HNPUJIO3U. Ona. 3a men. nayku, XLVI 3, 2025
CONTRIBUTIONS. Sec. of Med. Sci., XLVI 3, 2025

MAHY
MASA

10.2478/prilozi-2025-0025

ISSN 1857-9345

TOTAL SOLUBLE SOLIDS CONTENT AND VISCOSITY
OF COMMERCIALLY AVAILABLE MOUTHWASHES

Kushtrim Dakaj!, Marija Andonovska?, Vlatko Kokolanski2, Marija Glavas-Dodov?,
Dushko Shalabalija®, Kiro Ivanovski’, Maja Dimitrovska*, Teodora Tasevska®,
Julijana Nikolovska?, Spiro Spasovski’, Bojan Poposki?, Maja Milosevic Markovic®

! PHI Daka Dental Care, Pristina, R Kosovo

% Faculty of Dentistry, Ss. Cyril and Methodius University in Skopje, RN Macedonia
3 Faculty of Pharmacy, Ss. Cyril and Methodius University in Skopje, RN Macedonia
* Institute of Public Health of the Republic of North Macedonia, RN Macedonia

3 School of Dental Medicine, Belgrade, University of Belgrade, R Serbia

Corresponding author: Vlatko Kokolanski, str. Majka Tereza no. 43, Skopje, Republic of North Macedonia,

e-mail: vkokolanski@stomfak.ukim.edu.mk

ABSTRACT

Aim of the study: To evaluate the total soluble solid content (TSSC) and viscosity of commercially avail-
able mouthwashes available on the market in Macedonia.

Material and methods: A market analysis was conducted from January to October 2024. Products meet-
ing defined inclusion criteria were analyzed using refractometry (Atago® Rx-5000i, 37°C) to determine
TSSC (°Brix), and a modular compact rheometer (MCR 92, Anton Paar) to assess viscosity (mPa-s) under
constant shear rate conditions. Each measurement was performed in triplicate.

Results: TSSC values ranged from 0 to 38.84 °Brix, with a mean of 11.17+5.95 °Brix. Viscosity varied
between 0.81 and 74.39 mPa-s, averaging 2.86+8.69 mPa-s. Outliers included products exceeding 35.99
°Brix or 3.03 mPa-s. A strong positive correlation was found between TSSC and viscosity (p = 0.722, p
<0.001), suggesting increased viscosity with higher solid content.

Conclusion: The wide variability in TSSC and viscosity reflects the complexity of mouthwash formulations
and their potential impact on oral health. The strong correlation between these parameters highlights the
need to assess them together in both product development and clinical guidance. Further in vivo research
is essential to determine their clinical relevance and support evidence-based recommendations for safe use.
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INTRODUCTION

When observing oral care products, one
group of products that has experienced a signif-
icant expansion and development in the last few
decades are mouthwashes and rinses [1]. Mouth-
wash is defined as a non-sterile aqueous solution
used mostly for its deodorant, refreshing, or anti-
septic effect. Mouthwashes or rinses are designed
to reduce oral bacteria, remove food particles,

temporarily reduce bad breath, and provide a
pleasant taste [2].

Mouthwashes are a very popular additional
oral hygiene element [3]. A survey conducted in
Sweden found that 47% of adults use a mouth-
rinsing product on a regular basis to avoid tooth
decay and bad breath [4]. A study conducted in
North Macedonia showed that more than 60% of


user
Typewritten text
10.2478/prilozi-2025-0025


34

Kushtrim Dakaj et al.

the student population use mouthwashes on a daily
basis [5]. On the other hand, a study conducted in
Scotland shows that 38.1% of participants aged
25 years and over have never used mouthwashes,
17.5% use mouthwashes less than once a month,
19.4% use mouthwashes once every few days and
25.1% use mouthwashes daily [6].

Regarding the substances and practices,
patients should be aware not only of their pos-
itive effects but also of the relevant side effects
and negative consequences [7,8]. Among others
side effects [9], mouthwashes have an erosive
potential on dental tissues [10]. Erosion has been
described as pathological progressive loss of
dental structures caused by chemical processes
without involvement of bacterial action [11]. In
this perspective, there is a need to analyze the
physicochemical characteristics of these products
[12]. Available literature shows that the erosive
potential of a substance depends on pH, viscosity,
titratable acidity and total soluble solid content
(TSSC) [13-19]. In a previous research that we
have conducted, 59.3% of mouthwashes avail-
able on the market in North Macedonia had a pH
lower than 5.5, while the titratable acidity values
varied widely, with some mouthwashes exhibiting
extremely high TA levels [20].

Total soluble solids content (TSSC) is the
amount of soluble solid such as sugars, salts,
proteins, or acids present in an aqueous solution
[19]. Refractometry is the most widely used meth-
od for determination of TSSC in mouthwashes
[12,21,22]. Another method used for measurement
of TSSC is Gravimetric method [23]. In the past,
ultrasonic method was used for determination of
TSSC in mouthwashes [24].

Viscosity is also important in the erosion
produced by the mouth rinses, since enamel ex-
posure time depends on this parameter [3,20].
Namely, some ingredients in mouthwashes, like
glycerin, elevate the viscosity of the solutions,
resulting in the ability of the liquid to adhere to
the tooth surface and potentiate erosive properties
[3]. On the other hand, the viscosity of a formu-
lation was particularly important when gargled in
the mouth. The viscosity of a formulation being
closer to that of water ensured a better experience
of the consumer [25].

The aim of this study was to evaluate the
total soluble solid content (TSSC) and viscosity
of commercially available mouthwashes available
on the market in Macedonia.

MATERIAL AND METHOD

Market research

A detailed analysis of the mouthwash mar-
ket was carried out in North Macedonia from Jan-
uary to October 2024, covering both traditional
retail channels — such as pharmacies, cosmetic
store chains, and consumer goods outlets — as
well as online sales platforms. For the study,
between 1-3 units of each mouthwash products
were purchased directly from sellers, following
predefined inclusion and exclusion criteria, and
no free samples were solicited from producers
or importers. The products included in the study
had to be over-the-counter mouthwash designed
for oral hygiene maintenance, disease prevention,
or therapeutic purposes, and available as ready-
to-use solutions, regardless of whether they were
classified as medicines, medical devices, or cos-
metic products. Products were excluded if they
were tablets for dissolving in liquids, chewing
tablets, saliva substitutes, mouthwash concen-
trates, or if they contained antibiotics, steroids,
parasympathomimetic agents, topical anesthet-
ics, or other prescription-only substances. Oral
liquids not intended for oral hygiene were also
excluded, as well as products in the form of sprays,
toothpastes, gels, powders, foams, homeopathic
remedies, or those lacking a complete ingredient
list. In total, 78 different mouthwashes met the
criteria and were included in the research.

Estimation of TSSC

Refractometry was used for the measure-
ment of total soluble solids content. For this pur-
pose, we used three drops of each sample to obtain
the °Brix value by using a specific field refrac-
tometer, model Rx-5000i, Atago® with reading
range between 0—32 °Brix and accuracy of 0.2, at
temperature of 37 °C. The results were given by
the mean of three measurements.

Estimation of viscosity

The rheological profiles of the mouthwash
solutions were determined using a cylindrical
(CC27-1) geometry on a modular compact rhe-
ometer (MCR 92 Anton Paar Rheometer, Austria).
The viscosity of the solutions was measured in
triplicate (3 points) using a constant shear viscos-
ity test. The measurements were performed at a
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Table 1. Mean values and standard deviations (SD) f
or TSSC (°Brix) and viscosity (mPa-s) of the mouthwashes

No. Commercial name Mean °Brix £ SD | Mean mPa's + SD
Doctor's Mint Mouth Wash 11.55+0.0 56+0.01
2 octor's HERBAL MOUTH WASH 11.38 +£0.02 49 £ 0.01
3 Doctor's ANTITARTAR MOUTH WASH 8.92 +0.01 31£0.0
4 Doctor's PROPOLIS MOUTH WASH 12.15+0.03 32+£0.0
5 Doctor's SMOKERS MOUTH WASH 12.4+0.05 .6£0.01
6 Alur Care Mouthwash cool mint 9.56 +0.01 1.13+£0.01
7 Bilka Dent Expert Classic Parodont Protect 10.98 +0.01 1.27+0.0
8 Alverde Pro Climate 5 in 1 Mondspulung 9.85+0.01 1.0+0.01
9 ontodent Protect & Care 10 in 1 Rundumschutz 8.77+0.04 1.06 + 0.01
0 Dontodent ZahnfleischIntensiv - Pflege 7.81 £0.01 0.96 £ 0.0
1 Dontodent Sensitive Intensiv - Schutz 6.95 £0.03 0.95+0.0
2 Bilka Homeopathy Grapefruit Mouthwash 22.79£0.0 1.64£0.0
3 Dontodent Junior Lerneffekt - spulung 8.62 £ 0.05 0.97+0.0
ontodent Junior mund - spulung 7.54 +0.02 92£0.0
5 Parodontax Active Gum Health 10.55£0.01 44£0.17
6 etadine Gargle 5.66 = 0.05 16 £0.02
7 Stomatidin 11.85+0.03 1.34+0.0
8 alsept i 8.59+0.0 1.L15£0.0
9 Flmex Caries Protection 1.83+0.0 0.81+0.01
20 Elmex Sensitive 2.07£0.0 1.22+£0.01
21 Colgate Plax ICE _ 17.25 £ 0.02 1.62 £ 0.0
22 Lacalut Micellar Sensitive Mouthwash 10.83 £0.0 1.16 £0.01
23 acalut Micellar tartar protection micellar water .09+0.0 1.59 +£0.02
24 Listerine Total Care Clean Mint 6 in 1 Mild Taste 3.39£0.0 1.19£0.0
25 isterine Total Care Clean Mint 6 in 1 .04+ 0.0 1.56 + 0.01
26 _isterine Natural Enamel protect 10.61 £ 0.0 1.07£0.0
27 Listerine Naturals Sabor Suave 0.48 £0.01 .06£0.0
28 Listerine Advanced Defence Sensitive 3.25+0.02 16£0.0
29 Listerine Advanced White Mouthwash Mild Taste 5.15+0.01 36+0.0
30 isterine Green Tea Mild Taste 13.84+0.0 22+ 0.0
31 _isterine Total Care Tartar Protect 5.33+£0.02 .62 £0.0
3 isterine Teeth & Gum Defence 5.334+0.02 .61+0.0
33 [isterine Smart Rinse 4.35+0.03 12+0.0
34 Listerine Cool Mint 2.96 £ 0.02 1.49 + 0.01
35 Listerine Fresh Burst 13.84+0.0 1.55+0.01
36 | Astera Total All-in-one 7.28 £0.0 1.02£0.0
37 Parodont Active 6.93 £ 0.0 1.0+ 0.02
38 | Oral B Pro-Expert 4.61£0.0 0.89 +£0.01
39 Gengigel Oral Solution 9.83 £0.02 21.47+0.03
40 Colgate Cool Mint 163 +0.01 1.41+£0.01
41 Colgate plaxwhite+charcoal 7.74 +0.02 3.8+0.01
42 Colgate max white 7.69 +£0.0 4.01 £0.01
43 Colgate plax soft mint 6.09+0.0 1.37+0.01
4 Edel+White Fresh+Protect 12.95£0.0 L.15+£0.0
45 [acalut Micellar Whitening Mouthwash 9.55£0.0 1.6 £0.0
46 acalut Multi-Effect Micellar Mouthwash 9.03 £0.0 1.52+£0.0
47 Lacalut Flora 3.31+0.0 1.24 +0.01
48 acalutAktiv 8.52+0.0 1.36 £0.0
49 Lacalut white _ 823 +0.0 1.36 £0.0
50 Lacalut Sensitive 18.8£0.02 1.38 £0.01
51 Curaprox Perio Plus Balance CHX 0.05 2.6 £0.0 0.99 £ 0.0
52 Curaprox Perio Plus + Protect CHX 0.12 2.64 £0.02 0.99 £ 0.02
53 Curaprox Perio Plus Forte CHX 0.20 2.88£0.02 0.99£0.0
34 Curaprox Regenerate CHX 0.09 71+£0.01 8.52+0.02
55 | Alkmene Tea Tree Mouthwash 3.84 +0.0 1.39 £ 0.01
56 Aquafresh Fresh & Minty _ 0.38+£0.0 1.27£0.0
57 Ben & Anna Natural Mouthwash Sensitive 4.66 £ 0.02 1.35£0.0
58 Eco Denta Refresh & Protect Mouthwash 12.06 + 0.0 37+0.01
59 Natura Siberica Whitening & Enamel Protection 4.86 +0.01 .08 +0.04
60 Natura Siberica Plaque Control & Fresh Breath 6£0.0 .01 +0.01
61 Natura Siberica Strong Teeth & Gums i 4.89=0.0 1.07£0.0
62 Cosmos Organic People Mouthwash Coconut & Mint 8.75+0.03 1.2+0.0
63 Maxlab Silver Water 0.0+0.0 0.92 £ 0.01
64 Aquafresh Big Teeth Mouthwash 14.1+0.0 1.65+0.01
65 ntermedUnisept Mouthwash 38.84+0.0 4.25+0.0
66 ntermedChlorhexil Extra 0.20% Mouthwash 12.95+0.01 1.56 £0.06
67 ntermedChlorhexil 0.12% Mouthwash 11.62 +£0.03 4.19+ 0.0
68 ntermed Kids Mouthwash 17.12+0.0 1.48 £ 0.0
69 EST Aloe Fresh Collutorio 75+ 0.07 1.08 £ 0.0
70 Dr. Silver Mouthwash Total Care 3.57£0.0 74.39 £ 0.98
71 FrezyDerm Sensitive Teeth Mouthwash 6.5 +0.01 1.99 £ 0.01
72 FrezyDerm Plaque&Tartar Mouthwash 1421 +£0.02 1.7£0.0
73 Oral B Gum & Enamel Care Fresh Mint 5.05+0.02 1.03+0.0
7 ental Dream Black & White 1.82 +0.01 .99+ 0.0
75 Dental Dream Parodont Protect 5.74£0.05 42+0.0
76 ental Dream Adcance White 4.92+0.0 .09+ 0.0
77 Dental Dream Sensitive Teeth 2.89+0.0 1.0£0.0
78 Dental Dream Enamel Repair 4.56£0.0 1.09 £0.02
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constant shear rate (50/s) over a time interval of
6 seconds at a temperature of 37 °C.

RESULTS

Table 1 presents the mean values and
standard deviations for total soluble solid con-
tent (TSSC, expressed as °Brix) and viscosity
(mPa-s) for each of the 78 commercially avail-
able mouthwashes. The results demonstrate con-
siderable variability among products.

Table 2 summarizes the descriptive sta-
tistics for the total soluble solid content (°Brix)
across all analyzed mouthwashes. The mean
TSSC was 11.17 £+ 5.95 °Brix, with values rang-
ing from 0 to 38.8 °Brix. The 25th, 50th (medi-
an), and 75th percentiles were 6.95, 11.46, and
14.21 °Brix, respectively.

Figure 1 illustrates the distribution of
TSSC values among the sampled mouthwashes.
The data revealed a right-skewed distribution,
with the majority of products clustered around
the mean and a smaller number exhibiting high
°Brix values.

Table 3 provides descriptive statistics for
the viscosity of the mouthwashes, measured
in mPa-s. The mean viscosity was 2.86 + 8.69
mPa-s, with a minimum of 0.81 mPa's and a
maximum of 74.3 mPa-s. The 25th, 50th, and
75th percentiles were 1.07, 1.29, and 1.56 mPa-s,
respectively.

Figure 2 shows the distribution of vis-
cosity values for the analyzed mouthwashes.
Most of the products demonstrate low viscosi-
ty, with a few notable outliers exhibiting much
higher values. Interquartile range for BRIX of
the mouthwashes was 7.26 (6.95-14.21). Outli-
er detection was performed using the extended

Table 2. BRIX of mouthwashes
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Graph 1. Distribution of TSSC (°Brix) in mouthwashes
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boxplot criterion, with values exceeding 35.99
considered extreme outliers. The maximum ob-
served value 38.84 (product no. 65) was classi-
fied as the only extreme outlier. The interquar-
tile range for the viscosity of the mouthwashes
was 0.49 (1.07-1.56). Outlier detection was
performed using the 1.5 x IQR rule, values ex-
ceeding 3.03 were considered extreme outliers.
Mouthwashes no. 15 (14.4), no. 39 (21.47), no.
41 (3.80), no. 42 (4.01), no. 54 (8.52), no. 65
(4.25), no. 67 (4.19) and no. 70 (74.39) were
classified as extreme outliers.

Figure 3 presents a scatter plot depicting the
relationship between TSSC (°Brix) and viscosity
(mPa-s) among the mouthwashes. A Spearman’s
rank-order correlation was performed to assess
the relationship between viscosity and Brix val-

ues. There’s a strong and statistically significant
Spearman correlation (p=0.722, p<0.001) be-
tween viscosity and Brix, suggesting that as Brix
increases, viscosity tends to increase as well.

DISCUSSION

The present study provides a comprehen-
sive analysis of the total soluble solid content
(TSSC) and viscosity of 78 commercially avail-
able mouthwashes, contributing important new
data to the understanding of their physicochem-
ical diversity and potential clinical implications.
The findings reveal substantial variability in both
TSSC and viscosity, with TSSC values ranging

Table 3. Viscosity of mouthwashes
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Graph 2. Distribution of viscosity values (in mPas) in mouthwashes
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Graph 3. Correlation between viscosity and Brix values of mouthwashes

from 0 to 38.84 °Brix and viscosity spanning
from 0.81 to 74.39 mPa-s, and a strong posi-
tive correlation between these two parameters
(p=0.722, p<0.001).

The wide range of TSSC observed in this
study is consistent with previous reports from
various markets, where TSSC values in mouth-
washes have been shown to vary from approx-
imately 2.8 up to 23.7°Brix [12,21]. It is com-
monly assumed that the °Brix values represent
the sugar concentration in a solution [22]. For in-
stance, a 25°Brix solution would be 25% (w/w),
i.e. 25g of sugar per 100g of solution [22]. How-
ever, high TSSC typically reflects the presence
of sugars substitutes, as well as salts, and other
dissolved substances, which are added for flavor,
preservation, or therapeutic effects [12]. Notably,
products that target children often contain higher
levels of sweeteners and flavoring agents to im-
prove palatability, as evidenced by the frequent
use of flavors [12]. For example, Cavalcanti et
al. [26] assessed the TSSC in pediatric antitus-
sive syrups, which ranged from 4.33 to 53.41,
while in a later study [22], they assessed TSSC
in pediatric antimicrobials, with values ranging

from 11.73 to 63.83. Such formulation choices
can inadvertently increase the erosive potential
of the product, especially when combined with
acidic pH or frequent use [27,28].

Viscosity, another critical parameter, also
demonstrated considerable variability among
the tested mouthwashes. Most products exhib-
ited viscosities close to that of water (around 1
mPa-s), which is generally considered optimal
for user comfort and effective rinsing [29,30].
However, several products in our study were
identified as outliers, with viscosities significant-
ly exceeding this range. Elevated viscosity is of-
ten a result of the inclusion of humectants such
as glycerin or thickening agents, which are in-
tended to enhance mouthfeel, prolong retention
time or stabilize the formulation [21,31]. While
higher viscosity may theoretically improve the
substantivity of active agents on oral surfaces, it
also increases the likelihood of prolonged con-
tact between potentially erosive components and
dental tissues, thereby increasing the risk for
enamel demineralization [20,27].

The strong correlation between TSSC and
viscosity observed in this study aligns with the



TOTAL SOLUBLE SOLIDS CONTENT AND VISCOSITY OF COMMERCIALLY AVAILABLE MOUTHWASHES 89

expected physicochemical relationship: as the
concentration of dissolved solids increases, so
does the resistance to flow [28]. This relation-
ship has practical implications for both the for-
mulation and clinical use of mouthwashes. For
example, mouthwashes with high TSSC and vis-
cosity may adhere more readily to tooth surfaces,
potentially enhancing the delivery of therapeutic
agents, but also increasing the risk of adverse ef-
fects, particularly if the formulation is acidic or
contains fermentable carbohydrates [27,28]. In
general, consistent and extended use of medica-
tions with prolonged oral clearance can elevate
the risk of dental caries when sugars are present,
and increase the likelihood of dental erosion if
the formulation is acidic [32]. Further, literature
supports the notion that the erosive potential of
mouthwashes cannot be attributed solely to pH,
but must also consider TSSC, viscosity, and ti-
tratable acidity as co-contributing factors [21,
28].

This study represents a direct continuation
of a previous research on the physicochemical
properties of commercial mouthwashes in North
Macedonia [20]. Earlier investigation revealed
that 59.3% of mouthwashes had a pH below
the critical threshold of 5.5, with a mean pH
of 528 £0.98 and titratable acidity (TA) val-
ues varying widely from 0.01 to 162.4 mmol/I
(mean 11.50 £20.58 mmol/l), highlighting sig-
nificant erosive potential due to both low pH
and high TA in several products [20]. Building
on these findings, the current study excluded
concentrates and focused on 78 ready-to-use
mouthwashes, analyzing their total soluble sol-
id content (TSSC) and viscosity. Taken together,
these studies demonstrate that while low pH and
high TA are critical indicators of erosive risk, el-
evated TSSC and viscosity — especially in prod-
ucts with high TSSC or thickening agent content
— may further increase the retention of erosive
agents on dental surfaces. This comprehensive
approach underscores the importance of eval-
uating all these parameters to better predict the
clinical safety and potential risks of mouthwash
use, particularly for populations with higher sus-
ceptibility to dental erosion.

Comparative data from international stud-
ies reinforce the relevance of these findings.
Cavalcanti et al. reported TSSC values ranging
from 4.7% to 23.7% in Brazilian mouthwashes,
with some products exceeding 20% TSSC and
being classified as potentially erosive due to

their high content of dissolved solids and low pH
[28]. Similarly, Cunha et al. found that °Brix val-
ues of the mouthwashes ranged from 2.8 to 20.0
[12], while Hanan et al. found that the TSS con-
tent varied between 7 and 22.50% on the Brix
scale [28]. The TSSC values reported in study
of Cretescu et al, ranged from 9.53% to 14.57%,
depending on the product and its fluoride content
[27]. There is no information in the literature, or
any regulatory act related to the maximum admit-
ted value of TSSC in mouthwashes. Also, some
of the measurements [12,28] of TSSC were car-
ried out at 20°C, while in other studies the tem-
perature of the measurements was not specified.
We performed the measurements at 370C in or-
der to stimulate the temperature of the mouth.

Cretescu et al. found that the viscosities
of the tested mouthrinses ranged from 1.46 to
2.01 mPa-s, with both fluoride-containing and
fluoride-free formulations exhibiting similarly
low viscosity values that are only slightly higher
than water [27]. Hanan et al. found that viscosi-
ty at 20°C showed an interval from 1.28 to 2.56
mm?2/s, and when at 37°C, an interval of 1.02 to
1.90 mm2/s [28], while Cunha et al. found that
pediatric mouthwashes in Brazil had viscosities
between 1.47 and 2.73 mm?/s [12]. The present
study extends these observations, demonstrating
that even broader variability exists in the Mace-
donian market, with some products reaching ex-
treme values for viscosity.

The clinical implications of these findings
are significant. Although mouthwashes are wide-
ly used for their antimicrobial and breath-fresh-
ening properties, their physicochemical charac-
teristics can affect not only their efficacy but also
their safety profile [12]. High TSSC increases the
retention time of acids and other erosive agents
on dental surfaces [27,28]. These risks are par-
ticularly pronounced in vulnerable populations,
such as children or individuals with reduced sal-
ivary flow (example patient with Sjogren syn-
drome), who may be more susceptible to the
adverse effects of prolonged exposure to such
products.

It is important to note that, despite the
observed variability, most mouthwashes in the
present study had TSSC and viscosity values
within ranges considered acceptable for rou-
tine use. However, the existence of outliers un-
derscores the need for regulatory oversight and
clearer labeling, particularly regarding the con-
tent of sugars, polyols, and thickening agents
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[12]. Manufacturers should be encouraged to op-
timize formulations to balance efficacy, safety,
and consumer acceptability, minimizing unnec-
essary increases in TSSC and viscosity unless
justified by therapeutic benefit.

The limitations of this study should be
acknowledged. As an in vitro analysis, the re-
sults do not directly account for the complex
dynamics of the oral environment, including
salivary dilution, clearance, and buffering ca-
pacity, which can mitigate or exacerbate the
effects of high TSSC and viscosity. Future re-
search should aim to integrate these variables
and evaluate the clinical outcomes associated
with long-term use of mouthwashes with vary-
ing physicochemical profiles.

CONCLUSION

The marked diversity in TSSC and viscos-
ity among commercially available mouthwash-
es highlights the complexity of their formula-
tions and the importance of considering these
parameters in both product development and
clinical recommendations. The strong correla-
tion between TSSC and viscosity suggests that
these properties are closely linked and should
be evaluated together when assessing the po-
tential impact of mouthwashes on oral health.
Further studies, particularly in vivo studies, are
needed to clarify the clinical significance of
these physicochemical properties and to inform
evidence-based recommendations for safe and
effective mouthwash use.
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Pe3ume

BKYIIHU PACTBOPIMBU IBPCTU MATEPUU U BUCKO3HOCT
HA KOMEPIHHUJAJIHO JOCTAITHUTE PACTBOPHU 3A IIJIAKHEIHLE HA YCTATA

Kymrrpum /lakaj', Mapuja AnnonoBcka’, Biatko Kokonanckn?, Mapuja ImaBam logos?,
Aymko Hlanaéamuja’, Kupo UBanoBcku?, Maja Iumurposcka’, Teonopa TaceBcka’,
Jymujana HukomnoBcka?, Cnupo Cnacosckn?, bojan [Tonockn?, Maja MusiomeBuk MapkoBuk®

'TI3Y Daka Dental Care, ITpumrruna, P Kocoso

2 Cromaronomku (axynret, Yausepsuter ,,CB. Kupun u Meroauj* Bo Cromnje, PC Makenonuja
? dapmareBrcku Gpakynret, Yauepsurer ,,CB. Kupuia u Metoauj* Bo Cromje, PC Makenonuja
* ucTHTyT 32 jaBHO 371paBje Ha PenyoOnuka CeBepHa Makenonuja, PC Makenonuja

5> Cromarononku dakyaret, benrpan, Yausepsuter Bo benrpan, P Cpoujaa

Hex na Tpynot: Jla ce ompenenar BKyImHHTE pacTBOPIMBHU mBpcTH Marepun (total soluble solid
content — TSSC) u BuCKo3HOCTa Ha KOMEPIMjaJHO JOCTAITHUTE PACTBOPU 3a IUIAKHEHE Ha ycTara Ha
1a3apot B0 MakeoHuja.

Marepujaa u MeTOIM: AHaTH3aTa Ha Ta3apoT Oerle CrpoBeaeHa O jaHyapH 10 okToMBpHu 2024
ronuna. [Tpor3BOANTE IITO TH UCTIONHYBaa Ie(hUHUPAHUTE KPUTSPHUYMH 32 BKITyUyBambe Oea aHaTH3UpaHu
co momort Ha pedpakromerprja (Atago® Rx-50001, 37 °C) 3a ogpenyBame Ha TSSC (°Brix) u Mmogymapex
rxommakTeH peomerap (MCR 92, Anton Paar) 3a Mmepeme Ha Bucko3HOCTa (mPa-s) mpu KoHCTaHTHA CcTaIka
Ha nedopmanuja. Cexoe Meperme Oele HapaBeHO TPUITATH.

Pesyararu: Bpennocture Ha TSSC Bapupaa ox 0 mo 38,84 °Brix, co mpocek ox 11,17 + 5,95 °Brix.
Buckosnocra ce nmwkerie mery 0,81 u 74,39 mPa-s, co mpocexk ox 2,86 = 8,69 mPa-s. Kako orcramyBama
(outliers) 6ea uneHTH(HUKYBaHU IPOU3BOIUTE CO BpeAHOCTH Ha 35,99 °Brix unu 3,03 mPa-s. beme peru-
cTpUpaHa CHIHA mo3uTuBHa kopenanuja mery TSSC u Bucko3Hocra (p = 0,722, p <0,001), mito ykaxxysa
Ha 3rojieMeHa BUCKO3HOCT mpu norojema TSSC.

3akay4ok: ['onemara Bapujadunaoct Ha TSSC u BUCKO3HOCTA ja 0pa3yBa CIIOKEHOCTa Ha (HopMy-
JAIMKTE HA PACTBOPUTE 3a IUIAKHEH-E HA yCTaTa M HUBHUOT MOTEHIMjajleH e()eKT BP3 OpaHOTO 31paBje.
CunHara KopeJairja Mef'y OBHe apaMeTpy YKa)KyBa Ha otrpedara oj] HUBHA 3a€{HIYKA eBallyallyja mpu
Pa3BojOT Ha MPOM3BOANTE U KJIMHUUKHUTE penopaku. [[oHaTaMOIITHHY inn Vivo HCTPaKyBamba Ce HEOMXOAHN
3a yTBp/IyBamb-€ Ha HUBHATA KJIMHUYKA PEJICBAHTHOCT M 3a MOJIPIIIKA Ha TPEMopakuTe Oa3upaHu Ha TOKa3H
3a HUBHA 0e30e/1Ha ynoTpeoa.

Kiryunu 300poBH: BUCKO3HOCT, PACTBOPH 32 IUTAKHEH:-E Ha YCTaTa, ICHTAJIHA €pO3H]ja, PACTBOPIUBOCT



