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Oral health and dental aesthetics play a crucial role in shaping social interactions and self-perception. This has also
led to an increasing demand for effective and safe teeth-whitening products. It has been studied, the whitening toothpastes
are the most accessible and widely used oral care products, occupying a leading position in the pharmaceutical market.

The aim of the study was to conduct a commodity and compliance analysis of whitening oral care products available
on the Ukrainian market. A structural assessment of the assortment was carried out using data from the online platform
Tabletki.ua and leading beauty and personal care e-retailers. Assortment breadth and depth coefficients (C,, C,) were
calculated to evaluate product availability and diversity, while consumer activity coefficients (C, ) were applied to
assess the level of interest across different age groups.

The results demonstrated that whitening toothpastes account for 35% of the total assortment of adult toothpastes.
The mass-market segment exhibited the highest breadth coefficient (C, = 54%), followed by the professional segment
(C, = 31,5%), underscoring substantial consumer demand for effective whitening solutions. Assortment depth varied
considerably across brands: White Glo demonstrated complete specialization (C, = 100%), whereas Parodontax exhibited
only minimal emphasis on whitening (C, = 8%).

The highest consumer activity coefficient (C,, = 0,53) was observed among individuals under 25 years of age, reflecting
their aesthetic orientation and the pronounced influence of social media. In contrast, older age groups demonstrated more
cautious behavior, prioritizing safety and suitability for sensitive teeth.

In conclusion, whitening oral care products occupy a distinct niche within the Ukrainian pharmaceutical market,
characterized by clear differentiation in brand strategies and consumer preferences. The results of this study may provide
valuable insights for manufacturers, pharmacists, and marketers in optimizing product portfolios and developing targeted
marketing strategies tailored to diverse consumer segments.

Key words: whitening toothpastes, commodity analysis, assortment breadth, assortment depth, consumer activity, oral
hygiene products.
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Ounena Iloxoruno, Jlinis bynnsak, Ilerpo I'aciok, Anacracis lyd, Oxcana bapuna. ToBapo3naBuuii
Ta CHOXKUBYMII KOMILIAECHC-aHAJI3 BHOLIIOBAJLHUX 32C00iB Ui JOIVISIAY 3a MOPOKHMHOK POTAa HA
¢dapmaneBTHUHOMY PUHKY YKpaiHU

ITiompumannsi 2icicHu NOPONCHUHY POMA UL eCMeMmUKU 3Y0i6 CIA0 HeGi0 EMHUM CKAAOHUKOM CYUACHO20 CaMO002s10Y,
Wo 3YMOGNIOE 3POCMAHH NONUMY HA eeKkmuseHi ma Oe3neuni 3acobu 015 eudinoeants 3y0is. Bubiniosaivhi 3y0mHi
nacmu, K HAUOLIbW OOCMYRHI MA WUPOKOBICUBAHI NPOOYKMU, NOCIOAOMb NPOBIOHE MIicYye HA PUHK) 3aAc00i8 002150y
34 NOPOACHUHOIO pOMmAL.

Memoto nawozo oocnioxcenHs 6yn0 NPosedeHHs MOBAPO3HABYO20 Md KOMNIAEHC-AHANI3Y BUDLIIOBANLHUX 3AC00i8
07151 002710y 34 NOPOACHUHOTIO POMA (NEPEBAICHO 3YOHUX NACT), NPeOCMasieHux Ha YKpaincokomy punky. Cmpykmyphe
OYIHIOBANHS ACOPMUMEHMY — 30KpeMda U020 WUpUHU ma 2iubuHy — 30iicHeno Ha ochosi danux naamgopwu Tabletki.
ua ma npogioOHUX OHJAUH-pumelliepié 3acobig cicicnu ma Kpacu. /[ OYiHIO8AHHS HASABHOCTI MA PI3HOMAHIMHOCMI
BUOITIOBATLHUX 3aC00i6 OYIU PO3PAX0BAHI KOoeQiyieHmuy WupuHy ma 21uOUHU ACOpMUMEeHMmY, a Ol AHANI3Y PIGHs
3aYIKABLEeHOCII CRONCUBAYIB V) PISHUX BIKOBUX 2PYNAX — KOeQIYIEHmM CRONMCUBYOT AKMUBHOCII.

Peszynomamu 0ocniodcenns nokazanu, wjo ubiniosanvii 3yoni nacmu cmanogisims 35% 6i0 3a2a1bH020 Acopmumenmy
3YOHUX nacm O0Jis1 OOPOCAUX, B00HOUAC HAUOITbUUL KOeDIYieHm WUPUHU ACOPMUMEHTY 3ADIKCOBANO 8 MAC-MAPKeN-
ceemenmi (54%). Ilpyee micye nocie npogecivnuil ceemenm i3 noxasuuxom 31,5%, wo ceiouums npo eucokuii
inmepec cnodcugauie 00 egpexmusHux 3acobis. Iubuna acopmumenmy 3Hauno sapiiosara midxe openoamu: White Glo
npodemoncmpyesas noeny cneyianizayiio (100%), mooi six Parodontax — minimanvnui poxyc na eubinosanni (8%).

Haiiguwuii koegiyiecum cnoscuguoi akmusrnocmi (0,53) cnocmepieascs cepeo ocib 8ikom 0o 25 pokis, ujo 8idobpasicae
iXH1o opienmayiio na ecmemuxy ma 6naue coyianoHux mepesic. Hamomicmo y cmapuiux 6ikogux epynax nepesaicac oinbi
obepesicna nogedinKa, OPICHMOBAHA HA Oe3NEYHICINbL NPOOYKIMIE Ma iIXHI0 NPUOAMHICMb OJI YYMIUBUX 3V0I8.

Omoice, 6ubiniosanvbii 3acobu 0ist 002110y 3a NOPONUCHUHOIO POMA 3AUMAIOMb NOMIMHY HIULY HA YKPATHCOKOMY PUHKY,
Wo Xapakmepuzyemvcsi Yimkorw ougepenyiayicto y cmpamezisix Opendie i cnogicusuux nepesazax. Ompumani Oawi
MOdHCYMb OYMU KOPUCHUMU 011 BUPOOHUKIG, hapmayesmis i Mapkemonoeie 0 onmumizayii mosapno2o nopmaeens ma
PO3pO0bNIeHHs YINbOBUX MAPKEMUH2OBUX CIMPamezitl OJisl PI3HUX Ce2MeHMI8 CNONCUBAUIE.

Knrwouosi cnoea: subinosanvui 3yoni nacmu, moeapo3Haguuil anamis, WUPUHA ACOPMUMERMY, 2IUOUNHA ACOPMUMEHMY,
CROJICUBYA AKMUGHICMb, 3ACO0U 2i2IEHU NOPOICHUHU POMA.

Introduction. Since antiquity, human societies
have devoted significant attention to preserving
health, physical appearance, and personal
hygiene, including the care of the body, hair, skin,
and teeth [1-3]. Historical evidence suggests that
in Ancient Egypt, members of the upper classes
utilized oral hygiene preparations composed of
powdered ox hooves, myrrh, eggshells, pumice,
and water. Subsequently, Greek and Roman
civilizations refined these formulations by
incorporating crushed oyster shells, charcoal, ash,
and tree bark, thereby laying the foundation for
the first abrasive toothpastes. To improve their
sensory and organoleptic characteristics, aromatic
herbs, most notably mint, were also added to these
preparations [4].

Throughout history, fair skin and white teeth
have been perceived as markers of elevated social
status and caste «purity», frequently associated with
success, authority, and privilege [5].

In the context of modern life, coupled with the
accelerated pace of industrial and technological
development in the 2lst century, substantial
transformations have occurred not only in the
composition, manufacturing technologies, and
assortment of oral care products, but also in the
approaches to achieving dental aesthetics, particularly
tooth whitening [6—8]. Among the most commonly
employed whitening solutions are toothpastes.

As defined in regulatory documentation [9;
10], toothpastes are the multicomponent, gel-like
systems typically comprising abrasives, binding
agents, humectants, and various organoleptic
modifiers such as flavoring, aromatic, and coloring
agents. Their composition largely determines their
functional properties, whether hygienic, preventive
or therapeutic [11]. In addition, formulations may
incorporate biologically active substances or their
complexes, including vitamins, tinctures, plant
extracts, bee products, salts, trace elements, and
enzymes, along with antiseptics (chlorhexidine,
triclosan, or cetylpyridinium chloride), surfactants,
preservatives, and other excipients [8; 9]. The
inclusion of such components not only facilitates
targeted prevention and management of dental caries,
periodontal pathologies, and oral mucosal disorders,
but also ensures that toothpastes possess the requisite
physicochemical and organoleptic characteristics for
consumer acceptability [6; 12].

In line with the definitions established by
regulatory documentation [9; 10], toothpastes
must meet technical requirements regarding safety,
usefulness, quality stability throughout the shelf life,
and resistance to microbial growth and oxidation.
Their production must comply with approved
technological regulations and formulations [10].

Organoleptic  requirements  stipulate  that
toothpastes must have a uniform gel-like consistency
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without granules, along with a pleasant smell, taste,
and color [9]. With approval from the Ministry
of Health of Ukraine, the production of special
therapeutic and prophylactic toothpastes with a pH
of 4,5-5,5 is allowed, provided they pass enamel
demineralization testing. The metal content must not
exceed 5,5-10,5% of the total volume, and fluoride
content must not exceed 0,002% (or 300 mg per
package). Microbiological safety is ensured by the
absence or permissible levels of pathogenic and
sanitary-indicative microorganisms. The primary
safety criterion is the compliance of ingredient
composition with national sanitary regulations and
cosmetic product safety standards [9; 10].

The classification of toothpastes is based on
various criteria, including consistency, content of
biologically active substances, pH level, presence
and concentration of surfactants (SAA), abrasives,
solvents, and other components [9; 13]. Depending
on their use, toothpastes are divided into those for
household and professional application; the latter
have increased abrasiveness and are used exclusively
by dentists during cleaning or polishing procedures
[14; 15].

According to DSTU 2472:2006 [9], based on
consistency, toothpastes are categorized as creams,
gels, or pastes, depending on the presence of gelling
agents, adhesives, and the content of the liquid phase
[8; 16].

Based on pH (25% suspension of the toothpaste),
they are classified as acidic (pH 4,50-5,50), slightly
acidic (5,51-6,80), neutral (6,81-7,20), slightly
alkaline (7,21-8,30), alkaline (8,31-10,30), and
strongly alkaline (10,31-10,50); the pH Ilevel
is determined by the composition of abrasives,
excipients, and BAS [8].

According to their intended purpose, toothpastes
are classified as hygienic, therapeutic-prophylactic,
or children’s products [8].

Depending on their foaming ability, toothpastes
are classified as foaming or non-foaming — based
on the presence and concentration of SAAs, which
enhance plaque removal. However, SAAs may
suppress oral bacteriophages, potentially causing
mucosal irritation and ulcer formation [8; 16; 17].

Based on abrasive content, toothpastes are
categorized as abrasive or low-abrasive. The latter
typically contain silicon compounds and are free
of calcium [8; 17; 18]. According to the type of
abrasive, toothpastes may be based on calcium
carbonate, sodium bicarbonate, silicon dioxide,
calcium phosphate, hydroxyapatite, etc., and often
include combinations of multiple abrasives [8; 19].

By age group, toothpastes are divided into those
for children and adults, considering fluoride content:
0,02-0,05% for children under 6 years old and
0,05-0,15% for adults [8; 20].

Modern toothpastes are classified by active
ingredients into  hygienic, therapeutic and
prophylactic, children’s, smokers’, for sensitive
enamel, with combined effects, whitening, anti-
inflammatory, antiseptic, anticaries, fluoride-
containing, pine-scented, and others [8; 20].

Specialized toothpastes are divided into whitening
and smokers’ pastes. Whitening products often contain
chlorine and hydroperite, which gradually erode
enamel. As a gentler alternative, some formulations
use rhubarb, sorrel, or sour apple juice to remove
dark enamel stains without harsh chemicals [8; 20].

Toothpastes for smokers aim to reduce the urge to
smoke. These products contain silver nitrate, which
remains in the oral cavity after brushing and, upon
contact with tobacco smoke, triggers physiological
reactions that diminish the taste for tobacco [8].

Given the growing consumer interest in oral
care products that combine effectiveness, safety,
and aesthetic value, the whitening segment of the
market has gained particular prominence. Despite the
wide availability of such products, comprehensive
analyses addressing their assortment characteristics
and consumer compliance within the Ukrainian
pharmaceutical market remain limited. Therefore, the
present study was designed to perform a commodity
and compliance analysis of whitening oral care
products, with an emphasis on toothpastes, in order
to evaluate their structural assortment parameters and
assess patterns of consumer demand across different
demographic groups.

Therefore, the objective of this study was to
conduct a comprehensive commodity analysis
of whitening oral care products (with a primary
focus on toothpastes) available on the Ukrainian
pharmaceutical market. The analysis aimed to
evaluate the structural characteristics of the
assortment, including its breadth and depth, as well
as consumer activity patterns, in order to identify key
consumer preferences and compliance trends across
different age groups.

Methods of Research. The materials for the
study included the assortment of whitening oral care
products, specifically toothpastes, mouthwashes,
powders, and whitening strips, which presented on
the online platform Tabletki.ua.

Analysis of the structure, breadth, and depth of the
presented assortment of whitening oral care products,
as well as the calculation of the consumer activity

145




Health & Education / Bun. 3, 2025

coefficient for whitening toothpastes, includes the
following key stages: analysis of the assortment
structure (category identification, brand structure,
dosage form), analysis of assortment breadth, analysis
of assortment depth, analysis of consumer activity.

The breadth of the assortment was determined
as the ratio of the number of product categories or
brands represented within the whitening oral care
segment to the total number of categories or brands
in the general oral care assortment:

C,=(N,/N) x 100%, where:

N, — number of whitening oral care products
categories;

N, — total number of oral care categories.

The depth of the assortment was calculated as
the ratio of the number of whitening modifications
(different formulations, flavors, package sizes, etc.)
within a specific brand to the total number of products
in the brand’s oral care portfolio:

C,=M,/M) x 100%, where:

M, — number of whitening modifications in a
brand;

M, — total number of products within the brand’s
assortment.

Consumer activity (C,, ) was evaluated as the
ratio of the number of consumer interactions (product
reviews, ratings or demand indicators) with whitening
products to the total number of interactions with all
oral care products within the same age group:

Sm,

C., =—5——, where:
Zi:]f m;

fim, —frequency of mentions of a specific activity
indicator;

me,. — total number of mentions of all indica-

i=1
tors within the group.

Compliance with the use of whitening tooth-
pastes among different age groups can be substanti-
ated based on the calculated values of the consumer
assortment usage coefficient.

Discussion of the Results. To comprehensively
examine consumer compliance regarding the use of
whitening toothpastes, it was considered appropriate
to analyze the assortment of this product category,
focusing in particular on the popular Ukrainian online
platform Tabletki.ua.

Study of the assortment breadth of whitening
toothpastes. According to the available listings on
the online platform Tabletki.ua, the total number
of adult toothpaste trade names amounts to 534, of
which 187 pharmaceutical product items are specifi-
cally represented by whitening toothpastes. Thus, the

assortment breadth coefficient for whitening tooth-
pastes is 35%, as calculated using the formula:

C, = (187 / 534) x100% = 35%.

Thus, approximately one-third of all adult
toothpastes (excluding children’s products) presented
on the Tabletki.ua website belong to the category of
whitening toothpastes. The high share of whitening
toothpastes in the overall product assortment structure
indicates considerable consumer interest in products
aimed at improving the aesthetic appearance of teeth.
This also reflects the availability of a wide range of
such products, enabling consumers to choose options
that align with their individual preferences, taking
into account price range, quality characteristics, and
ingredient composition.

The calculated assortment breadth coefficient
of 35% reflects a notable presence of whitening
toothpastes within the total assortment of adult dental
care products available on the Tabletki.ua platform.
This considerable share emphasizes the relevance and
high demand for aesthetic oral care solutions among
consumers and determines the direction of marketing
strategies aimed at enhancing and diversifying
product offerings.

According to the classification of whitening
toothpastes presented on the Tabletki.ua platform,
five distinct groups have been identified, the
characteristics of which are presented in Table 1.

The highest assortment breadth coefficient for
whitening toothpastes was

recorded in the mass-market category — 54%.
This indicator can be explained by the orientation
of this segment toward a broad consumer audience
that prioritizes affordability and satisfactory quality.
Accordingly, the assortment in this segment is formed
with the aim of meeting diverse consumer needs in
order to achieve maximum market coverage.

It is noteworthy that professional whitening
toothpastes ranked second in terms of the assortment
breadth coefficient (C, = 31,5%). This indicator
indirectly reflects a growing level of compliance
among consumers who prefer daily oral care products
with characteristics close to professional-grade
formulations. Such preferences are driven by a focus
on high quality, strict requirements for efficacy and
safety, and a willingness to invest in more expensive
yet effective products.

Analysis of the assortment depth of whitening
toothpastes. At the next stage of the study, the
assortment depth coefficient was calculated for the
TOP 10 most popular brands. Assortment depth refers
to the number of variations (dosage, composition, etc.)
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Table 1
Characteristics of the classification groups of whitening toothpastes
Group name Pharmacy Mass market Mid-market Natural Professional
. . . Low/ . Medium/ .
Price Medium/high medium Medium high High
Physical . . Supermarkets, retall Spec1a112f:d stores, Phar.mgmes, Dental and
oo Only in pharmacies |chains, and online pharmacies, and specialized stores of L -
availability . specialized clinics
stores online stores natural products
Consumers seeking Rational decision- Consumers willing
. . L . . Supporters of natural | to
Targeting quality, reliability, A wide range of makers seeking . .
- . . and environmentally |pay for professional
audience and pharmaceutical- | consumers price/ . . .
. friendly products solutions and high
grade products quality balance
efficacy
Effectivencss Higher than mass Moderate Closer t.o Lower than synthetic High
market professional pastes
Sensodvne Splat, Benefit, Marvis, Brillante,
yne, Colgate, Nasha . Natusana Bioactive | Das experten
Health House, Dr. Dr. Organic . . .
. Zubna Pasta, Blend- e Calcium, Ecobiz Schwarz, White Glo,
Trade names Wild Emoform, . containing tea tree . .
Parodontax. Apacard a-med, Dentissimo, extract Denticmag, Forever |Pasta del Capitano,
. - Pag Gum, White Glo, Living etc. Vitis, FrezzyDerm
Premio etc.
Fesco etc. etc.
Quantity 13 101 1 13 59
Assortment
breadth 7% 54% 0,5% 7% 31,5%
coefficient (C,)

of a single brand within its overall product range. The
evaluation was based on respondents’ answers and
the assortment offerings presented on the Tabletki.ua
website. The results are presented in Figure 1.

The assortment depth of each brand of whitening
toothpastes reflects their specific market strategy:

— the highest assortment depth is characteristic
of White Glo products, which

are fully focused (100%) on oral care for sensitive
teeth with whitening effects, indicating a clear niche
specialization of the brand;

— a medium assortment depth is observed for
Blend-a-med (C,; = 53%), Colgate (C, = 46%), and
Crest (C, = 44%). This indicates significant product
diversity in terms of package volume (75, 100,
125 ml), composition of active ingredients (natural
plant extracts such as mint and oak bark, activated
charcoal, etc.), and functional properties (pearl shine,
ultra-freshness, professional protection, gentle care,
etc.), allowing these brands to effectively meet the
key needs of consumers;

— a lower assortment depth is recorded for
Sensodyne (C, = 27%) and Aquafresh (C; = 22%)),
which reflects areduced focus on whitening properties
and a greater emphasis on comprehensive oral care,
including enamel protection and breath freshness;

— the minimum assortment depth is noted for
Parodontax (C,= 8%), which can be explained by the
fact that only one whitening product is available in
the brand’s portfolio. This is due to its primary focus

on the prevention and treatment of gum bleeding and
inflammation.

This distribution of assortment depth demonstrates
how brands adapt to various consumer needs and
confirms a high level of consumer compliance with
the use of whitening toothpastes.

Study of consumer activity of respondents toward
whitening toothpastes

The next indicator examined to assess the
level of consumer interest across different age
groups in whitening toothpastes was the consumer
activity coefficient (Table 2). Overall, the analysis
revealed that whitening toothpastes had the highest
consumption coefficient among all categories of
oral care products. All age groups of respondents
demonstrated varying levels of consumer activity
(C.,), indicating the general popularity of this product
category — there was no age group that completely
refrained from using whitening toothpastes.

The highest consumer activity coefficient
(C.. = 0,53) was recorded among individuals under
the age of 25. This can be attributed to the increased
attention this demographic pays to aesthetic aspects
of appearance, particularly the whiteness of teeth.
Younger people tend to seek quick and affordable
means to enhance their appearance and are active
users of social media, where physical attractiveness
plays a significant role. These factors collectively
contribute to the high demand for whitening
toothpastes among youth.
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Crest T 44%
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0%

20%

40% 60% 80% 100%

ASSORTMENT DEPTH, %
Fig. 1. Assortment depth coefficient (C,) of the TOP 10 whitening toothpaste brands

Analysis of the consumer activity coefficient

Table 2

No Whitening oral care C... by age groups of respondents, years
B products 18-25 26-35 3645 46-54 55+
1. Toothpastes 0,53 0,07 0,15 0,15 0,1
2. Mouthwashes 1,0 - - - -
3. Strips 1,0 — — — —
4. Powders - - 0,5 0,5 -
5. Systems 0,6 - - 0.4 -

The next age group (2635 years) demonstrates
the lowest consumer activity coefficient (C,,= 0,07),
which can be attributed to several factors: a reduced
focus on appearance compared to other priorities
such as career and family; a possible lack of free time
for regular use of additional hygiene products; and
increased awareness regarding the safety and potential
impact of whitening products on dental health.

A moderate level of compliance (C,., = 0,15)
observed among individuals aged 36-54 years may
be explained by their desire to maintain a youthful
appearance through a bright smile. People in this age
group generally possess greater financial capacity to
purchase high-quality oral care products.

A decline in consumer activity among individuals
over the age of 55 (C.,= 0,1) can be attributed to
growing concerns about oral health and the potential
adverse effects of whitening procedures. In this age
group, aesthetic priorities are often less pronounced
compared to younger consumers, and more frequent
dental issues, such as gum disease and increased
tooth sensitivity, that may limit the use of aggressive
whitening agents.

Thus, consumer compliance with the use of
whitening toothpastes is largely determined by age,
aesthetic priorities, financial capacity, and overall
attitudes toward oral health. Younger consumers

are primarily motivated by aesthetic considerations,
whereas older age groups demonstrate greater
caution, carefully balancing the expected outcomes
with potential risks. These factors significantly
influence both product selection and the frequency of
whitening toothpaste use.

Conclusions.

1. The commodity analysis demonstrated that
whitening toothpastes account for 35% of the total
assortment of adult toothpastes available on the
Tabletki.ua platform, highlighting their considerable
share within the product offering. The highest
assortment breadth coefficient was observed in the
mass-market segment (C, = 54%), reflecting its broad
consumer accessibility. Professional products ranked
second (C, = 31,5%), emphasizing their positioning
around efficacy and high-quality oral care.

2. The analysis of assortment depth revealed
distinct brand positioning strategies. White Glo
exhibited complete specialization in whitening
formulations for sensitive teeth (C,= 100%), whereas
Parodontax offered only a single whitening product
(C, = 8%). These findings illustrate a pronounced
differentiation in brand policies, aligned with specific
consumer demands.

3. Within the framework of the marketing
analysis, consumer activity coefficients were

148




Health & Education / Bun. 3, 2025

calculated across age groups. The highest activity
was observed among individuals younger than 25
years (C,, = 0,53), who prioritize aesthetic outcomes
and exhibit high engagement through social media.
In contrast, older consumers adopted a more cautious
approach, focusing on product safety, quality, and
suitability for individual needs.

4. The integrated application of commodity
and marketing analysis provided a comprehensive

characterization of the current assortment of whitening
toothpastes on the Ukrainian pharmaceutical market
and enabled the identification of key consumer trends
and determinants of product choice. The findings
of this study may serve as a valuable resource for
manufacturers, marketers, and pharmacists in refining
product policies, optimizing assortment structures,
and developing promotion strategies tailored to
diverse consumer segments.
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