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B crarpe npencrasieHbl 0030pHbIE TaHHBIE
UCIIOJIB30BAHUS TMPUPOJHOIO MMHEPAIBHOIO
ChIpbs (pambl 03€p, TEPMaJIbHBIX HCTOYHUKOB,
MOPCKO# BOnbI, OWMIO(UTA) B COBPEMEHHBIX
KOCMeTH4eCcKuXx cpencreax. IIpeacrasien ac-
COPTUMEHT KOCMETHUYECKOM MPOLYKLHUHU, CO-
Jiep KAl MUHEPAJIbHBIE COMU. PaccMOTpeHbl
BOIIPOCHI, KACAIOIIHECS TEXHOJIOIMYECKUX 0CO-
OeHHOCTEH MONTyueHHs JaHHOM TPyTITbl KOCMe-
THYECKHUX CPE/ICTB, B YaCTHOCTH, CIIOCOOHOCTH
MHUHEPAJIbHBIX COJIEH BIUATH Ha CTA0MIBHOCTD
peUenTypbl U CEHCOPHBIE CBOWCTBA TOTOBOWU
npoaykuuu. [IpencraBieHsl criocoObl peleHus
3TOM Mpo0IEMBI U OCHOBHBIE ITOJIXO/IbI K pa3pa-
OOTKE pelenTypHI.

Ki1roueBble cj10Ba: KOCMETHYECKUE CPENICTRA,
MHHEPAJIBHBIC COJM, CTAOWIBHOCTh, pama o3ep,
TepMATLHBIC BOIIBI, OUIIIO(MUT, MOPCKast BOJIA.

B mHacrosimiee BpeMsi B COCTaBe KOCMeE-
THUYECKUX CPEICTB IIMPOKO HCHOJIb3YETCS
MPOAYKIMA HAa OCHOBE MHMHEPAJIBHBIX COJIEH,
HCTOYHUKOM KOTOPBIX SABJIAIOTCA CIICAYIOIIHC
MPUPOJAHBIC KOMIIOHCHTBI: MUHEpAJIbHAsA BOMa

4

The application of mineral raw materials
(brine lakes, thermal springs, sea water,
bischofite) in cosmetics is presented in this
article. The assortment of cosmetics that contain
mineral salts is presented. The technological
characteristics of production of these cosmetic
formulations, in particular the ability of mineral
salts to influence the stability of formulation
and the sensory properties of products are
given. The main approaches of that formulation
development are described.

Keywords: cosmetics, mineral salts,
stability, brine lakes, thermal waters, bischofite,
sea water.

The cosmetic products on the base of mineral
salts from the natural ingredients: mineral water
(thermal spring water), sea water, lake salt and
brine, minerals (bischofite) are widely used
nowadays.
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(Boga TepMalIbHBIX HCTOYHMKOB), MOpPCKas
BOJIa, COJIU U para 03ep, MUHEepaibl — OUIIodur.

Takast momymsipHOCTH OOYCJIOBJIEHA TEM,
YTO MPHUPOJHOE MHHEPATbHOE CHIPhE Xapak-
TEpU3yeTCsl JOCTATOYHO IIMPOKUM CHEKTPOM
OHMOJIOTMYECKOl aKTMBHOCTU: MPOTHBOBOCIIA-
JIUTEIbHOM, YBIAXKHSIOWIEH, penapaTuBHOM,
YO-npoTeKTOpHON, AHTUOKCUJIAHTHOW M T.J.
KocmeTnueckne cpeacTtBa Ha OCHOBE MHHE-
PaNbHOTO CHIPbs MPEICTABICHBI KaK COCTaBa-
MH, TpeJHa3HAYEHHBIMU JUIS TOBCEAHEBHOIO
KOCMETHUYECKOTO0 yXoJa, TaK M CpEeACTBaMU
JUIS. KOPPEKIUH OTIEIbHBIX KOCMETHUYECKHX
mpoOsieM: aHTUBO3PACTHBIE CPENCTBA, CPE-
CTBa aHTHUAKHE, CPEJCTBA MO YXOAY 3a CyXOi
Y 4yBCTBUTEJIBHON KOXKEU, aHTHUIICIUTIOIUTHBIC
CPEICTBa, a TAKXKE yXO/a 3a KOXKEW MpH TaKUx
3a005IeBaHUSAX KaK TICOpHa3, aTOMMYECKUA Jiep-
MATuT, po3area u T.1. [1-6].

BONbIIMHCTBO KOCMETUYECKUX CPENCTB C
MUHEPAJIbHBIMH KOMITO3UIIUSIMU MOKHO OTHE-
CTH K KOCMEIIEBTUKE — KOCMETHKE HHTEHCUBHO-
ro aeictBus. C ee BbIpaKEHHON aKTUBHOCTBIO
CBSI3aHBI U OCOOCHHOCTH peaTn3aliu: Mperumy-
IIECTBEHHO Yepe3 CaJOHBbI KPACOThI U CHelHa-
JTU3UPOBAaHHbIE Mara3uHsel (mpodeccuoHanbHas
KocMeTHKa Mapok «Algologiey», «Biomarisy),
anTeyHble ceTH (Mapku JeueOHOW KOCMETH-
ku «Vichy», «La Roche-Posay», «Biodermay,
«Avene» Ha OCHOBE TepMaJIbHbIX Box) [7-9].

ACCOPTUMEHT KOCMETHYECKHUX CpPEACTB Ha
OCHOBE OTJICJIbHBIX BUJIOB ChIPhsi MUHEPAJIbHO-
rO MPOUCXOXKACHUS TMpeAcTaBieH B Tabmuie 1
[2, 10-16].

Such popularity is due to the wide spectrum
of biological activity of natural minerals: anti-
inflammatory, moisturizing, reparative, UV-
protective, anti-oxidant, etc. Cosmetic products
based on mineral raw materials are presented
as formulations for the everyday treatment,
and for correcting certain cosmetic problems
such as skin aging, acne, dry and sensitive
skin, cellulite and psoriasis, atopic dermatitis,
rosacea [1-6].

Most mineral cosmetic formulations are
so-called cosmeceuticals — intense action
cosmetics. Their signified activity conduced
the implementation peculiarities: primarily
through beauty parlors and specialty shops
(professional cosmetics brands «Algologie»,
«Biomaris»), pharmacy chains (brand medical
cosmetics «Vichy», «La Roche-Posay»,
«Biodermay, «Avene» based on the thermal
waters) [7-9].

The range of cosmetic products based on

certain types of raw materials of mineral origin

is shown in Table 1 [2, 10-16].

Tabnuua 1 — Accopmumenm KocmMemuueckux cpedcme Ha OCHOGe CblPb

MUHEPATIbBHO20 npoucxomcdenu}l

Table 1 — Cosmetic products based on certain types of raw materials of mineral origin

Kocmernueckuit
Openj, cTpaHa-
MIPOU3BOAUTEND /
Brand, country

HanmMeHnoBanus kocMeTHIecKux cpenacts / Product

Kocmernueckne cpeacrsa Ha ocHoBe Mopckoii Boasl / Cosmetic formulations on sea water base

«Algologie» (Opanmms)
/ «Algologie» (France)

YYBCTBUTEIHHOMN KON )

qYBCTBUTEJILHOM KOXKH)

JUTSL AKUPHOM KOXKH )

«Algologie» Demaquillant caresse (Moouko ounIatomiee as

«Algologie» Masque confort (Kpem-macka ycrokanBatorasi KomQopr)
«Algologie» Serum nuit active (AKTHBHas HOUHAas CBIBOPOTKA JIJIsI

«Algologie» Lotion fraicheur douce (JIochoH 0CBeX)arONTHI MATKAN)
«Algologie» Soin matifiant (Kpem yBnakHstouuii ¢ Mmarupyroumm 3hhexrom

«Algologie» Gel moussant (I'esTb OUHIITATOTITHIA TICHSIIIANACS IS )KUPHOIN KOXKH)
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KocMmernueckuit
OpeHn, cTpaHa-
MPOU3BOANUTEND /
Brand, country

HanmenoBanus kocMeTndaeckux cpeacts / Product

«Algologie» Gel algo-lymphe (I'enb amst Tena anbromumdaTaecKuii)
«Algologie» Centella repairing concentrate (BoccranapnuBaromuit
KOHLEHTPAT JUIs Tella ¢ LEHTEIUI0N a3uaTcKoi)

«Algologie» Masque purete (Kpem-macka ouuiaromas Juist JKUpHOH 1
POOIEMHON KOXKH Ha OCHOBE OCIIOH TIIMHEI)

«Biomaris» (I'epmanusi)
/ «Biomaris»
(Germany)

«Biomaris» hautcream (Kpem mist koxn)

«Biomaris» marine active mask (AKTHBHas1 Macka)

«Biomaris» super rich creme (CynepnuraTenbHbIi KPEM)

«Biomaris» young line active cleansing gel (AKTHBHBIN OYHIIAIONINI TEIIb)
«Biomaris» anti-age (BoccTanaBnuBarommii Kpem)

«Biomaris» hand und nagelcreme (Kpem s pyk)

«Biomaris» nature augencreme (Kpem 11st Bex)

KocMeTnka Ha ocHoBe panbl 03ep / Cosmetic formulations on lake brine base

«Ahavay (U3panib) /
«Ahavay (Israel)

«Ahavay Refreshing cleaning gel (Ouuiaronuii ocBexKaroIInii Tejb)

«Ahavay Comforting sensitive skin (Kpem myist nvtia 11t 9yBCTBUTEINBEHOMN KOXKH)
«Ahava» Reach cleaning cream (Kpem ounmiaronuii HachIIEeHHBIN )

«Ahavay Night replenisher normal to dry skin (Kpem HOUHO¥ 111 HOpMAITEHOM
U CyXOH KOXKH)

«Ahavay Essential day moisturizer combination skin (Kpem yBrnaxxusirommi
JUTSE KOMOMHHPOBAHHOM KOXKH )

«Ahavay» Active moisture cream gel (Kpem-renb akTHBHBIH yBIaKHSIOIINI )
«Ahavay All in one ling toning cleanser (CpencTBo TOHH3HpYIOIIEE
OYMIIAOLIEE «BCE B OTHOMY)

«Ahava» Dead sea OSMOTER TM concentrate (CeiBoporka OSMOTER TM
C MHHEpaJaMH MEPTBOTO MOPSI)

«Ahavay Extreme radiance lifting mask (Macka nmoarsiruBatoriast ¢ 3ppexrom
CUSTHHS)

«Ahavay Purifying mud mask (Macka ouniaromias rpsizeBasi)

«Ahava» Hydration cream mask (Macka KpeM yBJIaXKHSFOILAs )

«Ahavay Facial renewal peel (CpencTBo MaTKOe OTIIENYIIMBAIOIIEE TS JIHIIA)
«Ahava» Gentle eye cream (Kpewm nerkuii 11 Kok BOKpYT T71a3)

«Ahavay Mineral toning water (JIocb0H MUHEpaTbHBIN TOHUZUPYIOIIHHA TS
JIUIIA)

«Ahava» Eye make up remover (CpeacTBo Juisi CHATHSI MaKUsKa C I71a3)
«Ahavay Liquid Dead sea salt (Comb MepTBOTO MOpSI )KHIKas )

«Ahavay Softening butter salt scrub (Ckpa0-maciio Ha OCHOBE COJIeli MEpTBOTO
Mops)

«Ahava» Mineral showing gel (I'enb 1151 gy1a MuHepanbHBIN)

«Ahava» Mineral hand cream (Kpem st pyk MUHEpaJIbHbIH)

«Sea of spa»
(M3pawnib) /
«Sea of spa» (Israel)

«Black pearl» face mousse cleaner (Ounmarormmii Mycc 115 JIUIIA)

«Black pearl» refreshing cleansing milk (JKemuyxHoe oumIaroniee MOIOUYKO
JUTSL JTATIA)

«Black pearl» refreshing toner (JKem4ay>kHbIi OYMINAIONINA TOHUK IS JIHIIA)
«Black pearl» age-control day cream SPF-25 (OKemuyxHBIi KpeM NpOTHB
MIPU3HAKOB CTApCHMUS)

«Bio spa» active facial toner (Tonuk s tuna 6e3 cupra)

«Bio spa» cleaning mud gel (Ounmarommii rpsi3eBOi TEIb C MEIOM)

«Bio spa» Milk Cleanser (O4wnmaroriee MOJIOYKO JIJIs JIUIA U T1a3)

«Bio spa» Anti-ageing 45+ active day cream (AHTHBO3PaCTHOH JHEBHOU Kpem
C TBIKBEHHBIM MaclioM 45+)
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Kocmernueckui
Openp, cTpaHa-
MPOU3BOAUTEIH /
Brand, country

HanmMenoBanus kocMeTudaeckux cpeacts / Product

«Bio spa» delicate eye cream (HexHbIi KpeM TSI KOKH BOKPYT IJ1a3 ¢ MacllaMH
MOPKOBH U OOJICTIFIXH)

«Bio spa» ferming fase serum (Ykpensitomiast CBIBOPOTKA 1151 JINLA)

«Bio spa» pumpkin enzymatic peeling mask (Macka-IMJIMHT ¢ THIKBEHHBIM
MacjioM)

«Bio spa» purifying mineral mud mask (Ouunmaromas rpszeBas Macka c
OJIMBKOBBIM MacJIOM U BOJIOPOCIIBIO JyHAIUeEIIa)

«Bio spa» pure mud mask (I'ps3eBast Macka ¢ MacJIoM OJTHBBI)

«Bio spa» shampoo (LLlammyHb ¢ 11eneOHOMN TPSI3bIO U AKCTPAKTOM ajiod Bepa)
«Bio spa» conditioner (KoHIuIuoHep ¢ OJMBKOBBIM MacIliOM, ITPOIIOINCOM H
MacJIOM K0X00a)

CubupcKre TeXHOIOTHH
V.A.S. «CUBTEXBAC»
(Poccws,
HoBocubupckas
o0mactp) / Siberian
technologies V. A. S.
«SITEHAS» (Russia,
Novosibirsk region)

«Panan» rejap KOCMETUYECKUM THIPATUPYIOIIMHI IEKTUHOBBIN OMOIAKUBAFOIIHIA
c conbro / «Rapany anti-aging hydrating pectin salt gel

«Panan» resnb KOCMETHYECKHH THAPATHPYIOMINN TOHHU3UPYIOIIMH C COJBIO /
«Rapany hydrating toning salt gel

«Pamnan» nocroH perenepupytomuii / “Rapan” regenerating lotion

«buBUTEKC»
(KBP, Poccus) /
«Bivitex» (Russia)

Kocmernueckast cyOctanuust «TamOymn — BoxmHbId dkcTpakT» / Cosmetics
substance “Tambuil — aqueous extract”

Ko

cMeTHYeCKHe CPeICTBA HA OCHOBE TepMaJIbHOM BOABI /
Cosmetic formulations on thermal water base

«Vichy» (®pannus) /
«Vichy» (France)

«Vichy» SPA (TepmanbHast Boga)

«Vichy» Aqualia thermal (JIerkuii kpeM THHAMHYHOE YBIIAXKHCHUE)

«Vichy» Aqualia Thermal (HacplmeHHbIi KpeM AHHAMUYHOE YBIIA)KHEHHE)
«Vichy» Purete thermale (JIerkuii yBIaKHSIOIIHI KpeM)

«Vichy» Purete Thermale (Kpem-3xchonuanT 1st muia BRIpaBHUBAIOIITHI )
«Vichy» LiftActiv (Kpem npoTHB MOPIIMH [ KOHTYpa TJ1a3)

«Vichy» Purete Thermale (YnbTpa HeXHOE OYHMINAOIIEE MOJOYKO IS CYXOH
YYBCTBHUTEIBHOM KOXN)

«Vichy» Purete Thermale 3 B 1(MunemuispHbIii JIOCHOH)

«Vichy» Normaderm Total MAT 1-ii (YXon HmpOTHB >KHPHOTO M BJIaXKHOTO
Ornecka)

«Vichy» Dercos (IllamMmmyHb yCITOKaWBaIOIIWN TSI YYBCTBUTCIBHOW KOXKH
TOJIOBBI)

«Vichy» Dercos banpzam (Ykperuisiromune kepaMuabl U 3 MUTATEIbHBIX Macliay)

«La Roche-Posay»
(Opannus) /

«La Roche-Posay»
(France)

Hydraphase intense masque (MHTEHCHBHO yBIaKHSIOIIAs YCIIOKaWBAOLIAs
Macka)

Hydraphase intense leger care long-lasting efficacy (MuTencuBHOE
YBIQXKHSIOIIEE CPEICTBO MPOJOIIKUTEIBHOTO ICHCTBH)

Hydraphase leger moisturizing cream for sensitive skin (YenaxHsromui kpem
JUTSL 9yBCTBUTEIBHON KOXKH)

Hydraphase intense eye (MHTEHCHMBHO yBIaKHSIOIIUI KpeM-Tellb ISl KOHTYpa
7143 MPOTHUB «MEIIKOBY IO IIa3aMHt)

Hydreane BB cream (Kpem aiist 9yBCTBUTETEHON KOXKH)

Physio micellar water sensitive skin (MuuenisipHast Boga it 4yBCTBUTEIBHON

KOXKH)
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KocMmernueckuit
OpeHn, cTpaHa-
MPOU3BOANUTEND /
Brand, country

HanmenoBanus kocMeTndaeckux cpeacts / Product

Physio cleansing micellar foaming water (®u3u0 MULEIIISIPHAS OYHUILAIOLIASL
TICHKa)

Toleriane Ultra contour eyes (/151 KoHTYypa r1a3)

Toleriane Ultra fluid (Ynerpa dmron HHTEHCUBHBIN yCTIOKauBAIOMINN (IIFOHT)
Toleriane soothing protective cream (YcnokanBaroUMid yBIaKHSFOILUHA
3aLUTHBINA KpeM)

«DopMyIia BOIbI»
(Poccmst) /
«Formula vodyi»
(Russia)

«Dopmyia Bombl» (YBIAXHSIIONIANA KpeM IS BceX THIOB Koxu) / «Formula
vodyi» Moisturizer for all skin types

«Dopmyna Bogs (Ounmaromee MOJIOUKO ISl BceX THUMOB KoxkH) / «Formula
vodyi» Cleansing milk for all skin types

«Dopmyna Bozbl» (YBIQKHSIONMNA KpeM Uil BEK Ul BCEX THIIOB KOXH) /
«Formula vodyi» Hydrating eye cream for all skin types

«Dopmyna Boge (IIuTarensHbIN Kpem s Bcex THITOB Kok ) / «Formula vodyi
« Nourishing cream for all skin types

«Dopmyna Boabl» (YBIaxHsIOLIas Macka JJisl Bcex THIIOB KoxkH) / «Formula
vodyi» Hydrating mask for all skin types

«®opmya Boaen (OcBekaromuii TOHUK IS JTMIA U KOHTYpa ma3) / «Formula
vodyi» Refreshing tonic for face and eye contour

Kocmernueckas
NPOAYKIHS Ha
OCHOBe Oumogura
(Bounrorpanckoe
MECTOpPOXKAEHHE) /

PactBop Oumodura / Bischofite solution

Kpem «bumonuny / Cream «Bischoliny

Kpewm mns pyk / Hand cream

Kocmernueckoe mosnouko / Cosmetic milk

M3oronndeckuii pactBop oumoduTta / Isotonic solution bischofite

Cosmetic products
based on bischofite
(Volgograd field,
Russia)

Kak cnemyer u3 manHbix Tabnwuisl 1, accop-
TUMEHT KOCMETUYECKHX CpEIICTB Ha OCHOBE
MPUPOIHBIX MUHEPATLHBIX COJICH BEChMa pa3HO-
00pa3eH 1 PEeACTaBIICH KaK CPEICTBAMU OCHOB-
HOTO (KpeMbI ¥ TeJIH ISl JIMIA U Teja, JIOChOHBI,
TOHUKH, MUIEIUISIPHAs BOJA, KOCMETHYECKOE
MOJIOYKO, IIAMITYHH), TAK 1 HHTEHCHUBHOTO YXO-
na (Macku, ChIBOPOTKH, CKpaObI, TTUIIMHTH).

[Mpoxgykmmsi BKJIFOYAeT MPAKTHYECKH BCE
KOCMETHYeCKHe (OPMBI — KpPEMBI, JIOCHOHBI,
TOHHUKH, MOJIOYKO, CHIBOPOTKH IS JIUIIA H JIJIS
TeJla, a TAKXKE CPEJICTBA 110 YXOY 32 BOJIOCAMHU
(IaMIyH#, MacKu, KOHJIUITOHEPHI).

Cnenyer oTMeTUTh HEOOJBIIOW accoOpTH-
MEHT CPEJICTB OTEUECTBEHHOTO MPOU3BOJICTBA,
NPEICTaBICHHBIM  cepHeil  KOCMETUYECKUX
cpenctB «Pamam» (renm ans nWma W JIOCHOH
JUISL JTUIA), CPEICTBAMU Ha OCHOBE Oumodu-
Ta, a Takxke cepueil «Dopmysna BOIbD», MPeE-
CTaBJICHHON HECKOJBKO IIUPEe — KPeMaMH JUIs

8

The data presented in Table 1 show the
diverse range of cosmetics based on natural
mineral salts, presented by means for primary
care (creams and gels for face and body, lotions,
tonics, micellar water, shampoos) and intense
care (masks, serums, scrubs, peels).

These products include different cosmetic
forms: creams, lotions, tonics, lotions, serums
for the face and body, and cosmetic for hair care
(shampoos, masks, conditioners).

It should be noted a small assortment
of Russian products, presented by series of
cosmetics “Rapan” (gels and facial lotion for
the face), bischofite series, and more wildly
represented series of “Formula vodyi” presented
by face creams for different skin types, milks
and lotions, face masks.
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JUIA JUIS Pa3IMYHBIX TUTIOB KOXKHU, MOJIOYKOM H
JIOCHOHOM, MAaCKOM JIJISI JIUIIA.

ChIpbe MHUHEPATHHOTO MIPOUCXOKICHHS Xa-
pakTepU3yeTCs JOCTATOYHO CJIIOKHBIM HOHHBIM
COCTaBOM ¢ mpeoOnaJaHueM HOHOB MarHus,
KaJbIUsl, HATPUS, XJIOPHUIOB U HAIUIHEM pa3-
JUYHBIX MUKPO3JIEeMEHTOB (Tadm. 2) [9, 17-21].

Raw materials of mineral origin are
characterized by very complex ion composition
with of magnesium, calcium, sodium and
chloride prevalence, and the presence of various

minerals (Table 2) [9, 17-21].

Taonuya 2 — CpagnumensHulii XumMu4ecKuii COCmaeg nPUPoOHO20 MUHEPAILHOZ0 CHIPbA

Table 2 — Raw mineral materials composition

O6imas
Hcrounuk / Natural recourse Cocras / Composition MUHEpaTU3aIus /
Total mineralization
MeprtBoe Mope, 1/1 / Dead Sea, g/l Cl 200,02; Mg> 41,96;
Na* 39,94; Ca* 15,8;
K*17,56; Br 5,4 315,04 r/n (g/1)
S0,* 0,54; HCO, 0,24
Sr?* 0,24
Mopckas Bona (Hepnomopckoe nobe- |MgCl, 10,9;  KCI 3,2;
pexbe CeBepHoro Kaskasa), % / Sea |NaCl 77,8; Br 0,2
water (Black Sea, the North Caucasus 18,5 r/n (g/1)
coast), %
Bona okeana, v/ / Ocean water, g/l  |Cl™ 19,83; Mg 2" 1,33;
Na'* 11,03; Ca’ 0,42;
K* 0,40; Br 0,14 36 r/n (g/l)
S0, 2,77, HCO, 0,14 Sr?
0,0139
Komnneke «Panany, 03. OctpoBaoe |Ca 529,9; Na 114,42;
(HoBocubupckas oonacts) Mr\100 T |Zn 104,3; Mg 27.8;
/ «(RAPANY, Ostrovnoe lake (Russia, |Cu 0,53; Fe 1,40; -
Novosibirsk region) mg\100 g P0,32; Mn 0,15; Se 0,12
TambOykanckas rpssb (omkuMm), /n/  |Na'—K*™ 6,5, Ca? 0,6,
Tambucan mud (extract), g/l Mg> 1,8, Cl1-5,4, 28,9 r/n (g/l)
S0,14,1, HCO,4r/n, CO, 0,08
«Osmoter™y, r/n Mg?>* 92,70; Ca?" 35,00;
(BBICOKOMHHEPATbHBIN KOMITIIEKC K*2,10, Na'2,72;
MepTBOro Mopsl, UCIOJIb3YEMBIi B Sr?* 0,67; Cl 346,00;
KOCMETHYECKUX CPEJICTBaX OpeHma Br~ 14,00 -
«Ahavay) / «Osmoter™y, g/l
(Dead Sea mineral complex,
«Ahavay)
«La Roche-Posay» Tepmanbnas Bona, | HCO* 387; Ca 149;
mr/n / «La Roche-Posay» thermal Si31,6; Mg 4,4;
water, mg/l Sr0,3; Se 0,053; 595 mr/n (mg/l)
Zn <0,005; Cu <0,005
Bumm (uctounuk «JIuzy), mr/m / CO, 908; Ca 50,1;
Vichy (spring Liz), mg/I Mg 9,52; K 98;
Si25,27; Li4,71; 10 r/m (g/1)
Fe 0,79; As 0,73;
Se 0,91; Br 1,21
bumodur (Bonrorpaackoe me- MgCl, 45,27; MgSO, 0,11;
cTopoxaenue), % / Bischofite KC10,78; CaS04 0,8; 450 r/n (g/l)
(Volgograd region, Russian), % NaCl 0,25-0,30;MgBr, 0,58
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Kak crnenyer u3 naHHBIX TaOIHUIBI 2, CHIPHE
OTJIMYAETCs, MPEeXKIe BCEro, MUHEepaIn3aueil:
MUHHMMAaJIbHASI OTMEUYAETCS Yy TePMaJIbHBIX BO/I,
a MakcHMallbHasi XapakTepHa JAJisi paccoia Ou-
mo¢pura. bonbias 4acTh MUHEPAIBHOTO ChI-
pbsi, UCIIOJIB3YEMOT'0 B COCTaBE KOCMETHUECKHX
CPEIICTB, COJIEPYKUT KATUOHBI MAarHusl, KaJabIus,
Kajus, HaTpUsl B BBICOKUX KOHICHTPALUAX U
XJopuf, cyiabdar, OpoMua U rugpokapOoHarT
aHnoHsbl. [ToMrMO 3TOTO, B COCTaBE MUHEPAIIb-
HOTO CBIpbSl OTMEYAeTCs HaJMYhe Pa3iHyuHbIX
MHUKPODJIEMEHTOB (CelieHa, MeIH, IIMHKA, KPeM-
HUS, CTPOHLIMS, Keje3a, MapraHiia), YTo Hau-
OoJiee 4yacTo yKa3bIBAETCsl B COCTABE TE€PMaJlb-
HBIX BOJ.

XHWMHMYECKUN COCTaB IPUPOJHBIX MUHE-
paJIbHBIX coliell 00yclaBiIMBaeT UX ACHCTBHE Ha
koxky. KpemHeBast kuciaora 0061aaaeT noacyIu-
BaromuM JeiictBueM. Conu MarHus MpoSIBIISIIOT
MIPOTUBOBOCIIANIUTENILHOE JIeHCTBUE, Onarojaa-
psi CIOCOOHOCTU MarHusi CHUKATh aKTUBHOCTD
LUKIIOOKCUTE€HA3bl U aHTATOHU3MY K MEIMATO-
paM BoOCHaJ€HUs — CEPOTOHUHY, THMCTaMUHY,
npocraniaHauHaM. /[lelicTBue coneil Maraus
CBSI3aHO U C MOBBIIIEHUEM TKAHEBOTO UMMYHHU-
teta. OpraHudyecKkue U HEOPraHU4eCKue COJr
KaJIBIUsT 00JIAAI0T MPOTUBOBOCTAIUTEIHHBIM
JeiicTBHEeM, BOCCTAaHABIMBAs HAPYIICHUE DIIEK-
TPOJIMTHOTO PABHOBECHS B O4are BOCIAJICHUS.
B uccnenoBanusix ycTaHOBIIEHa HMPOTHUBOBOC-
MajJuTeNbHasi aKTUBHOCTb TepMajbHOW BOIbI
«La Rosh-Posay», oOycrnaBiuBaemasi HaJIn4u-
€M ceJieHa M CTPOHIMS. XJIOPHJ HaTpHsl CIO-
COOCTBYET yAYUILIECHUIO MUKPOLUPKYISAINH,
YCKOPEHHMIO PacCacChIBaHUS BOCMATUTEIbHBIX
ouyaroB. IIpoTuBOBOCHANUTENBHOE JIEHCTBUE
UTPAET OIpPEIEICHHYIO POJIb B MPOSIBICHUHN aK-
TUBHOCTH CPEIICTB NIPOTUB aKHE, CPEICTB s
KOPPEKIIMU MOPILHUH, yXO0/1a 3a KOXKEeH MpHu aTo-
MMAYECKOM JIepMaThTe U Ticopuase [3, 22-24].
Conu Harpusi, Kanus, MarHusi, Kameius, ¢oc-
(dopa SBIAIOTCS KOMIIOHEHTOM MPUPOIHOTO
YBIIQKHSIONMETO (hakTopa KOXKH, YTO 00yCliaB-
JMBAET UX MCIOJb30BaHUE ISl yX0Ja 3a CyXon
KOXKEH, JIJISi KOPPEKIUU MPU3HAKOB CTapEeHUs
[17,25-27].

Ilpupoonvie mepmanvhvie 600bi — OalbHE-
OJIOTMUECKUE MHHEpAJIbHbIE BOJBI C TEMIIE-
parypoii He MeHee 20 °C, KOTOpblE€ 4acToO Xa-
PaKTEpU3YIOTCSI TOBBIIIEHHBIM COACpPKaHUEM
KpeMHHEeBOU KucioThl (6omnee 50,0 mr/m). B Bo-
Jax JJIsl HApy>KHOTO MCIOJIb30BaHUS COZIEpIKa-
HUS KPEMHHUEBOM KHCIIOTHI MOXKET BO3pacTarh
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As follows from the table, raw materials
differ by mineralization: the minimum is
observed in thermal waters, and the maximum
- bischofite brine. The mineral raw materials
used in cosmetics, contain cations of
magnesium, calcium, potassium, sodium, high
concentrations of chloride, sulfate, bromide,
hydrocarbonate anions. The presence of various
trace elements (selenium, copper, zinc, silicon,
iron, strontium, manganese) is noted in minerals
composition and the most often in the thermal
waters content.

The chemical composition of the natural
mineral salts determinates their effect on
the skin. Silicic acid exercises a drying
effect on skin. Magnesium salts exhibit anti-
inflammatory activity, showing antagonism
to inflammatory mediators — serotonin,
histamine, prostaglandins and the magnesium
ability to reduce the cyclooxygenase activity.
Magnesium salts action is associated with
tissue and immunity increase. Calcium salts
possess anti-inflammatory activity, restoring
electrolyte balance in inflammation. Sodium
chloride improves microcirculation and the
inflammatory focus resorption. The studies
established

thermal water «La Rosh-Posay» caused by

anti-inflammatory  activity of
the presence of selenium and strontium. Anti-
inflammatory effect plays a role in formulations
against acne, for the anti-age skin care, skin
care for atopic dermatitis and psoriasis [3, 22—
24]. Sodium, potassium, magnesium, calcium,
phosphorous are the components of skin natural
moisturizing factor which leads to their use for
dry skin care and anti-age care [17, 25-27].
Natural thermal water (spring water) is a
balneological mineral water with a temperature
of at least 20 °C, often characterized by a high
silicic acid content (more than 50.0 mg/dm?)
and up to 250-300 mg/dm’ for external use.
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no 250-300 wmr/a. TepmasibHble HCTOYHUKU
HCIIONB3YIOTCS B OalbHEOTEpanuy BO MHOTHX
crpanax (Poccus, ®panuusi, benbrus, CHIA,
Benrpust), Hanpumep, Bo OpaHLUKU HACUUTHI-
BaeTcst 10 1200 TepmanbHBIX MCTOUYHUKOB. B
Poccun TepmanbHble UCTOUHUKH PacpOCTpa-
Henbl Ha CeBepHoM Kamkaze, Anrae, UepHo-
MopckoM mobepeskbe, [Ipubaiikanbe, JlansHem
BocTtoke. OHM O XUMHYECKOMY COCTaBy [e-
JSATCA Ha MATH KJIACCOB (IaHHBIE 3apyOeKHOU
Kinaccudukanun): OuxapOoHaATHBIC, Cyabdar-
HBIC, Cynb(UIHBIE, XJIOPHUIHBIE, clIabOMHUHE-
panu30BaHHbIE, COAEpKAIINUE CIIEAbl METAIIIOB
[24, 28, 29].

TepmanbHbIe BOJIBI, UCIIONB3yEMbIE B COCTA-
BE KOCMETHYECKHX CPEACTB, XapaKTepU3YIOTCs
COJZIepYKaHUEM LIMPOKOTO CIEKTpa MHKpPOIJIe-
MEHTOB, TaKUX KakK >KeJe30, MapraHell, IHHK,
XpOM, KOOaJIbT, ME/b, HUKEIIb, TUTUH, ATIOMU-
Huii, ¢prop, 6pom, oz, gocdop, cenen [9, 20,
29]. Ha ocHOBe NpUPOAHBIX MHUHEPAIBHBIX
(TepMaNbHBIX) BOJ BBIMYCKAIOTCS KOCMETHYE-
ckue cepum: «La Roche-Posay» (®panmms),
«Vichy» (®panmus), «Uriage» (Dpanuus),
«Aveny» (@pannms), «Biotherm» (®panmms),
«Dopmyna Boas» (Poccus).

Mopckasa 6o0a — 3T0 BoAa, COCPEIOTOUECH-
Hasi B MOpPAX U OKeaHax, KOTopas XapakTe-
pu3yercs IOCTOSHCTBOM COJIEBOIO COCTaBa,
OCHOBHYIO Maccy KOTOPOTO COCTaBJISIFOT XJIO-
pua- u cynbdar- aHMOHBI, KaTHOHBI HATpPHs,
KaJbIMs, MarHusi, Kajiusi, paCTBOPEHHBIC T'a3bl
Y HE3HAYUTEIbHOE KOJUYECTBO OPraHMUYECKHX
BemiectB. Cpeau coneit HanbobIIast OIS IPH-
XOJIUTCS HA XJIOPUBI (HATPUS XJIOPUJ, MarHus
XJIopun); nanee cynbdarel (MarHus cynibdar,
KalbpIus Cynb(ar, Kanus cyiabdar); kKapOoHaThI
(xanbuust kapOboHaT); O6pomuabl (MarHust Opo-
mun) [2, 11, 21]. U3BecTHBIE KOCMETHYECKHE
OpeHIIbI Ha OCHOBE MOPCKOHW BOIBI M KOMIIO-
HEHTOB BOJOPOCIIEN €BPOIEHCKUX IIPOU3BOIU-
teneit — aTo «Phytomer» («Jacques Dessangey,
@pannus), «Talasso SPA» («Integra», Mcna-
Hus), «Algologie» (Opanrus).

Panoii unu pacconom Ha3bIBalOT BOLY CO-
JICHBIX 03€p, MOPCKUX 3aJMBOB U JIMMAaHOB,
MOKPBIBAIOIIYIO CIIOH Tpsizu. MuHepanuzanus
parnbl MOXKET ObITh OYEHb BBHICOKOW M HEpENKO
noxonut 1o 300-350 r/n. B cocTtaB paribl BXO-
JST pa3IUyHble MOHBI MHUHEPAIbHBIX COJEH,
MIPEUMYIIECTBEHHO CYyIb(aT-, THIpOKapOoHaT-,
XJIOpU/I-aHUOHBI ¥ KAaTUOHBI HATPUS, KaJbIHs,
MarHusi, Kajius, a TaKkKe BelllecTBa OpraHuye-

Thermal springs are used in balneotherapy in
different countries (Russia, France, Belgium,
the USA, and Hungary), for example there are
up to 1,200 thermal springs in France. Thermal
springs are common in the North Caucasus, the
Altai, the Black Sea coast, the Baikal region
and the Far East in territory of Russia. They
chemical composition divided into five classes
(classification is given in FEuropean data):
bicarbonate, sulfate, sulfide, chloride, weakly
mineralized trace metal [24, 28, 29].

Thermal waters used in cosmetics contains
a wide range of trace elements such as iron,
manganese, zinc, chromium, cobalt, copper,
nickel, lithium, aluminum, fluorine, bromine,
iodine, phosphorus and selenium [9, 20, 29].
Cosmetic series containing natural waters
are «La Roche-Posay» (France), «Vichy»
(France), «Uriage» (France), «Aven» (France),
«Biotherm» “Formula
(Russia).

Sea water — water concentrated in seas

(France), vodyi”

and oceans characterized by the persistence of
the salt composition, the main components of
which are chloride and sulphate anions, sodium,
calcium, magnesium, potassium cations,
dissolved gases and a small amount of organic
substances. Chlorides are dominated among the
salts (sodium chloride, magnesium chloride);
further sulfates (magnesium sulfate, calcium
sulfate, potassium sulfate), carbonates (calcium
carbonate), bromides (magnesium bromide)
[2, 11, 21]. The known cosmetic brands on the
basis of the seawater and seaweed presented by
European producers are «Phytomer», («Jacques
Dessange», France), «Talasso SPA» («Integray,
Spain), «Algologie» (France).

Brine water is saline lakes, bays and
firth water, usually covering a layer of a
mud. Mineralization of the brine can be very

high, and often comes to 300-350 g/l. The

11
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CKOT0 MPOUCXOXKACHUS (TYMHUHOBBIE KHUCIIOTHI,
BUTaMUHBI, AMUHOKHCIIOTBI, IENTUBI, IOJIUCA-
xapuzsl). B HacTosiiiee Bpemst Ha OCHOBE paribl
03€p MPOU3BOAUTENIIMU BBIIIYCKAIOTCS Clie-
JYIOUINEe KOCMETHYECKHE JIMHUM — JieueOHas
KOCMETHKA Ha OCHOBe rpsizeit Cakckoro osepa
(cepun «Durobmomnwy, «l'es»), a Takke KocMe-
Thyeckass cepus «Panan». IlepcniekTuBHBIMU
CHIPbEBBIMH MCTOYHUKAMU SIBIISIFOTCSI PACCOJIBI
coJIsIHbIX 03ep rora EBpomnelickoil yactu Poc-
cun — DnbproHa, backynuaka, TamOykana, Cu-
Baill, KoMmriekca ozep Tunaku [21, 23, 30, 31].

[TomuMo pansl UCHIONB3yeTCA TAKKE epsize-
6oti pacmeop. I'psi3eBON pacTBOpP MPECTABIIs-
eT co0oil Kuakyro ¢azy rpsas3u, IoJydyaeMyro ¢
MIOMOIIIBIO OT)KUMA, IEHTPUPYTUPOBAHUS HITU
(UIBTPOBAHUS, U COCTOSIIYIO M3 PACTBOPEH-
HBIX B BOJIE COJI€H, OPraHUYECKUX BELIECTB U
ra3zoB. DTOT pPacCTBOP B OCHOBHOM COOTBETCTBY-
€T XUMHUYECKOMY COCTaBy paribl BOJOEMa, B KO-
TOpoM 0Opa3oBaiiach JaHHAs JedyeOHas TPs3b.
OcHOBHas Macca, paCTBOPEHHBIX B BOJAX CO-
Jeid, COCTOMT M3 aHHUOHOB XJIOpa, cyibdara u
ruapokapOOHaTa U KaTHOHOB HATpUs, MarHus,
kanbius. Comepxarcs TakKe U OpraHU4ecKue
BewiecTa. /i MCHONBb30BaHUSI B KauecTBE
KOCMETHUYECKOT0 CpEeACTBA Mpeasiaraercs, Ha-
npuMep, KocMeTh4Yeckas cyOCTaHIUsl Ha OCHO-
BE pambl U oTKuMa rpsizu « TamOyun-BogHbIN
skcTpakT» (OO0 «busutekcy, Hampuuk) [29,
31, 32].

Takxke Ha pBIHKE LIMPOKO MpEACTaBICHA
MPOAYKLHS HAa OCHOBE MHMHEPAIBHOIO ChIPbS
MeptBoro mopsi. MeprBoe Mope IpeACcTaBIIs-
eT co00il GeccTouHOe COMNsTHOE 03€PO, KOTOPOE
MOJIITUTHIBAETCS 33 CYET MHOTOYHCIICHHBIX MU-
HepaJlbHBIX MCTOYHUKOB U peku Hopnan. Ilo
coJieHOCTH MepTBoe Mope B 8 pa3 MpeBbIIIaeT
Atnantuueckuil okeat u B 40 pa3 bantuiickoe
Mope. B ominuune ot Mopckoi BOIbI cosepika-
HUE XJIOpUA HaTpus B Bojgax MepTBoro mops
coctaBisieT 25-30% OT Bcero coJIeBOro Co-
ctaBa (potuB 77% st MOPCKOM BOJIBI), a Ha
JoJTro0 cosier maruus npuxoautcs 10 50%. Oco-
OEHHOCTBIO COCTaBa SIBISIETCS TAKXKE BBICOKOE
(80 pa3 Bhllie, yeM B ATJIaHTUYCCKOM OKEaHE)
cogepxanue Opoma. Ha ocHOBE BBICOKOKOH-
LHEHTPUPOBAHHBIX COJIEBBIX PACTBOPOB, pParlbl,
T€pMaJIbHBIX MCTOYHHUKOB M Ipsizeid MepTBoro
MODPSI BBIITYCKAETCSI KOCMETHUKA U3PAWIIbCKUX U
nopaanckux ¢upm (10 40 HauMeHOBaHUN KOC-
MeTuueckux OpenaoB). Hambonee akTuBHO B
3TOM cekTope paboTaroT kommanuu M3pauns
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composition includes various mineral ions,

preferably sodium, calcium, magnesium,
potassium cations and sulfate, hydrocarbonate,
chloride anions, organic substances (humic
amino acids, peptides,

acids, vitamins,

polysaccharides). Manufacturers, including
Russian, produce cosmetic lines on the basis of
the lakes brine: cosmetics based on Saki lake
mud (series “Fitobiol”, “Gaia’), cosmetic series
“Rapan”. The promising sources of brine are
the lakes of the European part of Russia - Elton,
Baskunchak, Tambukan, Siwash, Tinaki lakes
complex [21, 23, 30, 31].

A mud water extracts (mud solution) are used
as well as brine. Mud solution is a liquid phase
of a mud, obtained by pressing, centrifugation
or filtration, and consisting of the salts dissolved
in water, organic compounds and gases. The
chemical composition of mud solution basically
corresponds to the brine, which formes this
mud. The salts in mud water consist of sodium,
magnesium and calcium cations, chlorine,
sulfate and bicarbonate anions. It also contains
organic material. For a cosmetic product use
is offered, for example, cosmetic substances
based on brine and mud solution “Tambuil-
water extract” (LLC “Bivitex”, Nalchik) [29,
31, 32].

Cosmeceuticals products based on minerals
from the Dead Sea are also widely represented.
The Dead Sea is salt lake, which is fed by
numerous mineral springs and the Jordan River.
Salinity the Dead Sea at 8 times the Atlantic
Ocean and 40 times the Baltic Sea. Sodium
chloride content in the Dead Sea water is 25—
30% of the total salt composition (vs. 77% for
sea water), while the share of magnesium salts,
up to 50%. The high (80 times higher than in
the Atlantic Ocean) content of bromine is also a
characteristic feature of the composition. Israeli
and Jordanian firms (up to 40 types of cosmetic
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(6penmbl «Sea of SPA», «Ahavay, «Taliay, «Dr.
Sea», «Premier» u T.1.) u Mopnanuu (OpeH b1
«Bloom», «La Cure» u «VIVAcity») [4, 17, 33,
34].

Buwoghum — 310 XI0pUIHO-MarHUEeBBIN MU-
nepan (MgCl. H,0) (ILT.®enpaman, 1984),
MOJTYYHBIIUI CBOE HAa3BaHUE B YECTh €O Iep-
BOOTKpHKIBaTess mpodeccopa XxumMmuu boHHCKO-
ro yauBepcuteta Kapna bumoda, sxuBiiero B
XIX Beke. OCHOBHBIM KOMIOHEHTOM OuIIO(pu-
Ta sasgercas MgCl -6H20 (80-99%), ocrans-
HOC TIPUXOIUTCS HA TPUMECH, B TOM YHCIIC
nzomopduoro 6poma (0,5-0,9%), kapHannuTa,
rajuTa, Ku3epuTa, aHTHIPUTA, a TAKKE MHOTO-
YUCIIEHHBIX MUKPOAJIEMEHTOB, KOJIMYECTBO KO-
TOPBIX NpeBblmaeT 70 HAMMEHOBAaHUM.

Ha 6aze Bonl MY mnpoBomsTcs BcecTo-
pPOHHHE WCCIIEIOBAaHUS MHHEpajda Oumodur
MOBOJDKCKOTO TTPOUCXOXKICHUS: XHUMHUYECKHE,
TeXHOJIOTUYecKue, ¢dapmakogoruyeckue. Tak,
YCTaHOBIIEHO, YTO pa3pabdoTaHHas Ma3b Ha OC-
HOBe OumoduTa yIydmaeT pereHepamnmo TKa-
Hel, OKa3pIBasi CTUMYJIHpPYIOIIee ICHCTBHE Ha
penapaTuBHBIC TPOIECCHl B MH(PHUIIMPOBAHHBIX
1 HEMHQUIIMPOBAHHBIX Je(PEeKTaX KOXKH, YCKO-
psisi 3BKUBJICHHE W OYMINEHUE OT OaKTepuaib-
HOM 00CEMEHEHHOCTH MH(PUITMPOBAHHOW PaHbBI
U OKa3bIBaeT OAKTePHOCTAaTUYECKOE JIeHCTBHE
B OTHOILIEHUU K YCJIOBHO MAaTOT€HHBIM MHUKPO-
opraam3mam (St. aureus, St. epidermalis, C.
ablicans, E. coli). Taxxe Ha MogenH KpHOTPaB-
MBI BBISIBIICHO BJIMSHHE Ma3u Oumodwura Ha
YMEHbILIEHUE OTEYHOCTU TKaHEW M yCKOpEHHe
(hopMupoBaHus IpaHyISIUOHHON TKaHU. B 11e-
JIOM, PE3yABTaThl ATUX UCCIEIOBAHUI MTO3BOJIS-
IOT CYHTATh TIEPCIEKTUBHBIM HCIIOJIb30BAHUE
oumodguTa U B COCTaBe KOCMEIEBTUYECKHUX
cpeacts [21, 35].

KocmeneBTrkoil Ha3pIBalOT KOCMETHYECKHUE
MPOAYKTHI, TPU CO3JAHUH KOTOPBIX HCIIOJIb-
30BAJIMCh JaHHBIC HAYYHBIX MCCIIEIOBaHUH, U,
CJIEJIOBATENIbHO, TMPUMEHEHHE JIEWCTBYIOIINUX
KOMIIOHEHTOB TPOIYKTa HAyYHO OOOCHOBAHO.
Takoil moaxox xapakTepeH ais pa3paboTKu
COCTaBa M WCCIICIOBAHUS aKTHBHOCTH KOCMeE-
TUYECKUX CPEJICTB HAa OCHOBE TEpPMalbHBIX
Box («Vichy», «Aven», «La Roche-Posayy,
@®paHIus), KOCMETUKA Ha OCHOBE IMPOIYKTOB
MeptBoro mops («Ahavay, M3paunis) u anano-
THYEH CXEME€ HCCIIEIOBAaHMS, MCIOIb30BaHHON
MpU  pa3paboTKe HAPYKHBIX JEKAPCTBEHHBIX
cpenctB ¢ munepasiom oumodur (Poccus) [6,
9,35-37].

brands) produce cosmetics on the basis of Dead
Sea highly concentrated saline solutions, brine,
thermal springs and mud. The most active in
this sector, companies operate in Israel (brands
«Sea of SPA», «Ahavay, «Talia», «Dr. Seay,
«Premier», etc.) and Jordan (brand «Bloomy,
«La Cure» and «VIVAcity») [4, 17, 33, 34].

Bischofite — a magnesium chloride mineral
(MgCl x6H,0) (P.G. Feldman, 1984), named
after its discoverer professor of chemistry at
the University of Bonn Karl Bischoft, who
lived in the XIX century. The main component
of bischofite is MgCLx6H,0 (80-99%), the
balance impurities including isomorphic
bromine (0.5-0.9%), carnallite, halite, kieserite,
anhydrite, as well as numerous trace elements,
in number more than 70 titles.

The extensive research of bischofit mineral
of Volgagrad origin On VolGMU base are
carried out: chemical, technological and
pharmacological. It was found that the bischofite
ointment improves tissue regeneration by
providing a stimulating action on the reparative
processes in the infected and uninfected skin
defect healing and advances the clearance of
bacterial contamination of infected wounds in
rats. Bischofite ointment shows a bacteriostatic
effect against opportunistic microorganisms
to (St. aureus, St. epidermalis, C. ablicans, E.
coli). A rapid decrease in swelling of tissues and
accelerating the formation of granulation tissue
in the treatment with the bischofite ointment on
the model cold injury was revealed. Overall,
these findings suggest a promising use of
bischofite in cosmeceuticals formulations [21,
35].

Cosmeceuticals are the products, which are
used after various researches, and therefore the
use of all product ingredients is scientifically
This the

development and research of cosmetic products

proven. approach characterizes
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Kak ObUT0 OTMEYEHO, B HACTOSIIEE BPEMS
TOJIbKO aCCOPTUMEHT MPOAYKIIUMHU, COIEepKa-
men rpa3b MepTBOro MOps U €ro KOMITO3HITUU
COJIeil, HACYUTHIBAET OKOJIO THICAYU HAUMEHO-
BaHUH, MPEICTABICHHBIX PA3TUYHBIMHU MPOU3-
BonutensiMu. OH BKJIIOYA€T TaKHUE KOCMETHU-
yeckue (POpMbI KaK KpEeMbl, CHIBOPOTKH, T'EllH,
MacCKH, IMEHKH, JIOChOHbBI, CKpaObl, IIAMIyHH,
MBUIO TyaJIETHOE, COJIb JJIsSl BaHH.

B 3aBucuMocTH OT 1I€NIeBOrO Ha3HAYCHUS
(OCHOBHOM WJIM MHTEHCHBHBIN YXO/) OTJIMYACT-
Csl UCTIOJIb3yeMasi KOHIICHTpAIis MUHEPAIbHOTO
KOMIUIEKCA B KOCMETUYECKOM Cpe/ICTBE. AHAIU3
JIMTEPATYPBI U TIATEHTHBIX UCTOUHUKOB IMOKa3aJl,
YTO KOCMETHYECKHE CPE/ICTBA HA OCHOBE BBICOKO-
KOHIIGHTPHUPOBAHHBIX PACTBOPOB MHUHEPATBbHBIX
COJIEH, a TakKe JIe4eOHBIX Ipsi3eil, MOXKHO pasfie-
JIMTh Ha TPU OCHOBHBIE TPYMITHI B COOTBETCTBUU
C KOHIEHTpalel KOMIIOHEHTOB MHUHEPaIbHOTO
MPOUCXOXKICHUS U JIUCIIEPCOIIOTHUECKOM XapaK-
TEPUCTUKON NpoaykTa [6, 34, 38—44].

[lepBas rpynma KOCMETHYECKHX CPEACTB
COJICPKUT BBICOKHE KOHIIEHTPALIUU TPUPOTHBIX
cyocranmmii 6onee 10% u npencrasiseT codoit
MACKH JIJIS1 JIUIIA U TEJa, SBIISIONINE BHICOKOBSI3-
KUMH JIUCTIEPCHBIMU MPOAYKTAMH, B TOM YUCJIE
MacKH, CofiepKallye rpsisb.

Bropas rpynna BKIIO4aeT Macku, KpEMbI,
CBIBOPOTKH, TIO THUIY AMYJIbCUU MAaciio/BOaa
WIH BOJa/Maciio, COAepk allue MHHEPaTbHBIC
conu B KoHUeHTpauu 1-10%.

TpeTbst rpynma KOCMETHYECKUX CPEICTB
MpE/CTaBICHa CPEACTBAMU C HU3KOM KOHIIEH-
Tpanuei coneit B npeaenax ot 0,01-1% (mo-
JIOUKO JUISL CHSTHSI MaKusika, Kpembl JUIsl JIMLIA,
TeJy JUIS KOKU BOKPYT I71a3, TOCbOHBI, TOHUKH).

ObecnieunBasi ¢ OHON CTOPOHBI TEPATICBTH-
yeckuid 3 (EeKT, COIECBOM COCTaB, HACHIICHHBIN
JJIEKTPOJIUTAMHU, C JAPYTOd CTOPOHBI CO3AAET
OTpe/ieTICHHbIE CIIOKHOCTH MPHU MPOU3BOJCTBE
KOCMETHUYECKUX CpeACTB. BBICOKOKOHILIEHTpU-
pOBaHHBIE PacTBOpPHI pambl MepTBOoro mops,
oumoduTa, U IPyrux COJEBBIX PACTBOPOB BbI-
3bIBAIOT CHIDKEHHE CTAOMIBHOCTH KOCMETHYE-
ckux ¢GopM, B PE3yNbTaTe YEro YCIOXKHSIETCS
TEXHOJIOTUYECKUH TMPOIECC UX H3TOTOBJICHUS
U XpaHeHue. TeXHOJOTHYECKUE CIOKHOCTU
IpU W3TOTOBIIGHUM W HH3Kasg CTAOMIBHOCTH
OMYIbCHI B MPOIECCE XPAHEHUS OOBICHSIOT-
Cs1 BBICOKOW MOHHOM CWJIOM PAacTBOPOB parlbl,
YTO BHOCHUT M ONpEesIEHHbIE OTPAaHUYEHUS Ha
COJIep>KaHKUE COJIE B TOTOBOM KOCMETHYECKOM
npoaykuuu [34, 42, 45-47].
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based on thermal water («Vichy», «Aveny,
France), cosmetics based on Dead Sea products
(«Ahavay, Israel) and is similar to the approach
used in research of bischofite mineral semisolid
formulations for topical administration (Russia)
[6, 9, 35-37].

The range of products containing Dead Sea
mud and salts composition, has up to a thousand
names submitted by various manufacturers and
include creams, serums, gels, masks, foams,
lotions, scrubs, shampoo, toilet soap, salt
baths. Different mineral complex concentration
depending on the purpose (basic or intensive
care) the formulation might be used. The
literature and patent data have showed that
cosmetics based on mineral salts solutions, as
well as therapeutic mud, can be divided into
three main groups according to the concentration
of mineral components and product dispersal
specification [6, 34, 38—44].

The first group of cosmetic formulations
contains high concentrations of natural mineral
substances (more than 10%) and include face
and body mask which can be characterized as
highly viscous disperse products.

The second group includes masks, creams,
serums (oil/water or water/oil emulsions)
containing mineral salts in a concentration of
1-10%.

The third group is represented by cosmetic
formulations with a low concentration of salts
in the range of 0.01-1% (cleansing milk, face
creams, gels for the skin around the eyes,
lotions, tonics).

Highly concentrated Dead Sea, bischofite
and brine solutions cause a decrease in the
stability of cosmetic forms, resulting on their
complicated manufacturing process and storage.
Technological complexity of manufacture and
low emulsion stability during storage dues to

the high ionic strength of the brine solution,
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SIBneHUs HECTaOWIBHOCTH SMYIbCUH, CO-
JIEpKAIIMX MUHEPAJIBHBIE COJIU, OOBSACHSIOTCS
TEOpHEH YCTOMYMBOCTH JHUO(POOHBIX CHUCTEM:
teopusi JJIOO (teopus Jlepsaruna-Jlanmay-
®epes-Opepbeka). CormacHo teopun JJIDO
MPOIeCC CTA0MIIN3ALUHU AMYIBCHI WU CyCIICH-
31l MOXET OBITh MPEACTABIEH KaK pe3yJbTar
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS CUII TIPU-
TSKEHUS M OTTAJIKUBAHUS MEX]y KaruIsIMU WA
YacTULIAaMU COOTBETCTBEHHO, paclpee/IeHHbI-
MM B JUCIEPCHOHHOW cpene. Tak, sMynbcuu
Macio/Bojie CTaOWIM3UPYIOTCS IyTEM aJCo-
pounu nonorenHoro ITAB Ha mnoBepxHOCTH
Karelsb Macja, KOTopasi BIIOCJIEACTBUU TPHOO-
peTaeT MOJIOKUTEIbHBIA WA OTPULIATEIbHBIN
3apsa. Bo3HUKaromui Ipy 3TOM J13€Ta-IOTEH-
[Ma7] CHOCOOCTBYET OTTaIKHUBAaHUIO COIIKa-
romuxess yactul. Eciy cuiibl OTTaaKuBaHUs
peodsagaroT HaJl CWIAMU MPUTSDKEHUS, TO
aMynbcust crabuibHa [34, 48].

Cnegyer OTMETHTb, 4YTO BEJIMYMHA JI3€-
Ta-MOTEHI[MaJla HaNpsSMYyIO0 3aBHCUT OT KOH-
LIEHTPALUHU NIEKTPOIUTOB U BAJIECHTHOCTHU IIPO-
TUBOMOHOB B pPacTBOpPE, a B CIIyyae HEraTUBHO
3apsPKEHHOM OMYJIBCUU — OTO KaTUOHBL. B cu-
CTeMax, COJEpIKaIlMX BbICOKHE KOHLEHTpa-
LIAX IEKTPOIUTOB B IIEJIOM, U JIBYXBaJEHTHBIX
MOHOB B YaCTHOCTH (XapaKTEpHO IJIsi MHHE-
paJbHBIX TPHUPOAHBIX MPOIYKTOB C BBICOKUM
COJIEpYKaHUEM COJIEHT ), ITEKTPOCTATHUECKOE OT-
TAQJIKUBAHUE CYILIECTBEHHO CHIbKaeTcs [21, 37].

Tak B 1uTEpaType UMEIOTCS JaHHbIE UCCTIe-
JIOBaHUS CTaOMJIBHOCTH MOJEIBHON IMYIIbCUU
Maclio/Bojia B MPHUCYTCTBUU MHIU(PPEpEHTHO-
IO IEKTPOJIUTA — XJIOPUAA HATPUS, KOTOPHIN
OYE€Hb YaCTO UCIIOIb3YETCS B COCTABE KOCMETHU-
YECKUX KOMIIO3UIUN KaK PEryysiTop BS3KOCTHU.
B xoze nx ycTaHOBIIEHO, YTO A3€Ta-MOTEHIMAI
Karellb 3MYJIbCUH, ITOJIy4YEHHOU C MCIOJIb30Ba-
HUEM KaIlpHJIOBBINA/KANPUHOBOTO TPUIIULEPU-
Jla B KQUeCTBE MACJISTHOU (a3bl, B MPUCYTCTBUU
SMYJIbraTOpOB HEOMHHOW M aHMOHHOM IPUPO-
JIbl, IpU TOOABJICHUH XJIOpUAa HATPUS MaJaeT C
45 MmB 10 5 MB. 310 cBsI3aHO C pOCTOM HOHHOM
CHJIBI U, KaK CIeJCTBHE, CkaTheM Auddy3Hon
4acTU JBOWHOIO IEKTPUYECKOIO CIIOSl, IpPHU-
BOJIALIUM K OBICTPOMY PacCIOEHHUIO IMYIIbCUU
[49].

NMenHno 5ty (U3MKO-XUMHUYECKUE TPO-
LIECChI, MPOTEKAIOLIUE B 3MYJIbCUSIX (KPEMBI,
MOJIOYKO, MAaCKH), CO3[al0T OIpeaeieHHbIE
CIIO)KHOCTHU TIpU pa3paboTKe pelenTyp IMYIb-
CHOHHBIX KOCMETHYECKUX CPEJICTB Ha OCHOBE

which introduces a certain restrictions on the
salt content in the cosmetic formulations [34,
42, 45-47].

The phenomena of the instability of
emulsions containing mineral salts, is explained
by the lyophobic systems stability theory,
theory DLVO (Derjaguin-Landau-Verwey-
Overbeek theory). According DLVO theory
the stabilization of emulsions or suspensions
can be presented as a combined result of the
interaction of attraction and repulsion forces
between the droplets or particles, respectively,
dispersed in a dispersion medium. Thus, an oil/
water emulsions are stabilized by the adsorption
of an ionic surfactant on the surface of the oil
droplets, which subsequently gains a positive
or negative charge. The occurred zeta potential
contributes repulsion of the approaching
particles. If repulsive forces prevail over the
forces of attraction, the emulsion is stable
[34, 48].

It should be noted that the magnitude of
the zeta potential depends on the electrolyte
concentration and ions valence in solution,
for example, cations in the case of negatively
charged emulsion. In systems containing in
general a high concentration of electrolytes,
and in particular, divalent ions (typical for
mineral natural products with high salt content)
electrostatic repulsion is substantially reduced
[21, 37].

The data of the study of the model oil/
water emulsions stability in the presence of
supporting electrolyte - sodium chloride,
used in cosmetic formulations as a viscosity
regulator are presented. It was found that
the zeta potential of the emulsion droplets
produced by caprylic/capric triglyceride as
the oil phase in the presence of emulsifiers
and nonionic and anionic nature falls from 5

mV to 45 mV after sodium chloride adding.
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MUHepaJbHBIX colieil. M B Toxe Bpemsi, HeoOxo-
JTIUMO YYUTBIBATh TOT (PAKT, YTO KOCMETHYECKAs
MPOAYKILHS AOJKHA YJIOBJIETBOPATH BCEM KpHU-
TEpUsIM CTaOMIIBHOCTH B TeueHue 1,53 ser.

[loMrUMO OMNKMCAaHHBIX 3NEKTPOCTATUUECKUX
B3aMMOJICHCTBUM, BRICOKHE KOHLIEHTPALMHU COJIEH
MOTYT IPUBOJIUTH K BHICAJTUBAHUIO M OCAXKICHUIO
JIPYTUX JIEHCTBYIOIIMX KOMIIOHEHTOB B COCTa-
BE KOCMETUYECKON AMYIbCUU, YTO TAKKE MOMKET
MOBJIMSITh Ha CTAOMJIBHOCThH B IPOLIECCE XpaHe-
HUSI, B YaCTHOCTH, Ha NU3MEHEHHE KOHCHUCTEHIUU
Y BHEIIHETO BU/Ia MPOAYKTa. JIOCKOHBI M TOHUKHU
JUIsL JIMLIA MOTYT COZEp)Karb BOJIOPACTBOPUMbIC
KOMIIOHEHTHI U MOBEPXHOCTHO-aKTUBHBIE BEIIE-
CTBa, PACTBOPUMOCTb KOTOPBIX MOXKET MEHSTHCS
B MPUCYTCTBUU 3JIEKTPOIUTOB, YTO MPHUBOIUT K
00pa30BaHMIO OCAKA, U3MEHEHHIO BI3KOCTH WU
YXYIICHUIO pacnbuisieMocT [34, 46)].

B mnacrosiiiee Bpems mnpeasiaraercs He-
CKOJIbKO TEXHOJOTUYECKUX IOAXO/I0B IS pe-
IIeHHsI MPOOJIeMbl HECTAaOUIBLHOCTU KOCMETH-
YECKHUX CPEJCTB B MPUCYTCTBUM MUHEPATbHBIX
COJICH:

— UCIOJIB30BaHUE IMYJIbIAaTOPOB HEMOHHO-
ro xapakrepa (DIMLEpUII cTeapar, LETHUIOBbIN
CIIUPT, LIeTeapeT-n, MOHTaHOB, oyinBeM-1000 u
T.J.);

— TIIATENbHBIN IKCIEPUMEHTATBHBINA MOI-
00p COBMECTUMOCTH JPYTUX KOMIIOHEHTOB C
COJICBOM KOMITO3HIINCH;

— HCII0JIb30BaHUE MOJIMMEPHBIX KOJIJIOUIOB
JUIS 3arylIeHUs W CTAOWIM3allud CUCTEMBI, B
YaCTHOCTH 3MYJIbCHA;

— WCIOJIb30BAHUE MHUKPOKAICYITHUPOBAHUS,
HAHOYACTHI, HAHOAMYJIbCUH, BKIIOUEHUE MHU-
HEpaJIbHBIX KOMIUJIEKCOB B JIUIIOCOMBI [24, 46,
48, 50].

Hcnonb3oBanue MOIMMEPHBIX KOJUIOUIOB
JUI 3arylieHuss ¥ CcTaOWiIu3aluu, J0CTaTod-
HO PaclpOCTPaHEHHBIN CrOCO0 cTabuIM3auu
KOCMETUYECKUX SMYJbCUN B 1I€JIOM, U B YaCT-
HOCTH COCTaBOB, COJEPKAIIUX MHUHEPAIbHbIE
conu. Hampumep, B cocTaB Takux KOoCMeTHYE-
CKUX CPEJCTB KaKk MAacKH Ha OCHOBE Ipsi3eil u
MUHEPAJIbHBIX COJIEH, MPEACTaBISIONINE COO0H
BBICOKOBSI3KHME JUCHEpCUU (COIVIaCHO IpeJyia-
raeMoi kiaccuukanuu - nepsas rpyrmnmna Koc-
METHYECKHUX CPECTB), AJsl 00eCIeUYeHUS HYX-
HOM KOHCUCTEHIUMU JOMOJTHUTEIBHO BBOJISAT
HOJIMMEPBI-TeJIe00pa3oBaTesid, 4To MO3BOJISET
CBECTH K MUHUMYMY Ipo0IeMy HECTaOMIbHO-
CTH TPU JOCTATOYHO BBICOKUX KOHIEHTPALIUAX
anekTpoautos [30, 51, 52].
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This is associated with increasing ionic
strength, and, as a consequence, contraction
of the diffuse part of the double electrical
layer, which leads to the rapid emulsion phase
separation [49].

These physical and chemical processes
occurring in emulsions (creams, lotions, masks)
creates certain difficulties during the cosmetics
emulsion formulations based on mineral salts
development. It should take into account that
the cosmetic products must meet all criteria of
stability for 1.5-3 years.

In addition to these electrostatic interactions,
high salt concentrations can lead the salting-out
and precipitation of other components of the
emulsion cosmetic formulation, which also may
affect the stability during storage, and make the
consistency and appearance changes the of the
product [34, 46].

For solving the problem of instability of
cosmetic products in the presence of mineral
salts several technological approaches can be
used:

— The use of nonionic surfactants (glyceryl
stearate, cetyl alcohol, ceteareth-n, montanov,
olivem-1000, polysorbat);

— Careful
compatibility of the salt composition with the

experimental selection of
other components;

— The use of polymer colloid to thicken and
stabilize the system in particular emulsions;

—Theuse of microencapsulates, nanoparticles,
nanoemulsions, liposomes [24, 46, 48, 50].

The polymer colloid use to thicken and
stabilize is a common method for stabilizing
cosmetic emulsions in general, and particular
in compositions containing mineral salts.
For example, in highly viscous dispersion
— the cosmetics masks containing mud and
high salt concentration (the first group of
cosmetic products according to the proposed
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I'eneoOpa3zoBateny UCIONB3YIOTCI U B CO-
cTaBe KpeMmoB, Hampumep, Openma «Ahavay -
KCaHTaH, MOJMBUHUWIINPPOIINIOH, Onocaxapu-
Hasl KaMeJlb, TUIPOKCUITHIILIEIIION03a, KaMe/lb
POXXKOBOTO JepeBa U T.1. C aHAJOrMYHBIMU Lie-
JISIMM UCTIOJIB3YIOTCS COAEPIKAIIME TIOIHUCaXapy-
JIbl 9KCTPAKTBI BOZOPOCIIEN: IKCTPAKTHI JIAMHMHA-
pun, dykyca, ackoduuryma [10, 37].

B nuteparype MMEIOTCS JaHHBIE UCCIEO-
BaHMs CTaOMIBHOCTH M 3((deKTHBHOCTH KOC-
METHUYECKUX CPEJICTB Ha OCHOBE TepMaJIbHOU
BOJbl M MHUHEpalbHBIX coyiell. B Hux Tarke
Moka3aHa OoJbIlasi yCTOMYMBOCTh CPEICTB Ha
0asze ress nonucaxapuaa OuocaxapuIHOM Ka-
MeZiU U uX 0osiee BbIpaKEHHbIE YBIAKHSAIOIINE
CBOWCTBAa B CPAaBHEHUU C KpEM-TeJIsIMU Ha IO-
JMAKPUIIATHON OCHOBE U AMYJIbCHOHHBIMH Kpe-
Mamu [46].

B Toxe Bpems mnomammepsl-reneoOpasona-
TEJIN SIBJISIFOTCSA BBICOKOMOJIEKYJISIPHBIMH  CO-
€IMHCHUSAMH, MO3TOMY €CTh BEPOSATHOCTb HX
MEKMOJIEKYJISIPDHBIX B3aUMOJCUCTBUM MU KOM-
IUIEKCOOOpa30BaHUsl ¢ MOHAMH, BXOJAIIMMU B
COCTaB HCIOJIb3YEMbIX HPUPOAHBIX MHHEpa-
70B. MuHepaibHble KOMIUIEKCHI C BBICOKUM
COJIEp’KaHUEM HOHOB MarHus M KajbLus 3a
CUeT JOHOPHO-AKIENITOPHOIO B3aUMOJECHCTBUS
MEX]ly HOHOM MeTaJljla U TIOJIMMEPHBIM JIMTaH-
JIOM CITIOCOOHBI 00pa30BHIBaTh KOOPAWHAIIMOH-
HbIE CBSI3U (X€JaTHble KOMIUIEKCHI). Bo3aMoxxHO
TaKXe 3aMelIeHHe INPOTOHOB MOHAMHU MeTal-
JIOB ¢ 00pa3oBaHUEM HOHHOM cBs3M [45, 53].

OTO B3aMMOJICHCTBHE TAKXKE JOJDKHO y4H-
TBIBaTbC M TPHU CO3JAHUU KOCMETHYECKUX
cpeacTB. B kaduecTBe mpuMepa MOMKHO IpHBe-
CTH MCCIEIOBAaHUs, IPOBEIECHHbIE C MHMHEpa-
J0M OUIIO(UT B paMKax pa3pabOTKU Hapy>KHOU
JIEKapCTBEHHOMN (POPMBI, B X0O/1€ KOTOPBIX ObLIN
BBIOpaHBI COCTaBbI, 0OPa3yIOIINE KOMIUICKCHI
(c motepeit BA3KOCTH) WK pa3pylLIaroluecs 3a
cueT (PU3MYECKUX WM XUMHYECKUX B3aUMO-
neuctsuii [21, 45].

Crienyer OTMETUTb, YTO TAK)KE BECbMa UyB-
CTBUTEJbHBI K 3JIEKTPOJIUTAM U KOJIEOaHUAM
pH renu xap6onona-reneodpazoBaresis, Haubo-
Jiee 4acTo MPUMEHSEMbIE B COCTaBE KOCMETHU-
YECKUX CPEACTB. DTO HEOOXOIUMO YUUTHIBATh
IIPU UCIIOJIb30BAaHUM B KayecTBE BOJHOM (a3bl
JUIsL IPUTOTOBJICHHUS Telisi KapOomoia TepMaib-
HBIX BOJ, JUIsl KOTOPBIX XapaKTepHa LIEJIOuHas
unu kucnas cpena [30, 51, 54].

IToMuMO BBIpaXKEHHOTO BIMSHUS Ha CTa-
OUIIBHOCTh BBICOKMX KOHIIGHTPALUH 3JEKTPO-

classification) polymers agents provide the
desired consistency and stability [30, 51, 52].

Thicken agents used in creams brand
«Ahavay» are xanthan, polyvinylpyrrolidone,
biosaccharid gum-1, hydroxyethyl cellulose,
guar gum, etc. Polysaccharide containing algae
extracts of Laminaria, Fucus, Ascophyllum are
used with the similar function [10, 37].

Data research stability and efficacy of
cosmetic formulations with thermal water
and mineral salts based on biosaccharid gum-
1 gel showed the highest stability and more
pronounced moisturizing properties compared
with containing thermal water cream-gels on the
basis of polyacrylate and creams emulsion [46].

At the same time, thicken polymers are
the high molecular weight compounds, and
are possible to intermolecular interactions
and complex formation with ions that natural
minerals contain.

Mineral complexes are

capable for forming coordination bonds
(chelates) with a magnesium and calcium ions
due to donor-acceptor interaction between the
metal ion and polymer ligand. Substitution of
protons by metal ions and formation of ionic
bond is also possible [45, 53].

This interaction should also be taken into
account when creating cosmetics formulations.
As an example, studies under development of
the bischofite mineral semisolid formulations
for topical routes of administration can

be mentioned. The compounds forming
complexes by physical or chemical interactions
with viscosity loss or complete destruction
were selected and eliminated during research
[21, 45].

It also should be noted very sensitive to
fluctuations in pH and electrolytes presence
carbopol gels, gelling agent, most often used in
cosmetics. This should be taking into account

when using the thermal waters, characterized
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JUTOB, B YACTHOCTU MAarHus W KaJibIHs, CJe-
JyeT OTMETUTHh BIUSHUE TAKUX BO3MOXKHBIX
KOMITOHEHTOB IPUPOJHBIX MUHEPAIbHBIX KOM-
IJIEKCOB Kak MOHBI xkene3a II. Monsl xenesa 11
OTHOCSITCS K TMPOOKCHUIAHTAM, COCIMHEHUSIM,
3aIyCKaoIUM  CBOOOIHOPAANKAIBHBIC —IIETI-
Hble peakuuu. Hanmuuume mpookcujgaHTta B CO-
CTaB€ KOCMETHYECKHX AOMYIbCUNA B BBICOKHUX
KOHIICHTPAIUSAX CIOCOOCTBYET MEPEKHCHOMY
OKHCJICHUIO JIUTIUIOB, & PACTUTEIbHBIC Macia,
coJieprKalllie HEeHACHIIICHHbIE JIBOMHBIE CBSI3H,
nporopkaroT. Ilpu sTOoM mpomykuus mpuood-
peraer pe3Kuil, HENPUATHBIN 3alaXx U pasjpa-
JKAIOMINE CBOWMCTBA, YTO HEOIATOMPUSATHO IS
Koxu [26, 29].

Jlnia penieHus 3Toi mpoOiIeMbl UCHOb3Y-
€TCsl, B YaCTHOCTH JIOTIOJTHUTEIbHAS OYHCT-
Ka TMPUPOJIHOTO ChIpbsi. B kauecTBe mnpumepa
MOKHO IPUBECTH MCCIIEI0BAHUS, KaCaIOIUECs
WCITOJIb30BaHUSI MUHEpasia oumodpur B papma-
LEBTUYECKON MpakTuke. bumodur comepxur
psAIl TIpUMECEe, 4TO CYIIECTBEHHO OTpaHUYH-
BaeT €ro NpUMEHEHHUe, B TOM 4YHCIIE MO TOK-
CUKOJIOTHYECKUM Toka3zarensiM. OaHoi u3 oc-
HOBHBIX NPUMECEH SIBIISIETCS JKEJIE30, KOTOpOe
COJIEP>KUTCS U B CAMOM MHUHEpaJIe, U MONaaaeT
B pe3ysbTaTe KOppo3uu MeTailjia TpyOomnpoBo-
na npu ero goOwrue. [IpuHuMas Bo BHMMaHueE
JTaHHBIE OCOOCHHOCTH, OBLT MPEJIOKEH METOJ
OYUCTKH. Pe3ynbTaTsl HCCIIeIOBaHUS TOKA3ATH
HU3KHUI ypOBEHb TOKCUYHOCTH PacTBOpPa OYU-
neHHoro oumodura (1mokasareib CpeIHeCMep-
TEJbHOM 10361 LD, 175 CAaMOK-KPBIC COCTABHII
6,3 MuI/kT, a y caMioB — 7,2 MII/KT, 4TO B JBa
pa3a HIKE B CPAaBHEHUU C HEOUUIICHHOU (op-
Moit) [21].

B okucanTensHO-BOCCTAHOBUTENBHBIE Pe-
aKIMA MOTYT BCTYIATh CYJIb(HUIBI H CEPOBO-
JI0pOJI, KOTOPbIE BXOJSAT B COCTAaB HEKOTOPBIX
TEPMaJIbHBIX BOJ, WIOBBIX CYJIb()UIHBIX Tpsi3e
u parbl 03ep. Kpome Toro, cepoBogopo1 xapak-
TEPHU3YETCSl HETPUATHBIM 3aIIaXOM, YTO MOXKET
YXYALIUTH OPraHOJIENTUYECKHUE MMPU3HAKHU KOC-
METHYECKUX CPEJICTB.

C yuderoMm CKa3aHHOTO, CJIEIYyEeT OTMETHUTh,
YTO MpHU pa3paboTKe COCTABOB KOCMETHYE-
CKHX CPE/ICTB C MUHEPAILHBIMU COJISIMU, B TOM
yyclie IS BBIOOpa ONMTUMAIbHOW KOHIIEHTpA-
LUU, TPEXKJE BCEro, MPOBOASTCS BCECTOPOH-
HUE UCIBITAHUS Ha CTAaOMIBHOCTB. JIJIst 3TOTO
MIPOBOJATCS CPAaBHUTEIbHbIE MCCIIEAOBAHUS
KOJUIOMIHOM CTaOMIIBHOCTH, PEOIOTUYECKUX
CBOWCTB, TEIUIOMPOBOIHOCTH M UX U3MEHEHUS

18

by alkaline or acidic pH, as the aqueous phase
for carbopol gel preparation [30, 51, 54].

The influence on cosmeceutic formulations
stability the high electrolytes (magnesium and
calcium) concentrations, it should be noted
the presence of such components of natural
mineral complex as iron II ions. Iron II ions
are pro-oxidant compounds that trigger free
radical chain reactions. The high concentrations
prooxidant availability in cosmetics emulsions
facilitates lipid peroxidation and vegetable oils
rancidity. This product gets a sharp, unpleasant
odor and has the skin irritating properties
[26, 29].

To solve this problem the purification of
natural raw materials is used. For example,
it can be mentioned that the use bischofite
mineral, containing a number of impurities,
in pharmaceutical practice is limited. One of
the main bischofite impurities is iron, which is
contained in the mineral itself, and misses as a
result of corrosion of the metal pipe during its
production. Taking this into account a method
of bischofite purification has been proposed.
The results showed a low toxicity level of the
purified bischofite solution (LD, for females
rats was 6.3 ml/kg, and in males — 7.2 ml/kg, in
comparison with unpurified form below twice)
[21].

Sulfides which are part of some of the
thermal waters, silt sulfide mud and brine lakes
can engage in redox reactions. Additionally,
sulfide is
unpleasant odor, which impairs the organoleptic

hydrogen characterized by an
properties of the cosmetic product.

In view of the foregoing, it should be
noted that in the development of cosmetics
formulations with mineral salts, including the
choice of optimal mineral salt concentration,
must include extensive tests on stability:

colloidal stability, rheology tests, thermal
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B npouecce xpanenus. [Ipu 3ToMm, kak npasuiio,
M3y4yaeTcs MOBeICHNE KOCMETHYECKUX POTyK-
TOB IOCJIE BBEICHUS MUHEPAIHLHOIO KOMILJIEKCa
B OCHOBY M U3MEHEHHE B €ro XapaKTepUCTHKE
P Pa3HBIX TEMIIEPATYPHBIX PEKUMAX XPaHE-
Hus (Hanpumep, 8 °C, 20-25 °C, 37 °C, 45 °C)
[42, 43, 46, 47, 55].

Eme omuum numutHpyrOmuM GHakTopoM
JUIL MCIIOJIb30BAHUSl BBICOKOMUHEPATM30BaH-
HBIX pAacTBOPOB B COCTaBE KOCMETHYECKHX
CPEICTB SBJSETCS MX BIUSHUE HA CEHCOPHBIE
CBOMCTBa KOHEYHOTO MPOAYKTa, B YaCTHOCTH
Ha OLIYUICHHWE YBIAKHEHHOCTH KOXH I0CIIE
MPUMEHEHHS, U OTCYTCTBHE CTIHYTOCTH KOXHU
yepe3 OIpe/elieHHOe BpeMs. YKa3aHHOE IIO-
004HOE CBOMCTBO Hambosiee BBIPAXKEHO MPOSB-
JsIeTCsl Y BBICOKOMHHEPAIM30BAHHBIX Ips3ed U
KOHIIEHTPUPOBAHHOM paribl, BCIIEACTBUE YETO
UX Yallle BCEro UCMOIb3YIOT B BUI€ MACOK-KOM-
MO3UIMI, B KOTOPBIX JiedyeOHas Trpsi3b pPaBHO-
MEpPHO paclipefesieHa B KaKoH-TuO0 OCHOBE
(TuHA, TEMH TOJIMCaxXapuoB, TalbK, MarHUs
AIIOMHUHMSI CUJTUKAT). B Toxke BpeMsi, OqHUM U3
MIPEUMYIIECTB TEPMAIbHBIX BOJ KaK CaMOCTO-
ATEIBHOTO KOCMETHYECKOTO CPEJCTBA SIBIISCT-
Csl UX HHU3Kas MUHEpAIHM3alys, MMO3BOJISIOIIAs
OKa3bIBaTh YBIAXHSIOIIEE JAeicTBUe Oe3 IMpo-
SIBIICHUS BIIOCJIEICTBUU CTSIHYTOCTH U CyXOCTH
koxH. [TosTomy B mpouiecce pazpaboTku cocTa-
Ba KOCMETHYECKHX CPEJCTB HAa OCHOBE BBICO-
KOMUHEPAJIU30BaHHBIX COJIEBBIX KOMIUIEKCOB
JOJDKEH YYHUTHIBATHCSI BO3MOXKHBINM MOACYIIIN-
Baromii apdexr [26, 30].

Hcxonst w3 3TOr0, OIEHKA YBIAKHSIOMIMX
CBOMCTB KOCMETHMYECKHX CPEICTB Ha OCHOBE
MUHEPAJILHOTO CHIPbS MOXKET SIBISITHCS OJHUM
U3 3TamoB, B TOM YHMCIE A BBHIOOpA OITH-
MaJIbHOM KOHIICHTPALlMM B COCTAaBE CPEICTBA.
[IpakTHyecku OHa OCYIIECTBISETCS C UCIOJIb-
30BaHUEM CEHCOPHBIX TECTOB Ha JOOPOBOJIb-
1ax (CyObeKTHBHAsI OLIEHKA) U HMCCIEAOBaHUS
YBIIQKHSIOLIEH CIIOCOOHOCTH MHCTPYMEHTAJIb-
HBIMHU MeTojiaMu (KopHeomeTpusi) [6, 37, 46].

Takum 00pa3oM, HCMONB30BaHUE MPUPOJ-
HOTO MHHEPAJBHOTO CHIPbSI B COBPEMEHHBIX
KOCMETHYECKHX pelenTypax, obmamaer oue-
BUJIHONH AS()PEKTUBHOCTHIO TMPH PaA3TUIHBIX
KOCMETHUYECKHX MPo0iieMax, B YaCTHOCTH aKHE,
CYXOCTH KOXH, CTapEeHHUH, LEIIIIOIUTE, aTOMH-
YECKOM JIepMaTute, ncopuase. Ilpuponnoe col-
pbe, colepikaliee MUHEpaJIbHbIE COJIM, UMEET
JIOCTaTOYHO IIMPOKYIO CHIPbEBYIO 0azy, B TOM
YHCciIe U OTEUECTBEHHBIX MPUPOAHBIX HCTOY-

conductivity and their change during storage.
The rheological behavior of the cosmetic
product after mineral complex addition and its
stability under different temperature storage
conditions (e.g., 8 °C, 20-25 °C, 37 °C,
45 °C) are usually studied [42, 43, 46, 47,
55].

Another limiting factor for mineral salt use
in cosmetic formulation is their effect on skin
moisture sense after application, and the lack
of tightness of the skin. This side effect mostly
pronounced in highly mineralized mud. They
often used in mask form, compositions in which
therapeutic mud 1is distributed in foundation
(clay, gels, polysaccharides, talc, magnesium
aluminum silicate) in this consequence. At the
same time, one of the benefits of thermal waters
as cosmetics is their low salinity, providing a
moisturizing effect without the existence of the
skin dryness [26, 30].

On this basis, evaluation of moisturizing
properties of cosmetic formulations based
on mineral raw materials may be for opti-
mal concentration selection. It is carried out
practically using sensory tests on volunteers
(volunteers questionnaires, subjective anal-
yses), and objective analyses by instrument
methods — measurements of aqueous con-
tent of the corneum stratum (corneometry)
[6, 37, 46].

Thus, the use of natural mineral raw materials
in cosmetic formulations, has an apparent
efficacy in a variety of cosmetic problems,
including acne, dry skin, aging, cellulite, atopic
dermatitis, psoriasis. Natural raw material that
contain mineral salts, has a fairly wide resource
base, including different natural sources (brine
lakes, thermal water, bischofite mineral, etc.).
At the same time, the development of new
cosmetic products on the base of mineral salts

is associated with the specifics of this group of

19
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HUKOB (pama o3ep, TepMajbHbIe BOJbI, paccol
oumoduTa u 1.10.). B Toxe Bpems, pazpaboTka
HOBBIX KOCMETHYECKHMX CPE/ICTB C LIEIbI0 pac-
IIMPEHUsT aCCOPTUMEHTa HPOAYKIMH, HAIpH-
Mep, POCCUHCKOrO MPOM3BOACTBA TpeOyeT Ha-
y‘~IHO-O60CHOBaHHI)IX I10AX040B, 4YTO CBA3aHO
co crenu(pUKON ITOM TPYIIIBI CHIPBS (CIIOCO0-
HOCTBIO BIIUATH HA CTAOUIIBHOCTh PELIENITYPbI U
CEHCOPHBIEC CBOWMCTBA TOTOBOM MPOILYKIHH).
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