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Abstract. In the presented article, based on the detailed analysis of scientific sources and many years of own experi-
ence in production of the probiotic foods, the definition of “probiotics” in cosmetics, as well as the definition of “living” and
“probiotic” cosmetics is proposed.

The skin is a complex barrier organ that has a symbiotic relationship between microbial communities and host tissue
via complex signals provided by the innate and the adaptive immune systems. It is constantly exposed to various endogenous
and exogenous factors — physical, chemical, bacterial and fungal, as well as the effects of the hormonal disorders, which affect
this balanced system potentially leading to inflammatory skin conditions comprising infections, allergies or autoimmune dis-
eases. In opposition to the gut and stool microbiome, which has been studied and described for many years, investigations on
the skin or scalp microbiome lasts only for last 10 years. Therefore, the screening of effective means of correcting and/or main-
taining the human normoflora for the preservation of healthy skin microbiome today is an urgent task.

It is well known that probiotics and prebiotics are helpful for specific disorders in the human body. Skeptics wonder:
can the probiotics and prebiotics be scientifically applied in cosmetics? Different clinical studies indicated that they have spe-
cial effects in cutaneous apparatus directly or indirectly, which can be considered from different aspects. Probiotic bacterio-
therapy can have great potential in accelerating wound healing, in preventing and treating the skin diseases including eczema,
atopic dermatitis, acne, allergic inflammation or skin hypersensitivity, UV-induced skin damage and cosmetics products.
Therefore, some firms are already incorporating bacteria and/or their lysates into skin creams with the promise of
«rebalancing» the community of bacteria that live in the human body and delivering healthier, more radiant-looking skin.
However, such parameters as the type of probiotic, the form in which it is added to the formulation (living bacteria, lysates,
etc.) and the recommended concentrations of these ingredients in cosmetic products that are safe and effective are still not de-
fined. Due to currently widespread use of probiotic cosmetic products in the world beauty industry, the concept of "probiotic"
in the cosmetic industry requires a clear definition.
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AHoTamisi. Y npeacTaBieHiil cTaTTi Ha OCHOBI ACTAIBHOIO aHANI3y JITepaTypHUX IKepes Ta 6araTopi4HOro BIACHOTO
JOCBi/ly 1II0JJ0 CTBOPCHHS MPOOIOTHYHUX NMPOIYKTIB XapuyBaHHS 3allpOIIOHOBAHO BU3HAYEHHS «IPOOIOTHKIB» Y KOCMETHLI, a
TaKOX BU3HAYEHHS (CKUBOD» Ta «IPOOIOTUYHOD» KOCMETUKH.

lkipa € cknagHuM 6ap’€pHAM OpraHOM, Y SIKOMY iCHYIOTh CHMOIOTHYHI 3B’SI3KM MK MIKPOOHHUMH CIIIIBHOTaMH Ta
TKaHMHAMH-Xa3ssIMU Yepe3 CKIIaJHi CUTHAIH, Iepe0adyeHi BPOKEHOIO 1 aJanTHBHOIO IMyHHUMH cUcTeMaMH. BoHa noctiiiHo
MATAETHCS BIUIMBY PI3HUX CHJOTEHHUX i €K30TeHHHX (hakTopiB — (Qi3MYHHUX, XIMIYHUX, OaKTepiaJbHUX, TPUOKOBHX, a TAKOX
BIUTBaM FOPMOHAJIBHHX MOPYIIEHB, 110 IPU3BOASATH 10 3MiH y Liif 30a1aHCOBaHIli CHCTEeMi, HOTEHLIHHO BEAYTh JI0 3allJIbHUX
3aXBOPIOBaHb IIKIpH, SIKi BKIIIOYAIOTh iH(eKIil, aneprii abo ayToiMyHHi 3axBoproBaHHs. Ha BigMiHy Bix MikpoOioma Kuiey-
HYKa | BUIIOPOXKHEHD, SIKi OyJIM BUBYEHI i ONHCAHI MPOTAroM 0araTbox pPoKiB, JOCITIPKEHHS MiKpoOioma IIKipy abo BOJIOCSHOT
YaCTHHM TOJIOBH TPHUBAIOTh Jiniie octanHi 10 pokiB. ToMmy ckpuHIHT eheKTHBHHX 3aco0iB KOperyBaHHs Ta/a0o0 IMiATPUMaHHSI
HOPMOGIIOPH JFOIUHHM IS 30€peKEeHHsI 3I0POBOr0 MiKpoOioMa MIKipU ChOTO/IHI € aKTyaJbHUM 3aBJAHHSIM.

KuarouoBi cioBa: mkipa, Mikpo6iom, IpoOiOTHK, «KHBAa KOCMETHKay», «IIPOOIOTHYHA KOCMETHKaY, Oidinodbakrepii, a-
KToOaKTepii.
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Introduction. Formulation of the problem

The skin is a complex barrier organ made of a
symbiotic relationship between microbial communities
and host tissue via complex signals provided by the in-
nate and the adaptive immune systems. It is constantly
exposed to various endogenous and exogenous fac-
tors — physical, chemical, bacterial and fungal, which
affect this balanced system potentially leading to in-
flammatory skin conditions comprising infections, al-
lergies or autoimmune diseases. In opposition to the
gut and stool microbiome, which has been studied and
described for many years, investigations on the skin or
scalp microbiome only started recently. Therefore, the
screening of effective means of correcting and/or main-
taining the human normoflora for the preservation of
healthy skin microbiome today is an urgent task [1,2].

Pro- and prebiotics have become ingrained in
dietology and healthy diet system. Due to their high ef-
ficiency, last years they became very popular among
consumers worldwide as an efficient and secure way to
support or restore human health. Most of scientific re-
searches related to probiotic, prebiotic and symbiotic
products are focused on human digestive tract [3].
However, during the last decade opportunities of ap-
plying pro-and prebiotics locally — on skin, that is to
use them as a part of hygienic items and cosmetics —
generate interests of scientists from the whole
world [2].

Skeptics wonder: can the probiotics and prebiot-
ics be scientifically applied in cosmetics? Different
clinical studies indicated that they have special effects
in cutaneous apparatus directly or indirectly, which can
be considerable from different aspects. Probiotic bacte-
riotherapy can have great potentials in preventing and
treating the skin. Therefore, some firms are already in-
corporating bacteria and/or their lysates into skin
creams with the promise of “rebalancing” the commu-
nity of bacteria that live in the human body and deliv-
ering healthier, more radiant-looking skin [1,2].

Is production of cosmetic products with living
cultures of probiotics and/or lysates it possible in
Ukraine? What are special features of probiotic cos-
metics technology? For which innovations should pro-
ducers be ready to offer a brand new product to a con-
sumer — cream, scrub, lotion, toner, shampoo, gel or
decorative cosmetics with probiotics? Moreover, how
can we prepare the consumer to market appearance of
such cosmetics in Ukraine? We hope, we will manage
to give an answer to these and other questions in the
offered article.

The purpose of the study is to summarize mod-
ern ideas about the nature of a microbiome of the hu-
man skin and the influence of the cosmetic products
with probiotics on the healthy condition of the skin; de-
fining the concept of «probiotic» in the beauty indus-
try; the distinction between the definitions of “living
cosmetics” and “probiotic cosmetics”.

Task of the research:
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— give characteristics to skin microbiome and to
identify its function in support of skin health;

— to characterize features of probiotic cultures of
lactic and bifidus bacteria with respect to skin;

— to analyse existing cosmetic products and in-
gredients for their production with probiotics
and/or their lysates, to identify effect of probiot-
ics cosmetics on skin health;

— to define the term “probiotic” in the cosmetic
industry;

— to differentiate the concepts of “living” and
“probiotic” cosmetics.

Data and methods of the research

Framework of the research is methods of scien-
tific cognition, system approach, and consolidation of
existing scientific and technical information. In the re-
search, such general scientific methods as analysis,
synthesis, induction, analogy, abstracting, and specifi-
cation are used. The definition of the “probiotic” in the
cosmetic industry, the wording of the requirements for
“living” and “probiotic” cosmetics, results of recent
15-year researches related to use of probiotic cultures
of lactic and bifidus bacteria in technologies of special
and functional dairy products were used [4-6].

Skin microbiome: concept of the microbiome, its
functions, meaning in support of skin health

Human skin is an immunogenic organ working
as the first protective and biological sensor against
outdoor allergen. Main skin function is to protect hu-
man organism against environmental effect creating a
physical barrier. In addition, skin also exercises addi-
tional functions that include regulation of body tem-
perature; control of sweat production; sensing; keeping
of lipids and water [1,2]. Reinforcement of the barrier
function is especially important in case of inflammato-
ry diseases when this function is disordered, such as
atopic dermatitis, eczema, acne, dry skin, aging, etc.
Being a connecting link between internals and envi-
ronment, human skin is everyday effected by environ-
mental, chemical or physical factors (ultrasonic irradia-
tion, pollution, high and low temperatures, air condi-
tioning, low humidity level, etc.), psychological stress-
es and/or deficit of required nutrients in food [7].
Healthy and flesh complexion of skin is a result of
sense of well-being and continuous care. Recent re-
searches related to control of skin barrier functions
prove close connection physical, immunological, and
cell biological characteristics of skin and its bacterial
population [8].

Scientists became interested in colonization of
skin by microorganisms starting from the first micro-
scopic study of Antoni van Leuwenhoek in 1683.
However, the detailed researches of human microbiota
in dermatology were started due to Kligman in the
1950es[9], opposite to gut microflora that was studied
in details long age [10, 11]. In 2000, the Nobel laureate
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Joshua Lederberg suggested using the term “human  found out and characterized as actually pathogenic
microbiome” to describe the collective genome of our  ones. The rest part of microbiological world should be
indigenous microorganisms (microflora) colonizing the  considered as compensationally or optionally patho-
whole body [12,13]. Starting from this time, microbi- genic. Recent researches show that a microbiome can
ologists and dermatologists joined their efforts to iden-  be decisive in diagnosing an infection [18]. These ob-
tify and describe different microorganisms colonizing servations support a concept of so-called “hologe-
human skin to estimate a number of each population nome” [19].
and to understand, which microbial variety can cause In general, the microbiome is defined as a col-
one or another dermatological condition [14-16]. lective genome of microorganisms [12]. Thus, skin mi-
The “microbiota” term is referred to any micro-  crobiome is a genome of microorganisms present on
organism present in human body, and on it — in intesti-  skin, in which microorganisms support complex rela-
nal tract, nose, and tunica mucosa of mouth, mucous tions [16,20]. According to held researches, three
coat of lungs, head and body skin [17]. It should be groups of micoorganisms colonizing human skin are
noted that in general, about 200 microorganisms were  singled out (Fig. 1).

GROUPS OF MICROORGANISMS COLONIZING SKIN

1 GROUP: 2GROUP : 3 GROUP :
transitional tem poﬂl llicroorganisms
microorganisms microorganisms permanently
regularly present on skin colonizing
occasionally or a short peried skin
appearing

Fig. 1. Classification of microorganisms colonizing human skin [1]

Most microorganisms found on human skin are  ear) [22], while dry areas include, for example, upper
not dangerous for human health. Some of them are surface of buttocks [23]. Sweat glands, hair follicles,
even necessary for skin health. They release antibacte- and dermal balls are referred to other microenviron-
rial substances, prevent pathogenic colonization of skin ~ ments [24].
and effect its immunity. Today scientists have found 19 main types of

Microorganisms permanently compete for their  bacteria on skin of a healthy adult. They include Ac-
“place in the sun”, and the fact that permanent resi- tinobacteria (51.8%), Firmicutes (24.4%), Proteobac-
dents of skin do not let “strangers” in their living feria (16.5%) and Bacteroidetes (6.3%) [2]. Coryne-
space, is one of the most important and efficient ways  bacterium, Propionibacterium and Staphylococcus are
of protection against diseases [1,2]. most widespread [15]. Each microbial population has a

Recent researches proved that the healthy mi-  preferable environment of existence in different skin
crobiome of human skin is stable for a long period de- microenvironments [1,25]. Additional researches show
spite of external factors [21]. Possibly, one of reason that physiologically similar areas settled by similar mi-
for skin microbiome stability is that the latter is settled  crobial communities, for example, moist armpits, um-
by more diverse number of microbial colonies that any  bilical cavern, and poples have similar microbial com-
other epithelial surface [22]. position: they are mainly settled by Corynebacterium

In the context of bacteria, our skin can be species, though it is present Staphylococcus spe-
deemed a cultural environment composition of which  cies [15], and lipophile types such as Propionibacte-
is mainly a result of our genetics, diet, way of life and  rium adopted to the anaerobic environment rich with
a region where we live. Therefore, human skin is lipids [26-28]. In areas with intensive sebaceous excre-
unique and accordingly, skin microbiome of each per- tion on the face Propionibacterium species, Staphylo-
son is also unique [1]. coccus species prevail. Axillar area includes mainly

In the context of macroscopy, skin is a compo-  Gram-positive bacteria of Staphylococcus, Micrococ-
site surface relief with a large number of introsuscep- cus,  Corynebacterium, and  Propionibacterium
tions, pockets, and niches. Each anatomic niche en- types [29]. On the contrary, in dry area, skin microbi-
sures ecologically excellent microenvironment to ome includes p-Proteobacteria and Flavobacterial-
which microorganisms are adapting. There are three es [25,30]. On the microscopic level, even small differ-
main types of environments present on human skin ent life environments such as eccrine and apocrine
(Fig. 2): humid, lardaceous, dry and very humid areas  glands, oil glands and hair follicle are possibly con-
that include armpits, inner elbow or an inguinal nected with their own unique bacterial population [29].
fold [15,16]. Lardaceous areas include forehead, wing  Microorganisms are “attached” to a current body area,
folds (nostrils side), and retroauricular fold (behind the  and if to reseat them from one environment to another
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one, for example, from tongue to the forehead, they
will not be able to colonize the new territory or to
change the existing microbial community in this ar-
ea[1,2].

Several independent methods of identification
show that bacteria are present not only on skin surface
but they are also found in deeper epidermis layers and
even in dermis and skin fatty tissue [24]. These areas
have specific profiles of the microbiome and include a
great number of special types of cells such as dentritic
cells, melanocytes, and Langerhans’ cells,
which actively response to effect of bacteria metabo-
lism products. There is a hypothesis that microbial
population settling upper skin layers can move to sub-
epidermal tissues of phagocytes. However, penetration
mechanism of such microbes has not been yet identi-
fied [24].
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Most of researches are aimed at study of bacte-
rial composition of the microbiome, but viruses, fungi,
and arthropods also make an important part of the skin
microbiota. Researches have established that a prevail-
ing genus of fungi in skin is Malassezia, specifically
M. globosa, M. Restricta and M. Sympodial-
is [27,31,32]. Malassezia fungi are lipophile, often
connected with skin areas rich with sebum [33]. As in
case of bacteria, distribution of Malassezia depends on
features of each particular life area. For example, M.
Globosa prevails on the back, hindhead, and inguinal
folds, while M. Restricta is found in hairy part of the
head [11], external acoustic meatus, postaural folds,
and glabellar area [27]. Other skin areas, for example
foots, are colonized by a great variety of microorgan-
isms (for example, Aspergillus, Rhodotorula, Crypto-
coccus and Epicoccum) [27].
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Fig. 2. Topographical distribution of bacteria on skin sites [16]

Other eukaryotes settling human skin are re-
ferred to arthropod genus. As Malassezia fungi, Demo-
dex might also colonizes fat skin areas [34]. Now, two
types of mites with length of 0.2-0.4 mm residing on

Xap4oBa HayKa 1 TEXHOJIOTIs

93

human skin are known. Demodex folliculorum is found
in hair follicles in a group with other mites of the same
genus. Small Demodex brevis is rarely found in oil or
tarsal glands located on eyelid margins [35].
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Human virome is least studied. Despite of
methodological difficulties, the last research held by a
metagenome sequencing method with high throughput,
involving five healthy patients and one patient having
Merkel cell carcinoma, found availability of a great va-
riety of DNA viruses on human skin [36]. However,
due to insignificant scope of the research it cannot be
surely stated that these viruses are a part of typical skin
microbiome or they provide mutualistic benefit to a
host. There is an interesting hypothesis according to
which acknowledged pathogenic viruses such as hu-
man papilloma virus is a normal part of skin microbi-
ome [36—40].

Skin barrier and microbiota act like a shield
protecting the organism against harmful effect of out-
door environment. There is well-balanced interaction
between permanent and temporary populations on skin.
This balance continuously depends on internal and ex-
ternal (including environmental) factors that change
composition of microbial population on skin and a
function of host\s skin barrier. Change of this balance
is characterized as dysbacteriosis occurrence of which
can worsen such chronic skin diseases as atopic derma-

4,75-5,04

5.84-7.9

4,7-49

However, not only external factors contribute to
microbial population, both pH and body skin various
areas temperature also can play their role at microor-
ganisms’ growth or progress deceleration. According
to data given at fig. 3, the human body pH varies be-
tween 4.2 and 7.9 [54]. Therefore, an excessive use of
detergents involves alternation in skin pH, thus involv-
ing the irritation with changes in microbiome especial-
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titis and psoriasis [41—44], or acne [23,24,45,46].
However, dysbacteriosis can be observed not only
among bacteria, misbalance between bacteria and
commensal fungus strain on head skin is observed in
cases of patients disposed to dandruff [47,48].

In general, a large microbial variety is consid-
ered more beneficial as a diverse ecosystem is more
sustainable. The variety and condition of the skin’s mi-
crobiome depend on the sex, age, season, ethnicity, as
well as various stress factors, including physiological
trauma and psychological anxiety, which contribute to
the development of endocrine and metabolic changes
in the skin, directly affecting the metabolic processes
and pathogenicity of various microorganisms [49-51].
The skin microbiome is essentially influenced with
such factors as the climate, including temperature and
ultraviolet rays, as well as lifestyle, including alcohol-
ism or nutrition. Ultraviolet rays are known to be bac-
tericidal [52,53], meanwhile the excessive consump-
tion of alcohol and meals’ vitamins deficiency (espe-
cially under various dietary regimes or irrational nutri-
tion) render effects on the skin microbiotic balance de-
creasing its resistance to infections [28].

5.23

= J«<=
6,25
(sole of foot)

Fig. 3. Distribution of pH of a healthy human skin [54]

ly at hand’s skin [55]. Cosmetology and hygienic-
purpose products, makeup and moistening products al-
so modify the skin mirobiome [15,16,26,56,57].

An excessive use of antibiotics, which as previ-
ously remain an efficient tool in remedying all types of
bacterial infections, involved the appearance of several
types of antibiotics-resistant pathogenic strains thus
rendering impossible to cure corresponding infectious
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diseases consecutively enabling a steady disequilibri-
um in colon and skin microbiotic balance [59,60].

Both radiotherapy and chemotherapy used to
cure the cancer also can produce effect onto microbio-
ta[61].

However, not only external factors misbalance
the healthy skin’s microbiota. The internal ones, as,
e.g. an excess in skin’s fat, typical for pubescence pe-
riod, activate the P. acnes, their hypercolonisation po-
tentially capable to produce the skin acne and non-
balanced microbiotic state.

It is necessary to note that there are also the sex-
related variances of skin microbiotic composition, de-
pending on physiologic and anatomic specificity, in
turn bound to such skin characteristics as hormones
production, perspiration, skin fat production, skin pH
and thickness, hair growth and use of cosmetics [62].
While human epidermis studies, essentially more var-
ied set of microorganisms has been found at females,
when compared to males, that being due to lower skin
surface acidity together with the use of cosmetic prod-
ucts [62].

Manipulations with microbial population aimed to
increasing the population of useful bacteria kinds are
hotly debated in the medical science.

Such manipulations can assist us, maintaining
the health level and/or reducing the index of undesira-
ble pathogens. Numerous researches prove the crucial
importance of healthy colon microbiome [63]. Its mi-
crobiotic components render essential influence to the
whole body health, its immunity characteristics and
clinical bodily response to the specific immunotherapy,
when curing cancer etc. Many experimental researches
established that the colon probiotic micro flora produc-
es a specific effect on epithelial and immunity cells
bearing antiallergic potential [64]. Several clinical
studies carried out in 2002 and 2006 [65,66] proved
that the probiotics induce the system effects extended
further beyond the colon even influencing several func-
tions of skin. That is why during this decade the re-
searchers seek to define the adaptive pattern between
colon and skin for accurate estimation of probiotics’
niche in the system of healthy skin microbiome main-
taining [14].

Probiotics: properties of lacto and bifidobacteriae
probiotic cultures respectively to skin

After the emergence in global markets of Da-
non’s probiotic yoghurts “Actimel” and “Essensis”
maintaining women natural beauty through favourable
effects not only for colon health but also for skin, there
took start also the products-for-skin series based on
yoghurts with probiotics. The first Company that fabri-
cated skin care series based on lactobacteries was
Payot. These products did not cause allergic reaction;
therefore, the producer’s consultants advised the line
even for women having very sensitive skin [67].
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The researchers of the cosmetic company Pupa
created a cosmetic products line that perfectly mois-
tures the skin together with age-protection, skin nour-
ishment and anti-wrinkles effect due to the lactic acid
presence. Use of these products increases the skin’s re-
sistivity to environmental factors; it restores the condi-
tion much faster after a continued solar irradiation or
peeling and scrubbing. Several cosmetic companies
initiated the hair care products with probiotics that en-
riched hair with vitamins, better clean and replenish its
condition with nutrients. Today, the probiotic-based
products make part to the production series of such
cosmetics manufacturers as Decleor, Clinique, Lan-
come, Burts'n Bees, Christina, Amala, Payot and
Dr.Pierre Ricaud [67].

So, what are the probiotics? The probiotics are
live microorganisms, consuming of which provide cer-
tain health-contributed effect that rendered additionally
to the basic meals’ effect [68]. Using probiotics within
nutritional ration gives a curing effect aimed on intes-
tinal flora normalization. Probiotic microorganisms are
selected following strict criteria with reference to both
security features and obligatory clinical studies [69—
72]. They shall meet such basic requirements: being
regularly present at the digestive-intestinal system at
the same time never bearing pathogenic nor toxic char-
acter; being actively involved into metabolism and
bearing an adhesive capacity, synthesizing bactericide
factors with prevention of pathogenic flora progress,
and, being safe at nutritional and clinical intake regi-
mens to produce a clear, expressed and clinically con-
firmed positive effect on human and animal body
health [69-72].

The most widely used and recognized probiotics
are [69-72]:

— Enterococcus (typical representative E. faeci-
umy;

— Lactobacillus (L. acidophilus, L. casei, L.
paracasei);

— Bifidobacterium (B. bifidum, B. longum, B.
breve, B. infantis, B. adolescentis).

The probiotics’ functions in
body [71,72]:

— to maintain the normal macrobiotic balance
(both digestive and dermal);

— to produce short-chain acids — acetic, lactic,
formic, which can act in peristaltic stimulators assist-
ing the large colon health function with decreasing the
environment pH that makes the colon immune against
the potential pathogens’ growth, such microbes as coli-
forms, clostridia etc. (cosmetology application as com-
ponents of skin tonifying lotions and for pH correction
after alkali-containing skin washing products; also
used as peeling composition components);

— to lower the potentially risky content of nitro-
gen in blood;

— to produce the metabolic factors, bacteriocins,
immediately inhibiting the pathogenic bacteria vital ac-
tivity (that reduces the inflammation and skin disease

the human
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through the use of tonics, lotions, creams containing
probiotic bacteriocins);

— to take active part in the colon (or skin) nor-
mal micobiota restoring after the therapy with antibiot-
ics;

— to inhibit the production of secondary biliary
acids at the digestive-intestinal system;

— to synthesize vitamins of group B, K, excreted
extracellularly and absorbed into the blood at the intes-
tine (or transepidermally, when added to cosmetic
products);

— to activate the whole body (or skin covers)
immunity system and protective functions;

— to act as tumours prevention factor that activi-
ty is related to immediate or intermediary reduction of
procancerogens’ quantity as well as to those bacteria
immunomodulatory action;

— to render the hepatoprotective, rachitis pre-
ventive, antianemic and antiatherogenic effects.

With respect to the aforementioned probiotics
properties, their following basic properties are identi-
fied considering the epidermis (and every day more
and more new prospects to their application are re-
vealed) [73,74]:

Antimicrobic properties: several metabolites of
probiotec bacteria demonstrate the antimicrobic fea-
tures, particularly, Lactobacillus acidophilus produces
the Acidocin B; Bifidobacterium sp. produces the Bac-
teriocins NS5; Lactobacillus casei produces the Case-
icin; Enterococcus faecium — Enterocin A, Enterococ-
cin; Lactobacillus plantarum — Plantaricin A and C,
Pediocin AcH. Therefore, the probiotics can assist in
elimination of harmful, pathogenic microorganisms
that involve skin inflammation and diseases;

Calming effect: the probiotics’ interaction to
skin cells renders calming effect on cellular receptors
actuated with pathogens presence as “alarm factor” de-
tected. The “healthy” signals produced by probiotics
prevent actuating the immune response against “at-
tack” that would result acne or rosacea inflammation;

Anti-age effect: numerous studies data witness
an evidenced lifting effect produced by probiotics thus
increasing the skin’s regeneration and reparation pro-
cesses, reducing wrinkles’ number and depth and re-
storing the skin vital tonus at the same time that delib-
erating skin from toxins.

Under contemporary conditions, series of unfa-
vourable factors exhaust the skin microbiome’s natural
balance; therefore, the use of cosmetic products with
prebiotics represents a promising innovative trend in
cosmetology and cosmeceutics. The cosmetic compa-
nies develop creams, douche gels, shampoos, and other
skin care products on probiotics basis. Most often,
such products contain the bacteria DNA fragments,
parts of their cell wall, ferments and non-living bacte-
ria. Even such “cocktail” pattern is adequately capable
to involve the skin’s positive immune response thus
improving its condition [73].
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Advantages of prophylactic and/or therapy with
probiotics refer to the fact that these methods are high-
ly efficient for patients never causing any adverse or
by-side effects. The probiotics contribute into skin’s
health acting immediately through epidermis or indi-
rectly, when taken with dietary supplements and im-
proving the intestinal microflora. So, the skin therapy
with probiotics can be potentially approximated as a
standard treatment method [2].

Influence of the probiotic cosmetic products on skin
health condition

Numerous cosmetic companies in the last years
add probiotics to their anti-age creams and special
product lines for sensitive skin. Nevertheless, at food
industry the term “probiotic” defining the physiologi-
cally functional nutritive ingredient is widely used, the
cosmetic industry (as an independent branch) does not
use some standardized definition for probiotics. There-
fore, the consumers cannot understand what they
should expect from probiotic-based product [67].

When food industry uses the probiotic strains,
additional conditions arise: metabolism type, strength
to technological processing, maintaining the admissible
organoleptic characteristics, phage resistance, ability to
grow with certain substrates (e.g., milk environment),
biological properties’ stability at storage etc. [69-72].
In addition, there are some technical hindrances for
live probiotics inclusion to usual skin care products
with respect to a required storage period. Mostly, the
cosmetic products include a high content in water that
prescribes using of preserving agents for product non-
deterioration; consecutively, the marketable products
cannot contain live culture. However, such leading
trademarks as Clinique with its Redness Solutions line,
containing Lactobacillus Ferment, found a reasoned
way to solve the problem adding those cultures’ ly-
sates — probiotic ingredients, which are not live or via-
ble for colonies forming, just at the end of the techno-
logic process. This non-expensive solution does not re-
quire any substantial changes in preservatives use or in
any other product composition [67].

Today leading scientists proved the usefulness
of cosmetic products manufactured with probiotic bac-
teria lysates. The researches [75-78] mark a positive
effect of lysates of probiotic cultures Lactobacillus
delbreuckii, Lactobacillus rhamnosus, Lactobacillus
salivarius, Lactobacillus paracasei, Bacillus subtilis in
the composition of cosmetic products for atopic derma-
titis curing. It is noted that the lysates of Lactobacillus
delbreuckii cultures enabled the atopic dermatitis’ pro-
gress inhibition [76], and the Bacillus subtilis lysates
are used to the atopic diseases’ prophylactic [75], the
Lactobacillus  salivarius, Lactobacillus rhamnosus,
Lactobacillus paracasei lysates were used at the atopic
dermatitis therapy [77-78].

Several researchers studied the probiotic lysates’
effect on acne disease: the skin clinical condition was im-
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proved, when Lactobacillus acidophilus and Lactobacillus
bulgaricus lysates used [79]. The Bifidobacterium spec.
bacterial lysates provided the prophylactic of skin diseases
due to immunity anomalies as well as improved the condi-
tion of sensitive skin [80]. Inflammation curing with skin
sensitivity lowering are registered, when Lactobacillus
delbreuckii and Lactobacillus casei lysates applied
[81, 82]. An accelerated skin barrier function restoring has
been produced by lysates of cultures Lactobacillus para-
casei [83], and the Lactobacillus rhamnosus lysates main-
tained the prophylactic of UV-radiation skin damage [84];
the lysates of Lactobacillus reuteri protected the epidermal
keratinocytes [85]. Mixed lysates culture Lactobacillus
bulgaricus + Streptococcus thermophilus completed with
inuline prebiotic resulted in 70%-reducing of Staphylococ-
cus aureus population within 24 hours on the skin at the
same time stimulating the skin microbiome’s natural mi-
croflora growth, i.e. Staphylococcus epidermidis [86]. The
probiotic lysate Bifidobacterium longum sp. had a positive
effect for reactive skin at in vivo experiment with 66 vol-
unteers, decreasing skin sensitivity [7].

The skim milk fermented with Streptococcus ther-
mophilus culture enables skin hydration, rendering an anti-
oxidant effect and pH control. Additionally, this ingredient
cells protection effect was proved with the latest research-
es. Aloe vera, fermented with Lactobacillus plantarum, se-
lected from among 119 lactobacteria strains, produces the
skin hydration effect 4 times augmented in comparison to
A. Vera fermented juice. The soya milk fermented with
Bifidobacterium breve increases the hyaluronic acid pro-
duction by human body cells, and S. thermophilus YIT
2084 is capable to produce the hyaluronic acid by itself
[87].

Another proof of successful probiotics use at cos-
metic products is embodied with two brands example:
South-African company ESSE and North-American com-
pany, Mother Dirt, which, one step ahead of others, pro-
duce market products with live probiotics. Quoting Trevor
Stein, a Chief executive director of ESSE, the company’s
turn out amounted to 3.5 mln USD in 2015 that cipher in-
creasing under impressive rate of 300% annually. Current-
ly ESSE trades with two basic products: sensitive serum
and probiotic serum (at price of €70 and €150 respective-
ly), containing live microorganisms inactivated through
sublimation and stabilization with encapsulation technique.
The probiotic bacteria are activated, when contacting to
moistured skin. The company develops a new technology
that will allow ESSE to stabilize live microorganisms on
water-containing cosmetic products basis [67]. Mr. Stein
expects that during the following 10 years, the commer-
cialization of accessible technologies allowing characteriz-
ing human skin microbiome will open a completely new
cosmetic probiotics market. For example, the customers
will get opportunity of fast and relatively non-expensive
analysis of skin microbiome condition with further main
symbiotic species restoring through use of personally iden-
tified probiotic scheme to optimize the skin health.

Mother Dirt is trading with such cosmetic products
as AO+Mist (USD 49), first of its kind containing live
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ammonia oxidizing bacteria (AOB). Quoting Jasmine
Aganovich, President of the Mother Dirt, currently the
company investigates the bacteria potential to remedy ec-
zema, rosacea and other skin inflammatory diseases. They
are very enthusiastic as to AOB potential advantages in
this aspect as the White House in May 2016 launched the
«National Microbiologic Initiative» involving AOBiome,
the scientific partner of Mother Dirt. This Initiative will
play a key role in application of skin mibrobioma studies
results to create the consumer products (cosmetics inclu-
sive) innovating technologies.

Products, containing fermented and probiotic in-
gredients are mainly oriented on beauty market premium
sector. Retaining probiotics alive along production and dis-
tribution way is a complicated task. These products shall
be sold under aseptic conditions, also required is bacteria
preventing from excessive insolation, humidity, low tem-
peratures. That implies a set of operational problems limit-
ing type of packaging that can be used. Therefore, ESSE
selected the reusable double glass pack, with inner poly-
propylene bag containing the product, and Mother Dirt us-
es a completely reusable plastic package of pharmaceutical
type. AO+Mist, sold by Mother Dirt, shall be kept in a
cool storage before their first application and the skin care
products of ESSE allow storage at ambient room tempera-
ture [67]

Well aware of several probiotic cosmetics’ market
success, the producers developed and commercialized
such probiotic ingredients as Bonicel — local application
probiotic manufactured by Ganeden Biotech Inc. and oth-
ers. The composition of Créme de la Mer several decades
ago created by Estée Lauder contains the fermented algae,
and premium brands such as Murad (Unilever) and SK-II
(Procter & Gamble), Sulwashoo developed by Southern
Corea cosmetic industry giant AmorePacific and SU:M37
elaborated by LG Household & Healthcare, already along
several years sell products containing fermented and pro-
biotic ingredients. Such well-known brands as Oskia (GB)
and Tula (USA) also commercialize products based onto
fermented and probiotic ingredients [67].

No doubt arises as to the high profitability of “pro-
biotic” ingredients for numerous cosmetic manufacturers.
Nevertheless, considering recent wide forbiddance in EU
of “probiotic” word use on food packing, such ingredients
manufacturers shall be informed about the possible regula-
tory prescribed changes possible in a mid- and long-time
perspective thus influencing the application of probiotic
components in cosmetic compositions. Up to this time,
such probiotic parameters as the type, form introduced
(live bacteria, lysate etc.) and recommended concentra-
tions at the cosmetic composition proven to be both effec-
tive and safe are pending to be determined. However, as
the probiotic cosmetics is really on the trend top due to the
wellness trend in beauty industry progressing, the defini-
tion of «probioticy» concept for the cosmetic industry is an
actual need [67].

Defining of “living” and “probiotic” cosmetics
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To our opinion, in cosmetics and cosmeceutics the
“probiotics” should be classified as live microorganisms
and/or their lysates, which being used at cosmetic products
within recommended amounts, provide a positive effect
onto human skin additionally to the characteristic main
product’s effect. When probiotics used as cosmetic prod-
ucts components, the healing effect shall be directed on
skin microbiome normalization or maintaining.

With respect to possible variances of use at cos-
metic products of both vital probiotic cells and the lysates,
it would be convenient to differentiate between “living
cosmetics” and “probiotic cosmetics”.

The «living cosmetics» shall include cosmetic
products (compositions) containing live probiotic cells
within recommended amounts clearly defined for the last
storage date. Such “living cosmetics” shall not include ad-
ditives of preservatives or other antibacterial substances, it
shall be borne with a strictly defined storage limits and
conditions, and clear recommendations shall specify their
packing. The “living cosmetics” microbiological safety
shall be provided at the expense of innovative technologi-
cal solutions on raw material preparing and processing as
well as high antibacterial properties of used probiotics.
Considering the above, supposing the more probiotic
strains are present at the “living cosmetic” composition,
the higher will be the created composition antibacterial
properties (at standard precondition of symbiotic multipro-
biotics use).

Then, the “probiotic cosmetics”, in our view, shall
refer to cosmetic products (compositions), containing pro-
biotic lysates within recommended amounts. These cos-
metic compositions can include preservatives or other an-
tibacterial substances to provide the required product mi-
crobiology parameters.

From technological viewpoint, the “probiotic”
cosmetics manufacturing is simpler and the existing pro-
duction lines can be used for these series without tech-
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Kadeapa TEXHOJIOTH MOJIOKA, YKUPOB U MApPIOMEPHO-KOCMETHUYECKHX CPEJICTB,

Opecckasi HAMOHAIbHAS aKaieMus ITHIIEBbIX TexXHonorui, . Onecca, yi. Kanarnas, 112, 65039

AHHOTaIMs. B npencTaBiIeHHON cTaThe Ha OCHOBE JETAIBHOIO aHAN3a JUTEPATYPHBIX HCTOYHUKOB M MHOTOJIETHETO COOCT-
BEHHOT'O OIIBITA 110 CO3JAHHIO POOMOTHYECKUX HMPOYKTOB ITHTAHHS HPEUIOKEHO ONPENENCHUE «IIPOOMOTHKOBY» B KOCMETHKE, a Tak-
e OTPEJIENICHHE «OKUBOI» U «IIPOOHOTHYECKOID KOCMETHKH.

Koxa siBrsiercs clIoKHBIM OapbepHBIM OpPraHOM, B KOTOPOM CYILECTBYIOT CUMOMOTHYECKUE CBSI3U MEXKITY MUKPOOHBIMH COO-
OIIECTBAMU 1 TKAHSIMHU-X035€BaMH Yepe3 CIJI0XKHbIE CHTHAIIBL, IIPEyCMOTPEHHBIE BPOXKICHHOW 1 alallTHBHON NMMYHHOH CHCTEMaMH.
OHa MOCTOSIHHO TO/IBEPraeTcsl BO3ACHCTBUIO Pa3iIMUHBIX SHIOTEHHBIX U SK30T€HHBIX (PAKTOPOB — (PU3NUYECKUX, XMMHUUECKUX, OaKTe-
PpUAIBHBIX, TPUOKOBBIX, @ TAKKE BIMAHUAM F'OPMOHAIBHBIX HAPYILIEHHH, IPUBOIAIIMX K U3MEHCHHSIM B 3TOH COATAHCHPOBAHHOI CHC-
TeMe, KOTOPBIC IPUBOJAT K BOCIAIMTEIIBHBIM 3a00JICBAHHAM KOXKH, BKIIOYAIOIMM HHEKIIMH, AJUIEPTMH WK Ay TOMMMYHHBIE 3a0071e-
BaHUs. B oTimune oT MUKpOOHMOMa KHIIIEYHHKA U BBIIENICHH, KOTOPbIC ObUIM H3YYEHBI U OIMCAHBI B TEUEHHE MHOTHUX JIET, HCCIE0-
BaHUSI MHUKpOOMOMA KOXXW WM BOJIOCHCTOM YacTH TOJIOBBI JIATcs Juimb nocienaue 10 ner. Tlosromy ckprHHHT 3(QdEKTHBHBIX
CPEZCTB KOPPEKIMH /MU TTOACPIKAHMsT HOPMO(IIOpEI YenoBeKa Il COXpaHEH!sT 30POBOTO MUKPOOHOMA KOJKH CETOMIHS SIBIISIETCS
aKTyaJbHOU 3a1ayeil.

KuioueBble c10Ba: K0)Xa, MUKpPOOHOM, IIPOOHOTHK, OKUBasi KOCMETHKAY, «IIPOOMOTHYECKasi KOCMETHKay, OndriodakTepu,
JIAKTOOAKTEPHH.
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