DOI:10.19163/2307-9266-2017-5-2-98-116 Dapmayus u papmaronoeus T. 5 Ne 2, 2017

VIAK 615.326:549.456.1:54-142

BO3MOXHOCTU U CNELNDUKA UCINOJIb3OBAHUA NOJTUMEPOB
B KAYECTBE BCINOMOTIATE/IbHbIX BELLECTB B COCTABE KOCMETUYECKUX
CPELCTB HA OCHOBE NPUPOAHbIX MUHEPANIbHbIX CO/EN

B.B. Cuicyes', C.b. Eeceesa?

'000 «/lenoma Kanumany, 129090, Poccus, 2. Mockea, np. Mupa, 0. 36, cmp. 1
2000 «busumexcy, 360000, Poccus, Kabapouno-bankapus,
2. Hanvuux, yn. Ilywkuna , 101
E-mail: sbevseeva@yandex.ru

THE OPPORTUNITIES AND SPECIFICS OF THE POLYMERS APPLICATION
AS AUXILIARY SUBSTANCE IN THE COSMETICS COMPOSITIONS BASED
ON NATURAL MINERAL SALTS

B.B. Sysuev', S.B. Evseeva®

I"«Delta Capitaly, 36, Mira, Moscow, 129090, Russia
2 «Bivitexy, 101, Phushkina, Nalchik, Republic of KBR, 360000, Russia
E-mail: sbevseeva@yandex.ru

Ipupoonvle munepanbHvle COMU, UCTOUYHUKOM KOMOPBIX SAGISAIOMCA MEePMAIbHble 800bL,
MOpcKas 8004, pana o3ep, MuHepaivl (ouwioghum), WUpOKO UCHOIL3VIOMCSA 8 KAYyecmae
Ouon02UYeCKU AKMUBHBIX KOMNO3UYULL 8 cocmase Kocmemudeckux cpedcms. Cneyughuxot
MO SPYNNbl CuIPbsL AGNIAEMC CNOCOOHOCMb GIUAMb HA CMAOUTLHOCIb Peyenmypsl U
CEHCOPHble CBOUCMBA 20MOBOL NPOOYKYUL, YMO co30aem OnpedelieHHble COHCHOCMU NpU
paspabomke cocmasa. OOHUM U3 CHOCOOO08 VIyUUeHUsl CMAOUTIbHOCIU Peyenmyp s6/isem-
Csl UCNONIb308AHUE NOTUMEPOS 8 Kauecmeae 2elleobpazogamenetl u 3azycmumernei. Ilenvto
UCC1e006aHUA SBUTLOCH U3YYEHUE OAHHBIX HAYYHOU U MEXHUYECKOU IUmepanmypul, Kacaro-
weticsi HOMEeHKAAmypuvl NOIUMEPOB, UCNONB3YEMbIX 8 COCMABE KOCMEMUUECKUX CPEOCME, C
NPUPOOHBIMU MUHEPATLHBIMU CONISIMU, OCODEHHOCMEN UX NPUMEHEHUSI 8 COCMABe KOCMe-
MUYECKUX CPEOCME U GIUAHUU MUHEPATbHBIX COlell HA C80UCMEa ux pacmeopos. Mame-
puansl u memoowl. /1 nonyuenus OAHHbIX HaMU OblLIU UCHONb30B8AHbI MAKUe Pecypcyl,
kax eLIBRARY, PubMed, CyberLeninka, a maxoice mamepuanvl caiimog npouzgooumerei
U NOCMABUWUKO8 BCHOMOCAMENbHBIX 8eULeCE U 20MOBOU KOCMEMU4ecKol NpooyKyuu.
Pesynomamor u oocyyncoenue. Ananuz OaHHbIX TUMepamypvl U MmexHu4eckou uHgopma-
yuu ceuoemenbCmeayenm 0 mom, 4mo 6 Kauecmee NOoIuUMepos8 6 cocmage KOCMemuiecKux
cpeocme ¢ NpUpOOHbIMU MUHEPATbHBIMU CONAMU UCTOAb3VIOMCS, Ydlye 6Ce20, NPOU360-
OHble YeLNI0N03bl, KCAHMAHOBAS KAMeOb, A MAKICe NOTUSUHUINUPPOIUOOH U KApOOMepbi.
Omu eeujecmea 6ubINOIHAIOM QYHKYUU 2eneobpazoseameneti, Cmaduiu3amopos, dMyibea-
mopos, nieHKooOpazosamenel, YeIaNCHAIWUX azenmos. M 6 HayuHou, u 8 mexXHUuYecKou
qumepamype He umeemcsi 00CMaAmo4HO20 KOIULeCm8a C8e0eHUll 0 83auUMo0elcmeul ¢
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NPUPOOHBIMU MUHEPATbHBIMU CONIAMU NOTUMEPOS U UX GIUAHUU HA UX XAPAKMEPUCTUKU.
Taxoice onpedeneHHyI0 COAHCHOCMb 8 OYEHKe 83aUMOOEUCMBUsL NPeOCMABisien KOMNIeKC-
HOCMb U YHUKATbHOCb COCMABA NPUPOOHBIX CONLEBbIX KOMNIEKco8. 3akntouenue. Taxum
obpazom, ucciedosanue 3aKOHOMEpHOCmell U 0CODEeHHOCMel GIUAHUSL NPUPOOHBIX MUHe-
PATbHBIX conell Ha CMAOUILHOCIb PACMBOPO8 NOIUMEPOS, UCHOTIb3YEMbIX 8 COCMABe KOC-
Memu4ecKux cpeocms Kak 3azycmumerneti u 2eieobpazoeameneti, A615emMcs NepcneKmue-
HbIM HANPABIeHUueM COBPEMEHHOU NPAKMUKU.

Knrouesvie cnosa: npupoouvie Munepaivhvle Coau, NOIUMEPbI, 6CHOMO2AMENbHbIE Ge-
wecmaa, Kocmemuieckue cpeocmea

These days Natural mineral salts (biologically active ingredients), which are the
components of thermal springs, sea water, brine lakes, minerals (bischofite) are widely used
in the composition of cosmetic products. The ability to influence the formulations stability
and the sensory properties of cosmetics products is the specificity of this materials group,
which creates certain difficulties in the development of a composition. The polymers’use as
gelling agents and thickeners is one of the means of formulations stability improving. The aim
was scientific and technical literature review of the polymers assortment used in cosmetics
with natural mineral salts, their application in the cosmetic compositions and the influence
of mineral salts on the properties of polymers solutions. Materials and methods. Resources
such as eLIBRARY, PubMed, Cyberleninca, as well as the websites of the manufacturers
and suppliers of auxiliary materials, and finished cosmetic products were used to obtain
the data. Results and discussion. Analysis of literature data and technical information
suggests that cellulose derivatives, xanthan gum, and polyvinylpyrrolidone and carbomer
are the most commonly used polymers in cosmetic compositions with natural mineral salts.
These substances carry out functions of gelling agents, stabilizers, emulsifiers, binders,
sensorial modifier agents. There is insufficient information about the interaction of polymers
with the natural mineral salts and their influence on polymers properties in scientific and
technical literature. The complexity and uniqueness of the composition of natural salts
also represents certain difficulty in the evaluation of the interaction. Conclusion. Thus,
regularities and peculiarities of natural mineral salts influence on the stability of solutions
of polymers used in cosmetics as thickeners and gelling agents, is a promising direction of
modern pharmaceutical practices study.

Keywords: natural mineral salts, polymers, auxiliary substance, cosmetic products

Beenenue. Ilpuponnsie MHUHEpaJIbHbBIE
COJIA, UICTOYHUKOM KOTOPBIX SIBJIAOTCS TEP-
MaJIbHBIE BOZBI, pamna 03ep, MOpCKas BOJa,
MUHepasbl (OUIIOPUT), IIUPOKO UCIIONB3Y-
IOTCSl B COCTaBE KOCMETHMYECKHUX CPEICTB.
CBsA3aHO 3TO, B HEPBYIO0 OYEpElb, C TEM,
YTO NPUPOJHOE MHUHEPAIBHOE CBIPHE Xa-
paKTepusyeTcs IMHUPOKUM CIIEKTPOM OHOJIO-
TUYECKOM AKTUBHOCTHU: IIPOTUBOBOCIIAJIN-
TEJIbHOM, YBIIQXHAIOLICH, pelnapaTuBHOM,
Y®O-npoTeKTOPHOM, AHTUPATUKAIBHOU U
T.1. [lepednciennbie cBoiicTBa 00yCiIaBIu-

Introduction. The components based
on mineral salts — thermal waters, sea wa-
ter, salt and brine lakes, minerals (bischof-
ite) are widely used in cosmetics composi-
tion nowadays. This is due to the fact that
natural mineral raw salts are characterized
by a wide spectrum of biological activity:
anti-inflammatory, hydrating, reparative,
UV-protective, antiradical, etc. These prop-
erties determine the possibility of salts us-
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BalOT BO3MOXHOCTbH HMCIOJB30BaHUS COJIEH
B KOCMETHUYECKHUX CPEACTBaxX IJs yXona 3a
KOXKEW TpHU aKkHe, ICOopuase, aTONUYeCKOM
JepMaruTe, ISl KOPPEKLHMH BO3PACTHBIX
M3MEHEHUH KOXKH U 1esuttonuTa [ 1-6].

ChbIpbe MUHEPAIBHOTO MPOUCXOXKACHUS,
UCIIOJIb3yEMOE€ B KOCMETHKE, XapaKTepH-
3yeTCsl CIOKHBIM COCTAaBOM C Tpeoliaja-
HUEM HOHOB MAarHusl, KaJIbLIWsl, HAaTpUs U
XJIOPUJOB, a TAKXKE HAIMYHUEM Pa3IUYHBIX
MUKpo3JieMeHToB. ObecrneunBas, ¢ OJHOU
CTOPOHBI, OIpPENETCHHBIN OUOTOTUYECKHIA
3¢ dekt, coneBol cocTaB, HACBIIICHHBIN
ANEKTPOJIUTAMHU, C IPYTrOil CTOPOHBI, CO3/1a-
€T OIpPEACIICHHBIE CIOXKHOCTU MPU IPOU3-
BOJICTBE KOCMETHUUECKHUX CPEACTB [7].

UccnenoBanusi, NMOCBAIIEHHBIE TEXHO-
JOTUYECKUM OCOOCHHOCTAM TPOAYKIIMH
C IPUPOAHBIMHU COJIEBBIMH KOMILIEKCAMHU,
B Hay4YHOU JIMTEpAType OMHCAaHBI JJIsI KOC-
METUYECKUX CpPEICTB HAa OCHOBE TpA3U M
MUHEepanoB MepTBOro MOps U JIeKapCTBEH-
HBIX TPENapaToB ¢ MUHEPAIOM OHUIIO(HUT.
B o0mem ciyyae ormedaercs, 4TO BBICO-
KOKOHILICHTPUPOBAaHHBIE COJIEBBIE PACTBO-
pBI IPUBOJAT K CHMKEHUIO CTAOMIBHOCTH
KOCMETHYECKUX (POpM, B pe3yibraTe 4ero
YCIOXKHSETCSI TEXHOJOTMYECKUM MPOLecC
UX M3TOTOBJICHUS U XPAHEHHUs. DTO CBA3aHO
C BBICOKOM MOHHOW CHJIOM PacTBOPOB IIPHU-
POIHBIX COJIeH, YTO OOyCJIaBIMBaeT Orpa-
HUYEHUE UX KOHLUEHTPALUU B TOTOBOI KOC-
MeThuyeckoi npoaykuuu [8—10].

B Hacrosimiee BpeMmsi CyIIECTBYET He-
CKOJIBKO TIOJXO/IOB K PEUICHUIO 3TOH Mpo-
OneMbl, a OTHUM U3 HAIIPABJICHUM SBIISICTCS
UCIIOJIb30BAHUE TOJIUMEPHBIX KOJUIOUIOB
JUTSL 3aTYIICHUSI U CTAOMIIU3AINHN dMYIbCHU-
OHHOM CUCTEMbI (KPEMBI, MACKH, KOCMETH-
yeckoe Monouko) [7, 10, 11].

B Toxe Bpemsi ecTb BEpOSTHOCTb Me-
KMOJICKYJISIPHBIX B3aUMOJICUCTBUN  (KOM-
TUIEKCO00pa30BaHusl) MOJTUMEPOB C MOHAMH,
BXOISIIIUMU B COCTaB MHUHEpanoB. MuHe-
pajbHbIE KOMIUIEKCHI C BBICOKHM COZEP-
YKQHWEM MOHOB MAarHus U KaJbIUs 32 CUET
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ing in cosmetic products for skin care at
acne, psoriasis, atopic dermatitis, for the
correction of age-related skin changes, cel-
lulite [1-6].

Natural mineral salts used in cosmetics,
characterized by a complex composition
with a predominance of ions of magnesium,
calcium, sodium and chloride, and the pres-
ence of different trace elements. Composi-
tion, rich in electrolytes provides on the one
hand a certain cosmetic effect of the natural
mineral salt, on the other hand creates cer-
tain difficulties in the manufacture of cos-
metic products [7].

The technological features of products
from natural mineral salts in the scientific
database is described for cosmetic products
based on mud and minerals from the Dead
Sea and drugs with the mineral bischofite.
In the general case, it is noted that highly
concentrated salt solutions lead to the sta-
bility decrease of cosmetic forms, resulting
in a complicated technological process of
their manufacture and storage. This is due
to the high ionic strength of the natural min-
eral salts solutions, which leads to limita-
tion of their concentration in the cosmetic
products [8—10].

There are several approaches for this
problem dealing. The polymer colloids use
to thicken and stabilize emulsion systems
(creams, masks, lotions) is one of the direc-
tions [7, 10, 11].

At the same time there is a possibility
of intermolecular interactions between the
polymers and ions found in mineral salts
composition. Mineral salts with high con-

tent of magnesium and calcium ions due
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JIOHOPHO-AKIIETITOPHOTO ~ B3aMMOJICHCTBUS
MEX1y HOHOM METaJljla U MOJMMEPHBIM JIH-
TaH/IOM CIIOCOOHBI 0OPa30BBIBATH KOOPIU-
HAI[MOHHBIE CBS3U (XEJIaTHBIE KOMILIEKCHI),
B KOTOPBIX IIPOUCXOUT 3aMeIlleHHe MPOTO-
HOB JIUTaHJ1a HOHAMU METAJJIOB U MOCIEY-
folriee 00pa3oBaHUE MOHHOM CBSA3H, TO €CTh
KOMILJIEKca rnoiaumep-metasi [12]. 1o mo-
KET MPHUBECTU K HM3MEHEHHUIO (PU3MKO-XU-
MUYECKUX CBOMCTB IMOJIMMEpa U CKa3aTbCs
Ha CTAOWJIBHOCTH Teliel, PEeoJIOrHYeCcKuX
CBOICTBaxX cocTaBa. BO3MOXXHOCTh TakKoro
B3aMMOJICHCTBUS JOJKHA YUUTHIBATHCS TIPU
CO3/IaHUU KOCMETUYECKUX CPEICTB C MUHE-
pabHBIMU COJISIMU.

Lenabo ucciaenoBaHusi SBUIOCH H3Y-
YeHHe JIaHHbIX HAyYHOW W TEXHUYECKOU
JTUTEPATyphl, Kacarolleicss HOMEHKJIATY-
pBI TIOJIMMEPOB, HCIIOJIb3YEMBIX B COCTaBE
KOCMETHUYECKUX CPEJCTB, C MPUPOTHBIMU
MUHEPAIbHBIMU  COJIIMH, OCOOEHHOCTEM
UX TIPUMEHEHHSI B COCTaBe KOCMETHUECKUX
CPEICTB M BIUSHUU MHHEPAJIbHBIX COJIEH
Ha CBOMCTBA WX PaCTBOPOB.

Marepuanabl U MeToabl. /i1 monyde-
HUSl JIAHHBIX HaMHM OBbUIM MCIOJIb30BaHBI
Takue pecypcbl, kak eLIBRARY, PubMed,
CyberLeninka, TexHuueckue MaTepualbl,
Marepuaibl CAaiTOB MPOU3BOAUTENCH U TO-
CTaBIIMKOB BCIIOMOTAaTENIbHBIX BEIHIECTB U
TOTOBOM KOCMETHUYECKON MPOIYKIIUH.

Pe3yabrarsl u 00cy:xaenne. Hamu 6611
IPOaHAJIM3UPOBAH COCTAB KOCMETHUECKHUX
CPEIICTB Ha OCHOBE MUHEPAJIbHBIX COJIEH
MepTtBOro mMopsi, MOpCKO#l BOJbI U OHIIIO-
¢uta. B xome wuccienoBaHUsS BbIIEICHBI,
UCIIONIb3yEMbIE B COCTaBE KOCMETHUECKHUX
CPEIICTB C MUHEPAJIbHBIMU COJISIMHU, BCIIO-
MoOTaTelIbHbIE BEIIeCTBa MOJIMMEPHOU MpH-
ponpl (tabm. 1) [13-16].

to donor-acceptor interaction between the
metal ion and polymer ligand capable to
form coordination (chelate) complexes, in
which occurs the substitution of protons of
the ligand by metal ions with the subsequent
formation of ionic bonds, i.e., the complex
polymer-metal [12]. This can cause changes
in of the polymer physico-chemical proper-
ties and affect the gels stability and the cos-
metics composition rheological properties.
The possibility of this interaction should be
considered when creating cosmetics with
mineral salts.

The aim was scientific and technical da-
tabase review of the polymers used in the
cosmetics with natural mineral salts assort-
ment, their application in the cosmetic com-
positions and the influence of mineral salts
on the properties of polymers solutions.

Materials and methods. Resources
such as eLIBRARY, PubMed, Cyberlen-
inka, technical materials, websites of the
manufacturers and suppliers of auxiliary
materials, and finished cosmetic products
were used to obtain the data.

Results and discussion. The composi-
tion of cosmetic products based on miner-
al Dead Sea salt, sea water and bischofite
was analyzed. The auxiliary substance of
the polymer nature commonly used in the
cosmetic products composition with min-
eral salts highlighted during the study are
presented in the table 1 [13-16].
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Taonuya 1 — Bcnomozamenvhvle 6eujecmea ROAUMEPHOI RPUPOObL, RPEOCHIAGeHHblE
6 cocmaee KOCMEemu4ecKux cpeocme ¢ MUHepanbHolMu CONAMU
Table 1 — The auxiliary substance of polymeric nature, represented in the cosmetic
products compositions with natural mineral salts

Kocmeruueckoe cpenctso / Cosmetic formulation ITommmepst / Polymers
VYkperuisironiasi CbIBOpoTka Juist nuia (Bio Marine, «Sea [enmtono3a, kapobomep,
of spay») (U3pauns) / Sea of Spa Bio Marine Firming TUAPOKCHUITPOTTHIIIEILTION03a /
Dead Sea Face Serum (Bio Marine, «Sea of spa») Cellulose, carbomer, hydroxypropyl
(Israel) cellulose
Kpem ounmatroniuii HaceIeHHbIH, «4Ahava» (U3panib) / I'uapoxcudTrneITI0N03a /
Rich Cleansing Cream, «4hava» (Israel) Hydroxyethylcellulose
DKCTpUM-MAacKa NOATATHBAIONIAS ¢ 3PPEKTOM CUSHUS, I'uapoxcuyTHAIEIITIONO3A /
«Ahava» (U3paunp) / Extreme Radiance Lifting Mask, Hydroxyethylcellulose
«Ahavay» (Israel)
Macka ounmaronias rpsizesasi, «4hava» (U3pannp) / I'mapoxcuayTrILENTI0N03a,
Purifying Mud Mask ( for normal to dry skin), KCaHTaHOBasi KaMeab /
«Ahava» (Israel) Hydroxyethylcellulose, xanthan
gum
[MunuHr TpsizeBoit ais nuna, «Ahava» (U3pannp) / ['uapoxcud THITEIITION03a /
Ahava Facial Mud Exfoliator, «4hava» (Israel) Hydroxyethylcellulose
[IunuHr s Tenna ¢ MOpcKoi conblo, «Algologie» AnbpruHaT HaTpusl, KCAaHTaHOBAs
(®pannms) / Sea Salt Body Exfoliant, «A4/gologie» Kamenp /
(France) Alginate sodium, xanthan gum
Kpem-cunyar, «Algologie» (Opannus) / Créme Silhou- Anbrunar Harpus /
ette Algologie, «A4lgologie» (France) Alginate sodium
Kpewm nerkuit ysnaxustoumit SPF 15, «4hava» KcanranoBas kamenp,
(M3pamis) / Time to Hydrate Essential Moisturizing Lo- MTOJTUBUHUIITHPPOITHIOH /
tion SPF15, «4hava» (Israel) Xanthan gum, polyvinylpyrrolidone
Kpewm s nmuna st 9yBCTBUTENBHON KOXH, «Ahavay buocaxapuanast kamenp,
(M3pams) / Comforting Cream Sensitive Skin Relief, TTOJTUBUHUIITHPPOITHIOH /
«Ahava» (Israel) Biosaccharide gum-1,
polyvinylpyrrolidone
KpeM yBrnaxHAIOMUN I ) KUPHOU KOXKHU C KapOowmep, meTunmerakpuar /
marupyromuM 3¢dexrom, «A4/gologie» (Ppanuus) / Carbomer, methylmethacrylate
Algologie Soin Matifiant, «4lgologie» (France)
[TurarenbHBIN HOYHOM KpeM ¢ MUHEpalilaMu MepTBOTro Kap6omep / Carbomer
MODPsI ¥ 9KCTpaKTaMu Bojiopociiei, «Jericho» (U3panin)
/ Nourishing cream with Dead sea minerals and plant ex-
tract, «Jericho» (Israel)
I'ens 1t BeH M ycTaBmux Hor «Vien controly», «9xobus» |  KcaHtaHoBast kamenb, TyapoBas
(Yxpauna) / Vein and tired legs gel «Vien contro», Kamenb / Xanthan gum, guar gum
«Ekobiz» (Ukraine)
[enb anTunenmonuTHBIN «Bishof-Lifey, I'uppokcumeTunuenonosa,
«bummod-Jlaid» (Poccus) / KCaHTaHOBas KaMeJlb, TyapoBas
Anti-cellulite gel «Bishof-Life», (Russia) kamenb / Hydroxymethylcellulose,
xanthan gum, guar gum
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Kak crnenyer u3 qaHHBIX, PEACTABICH-
HBIX B Tabmuie 1, B cocTaBe KOCMETHYE-
CKUX CPEICTB HCIIOJIb3YIOTCS KCaHTaHOBas
KaMe/b, LIEeJUTI0N03a U €€ MPOU3BOIHbIE (TH-
JPOKCUMETHUII-, TUIPOKCUITUI- U THAPOK-
CUIIPONWILEIIIION03a),  MOJMBUHUIIIUP-
ponuaoH, KapOoMep U JIpyrue aKpuiaThl,
aJbTUHAT HATPHsI, TyapoBas KaMeb, Onoca-
XapuaHas KaMeab. TakKe MOXKHO OTMETHTh
UCIIONIb30BaHME UX coueTaHuid. Mcmnomnb3o-
BaHUE KOMOWHAIINUI TIOJTMMEPOB, HAIIPUMED,
KCaHTAaHOBOH KaMeH U KapOOMepOB MO3BO-
JsieT JOOUThCS YIydllIEeHHOW Ouoaaresuw,
YTO, B CBOIO OYepe/ib, MO3BOJISIET CHU3HUTH
4acTOTY HAaHECEHUs CPEJCTBA Ha KoKy [17].

YacTb NOAUMEPOB TPATUIMOHHO HC-
MoJIb3yeTcsi B (hapMalieBTUUECKOW TMpaK-
TUKE B KayecTBe reieoOpa3zoBaTenieil Jis
Hapy>XHbIX JiIeKapcTBeHHbIX (opm. Tak,
MIPOU3BOJIHBIE LIEJUTIONO3bI  HCIIONB3YIOT-
Csl ISl TIONMYYeHUsT OPTaTbMOJIOTHIECKHX,
CTOMATOJIOTMYECKUX U IEPMATOIOrMUECKUX
TeJIeH.

[Ipon3BonHbBIE MOTUAKPHIOBON KHCIO-
ThI (KapOOMEpHhI) OJTHU W3 CAMBIX PacCIpoO-
CTpaHEHHBIX rejieoOpa3zoBareseil B cocTaBe
JEKapCTBEHHBIX (OpM. DTO O0OYCIOBICHO
UX YCTOMYMBOCTBIO K THJIPOJIU3Y M OKHC-
JICHUIO, MHUKPOOUOJIIOTMYECKON CcTaOuih-
HOCTBIO, XOPOIIIUMH aJAT€3HOHHBIMHU CBOK-
CTBaMH, OTCYTCTBUEM TOKCHUYHOCTH [ 18].

KcanranoBas kamens B (hapmareBTHYC-
CKOM MpPaKTHKE HCIIONB3YeTCS IS MOIy-
YCHUS TeJieH I Hapy>KHOTO TPUMCHCHHUS
(marmmpumep, Bxoaut B coctaB reneit «Chlo-
Site», «Kontpakrybeke») [19-20]. Ho nau-
Oonee MIMPOKO KCAHTAHOBAsl KaMeab HC-
MOJIL3YETCS B MUIIEBON MPOMBINIIIECHHOCTH
B KaueCTBE 3aryCTHUTENS M CTabMiIu3aTopa
[21, 22].

Hamu Obutn paccMOTpEHBI JaHHBIE JIU-
TEpaTypbl U TEXHUYECKOW JTOKyMEHTAIUH,
OTpaXkarolle BO3MOXXHOCTU U creuudu-
Ky HUCHOJB30BaHUsI KapOomMepa, KCaHTaHO-
BOM KaMeIu, I'yapOBOM KaMeIH, THIPOK-
CUATWIIIEIUTIONO3bI, aJbIrUHaTa HaTpus,

As follows from the data presented in the
table 1, xanthan gum, cellulose and its deriv-
atives (hydroxymethyl-, hydroxyethyl - and
hydroxypropyl cellulose), polyvinylpyrroli-
done, carbomer and other acrylates, sodium
alginate, guar gum, biosaccharide gum-1
are used in the cosmetic compositions with
mineral salts. The use of their combinations
in cosmetics can also be noted. So the use
of polymers combination: xanthan gum and
carbomer, allows achieving an improved
bioadhesion and to reduce the frequency of
the skin application [17].

Several polymers conventionally used
in pharmaceutical practice as gelling agents
for external medicinal forms. Thus, cellu-
lose derivatives are used to obtain eye care,
dental and dermatological gels.

Polyacrylic acid derivatives (carbomers)
are of the most common gelling agents in
the composition of the semisolid formula-
tions for topical administration. This is due
to their resistance to hydrolysis and oxida-
tion, microbiological stability, good adhe-
sive properties, lack of toxicity [18].

Xanthan gum is used in pharmaceutical
practice for topical application gels (for ex-
ample, gels “Chlo-Site”, “Contractubex™)
production [19-20]. But the most widely
xanthan gum is used in food industry as a
thickener and stabilizer [21, 22].

The literature and technical documenta-
tion data of the possibilities and the specific

of carbomer, xanthan gum, guar gum, arabi-
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MTOJIMBUHWINIMPPOJIUIOHA, @ TAKXKE TaKHUX
MOJIMMEPOB MPUPOJAHOTO MPOUCXOKICHUS,

Kak apaBHﬁCKaﬂ N KOH’>KaKOBasi KaM€Iu B

COCTaBe KOCMETHYECKHUX CpeacTB (Tabm. 2)

[23-27].

an and konjac gum, hydroxyethylcellulose,
sodium alginate, polyvinylpyrrolidone ap-

plication in the cosmetic products compo-

sition are presented in the table 2 [23-27].

Taénuya 2 — Xapakmepucmuka noaumepos npu UCnOaIb306aHUU
6 Kauecmee 6CnOMO2amebHbIX 6eU{eCME 8 KOCMEMUUECKUX CPeocmeax
Table 2 — Characteristics of polymers when used as auxiliary substances

in cosmetic products

HaumenoBanue monumepa /
Polymer

QOYHKIUOHAIBHOE
"asHauyeHue / Function

Kocmernueckue cpencrsa /
Cosmetic formulation

['upokcHA THIIIEIITION03a
INCI: Hydroxyethylcellulose

3arycTuTenb,
crabunmuzatop,
reaeo0pa3oBarelb,
CBSI3YIOIIEE BEIIECTBO,
IJIEHKOOOpa30BaTelb,
MOBEPXHOCTHO-aKTUBHAS
nmo6aska / Thickener, stabi-
lizer, gelling agent, binding
substance, the film former,
surfactant

OnonackuBaTen,
KOHAWIUOHEPHI, IIaMITYHH,
TeJIH JUIS BOJIOC, TIpEnapaThl JIst
XUMHAYECKOM 3aBUBKH, Kpacka
JUTSL BOJIOC, JIGTCKUE JIOChOHBI,
POJIMKOBBIE JI€30/I0PAHTHI /
Rinser, conditioner, shampoos,
styling gel, products for perm-
ing, hair tints and bleaches, baby
lotions, roller deodorants

AnbruHar HaTpus
INCI: Sodium alginate

Crabunmsarop, SMyIbraTop,
reseoopazoBaresnb / Stabi-
lizer, emulsifier,
gelling agent

Kpembl, 10ChOHBI, IIAMITYHH,
3yOHBIE TACTBI, MACKH IS JIUIIA
/ Creams, lotions, shampoos,
toothpastes, facial masks

KcanranoBas xamenn
INCI: Xanthan Gum

Crabwimzarop,
3aryCTHTENb, IMYJIBIaTop,
JIETKOE OYHIIAIOIIee
cpencto / Stabilizer,
thickener, emulsifier, light

JIOoChOHBI, KPEMBI, IIIAMITYHH,
KOHAUIHOHEpHI / Lotions,
creams, shampoos, conditioners

cleanser
I'yapoBas xkamenp Crabunuzarop, JIocbOHBI, KpEMBI, IAMITYHH,
INCI: Guar Gum 3aryCTHUTEb, KoHaUIHOHEpHI / Lotions,
smynsrarop / Stabilizer, creams, shampoos, conditioners
thickener,
emulsifier

buocaxapuanas kamenp-1
INCI: Biosaccharide GUM-1

Koppekrop cencopHbIx
CBOICTB, cTabmiu3arop /
Sensorial modifier, stabi-

lizer

Kpewmsl, renun, macku Ji1s BOJIOC,
nocwoHbl / Creams, gels, hair
masks, lotions

Kap6omep
INCI: Carbomer

['eneobOpa3zoBarenb,
3aryCTUTEIb, IMYJIbIaTOP
/ Gelling agent, thickener,

emulsifier

JIoCchOHBI, KpEMBI, IIAMITYHH,
KOHJIUITMOHEPBI, MACKHU, TEJH /
Lotions, creams, shampoos, con-
ditioners, masks, gels
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IIpooonxcenue mabauywr 2 / Table 2 continued

KomxaxoBsas kamennb
INCI: Amorphophallus Kon-
jac Root Powder

3arycTurenb, SMybraTop,
KOPPEKTOP CEHCOPHBIX

cBoiictB / Thickener, emul-
sifier, sensorial modifier

JIoCchOHBI, KpEMBI, T€JIH, MACKH,
TeJIu JIJIs JTyIia, 3yOHas macra
/ Lotions, creams, gels, masks,

shower gels, toothpaste

ApaBuiickasi Kame/lb
(rymmuapabuK)
INCI: Acacia Gum

Conmynbrarop,
cTabunuzarop,
3aryCTUTENb,
MJICHKOOOpa3oBaTelb,
CBSI3YIOIIMI areHT /
So-emulsifier, stabilizer,
thickener, the film former,
binding substance

Kpewmpsl, renu, 10Ch0HBI, MAaCKH1
nst aia / Creams, gels, lotions,
facial masks

[TonuBUHUATIMPPOINIOH
INCI: PVP

Cralunu3zarop, CBS3YIOIIEE
BEIIECTBO, 3aT'yCTUTEIb,
IeHKooOpa3oBarens / Sta-
bilizer, binding substance,
thickener, the film former

Kpemsl, renu, 10Cb0OHBI,
LIaMITyHH, J1€3010PAHThI /
Creams, gels, lotions, shampoos,
deodorants

W3 naHHBIX TaOIUIBI CIEAYET, YTO Iie-
PEUMCIICHHBIE BELIECTBA MCIOJIB3YIOTCS B
COCTaBE PA3JIMYHBIX KOCMETUYECKUX (hopm
(KpeMmbl, JTOCbOHBI, €N, HIaMIIyHH, MAacKH
JUIS TU1a, 3yOHbBIE TACThI ), BHITTOIHSS (DyHK-
IUIO0 3aryCcTHTENeH, TrereodpazoBaresei,
cTaOMIM3aToOpOB, MJICHKOOOpa3oBareneil, a
TaKK€ BEIECTB, YIyYLIalONUX CEHCOPHbIE
CBOICTBa roToBOM mpoayKuuu. OCHOBHOM
TEXHOJIOTUYECKON (yHKIMEH MOIMMepoB
SBIISIETCS TIOBBILICHUE BSI3KOCTH WIIM (Op-
MHPOBAHHUE I'€JIEBOU CTPYKTYPBI Pa3IMYHON
MIPOYHOCTU. MHOIrME NPENCTABUTENN 3TOU
IPYIIIBI BBITOJIHSIOT B COCTaBE KOCMETHYE-
CKHMX CPEACTB CMEKHYIO TEXHOJIOTUYECKYIO
GyHKIMIO cTabUIM3aTOpa.

Kpowme toro, 15 kamenen u anpruHaToB
XapaKTEepHO YBIIAXKHAOLIEE (BIaroyaepx u-
Balollee) JercTBre Ha Koxy [23, 28].

HNmeroTcs 1aHHBIE MCCIIeN0BAHUM, MOMI-
TBep)Kaaromue 3()(HEKTUBHOCTh HCHOIb-
30BaHMUS KCAaHTAHOBOM, I'yapOBOM KaMe.H,
arapa, apaBUHCKON KaMeIu B KaueCTBE IPO-
TEKTOPOB OKHUCIJICHUS JIMIIUAOB B COCTaBe
KOCMETHYECKUX CPEACTB, YTO IIO3BOJISET
TOBOPUTH O BO3MOXHOM YyCWiIeHHH YD-3a-
IIUTHBIX CBOMCTB KOMIIO3ULIMI HA UX OCHO-

Be [29].

As it can be seen from the table 2 the
presented auxiliary substances are used in
various cosmetic forms (creams, lotions,
gels, shampoos, facial masks, toothpastes),
performing the function of thickeners, gell-
ing agents, stabilizers, film formers, and
substances that improve the sensory prop-
erties of the cosmetics product (sensorial
modifier). The main technological feature
of polymers is the viscosity increase or gel
structures formation. Many polymers per-
form in the cosmetic products composition
the related technological function of the sta-
bilizer.

As for example, gums and alginates
have a moisturizing (moisture-retaining) ef-
fect [23, 28].

There is evidence of studies confirming
the effectiveness of the xanthan, guar gum,
agar, arabian gum usage as lipid protectors
in the cosmetic composition, which sug-
gests a possibility of increase of UV-protec-
tive properties of the products [29].
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Takum 00pa3oM, TOJUMEpPHBIE COEIHU-
HEHHUS B COCTaBE KOCMETHYECKHX CPEJICTB
BBITIOJIHSIFOT HE TOJIBKO (DYHKIIMIO OCHOBHI,
HO W TPUAAIOT MPOAYKTY JIOTOTHUTEIb-
HbIE CBOMCTBA, MPUCYIIINE KOCMETHYECKUM
CpelCcTBaM — YBIQKHSIOIIUE, 3allUTHHIC,
OUYHMIIAIOIINE, YTO TMOATBEPXKIAET palro-
HaJbHOCTh MX HCIIOJIB30BaHMS B COCTaBE
KOCMETUYECKUX CPEACTB C MPUPOIHBIMHU
MUHEpaJTbHBIMUA KOMIUIEKCAMH.

JI71s1 O1IEeHKM BO3MOXKHOCTH B3aMMO/ICH-
CTBUSI TIPUPOAHBIX MHHEPAIBHBIX COJICH
U TOJUMEPOB B COCTAaBE KOCMETUUYECKUX
CpENCTB, HAMH OBbUIA U3YYECHBI JaHHBIC JTU-
TepaTyphl O CTPOCHUU MOJTMMEPOB U UX TEX-
HOJIOTMYECKHUX 0COOeHHOCTAX (Tabm. 3) [21,
23,24, 30, 31].

Kax BuHO 13 TabNuU1IbI 3, UICIIONIb3yeMble
B COCTaBE KOCMETHYECKHUX CPEJICTB IMOJIH-
MEpHBIE COCTMHEHUS SBJISIETCS POTYKTaMHU
pPacTUTENLHOTO, MHUKPOOHOJIOTHUYECKOTO U
CHHTETUYECKOTO MpoucxoxkaeHus. Hecmo-
TPsL HA TO, YTO MHOTHUE TOJUMEPHI UMEIOT
MOJINCAXapUIHYIO MPUPOIY, OCOOCHHOCTH
UX CTPOCHHMSI TMPEIOJIaraloT pazInyHbIe
XapaKTEPUCTUKH BSI3KOCTH M XapaKTep IO-
BEJICHUS B MPUCYTCTBUM MUHEPAIBbHBIX CO-
JIEH.

AHanmu3upys JaHHble TaOaMIbl 3, ciie-
JIy€T BBIJICTUTh YCTOMYUBOCTD K BBOJJUMBIM
B PELENTYPYy Pa3IudyHbIM BEIIECTBAM reje-
oOpasoBarelis  TUIPOKCUITUIIIEIUIIONO3HI,
YTO CBSA3aHO C HEMOHOTEHHBIM XapaKTEpPOM
aToro nonumepa [25, 30].

Taxoke 3aciyKMBaeT BHUMaHUS M CTa-
OWJIHHOCTh KCAaHTAHOBOW KaMmenu TpH HC-
MOJIb30BAHUU DJIEKTPOJIUTOB, B YaCTHOCTH
coJiel kanplius U Maraus. B uccnegoBanu-
X OTMEYAETCS YBEJIMUECHHE BSI3KOCTHU Tefiei
KCaHTaHOBOW KaMmeu pu J0OaBJICHUH pac-
TBOPOB XJIOpWJIA HATPHUS U XJIOpUJIA KaJus,
U X CHHEPIH3M MPH MCIOJIB30BAHUU C TY-
apoBO KaMeJbl0, KaMeJIbI0 POYKKOBOTO Jie-
peBa M KOHXaKOBOW Kamenpio [22, 23, 32].
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Thus, the polymeric auxiliary substanc-
es in the composition play not only the
foundation role (thickeners, gelling agents),
but they also give to the product addition-
al properties inherent to cosmetic products
such as moisturizing, protective, cleansing,
confirming the feasibility of their applica-
tion in the cosmetics.

To assess the possibility of interaction
between natural mineral salts and polymers
in the cosmetic products the database on the
polymers structure and their technological
features were studied (table 3) [21, 23, 24,
30, 31].

As it can be seen from table 3, the poly-
mers used in the cosmetic compositions are
the products of plant, microbial and syn-
thetic origin. Despite the fact that many
polymers are polysaccharides, features of
their structure require different viscosity
characteristics and behavior in the presence
of mineral salts.

The resistance to various substances
supplementation into formulations with hy-
droxyethyl cellulose, which is associated
with nonionic nature of this polymer, should
be mentioned [25, 30].

The stability of xanthan gum solutions
when using electrolytes, in particular salts of
calcium and magnesium is also noteworthy.
The xanthan gum gels viscosity increase af-
ter sodium chloride and potassium chloride
solutions addition and xanthan gum synergy
when used with guar gum, carob gum and

konjac gum has been noted [22, 23, 32].
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[lonHble cOMM AJIBITMHOBOM KHUCJIOTHI U
MOJIMBAJICHTHBIX METAJIJIOB HE PACTBOPUMBI B
BOJIE. DTO HAXOJUT MPAKTUYECKOE MPUMEHE-
HUE: 17151 00pa3zoBaHus OoJiee BA3KUX, YCTOM-
YUBBIX I'eJIEN K pacTBOpPam aJlbIMHOBOW KHUC-
JIOTHI M JIbTUHATA HATPUs TOOABISIFOT COMH
MOJIMBAJICHTHBIX MeTaiioB. lIpakrnueckoe
NPUMEHEHHE 3TO UMEET, B YACTHOCTH, B CO-
CTaBE TaK Ha3bIBAEMbIX aJIbIMHATHBIX MACOK
I una. JlelicTBMe OCHOBAaHO Ha TOM, YTO
COJIU KaJIbLIKs, HOHBI KOTOPOT'O BBICTYIAIOT B
KauecTBE CIIMBAIOIIET0 areHTa, B3auMoJIeH-
CTBYSI C KapOOKCWJIBHBIMH TPYyTITIaMUA MOJIe-
KyJ aJbT'MHATOB, 00Opa3ylOT Telid, KOTOpPhIE
CIOCOOHBI COXpaHsTh Gopmy [23, 33].

[[lupokoe HCHOJIB30BAHUE PACTBOPOB
KaMeZel B KaUeCTBE 3aryCTUTEIICH B IHUILIE-
BOM IIPOMBIIIVICHHOCTH B HACTOSIIIEE BPEMsI
00yCJIaBIMBAET MHTEPEC K TPOBEICHUIO UC-
CIeNOBaHUN UX (U3UKO-XUMUUYECKUX Xa-
PaKTEPUCTUK U B3aUMOJICUCTBUS C IPYTUMHU
BEIIIECTBAMH, HCIIOJIL3YEMBIMH B COCTaBE
MUIIEBBIX MPOIYKTOB (OPraHUYECKHE KHUC-
JIOTHI, COJIH, caxapa u Jip.).

B wacTHOCTH, HCccnenoBaHbl XapaKTepu-
CTHUKH BSI3KOCTEH pacTBOPOB KCAHTAHOBOM
KaMe/ld, TyapoBOM KaMeIu U KaMeIu POXK-
KOBOI'O JI€peBa Pa3IMuyHOW KOHLECHTpPAIUH,
MOJITBEPIUBIIINE UX YCTOMYUBOCTH B IIUPO-
koM auanaszone pH [32, 34, 35]. Nmerotca
AHHBIC MCCIIEOOBAHUN BIMSHUS ITHIIECBOU
conu (HaTpusi XJIOpUIA) B PA3IMYHBIX KOH-
[EHTPaIlMAX Ha BSI3KOCTh PACTBOPOB KCaH-
TaHOBOU Kamenu [36].

Tak ke paccmarpuBaOCh BIMSHHUE Ha-
TPHS XJIOPUJIA HA BI3KOCTh CHHEPTHUECKUX
CMecell KaMeJel: KOH)KaK-KCaHTaH, B pe-
3yJbTaTe KOTOPBIX JI0Ka3aHO, YTO TeJIH, TO-
Jy4eHHbICE Ha OCHOBE OMHApHOW CMECU B
COJIEBBIX pacTBOpax O0OJAaOT JYyYIIUMHU
MIPOYHOCTHBIMU XapaKTEPUCTUKAMHU, YEM
BOAHBIE [22].

B HOpmaruBHON NOKyMEHTAallMM OTME-
YaeTCs, UTO BEChMa YyBCTBUTEIIbHBI K JICH-
CTBUIO COJIEM MOJIMBAJICHTHBIX METAJIJIOB
resu kapoomepa [37].
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Full salt of alginic acid and polyvalent
metals are insoluble in water. It finds practi-
cal application: the salts of polyvalent met-
als should be added to solutions of alginic
acid and sodium alginate for the viscous
and resistant gels formation. Practical appli-
cation this has, in particular in the so-called
alginate face masks. The action is based
on calcium ions which act as cross-linking
agent interacting with the alginates mole-
cules carboxyl groups produce gels, capable
to save the form [23, 33].

The widespread use of gums solutions as
thickeners in the food industry currently of-
fers interest to their physico-chemical char-
acteristics and their interactions with other
substances used in food products (organic
acids, salt, sugar, etc.). The viscosity charac-
teristics of the xanthan gum, guar gum and
gum carob of different concentrations solu-
tions, confirming their stability in a wide pH
range were studied [32, 34, 35]. The various
salt (sodium chloride) concentrations effect
in on the xanthan gum solutions viscosity
was researched [36].

The influence of sodium chloride on the
synergistic gums blends (konjac-xanthan)
viscosity was also discussed. It was proved
that the gels on the basis of binary mixtures
in the salt solutions have better strength
characteristics than water gels [22].

It shout be noted that the carbomer gels
are very sensitive to the action of polyvalent

metals salts [37].
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Yro Kkacaercs ryapoBOHM, KOH)KAKOBOW,
KCAaHTaHOBOH, apaBuWiicko u Ouocaxa-
pUIHON KaMeau, NaHHbIE O BIUSHHUM Ha
CTAOMIIBHOCTh HMX PACTBOPOB MPHUPOIHBIX
MHHEPAJIBHBIX COJIEU B JOCTYITHOW JINTEPA-
Type OTCYTCTBYIOT. HecMoTpss Ha Hamuuue
JAHHBIX O BBICOKOW KOMILIEKCOOOpa3yro-
el CoCOOHOCTH TMOTMBUHWIITUPPOITHUIO-
Ha, BJIUSIHUE Ha €ro pacTBOPbl MUHEpaIb-
HBIX COJIEW TAK)KE HE ONUCAHO.

Crenudukoit B3auMoIedCTBUS IPUPO/I-
HBIX MUHEPAJIBHBIX COJIEU U BCIIOMOTaTellb-
HBIX BEIIECTB ITOJIMMEPHOU IPUPOBI SBIIS-
€TCsl UX KOMIUIEKCHBIA COCTaB: PAa3JINYHOE
MPOLIEHTHOE COOTHOUIEHUE COJIEH MarHwus,
HATpusl, KaJiblus. Tak, B MOPCKOM COJIH IIpe-
oOaiaet HaTpus XJIOPUI, B TO BPEMsI KaK B
consix MepTtBoro mopsi u Outiodure — mar-
Hus xyopun [7]. Vcxons U3 3Toro, MOKHO
Mpearonararb pasHbld XapakTep H3MEHe-
HUs (PU3UKO-XUMHUYECKUX ITapaMeTpOB pac-
TBOPOB MOJIMMEPHBIX resieo0pa3oBaTenei u
3aryCTUTENEN IIPU B3aUMOJIECTBUM C IIPU-
POIHBIMU MHUHEPAIbHBIMU KOMILIEKCAMU
Pa3JIMYHOTO MPOUCXOXKACHUS (TepMaibHbIE
BOJIBI, para, Oumogur).

3akirouenue. Takum oOpazom, aHaIH3
JAHHBIX JIMTEPATYPbl CBUAETEIBCTBYET O
TOM, 4YTO B Ka4eCTBE IOJIMMEPOB B COCTa-
BE KOCMETHYECKUX CPEICTB C IMPUPOIHBI-
MM MHUHEPAJIbHBIMU COJIAMU HCIIOIB3YHOT-
Cs Yaule BCEro MPOU3BOAHBIE LIEJUIFOIIO3bI,
KCAaHTaHOBAsl KaMe/lb, a TAK)K€ MOJIUBUHUII-
MUPPOJIUIIOH U KapOoMepbl. ITH BEIIECTBA
BBITIOJHSIOT (PYHKIIMU Tesieo0pa3oBaTeei,
CTAOMIIN3aTOPOB, SMYJLIaTOPOB, TICHKO-
oOpazoBaresniell, YBIQKHSIONIMX AareHTOB.
B HayudHOU U TEXHUYECKOU JIUTEPATYpPE HE
AMEETCSI JTOCTAaTOYHOI'O KOJIMYECTBA CBe-
JIEHUM O B3aMMOJECUCTBUU C HPUPOJHBIMU
MUHEPAJIbHBIMU COJISIMU TOJUMEPOB U HX
BJIUSIHUM Ha MX XapaKTEPUCTUKU. Taxxe
ONPEACIICHHYIO CII0)KHOCTH MPEICTABISAET
KOMIUIEKCHOCTh M YHMKAJIBHOCTb COCTaBa
MIPUPOJHBIX COJEBBIX KOMIUIEKCOB. Ilep-
CIIEKTUBHBIM CJIEAYET CUMTATh MCCIIEI0BA-

As for the guar, konjac, xanthan, arabic
and biosaccharide gums, data on effect of
the natural mineral salts introduction on
the stability of their gels, are not present in
the available database. Despite of data on
the high complexing polyvinylpyrrolidone
ability, the effect on the mineral salts on its
solution was not described.

The specificity of the natural mineral
salts interaction with polymers concern to
a complex composition of natural mineral
salts: different percentage of magnesium
salts, sodium, calcium. So sea salt is dom-
inated by sodium chloride, while Dead Sea
salt and bischofite — magnesium chloride
[7]. On this basis, it is possible to assume
a different character of changes in physical
and chemical parameters of polymers solu-
tions in the natural mineral salts complexes
interaction.

Conclusion. Thus, the analysis of da-
tabases suggests that the cellulose deriv-
atives, xanthan gum, and Polyvinylpyr-
rolidone, and carbomer are the most used
polymers in the cosmetic composition with
the natural mineral salts. These auxilia-
ry substances are used as gelling agents,
stabilizers, emulsifiers, binders, and mois-
turizing agents. In scientific and technical
database the information about the interac-
tion of polymers with the natural mineral
salts and the natural mineral salts impact
on their influence on the polymer solutions
characteristics is not widely presented.
A certain difficulty is represented by the

complexity and uniqueness of the natural
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HUE BIIMSHUS TPHUPOJHBIX MHHEPAIbHBIX
cojieil Ha CTa0MIIBHOCTh PAcTBOPOB MOJIH-
MEPOB, a TAKXKE BIMSIHUE HA (PU3UKO-XHUMHU-
YeCKUe U MOTPEOUTENbCKIE CBOMCTBA TOTO-
BOTO MPOIYKTa, UCHOJIB3yEMbIX B COCTaBe
KOCMETUYECKUX CPEICTB B KauecTBE 3ary-
CTUTEJIEH U reneo0pa3oBaresnei.
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