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ASSESSMENT OF NANOTECHNOLOGY’S
APPLICATION IN PREVENTION OF PHOTO
AGING AND DERMATOSES IN UKRAINE

The article describes the problem of photo aging, which is relevant in the world, and also analyzed
dermatoses that are exacerbated by the action of sunlight. Assessment of morbidity and mortality from
melanoma and dermatoses are given and it is shown growth of the indexes in recent years in Ukraine and
abroad. Application of photo-protectors (sunscreens), in particular in the cosmetic products, is the basis
of prevention of conditions that were investigated. It is founded that global approaches to the creation
of modern photo-protectors include the usage of nanotechnology. The author has analyzed the domestic
market of nanocosmetics, among which were not found photo-protectors, which on the results of research
should be used to prevent photo aging, melanoma and other types of dermatoses.
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FORMULATION OF THE PROBLEM

Analysis of global trends in dermatologically
cosmetological practice shows great interest of the
community to the process of photo aging, namely
to the features of usage of the medical and cosmetic
products that can prevent premature and slow natu-
ral photo aging. Photo aging or photoageing (also
known as «Dermatoheliosis») is a term used for the
characteristic changes induced by chronic UVA
and UVB exposure. The deterioration of biological
functions and ability to manage metabolic stress is
one of the major consequences of the aging process.
Aging is a complex, progressive process which also
leads to functional and esthetic changes in the skin.
This process could result from both intrinsic, such
that it is genetically determined, as well as extrinsic
processes which include environmental factors [1].

Photo aging is a process of aging of the skin at-
tributed to continuous, long-term exposure to ultra-
violet (UV)radiation of approximately 300-400 nm,
natural or synthetic, on an intrinsically aged skin.
Photo aging is thus also known as aging of the skin
of the face, ears, neck and hands, caused by UVA
and UVB rays.

Current approaches to the creation of medi-
cines, including dermatological and cosmetic pro-
ducts include the use of nanotechnology in the
above-mentioned products.
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ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS
Analysis of modern publications on this is-
sue among national researchers showed that the
problematic issues of population’s photo aging is
denied, but science-based approaches to the use of
nanotechnology for its decision are absent.

FORMULATION OF PURPOSE
OF THE ARTICLE
Thus, the purpose of the study was the analy-
sis and evaluation of the problem and photo aging
and covering of the population with the dermato-
logical diseases in Ukraine and search for solution,
through the using of the nanotechnologies.

PRESENTATION OF THE MAIN MATERIAL

According to the theory of photo aging, the
most dangerous effect on the skin ultraviolet light,
it damages skin cells (affects DNA) and leads to the
formation of free radicals. Excessive, uncontrolled
stay under the sun causes photo aging, which is
ahead of chronological aging. During the process of
photo aging ultraviolet (UV) spectral plot sunlight
damages the elastin fibers of the skin that causes
dry skin, loss of elasticity, nascence of age spots,
skin picture is sharp pointed and rude. Effects of
photo aging are spots, sunburns. Preventing photo
aging — premature unnatural aging — is possible in
two cases: complete exclusion of being in the sun,
or usage of cosmetics containing photo-protectors.
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For adequate protection against UV, preventing
photo aging and successful photo procedures with
photo-protectors with the level of protection (SPF)
of at least 30-40 units are used.

It is known, most harmful sun for people with
fair skin and blond hair. These people belong to I
and II phototypes and at risk of malignant skin tu-
mors. They need to use sunscreens with the high-
est degree of protection 40-50. Swarthy by nature,
dark-haired (IV-VI phototypes) dermatologists rec-
ommend products with a degree of protection 20.

Outer skin protection from the sun provides ex-
ogenous photo-protectors - special creams, sprays,
emulsions, oil. According to the latest trends in
cosmetic science and practice outer photo-protec-
tors are parts of the variety of cosmetics such as
remedies for skin care, skin around the eyes, lips,
hair, and so on. Technologies such cosmetics usual-
ly include such chemical filters as skinoren (azelaic
acid) and retinoids (adapalene, tretinoin), as well
as natural filters. Fundamentally, that their long-
term (at least six months) use leads to improved
skin relief, reduction of lentigines and wrinkles,
pale pigment local areas, so there is no need to ap-
ply remedies for skin whitening.

Thus, the modern world dermatocosmetology as
themost effective method of preventing and combat-
ingphotoagingspecifiestheuseof photo-protectors.
Another area of application of dermatologically
cosmetological photo-protectors is the prevention
and treatment of malignant tumors of the skin,
photodermatoses and dermatoses that are exacer-
bated by the action of sunlight. The use of cosmetic
photo-protectors is possible in combination with
surgical treatment of photodermatoses, in combi-
nation with photodynamic therapy, or, if the need
for intensive care (surgery, photodynamic therapy)
is absent, as an independent method of treatment.

To the photodermatoses and dermatoses, which
are exacerbated by the action of sunlight include:
polymorphic photodermatose, prurigo solar, so-
lar urticaria, light pox, solar herodermia, senile
lentigines, solar keratosis, porphyria, pellagra,
erytematoz, dermatomyositis, rozartsea, peryoral
dermatitis, acne Mallorca, multiform exudative er-
ythema, Darier disease, xeroderma pigmentosum,
Bloom syndrome, syndrome Rotmund-Thomsen,
Cockayne syndrome, herpes, psoriasis summer,
vitiligo patients with I-II phototypes.

A major problem of domestic medicine is the
growth of morbidity from skin cancer, melano-
ma among the population of Ukraine. In 2012,
Ukraine had almost 3 thousand new cases of skin
cancer and 1,100 deaths reported [2]. The aver-
age in Ukraine incidence of melanoma is 6,18
cases per 100 thousand population [3]. Preven-

tion of this disease includes proper use photo-
protectors (according phototype and the neces-
sary frequency of application of the product).
During the complex treatment of photodermatoses
expert advice include consistent usage of sun-
screens (photo-protectors). At various photoder-
matoses and diseases that are exacerbated by expo-
sure to the sun, it is recommended maximum level
of protection means «50 +».

According to the national standards of care
(«DERMATOLOGY» III-IV level of care) thera-
peutic measures in case of therapy, for example,
discoid lupus erythematoses in children include
sunscreen creams (photo-protectors). Prevention
of urticaria caused by the action of low or high
temperature (L50.2), pigment scleroderma (Q82.1)
also includes sunscreen creams (state standards
of care). Protocol of care for patients with vitiligo
involves the usage of masking makeup (possibly
clarify that it is appropriate to include cosmetics
exactly sunscreen (photo-protectors) products).

Thus, the most practical and actual areas of
photo-protectors’ application includes: complex
of actions to prevent and eliminate photo aging,
prophylaxis and therapy of photodermatoses and
dermatoses that are exacerbated by the action of
sunlight, and the prevention of skin cancer.

In accordance with the objectives, next step of
the study included analyses of the global market
of nanotechnology. Nanotechnology has become
increasingly global in scale in recent years, with
cooperative efforts involving multiple countries
becoming more the norm than the exception. Inter-
national consulting firm «Lux Research» has de-
veloped a framework (called the Nations Ranking
Grid) for analyzing nanotechnology globally. Ac-
cording to estimates of the Lux Research by 2015
the demand for pharmaceutical products (medi-
cines, cosmetics) containing nano occupy third
place in the world after nanosubstantsiy and nano-
electronics (Fig. 1).
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Fig. 1 Prediction of the potential demand for nano
in 2015, min $

On results of the study it is founded that the do-

mestic market of cosmetic products, created using

of nanotechnologies is represented by several do-

Mapremune, 1021CMUKA MA PApMaKoeKoHOMIUHL OOCALOHCEHHS,



YMPABJIIHHSA, EKOHOMIKA TA 3ABE3NEYEHHA AKOCTI B ®APMALLJI, Ne 3(29) 2013

mestic manufacturers, including «NanoSvit» com-
pany (Kyiv), «Kharkov Pharmaceutical Factory»
company (Kharkov) which have produced a series
of creams containing nanosubstants. It should be
noted that the domestic market contains cosmetic
products that are developed using a patented meth-
od of nanotechnologies using, however, photo-pro-
tective products are absent among them.

In the domestic nano-cosmetics assortment
there is a core group of biologically active and im-
portant for human life metals: silver, copper, mag-
nesium, zinc, iron, manganese, cobalt, and molyb-
denum [4, 5].

One of nano-cosmetics were analyzed (RESULT
Skin Care, NanoSvit) — contains microelement
Zinc, but is not positioned as photo-protector (sun-
screen). Typically, imported cosmetics containing
zinc (zinc oxide) are defined by manufacturers as
those that have photo-protector properties.

It is well known that zinc oxide and titanium
dioxide (ranging from 10 nm to 100 nm) used in
cosmetics as a physical (syn.: mineral barrier,
UV Dblockers) UV filters. They create a protective
screen on the skin that scatters and partially re-
flects the whole spectrum of UV radiation.

Their main advantage is that it is a solid sub-
stance that is very stable and not inclined to react
when added to the cosmetics or dissolve in the last.
Thus, UV blockers are not absorbed into the skin
and act on the surface. So practically do not cause
of allergies, so is widely used in the manufacture
of products from sunburn for sensitive skin and
children.

At the same time, the application only natural
cosmetics filters usually have a low level of protec-
tion — SPF 20. Thus, for cosmetic products with a
high degree of protection and those which are used
in medical practice, the combination of both physi-
cal and chemical UV filters.

Summarizing, we can conclude that the domes-
tic industry does not produce photo-protectoral na-
nocosmetics that, given the results of the review of
international trends in prevention of photo aging
and increasing of photo-protectors’ usage, makes
relevant and appropriate the implementation on
the pharmaceutical market in Ukraine the national
quality photo-protector cosmetics based on nano-
technologies.

CONCLUSION

1. Problem of photo aging is relevant and one
that needs to be resolved globally and in Ukraine,
as photo aging ahead and accelerates biological ag-
ing. As the main method of preventing and slowing
of photo aging international community defines an
application of photo-protectors.

2. Analysis of dermatological incidence and
study of legislation on the matter confirmed the
need for photo-protectors’ using, such as cosmetic
products, for the prevention of socially dangerous
dermatologic diseases, including melanoma.

3. Application of nanotechnologies in the in-
ternational pharmaceutical market is the most
promising direction for the coming years, where
demand is projected at $ 180 million.

4. Application of nanotechnologies to create
photo-protectors has a fast development that meet
modern trends of photo aging and skin diseases
preventing.

5. Analysis of domestic cosmetics’ created us-
ing nanotechnology assortment has indicated the
absence in the market of photo protective derma-
tocosmetical products based on nanosubstantses.

The results of the research has shown lack of
domestic sunscreen (pfoto-protective) products for
prevention of photo aging and skin disorders on
Ukrainian pharmaceutical market that leads to us-
ing imported products.
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OIIIHKA 3ACTOCYBAHHS HAHOTEXHOJIOI'I! ¥ IIPODIJIAKTHIIL

®OTOCTAPIHHSA TA TEPMATO3IB B YKPATHI
Y crarti onucaHo mpobiemy (oTocTapiHHS, KA € aKTyaJbHOI0 Y BCbOMY CBiTi, a TaKOX
IpoaHaJi30BaHO JepMaTo3u, 10 3arOCTPIOIOTHCS I Ai€l0 COHAYHUX npomeHiB. OminKa 3a-
XBOPIOBAHOCTi Ta CMEPTHOCTI Biji TepMaTO3iB Ta MEJaHOMHY CBiJUMUTH PO PICT IIOKA3HUKIB
3a OCTaHHI pOKM B YKpaiHi Ta cBiti. 3acTocyBanHA (HOTOMIPOTEKTOPHUX 3ac00iB, 30KpeMa
Yy CKJIaZIi KOCMETUYHOI IPOAYKITii € 0CHOBOIO IPO(iJIaKTUKY CTaHIB, IO AOCJIiAKyBaJIUCH.
BceraHoBeHO, II0 CBITOBI migXoxu IO CTBOPEHHA CyYaCHUX (DOTOIPOTEKTOPIB BKJIIYAIOTH
BUKOPUCTAHHS HAHOTEXHOJIOTif. ABTOPOM 3iliCHEHO aHaJIi3 BiTUM3HAHOTO PUHKY HAHOKOC-
MEeTHUYHOI IIPOAYKILii, cepes AKOI He BUABJIEHO 3acobiB poTO ImMpoTeKTOpHOI mii, AKi, 3a pe-
3yJAbTATAMU HOCJiIKEHHS, AOIiJTHbHO BUKOPUCTOBYBATU AJs 3amobiraHHa (GOTOCTapiHHIO,
MeJIaHOMIi Ta iHIIIMM BUaM IepMaTo3iB.
Karouosi caoBa: ¢porocTrapinusa, MeraHoMa, GOTOIPOTEKTOPU, HAHOTEeXHOJIOTii, hapmalies-
TUYHUHN PUHOK.
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OIIEHKA MCIIOJIb30BAHUA HAHOTEXHOJIOT'HI B IIPO®HJIAKTUKE

DOOTOCTAPEHUA U TEPMATO30B B YKPAUHE
B crarne onucano npobiemy dhOTOCTAPEHUS, KOTOPAs SBJIAETCS aKTyaJLHON BO BCEM MUpe,
a TaK'Ke MPOaHAJM3UPOBAHBL IePMAaTO3bl, 000CTPSIOINECS IO NeHCTBUEM COJHEUHBIX JIY-
ueii. OmeHKa 3a00J1€Ba€MOCTH M CMEPTHOCTU OT J€PMAaTO30B M MeJaHOMbBI CBUIETEJIbCTBY-
eT 0 POCTe YKasaHHBIX IOKAasaTejell 3a IMocJaefHNe roAbl B YKpaune u mupe. IIpumenenne
(GOTONPOTEKTOPHBIX CPEACTB, B YACTHOCTH, B COCTABE€ KOCMETUYECKON NPOAYKIIUU, SBJIS-
eTcd OCHOBON NPOMGUIAKTUKU COCTOAHUNM, KOTOPHIE WHCCJIEAOBAJNCH. YCTAaHOBJIEHO, UTO
MeXKAYHAPOAHbIE IOAXOABI K CO3JLAHUI0O COBPEMEHHBIX (DOTOMPOTEKTOPOB BKJIOUAIOT WC-
MOJIb30BAHME HAHO TEXHOJIOTHiH. ABTOPOM OCYIIECTBJIEH AHAJW3 OTEYECTBEHHOI'O0 DBIHKA
HAHOKOCMETHUYECKON IPOAYKIUY, CPeJU KOTOPOI He BHISIBJIEHO CPEJCTB (DOTOIPOTEKTOPHO-
ro neficTBUs, KOTOPBIE, [0 Pe3yJbTaTaM WMCCJIEJOBAHUS, IeJIeCO00Pas3HO MCI0JIb30BATh IS
npenoTBpaIleHusa (POTOCTAPEHN A, PA3SBUTUA MeJIaHOMEL 1 IPYTUX BUAOB AePMAaTO30B
KuaroueBsie cioBa: orocraperve, MeaaHoMa, GOTOIMPOTEKTOPhI, HAHOTEXHOJIOrNY, (hapma-
IEeBTUYECKUI PHIHOK.
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