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O01acTh TEXHUKH

Hacrosiee n3o0pereHre OTHOCUTCS K aHTHIIEPCIIMPAHTHBIM KOMITO3ULIUSIM M CIIOCO0aM yMEHBIICHUS T10-
TOOT/EICHUS. B 4acTHOCTH, OHO OTHOCHTCS K KOMITO3HIMSAM U CIIOCO0aM, KOTOPBIE HE MPEaIoIarafoT IpIMeHe-
HUE COJIEH aJOMUHUS.

YpoBeHb TEXHUKH

Kak npaBmio, B aHTHIIEPCTIHPAHTHBIX KOMITO3UIUAX I 00€CIIeUeHUs Ae30I0pUPYIOIETO ACHCTBHS IPH-
MEHSIOT BSDKYIIHE COJM ATIOMHHUS WIH aTIOMUHHSA-IIIPKOHNS. Taknue COM B COCTaBE aHTUIEPCIIMPAHTOB OJI0-
KHAPYIOT BEPXHIOIO YaCTh TIOTOBBIX JK€JI€3 U TEM CaMBIM YMEHBIIAIOT BHIIEICHNE U3 HUX MOTA.

MHorue uccnenoBaTeNl U3ydalld albTepHATHBHBIC, HE COAEpIKallie ATIOMHHUI aKTUBHBIE aHTHIICPCIIH-
paHTHBIE BEIIECTBA M KOMITO3MIIMH. HeKOTOphIe M3 HUX CBS3aHBI C YMEHBIICHUEM BEIPAOOTKH [10Ta CEKPETOPHOM
CIHPAJIBIO MIOTOBBIX JKeJIe3; OJHAKO ACHCTBYIOLINE TAKMM 00pa30M aKTHBHBIC BEIIECTBA MOTYT OBITh PAacCIlCHEHEI
KaK TepareBTHIECKUE M0 CBOEH MPUPOJIE, YTO MOXKET OBITH HEKEJIAaTEIBHO ISl COCTABOB, NpeHa3HAYEHHBIX /IS
NPUMEHEHHUS B KaUeCTBE KOCMETHYECKUX CPEJCTB.

Bt Takke pazpaboTaHbl aJbTEpPHATUBHEIC, HE COJAEpIKAINE AFOMUHUA aKTHBHBIC aHTUIIEPCIHPAHTHEIC
BEIIECTBA M KOMITO3UIINH, KOTOPBIEC JCHCTBYIOT 3a CUET OJIOKMPOBAHMS TIOTOBEIX JKEJIe3.

B WO 2010/145905 (Unilever, 2010) omucano NmpUMEHEHHE JaMEUIIPHONW (a3sl CTaOMIM3UPOBAHHBIX
SMYJIbCHH THIA "Macio B BoJie" B KAUeCTBE aHTUIICPCITUPAHTHBIX ar¢HTOB.

B EP 550960 A1l (Unilever, 1992) onucano mpuMeHEHNE B Ka4eCTBE aKTHBHOTO aHTUIICPCIIMPAHTHOTO Be-
mecTBa aMpUPHUILHOTO MaTepuaia, KOTOPBI MPH KOHTaKTe C MOTOM 00pa3yeT HepacTBOPHUMYIO B BOJE JKUA-
KOKPHCTAIUTMYECKYIO (ha3y ¢ IepPHOTNIHOCTHIO OOJIBIIE YeM OTHOMEpPHASI.

B WO 2018/111664 (Colgate, 2018) onmcansl aHTHIEPCIUPAaHTHBIC KOMITO3HINH, COAEPIKaIe aKTUBHOE
AQHTHUIIEPCITUPAHTHOE BEUIECTBO HA OCHOBE IIMHKA, 3aTryCTHTEINb, coaepxamnii conb Ci4-Cyy )KUPHON KUCIIOTHI, U
HOCHTEJIb, COJICPKAIMI MHOTOaTOMHBIH CIIMPT, HE00S3aTEIbHO COBMECTHO C BOJIOM.

W3BecTHO Takke MHOXKECTBO AHTHIICPCHHMPAHTHBIX COJIEH, COIEpKAIIMX CTeapaT HaTpHus B KayeCTBE
CTPYKTYPHPYIOIIETO BELIECTBA; OJAHAKO CTEAPHHOBAS KUCIIOTA HE SIBJSICTCS )KUPHON KHCIIOTOW, IPUMEHSIEMO B
HACTOSAIIEM N300pETEHUH, U TIPH TAKOM TIPUMEHEHUHU He 00pasyeTcs in situ HaTpueBOe MBUIO, B OTJIMYHE OT Ha-
CTOSIIIIETO U300pETCHMSI.

CyImecTByeT OTpaHHYCHHOE YHCIO ITyOJMKAINA, TOCBAIICHHBIX KaJBIIMEBBIM COJISIM OPTaHWYECKHX KH-
CJIOT, IPUMEHSIEMBbIM B KOMITO3UIMSX aHTUIIEPCITPAHTOB.

B WO 2015/051805 A1l (Riemann Trading Aps, 2015) onmcansl 6€3BOIHBIC aHTHIIEPCITUPAHTHBIE KOMIIO-
3UINH, COIEPIKAIINE XIJIOPH AIFOMUHISI WM JIIOOBIE €ro THAPATHl, 0 MEHBIICH Mepe OIHY KaIbIHEBYIO WIH
MarHMeBYIO COJIb OPraHMYECKOI KUCIIOTH M CMEIIMBAIOIINICS ¢ BOJOH pacTBopuTenb. OJHAKO U3 YPOBHS TeX-
HHUKH HE U3BECTHAa CMECh KapOOHOBBIX KHCJIOT M BOJOPACTBOPHMBIX COJIEH B COOTBETCTBHH C HACTOSIIMM H30-
OpeTecHHEM.

B CA 1097223 (American Cyanamid Company, 1981) omucan ne3omopaHT-cTHK, coaepxkammuii 20-50%
sTaHona, 15-25% xnoprunpara amomunus, 15-60% C, sxupHoro cnupta u 0-10% marHueBoil uim KaabLKUEBOH
COJIM JTMHHOIICTIOYEYHO KUPHOH KUCIIOTHI.

KpaTtkoe onucanue n3odpereHus

3anmadeii HACTOSIIETO H300PETEHUS SBIICTCS YMEHBIIEHNE IIOTOOTACICHIS C TOBEPXHOCTHU TeJla YeIoBeKa,
0COOEHHO B MOAMBIIICYHBIX 00JIaCTSIX, HHAYE M3BECTHBIX KaK MOAMBIIICYHBIC BIIaJNHBL.

Eme onHOM 3amadueii HACTOSIIETO H300PETCHNS SBISIETCS YMEHBIIICHHE TIOTOOT/IEICHUS C TIOBEPXHOCTH Te-
Jla YeyoBEeKa IMOCPEICTBOM OJOKMPOBAHHUS WIM YaCTHYHOTO OJIOKMPOBAHUS TOTOBBIX JKejle3 0e3 NMPUMEHEHUs
BSDKYILMX COJIEH aJT'OMHMHUS WM IUPKOHHS.

B nepBom acrekrte HacTosIIero n300peTeHUs NpeaoKeHa IMYIIBLCHS THIIa "Maciio B Boje'", colepikarias
(1) Cy¢-Cy; )KMpHYIO KUCIIOTY, IPEICTABIAIONIYI0 CO00 ®HUAKOCTB; (ii) amynbratop st Cio-C,, )KUpHOH KUCTIO-
THI 1 (iil) BOZOPAaCTBOPHMYIO COJIb METajlIa, CIOCOOHYIO 00pa30BEIBaTh HEPACTBOPUMYIO B Boze coiib ¢ Cio-Cyp
JKUPHOU KucioToit mpu pH Gonee 6.

B mpeanouTuTenbHBIX BapuaHTaxX peaqM3alii HEpacTBOPHMAs B BOJIE COJb CHOCOOHa 0Opa3oBHIBATH
TBEPAYI0 HEPACTBOPUMYIO B Boje colib ¢ C;o-C,, skupHOI KucHoToi npu pH Goiiee 6, B 4aCTHOCTH, ITPH TEMIIE-
patype 37°C.

Bo BTOpOM acmexTe HACTOSIIEro N300pEeTeHUs MPEIIOKEH CIIOCO0 YMEHBIICHHS MMOTOOTACICHHUS, BKIIIO-
YarOIKi MECTHOE HAaHECEHHE MYIIECHH COTIIACHO IIEPBOMY aCIIEKTy HACTOSIIETO H300pETeHNSI.

B Tperbem acmekTe HACTOSIIETO M300PETEHHS MPEIUIOKEH CIOCO0 M3TOTOBJICHUS KOMIIOZUIMH aHTHUIIEP-
CIHpaHTa, BKIIOYAONNI cTaguu 3MyIsrupoBaHus Cio-Cyy KUPHOW KHCIOTHI, MPEICTABIIIONIYI0 COOOM KUA-
KOCTb, B BOJHOW AUCIIEPCHOHHOI cpeze, 100aBsist BOJOPACTBOPUMYIO COJIb METajlla B BOJHYIO TUCTICPCHOHHYIO
cpeay, IpHYeM BOJOPACTBOPUMAsl COJIb METajula CIIOCOOHa 00pa30BHIBaTh HEPACTBOPHMYIO B Boje coib ¢ Cjo-
C,, s)xupHO# kucnoroi ipu pH Gornee 6.

B TperpeM acmexte HacTosmIero M300peTeHUs H0OaBIEHHE BOJOPACTBOPHMOW COJHM METaUla B BOAHYIO
Cpeay MOXET NMPOUCXOANTH JI0 MK Hociie dMyiIbrupoBanust C,o-Cy, )KUPHON KHCIOTHIL.

B Tperbem acmekre Hactosmero m3odpereHus sMmynbrupoBanue Cjg-Cp; KMPHOH KHCIIOTHI HOIYYaroT C
MPUMEHEHHEM dMYIBraTopa.

B dgeTBepTOM acmexTe HACTOSIIET0 N300PETEHNS MPEATIOKEH CITOCOO YMEHBIICHUS TOTOOTACICHNUS, BKIIO-
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varomuii pH-unnnmupyemoe odpazoBanue in situ HepactBopuMoii B Bose conu Ciy-Cy, )KUPHOHN KUCIOTHI, TIPH-
YeM HEpacTBOPHMAs B BOJC COJb oOpa3yercs u3 HaHOCUMON MecTHO C;o-C,, KUPHOW KUCIOTHI, MPEICTABISIO-
e co00H JKUIKOCTh, U BOJIOPACTBOPUMOMN COJIM METaJlIA.

B derBepToM acmekrte Hactosmero n3oopereHust Cio-Cy, XUPHYIO KUCIOTY OOBIYHO TOJY4YaloT B BHIE
SMYJIbCHU TUTA "Maciio B Bojze", CTaOMIM3UPOBAHHOW AMYJIbratopoM. [IpearmodTuTelbHO BOAOPACTBOPUMYIO
COJTb METAJIJIa PACTBOPSIOT B BOAHOH (haze SMyJILCUU THITA ""Maclio B BoJe".

Crioco6 yMeHbBIICHHUS MTOTOOTACICHHUS OCYIIECTBISIETCS] Ha KOXKE YEIOBEKa, B YACTHOCTH B MOIMBIIICTHBIX
BITaINHAX.

O6pazoBanue "in situ" aKTHBHOTO aHTUIIEPCIHPAHTHOTO BEIIECTBa, T.€. HEPACTBOPUMOH B Boze conu Co-
Cy, KUPHOW KHUCIIOTBI, 03HAYACT OOpA30BAHKE ITOTO BEIIECCTBA HA KOXKE YEIOBEYECKOTO Tela, B YACTHOCTH, B
MPOTOKAaX MOTOBBIX XKeJe3, PACIIONIOKECHHBIX B KOKE YEIOBEKa, OCOOCHHO B MOMBIIICYHBIX BIAUHAX.

Ocobennocts "pH-nHnIMEpyeMoro" o0pa3oBaHMs aKTUBHOTO aHTHIICPCIMPAHTHOTO BELIECTBA 0OYCIOB-
neHa TeM, 4to pH moTa Ha Koxe Heckosbko Bbie, yeM pH amysnbscun Cio-Cs,, )KUPHON KUCIOTHI TUIA '"Macio B
Boze". B mpeanouTuTeNnbHBIX BapUaHTaxX peanu3aluu dMynbeus tuna "macio B Boge" Cio-Cypy KUPHOU KUCIOTHI
MMEEeT eCTECTBEHHBIN Toka3aTenb pH wimm cierka moakucieHa, Hanpumep, ao pH 3,5-4,5. IIpu HaHeceHnn Ha
koxy (pH moTta mpuOIM3UTENEHO OT 6 10 7) BOJAOPACTBOPHMAS COJb MeTaia 00pa3yeT ¢ JKUPHOW KHCIOTON
TeIlb M BBI3BIBAET 3aKyIIOPKY MMPOTOKOB MOTOBHIX JKEJIe3.

B msitom acmiekTe HaCTOAIIEr0 H300PETeHUS MPEUI0KEHO MPUMEHEHHE B Ka4eCTBE CPENICTBA IPOTHUB TIOTa
MOJTYYEHHOM in situ (Ha MeCTe) HepacTBOPUMOM B Boje cosr KUIKOH Cio-Cyp )KUPHOM KHCIIOTHI.

IMoapooHoe onucanne n300peTeHnst

Bce mpencraBieHHble B JAHHOM ONUCAaHUU KOJUYECTBA, YAaCTH, MPOLEHTHl U COOTHOILIEHUS! YKa3aHbl MO
Macce U OTHOCSTCS K 00IIell Macce KOMITO3UIIMH, €CITH He YKa3aHO HHOE. DTO TAKXKE OTHOCHUTCS M K IIPHMEPAM.

B HacTosI1IeM OMMUCaHNU TEPMHUH "BKIIOYAIONIUH B ceOs" SIBIIICTCS HCUCKITIOYAFOIIIUM.

[IpencraBneHHBIC B HACTOSIIEM H300PETCHUU MapaMETPhl, U3JI0KCHHBIC B OTHOIICHUU OIHOTO aCICKTa
U300peTeHMs], MPUMEHSIOT, HACKOJIFKO 3TO BO3MOXKHO, B OTHOIICHUH JIFOOOTO APYroro acmeKkTa HACTOSIIEro
M300peTeHUS.

[IpencraBneHHbIE B HACTOSIIEM H300PETEHUH MapaMeTphl, H3JI0KEHHBIE B OTHOIICHHH OJHOTO IpPU3HAKa,
MPEIIOYTUTEIFHO TIPUMEHSIOT B COUYETAaHHM C IapaMeTpaMH, M3JI0KEHHBIMH B OTHOIICHWH OJHOTO HIIM He-
CKOJIBKHX JPYTUX MPU3HAKOB.

Korma npencraBieHHBIH B JaHHOM ONHMCAHHUM KOMIIOHEHT YIIOMHHAIOT B €IWHCTBEHHOM YHCIIC, CIIEAYET
MOHUMATh, YTO MOJKET IPUCYTCTBOBATh HECKOJIHKO KOMIIOHEHTOB TAHHOTO THIIA, M BCE OHH IOJDKHBI OBITH
BKITIOYCHBI B PACYET B JIFOOOM YKa3aHHOM KOJIMYECTBE MITH COOTHOIICHUU.

[IpencraBneHHBIC B HACTOSIIEM H300PETEHUU arperaTHbIC COCTOSIHUSA, TAKHE KaK TBEPAOEC, JKUAKOE U Ta30-
00pa3HOe OTHOCATCS K YIOMSHYTOMY arperaTHOMY COCTOSHHIO Tipy Temneparype 25°C u atMochepHOM JaBie-
Hun. Hanpumep, "xuakas" Ciy-Cp, KUpHaS KUCIOTA, MPUMEHICMasl B HACTOSAIIEM U300PCTCHUY, SIBIISCTCS JKU-
Koii ipu Temrieparype 25°C u naBineHnH oHa aTMocdepa.

[IpencraBneHHBIC B HACTOSIIEM H300PETCHHM ITOKA3aTENIM BSI3KOCTH U3MepstoT mpu 37°C B CKOPOCTH
casura 0,01 ¢l

[IpencraBneHHbIe B HACTOSIIEM H300pPETCHIH TEPMHUHBI TeJIb U TelIe00pa30BaHue OTHOCATCS K arperaTHbIM
COCTOSIHMSIM BEIIIECTBA M CTPYKTYPE arperaTHBIX COCTOSHHUM, KOTOPBIE MOTYT BKJIIOUaTh KPUCTAITMIECKIE TBEP-
Iele, aMOp(HBIE TBEpAbIE MM BSI3KHE arperaTHbIC COCTOSHUS, MTPH KOTOPBIX MOKET MPOUCXOINUTH OJOKHpOBa-
HHE TTOTOBBIX JKeJe3. YOMSHYTHIA refib 00BIYHO NMeeT BI3KOCTh He MeHee 2 [la.c, mpeanoYTuTeNnsHO He MeHee
5 Ila.c, 6onee npennoururensHo He MeHee 10 Ila.c n Hanbonee mpeanourntenbHo He MeHee 100 Ia.c. "T'ens"
MOJKET OBITh TBEPJIBIM, KPUCTAIUTMYCCKIM WIIA aMOP(HBIM, UITH MOXKET UMETh Bs3kocTh A0 1000 Ila.c.

[IpencraBneHHBIC B HACTOSIIEM H300PETCHHU YIIOMHHAHUS "KOMITO3UIHI" [COTIACHO HACTOSIIEMY H30-
OpeTeHHI0] MpHUpaBHEHHI K "IMyNbCHIM" [COTIACHO HACTOSIIIEMY H300PETEHHIO .

Kupnas xucnora.

C9-Cy, xupHas xucnora Cj-C,,, IpuMeHsieMasi B COOTBETCTBUH C HACTOSIIMM H300pETCHHEM, IOJDKHA
OBITH >kuAKOW. Takue )KUpHBIE KUCIOTH B OCHOBHOM HEHACHIMIEHHBIE, YTO 03HAYAET, YTO OHU UMEIOT OAHY WIIN
HECKOJIBKO HEHACHIIIICHHBIX CBS3€H yIIepo -yTiaepo.

[IpenmournurenpHO MpuUMeHsemMas TakuM 00pa3zom Cy-C,, KHUpHas KUCIOTA SBIsieTCs Kuakoi npu 20°C, u
Oomnee TpeaNMOUYTHTENLHO OHA sBiseTcs >kuakoit mpu 10°C. OTHOCUTENH,HO HHU3Kas TeMrepaTypa IUTaBIICHUS
JKUPHOW KUCIIOTHI MOXKET HOBBICHTH CTAOMIBHOCTh KOMITO3UITMA M300pETEHHS IPH XpaHEHUH MPU HU3KHUX TEM-
nepaTypax.

Cy9-Cy, XKMpHAs KHCIIOTA MPEIIOYTHTENIFHO collepkuT oT 14 1o 20 aToMoB yriepona, 6osee mpeAroyTH-
TenpHO OT 16 1o 18 aroMoB yriieposa u Hanbosee npeanouTuTesbHO 18 aTomMoB yriepona. [IpeanodrurensHbI-
Mu C18 >KMpHBIMU KUCIIOTaMH SIBJISIFOTCSI HEHACHIIIEHHbIE KUCIOThI, UMEIOLME HE MEHEE OJTHOM IBOMHOM CBS3U.
B uacTHOCTH, NIPEANOYTUTENBHBIMU KUPHBIMU KUCIOTaMH SIBJISIIOTCSL OJICMHOBAs, JIMHOJIEBAsA, JIMHOJIEHOBAS U
pUIHHOIIEBask KUCIOTEL. OCOOCHHO MPEIOYTUTEIIFHBI OJICHHOBAS U PUITUHOJICBAsT KUCIIOTHI.

B HekoTOpbIX BapHaHTax peaju3alud MOryT NpUMeHATb cMecu Co-Cy, JKUPHBIX KUCIIOT.

O6mee comepxkanne Ciy-C,; )KUPHOH KHCIOTH B KOMIIO3HIIUSIX COTJIACHO HACTOSIIEMY U300pPETEHHIO CO-
CTaBJIET MPEANOUYTUTENHLHO OT 3%, Oojee mpeanouTutenbHo OT 4,5% w Hamboliee MPEANmOYTHTEIHHO OT 6%.
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HezaBucumo apyr oT Apyra ¥ B COOTBETCTBHH C KaXKIBIM W3 MPEIINOYTHTEIBHBIX HIKHHUX MPEICIOB COACpKa-
HUS, YKa3aHHBIX Beime, oomiee conepxanne Ciy-C,y )KUPHON KUCIOTHI MPEAIOYTUTEIHFHO COCTaBIsAeT 10 15%,
6onee mpeamouTHTENHHO 10 12,5% 1 Hanbonee npeamnouTuTeasHo 10 10%.

B HEKOTOPHIX MPEANOYTHTENBHBIX BapHaHTax peann3anui obmee KomuaecTBO Ciop-Cp, )KUPHOI KUCIOTHI
cocrasisieT oT 5 10 10%.

PacTBOprMas B BoJe cOJlb MeTaIA.

PacTBOprMast B BOZe coJIb METaJUIa MEET PACTBOPUMOCTH B Boze He MeHee 10 /1 M mpeArnoYTHTEIRHO He
menee 100 1/, pacTBOpUMOCTE U3MepSIOT pu 25°C.

OOBIYHO TIPUMEHSIOT PACTBOPUMYIO B BOJC COJIb IOJIMBAJCHTHOI'O METaJlIa, TPEANIOYTUTEIHHO BYXBa-
JICHTHOTO, U 00JIee MPEAIOYTUTEIIFHO BEIOPAHHYIO U3 COJICH KalbIus U IMHKa. Hanboee mpeAnodTuTeIbHBIMU
SIBIISTIOTCSI COJTU [IMHKA, OCOOCHHO KOTJIa )KUPHOH KHUCIOTA MPENICTABISCT COOOU PUITMHOICBYIO KUCIIOTY.

B HEKOTOpHIX BapHaHTaX PEaTU3aIMK MOXHO IIPUMCHATh CMECH PACTBOPUMBIX B BOJIEC COJICH METAJLIOB.

Oo1ee copepkaHue PacTBOPUMBIX B BOJE COJICH METATIOB B KOMIO3HIUSAX COTJIACHO HACTOSINEMY H30-
OpeTeHHIo MpeanouTHTeNIbHO cocTaBisieT ot 0,75%, 6onee npennoururensHo oT 1,0% n Hanbosee mpeAnoYTH-
tenbHO OT 1,3%. HezaBucumo Apyr oT Apyra M B COOTBETCTBHH C KAXKABIM U3 MPEANOYTHTEIHHBIX HIKHHAX TIpe-
JICJIOB, YKa3aHHBIX BHIIIE, 00IIee KOINIECTBO PACTBOPUMON B BOJIE COJIM METaJUIa IPEATIOYTUTEIIHFHO COCTABIISACT
1o 3,0%, 6omnee mpeAmodYTHTENHHO 10 2,5% 1 Hanboiee peanouTUTEIHLHO 110 2%.

B HEKOTOPBIX NPEANMOYTUTENHHBIX BapHaHTaX PEaTn3alri 00IIee KOJMIECTBO PACTBOPHMEBIX B BOJIE COJICH
MeTaJlIoOB cocTaBiisger oT 1,5 o 2,0%.

Momsproe otHomenne Cjg-Cy, KUPHON KUCTOTH K KATHOHY PAaCTBOPUMOM B BOJE COJM MeTayuia (IeseH-
HOE Ha €ro BaJICHTHOCTH) MPEAMOYTUTEIBHO BRIOUPAIOT U3 MPOMEXKYTKOB OT 1:2 mo 2:1, Gonee mpeamouTHTEb-
HO 0T 2:3 110 3:2 u HanboIee NPeAnOUTUTENHHO OKoJIo 1:1. Takum 00pa3oM, HE upe3mepHoe KomuuecTBO Cio-Cyy
JKUPHOW KUCIIOTHI, HM YPE3MEPHOE KOJIHUYSCTBO PACTBOPHMOI B BOJC COJH METAJUIa HE TPATHTCS BIyCTYIO. bo-
Jiee TOYHO ATH COOTHOIICHHUSI MOTYT OBITh BBIPAXKEHBI KaK MPEIOYTHTENbHO OT 33:67 o 67:33, Gosee npennoy-
tutensHO oT 40:60 mo 60:40 u HanboIee MPEAMOYTUTEHFHO 0koI0 503:50.

Korma pactBopuMas B Bojie COIb COACPXKUT JABYXBAJICHTHBIH METaJI, TAKOH KaK, HAIIPUMEp, COJTb KaJIbIIH
WM COJIb IIMHKA, B YACTHOCTH XJIOPUA KAJBITUS WIIN XJIOPH] IIMHKA, MOJIIPHOE OTHOIIIEHHE PACTBOPUMOMN B BOJIE
comm metaiuia K Cip-C,, )KUPHOW KHCIOTE MPEINOYTUTENLHO BHIOMpaoT B amamazone ot 1: 4 mo 1:1, Gonee
MPEAMOYTUTENBHO OT 1:3 1o 2:3 m HamboJree MPEAMOITHTEIHHO OKOJIO0 1:2. bojiee TOYHO 3TH OTHOIICHUS MOTYT
OBITH BBIpaKEHBI B BUe mpeanoututensHo ot 20:80 mo 50:50; Gonee mpennoututensHo ot 25:75 mo 40:60 u
HaubOoJIee MPEeANMOYTHTEIHHO OKoJIo 33:67.

HepactBopumas B Bojie coiib, obpaszyemas u3 C;o-C,, xxupHoit kuciaoTsl npu pH Oomnee 6.

OTJIMYUTENEHOW OCOOCHHOCTBIO HACTOSIIETO W300pPETEHUs SBISIETCS CIIOCOOHOCTH PACTBOPHMOM B BOJC
comu MeTauia 00pa3zoBbBaTh ¢ Cio-C,y JKUPHOI KHCIOTON HEpacTBOPUMYIO B Boje coiib mpu pH Gonee 6. 310
MOXET OBITh YCTAHOBJICHO ITyTeM 00beANHEHNsI KOMIIOHEHTOB 1pu pH Gonee 6 u temmepatype 20°C, 25°C umun
37°C. B npeanodTuTensHOM crioco0e McciIeoBaHMs KOMIOHEHTHI mpeobpasyrorcst npu pH 3,5, a 3atem pH
CMECH JOBOJIAT IO 3HAYCHUS 00Jiee 6 OCHOBAaHUCM.

[IpencraBneHHBIN B JAHHOM ONMCAHUN TEPMHH '"HEPACTBOPUMEIN B BoJie" 03HAYaET paCTBOPUMOCTH B BOJIE
Menee geM 10 /i mpu 25°C, npeanoyTuTeTbHO MeHee 9eM 1 /0.

OMyIbraTop.

OMyIBraTop SBISETCS CYIIECTBEHHBIM KOMIOHEHTOM KOMIIO3HMIHNH COTIACHO HACTOSIIEMY M300PETCHHIO.
MOo>XHO TPUMEHSTH JTI000# dMYIBraTop, MO3BOIMIOMNI dSMYIEIupoBaTh Cj-Cyy )KUPHYIO KUCIOTY B BOJIC MPH
temneparype 20°C. Taxke MOXKHO MPUMEHSATh CMECH dMYIbraTOPOB.

[IpeanoYTUTENFHO IMYIIBraToOp WINA CMECh IMYJIBIATOPOB COACPKAT HEUOHOTCHHBIN AMYIBTraTop.

B HEKOTOPBIX MPEANOYTUTEIHFHBIX BApUAHTAX pPeaTU3allH MPUMEHSIIOT CMECh AMYJIBraTOpPOB, TAKYI0 Kak
CMECh HEMOHOTCHHBIX 3MYJIBIaTOPOB WIH CMECh HCHOHOTCHHOTO AMYJIbraTopa U aHHOHHOTO AMYJIBraTopa.

O011ee KOTMYECTBO IMYIIBIaTopa B KOMITO3UIIHMSX COTJIACHO HACTOSAIMIEMY H300PETCHHIO MPEIMOYTHTEIEHO
cocraBisieT ot 0,5%, Oonee npeamouturensHo ot 1,0% u Hambonee mpenmoututenbHo OT 1,3%. HezaBucumo
JPYT OT JpyTra U B COOTBETCTBHUHU C KaXKIBIM M3 MPEIIOYTUTEIFHBIX HIDKHUX YPOBHEH, yKa3aHHBIX BBIIIE, 00mIee
KOJIMYECTBO AMYJIraTopa COCTaBIseT mpeanouTuTensHo 10 10%, Oonee nmpenmouturensHo 10 7,5% u Hanboiee
MPENMOYTHUTENBHO 10 5%.

Ortnomenue smyasraropa kK Cio-Cy, )XUPHOH KUCIIOTE TMPEANOYTUTENLHO cocTaBisieT ot 1:10, 6onee mpen-
MOYTUTENLHO OT 1:8 m Hamboree mpearmoYTuTeapbHO OT 1:6. HezaBucuMoO ApyT OT Apyra U B COOTBETCTBUH C Ka-
JKABIM U3 TPENNOYTHTENBHBIX COOTHOIICHWH, yKa3aHHBIX BHIIIE, OTHOMIEHHE 3Mynsraropa Kk Cio-C,y XupHOM
KHCJIOTE MPEAIIOYTUTEIFHO COCTABICT 10 2:3, Ooyiee MPeAMOYTHTENBHO 10 1:2 U Hanboee MpeAmoYTUTEeIHHO
Jo 1:3.

B HEKOTOPBIX MPEANOYTHUTEIHHBIX BapHAHTAX PEAU3AIMH 3MYJIBIaTOp COACPKUT MOJIUTITHIICPHUIOBBIA
3¢up, Tako# Kak moNMHUrIUIepui-3 creapar. Korjga aMynberatop coAep KUT TaKue BEIIECTBA, OTHOUMICHUE dMYJThb-
raropa k Cy-C,, KUPHOW KHCIOTE MPEANOYTUTEIHLHO cocTtaBnser oT 1:10, Oonee mpeamoututensHo oT 1:7 U
HanboJiee MPennoYTUTENbHO OT 1:4. HezaBUCHMO Ipyr OT Jpyra ¥ B COOTBETCTBUU C KaXKIBIM H3 MPEITOYTH-
TENBHBIX COOTHOIICHUH, yKa3aHHBIX BBIMIE, OTHOIIEHHE »Myibratopa K Cjo-C,y )KUPHOW KHCIIOTE COCTABISCT
MpeanouTUTeNbHO 110 1:1, Gonee mpenmourutenbHo 0 9:11 1 Hanbonee mpenmodTuTenbHO M0 2:3. B oco6eHHO
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MPEIIOYTUTESIFHOM BapUAHTE PEai3alii OTHOIICHUE COACPIKAIIECTO IMYIBraTop MOJUIITHIIEPUIOBOTO A(hupa K
C,0-Cs; xupHOI kHucnoTe coctaBisieT ot 1:4 no 2:3, T.e. ot 20:80 mo 40:60.

B HEKOTOpBIX MPEATIOYTUTETHHBIX BapHAHTAX Pealn3aliil SMYJIbraToOp COACPKUT JTUHEWHBIA aIKHIIITOK-
cuiat, Tako kak Creaper-20. [IpenmouTuTensHbie TUHEHHBIE AIKMIIDTOKCHIIATHI COIEPIKaT MO0 MEHBIEH Mepe
10 STOKCHIATHBIX €AWHUI] HA MOJIEKYITY, W, B YaCTHOCTH, IIPEAIIOYTHTEIBHbIC INHEHHbBIC AIKHIITOKCHIIATHI CO-
JiepKaT 1Mo MeHbIer Mepe 15 3TOKCUIIATHBIX €IMHUI] Ha MOJIEKYITY.

Korza smynberaTtop COCTOHMT TONBKO M3 JTMHEWHOTO aJKMIITOKCHIIATA, OTHOIIeHHE smyibratopa K Cio-Cy,
JKUPHOHN KHUCITIOTE MPEIMOYTHUTENBHO cocTaBisieT oT 5:95 mo 30:70, 6onee npeanoututensHo ot 10:90 mo 28:72 u
HanOouee MpeArnoYTHTENbHO oT 15:85 1o 25:75.

[IpennovTuTenbHBIC SMYIBTaTOPBI ¥ MPEANOYTUTEIbHEIC OTHOMICHHS 3MYbraropa u Cio-C,; )KUPHOH KH-
CJIOTBI BaXXHBI JI1 YCTOMYHMBOCTH KOMITO3HIIMH, TIOJ] KOTOPOH moapazymeBaeTcs ee (pa3oBasi yCTOHYUBOCTS, T.C.
OTCYTCTBHUE (Pa30BOr0 pacciIOCHHS B TCUCHHE MPOIOIKUTEIBHOTO IIEPHOIA.

JloToTHUTEIBHEIC TPU3HAKH.

Upe3BhIUaiiHO Ba)KHBIM JOTMOJHHUTEIBHBIM IPU3HAKOM SIBISICTCSI 3aTyCTHTENb. 3aryCTUTENh YBCIUYHBACT
BSI3KOCTh KOMITO3UIIMHA COTJIACHO HACTOSIIEMY H300pETeHHIO, YTO MOXKET CAENAaTh UX OoJiee IPUBIEKAaTEIbHBIMA
JUTS TIOTpeOuTeNs. 3aryCTUTENh TakXKe MOXKET HOIIEPKUBATE (Pa30BYI0 YCTOHUYHNBOCTH KOMITO3UINU W/WIIH CIIO-
COOHOCTh KOMIO3UIIMU HaXOANUTECS B MIAPUKOBOM JAHCIICHCEpE Oe3 MPOTeUeK.

3arycTuteny, HOAXOMAIINE ISl IPUMEHEHHUS B HACTOAIIEM H300pETEHHH, BKIIOYAIOT KATHOHHBIC M He-
WMOHHBIE TIOIMMEPHI, B YaCTHOCTH, KATHOHHBIE M HEMOHHBIE TIOJIMMEPHBIC 3aTyCTHTENN IIPHUPOIHOTO TPOUCXOXK-
JCHHS, TPUMEPHI KOTOPHIX BKIOYAIOT TYapoOBYIO KaMeAb W MPOU3BOIHEIE, a TaKKe MPOM3BOTHBIC IIEIUTIOIO3EI,
TaKk¥e KaK THAPOKCHATHIIEIUT0N03a. OCOOCHHO MPEANOYTHTCIFHBIMU 3aTyCTUTCISMHU SBISIFOTCS KAaTHOHHBIC
TIOJIMMEPHI, B YaCTHOCTHU T'yapoBasi KaMe/Ib W/HITH €€ TIPOU3BOTHBIE.

3aryctutens 0OBIYHO MpuUMEHSIOT B konumdectBe oT 0,1 mo 10% ot obmieit kommosuiuu. B npeamodru-
TENBHBIX BapUAHTaX peallu3alliy 3aryCTUTENh IPUCYTCTBYET B KoimuecTBe OT 0,2 10 5%, a B 6ojee mpernouTH-
TENBHBIX BAPUAHTAX OH MPUCYTCTBYET B KodmdecTBe 0T 0,3 10 3% OT 00111ell KOMITO3UIIHH.

B mpennouyTtnTensHOM BapHaHTE peaNn3aliiil KOMIO3HIIAIO COTIIACHO HACTOSIIEMY H300PETEHUIO XPAHAT B
[IAPHKOBOM JMCTICHCEPE W HAHOCST U3 Hero. KOMITO3MIKM COTIacCHO HACTOSIIEMY H300pETEHHIO OCOOSHHO IO~
XOJAT IJIsl XpaHESHUS M HAaHECEHUS U3 IMIAPUKOBOTO JHCIICHCEpa, BHITOJHEHHOTO C BO3MOYKHOCTBIO UTHTEIEHOTO
XpaHEHHs B IIEPEBEPHYTOM ITOJIOKEHUH. Bo m30exaHne COMHEHHH, IIapUKOBBIM TUCIICHCEDP B "TIEPEBEPHYTOM
MOJIOKECHUN" MMEET MIAPUKOBBIA alIUTHKATOP, OOBIYHO IMIAPHK, PACIOJIOXKECHHBI BHU3Y €MKOCTH, COAEpIKaIien
KOMITO3HUIIHIO.

3arycTuTens SBISETCS YPE3BBIUAHO BaYKHBIM KOMIIOHEHTOM KOMIIO3HITUH, KOTOPBIC XPAHITCS M HAHOCSAT-
Cs M3 MIAPUKOBOTO JIO3UPYIOIIETO YCTPOCTRA.

B npyroM mpeamovTHTETFHOM BapUAHTE PEaln3aldyd KOMITO3HUIIMIO COTJIACHO HACTOSIIEMY HU300PETCHHIO
XpaHAT B TUCIICHCEPE, CHAOKEHHBIM ITyJILBEPU3aTOPOM WIIM MPUBOJUMOM B JCUCTBHUE CXKATHUEM, U HAHOCSIT U3
HETO.

B apyrom mpeanodTHTENEHOM BapUaHTE pealU3allii KOMITO3UIIMS UMEET BHJ KpeMa, OOBIYHO UMEIOIIETO
Bs3KOCTh OT 10 mo 100 ITa.c. Takue KOMIO3UIIUK MOTYT UMETh OCOOCHHO XOPOIIYIO CTAOMILHOCTD ITPY XpaHSHUH.

3arycTuTens SBISIETCS YpEe3BbIUAiHO BaYKHBIM KOMIIOHEHTOM KOMIIO3HITHH, KOTOPBIE XPAHITCS W HAHOCSAT-
Csl M3 MApUKOBOTO THCIICHCEPA.

B npyrom BapmaHTe peanm3aniii KOMIIO3UIHS TIPEICTABIIAET cOO0M TBEpIOE BEIIECTBO C MATKON KOHCH-
CTEeHITMEH, 00bITHO MMetoree BI3kocTh oT 100 mo 1000 ITa.c. 3arycTuTens SABIAETCS CYIIECTBEHHBIM KOMIIOHEH-
TOM TaKUX KOMITO3UIHiA. Takue KOMIIO3UIIMHA MOTYT HMETh OCOOCHHO XOPOIIYIO CTA0MIBHOCTh IPH XPAaHCHHH.

B npyrom BapuaHTe peann3anuu KOMIIO3UIUS UMeeT (GopMy TBEpHOro Opycka. 3aryCTUTEINb SBISCTCS CY-
IIECTBCHHBIM KOMIIOHCHTOM TaKUX KOMIIO3HIIUH.

KoHcepBaHT sSBIsETCS MPEAMOYTHUTEIBHBIM JIOTIOHATEIFHBIM KOMIIOHCHTOM B KOMIIO3HITUSX COTJIACHO
HACTOSIIEMY H300peTeHHI0. KOHCepBaHT CIIY:KUT JUIl YMCHBIICHHS WIIH YCTPAHECHUS! PACTIPOCTPAHCHHS MHKPO-
OpPTaHU3MOB B KOMITO3UIUSIX COTJIACHO HACTOAIIEMY U300peTeHHi0. KoHcepBaHTHI OOBIYHO MPUMEHSIOT B CYM-
MapHoM kosmmgectse oT 0,05 no 3%, npeamourutensHo oT 0,1 10 2% u Hanbonee npennourutenbHo ot 0,4 1o 1%.

[omxomammMu KOHCEpPBaHTAMH Ui TPUMEHEHHS B HACTOSIIEM H300pETCHHU SBISIOTCS — 2-
(heHokcudTaHON, HomonponuHMI OyTHiKapoamat, C;-Cs-ankuimnapadensl, 0eH30aT HATPHsI, KATPUITAI TIUKOJb U
OJITA. B dacTHOCTH, TIPEIMTOYTUTEIFHBIMU KOHCEPBAHTAMH SIBISIFOTCS 2-(DEHOKCHATAHOJ, HOMOPOTTHMHKUI Oy-
TunKapbamat, OeH3oar HaTpws, Kanpwiraukoyib u DJITA, U 0COOCHHO TPENTOYTHUTEIBHBIMU SIBISIOTCS 2-
(heHOKCHAITAHON U HOIOTIPOITMHIIT Oy THIIKapOamar.

AHTUMHKPOOHOE N1€30/I0PAaHTHOC AKTHBHOE BEIICCTBO SBISICTCS MPEIIOYTHTEIEHBIM JTOTIOJHUTEIHHBIM
KOMIIOHCHTOM B KOMIIO3HIIUSX COTJIACHO HACTOSIEMY M300peTeHuto. Takue KOMIIOHSHTHI CITY)KaT ISl YMCHb-
IICHUS WM YCTPAHCHUS 3araxa I0Ta, YMCHBIIAsl I HHBIM 00pa30M MPEISITCTBYS KUIHEICATCIHHOCTH MHKPO-
OPTaHU3MOB, KHUBYIIUX HA KOXKE YCIIOBEKA U BBI3BIBAIOIINX 00pPa30BaHUE HEMPUSATHOTO 3amaxa.

AHTUMHKPOOHOE JIe30IOPAHTHOE aKTHBHOC BEIIECTBO TAKXKE MOXKET CIIY)KUTh KOHCEPBAHTOM Il HACTOS-
e KOMIO3UIUH.

B cnywae nmpuMeHeHHS aHTHMHKPOOHOTO JE30JOPAHTHOTO areHTa ero CoAep)KaHNe B KOMITO3UIIUN COCTaB-
aset oT 0,01 1o 3% u, B uacraoctu, ot 0,03 10 0,5%.

4.



044775

[IpeanoyrnTensHble aHTUMUKPOOHBIE JE30/0pPAHTHBIE arcHThl MMEIOT MHHHUMAJIBbHYIO HWHTHOHMPYIOIIYIO
xonnentpanmo (MUK) 1 mrvm' wmm menee, B wactHOcTH, 200 MKr.MIM' HIH MeHee, U 0cobeHHO 100
MKr.MiiM Wi MeHee. MUK aHTUMHKpPOOHOTO areHra MpeACTaBlIsIeT CO0OW MUHHUMAIBHYIO KOHIICHTPAITHIO
arelra, HeOOXOAMMYIO JUIS 3HAYUTEIBHOTO 3aMEUICHUs PocTa MHUKpPOOOB. VHrMOWpOBaHWE CUHMTAIOT "3HAYH-
TENBHBIM'", €CII HaOJII0JAa0T CHIDKEHHE POCTa MOceBHOTo Marepuana Staphylococcus epidermidis va 80% wnim
OoJee MO CPaBHEHHIO ¢ KOHTPOJBHOU cpenoil 0e3 aHTUMUKpPOOHOTO areHTa B TeueHue meproaa ot 16 mo 24 4
nipu 37°C. TlogpoOHBIe cBeeHUs 0 MOAXOIANINX criocobax omnpeaeneHuss MUK moxHo Haiitk B "Antimicrobial
Agents and Susceptibility Testing", C.Thornsberry, (in "Manual of Clinical Microbiology", 5th Edition, Ed. A.
Balows et al., American Society for Microbiology, Washington D.C., 1991). Ocobenno noxxoxsmuii crocod
IpeJCTaBIsIeT CO00M cmocob MakpopasBeaeHull B OynboHe, onmcanHbiil D.F. Sahm u J.A. Washington II B rmaBe
110 BeuenpuBeaenHoit myomukanuu (ctp. 1101-1111). MUK aHTHMHKpPOOHBIX MpenapaTroB, HOAXOMSIINX IS
BKJIIOYCHUS! B KOMIIO3MLIMM COTJIACHO HACTOSIIIEMY H300pPETEHHIO, COCTaBIAIOT Uil Tpukiozana: 0,01-10
mxr.mam (J. Regos et al., Dermatologica (1979), 158: 72-79) u mis hapHe3071a: IPUOIUZUTEIBHO 25 MKT.MIM '
(K. Sawano, T. Sato, and R. Hattori, Proceedings of the 17th IFSCC International Conference, Yokahama (1992)
p.210-232). B oTimdme OT 3TOTO, STAHOJ ¥ aHATOTHYHbIE ankaHo sl nMetor MUK Goree 1 mr.vr .

[MomxomamMyu OpraHNYECKUMH AHTHMHUKPOOHBIMH BEIIECTBAMH SIBIISIOTCS OaKTEPHIMIHBIC BEIIECTBA,
HaIpUMep YeTBEPTHYHBIC AMMOHHEBBIE COCIMHEHUS, TAKUEe KaK COJIM METHIITPUMETHIAMMOHUS, XJIOPTEeKCHIUH
M €r0 COJH, ¥ MOHOKAaIpaT AWUTIHUICPHHA, MOHOJAYpaT AWUTIHIIEPHHA, MOHOJIAYpaT IIIHIEPUHA U aHAJIOTHYHBIC
Matepuansl, onucanubie B "Deodorant Ingredients", S.A.Makin and M.R.Lowry, B "Antiperspirants and Deodor-
ants", Ed. K. Laden (1999, Marcel Dekker, New York). Bonee npeamodrurenbHpIMA aHTUMHKPOOHBIMHU BETIIC-
CTBaMH JUISl IPUMEHEHHS B KOMITO3MIMSX COTJIACHO HACTOSIIEMY M300pPETEHHIO SIBISIOTCS COJIM TOJINTEKCaMe-
THIJICH OWryaHuzaa (Takke M3BECTHBIE KaK COJIM MOJMAMHUHONPONMI OUryaHH/a), IPUMEPOM KOTOPBIX SIBIISICTCS
Cosmocil CQ TM, Beiryckaemsblii kommnanueir Zeneca PLC, npeanodTHTENIFHO IPUMEHSIEMBII B KOJIMYECTBE /10
1% wu OGonee mpeamoututTenbHO B KommdecTBe oT 0,03 mo 0,3% mo macce, 2'.4,4'-Tpuxiopo, 2-THIPOKCH-
G eHnIoBEIN 3hup (TPUKIO03aH), MIPEANOYTHTEIHHO IPUMEHIEMBII B KouuecTBe 10 1% 10 Macce KOMITO3H-
My 1 Oosee mpennouTuTebHo B koiumdectse 0,05-0,3%, u 3,7,11-tpumermnaoneka-2,6,10-tpueHon (dapae-
30J1), IPEAIOYTHTEIHFHO MPUMEHIEMBIN B KomdecTBe 10 1% 1Mo Macce KOMIO3ZHUIMHN U Oojiee MPEeIIOYTHTEIEHO
B konnuectse 110 0,5%.

JpyrumMu moAXOoaSIIMHU OPTaHMYECKUMH TTPOTHBOMUKPOOHBIME areHTaMH SIBIIIOTCS KOMILIEKCO00pa3o-
BaTeIM Ha OCHOBE MEPEXOJHBIX METAJIOB, KaK omucaHo, Hanpumep, B WO 01/52805. [IpeamodrutenbHO TpH-
MEHSIOT KOMIUIEKCOOOpa30BaTe Il Ha OCHOBE IIEPEXOTHBIX METAIIIOB, UMEIONTHe KO3 (UIIHMECHT CBA3BIBAHUS IS
xenesa (I11) Gonee 10>, HampuMep, IMATHICHTPHAMUMHIICHTAYKCYCHAS KMCIIOTA €€ COJH.

AHTHOKCHAAHTBI MOXXHO NPEANIOYTHUTEIHHO NMPUMEHSTh B ONPENCIICHHBIX KOMITO3MIMX, B YaCTHOCTH B
COJIEpIKaIl[X HEHACHIILICHHBIC XUPHBIE KHUCIOTHL [loaxonsiiue aHTHOKCHIAHTHI BKIIOYAIOT OyTHIMPOBAHHBIHA
rugpokcutonyost (BHT), OyrunupoBanuslii runpokcuannzon (BHA) u nentasputputnn-rerpa-au-T-0yTHi Tua-
pOKCUIIMHHAMaT. AHTHOKCHIAHThl MOXKHO MPUMEHSTH B KonmuectBe oT 0,05 mo 5%, B wactHocTH, oT 0,075 nmo
2,5% u ocobenno ot 0,1 10 1%.

JlomromHUTEIBHBIE JKeNaTeIbHBIe KOMIOHEHTHI BKITIOUAIOT ONpeIeIeHHbIE CEHCOPHBIE MOAn(pUKaTOpHL. Ta-
KHE MaTepuaibl MPEANOYTUTENPHO MPUMEHSIOT B KonmdecTBe 10 20% mo Macce kommozunuu. Cmsrdaromiue
BEIIIECTBA, YBIAXHUTENH, JICTYIHe Maciia, HeleTydyle Maciia ¥ M3MeJIbUueHHBIC TBEPAbIe YacTUIIHI, IIPUAAIOIINE
OIyIICHNE TIAAKOCTH, SBIAIOTCA COOTBETCTBYIONIMMH KaTETOPHUSMH CEHCOPHBIX Moau¢puKaTopoB. lIpumepsr
TaKAX MaTepHAJIOB BKIIOYAIOT IUKJIOMETHKOH, AUMETHKOH, IUMETHIKOHOI, H30MPONIIIMUPUCTAT, H30MPOIIHII-
NaJbMUTAT, TaJbK, MEIKOM3MEIbYCHHBIH KpeMHe3eM (Harpumep, Aerosil 200), mommaTuiieH B ¢popMme yacTHll
(manpumep, Acumist B18), mommcaxapuabl, KyKypy3Hblii kpaxman, 6enzoar Cjp-Cis cnupTa, MUPHUCTHIIOBBIH
a¢up PPG-3, oxrunnonekanon, C;-Cyy nzonapaduusl, AU-U30TIPONMIIAIUNAT, U30COPOUT JlaypaT, OyTHIOBBIH
a¢up PPG-14, rouuepus, ruaporeHU3UPOBAHHBIA MONMU300YTEH, IOJIUACICH, TUOKCH THTaHa, (EHWITPUME-
THKOH, THOKTHIAJNIIAT ¥ TeKCaMETHIIANCHIIOKCAH.

JIOTIOTHUTENBEHBIM JKeJIaTeIbHBIM KOMIIOHEHTOM TaKXKe sIBIsIeTcs: apoMaTnsatop. [loaxoasime MaTtepuast
colepKaT OOBIYHBIE OTIYIIKH, TaKMe Kak map(roMepHble Macia, a TakKe COAepKaT TaK Ha3bIBacMbIC JI€0-
OTIYIIKH, Kak onucaHo B EP 545556 u mpyrux nmyOnmkarusx. Comep’aHusi TAKHX BEIIECTB MPEIIOYTHTEIHHO
cocTaBystoT 110 4% 1o Mmacce, B uactHocTy oT 0,1 1m0 2% 1o macce, u ocooerHo ot 0,7 o 1,7% mo macce.

IIpumepsbi

[aee Hacrosee m300peTeHne OyaeT MPOUIUTIOCTPUPOBAHO CIECTYIONTIMH HEOTPAHNIHBAIONIIMH TIPHMe-
pamm.

ChIpbe, yKka3zaHHOE B Ta0J1. 1, IPUMEHSIIN P ITOrOTOBKE NMPUBEICHHBIX HIKE TPUMEPOB.
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Tabiuuma 1
Mcnonbsyemoe | Xumuyeckoe HasBaHne | HaumeHosaHmne no | MNocraBwumk
HaumeHosaHue | Toprosoe MEXAYHapOoAHON
HanmeHoBaHwne HOMeHknarype
KOCMETUYECKUX

nHrpeaneHtos MHKU

XKupHble KUcnotbl

OneunHosas OnewuHosas kucnora OnewvHoBas kucnoTa TCI
KmucnoTa
JluHonesas JluHonesasn kncnota JlvHonesas kncnorta TCI
KmucnoTa
JluHoneHosaa | JlnHoneHosas kucnota | JlInHoneHosas kucnota TCI
KmucnoTa
PuyuHonesas | PuyuHonesas kucnota | PuuymHonesas kucnota TCI
KucnoTa
OmMmynbratopbl
Creapet-20 Brij S20 Creapet-20 Kpoga (Croda)
CAPB Tegobetain F 50 Kokamunaonponun6ertanH MecTHbIA
npovssoanTen
b
Brij S2 Creapert-2 Creaper-2 Kpoga (Croda)
SLES-3EO Texapon N703GT TNaypeTtcynbdar HaTpus BASF
Texapon N703GT [70%
BOAHbIN pacTsop]
Cnan 20 CopbutaH moHonaypat | CopbutaH Jlaypat Kpoga (Croda)
TeuH 80 MonuokcnaTuneH Monucop6ar 80 TCI
copbutaH MoHoonear
Triron X-100 4-(1,1,3,3- OkToKCcMHON-9 Merck
TeETpaAMETUNOYTUM)-
heHun-
NONU3TUNEHTNUKOMb
LDAO N,N-gumeTun- TNaypungnmeTtun N-okeug, Sigma Aldrich

pogeuunamuH  N-okeug,

(30% BOAHbIVA pacTBop)
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SME-C16 Cynbgo3ameLLeHHbIN Metun-2-cyneconansmutar | KLK Oleo
METUMOBLIA 3¢hup HaTpus

Conwu metannoB

Xnopua Ournapar xnopuaa | Xnopua kanbyus Chem-Lab

Kanbums Kanbums

Xnopua UuHka | Xnopua uuHka Xnopua UuHka Sigma Aldrich

3aryctutenu

Jaguar S ['yaposas kameapb Cyamopsis tetragonoloba | Solvay
gum Novecare

PEG 35000 Monu(aTnneHrnukonb) Merck

Natrosol 250 | M'mapokcnasTunuenniono | M'mapokcnaTunuennionosa Ashland

HR 3a

Jaguar C-162 | Jaguar C-162 vapokcunponunryap Solvay
rMAPOKCUMMPONMUITTPUMOHIUIA
xnopua,

SP-100 N-Hance TM SP-100 Akpunamugonponuntpumonu | Ashland
yM  Xropua/akpunamuaHbii
cononvmep

Guar BF-7 Esaflor BF 7 lNyaprugpokcunponunTpumoHd | Lamberti
W xnopua

Yactuupl MmapodobHbIN Unilever

KpemHesema NMUPOrEHHBIN KPEMHE3EM

(BbICOKOAUCNEPCHbIN
OKCUJ, KPEMHMS)

KoHcepBaHThI

2- 2-theHOKCUITaHOnMN deHokcnaTaHon Sigma-Aldrich

eHOKCNITaHOo

n

Mmukaynn L mwkaymn L MoanponuHunByTunkapbamat
Mnar-4 Naypar
Nar-4 Aunaypar Lonza
[MponuneHrnukonb

MonurnuuepuHoBLIE 3MYNbraTopbl

PG-3-S Polyaldo® 3-1-S Monurnuuyepwn-3 creapar Lonza

PG-6-D Polyaldo® 6-2-S Monurnuuyepwn-6 creapar Lonza

PG-10-S Polyaldo® 10-1-S Monurnuuyepwn-10 creapar Lonza

(rpaHynupoBaHHbIN)

PG-10-0O Polyaldo® 10-1-O Monurnuuyepwn-10 oneat Lonza

PG-10-CC Polyaldo® 10-1-CC Monurnuyepun-10 oneart | Lonza
Monurnuuyepun-10
kanpunar/kanpat

WUccnenosanue 1.

[Tony4anu npocTy0 KOMIO3UILIMIO B BUJE IMYIILCUU, CoAepkallyto 7% olenHOBON KUCIOTHL, 1,85% xi10-
puaa kajpluys (BCeraa JUruapara B MpeJCcTaBICHHBIX puMmepax) u 1,6% Creaper-20-20, u goBoawu a0 pH 3,5
HEOOJBIINM KOJTHYCCTBOM COJISTHOM KHUCIIOTHI. DMYJIBCHIO TOTOBHJIHM IPH TEMIIEPAType OKPYKAIOMICH Cpebl ¢
MOMOIIIBI0 CMECHUTENSI C OOJIBIINM YCHIIMEM CABHTa, padoTaromiero npu 3500 06/MUH B TeUeHHE 3 MUH, a 3aTeM
npu 24000 06/mMuH B Teyenue 10 MUH. DMYJIbCHS UMela MOJIOYHO-OETIBII IIBET U OCTaBajach CTaOMIIBHOW B Te-
YeHHe OJHOTO Mecsla IMpU TeMIepaType OKpyKarouleil cpenbl. 2 M YMYJIbCUOHHON KOMIIO3UIIMU HAHOCHIIN Ha
KYCOK TKaHOTO XJIOTIKa Ha MPEAMETHOM CTeKJe MHKpockomna. "Pa3zmep mop" (IpOMEXYTKOB MEXIy OCHOBOM M
YTKOM) XJIOTIKOBOW TKaHU COCTAaBJBUT MPUOIM3UTENsHO 80 MHUKPOH, YTO COIOCTABUMO CO CPEIHUM pPa3MepoOM

-7-
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MOp MOTOBBIX XKeJie3 B MoAMbINIeyHbIX BraauHax (ot 90 no 100 mukpon). Ha ¢ur. 1 npencrarieHo uzobpaxe-
HHUE 00pabOTAHHOW TKAaHU, MOJYYCHHOE C MMOMOIIBI0 MUKPOCKOTA. TOJCThIC YepHBIC MOJIOCH HA HUKHEH TpaHu-
11e U300paKeHMsI TIOKAa3BIBAIOT OTPE30K B MacmTade, paBHbIH 100 MukpoH. 3ateM pH KOMIO3WIMKA Ha XJIOTKE
oBeNn 10 6 ¢ mpuMeHeHrneM 6M pacTBopa THApokcHaa HaTpus (mpuOimsurensHo 10 mukpommtpos). [locie
perynupoBaHusl 3HadeHUs pH MOphI B XJIOMKOBOM TKaHW ObUTH 3a0JIOKUPOBaHbBI KPUCTAIIMYECKOH (a3oii, KoTo-
pas OiecTena TOJ MPOXOIAIINM TOJSIPU30BAHHBIM CBETOM, IIPUMEHSIEMBIM B HccienoBannu. Ha ¢wur. 2 mpen-
CTaBJICHO MOJYYCHHOE C ITOMOIIBI0 MUKPOCKOTIa H300paskeHNe 00paboTaHHOTO XJIOMNKa rmocie xoBexeHus pH no
6 (Tot e mMacmTad, 9to ¥ Ha dur. 1).

DT0 HCCeI0BaHNE WILTFOCTPUPYET MOTCHIIMATBHBIC BO3MOKHOCTH, KOTOPBIMU 00JTaaf0T KOMITO3UIIMU Ha-
CTOSIIEr0 U300PETCHUS I OJIOKUPOBAHUS TOP TUAMETPOM OK0JI0 80 MUKPOH, BKJIFOUYAsl TOTOBBIC MOPBI B TIOA-
MBIIICYHBIX 00JIACTAX (TIOAMBIIMICYHBIX BIaguHax) pH moTa Ha KOXE B MOAMBIIICYHBIX BHAJWHAX OOBIYHO CO-
CTaBIIAET OKOJIO 6,5, MO3TOMY P MECTHOM HAHECCHHH Ha TOMBIIICYHBIC BIIAAWHBI 3HaYeHUE pH KoMITO3uImH,
paBHOE MpH MPUTOTOBJICHUH 3,5, OyaeT cOANaHCHPOBAaHO B €CTCCTBEHHBIX YCIOBUSAX WM yBenmuutcs. [lo mepe
yBesnmueHus: pH KOMITO3UIMK COTJIACHO HACTOSIIEMY W300pPETECHHUIO BBI3BIBAIOT 00Pa30BaHUIO METAJLTHYECKOTO
MBbLIa JKUPHOW KHUCIIOTHI in Situ, KOTopoe oOpasyeT "MpoOKHU" B TIOTOBBIX XKeJle3aX, TEM CaMbIM YMEHbINAs IMOTO-
OTJIEeNICHHE.

UccrenoBanmue 2.

B nccnenoBannn 1 oArOTOBICHHBIH 00pa3el] UMeN HU3KYIO BI3KOCTh (5 MIla.c, m3MepeHHyto, Kak ommca-
HO HmKke). [lomydany BaprmaHTBl KOMITO3UIIMH COTIACHO MCCIEIOBAHMIO 1 ¢ IPUMEHEHHEM Pa3IUYHBIX 3aryCTH-
TeJIeH ¥ AMYJIBIaTOPOB TPH TOMBITKaX cAeNaTh 0ojee BI3KHe 00pasibl (0oJee MoaX0IAIIie AT MPUMEHEHUS B
IIapPUKOBBIX JUcrieHcepax). OOpa3ubl ObUTH MOrOTOBIICHBI CIIETYIOLIMM 00pa3oM.

3arycTuTens W/IIH 3MYJIBraTop pacTBOPSIIM B BOJC NPH NepeMelnBanun. pH moiryueHHOrO pactBopa ao-
BOIWIIH 10 3,5 HEOONBIINM KOJIHMYECTBOM COJITHOM KHCJIOTHI 3aTE€M 3TOT PACTBOP BIIMBAIH B XKUPHYIO KHCIOTY U
JIOOABIISITH COJIb METaJIa M KOHCEpBaHT. [10ydeHHYIO 3MYJIBCHOHHYIO MPEIBAPUTEIEHYIO CMECh 3aTeM 00paba-
TBIBAJIM B CMecHTelle ¢ OonbmmM ycmnueM ciasura npu 3500 o6/MuH B TedeHue 2 MuH, a 3areM npu 15000
00/muH B TeueHne § MuH. [IpuMeHseMble KOMITOHEHTHI M UX KOJIMYECTBA YKa3aHBl B COOTBETCTBYIOUIHNX TaOIHIIax.

IIpumepsr ¢ 1 1o 9.

OO06pa31pl, IpeCcTaBIeHHbIE B TabN. 2 W APYTUX, MONTyYald Kak ONMcaHo BbIie. Hapsaay ¢ aetanmsmu co-
CTaBa, B TaOJI. 2 TOIPOOHO OMUCaHa BA3KOCTh KOMITO3HIIMU B TOTOBOM BHIe (¢ pH 3,5) 1 BA3KOCTh KOMITO3UIIUN
nociyie moBeaeHus 10 pH 6 (6M pacTBopoM ruapokcuaa HaTpus). B Tabmiuie Taxke MpUBEICHBI JaHHBIE O CTa-
OMIIBHOCTH KOMIIO3UITUH TP XpaHEHUH.

Jliist Becex 6e3 MCKITIOUEHHS 3TUX 00pa3IoB.

HectabunpHOCTB MposiBIsiia ceOs pasaencHueM ¢as.

Coo0manyu o BSA3KOCTH TOJBKO TeX 00pa3loB, KOTOPHIE OCTaBAINCH CTAOWIBHBIMH HEe MeHee | Hexmenu.
Enununa usmepenus Ba3kocTH - Ila.c. U3Mepenus Baskoctu nposoguiu npu 37°C. BsskocTs u3Mepsiiu B 1ua-
11a30He CKOPOCTEH CIBUTa, HO MPHBEICHHBIC 3HAYCHMS yKA3aHBI [T [IEPBOHAYAIbHOTO m3Mepenns mpu 0,01 ¢
Hcnonp3oBanu BuckosumeTp Bohlin Gemini ¢ koHdurypanneit Konyc-Iumra.

Baskocts nipu pH 3,5 cBugerenscTByeT 00 3 (HEKTHBHOCTH MPUMEHSIEMOTO 3aryCTHTEIIS.

YBenudeHnue BsI3KoCTH npu repexoze ot pH 3,5 mo pH 6 naer nmpeacraBieHue ToM, B KaKOH CTETICHH HIET
resieo0pazoBaHe KOMIIO3HIIMH B 3TOM JTuara3oHe pH, 1 IeMOHCTPUPYET ee CIIOCOOHOCTP K 3aKyIOpPKE ITOTOBBIX
Kee3 in situ (Ha MecTe) MPU HAaHeCEHWHW Ha TOMBIIICYHbIC BIIaINHBI.
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Tabiuma 2

KomnoHeHT Mpumep
1 2 3

OnewuHoBas 7 10,5 105 |7
KkucnoTa
Creapet-20 1,6 2,4 2,4 1,6 1,6 0,8 0,8 3,2 1,6
CAPB - - - 0,8
Creapet-2 --- - --- - --- 0,8
Xnopwg, kanbums 1,85 2,775 2,775 (185 |185 |1,85 1,85 1,85 | 1,85
Jaguar S 0,6 0,6 --- - 0,6 06 0,6
Natrosol 250 HR --- - 065 |-- ---
Jaguar C-162 -- - - 0,8 -—-
l'yap BF-7 - - - 1,0 -
SP-100 - - - - 0,8
deHoKenaTaHon 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
nukayun L 0,05 | 005 [0,05 |005 |0,05 |0,05 0,05 0,05 | 0,05
Boaa Lo 100
Bsaskocte npmn pH | 1,5 1,8 4 4 4 35
3,5
Bsiskoctb np pH 6 | 18 3,5 275 55 55 5 - --- -
CrabunbHocTb npu | 3 1 1 1 2 2 0 0 0
25°C (Hepenu)

MomnsipHOE OTHOIICHHE OJICHHOBOM KHCIOTHI K XJIOPUIY KaJbIHMS B YKa3aHHBIX IPUMEpaxX COCTaBIsLIO 2:1.

B o0pasie 8 cooTHOIIEHUE 3MyIbraTopa M KUPHOH KUCIOTHI cOCTaBIsUO0 31,4:68,6. DTOT 00paser ObuT
MeHee CTaOWIBHBIM, YeM oOpasell 1, B KOTOPOM COOTHOIICHHE AMYJIBraTopa M >KUPHOW KUCIIOTHI COCTABIISIO
16,7:83,3.

IIpumepst ¢ 10 mo 19.

O06pa31pl, MPOIEMOHCTPUPOBAHHBIE B Ta0M. 3, OBLIIM MPUTOTOBIIEHBI TAKAM XK€ 00pa3oM, Kak U MPEICcTaB-
neHHbIe B Tabm. 2. BsA3KoCTh M CTaOMIBHOCTH OBIIM U3MEPEHBI W MPOAHATU3UPOBAHBI TaK K€, KaK OIHMCAHO B
MPEIBIAYIINAX IPUMEpPaXx.

Tab6muma 3

KomMnoHeHT Mpumep

10 11 12 13 14 15 16 17 18 19
OnewHoBas 7 7 7 7 7 7 7 7 7 7
kucnoTa
Creapet-20 0,8 08 |16 (08 |14 [1 1,6 08 |08 (08
SLES-3EO 0,8 08 |02 |06 08 |08 (08
Creapert-2 - - 03 |- - -—- - -- -- --
CnaH 20 - 0,4 -- -—- - -—- -—- -- -- --
TeuH 80 --- 04 |- --- --- --- - - - -
Xnopwug kanbuyus | 1,85 | 1,85 (185 |24 |1,85 | 185 1,85 1,85 (185 |26
Jaguar S 0,6 06 |06 (055 |06 (06 05 |0)58 |0,55
Yactuypbl - -—- -—- - - - 0,7-20 | —- -—- -—-
KpemHesema
®eHokcmnatanon | 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Fnukauyun L 0,05 |0,05 | 0,05 0,05 |0,05 |0,05 0,05 0,05 | 0,05 | 0,05
Boaa o 100
BsskocTtb 3 - - 365 |26 3,3 - 1,4 3,5 1,3
npw pH 3,5
BsaskocTb 105 |- 53 |42 |56 35 |9 2,3
npw pH 6
CrabunbHocTb 8 0 0 2 1 1 0 5 5 5
npwv 25°C
(Hegenw)

IIpumep 16 BrIO9an 4 obpasna ¢ pa3nuIHEIM cofepykanueMm kpemuesema: 0,7, 1, 1,4 u 2% mno macce. Hu
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OJIMH W3 3THX 00pa3IOB HE OCTaBaJCs CTAOMIBHBEIM B TeueHHe oaHOM Heaemu. [Ipumepst 11 u 12 Takke mokasa-
JIM aHAJIOTUYHYH0 HECTAOMIIEHOCTB.

Bs3kocTs u3Mepsin y 00pa3ioB, COXpaHABIINX CTaOMIBHOCTh HE MeHee onHOW Hexenwn. Hambomee mep-
CIIEKTUBHBIM U3 3TOro Habopa Obur mpumep 10, KOTOPHIH OCTaBaJICA CTAOWIBHBIM B TE€UCHHE 8 HEJENb M BS3-
KOCTB KOTOporo yBenmmuuBanach ¢ 3 mo 10,5 Ila.c mpu mepexoxae ot pH 3,5 mo pH 6.

[Ipumepsr ¢ 20 1o 26.

[Tpumepsbl, peacTaBiIeHHbIe B Ta0N. 4, TIOMydYald TaKUM ke o0pa3oM, Kak W MpuMepsl u3 Tabm. 2. Bss-
KOCTb M CTaOMILHOCTH OB M3MEPEHBI M IMPOAHAIN3UPOBAHBI TaK )K€, KaK OMFCAaHO B MPEABIAYIINX IpuMepax.
Kpome Toro, B OTHOIIEHUH 3TUX MPUMEPOB TAKXKE MPOBOIMIIH JOTOHUTEIBHOE UcclienoBanue ("'HcciejoBaHue
3", moApOOHOCTH MPEACTABICHBI HIKE).

Tabiuma 4

KomnoHeHT Mpumep

20 21 22 23 24 25 26
OnevnHoBas - 3,5
kucrnota
NlnHonesas 7 7 3,5 35 -—-
kucrnota
NnHoneHoBas 7 7 3,5 35 3,5
kucrnorta
Creapet-20 1,6 1,6 0,8 0,8 1,6 0,8 0,8
SLES-3EQ 0,8 0,8 0,8 0,8
Xnopua kanbyums 1,85 1,85 1,85 1,85 1,85 1,85 1,85
Jaguar S 0,6 0,6 0,6 0,6 0,6 0,6 0,6
deHokcnaTaHon 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Mukaumn L 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Bopa Lo 100
Bsskocts npu pH | 2 2,3 1,5 1,3 2 35 3,3
3,5
Bsskoctb npupH 6 | 4 3,7 7,8 6 3,7 9 36
CrabuneHocTte npu | 3 3 3 3 1 1 1
25°C (Hepenw)
3HaueHue P (Ma) 1072 1224 | 935 2510 | 692 567 533

HUccrenoBanmue 3.

B 3TOM NOMOTHHUTENEHOM HCCIEIOBAHWM aHAIM3UPOBAIHM MOTCHIHMAIGHBIE BO3MOXHOCTH OJOKHPOBAHUS
MOTOBBIX TTOP KOMITO3UIHUSIMH, TOAPOOHO ONMMCAHHBIMU B Ta0id. 4 (M Ipyrux), ¢ MOMOIIBIO SKCIIEpUMEHTa "TIpo-
yucTKa Kamwursipo". Mcnonezyemoe oOopynoBaHHe CXeMaTHYHO NpejacTaBieHo Ha ¢wur. 3. ObopynoBaHue
BKJIIOYAJIO B ce0s1 yCTPOWCTBO perynupoBanus naieHus (1) u natauk naBieHus™ (2) A CKUMaHHS JKHIKOCTH
B TpyOKe (3) Mexxny HuMH. OT TpyOKH (3) NEepHEHANKYIISPHO OTXOIUT KAHIULAP (4), Cy>KaroIHiics 10 KOHIEBO-
ro y4actka (5) nuamerpom 100 Mxm. CienyeT OTMETHTB, YTO 3TOT pa3Mep aHAJIOTHYCH JHaMETPy MOTOBBIX ITOP
yenoBedeckoro Tena (vide supra) (cM.BBIIIE).

* [Tre3oamekTpudeckuit kpuctami, PX26-O0SGV (muanazon 0-5 GyHT/KB. Aroiim u36.) or OMEGA.

HemocpencTBeHHO HaJ KOHIIEBBIM y4acTKOM (5) HaxomuTcs oOBeKTUB (6) MUKpOCKoma (He W300paxeH),
paboTarommii B OTpaXKCHHOM CBETe.

Ha nmepBom stamne kammuisp (4) 3a0THSIIOT UCKYCCTBEHHBIM ITOTOM, COCTaB KOTOPOTO YKa3aH HIKe B Ta0-
JuIe 5. DTo JeNnaroT ¢ MOMOIIBI0 YCTPOUCTBA peryIupoBanus gaBieHus (1), mojiokeHne KOTOpOTo MoKa3aHo Ha
¢ur. 3. Ha aToMm 3Tarme ycTpoicTBO perynupoBaHus AaBiieHus (1) MPUMEHSIOT TS BTATHBAHHS UCKYCCTBEHHOTO
NoTa B Kamwuisip (4) uepe3 KOHIEBOH y4acTok (5).

Ha BTOpOM 5Tare npoucxoauT BTSATMBaHUE NPHONM3UTENbHO 10 MKII aHANMN3UpyeMOl KOMITO3UIIUH B KOH-
1IeBO# yyacTok (5) kanmuisipa (4), omsiTh e ¢ ITOMOIIBIO YCTPOMCTBA perynpoBanust aaiaeHust (1).

Ha Tpetbem aTame cucrema mosrydaeT BO3MOKHOCTh NPUHTH B paBHOBECHE B TedeHHe 15 MuH. B Teuenue
9TOTO Meproa U Ha NPOTSHKEHUH BCETO IIPOIiecca TeMIIepaTypy MOAAEpKUBAIOT Ha ypoBHe 25°C. DTOT nepuon
paBHOBECHS MTO3BOJISICT MPOM30HTH BO3MOXXHOMY B3aMMOIEHCTBHIO KOMIO3UIMU C UCKYCCTBEHHBIM HOTOM H
BO3MOXHOMY T'eJIe00pa30BaHUIO U OJIOKUPOBAHUIO KOHIIEBOTO ydacTka (5) kammisapa (4).

Ha dgerBepTroM 3Tame ycTpoicTBO perynmupoBaHUs AaBieHHSA (1) MCHONB3YIOT IS OCYIISCTBICHUS He-
00BIIIX CKAaYKOOOPa3HBIX M3MEHEHUH (TIOBBINICHUI) BHYTPEHHETO AaBICHUA. MeXITy KaXIbIM CKadKOM IaB-
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JICHUS JICNIAIOT Tay3y, TO3BOJISIFOIIYI0 BOCCTAHOBUTH MOCTOSHHOE JaBlicHHe. Bo BpeMst 3TOro mporecca KOHTPO-
JHUPYIOT ¢ TIOMOIIBI0 MUKPOCKOTIA HATUYNE WJIM OTCYTCTBHE KaKOW-IUOO TelieBoi MPOOKH B KOHIIEBOM YYaCTKE
(5) xarmisipa (4). Takum oOpasoM, AaBiieHHe OYIET pacTd JO TeX TOop, MOKa BCE TelieBble MPOOKU HEe OYyIayT
BBITOJIKHYTHI M3 KOHIIEBOTO y4acTka (5) karmmiursapa (4). Jasnenue (P), HeoOXomuMoe sl BRITAIKHUBAHUS Tee-
BOU MPOOKH, CITY>KUT MOKa3aTeJIeM NPOYHOCTH Telisi, 00pa30BaBIIETroCcsi U3 HCKYCCTBEHHOTO TOTa U HCIBITYEMO
KOMITO3HIMH. JTO, B CBOIO OUYepe/ib, SBISICTCS ToKa3areneM d3(PpEeKTHBHOCTH KOMIO3UIIMY B Ka4eCTBE aHTHIIEP-
CIHpPAHTA.

Tabmuma 5
CocTaB UCKYCCTBEHHOTO MOTa

KomnoHeHT Konnuectso (%)
MonouyHas kucnota 0,0901
Xnopua kanus 0,0373
Xnopwua HaTpus 0,2098
Xnopua ammoHuns 0,0107
Xropua kanbyms 0,0222
MoueBuHa 0,0018
BukapboHart HaTpus* 0,2025
Bopa Lo 100

* BukapOOHAT HATPUs MOOABIISAIOT HEMOCPESACTBCHHO IMEpe]] MPUMEHEHHEM, B pe3yibrate yero pH craHo-
BUTCSI paBHBIM 6,9.

PesynbTathl, NpUBEICHHBIC B HIDKHEH 9acTH TaOJ. 4, TOKA3BIBAIOT, YTO KAX/Ias U3 KOMIIO3HIUH cO3/aBaa
TEeNICBYI0 MPOOKY MpH KOHTAKTE C MCKYCCTBEHHBIM MOTOM, W YTO HEKOTOPHIC KOMIIO3HMIIMU CO3]aBalli I'eJICBHIC
mpoOku, Tpedyromue yeunus 6osee 1 MIla, 9ToObI BBITOJIKHYTh UX W3 KOHIIEBOH cekiu (5) kammuispa (6).

HexoTopbie 13 00pa3LoB, ONMCAHHBIX paHee, Takke ObUIH UCCIICAOBAHBI C TOMOIIBIO METO/d OUYUCTKHU Ka-
MMAUTSPOB B HCCIIENOBAaHUU 3. Pe3ynbTaThl peacTaBiaeHsl B TaoI. 6.

Tabymra 6
Mpumep 3HaueHue P (Ma)
1 304
10 1046
17 690
18 843
19 860

O0pa3upl, MPOIEMOHCTPUPOBAaHHBIE B Ta0I. 7, OBIIIM MPUTOTOBJIEHBI TAaKUM ke 00pa3oM, Kak | IpeCTaB-
JeHHble B Tabiu. 2. BsaskocTh M cTaOMIBHOCTH OBIIM M3MEPEHBI M NPOaHAIN3UPOBAHBI TaK K€, KaK OMHMCaHO B
HpeABIIYIINX TPUMEpax.

-11 -
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Tabmuna 7

KomnoHeHT Mpumep

27 28 29 30 31 32 33 34 35*
OnewHoBas kucnota | --- -—- -—- -—- 7 7 -—-
JlnHonesas kucnota | --- 7 - - -—
JlnHoneHoBas 7 -—- 7 7 7 7 -—- -— 7
kucnoTa
Creapet-20 - 0,8 0,8 - 0,8 0,8
SLES-3EO - 0,8 08 0,8 1,3 - 0,8 0,8
Triron X-100 1,6 0,8 - - -
LDAO - - - 0,3 0,3 0,3 - -
SME-C16 - - 1,3 1,3 -

Xnopua Kanbuyms 185 |18 |185 |185 |185 |1,85 1,85 1,85 | 1,85

Xnopwua unHka -- -- -- -- -- -- --

Jaguar S 0,6 0,6 0,3 --- 0,6 0,6 0,6 0,6 0,6
nar 35000 --- --- 0,3 1 --- --- --- ---
deHokeuaTaHon 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
mukauyun L 0,05 |005 (0,05 |005 |0,05 |0,05 0,05 0,05 | 0,05
Bopa Lo 100

Bsaskoctb npu pH 3,5 | -- - -- - -- - - 3,5 2,6
Baskoctb npupH 6 | -- - - - - - - 6,8 6,2
CrabunbHocTs npu | O 0 0 0 0 0 0 1 1

25°C (Hegenw)

* B DONOJHEHHUE K YCIOBHUSAM IIPUTOTOBIICHHS, YKa3aHHBIM [T IPEIBIAYIIAX IPAMEPOB, TaHHBIC IPUMEPHI
MOJY9aJIi ¢ IPUMEHEHHEM YIIbTPa3BYKOBOTO IIEpPEMETITUBAHMS.

[Tpumepsb! 27-33 HATISAHO MTOKA3BIBAIOT, YTO XOTsI 00pa3Ibl MOKHO TOJIy4YaTh C IPUMEHEHHUEM Pa3TMIHBIX
SMYJIBIaTOPOB, MX MOXET OBITh TPYIHO CTaOWIM3upoBaTh. bonee panaue oO6pasipl (HampuMep, mpumep 1, mpu-
Mep 10 u mpumepsl 20-23) mokaszaiu, 4To JOCTATOYHO CTAOMILHBIC SMYJIBCHHA MOYKHO TIOJTy4aTh ¢ IPUMEHEHHUEM
3aryctutenst Jaguar S ¥ IPOCTHIX HEMOHOTEHHBIX AMYJBraTopoB, Takux Kak Creaper-20, mim cMeced HEMOHO-
TEeHHOT'0 3MYJIbraTopa U aHUOHHOTO dMyJbratopa, Takux kak Creaper-20 u SLES-3EO. B 1o ke Bpems npume-
pst 31-33 HarmsAHO MOKA3BIBAIOT, YTO CMECH LIBUTTEP-HOHHOTO AMyabraropa (LDAO) n aHHOHHOTO 3MYJIbraTo-
pa (SLES-3EO nnu SME-C16) MeHee ynauHblI.

U3 mpumepoB, MpUBEICHHBIX B Ta0I. 7, TOIBKO puMepsl 34 1 35 ocTaBainuch CTaOMIBHBIMHU B TeUeHHUE |
HEJIeNH.

[Tpumepsl, peacTaBiieHHbIe B Ta0J. 8, MOJIydany TakuM ke o0pa3oM, Kak U MpUMephl B Ta0l. 2. BsaskocTs
1 cTaOMIBHOCTh M3MEPSUIH M aHAJIM3HPOBAIH TaK, KaK OMMCAHO B MPEABIIYIINX MPUMeEpax, a 3HaueHus P Opum
MIPOAHAIM3UPOBAHEI B COOTBETCTBUH C IIPOTOKOJIOM HCCIIEIOBAHUSA 3.

Tab6muma 8

KomnoHeHT Mpumep

36 37 38 39 40 41 42 43 44
OnewuHoBas kucnorta | --- - 7 7 7 —
IluHonexosas --- 7 7 7
kucroTa
PuuyuHonesas 76 7,6 -— 76 -
KucrnoTa
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Creapet-20 0,8 0,8 0,8 0,8 0,8 0,8 1,6 1,6 1,6
SLES-3EO 0,8 0,8 0,8 0,8 0,8 0,8 ---
Xnopuva ynHka 1,7 - -—- --- 1,7 1,7 1,7 1,7 1,7
Jaguar S 06 0,6 0,6 0,6 0,6 0,6 06 0,6 0,6
deHokcnaTaHon 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Mmukauyun L 0,05 |005 (005 |005 |0,05 |0,05 0,05 0,05 |0,05
Bopa o 100

Bsaskoctb npnpH 3,5 | 3 3 2 24 3,8 3,5 4 32 4
Bsaskoctb npupH6 | 13 10,7 | 157 |73 10 9 225 11
CrabunbHoctb npu | 3 1 1 1 3 3 3 2 1
25°C (Hegenwn)

3HauveHue P (Ma) 850 985 805 780 601 750 1150 | 960 1025

IIpumep 42 mokasan 3HAYUTENBHOE yBEeJIMYeHHE BsI3KocTH npu m3MeHeHun pH ¢ 3,5 no 6. CrocoGHOCTH
3TOT0 00pa3na K YMEHBIICHUIO TOTOOTASICHHSI in Vivo OIleHUBAIH B "UccienoBanud 4" (CM. HHXKeE).

[Ipumepsl, pencTaBIeHHBIC B TA0M. 9, MOTydyaly TAKUM K¢ 00pa3oM, Kak ¥ IPUMEpPHI B Ta0m. 2. Bsa3kocTs
U CTaOWIBHOCTh M3MEPSUIA M aHAJIH3HPOBAIN TaK, KaK OMHCAHO B MPEABIIYIIUX MPUMEpax, a 3HauCHus P ObuH
MPOAHATM3UPOBAHEI B COOTBETCTBUH C TIPOTOKOJIOM UCCIICIOBAHHUS 3.

MomnsipHOE OTHOIICHHE YKUPHOH KUCIOTHI K XJIOPUAY KAIBIUS B YKa3aHHBIX MMPUMEPax COCTABISUIO 1:1 wm
MeHee.

Tab6numa 9

KomnoHeHT Mpumep

45 46 47 48 49 50
OnewuHoBas 3,5 35 - 3,5
Kucnora
JNlnHonesas knucnota | --- - 3,5 -
JlnHoneHoBas -- 35 -
Kucnora
PuynHonesas - 3,5
Kucnora
Creapet-20 1,6 0,8 0,8 0,8 1,6 1,6
SLES-3EO 0,8 0,8 0,8 ---
Xnopug kanbyums 1,85 1,85 1,85 1,85 - -
Xnopuva yuHka -—- 1,7 1,7
Jaguar S 0,6 0,6 06 06 0,6 06
M3r 35000 - --- - - --- -
deHokemnaTaHon 0,5 0,5 0,5 0,5 0,5 0,5
Invkayun L 0,05 0,05 0,05 0,05 0,05 0,05
Bopa o 100
Baskocte npn pH | 1,4 0,5 1 0,5 3,8 1,2
3,5
Bsskoctb npupH 6 | 2,2 1.1 16,8 7,9 45 425
CrabunbHocte npwu | 3 3 3 3 3 3
25°C (Hepenn)
3HayeHue P (Ma) 550 1070 601 642 625 615

[Mpumepsl, npencrasnennsie B Ta0u. 10-12, nomyyanu cmocoOoM, ONMCaHHBIM HIKe. Bs3KocTh M cTaOmitb-
HOCTb OBLTM W3MEPEHBI U TPOaHAIN3UPOBAHBI TaK K€, KAK OIMCAHO B MPEIbLAYIINX TpUMepax.

Jlyist IpUroToBiIeHUs: 00pa3noB dMYJIbraTop(bl) PACTBOPSUIM B BOJE IPH NEPEMEIINBAHUU ¥ HATPEBAaHUU 10
70°C. Ilosry4eHHOMY PacTBOPY JaBajll OCTHITH O KOMHATHOH TEMIIEPATYphl, a 3aTeM JOOABIISIIH 3aIyCTHTEIb C
npuMeHeHneM romorenusaropa Silverson L4RT B reuenue 10 mun npu 5000 06/MuH. 3aTeM 1Mo KarumsiM 100aB-
JISUTH SKAPHYTO KUCJIOTY C IPUMEHEHHEM romMmoreHm3aropa B tederue 10 mua mpu 7500 o6/muH. 3aTem nobasis-
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JM BOJOPACTBOPUMYIO COJIb METajlla ¢ IPUMEHEHHEM roMOreHHu3aTopa B Teuenue 3 MuH npu 7500 o6/muH. B
KOHIIE 00BN KOHCEPBAHTHI C IPMMEHEHNEM IOMOTeHn3aTopa B TedeHue 2 MuH npu 7500 o6/muH. [Ipume-
HsIEMbIEe KOMIIOHEHTHI X KOJTMYIECTBA yKa3aHbI B TaOJIHIIAX.

Tab6muma 10

KomnoHeHT Mpumep

51 52 53 54 55 56 57 58
OneunHosas 7 7 7 7 7 7 7 7
kucnota
Creapet-20 --- --- 0,8 --- 0,8 0,8 -
PG-3-S - - - 1 2 2 - 1
PG-6-DS 1 - - - 1 1
PG-10-S - 1 1 - - -
PG-10-O - - 1 - -
PG-10-CC 1 1 - - -
Xnopwa kanbuma | 1,85 1,85 1,85 1,85 1,85 1,85 1,85 1,85
Jaguar S 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,6
®eHokeuaTaHon | 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Inukaumn L 0,05 0,05 |0,05 0,05 0,05 0,05 0,05 0,05
Boga Lo 100
BsiskocTb (pH 3,5) | 3 2,7 32 3,2 0,6 0,8 3,5 4,8
Bsskocts (pH 6) | 2,8 3 33 7 8,8 2,4 4,9 9,3
CrabunbHocTb 2 2 2 2 2 2 2 2
npwu 25°C
(Hepenw)

Kaxnprit npumep B Ta0m. 10 comepikai MOJUTIHICPUIOBBIA AMYJIBraTop U COXPAHSI CTaOMILHOCTh B TeE-
genue 2 Henenb npu 25°C. Kpome Toro, KK U3 HUX MPOJIEMOHCTPUPOBAT YBEITUUYCHHUE BSI3KOCTH TIPH H3Me-
Henuu pH ¢ 3,5 mo 6.

[Ipumepsl, npuBeneHHEBIe B Ta0a. 11, Takke coaepKald MOJUTIIUIEPHIIOBBIA dMYJIbraTop, U KaKIbIH U3
HUX UMEIN pueMiIeMyto cTabuinbHOCTh pu 25°C. KpoMe Toro, KaXKIIblii U3 HUX IOKa3aJl YBEITUICHHUE BA3KOCTH
npu m3meHenuu pH ¢ 3,5 no 6. [Ipumep 59 nmporeMoHCTPUPOBaT 0COOCHHO BBHICOKOE YBEIMUSHHE BSI3KOCTH MPH
n3menennu pH ¢ 3,5 1o 6.

Tabmuma 11

KomnoHeHT Mpumep

59 60 61 62 63 64 65 66
OneuHosas 7 7 7 7 - -
Kucnota
PvuyunHonesas --- - --- --- 7.6 76 7.6 76
Kucnota
Creapet-20 - - - 0,8 0,8 -
PG-3-S 2 --- - 1 - 1 -
PG-6-DS 2 1 - - 1
PG-10-S - 1 1 - 1
PG-10-0O --- - - - 1
PG-10-CC 1 1 1 1
Xnopwua umHka 1,7 1,7 1,7 1,7 1,7 1,7 1,7 1,7
Jaguar S 0,6 06 0,6 0,6 0.6 0,6 0,6 0,6
deHokenaTaHon 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
nukaywn L 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Boaa Lo 100
Bsiskoctb (pH 3,5) | 5 4 3,5 31 22 36 2,6 3,9
BsizkocTb (pH 6) 115 26 36 17 9 11,6 18 31
CrabunbHocTb 4 2 2 1 2 2 1 2
npv 25°C
(Hepenu)
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[Mpumeps! B Tabu. 12 Takxke colaep)kav HOJUTIMLEPUIIOBBIH SMYJIBraTop, U KaXKIbIH M3 HAX MMEN CTa-
OMIBHOCTH OT IpuemMieMoit 1o xopotuei npu 25°C. O6pasip! 68 1 70 nokazaim 0cOOEHHO XOPOIIYIO0 CTabWIIb-
HOCTb.

MHorue npuMepsl, IpUBeACHHbIE B Ta0d. 12, Takke MoKa3aal 0COOCHHO 3HAYUTEIFHOE yBEINUICHHE BSI3-
KocTH nipu u3meHeHuu pH ¢ 3,5 mo 6. B 3ToM oTHOmEHNN nmpuMedaTensHbl puMepsl 67-70 u 73-74.

Tabymma 12

KomnoHeHT Mpumep

67 68 69 70 71 72 73 74 75 76
OnewuHoBas 7 -- 7 7 7 7 7 7 - 7
Kucnora
PuyuHonesas 76 |- - - - - 76 -
Kucnora
PG-3-S 1 1 2 1 3 1 3 1 2
PG-6-DS 1 1 2 3 1 3 1 1 2
PG-10-S 1 --- --- --- --- --- --- ---
PG-10-O 1 - - - - --- --- -
PG-10-CC 1 - --- --- - --- --- -
Xnopuva kanbuma | --- -—- -—- -—- 1,85 (1,85 | --- --- --- -—-
Xnopva ynHka 1,7 1,7 1,7 1,7 - - 1,7 1,7 1,7 1,7
Jaguar S 06 |06 |06 |06 |06 |06 |06 |06 |-- ---
deHokeuaTaHon 05 |05 (05 |05 |05 |05 |05 |05 |05 0,5
mukauyun L 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 0,05
Bopa Lo 100
Bsaskoctb (pH 3,5) | 16 | 74 43 |15 17 76 |15 6,6 |- ---
Bsskoctb (pH 6) 120 | 223 | 274 | 393 |57 10 211 | 283 | --- ---
CTtabunbHoCTb 3 6 3 5 3 3 3 2 1 1
npu 25°C
(Hepenwn)

HUccrenoanue 4.

Mo cymecTBy Takoi xe npumep *, kak npumep 1 1 npumMep 42, ObUT UCCIEOBaH in Vivo Ha IpenMer d¢-
(DEeKTHBHOCTH YMEHBIICHHS IOTOOTAEICHHS.

* JIpUrOTOBJIEH TaKUM K€ CIIOCOOOM, HO COAEPKHUT 8% 0IeNHOBOM KHCIOTHI M Ha 1% menbIre Boapl. O60-
3HaueH 3/71ech Kak mpumep l1A.

[MpumensieMblid cioco® npeacTaBisT codoi mpotokos "cruHa B cayHe" (omyOiukoBaHHBIN Brandt, Biel-
feldt, Springmann & Wilhelm, Influence of climatic conditions on antiperspirant efficacy determined at different
test areas, Skin Research and Technology, 2018, 14: 213-219), KOTOpHIA SBISETCS HAIAESKHO OTPAOOTAHHBIM
MacCCOBBIM HCCJIEIOBAaHUEM in Vivo Ui OleHKU 3((HEKTHBHOCTH aHTHIIEPCITUPAHTOB. B TakKMX MCCIIEOBAHHUSIX
OOBIYHBIM TIOCETHTENSIM CayHBl OTMEYAIOT Ha CIHMHE 16 TECTOBBIX YYaCTKOB, 9TOOBI CPABHHUTH 8 MPOIYKTOB C
pacrioyaralonIiMACs HaIlPOTHB § KOHTPOJIBHBIMH ydacTKamH. HaHeceHne mponykTa MOBTOPSIOT B TeueHue 4
JTHEeW ToApsi/L, a Ha 5-U IeHb MPOBOJSAT I'PABUMETPUUECKYIO OIICHKY BBI3BAHHOTO CAyHOU MOTOOT/IEICHUSI.

[IlecTHaamaTh TECTOBBIX yYacTKOB (pa3Mep: 4x5 ¢M) OTMEYEHBI HECMBIBAEMOW PYYKOH (TI0 8 TECTOBBIX
YYaCTKOB C KaKIOH CTOPOHBI MO3BOHOYHMKA). [IBa TECTOBBIX IO, PACTIONIOKEHHBIE 3ePKAIbHO CIIPaBa U CIEBa
OT NMO3BOHOYHHKA, CYUTAIOT NAapOi W MCIOJIB3YIOT JUIs CPaBHEHHSI TECTHPYEMOTO NMPOAYKTa U HeoOpaboTaHHOM
KOHTPOJIbHOM o0nactu. OOpaboTaHHble U HEOOpabOTaHHBIE CTOPOHBI CITMHBEI YE€PEJOBANI Y UCTIBITYeMBIX. [Ipu
9TOM TECTOBBIE YYACTKH BBIOMPAIIH IIUKINYECKOI MepeCTaHOBKOH.

C 1 no 4 neHpb KaXXIbli U3 8 TECTOBBIX MPOIYKTOB HAHOCST HA CBOM HCCIEAYEMbIil y4acTOK U paBHOMEPHO
pacrpenensioT Ha HeM (fo3upoBka: 75 Mki). [locie HaHeceHUs! HCIIBITYEMBIE OTBIXAIOT IIPUMEPHO 5 MUH, YTO-
OBl JaTh TECTUPYEMBIM IPOIYKTaM BIOHUTATHCS B KOXKy. Ilociie 3TOro Ha BCE TECTOBBIE W KOHTPOJBHBIE 30HBI
MPUKPETUISIOT TePMETHYHBIE HEBIUTHIBAIONINE INIACTBIPH. 3aTeM CyOBEKTHl IOKUIAIOT UCIIBITATEIBHBIN IEHTP U
BO3BpAILaroTcs yepe3 2 4 (£5 MHUH) IJIs CHATHS IIaCThIPEit.

Ha 5-it nenp criHy CyOBEKTOB OMBIBAIOT BOJIOH M BBICYIIMBAIOT OyMaXKHBIM TOJIOTEeHIIEM. Bce uccrenye-
MBIE YYaCTKH, a TaKKe pacCIOIIOKEHHBIE HANpPOTHB HEoOpaOOTaHHBIE yYaCTKH MOKPBIBAIOT IPEIBAPUTEIHFHO
B3BCIICHHBIMA a0COpPOMPYIOMMMH TIPOKJIAJKAMH Ha IUICHKE (TPUKPEIICHHBIMH K CIHHE C [OMOIIBIO
Fixomull®). 3aTeM ucnbITYeMbIE JIEXKAT HA )KUBOTE B cayHe IpH Temreparype okosio 80°C B TedeHHE PUMEPHO
15 mun. Cpa3sy mocie BBIX0/a U3 CayHBI BCE MPOKIAIKA CHUMAIOT MHHIETOM M KIagyT B Yamku. | paBuMeTpu-
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YeCcKHe N3MEPEHHMS POKIAT0K BBITIOIHIIOT HE3aMeIIUTENBHO.

Brimeyka3anHbIi coco0 NMPUMEHSIIM Ul HE3aBHCUMOTO TECTHPOBaHUS A(P(PEKTUBHOCTH yMEHBUICHUS
MTOTOOTAETCHHUS in Vivo mpumepa 1 A u mpumepa 42.

[Ipu onenke mpumepa 1A OpwTO 3ameiicTBOBaHO 25 KEHIINH, M BCE 25 MPOMLIN HCIbITaHue. bbuto obHapy-
JKEHO, 4TO TpuMep 1A BbI3bIBan cHIbKeHHe Macchl mota (CMII) Ha 9% Gosnble o cpaBHEHHIO ¢ HeoOpaboTaH-
HBIM KOHTPOJIBHBIM Y4aCTKOM, YTO SIBJISIETCS] 3HAYMMBIM Ha ypoBHE 95%.

[Ipu onenke mpumepa 42 OBUTO 3aACHCTBOBAHO 25 KEHITHH, 24 U3 KOTOPHIX 3aBEPIININ HCTbITaHue. bruto
o0Hapy-xeHo, uto npumep 42 Be3bBaix CMII Ha 29% Oomnbile Mo cpaBHEHUIO ¢ HEOOPAOOTAHHBIM KOHTPOJIBHBIM
YYacCTKOM, UTO SIBISIETCS 3HAUUMBIM Ha ypoBHE 99%.

OOPMVIIA U30BPETEHUA

1. Dmynbcus "Macio B Boae", copeprkamast:

(1) xunkyro Cy-Cy, KUPHYIO KHCIOTY;

(ii) smynerarop s ykazanHou Cjg-C,y )KUPHOI KHCIOTHI,

(iil) BODOPacTBOPUMYIO COJIb METaJlIa, CHIOCOOHYI0 00pa30BBIBATh HEPACTBOPUMYIO B BOJIE COJIb C YKa3aH-
HOM C1¢-Cy, xupHOH KHCTOTOH Npu pH Gomee 6; u (iv) Boxy.

2. OMynbenst To 1.1, omIMYaroImascs TeM, YTO yKa3aHHas JKHpPHAas KHUCIIOTa SIBJISIETCS HEHACBHIIIEHHOH U
MIPEANOYTUTEIHHO COACPKUT 18 aToMOB yriepoaa.

3. OMynbcus 1o 1.2, OTIINYAIOIIAscs TeM, YTO YKa3aHHas )KUpHas KHCJIOTa BEIOpaHa u3 OJICMHOBOM, JINHO-
JIEBOU, TMHOJICHOBON U PULIUHOJIEBOM KUCIIOT.

4. DMynbcus 110 11.3, OTIIMYAroIIasicss TeM, YTO yKa3aHHas )KMpHas KHCJIO0Ta BRIOpaHa U3 OJIEMHOBON KHUCIIO-
TBI ¥ PULIHOJIEBOI KHCJIOTHI.

5. Omynecus no robomy u3 mil.1-4, oTnHYaromascs TeM, YTO BOJOPACTBOPHUMAs COJIb MeTajlia SBIISETCS
TIOJIMBAJIEHTHOM.

6. OMynbcHs 10 1.5, OTIMYAIOMIAsACS TEM, YTO BOJOPACTBOPHMAS COJb METa/Ia BhIOpaHa M3 KaJbI[HEBOU
WM HUHKOBOH COJH.

7. OMynbcHs 10 JTI000MY M3 MII. 1-6, TOTIOHUTETHFHO COAepIKaIias 3aryCTHTENb.

8. OMynbens 1o 1.7, OTIHYAIOmascss TeM, YTO 3aryCTHTENb MPEACTABIsIET cO00N KaTHOHHBIM MM HEHOH-
HBII monumep.

9. DMynbcus 1O 11.8, OTIMYAOLIAsCS TEM, YTO 3aryCTHTENb BHIOpPAaH M3 TyapoBOI KaMequ M ee IPOU3BOI-
HBIX U TPOM3BOAHBIX [EJUTIOIO3BI.

10. Cioco® yMeHbIIEHUS! TTOTOOT/ACICHHS, BKIIOYAIONIMH MECTHOE HaHECEHHE HMYJILCHH IO JII0OOMY W3
mm.1-9.

11. Croco6 no .10, otnmuaromuiicss TeM, uto pH sMynbcun MoBkIaeTcst Mo MEHbIIeH Mepe Ha | enuHu-
Iy TIPH HAHECEHUH, YTO MPUBOJUT K 00Pa30BaHUIO Tels M3 yKa3aHHBIX PACTBOPHMON COJIM METaJla M >KUPHOM
KHCJIOTBI.

12. AHTHIIEpCIIUPAHTHBIN MPOAYKT, COMEPKAIIII IMYIBCHIO "Macyio B Boze" mo robomy u3 mm.1-9, yma-
KOBAaHHYIO B IIIAPHKOBBIN JUCIICHCED.

‘ 016-11-23:16:56 Y

®ur. 1
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