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All shampoos contain various harmful components that accumulate in the body, which can harm human
health in general. They can cause allergies, provoke aging, lead to nervous disorders and cardiovascular
disease. But, despite this, these substances can not be excluded from the composition of modern shampoos,
as without this cosmetics will lose their properties. Choosing the right shampoo will help reduce the risk of
harmful effects, but you need to know how it can adversely affect the health of an ingredient. The result
is the recommended lists of specific shampoos that take into account all these aspects. Consumers who
care about their health should be directly interested in such lists.

The aim 1is to identify the safest groups of shampoos in terms of their content of substances danger-
ous to human health. The object of personal hygiene products is shampoos (25 items). The subject of the
study is the description of the safest groups of shampoos for consumers, taking into account their price
and subjective assessment of consumers. The initial data was information about the composition of each
of the shampoos and toilet soaps, specified by the manufacturer on the product packaging of each tested
hygienic product. During the study, comparative-descriptive, graphical, and statistical (method of K-means
cluster analysis) methods of processing and providing information were used. The results of the work are
of direct practical importance, as they represent a direct recommendation for the consumer, which is the
need to choose personal hygiene products (shampoo) among the proposed lists of the safest samples with
the lowest price and best consumer properties.

Keywords: shampoo, sulfates, preservatives, parabens, phthalates, allergens.

INTRODUCTION

It is worth noting that indicators such as
the price of the tool and its evaluation by the
consumer are highly subjective. However, they
are very important in terms of the choice of a
particular product by the consumer. These two
indicators are to some extent are a reflection
of the consumer quality of the product for the
consumer.

cheap, and therefore «a bad quality» product, and
on the other hand — can not pay extra money.
As for consumer assessment, a large
number of women want to rely on the opi-
nion of those who have already tried this tool
and, thus, to get an idea of its quality before
buying. The low rating of a product indicates that it
is unlikely that a large number of consumers would
want to take risks and «waste the money» [1—4].
The aim is to identify the safest groups of

As for the price of the product, the con-
sumer, on the one hand, does not want to buy too
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shampoos in terms of their content of substances
dangerous to human health.
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The subject of the study is the possibility
of harmful effects of these personal hygiene
products on human health.

The following tasks were set in the work:
to analyze the composition of personal hygiene
products; to identify in the composition of each
product the substances that have or may have
a certain harmful effect on the human body at
the present stage of public awareness; summa-
rize information about hazardous substances in
each shampoo; determine the total amount of
harmful substances in the composition of these
hygiene products; determine the most desirable
for consumption names of shampoos from the
consumer’s point of view using the methods of
mathematical statistics.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

It should be noted that in our country cos-
metics are not legally separated into a separate
independent industry. At the same time, various
scientists, within their scientific interests, study
only certain aspects, choosing cosmetic products
as the subject of their research. In particular,
Bukreeva N.P. worked on accounting and control
aspects of the use of imported raw materials in
the perfume and cosmetics industry in the eco-
nomic direction [5]. Gorodetskaya I.V. studied the
features of English-language labeling of cosme-
tics within the specifics of philological sciences
[6]. Such studies are necessary, but they are more
aimed at making a practical contribution to the
development of the sciences within which they
were conducted. A number of medical and phar-
maceutical scientists deal with the technology of
perfumes and cosmetics. Among them: Bashura
0O.G,, Tinonov O.1, Petrovska L.S., Kozakova V.S,,
Fedotov V.P., Gudz O.E.

All shampoos contain various harmful com-
ponents that can harm human health in general.
Analysis of publications [1—4] shows that they can
cause allergies, provoke aging, lead to nervous
disorders and cardiovascular disease. But, despite
this, these substances can not be excluded from
the composition of modern shampoos, because
without them, cosmetics will lose their proper-
ties. Especially since the human body is able to
self-cleanse, and health problems usually begin
when the immune system is disrupted.

Choosing the right shampoo will help reduce
the risk of harm, but you need to know how it can
adversely affect the health of an ingredient.

After analyzing the technology of creating
recipes for various cosmetics based on the works
of well-known specialists in the cosmetics in-
dustry [1—4; 7—9], it is concluded that from the
whole set of factors that form the final quality,
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from the consumer’s point of view, one of the
most important is the planning and development
of components content [10].

Production on the basis of artificial com-
pounds occupies a significant part of the world
market, is in a more affordable price segment
for the consumer. Although the standardization
of chemical compounds is regulated in the State
Sanitary Norms and Rules, the chemical composi-
tion of cosmetics is difficult to study and analyze
due to a number of components, the complexity
of chemical processes, the obsolescence of test
methods and devices. It should be noted that
the production has significantly improved and
new components are introduced into the recipes
without proper regulatory argumentation at the
state level [11—-14].

MATERIALS AND RESEARCH METHODS

During the study, a group of personal care
products such as shampoos was selected as the
object of study. The information on 25 names
of shampoos made by different manufacturers
was investigated in the work. The source of ini-
tial data for the analysis was information about
the composition of these funds, provided by the
manufacturer on the product packaging.

A database was compiled, which contained
such information as: trademark, product name,
list of all ingredients in this product, price and
consumer assessment of the quality of the tool
on the basis of Internet resources (sites makeup.
com.ua, parfums.ua, rozetka .com.ua).

The study was accompanied by extensive
use of analytical and comparative methods. The
authors themselves divided the shampoos into
groups taking into account their characteristics
(properties), such as price, consumer assessment
and the number of dangerous ingredients. Rele-
vant calculations were performed by the authors
using a variety of multidimensional statistical
methods, such as the method of cluster analysis
(namely, the method of K-means), which al-
lowed to characterize the average valuesin each
selected group (cluster) of shampoos for each of
these three properties. To visualize the obtained
results, the method of graphical presentation of
information was used.

RESULTS AND THEIR DISCUSSION

Shampoos are alcohol-water or aqueous solu-
tions, gels or emulsions of surfactants with various
useful additives and perfume fragrance [1—3].

Shampoos can be on a natural (soap) basis
and on the basis of synthetic surfactants.

Modern shampoos are often products based
on a mixture of synthetic surfactants of complex
action, which perform several functions: basic
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(removal of impurities from the surface of the
hair and scalp) and additional (nutrition, restora-
tion, hydration, protection, hair coloring, etc.).

The composition of shampoos can be noted
that surfactants are the basis of any shampoo
and play the role of detergents, cleansers and
foam components.

The most common surfactant in the recipes
of modern shampoos — oxyethylated sodium lau-
ryl sulfate or sodium laureth sulfate. Baby sham-
poos mainly use mild surfactants (c-surfactants),
which are products based on the hydrolyzate of
protein and fatty acids, such as coconut oil. This
product is very suitable for creating transparent
shampoos [1—4].

Thickeners, antistatics, preservatives, pH
regulators, complexing agents, dyes, etc. are used
as auxiliary raw materials.

Fatty additives are mainly fats and oils of
natural origin. These include lanolin and its de-
rivatives, almond, coconut, apricot, olive, sesame
and other oils.

They are used to restore the lipid layer,
ie to reduce the degreasing effect of the sham-
poo on the scalp and hair. This is especially true
of shampoos to care for dry and damaged hair.
These additives give the hair elasticity, shine
and improve the appearance.

An important role in the composition of
shampoos is played by biologically active ad-
ditives (Dietary supplements): vitamins, plant
extracts, algae extracts, fruit acids, etc., which
promote cell renewal, improve hair structure,
etc., as well as anti-dandruff supplements.

The most common ingredients are: Zinc
Pynthione, Climbazole, Ketoconozole, Sulfur,
Salicylic Acid, Octopirox, Piroctone Olamine
(octopylax), Selenium Disulphide.

According to the principle of action, these
substances can be combined into the following
groups [4; 7]:

— conditioning additives. They are intro-
duced into modern shampoos to achieve the
following goals: removal of static electricity;
smoothing and repairing damaged areas of hair
rods; easy combing of wet and dry hair; mini-
mization of porosity; giving hair some shine and
silkiness; providing protection against thermal
and mechanical damage; increase in volume and
weight.

Conditioners include various oils, fatty al-
cohols, glycol esters, wetting agents and protein
derivatives, as well as silicone compounds;

— thickeners (viscosity regulators). They
are added to the shampoo to give the desired
consistency, usually to increase viscosity. Sodium
chloride NaCl is often used as a thickener for
shampoos based on sodium lauryl sulfate [4; 7];
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— emulsifiers make it possible to obtain a
stable homogeneous emulsion and determine
many important qualities of the shampoo: stabili-
ty, consistency, homogeneity. As emulsifiers use
surfactants, derivatives of fatty acids (lecithin,
phospholipids), fatty alcohols, emulsion waxes,
mixtures of esters of stearin, olein and polyethy-
lene glycol (PEG-400), etc.;

— preservatives — special antimicrobial
substances introduced into the composition of
cosmetic productsin order to ensure the storage
of the cosmetic product and its safety for con-
sumers during the warranty period.

The most commonly used preservatives:
methylparaben, propylparaben, ethylparaben,
propylparaben, bronopol, etc .;

— pH regulators. Soft acids (citric, lactic,
orthophosphoric) or alkali (sodium hydroxide,
mono- or triethanolamine) are added to correct
the hydrogen index;

— fragrances. The fragrance is a complex
mixture of synthetic and natural compositions,
which is added to the shampoo in order to hide
the unpleasant odor of the basic components
and complete the aesthetic design. Synthetic
and natural fragrances are used (plant extracts,
essential oils, etc.) [4; 7];

— opalescent additives and opacifiers. Opa-
lescent additives are used to impart opales-
cence to clear shampoos. They are usually waxy
products, slightly soluble, but easily dispersed
in shampoos. When selecting them, the main
attention is paid to ensure that their use does
not impair other important properties of the
shampoo, in particular foaming. Foamers make
it possible to give shampoos a uniformly turbid
appearance. They mask the visual heterogenei-
ties of the product, allowing it to give it new
consumer properties;

— dyes are introduced in order to create a
complete «product image» or to mask unwanted
shades. Dyes must be safe for consumers, so cos-
metic products use substances permitted by Di-
rective 76 /768 / EEC on the harmonization of the
laws of the Member States relating to cosmetic
products (as amended by Directive 2003 /EEC of
6 January 2003)., they must be resistant to light
and must not interact with the components of
the shampoo and packaging.

Recipes for baby shampoos are developed
most carefully. They contain special mild sur-
factants, do not have a strong irritant effect, do
not irritate the mucous membrane of the eye. As
supplements contain large fatty substances, vi-
tamins and plant extracts. To avoid allergic reac-
tions, less shampoos and fragrances, conditioning
additives are added to baby shampoos. The pH of
baby shampoos should be neutral. Packaging of
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shampoos for children is often made in the form
of a toy [4; 7—11].

According to the concentration of sur-
factants, shampoos are divided into regular and
concentrated.

The surfactant content in shampoos is 5—
25%:

—in liquids — 5—20%;

— in jelly-like — 5—24%;

—in creamy — 10—20%.

Shampoos with a mass fraction of sur-
factants from 16 to 25% are considered concen-
trated. Before use, such shampoos must be di-
luted with water.

In a quality surfactant shampoo should be
at least 10—16%. If shampoos contain 2—4% sur-
factants, it is difficult to wash your head with
them.

Shampoos differ in frequency of use (for
periodic and frequent (daily) use), type of packa-
ging, countries and manufacturers, names, etc.
[1; 3—4; 7-9].

In the range of shampoos a special place
is occupied by medical (therapeutic) shampoos.
These shampoos are manufactured by pharma-
ceutical companies. These are cosmetics that
have healing properties. They must undergo
dermatological tests and clinical trials and are
sold through pharmacies. They are used after
consultation and under the supervision of spe-
cialists (dermatologists). For example, the course
of treatment with medical shampoo involves its
use twice a week and is 3—4 weeks (treatment of
dandruff and seborrheic dermatitis), 6—8 weeks
(for thinning hair), 8—12 weeks (treatment of
psoriasis of the scalp).

Shampoos are available both individually
and in series of hair care products [1; 3—4; 7—9].

After analyzing the composition of 25 per-
sonal care products, it was found that the sham-
poos contain a large number of hazardous sub-
stances that belong to such groups as deter-
gents, preservatives, polymers, fragrances and
others.

When considering shampoos, first of all you
should pay attention to detergents, which are a
mandatory component of any shampoo.

The most dangerous — lauryl ammonium
sulfate and laureth ammonium sulfate — are
absent in the studied shampoos. But the three
most dangerous carcinogenic detergents are
closed by sodium lauryl sulfate, which is found
in 2 shampoos (Aasha Ayurvedic shampoo for
colored hair and in the shower gel shampoo 2in 1
«Ice» Old Spice).

Sodium laureth sulfate, which is considered
safer, is found in 18 types of shampoos. Howe-
ver, greater safety means that the chemical com-
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position of this component allows it to enter the
bloodstream through the pores of the skin and
accumulate in the tissues of the liver, heart and
eyes. It is a toxic mutagen that can disrupt meta-
bolic processes. Quality shampoos do not contain
this substance.

And lauryl sulfate TEA and laureth sulfate
TEA, which should be present in quality sham-
poos, are absent in all of the studied.

Other shampoos contain detergents, the
dangerous effects of which on the human body
have not been found.

The studied shampoos contain 2 preserva-
tives: methylparaben (in the shampoo for dry
and dead hair Syoss) and phenoxyethanol (in the
shampoos of Shakylab, Clear Vita Abe, L’Oreal
Paris Elseve, Garnier, Brelil, Syoss).

Parabens are preservatives that can inhibit
the growth of microorganisms. They are sub-
stances that can cause allergies. Accumulating
in the tissues, they can lead to hormonal imba-
lance and the development of malignant tumors.
Phenoxyethanol is characterized by the ability
to cause allergies and has a destructive effect on
the endocrine system.

Dimethicone silicone is found in Shakylab,
L’Oreal Paris Elseve, Aasha, Amway, Gliss Kur
shampoos. Silicones have a detrimental effect
on problem skin. They clog pores and promote
the formation of microcysts, blackheads and
pimples. In addition, silicones prevent any other
means of penetrating the skin. Prolonged use of
hair products containing silicones leads to the
fact that the hair becomes greasy and heavy.
The positive effect of silicones is that they can
create a barrier that prevents the penetration
of harmful substances into the skin, such as
dirt. However, the skin gets used to this bar-
rier.

Among the studied shampoos, 5 dyes were
found. Only C177491 (or iron oxide) is safe among
them. It is a substance of natural origin that does
not cause harmful effects if the established re-
quirements are met. Another substance of natu-
ral origin is Cl 77891 (titanium dioxide), which
has long been considered safe and widely rec-
ommended for use and even used as a dietary
supplement, but recently there has been enough
information about its harmful effects (may ac-
cumulate in the intestines, liver, lungs, brain and
can contribute to cancer).

Another 3 substances — of synthetic origin
and capable of toxic, allergenic, and in the case
of C117200 — both types of negative effects on
the human body [1; 3—4; 7-9].

To give a pleasant aroma to shampoos, so-
called fragrances are used, which can be of natu-
ral or synthetic origin. Natural substances are
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listed as essential oils of the respective plants,
and fragrances of synthetic origin are labeled
on the package as Parfum (or Fragrance) and
have properties similar to parabens. Among the
studied shampoos, 20 out of 25 have the mark
Parfum (or Fragrance), which indicates the arti-
ficial origin of their fragrance.

Another group of substances that have
been found in shampoos are allergens. These
included Alpha-isomethyl Ionone, Amyl Cin-
namal, Benzyl Alcohol, Benzyl Salicylate, Butyl-
phenyl Methylpropional, Citronellol, Coumarin,
Eugenol, Geraniol, Hexyl Cinnamal, Hydroxy-
citronellal, Limonene, Linalool, Methylisothiaz.
These substances in one or different combinations
were present in 18 of the 25 shampoos studied.
In this case, these are substances that must be
declared on the package, if their content exceeds
0.001% in non-rinsing products, or 0.01% — in
all others. In fact, there are many more such al-
lergens. It should also be noted that 1 previously
mentioned preservative and 2 dyes also had an
allergenic effect.

To summarize all this information, 1 to 13
substances dangerous to human health were
found in various shampoos. Only one of the sham-
poo-conditioner for hair restoration with wheat
proteins and essential oils of the «Yaka» brand
did not reveal any of them.

It is quite difficult to identify the relation-
ship between price, consumer assessment and the
amount of harmful substances in the shampoo
(this is also a fairly conditional characteristic
of its quality, but more objective). But the con-

2,0

1,5

10 /

~<k
. A
- .
1 5 ',4‘ .
s

0,0 /(/

sumer must choose one of them for his own use.
To address this issue, a cluster analysis of these
25 shampoos was performed.

As a result of cluster analysis, shampoos
were divided into 3 groups-clusters, which dif-
fer from each other in three characteristics ta-
ken into account during the statistical analysis,
namely: price, consumer ratings and the content
of substances dangerous to humans.

The results of the cluster analysis are pre-
sented in Figure 1, which contains a graph of the
averages for each of the three indicators (price,
assessment, number of hazardous substances) in
each of the three selected clusters. The red line
combines the average values of cluster 1, which
includes shampoos that are least desirable for
consumption, because they are characterized by
the highest number of substances dangerous to
human health.

Cluster 1 contains 6 shampoos, which are
characterized by a price slightly below the ave-
rage level, slightly above the average level by
consumer estimates and a very high number
of substances dangerous to the human body in
the composition. Therefore, they should not be
used by those who care about their health. These
shampoos include the following: Estel Professio-
nal, mineral hair shampoo; L'Oreal Paris, sham-
poo for long and damaged hair; L'Oreal Paris, dry
shampoo «Explosion of freshness»; Garnier, Gin-
ger Recovery Shampoo for exhausted and very
thin hair; «Clean Line», hair shampoo «Streng-
thening»; Old Spise, shampoo-gel for shower 2
in 1 «Ice».

Cluster 2 contains 10 shampoos, which
are characterized by a relatively low price,
low consumer ratings and the content of
substances dangerous to the human body
at alevel slightly below average. The con-
sumer should pay attention to the shampoo
of this cluster, because they are pleasantly
different in price from the shampoos of
the third cluster. And although, according
to subjective assessments of consumers,
show the worst result, but the number of

harmful additives in their composition is on
average slightly higher than in shampoos
in cluster 3. Cluster 2 includes the following
shampoos: Pirana, shampoo-balm «White

N
-0,5 S // s
B S| L7 ¢ | —o—clasters 1
1,0 \’CJ/ == Clasters 2
== Clasters 3
-1,5
—2,0

Price Amount of harmfull substance

Consumer assessment

Fig. 1. The results of clustering of shampoos by three

characteristics

Source: developed by the authors based on their own research.
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Flowers», flower lotus»; Clear Vita Abe,
detoxifying shampoo «Moisturizing against
dandruff»; Garnier, Ginger Recovery
Shampoo for exhausted and very thin hair;
Pantene, shampoo «Merger with nature.
Cleansing and nutrition «; Effa Pharms,
shampoo for sensual scalp; Gliss Cur, sham-
poo with Monoi flower extract «Summer
Season»; Green pharmacy, shampoo «Birch
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buds and castor oil»; Soyoss, shampoo for dry
and lifeless hair; Organic Life, argan shampoo
«Pineapple», for oily hair; Pharma Goup, sham-
poo «Restoration of severely damaged hair».
The third cluster includes 9 shampoos,
which are characterized by a fairly high price,
the best consumer feedback, as well as the lo-
west content in their composition of substances
dangerous to the human body. Shampoos of this
cluster can be recommended for use first of all.
These include: Shakylab, a sulfate-free shampoo
for normal hair; Pirana, herbal shampoo «Net-
tle»; Kallos Cosmetics, shampoo for normal and
oily hair; «Vitex», hair shampoo «Silky and shiny
curls», children’s; Aasha, Ayurvedic shampoo for
colored hair; Amway, 2-in-1 conditioner sham-
poo; «Yaka», shampoo-balm for hair restoration
with wheat proteins and «Yaka» essential oils;
Brelil, shampoo for smoothing hair; Liv Delano,
shampoo for oily hair «Freshness and comfort».

CONCLUSIONS

According to the results of the study, a
number of conclusions were made. The modern
market of shampoos is widely represented by
the products that contain a significant amount

of substances known for their dangerous proper-
ties to human health. Such hazardous substances
include: detergents, silicones, preservatives (in
particular, such varieties as parabens), dyes (pri-
marily of synthetic origin), synthetic fragrances
(phthalates), etc. All these substances are not
only toxic, but mostly they have allergenic, car-
cinogenic or other adverse effects on the human
body, which during prolonged use fall for their
intended purpose. Different names of shampoos
differ significantly in the number of hazardous
substances that are part of them. Up to 13 of such
substances were detected.

Taking into account the number of sub-
stances dangerous to human health in the hy-
giene product, the price of the product and the
assessment of product quality provided by con-
sumers, among the 25 items of shampoos were
identified those most recommended for con-
sumption: Shakylab, sulfate-free for normal hair;
Pirana, Nettles; Kallos Cosmetics, for normal
and oily hair; «Vitex», «Silky and shiny curls»,
children’s; Aasha, for colored hair; Ammway,
2-in-1; Yaka, with wheat proteins and Yaka es-
sential oils; Brelil, for smoothing hair; Liv Delano,
«Freshness and Comfort».
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Y cxaa0di gcix wamnymnia mMicmamosbes pi3nt wki0AU8T KOMNOHEHMU, AKTL, HAKONUYYIOUUCD Y OP2AHIZMT,

MOACYMD 3a80amu WKoOU 300P08°10 A100UHU 3A2AL0M. BOHU MOHCYMD CRPULUHUMU ANeP2110, NPOBOKYBAMU
CMAPIHHA, NPU3B00UMU 00 HEePBOBUX NOPYULEHD 1 CePULBO-CYOUHHUX 3AX80PI08AHD. Ane, He38aHauu Ha
ye, Yl PeuosUHU He MOHCHA BUKAIOUUMU 31 CKAAOY CYUACHUX WAMNYHIE, MOMY WO 0e3 HUX KOCMeMUUHT
3acobu empamams ceoi seaacmugocmi. IIpasuasvbrHull sUOTP WamnyHo 00nomMmoHice 3HUSUMU PUSUK ULKLO -
AUB0ZO0 BNAUBY, AAe ON5 Yb020 HeoOXTIOHO 3HAMU, HACKIALKU He2AMUBHO MO e 8nAUBAMU HA 300P08’ 1 MOU
YU THUWUU TH2pedienm.

Memoto pobomu € suditeHHs HAUOIADUL He3NeUHUX 2PYN WAMNYHI8 13 N02AA0Y 8micmy 8 ix ckaadi

Hebe3neuHux 04 300po8’a A100unu pewosun. 06’ exmom pobomu € wamnyHi (25 Hatimernysans). [Ipedme-
mom 00CAT0HCEHHA € ONUC HAUOIAbWL 6e3NneuHUX 048 CNOHCUBAUA 2PYN WAMNYHIE 13 8PAXYBAHHAM T UTHU
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U cYyb’ eXMUBHOT OYIHKU CNOAHCUBAULE. BUXTOHUMU OAHUMU NOCAYHCULA THHOPMAYLA NPO CKAAD KOHCHOZ0 13
WAMNYHIB, BKAZAHA BUPOOHUKOM HA MOBAPHIU YNAKOBYL KOHCHO20 00CAI0HEeHO020 2i2leHIuH020 3aco0y. I1i0
yac npogedenHs 00CAI0HCEHHA BUKOPUCTOBYBAAUCS NOPIBHANBHO-ONUCO8T, 2PAPIUHT, & MAKOH CMAMUC -
muuni (memo0d K-cepednix xaacmeprozo ananidy) memoou o6 podxu i nadanus ingpopmayii. Pesyavmamu
pobomu marmb NPaKMuUiHe 3HAUeHHA, OCKINDKU A8AAI0MDb 00010 Peromer0ayii 048 CNOHCUBAUA, ULO 1O~
A82a10Mb Y HeodbxridHocmi eub0py 3acodie 0ocoducmoi 2izienu (WamMnyHio) ceped 3anPoONOHO8AHUX NePENIKL8
Hatibe3neuHIWUX 3PA3K18 13 HAUMEHULO0M YLTHOM0 U HAUKPAUWUMU CNOHCUBLUMU BAACTNUBOCNAMU. ¥ MaKUL
nepeatrkax maomsv 6ymu 6e3nocepedHvo 3ayiKasieni cnoxusayl, sxi 06a10Mms NPoO cMaH c8020 300P08’ 5.

Ruaro4oBi cioBa: wamnyms, cyavgamu, Koncepsanmu, napadberu, pmaramu, arepzerni peLosutU.
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