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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: This study aims to summarize the evidence of the 

effectiveness of xylitol toothpastes with a focus on caries, 
namely on its prevention and reduction.

Materials and methods: A thorough literature review was 
performed after conducting an electronic search through 
Medline, PubMed (Central), Scopus, Web of Science (Scielo), 
Google scholar, and the Cochrane Library (from 2000 to 
November 2022) to identify studies relevant to the effectiveness 
of xylitol toothpastes in caries prevention.

Results: The number of studies that have been found in the 
literature to meet the criteria for inclusion in this article has been 
limited. Number of studies have analyzed the effect of xylitol on 
vehicles such chewing gums, gummy bears, lozenges or candies 
and not on toothpastes. Eight papers have been found that have 
met the criteria for inclusion in this article so that their results 
could be compared and discussed. The results of these studies 
regarding the effectiveness of xylitol toothpastes in oral health 
were quite convenient

Conclusion: Positive proven properties of xylitol such as: 
biocompatibility with oral tissues, anti-caries effect, antibacterial 
effect, demineralization inhibitor and remineralization enhancer, 
makes xylitol an effective caries preventive and cariostatic agent 
and it should be part of a comprehensive strategy to prevent 
caries. Clearly can be concluded that xylitol should be consider 
as the most suitable sugar substitute in toothpastes.

Key words. Xylitol, Xylitol toothpaste, caries prevention.
Introduction.

Dental caries is the most common chronic disease. Mostly 
affects children, but also adults all over the world. Early 
childhood caries (ECC) is also a form of caries in young 
children, which is increasing in United States preschool-aged 
children, especially preschoolers from low-income families 
[1,2]. Dental caries is a multifactorial disease that often results 
from the interaction between cariogenic dental plaque and 
carbohydrates [3]. It has an impact on the quality of life and 
may be the reason that many children who need dental treatment 
undergo to general anesthesia [4]. Fortunately, caries can be 
prevented through good oral health habits such as brushing 
teeth regularly with toothpaste among others. Toothpastes are an 
essential component of everyday oral hygiene, and a key factor 
to achieving and maintaining excellent oral health [5]. They may 
have all the same basic ingredients, but all toothpastes are not 
the same. The main components of toothpastes are surfactants, 
abrasives, and active ingredients. Of these, the active ingredients 
dictate the therapeutic indications of the toothpaste and provide 
the main therapeutic benefits of toothpastes [6]. Modern 
formulations may contain one or several active ingredients 
which can be classified as anti-caries, anti-calculus/anti-tartar, 

anti-erosion, anti-halitosis, anti-microbial, anti-plaque/anti-
gingivitis, desensitizing, and whitening [6,7]. Currently, there 
is an increasing number of active ingredients being used in 
modern toothpastes.  Fluoride is arguably the most effective 
known topical substance for arresting and preventing dental 
caries [8]. However, researchers and professionals continue to 
search and investigate other caries preventive measures such as 
xylitol [9].

 Xylitol, a naturally occurring substance, was first introduced 
in Finland during World War II as a sugar substitute. In 1963, 
the Food and Drug Administration (FDA) approved the use 
of xylitol as a nutritional additive [9]. Xylitol is a five-carbon 
sugar alcohol that is widely distributed in plants; it is found 
in significant concentrations in plums, strawberries, and 
raspberries [10]. As well as providing an alternative to sugar, 
it has other properties that are thought to help prevent tooth 
decay. Xylitol is an unsuitable source of energy for many 
micro-organisms demonstrates the antimicrobial activity [11-
13]. Although anti-and non-cariogenic properties of xylitol 
cannot be fully explained, the mechanism of action includes a 
reduction in streptococcus mutans (SM) count and reduction 
of lactic acid production by the bacteria. Xylitol increases the 
production of saliva and reduce the growth of bad bacteria in 
the mouth so that less acid is produced; as well as reduces the 
adhesiveness of SM, to tooth biofilms and inhibits the growth of 
SM, which is the most important bacterium in the development 
of dental caries [9,15-22]. Currently, more than 35 countries 
have approved the use of xylitol in foods, pharmaceuticals, and 
oral health products, principally in chewing gums, toothpastes, 
syrups, and confectioneries [23].

A recent study who compared the efficacy of different xylitol 
products concludes that chewing-gum is comparatively more 
effective than mouthwash and toothpaste. But he suggests 
that considering convenience and affordability, chewing gum 
may not always be preferred, and in that case, mouthwash or 
toothpaste can be used for the promotion of better oral health 
[24]. In addition, xylitol presents ability to form complexes 
with calcium ions on dental surface minimizing enamel 
demineralization [25]. 

The American Academy of Pediatric Dentistry (AAPD) 
endorses the use of xylitol as part of a comprehensive strategy 
to prevent caries but does not recommend xylitol toothpaste use 
because the research evidence is inconclusive [26]. 

In the literature there is the considerable evidence that xylitol 
is an effective caries preventive and cariostatic agent and many 
researchers suggest adding xylitol to the toothpaste [9,17,27].

This review aimed to find, evaluate and summarize 
contemporary literature about the efficacy of xylitol toothpaste 
in oral health with the particular focus on caries prevention and 
reduction.
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Methodology.
Study design that has been used in this article is a narrative 

review. We have so far looked at different types of primary 
research which attempt to answer a specific review question 
which was the impact of xylitol toothpastes in oral health with 
the focus on the prevention and reduction of caries. The literature 
has been elaborated and discussed in several aspects such as: the 
antibacterial role of xylitol, its role in the caries prevention and 
reduction as well as demineralization and remineralization. A 
thorough literature search we have identified all articles related 
to the research question and ensure that no relevant article is left 
out. The search has included electronic databases such Medline, 
PubMed (Central), Scopus, Web of Science (Scielo), Google 
scholar, and the Cochrane Library (from 2000 to November 
2022) to identify studies relevant to the effectiveness of xylitol 
toothpaste in caries prevention. The following keywords were 
used: “xylitol toothpaste,” “xylitol toothpaste AND caries 
prevention,” and “Xylitol toothpaste and oral health.” 

In the discussion section, only the articles that have to do with 
the impact of xylitol toothpastes on the issues mentioned above 
were included. All articles that have to do with the presence of 
xylitol in other products (syrup, chewing gums, gummy bears, 
lozenges, candies) were excluded from the review/discussion. 
Likewise, only studies in humans with no restriction of ages 
were included, of which one was in vitro studies. The search 
was limited to studies published in the English language and 
studies performed on humans.

The material was reviewed, and the results of the research 
strategy were reported, extracting relevant data from includes 
studies.
Results.

The number of studies that have been found in the literature 
has been very limited, eight papers have been found that have 
met the criteria for inclusion in this article so that their results 
could be compared and discussed. The results of these studies 
regarding the effectiveness of xylitol toothpastes in oral health 
were quite convenient.
Discussion.

Biocompatibility: In addition to the actual requirements that 
toothpaste must fulfil, such as cleaning the teeth, releasing 
fluoride (F), and much more, toothpaste must also be well 
tolerated by the tissue surrounding the teeth. Consistent with 
these, a study through cell experiments tested the chemical 
and biological parameters of a newly formulated toothpaste 
(Airflow) in terms of its safety for oral mucosal tissues by 
comparing it with four other commercial toothpastes. Along 
with other ingredients, all the toothpastes contained fluoride 
above 1000ppm, while the comparison was made in two aspects 
on the one hand, erythritol and xylitol were added to the Airflow 
paste, which substances were not present in other toothpastes, 
and on the other hand, the effect of the surfactant sodium lauryl 
sulfate (SLS), which was not present in the Airflow toothpaste, 
but contained all the other toothpastes. Results showed that 

Figure 1. Flow chart of searching process.
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toothpaste with erythrol and xylitol content showed excellent 
biocompatibility in cell tests and has high availability of free 
fluoride. This additional positive cell-protective function might 
be provided by the addition of both natural sweeteners erythritol 
and xylitol [28]. 

Reduction of SM: Although there is reliable evidence in the 
literature that xylitol tested in other products than toothpastes 
has been effective in reducing SM [18,20,21,29], however, 
the evidence of the effectiveness of xylitol toothpastes is not 
sufficient to prove the same effect. In relation to this, two papers 
were found which show contradictory results even though they 
differed a lot in terms of design, age group of the participants, 
the composition of the paste, etc.

A study of 155 university students with high SM levels 
compared three fluoridated dentifrices (toothpaste with or 
without triclosan, or triclosan plus 10% xylitol). Only the 
toothpaste with triclosan and xylitol showed significant 
reductions in plaque and saliva SM levels from the placebo at 6 
months although the levels dropped in all the groups. Whether 
this reduction, which is in the order of 0.3–0.9 log CFU/ml 
saliva or per plaque sample, has any clinical relevance is still an 
open question [30]. 

A study conducted by Maden aimed to reveal the influence 
of fluoride, xylitol, or xylitol-probiotic on salivary SM and 
Lactobacillus levels of children. It was found that brushing 
with xylitol toothpaste is no more efficacious in reducing SM 
and Lactobacillus levels than a fluoride or xylitol-probiotic 
toothpaste in 13-15-year-old children [31]. 

Prevention and reduction of caries: our review in this regard 
has also found different results of the two researches. Study in 
school children (7-12 years) in a sample of 3,394 participants 
compared the long-term caries increment associated with the 
use of two dentifrices: a fluoride toothpaste with and without 
10% xylitol. For both Decayed Filled Surfaces and Decayed 
Filled Teeth, the increments associated with the test dentifrice 
containing 10% xylitol were statistically significantly lower 
than those associated with the positive dentifrice without xylitol, 
with the observed reductions in caries increment exceeding 10% 
in for both parameters and this result can definitely be attributed 
to xylitol [32].

As long as a newer study reported the opposite results than 
previous one and provide their own explanations about it. 
Investigation that lasted 6 months included the 4–5-year-
old children at high risk for caries, divided into two groups 
where the experimental group used 1,400 ppm F 31% xylitol 
toothpaste and the control group 1,450 ppm sorbitol toothpaste. 
This resulted in no therapeutic effects compared to an over-the-
counter fluoride toothpaste in the two aspects of preventing 
ECC and reducing SM, but the author explains that this result 
may be due to the surfactant sodium lauryl sulfate used in 
toothpaste may interfere with xylitol uptake [2]. Therefore, they 
suggest the manufacturers to switch to other surfactants like 
sodium lauroyl sarcosinate and not to affect the efficiency of 
the toothpaste.

Demineralization: A study tested the toothpaste with a low 
concentration of fluoride (200), which also contains several 
other ingredients, sodium trimetaphosphate (TMP) and xylitol 
with erythrol, with the aim of testing the inhibition of enamel 

demineralization, as well as its effect on the mineral composition 
and dental biofilm. The TMP was added since it is absorbed 
in the enamel thus reducing the acidic diffusion and loss of 
minerals, but despite this it does not show an antimicrobial 
effect. Therefore, xylitol and erythritol have been added to the 
toothpaste as an antimicrobial agent. The participants were 
volunteers aged 20-30 and had to brush their teeth three times 
a day. The author concluded that the addition of TMP, xylitol 
and erythritol in the toothpaste with low F concentration gave a 
greater protective effect against demineralization compared to the 
toothpaste containing 1,100ppm F. He confirms that the superior 
effect in reducing the production of extracellular polysaccharides 
was due to the presence of xylitol and erythritol [4]. 

Remineralization: Indicated that xylitol can induce the 
remineralization of deeper layers of demineralized enamel by 
facilitating Ca movement and accessibility. Sano in his study 
examined the effect of fluoride and xylitol containing toothpaste 
on the remineralization of human enamel using the Quantitative 
Light-induced Fluorescence method. The findings demonstrated 
that a slurry of toothpaste with 500 ppm F and 5% xylitol 
enhanced remineralization of early caries lesion for 14-day 
treatment period compared to toothpaste containing 500ppm F. 
He concluded that although it is not possible to directly correlate 
his findings to in vivo situations, toothpaste containing 500 ppm 
F and 5% xylitol might be beneficial, both with respect to its 
caries inhibiting effect [33].

Another in vitro experimental study with the aim to explore 
the remineralizing effect of toothpastes was carried out in an 18 
human premolars sample, which were treated with one of the 3 
evaluated toothpastes (Xylitol, Camellia Sinensis and Juniperus 
Communis added to dentifrices) and a control fluoride one. 
The atomic percentages of Ca and P were evaluated by Energy 
Dispersive X-ray Spectroscopy (EDS). In addition, the enamel 
surface of treated teeth was visualized by Scanning Electron 
Microscopy (SEM). It was concluded that Xylitol paste showed 
the highest remineralizing property, both in the EDS analysis 
and in the SEM images [34].

The dosages: The safety of xylitol has been studied and sort of 
consensus has been reached among researchers regarding daily 
doses of xylitol and that is dose of 6g/day [9,15-17].

Exceeding the daily dose of xylitol 10.32 g/day is not likely 
to increase effectiveness as well as, a dose of 3.44 g/day is not 
likely to show reductions in SM levels [15].

The safety of xylitol has also been studied extensively. While 
most studies reported few side effects, these occurred following 
high ingestion of xylitol, four to five times the recommended 
dose, reaching 50g per day, which included stomach disturbance 
and diarrhea. With the appropriate dose and frequency, xylitol 
was considered completely safe for everyone at a recommended 
dose of 6 g/day [9,15-17].
Conclusion.

The evidence we identified does not allow any firm conclusions 
to be drawn regarding the effects of xylitol toothpastes in oral 
health. What can clearly be concluded is that xylitol can be 
consider as the most suitable sugar substitute in toothpastes. Its 
positive proven properties such as: biocompatibility with oral 
tissues, anti-caries effect, antibacterial effect, demineralization 
inhibitor and remineralization enhancer, makes xylitol an 
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effective caries preventive and cariostatic agent and it should be 
part of a comprehensive strategy to prevent caries.

Despite the literature data related to xylitol, new researches, 
and further studies are needed to determine the efficacy of 
xylitol toothpastes on different parameters of oral health.
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