTRODUCTION

Currently, a wide range of toothpastes is avai-
lable for adults of all ages, differing in composition
and various effects on the organs and tissues of the
oral cavity [1, 2]. Based on toothpaste composition,
dentists and dental hygienists provide patients with
recommendations for selecting toothpaste depending
on the presence of dental pathology: dental caries,
inflammatory periodontal diseases, dentin hypersen-
sitivity, dry mouth syndrome, etc. [3, 4]. Maintaining
and increasing the functional resistance of dental
enamel is important for adults of all ages [5-7]. At
the same time, a comparative assessment of the ef-
fectiveness of calcium-containing and fluoride tooth-
pastes in adults, taking age into account, has not yet
been conducted.

AIM

The aim of this study was to evaluate the effective-
ness of enamel remineralization in young and elderly
patients depending on the use of calcium- or fluoride-
containing toothpastes.

MATERIALS AND METHODS

The study involved 80 participants, of whom 40
belonged to the young age group (19-43 years) and
40 to the elderly age group (61-74 years). Three
study groups were formed. The first (control) group
was divided into two subgroups according to age.
Subgroup 1A consisted of young individuals, and sub-
group 1B consisted of elderly individuals. After an ini-
tial dental examination and professional oral hygiene
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procedures, these patients performed individual oral
care using their usual toothpaste.

The second group consisted of young people. Half
of this group (2A) was advised to perform individual
oral hygiene using a calcium-containing toothpaste
with hydroxyapatite, and the other half was advised
to use a fluoride toothpaste with a fluoride ion content
of 1450 ppm.

The third group consisted of elderly individuals.
Half of these individuals (Group 3A), as in the second
study group, were advised to perform individual oral
hygiene with a calcium-containing toothpaste with hy-
droxyapatite, while the other half were advised to use
a fluoride toothpaste containing 1450 ppm fluoride
ions. The distribution of patients by gender within the
groups is shown in Figure 1.

The groups included only patients with satisfacto-
ry oral hygiene, at least 20 natural teeth in both jaws
that were not covered by artificial crowns, and com-
pensated dental caries (DMFT index (Decayed, Miss-
ing, and Filled Teeth) did not exceed 5). All patients
included in the study were born in St. Petersburg,
reside there, and used tap water for drinking. All pa-
tients underwent professional oral hygiene before the
start of the study. Patients in the second and third
study groups were recommended exclusively domes-
tic calcium-containing and fluoride toothpastes, re-
spectively. The functional resistance of tooth enamel
was assessed twice: at the initial visit and again
45 days after the initial examination. The TER test
was used to evaluate changes in tooth enamel resis-
tance over time [8].
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Fig. 1. Distribution of patients in the study groups by age, sex and toothpaste type
Puc. 1. PacnpepeneHue naumeHToB B rpynnax uccnefoBaHus ¢ y4eToM Bo3pacTa, nona 1 Tuna nacrbl




The study fully complied with the ethical stan-
dards of the Committee on Human Experimenta-
tion, the 1975 Helsinki Declaration and its 2000 revi-
sion.

Statistical analysis was performed using the stan-
dard software package STATISTICA for Windows,
version 7.0. The significance level for testing the null
hypothesis (absence of significant differences or fac-
tor effects) was set at p<0.05.

RESULTS AND DISCUSSION

Evaluation of tooth enamel resistance in the
control group showed that, at the baseline, the func-
tional enamel resistance in young and elderly people
was 2.09+0.19 and 2.20+0.18 conventional units
(p <0.05), respectively. After 45 days, there were
no statistically significant differences in the enamel
resistance indicators. In young and elderly people,
the functional enamel resistance was 2.10+0.17 and
2.19+0.19 conventional units (p <0.05), respective-
ly. Throughout the study, all patients in the control
group demonstrated a high level of caries resistance
(Fig. 2).

At the beginning of the study, the assessment
of tooth enamel resistance in patients of the second
group showed that, in young people, the functional
enamel resistance was 2.11+£0.18 conventional units
in subgroup 2A and 2.13+0.19 conventional units in
subgroup 2B (p <0.05). After 45 days, statistically
significant changes in the enamel resistance indices
were observed in both subgroups 2A and 2B. Thus,
in young people of subgroup 2A, the TER test value
was 1.74+0.18 conventional units, and in patients of
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group 2B it was 1.82+0.19 conventional units. This in-
dicates a positive trend in the degree of tooth enamel
mineralization (p <0.05).

In elderly patients of the third group, the indices
of functional resistance of enamel were 2.21+0.19
in subgroup 3A and 2.23+£0.17 conventional units in
subgroup 3B (p <0.05), respectively. After 45 days, a
significant positive improvement in functional enamel
resistance was registered only in subgroup 2B, where
elderly patients used fluoride toothpaste; the index was
1.75+0.17 (p <0.05). In elderly patients of subgroup 3A,
who used calcium-containing toothpaste, a positive
trend in enamel mineralization was also noted, since at
the end of the study, their TER test index was 2.05+0.18
(Fig. 2). It should be noted that patients in the second
and third study groups, as well as those in the first group,
demonstrated a high level of caries resistance throug-
hout the study, regardless of age.

The data obtained indicate that young and elderly
individuals with satisfactory oral hygiene demonstrated
high levels of caries resistance despite low fluoride con-
centrations in drinking water. In young adults, regular
use of hydroxyapatite and fluoride toothpastes resulted
in improved enamel mineralization. No significant dif-
ferences were found in the final TER test results, de-
monstrating the effectiveness of both calcium-containing
and fluoride toothpastes used for daily oral hygiene. For
elderly patients, fluoride toothpaste was more effective
in terms of tooth enamel mineralization: it remineralized
enamel 14.27% better (with an observed increase in
enamel mineralization of 21.52%) than calcium-contai-
ning toothpaste, which resulted in an increase in enamel
mineralization of 7.24%.
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Fig. 2. Characteristics of the functional resistance of tooth enamel in patients during the study, points
Puc. 2. XapakrepucTtuka (yHKLMOHaNbHON Pe3NCTEHTHOCTI aMani 3y60B y NaLMEHTOB B XOA€E NPOBELEHHOIO 1CCrefoBaHus, banmbl
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CONCLUSION

1. In young adults, the use of calcium-containing
and fluoride toothpastes increased enamel mineraliza-
tion by 17.54% and 15.49%, respectively, over 45 days,
while in older adults, calcium-containing and fluoride
toothpastes increased enamel mineralization by 7.24%
and 21.52%, respectively, over the same period.

2. For young adults living in regions with low
fluoride levels in drinking water, daily use of calcium-
containing toothpastes is recommended, while fluoride
toothpaste is recommended for older adults. This ap-
proach may improve the caries resistance of natural
teeth and optimize dental health of adults of all ages.
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