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O0JacTh TEXHUKH

Hacrosimee n3o0peTeHne OTHOCHTCS K OCBETIISIONICH KOXKY 100aBKEe M KOMIO3UIMSAM Ul MECTHOTO IPHU-
MEHEHHS, COIePKAIINM YKa3aHHYIO JOOaBKY.

YpoBeHb TeXHUKH

MHuorue moTpeduTean 00eCIOKOSHBI COCTOSTHHEM CBOEH Koku. Hampumep, moTpeOutenn 006ecrmoKOCHbI
CTETIEHBI0 MUTMEHTHPOBAHHOCTH MX KOXKH, BECHYIIKaMHU HW/MJIN BO3PACTHBIMH IATHaMH. Jlpyrue moTpedurenu
XOTSAT YMCHBIIUTH IMOTEMHEHHE KOXKH, BBI3BAHHOE BO3JCHCTBHEM COJIHEYHOTO cBeTa. UTOOBI yHOBIETBOPHUTH
MOTPEOHOCTH TMOTPEOUTENCH, OBLIO TIPEANIPHHATO MHOXECTBO IMOTBITOK pa3paboTaTh MPOAYKTHI, YITyYIIAIONIHe
XapaKTEepUCTHUKU KOKHU. TeM He MeHee, MPOAYKTHI, pa3paboTaHHbIE JI0 HACTOSIIEr0 BPEMEHH, YacTO XapaKTepH-
3yI0TCSl HU3KOH 3()(heKTHBHOCTBIO, HEXETATEIBHBIMU TOOOYHBIMU (D PeKTaMu Wi U TeM, U apyruM. Cymiect-
BYET PacTyIIMi MHTepec K pa3paboTke KOCMETHYECKOW KOMITO3UIINH, CO/IepXKallell HOBbIE OCBETIISIOIINE KOXKY
00aBKH.

I'nyrarnon (GSH) npencrasiser cob6oi TpUNenTrua, KOTOPHIH COCTOMT M3 TIyTaMaTa, UCTEHHA U TJIUIHU-
Ha. OH NPHUCYTCTBYET BO BCEX TKAHSX MJICKOIHTAIONINX. DTO OCHOBHOM aHTHOKCHAAHT B )KUBOM OpraHH3Me: OH
3aIUIIAeT KJIETKH OT OKHCIICHHS ITyTeM TalleHHs aKTHUBHBIX (opm kuciopoxa. Ilosemmennsie ypoau GSH B
KJIETKaX 3aIlUIIAI0T KIETKH OT OKUCIUTEIHHOTO OBPEKACHNS, TOKCHYHBIX COeIMHEHNH n m3my4denus (Meister,
J. Biol. Chem. 263: 205-267, 1988; Meister, Science 200: 471-477, 1985). OT0o cnpaBeIUBO AJIs BCEX YacTEH
TeNa, HO 0OCOOCHHO BaXKHO JJISI KOXKH, KOTOPAast TaK CHIBHO MOABEPKEHA Pa3pyIINTEIEHOMY BO3ACHCTBHIO M3IIy-
4eHUs, 0COOCHHO YIbTPa(HOIETOBOTO M3IYICHHS, H IKOJIOTHIECKHX (akTopoB. CHIDKEHUE BHYTPUKICTOUHOM
KOHIICHTPAINH TJIyTaTHOHA B KOXE CBSA3aHO C MOBPEKICHUEM KIIETOK, BOCIIAJICHHUEM, TIOTEMHEHUEM KOXH, W3-
MEHEHHMEM IIBeTa KOXH, MOSBJICHHEM IISITEH WM BECHYIIEK, BBI3BAHHBIMH BO3ACHCTBHEM YIIBTPA(QHOIETOBOTO
U3ITy4eHHUs], (PU3NOIOTUUECKIM CTapEHHEM H TOMY ITOI0OHBIM.

Jlorn4HBIM TOAXOMOM K OOECIICUCHHIO OCBETJIICHUS KOXXH W/WiIM O0ophOe C MOTeMHEHHEM, N3MEHEHHEM
[[BETa WJIM IMUTMEHTAIMEeH KOXH, Ka3aJloch Obl, ABJsIeTCSl oOecrieueHne KICTOK 3K30TeHHbIM ncroynnkom GSH
(HammpuMep, MyTeM MpUEMa BHYTPb UM MECTHOH noctaBku). [eifctButensHo, GSH nHoraa mpopaercs B kauecT-
B€ MHTPEIUCHTA I ocBeTyieHus Koxu. K coxanennto, GSH He sBisieTcss OMOIOCTYITHBIM TIPH 3K30T€HHOM BBE-
JICHHUH, TO €CTh, OyIydr JIOKaJM30BaH BHE KIJICTKH, OH MPETEPIIEBACT PACIIEIUICHIE Ha COCTABIISIOMINE €ro aMu-
HOKHCJIOTHI (TJTyTamart, IUCTeHH ¥ TIWIUH) IJIs TIOTJIOIIEeHUs KiIeTKol u cuHTe3a Tpunentuaa GSH. Takum 00-
pazom, GSH He MOXeT ObITh HAPSMYIO TPAHCIIOPTUPOBAH B KIIETKHU H, CJIEJOBATEIHHO, CaM To cebe He odecte-
YHBAET BHYTPUKICTOUYHOE YBEIMUCHHUE COACPKAHIS TIyTaTHOHA WIH KaKue-TH00 MpenMyIIecTBa, CBI3aHHBIE C
stuM. [luctenn, onna n3 amuHOokuciaoT GSH, Moxker moBeimath ypoBHH GSH B KileTke, HO OTKPBITast CYJIb(-
THIPWIBHAS IPYIa OUCTEUHA JeTaeT er0 HeCTAaOMIBHBIM M PEaKIIMOHHOCTIOCOOHBIM, a TaK)Ke SBISETCS MPUYH-
HOM CHJIFHOTO HENPHUSTHOTO 3amaxa. B oTnuyme oT mucrenmHa, MUCTHH MOXKHO BBOIMTH O€30I1acHO; LHCTHH
TPaHCIIOPTHUPYETCS B KJIETKY M NPEBPAIIACTCS B IIUCTEHH BHYTPH KJICTKH, M TOT/1A [IUCTEHH CTAHOBUTCS JIOCTYII-
HBIM JUIS1 BHYTPHUKIIETOUHO BbIpaboTku GSH.

bbbt oncaHbl KOMITO3UIUY JUIE MECTHOTO NMTPUMEHEHHS, COAEpIKallie Pa3IMYHble aMHUHOKHCIIOTHI U APY-
THe aKTHBHBIC BELIECTBA IS yXO0/1a 3a KoxkeH - cM., Hanpumep, Tanojo US 7300649, nmpoxykr Laboratoire Filor-
ga, Schlachter WO 00/03689, Ermolin u mp. US 2011183040, Garlen u np. US 4707354, Muller u ap. US
8361446, Hermann u ap. US 8241681. beum onucanbl KOMITO3UITUH JIJISI CTUMYJIUPOBAHUS BHYTPHKJICTOYHOM
BBIpabOTKH rinytaTHoHa. CM., Hanmpumep, Chiba u ap.: matent CIIA 7740831, Crum u np. (US RE37934, US
RE42645, WO 2016/033183 u US 20050271726); Mammone: nateatr CIIIA 6149925 u my6nukamnuto Perricone
US 20060063718.

[{yicTiH 0OBIYHO MOCTYHAET B OpraHu3M U3 nmumy. OJHaKO J0CTaBKa IUCTHHA W3 KOMITO3UIMHN JJIsl MeCT-
HOTO NIPUMEHEHHUS SIBJIICTCS CIIOKHOM 3a7auell U3-3a ero Ype3BbIYaiiHO HU3KOH PacTBOPUMOCTH B OMOJIOTHYECKH
IpUEMIIEMOM HOCHTENE B HEMTpaIbHOM Juana3oHe pH, KOTOpBIH SBIsSeTCS MIMEHHO TeM anana3oHoM pH, koto-
pBIii HEOOXOIUM JUIST MECTHOTO MpPUMEHEHHUs. PacTBOpUMOCTh IucThHA B Bojae coctapisier 0,112 mr/mu mpu
25°C; mucTrH OoJiee pacTBOPUM B BOAHBIX pacTBopax ¢ pH menee 2 wim pH Bbime 8.

Hacrosiee m300peTeHre 4YacTHYHO OCHOBAHO HA HEOXKMIAHHO OOHApyXXCHHOM (aKkTe, 4TO KOMOMHAIMS
MOIU(PHUIMPOBAHHONH CMECH aMHHOKHCIIOT, U3 KOTOpBIX coctonT GSH, conmeprkameii nuCTHH, TIyTamMar W TIH-
IIUH, ¥ TPEACTABUTENS TPYIIB COCTMHEHUH-TPON3BOIHBIX HUKOTHHAMHEA 00ECIIeYNBAeT CHHEPTUIECKOE OC-
BETJICHHE KOXKH, TEM CaMbIM IIPEOI0JIEBAsI HEJOCTATOK, CBA3aHHBIA C HU3KOH paCTBOPHMOCTBIO ITUCTHHA.

Kpartkoe onucanue n300peTeHust

B ogHOM M3 BapHaHTOB peanu3anyy KOMIIO3UITUS IS IMYHOW TUTHEHBI COTJIACHO HACTOAIIEMY M300peTe-
HUIO COJICPIKUT CIEIyIOIIee.

B onHOM M3 BapmaHTOB peanu3alii KOCMETHYECKas KOMITO3MIHS JJIsi MECTHOTO NPUMEHEHHUS Ha KOXKe
NPE/ICTaBISIET COO0 HEe TPEOYIONIYI0 CMBIBAHNS! KOMIIO3UIIMIO, B YaCTHOCTH HE TPEOYIOIIYI0 CMBIBaHUS HETBEP-
JIY10 KOMITO3HUIIHIO.

B osHOM U3 BapMaHTOB peann3aly HACTOSIIEr0 N300pEeTEeHHs MPEIOKEH CII0CO0 yIyUIIeHNs] BHELITHETO
BHUJIa KOXKH, BKITIOYAIOIINH HAHECECHNE KOMITO3ULIUH JJIsl MECTHOTO TPUMEHEHHS Ha KOXKY.

B o1HOM U3 BapMaHTOB peann3aly HACTOSIIEr0 N300pETEeHHS MPEAIOKEH CII0CO0 yIyUIIeHNs] BHELIHETO
BU/Ia KOXKH, BKITIOYAIOIINH HAHECCHHE KOMITO3UIINH /ISl THIHOW THTHEHBI Ha KOXKY.

B oxgHOM W3 BapMaHTOB peann3alliyl HACTOSIIETO W300pPETeHUs MPEATIOKEH crocod obecrieueHns paBHO-
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MEPHOTO I[BETa KOXXH W YMCHBIIICHHS MATMEHTAIIMN, BO3PACTHBIX ISATCH M M3MEHCHHS I[BETa KOXKH, BKIFOYAIO-
Wi HAaHECEHNE KOMITO3UIIUH Ha KOXKY.

Komnozuiun cornacHo HaCTOAMIEMY N300pETEHHIO yIy4IIaloT BHEITHUN BHJ KOKH TIPH BO3PACTHOM CTa-
peHnH WK (POTOCTAPEHHUH ITyTEM BHIPABHUBAHMS TOHA KOXH, OCBETIICHHS KOXH, MPOTHBOJACHCTBUSI NU3MEHEHHUIO
I[BETA KOXH, MIMTMEHTAIINHN, BO3PACTHBIM IIATHAM M TIOTEMHEHHIO KOKH, BOSHUKAIOIIUM B PE3yJIbTaTe BO3ICHCT-
BUS YIbTpadHOIIeTa/COTHETHOTO CBETA MIIM SKOJOTHIECKHUX (pakTopoB. [IpeanoyTHTEeTsHBIM CIIOCOO0M TTOJTyde-
HUS TIPEUMYIIECTB OT KOMIIO3HIIUH SIBIISETCS PEryIIpHOE/XPOHHIECKOe MECTHOE HaHECEHHE KOMITO3HIWHU IS
MPEIOTBPAIICHUS PA3BUTHS MTOBPEXKICHHUS KOXKH, KOTOPOE MOKET OBITH BBI3BAaHO Jayke OOBIYHBIM BO3JEHCTBHEM
yabTpaduonera.

IHonpo6Hoe onncanne u3odpeTeHUs!

Bo Bcem omnmcannu u Gpopmysie H300peTeHHs CIeAyIOIUe TEPMHUHBI IPUHIMAIOT 3HAUCHHMs, SIBHBIM 00pa-
30M CBSI3aHHBIE C HACTOSIINM H300pETEHUEM, €CIIM KOHTEKCT SICHO HE IPEIIICHIBACT HHOE.

@pa3sl "B OJHOM M3 BapHaHTOB peanu3aluu’” U "B HEKOTOPBIX BapHaHTAaX peaau3aluu”, UCIOJIb3YEMBIE B
JTAHHOM JIOKYMEHTE, He 00s513aTebHO HMEIOT OTHOIIEHHE K OJHOMY M TOMY K€ BapHaHTy (BapHaHTaM) pean3a-
IIUH, XOTS 3TO MOXKET ObITh. KpoMe Toro, ¢ppassl "B APyromM M3 BaApUAHTOB peasin3anun” 1 "B HEKOTOPHIX IPYTHX
BapHaHTax peaau3anuu’, UCIOIb3yeMble B HACTOSIIEM H300pETCHHH, HE O0SM3aTENbHO OTHOCITCS K IPYroMYy
BapHaHTY pealHM3alrH, IIPH 3TOM TaKOH cIydail TakkKe BO3MOXKeH. TakuM 00pa3oM, KaK OMMCAHO HIXKE, Pa3Iny-
HBIE BapHUaHTHI pean3alliil H300pETCHUS MOXKHO C JISTKOCTHIO OOBEAMHUTH HE BBIXOJS 32 PaMKH 0ObeMa MIIH
CyIIHOCTH M300peTeHns. Kpome TOro, KaXkKaplii U3 MPUMEPOB NMPUBEACH B CBA3H C PA3NUYHBIMH BapHaHTaMHU
peanu3anuy W300peTeHNs, KOTOPBIE IPeAHA3HAUYCHBI T WLTIOCTPAIIH HACTOSIIET0 H300peTeH s, a He ISl €T0
OTpaHUYEHUS.

3a UCKITIIOUCHHEM NPUMEPOB WM CIIydaeB, TJ€ SBHBIM 00pa3oM yKa3aHO MHOE, BCE YMCiia B ATOM OITHca-
HUM, YKa3bIBAIOIIMC Ha KOJUYECTBA MaTepHalia WM YCIOBHS PEaKIUH, (U3UYCCKUE CBOIMCTBA MaTEpHAIOB
W/WM IPUMEHEHHeE, CIIeAyeT MOHUMAaTh Kak Moau(UIIpoBaHHbIE CI0BOM "mpuMepHO". Bee konmmuecTBa ykasa-
HBI B pacyeTe Ha Maccy KOHEYHOH KOMITO3HIIUH, €CIM He YKa3aHo MHoe. PackpriTne n3o0pereHus, npuBeaeHHOE
B HACTOAIIEM IOKYMEHTE, CIIEyeT paccMaTpUBaTh KaK OXBATHIBAIOIIEE BCE BapHMAHTHI PEajlM3allld, KOTOPHIE
oTpeneNeHs! B (hopMysie H300pETeHNUS CO CCBUIKAMH APYT OT APYra, HE3aBUCHMO OT TOTO, YTO IIYHKTHI (hOPMYJIBI
n300peTeHNst MOTYT OBITH ONpEAETCHBI 0e3 MHOXXECTBEHHOH 3aBHCHMOCTH WJIH MOBTOpPOB. [Ipu ompenenernn
m000T0 AMana3zoHa KOHICHTPAIWW WA KOJIMYEeCTBa JII00as KOHKPETHAs BEPXHSAS KOHIICHTPAILUS MOXKET OBITh
CBs3aHa ¢ JTII000H KOHKPETHOH HIDKHEH KOHIICHTPAITUEH HITH KOJTMIECTBOM.

[Tox tepmuHOM '"comeprkammii" mompa3zyMeBaroT "BKIIOYANOMUK", HO He 00s13aTenpHO "cocrosmuid u3"
win "cocraBieHHBIH w3". J[pyruMuU clIoBaMU, NEPEYHCICHHBIC 3Tallbl WU BaPUAHTHI HE SBILSIFOTCS UCUCPITBI-
BAIOIMMHU.

TepMmun "koxa" cregyeT NOHUMATh KaK BKIIOYAIOLIMNA KOXY Ha JIHIE, IIee, TPYaH, CIIMHE, pyKax (BKIIIO-
Yasi MOJIMBIIIKH ), KUCTSX PYK, HOTaX, SITOJUIAX ¥ KOXKE TOJIOBHI.

Tepmun "He TpeOyromast CMbIBaHUSI KOMIIO3HIMS" OTHOCUTCSI K KOMIO3UIMN, KOTOPYIO HAaHOCST HA KOXY
Y KOTOpasi He TpeIHa3Ha4YeHa JUIsl MBIThS MJIM CMBIBAaHHS B T€UEHHE HEKOTOPOTO NEPHO/Ia BPEMEHH, B YaCTHOCTH
4acoB, B OTJIMYHE OT MOIOIINX MIJIM CMBIBAEMBIX KOMIIO3HITMI MIIM KOMIO3HUINHN IS OMOJIACKUBAHUS KOXKH, KO-
TOpBIC YOATSIOT ONOJACKIBAHNEM HIIM CMBIBAIOT CPa3y WM Yepe3 HECKOIBKO MUHYT MOCIIE HAaHECEHHS.

"HerBepapiit" 1m0 OTHOIICHHWIO K KOMIIO3HMIIMHA O3HAYAET, YTO KOMITO3UIUS UMEET M3MEPHUMYIO BSI3KOCTH
(m3MepsemMyro, HanmpuMep, ¢ TIOMOIIbIo Bucko3uMmeTpa Brookfield DV-I + (20 o6/mMun (RPM), mmuszmens RV6,
30 ¢, 20°C) B mnanazone ot 1 Ila-c (Pas) no 500 Ila-c, npexnoururensho ot 2 no 100 Ila-c, Goxee npeanoyTu-
TenbHO oT 3 1o 50 Ila-c.

TepMmuH "KOMIO3UIHS TS TMYIHON TUTHEHBI" OTHOCUTCS K JIIOOOMY MPOAYKTY, HAHOCUMOMY Ha TEJIO 4e-
JIOBEKa JUISI yIyYIIEHHUs] BHEIITHETO BUAA, 3aIIUTHI OT COJHIIA, OYUIIECHH, OOPBOBI ¢ 3aIIaxoM, YBIKXHEHUS WIH
o01eii acreTnku. HeorpannumBaroniye IpuMepbl KOMITO3UINH JUIS IMYHON 'MTHEHB! BKIIOYAIOT JIOCHOHBI JUIS
KOKH, KPEMBI, TeJIH, JIOChOHBI, MACKH JIJISI JINIA, CTUKH, IIAMITYHH, KOHJAUIUOHEPEI, TEIH TS AYIIA, TyaJIeTHBIC
MbLIa, aHTHIICPCITUPAHTEI, IE30I0PAHTHI, KPEMEBI JIJIsI OPUTHS, NETTHISTOPEI, TOMabI, OCHOBBI, TYIIX JJIST PECHHII,
Cpe/CTBa IS aBTO3arapa M COJHIE3alIUTHEIC JJOCHOHEI.

TepmuH "KocMeTHUYECKass KOMITO3ULUS ISl KOKU'" OTHOCHUTCS K JIIOOOMY IPOJIYKTY, HAHOCHMOMY Ha TEJIO
YeIloBeKa IS YIYYIICHHs BHEITHETO BUJA, 3alUTHI OT COJHIIA, YMCHBIICHHUS MOPIIUH WIN JPYTHX MPH3HAKOB
(oTocTrapeHns, KOHTPOJISA HaJ 3allaxoM, JJIsI OCBETIICHUS KOXHW, BRIPABHUBAHUS TOHA KOXKH WM OOIICH 3CTETH-
kn. HeorpanmdamBaromue MpuMepbl aKTyaldbHBIX KOCMETHYECKHX KOMITO3WIMHA IJIsI KOKH BKIIOYAlOT B ceOs
JIOCBOHBI [T KOXKH, KPEMBI, MAaCKH TS JINIA, TEJH, CTUKHU, aHTHUIIEPCIINPAHTEHI, A€300PaHTHI, TOMAIbI, OCHOBHL,
TYIIN AJIS PECHUL], )KUAKUE UK TeJIeBBIe CPEICTBA IS MBIThS TeJla, MBLUIA, KPEMBI I aBTO3arapa M COJIHIIe3a-
IIUTHBIE JIOCHOHEI.

Kommno3zunus A AMYHOM T'HTMEHBI B COOTBETCTBUM C HACTOSAIIEH TEXHOJIOIHMEN MPEANOYTUTEIbHO Mpe-
CTaBJIIeT CO00¥ He TPEOYIONIYI0 CMBIBAaHHSI HETBEPAYI0 KOCMETHYECKYIO KOMIIO3UIHMIO U1 KOXKH, ITOCKOJIBKY
TaKhe KOMIIO3UIMU SIBJSIFOTCS HauOoJee CIOKHBIMHM C TOYKH 3PCHMS BKIIIOUEHMS IIMCTHHA W3-3a €ro HHU3KOH
PacTBOPHMOCTH.
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MoanuurpoBaHHbIe aMUHOKHCIIOTHI TimyTatnoHa ("GSH").

Cumechy amuHOKHCIOT GSH cornacHO HacTosIeMy H300pPETCHUIO CONEPKHUT aMHUHOKHCIOTHI (TIIyTamar,
IUCTHH W TJIUINH) ¥ HAIKOTHHAMUTHBIE COeIHHCHMUS.

AMUHOKHCIIOTHI, KOTOPBIE BKIIIOYCHBI B KOMITO3UIIHIO COTIIACHO HACTOSIIEMY H300pETeHHIO, IPUCYTCTBY-
10T B Buze L-crepeon3oMepoB, MOCKOIBKY 3TO HamboJiee pacpoCcTpaHeHHAs M €CTECTBEHHAS H30MepHas (opma,
BCTpeyvaromasicsa B mpupoe. [IoCKoIpKy CTpouTeNnbHBIe OJOKH MPUPOAHBIX OSIKOB, 0OHAPYKHBAaEMBIX B KOXE,
BOJIOCAX M HOTTSX UYEIOBEKa, MPEJCTABISAIOT co00i aMHHOKHCIOTH B (opme L-m3omepa, oxmmaercs, 9yto L-
CTepEON30MEpHBIE aMIHOKHCIIOTHI, COJIEpKAITHECs B MPOAYKTAX UL JTMYHOW TMTHUEHBI COTJIACHO HACTOSIIEMY
U300pETCHUI0, MOTYT B OOJNBIICH CTCIICHU B3aUMOJICHCTBOBATH C ATHMHU OCIKaMU, TO €CTh IO CBOCH mpupoje
oHU Oosiee OMOCOBMECTHMEI 1O cpaBHeHHIO ¢ D-crepeomsomepHoii popmoii. Kpome Toro, koMmmepueckoe mpo-
W3BOJICTBO U TIOCTaBKa L-CTEpEOM30OMEpHBIX AMHHOKHUCIOT 3HAYUTENHHO OONBIOIC IO CpaBHEHUIO C D-
cTepeonszoMepHo Gopmoii. Hakorer, L-cTepeon3oMepbl aMHUHOKHUCIIOT 00Jiee peHTa0CIEHO MPOU3BOIUTH, OHU
Gosiee ycToiumMBEI, OoJiee Ge30TacHbI ISl OKPY’KaroLIe cpelbl U JOCTYIHBI 10 0ojee HU3KOW LIeHE 10 CpaBHe-
HHIO ¢ D-crepeon3omepamMu aMHHOKHCIIOT.

Jro6as 3 aMHHOKHCIIOT, BKJIFOUSHHBIX B HACTOSIIIEe H300pPETEHNE, MOXKET OBITh B JOPME COJIH, CIIOKHOTO
3¢dupa wim ero coir, U TepMUH "IUCTHH", "HCTOYHUK TiyTamara" W "TIUIUH", UCIIOJIb3yeMble B HACTOSIIEM
OTIICAHWH, TAaKXKE OXBATHIBACT COJIH, CIIOKHBIE dPHUPHI U COIU TAKUX CIOXKHBIX 3pupoB. Cob, CIOXKHBIN dup u
COJIb TAaKOTO CIJIOKHOTO 3(Hpa KOHKPETHO HE OTPAHWUCHBI, IIPH YCIOBHH, YTO OHH NPHEMJIEMBI UISI MECTHOTO
npuMeHeHns. HamprMep, MOKHO YIIOMSHYTB COJIH, 0Opa30BaHHBIC ¢ HEOPTaHMYECKOW KHCIOTON MM OpraHnde-
CKOHM KHMCIIOTOM MM aHUOHHBIMH IIOBEPXHOCTHO-aKTHBHBIMU BELLIECTBAMU. B kauecTBe HEOPraHUYECKOM KHCIIO-
THI MOXKHO YIIOMSIHYTbh, HAIIPUMEDP, COJITHYIO KHCIOTY, OpOMICTOBOJAOPOIHYIO KHUCIIOTY, a30THYIO KUCIIOTY, Cep-
HYIO KHCJIOTY, (oc(hOpHYIO KHCIOTY U TOMY OJJOOHOE, a B KadecTBe opranmdeckoi KucioTel C;-Cig THHEHHYIO,
Pa3BETBIICHHYIO WM IMKIMYECKYIO, HACHINCHHYIO WJIM HEHACHIIICHHYIO, HE3aMCIICHHYIO WM 3aMEIICHHYIO C
rerepoaToMaMHy, HalpUMep, MYPaBbUHYIO KHCIIOTY, YKCYCHYIO KHCIIOTY, TPUPTOPYKCYCHYIO KUCIIOTY, TPOIIHO-
HOBYIO KHCJIOTY, MOJIOYHYIO KHCIIOTY, BUHHYIO KHCJIOTY, IIABEICBYIO KUCIIOTY, PyMapoOBYIO KHCIIOTY, STHTAPHYIO
KHCJIOTY, MaJICMHOBYIO KHCIIOTY, TUMOHHYIO KHCIIOTY, MaJJOHOBYIO KHCJIOTY, METaHCYIH(OHOBYIO KHCIOTY, CTE-
ApPUHOBYIO KHCJIOTY, OJIEMHOBYIO KHCIIOTY, 12-THAPOKCHUCTEAPUHOBYIO KHCIIOTY, PHUIIMHOJIEBYIO KHUCIOTY U TOMY
Mo100HOE.

B kagectBe comnn, 06pa30BaHHONW C OCHOBAaHHEM, MOKHO YIIOMSHYTh, HATIPUMED, COJIM IIEIIOYHBIX MeTal-
JIOB, TaKHe KaK COJIb HATPHS, COJb KU U TOMY IOJO0OHOE, COJIM IIETOYHO3EMENbHBIX METAIOB, TaKHue Kak
COJIb KaJIBITHSL, COJIb MAarHAS M TOMY IIOAO0HOE, U IpyTHE.

CrnoxHble 3(hUPBl AMAHOKHCIOT OOBIYHO MPEICTABISIOT CO00H cnoxHbie 3¢upbl C;-Cg WIH HX COJIU, HITH B
ANBTCPHATHBHOM BapHaHTe cIoxHbIC d3pUpbl C;-Cs, MM B aTbTEpPHATHBHOM BapHaHTe cIoxHBIC d3Gupsl Ci-Cs.
Taxkue ciaoxHbIC 3QUPEI MOTYT OBITh JIMHCHHBIMH, WITH Pa3BETBICHHBIMH, WU IIUKIHYeCKAMU. CIIOKHBIC 3PHUPHI
[UCTHHA SIBIITIOTCS 0COOCHHO TOIXOIAINIMMHU U3-32 WX MOBBIIICHHON PACTBOPUMOCTH IO CPABHEHHIO C IIUCTH-
HOM. METHIIOBBIC U ATIJIOBEIC 3(QHPHI MUCTUHA WK UX COJICH SBISIOTCS HAUOOJIee PEATIOYTUTEIHHBIME BCIIS-
cTBHE UX 3(Q(QEKTUBHOCTH A YCUICHUS BBIPAOOTKH TIIyTaTHOHA M OOECICUCHUS] aHTUOKCHIAHTHOW aKTUBHO-
ctu. Korma npuMeHSIOT COMM CII0XKHBIX 3QHUPOB, TOAXOIAT T€ )K€ COJIH, UTO MIEPEUHNCICHBI BEIIIE.

HcToynnk riryramaTa MOXKET HPUCYTCTBOBaTh B (OpMe €ro (pyHKIHMOHAIBHBIX 3KBHBAJICHTOB - MOYKHO
MPUMEHSTH TIyTaMUH, TTyTAMHHOBYIO KHCJIOTY W/WIIM HMHPOTIYyTaMUHOBYIO KHCIIOTY, W/HIIN MX CIIOKHBIE (-
pBI, WK cond. [TuporayraMuHOBas KUCIOTa (W/WITH €€ COJN) SBJSETCS MPEAOYTUTEBHOH, MMOCKOJIBKY OHa 00-
Jee cTabWiIbHa, YeM TIyTaMUH MU TIyTaMHHOBAs KHCIOTa. B 0IHOM M3 BapHaHTOB peanu3alliii OCBETIIAIONIAS
KOXXy ToOaBKa BKJIFOUACT UCTHH, MUPOTTYTAMUHOBYO KHCIIOTY U TIMIUH (H/UIH UX COJIH).

HukoTHHAMUIHBIE COEeTHHEHUS

HukoTrHaAMUIHBIC COCITUHCHMUS, MOAXOISINUC U1 BKIFOUCHHS B HACTOAIICe M300peTCHHE, BHIOPAHBI W3

rpymmsl, coctosiei u3 popmynst I, popmyist 11, hpopmyinsr 111 n ux cmeceii:

R ™~ R
~ Y
+
z \
"N R4
dopmyna | dopmyna |l dopmyna lll,

rae

R mpencrasuser coboit - CONH,, unu - CH,OH, wmu -COORy;

R, mpencraBnser co6oit Ci-Cs TUHEHHYIO WK Pa3BETBICHHYIO aJKWILHYIO TPYIIY, WIH (YPaHO3MWIBHYIO
TPYIIy, WIH Je30KCU(PYpPaHO3WIBHYIO TPYIITY, WA MHUPAHO3WIBHYIO TPYIIY, WIA Je30KCHUITHPAHO3MIbHYIO
rpynimy;

R, npencrasmisier cob6oit C;-C,4 TMHEHHYO WM Pa3BETBICHHYIO ATKIIIBHYIO WIIH aJTKEHUIBHYIO TPYIIITY.

TunuYHbIE POW3BOIHBIC BHINICYKAa3aHHBIX COSAMHEHWH BKIIOYAIOT CJIOXKHBIE d(PUpPhl HUKOTUHOBOW KH-
CJIOTBI, BKJIIOYasi HEBA30AMIATHPYIOIINE CIIOKHBIE d()UPHl HUKOTHHOBOW KHCIIOTHI, HUKOTHHIJIAMHAHOKUCIIOTHI,
CJIOKHBIC 3(DMPBI HHKOTUHUIIOBOTO CITUPTA U KAPOOHOBBIX KHUCIOT, N-OKCHI HUKOTHHOBOW KHCIOTHI B N-OKCH]T
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HuanuHamuaa. [IpumMeHsieMbli B HACTOSAILIEM ONMUCAHUM TEPMHUH '"HE Ba30WIaTUPYIOMUK" 03HAYAET, YTO CIOXK-
HBIA 3(pUp 0OBIYHO HE JaeT BHIUMOHN PEaklIWd B BHIC MPWIMBOB IOCIC HAHCCCHUS HA KOXY B KOMIIO3HITUSIX
COTJIACHO HACTOSIIEMY M300peTeHuI0 (y OOJBITMHCTBA HACEIIEHHUS B IIEJIOM HE OyAeT BUANMON PEakiii B BUIE
TIPWINBOB, XOTS TaKWe COCAWHEHHS MOTYT BBI3BIBATh HEBHUANMYIO HEBOODPY)KEHHBIM IJIa30M Ba30IWIIATAILHUIO,
T.€. CJIOXHBIN 3(Hp HE BBI3BIBAET THIepeMuro). Herazonmmatupyromue 3pupsl HUKOTHHOBOM KHCIIOTHI BKIIIO-
Y4aroT TOKO(hepos HUIKOTHHAT, MEPUCTHIHUKOTHHAMHU/I M HHO3UTOJ TeKCAHUKOTHHAT.

Jpyrue mpom3BoaHBIE HUKOTHHAMHAA OOPa3yIOTCS B pE3yibTaTe 3aMEIICHUS OJHOW WIIM HECKOJIBKHX
aMHUIHBIX TPYI BogopoxoM. [IprMeps! Mpon3BOIHBIX HUKOTHHAMUAA, IPUTOJHBIX B HACTOSIIEM H300pETCHHH,
BKITIOYAIOT HUKOTHHWJIAMUHOKHCIIOTHI, TIOYYCHHBIC, HAIPUMED, B PE3YJIbTaTe PEaKIMH aKTHBHPOBAHHOTO CO-
CJIMHCHNST HUKOTHHOBOU KHCJIOTHI (HApUMeEp, a3uia HUKOTHHOBON KHCJIOTHI WM HUKOTHHIIXJIOPHIA) C aMH-
HOKHCJIOTOU, ¥ 3(QUPHl HUKOTUHHUIOBOTO CIIAPTa C OPTaHHYCCKUME KapOOHOBEIME KuciaoTamu (Hampumep, Ci-
Cis). KoHkpeTHBIE IpEMeEpBI TaKnX NMPOU3BOJHBIX BKIIOYAlOT HUKOTHHOBYIO kucioTy (CgHgN,O;) u HHKOTH-
HITHIpoKcaMoByk0 KHcIoTy (C¢HgN,O,). TumudHsie COXKHBIE Y(PUPHI HUKOTHHIJIOBOTO CIIUPTa BKIOYAIOT
CJIOKHBIC 3(DMPBI HUKOTHHIJIOBOTO CITUPTA U KapOOHOBBIX KUCIIOT, CATHIMIOBON KHCIOTBI, YKCYCHOU KHCIOTHI,
TJIMKOJIEBOM KHUCJIOTH! ¥ MAJIbMUTUHOBON KHCIOThI, MUPUCTUHOBOI KUCIIOTHI, JIMHOJIEBON KHUCJIOTHI, OJIEHHOBOM
KHCJIOTHI ¥ TOMY ITogo0HOTO0. JIpyruMu mpruMepaMu HIKOTUHAMUIHBIX COCTMHEHUH, TPUTOTHBIX B TaHHOM KOH-
TEKCTE, SBIIOTCS 2-XJIOPHUKOTHHAMHUI, 6-METHIHHUKOTHHAMUI, N-METHIHHKOTHHAMUA ¥ Huamnpasud. Coenu-
HeHHMA BUTaMUHa B3 X0OpoImro M3BECTHHI B JaHHOH 00JaCTH M KOMMEPYECKH IOCTYIHBI M3 Psiia HCTOYHHUKOB,
HanpuMmep, Sigma Chemical Company (Cenr-Jlyuc, Muccypu); ICN Biomedicals, Inc. (MpBun, Kanudopuus) u
Aldrich Chemical Company (Munyoku, BuckoHncuH). B HacTosmemM n300peTeHIH MOXKHO TIPUMEHATEH OJTHO WITH
Oonee coeauHeHM BUTaMuHA B3.

B omHOM W3 BapHaHTOB pealM3allid HUKOTHHAMHIHBIC COCTUHCHUS BKIIOYAIOT HUKOTHHAMHI, N-
METHIHUKOTHHAMUJ, U30HUKOTHHAMUJ, HUKOTHHAMHA PUOO3UA U UX cMecH. HUKOTHHAMUIHBIC COCIUHCHHUS,
TMPUMEHIEMEIC B HACTOSIIEM U300PETEHUH, MOTYT 00Pa30BEIBATH COJIH, KOMIUICKCHI, THIPATHI U COMbBATHL. [loa-
XOJISIIIUE COMH BBIOpaHBI U3 (TOpHIa, XJIopuaa, OpoMuaa, Honuaa, GopMuara, anerara, KapOOKCHIATa KUPHOM
KHCIIOTHI, TUKapOOKCHIIaTa XHUPHOHM KHUCIOTHI, OKcajlaTa, ackopOara, 6eH30ara, kapOoHaTa, UTpara, kapoamara,
TJIFOKOHATA, JIJaKTaTa, METHIOpoMHUIa, MeTHICyinb(hara, HuTpara, Gocdara, nudocdara, cyknuHara, cynbdara,
TpudTOparerara win TpuropmeTancynbonata. HukotuHamuna GpypaHo3uasl B COOTBETCTBUN C TAHHBIM H30-
OpereHueM (TO €CTh HUKOTHHAMHIA PUOO3HI) COIAEpPKAT MPOWU3BOJHBIC, B KOTOPHIX (ypaHO3WIbHAs TpyIa
MIPOUCXOIUT OT pUOO3BI (TO ecTh pubOdypaHo3-1-ma) win apabMHO3HI, a Je30KCH(ypaHO3UIbHAS TpyIa Mpo-
HUCXOIUT OT Ne30KCHpHO03bl. HUKOTHHAMUIHBIE MUPAaHO3HUIBI BKIIOYAIOT MPOM3BOIHBIC, B KOTOPHIX MUPAHO-
3WIbHAS TPYIITA MPOUCXOIUT OT PHOO3bI, apaOUHO3BI, KCUIIO3BI, TUKCO3BI, AJUI036I, aIbTPO3BI, TJIFOKO3bI, MAHHO-
3Bl, TAJIAKTO3BI, TYJIO3BI, HOJ03bI M TAJIO3BI, a IC30KCUITUPAHO3WIbHAS TPYIIIA MPOUCXOIUT OT aJUI03bI, TIIFOKO3BL,
TaJIaKTO3bI ¥ T'YJI03bI.

Bruto oOHapyskeHO, 4To OJarogaps BKIFOYCHUIO aMHHOKHUCIIOT U HUKOTHHAMUJIA, KaK OMUCAHO B HACTOS-
IIeM JTOKYMEHTE, BBIPa0OTKa IIyTaTHOHA CUHEPTUYCCKH YBEIMYHBACTCS, U, TAKUM 00pa3oM, MPEOJ0JICBACTCS
HEJIOCTATOK, CBA3aHHBIN C OTPAHUYCHHOW PACTBOPHUMOCTBIO IIUCTHHA.

B omHOM W3 BapnaHTOB pean3aliy KOMIO3HINS COTIIACHO HACTOALIEMY M300PETEHHUIO MPEICTABISIET CO-
001t HEe TPeOYIOIIYI0 CMBIBAaHUS HETBEPAYIO KOMIIOZUIIHIO B (JOPME SMYIBCHHU IS JINYHON TMTHEHBI, JIOCHOHA,
rensi, KpeMa WM ObICTPO BIMTHIBAIOMIETOCS KpeMa, JIsI MECTHOTO NPHMEHEHHsS, COACPKAIINX OCBETIISIONIYIO
KOXXy 100aBKy ITMICTHHA, TITyTaMaTa (B 9aCTHOCTH, MMUPOTITYyTAMUHOBYIO KHCJIOTY WM €€ COJb, HAIpUMep, IH-
poriyramaT HaTpHs), TIMIMH 1 HUKoTHHamMuA ipu pH ot 3,5 1o 8,5, B wactHOCTH ipu pH oT 5 10 8.

B o1HOM W3 BapuHaHTOB peanu3aliid KOMIIO3HIIUS COTJIACHO HACTOSAMIEMY M300PETCHUIO MPECTABIACT CO-
00l He TPeOYIOIIYI0 CMBIBAHUS HETBEPIYIO KOMIIO3UIIUIO B (POPME SMYIBCHUU JJIS INYHOM THMTUCHEI, TOChOHA,
reisl, KpeMa WM OBICTPO BIUTHIBAIOMICTOCS KpeMa, JIsi MECTHOTO NMPUMEHEHUs, COACPKAIINX OCBETIISIONIYIO
KOXy 00aBKy IMCTHHA, TITyTaMaTa (B 4aCTHOCTH, MUPOTITYTAMUHOBYIO KHCIOTY WX €€ COJb, HAIPUMED, ITH-
poriryramMaT HaTpHs), TIMIKMH U M30HUKOTHHaMua npu pH ot 3,5 o 8,5, B wactHoctn pu pH ot 5 1o 8.

B omHOM W3 BapuHaHTOB peanu3aliid KOMIIO3HIIUS COTIACHO HACTOSAMIEMY M300PETEHUIO MPECTABISACT CO-
001t HEe TPeOYIOIIYI0 CMBIBAaHUS HETBEPAYIO KOMIIOZUIIHIO B (JOPME SMYIBCHHU IS JINYHOM TMTHEHBI, JIOCHOHA,
rensi, KpeMa WM ObICTPO BIMTHIBAIOIIETOCS KpeMa, TSI MECTHOTO NPHMEHEHHS, COAEPKAIINX OCBETIISIONIYIO
KOXXy J00aBKy HHCTHHA, TIyTamara (0COOCHHO MPEATIOYTUTEIHHO MUPOTITYTAMHHOBYIO KHCIOTY WJIH €€ COJIb,
HampuMep, MUPOTIIyTaMaT HaTpus), TIUIUH U puO0o3ua HUKOTHHaMua mipu pH ot 3,5 mo §,5, B wacTHOCTH mpH
pH ot 5 mo 8.

B omHOM W3 BapnaHTOB pean3aliy KOMIO3HIINS COTIIACHO HACTOALIEMY M300PETEHHUIO MPECTABISIET CO-
00l He TPEOYIOIIYI0 CMBIBAHUS HETBEPIYIO KOMIIO3UIIUIO B (hOPME SMYIBCHUU IS INYHOM THMTHUCHEI, TOChOHA,
rensl, KpeMa WM ObICTPO BIUTHIBAIOIICTOCS KpeMa, JIsi MECTHOTO NMPUMEHEHUS, COACPKAIINX OCBETIISIONIYIO
KOXY J00aBKYy IUCTHHA, TayTamara (0COOCHHO MPEANOYTUTEIHHO MUPOTITYTAMHHOBYIO KHCIOTY HJIH €€ COJIb,
HanpuMep, NUPOrayTamMar HaTpus), TIMUMH U N-MeTunHuKoTHHaMuA npu pH ot 3,5 no 8,5, B uacTHOoCcTH IpHU
pH ot 5 no 8.

Komnnuectsa.

B omHOM M3 BapMaHTOB peaH3aliy TIHOUH copepkutcs B kommdectBe oT 0,001 mo 2%, mwnm anpTepHa-
tuBHO OT 0,005 10 1%, wmm ot 0,008 mo 0,5%, wiu ansTepHaTuBHO OT 0,008 M0 0,4%. B omHOM M3 BapHaHTOB
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peaM3any UCTOYHHUK TiIyTaMaTa (MPeIOYTUTEIFHO MUPOTITyTaMaT) ColepKuTcs B konmuectse oT 0,01 mo
10%, unu, anbTepHatuBHO, OT 0,01 10 5%, umm ot 0,05 no 1%, unu, anerepuatuBHo, ot 0,05 10 0,5%. B ogHoM
W3 BapUAHTOB peaJn3alii UCTOYHUK TIUIMHA comepkutcs B KomumdecTte oT 0,01 mo 10%, mmu, anpTepHaTHBHO,
ot 0,01 mo 5%, wmu ot 0,05 mo 1%, wmm, anerepraruBHo, ot 0,05 M0 0,5%. B ogHOM M3 BapHaHTOB peaau3aliuu
HUKOTHHAMHJIHOE COEMUHEHHE conepkutcs B kommdectBe ot 0,05% mo 10%, wmm, anerepHatuBHO, oT 0,1 10
8%, nmm ot 0,2 mo 5%, wiu, aneTepHaTUBHO, OT 0,2 10 5%.

Komm4ecTB0O HUKOTHHAMHIHOTO COEAWHEHHS SBISIETCS 3HAYUTEIHHO MPEOOIafaloiM 0 CPAaBHEHHIO C
O0IMIMM KOJHYECTBOM aMHUHOKHCIIOT B KOMIO3WIMHU. B 0ZHOM M3 BapHaHTOB pean3aliid MacCOBOE OTHOIICHUE
HUKOTHHAMHJA K 00IIei Macce aMUHOKUCIOT cocTapiseT oT 20:1 1o 50:1. B omHOM M3 BapuaHTOB peau3aiiu
MaccoBO€ OTHOIIEHHE cocTaBisieT oT 25:1 mo 45:1.

Hocwurens.

Kommo3uiun coriacHO HacTOSIIEMY M300pPETEHUIO TaKKe COACPKAT KOCMETHUYCCKH MPUEMIIEMBIH HOCH-
Tenb. KonmnuecTBO HOCHUTENST MOXKET COCTaBIATh OT 1 10 99,9%, npennoututensuo ot 70 1o 95%, onTuMaibHO
oT 80 10 90%. B uncno noaxoasmux sl MpUMEHEHHUsST HOCUTENEH BXOIAT BOJIA, CMATYAIOIINE CPEACTBA, KHUP-
HBIE KUCJIOTHI, JKAPHBIE CIIUPTHI, 3aTYCTUTENH M nX kKoMOnHannu. Hocurens MoxeT OBITH BOTHBIM, OS3BOTHBIM
WIn SMyibenei. [IpeanouTuTebHO KOMITO3UINHU SBJISIFOTCS BOAHBIMH, 0COOEHHO MPEIIIOYTUTEIFHO BOAHBIMA U
MAacCJISTHBIMU SMYJIbCHSIMH THTIA "Boja-B-Macie" Win "Macio-B-Boje" MIIM MHOXECTBEHHBIMU dMYJIbCHSIMH THIIA
"BoJla-B-Maciie-B-Bojie" WM ''Macio-B-Bojne-B-maciie". Bonma, korma oHa MPHCYTCTBYET, MOXKET HaXOAWTHCS B
KoJIm4ecTBe OT 5 110 95%, mpeanouruTensHo ot npuMepHo 20 xo npumepHo 70%, ontuMansHo oT 35 1o 60%, B
pacdeTe Ha MacCy KOMITO3UIIHH.

CMsrdaroniye MaTepuaibl MOTYT CIIY)KUTh KOCMETHUYCCKH IPUEMIICMBIME HOCHTENSIMUA. OHU MOTYT OBITH
MPEJICTABJICHEI B ()OPME CHIMKOHOBBIX Macell, MPUPOIHBIX WIH CHHTETUYCCKUX CIIOXKHBIX 3(HUPOB, YrIIEeBOIOPO-
JIOB, CIIUPTOB W JKUPHBIX KUCIOT. KOJMYECTBO CMATYaromuX CpeicTB MOXKET cocTaBisTh ot 0,1 mo 95%, mpen-
noututesbHO OT 1 10 50%, B pacueTe Ha MacCcy KOMITO3ULIUH.

CHIMKOHOBBIC Macjia MOXHO pa3[eluTh Ha JICTYYHE W HEJCTyYyde BHIBL. [IpUMEHsSEMBIA B HACTOSIICM
OTIICAHWU TEPMUH "JIeTydnid" OTHOCHUTCS K TEM MarepualiaM, KOTOpbIe UMEIOT U3MepsieMoe JIaBJIeHHe Tlapa Ipu
TEeMIIepaType OKpy»Karomei cpenpl. JleTydne CHIMKOHOBBIE Macia MPEANOYTHTEIHHO BBIOMPAIOT U3 LIUKIIMYe-
CKUX (IMKIOMETHKOH) WJIH JINHEHHBIX MOJHIAMETHICHIOKCAHOB, COIEpKAIINX OT 3 10 9, IpeArIOYTHTEIHHO OT
5 o 6 atTomoB KpemHHA. HenmeTyune CHIIMKOHOBBIE Maciia, IPUMEHAEMBIC B Ka4eCTBE CMATYAIOIIETO MaTepHana,
BKITIOYAIOT TOJHAIKMWICHIOKCAHBI, MOJHANKWIAPMICHIOKCAHEI W TOIMA(UPCUIOKCAHOBBIE comonuMepsl. 1lo
CYIIECTBY HENETy4YHe MOJHATKWICHIOKCAHBI, IPUMEHSIEMbIC B HACTOSIIEM ONFCAHUH, BKIIOYAIOT, HAIpUMED,
TIOJTHIMMETHIICHIIOKCAHBI C BA3KOCTBIO 0T 5x 107 10 0,1 M%/c miput 25°C. K 4HCITy IIpeImoYTHTEIBHBIX HENETYHX
CMSTYAIOIINX CPEACTB, IPUMEHSIEMBIX B KOMITO3UIMSIX COTIIACHO HACTOSIIEMY N300PETEHHIO, OTHOCATCS TIOJH-
JMMETHICHIOKCAHBI, HMEIOLIHE BS3KOCTB 0T 1x10™ 10 mpumepro 4x10™ m*/c mpu 25°C.

JlpyruMm KiiaccoM HENETYYHX CHIIMKOHOB SIBIISIOTCS AMYJIBIHUPYIONIUEC U HEIMYIBIHPYIOIINE CHIMKOHOBEIC
amactoMepbl. [IpencraBureneM 3TOi KaTeropuu SBISETCS KPOCCIIONAMED IUMETUKOH/BUHWITUMETHKOH, JOC-
tynHeii kak Dow Corning 9040, General Electric SFE 839 u Shin-Etsu KSG-18. Taxxe MOXHO PUMEHSTH CH-
JIMKOHOBBIE BOCKH, Takue Kak Silwax WS-L (Jumernkon-Conomnuoin Jlaypar).

DdupHBIC cMATYAIOIINAE CPEAICTBA BKIIFOYAIOT CIICIYIOIIEE.

a) AJKWIOBBIE d(HPHI HACBHIIICHHBIX KHUPHBIX KUCIOT, UMetonye ot 10 no 24 atomoB yriepona. [Ipumeps
TaKUX BEIIECTB BKIIFOUAIOT OETCHMITHEOTIEHTAHOAT, N30HOHMIN30HAHOHOAT, H30TIPOIMIIMUAPUCTAT U OKTHIICTEapar.

b) Ddupsr ankokcukucnor (ether-esters), Takue Kak CIOXKHBIE dPHUPHI KUPHBIX KACIOT U ITOKCHIIHPOBAH-
HBIX HACHIIIEHHBIX KUPHBIX CITUPTOB.

¢) Crnoxxnble 3(Upbl MHOTOATOMHBIX CITUPTOB. CIOXKHBIE 3(PHUPHI STHICHTIUKOIS U MOHO- M TVKHPHBIX
KHCJIOT, CIOKHBIC Y(HUPHI AMITHIICHTIIUKOIS U MOHO- M IV)KHPHBIX KHCIOT, CJIIOKHBIE Y(QHUPHI TOIHITHIICHTIIH-
koist (200-6000) 1 MOHO- ¥ IM)KUPHBIX KHCJIOT, CIOKHBIE 3(UPbI MPONHMICHIIIMKONIS U MOHO- U IMXXKUPHBIX KH-
cioT, nosumpormmwieHrukois 2000 MoHOCTeapaT, ITOKCUIIMPOBAHHBI MOHOCTEapaT MPOIMIICHTITHKOJS, CI0XK-
HBIC 3(DUPHI MIHIEPUHA U MOHO- M JMXUPHBIX KHUCIOT, CIIOKHBIC TOUTIUIICPUHOBBIC dPHUPHI JKUPHBIX KUCIIOT,
STOKCWJIMPOBAaHHBIH  [IMIEPWIMOHOCTEapaT, MoOHocTteapar  1,3-OyTwieHriukons,  aucreapat  1,3-
OYTHJICHTJIHKOJIS, CIIOKHBIH 3()Up MOTHOKCUITHIICHITONNOA W KUPHOW KHCIIOTHI, CIIOXKHBIE 3QHUPBI copOUTaHa U
JKUPHBIX KUCIIOT U CJIOXKHBIC 3(QUPHI TOTHOKCHITUICHCOPOUTAHA U KHUPHBIX KUCIOT SBISIOTCS MPHEMIICMBIMU
CIIOXHBIMU 3(PUPaMA MHOTOATOMHBIX CIIUPTOB. OCOOEHHO MOAXOSANIAMH SBIIOTCS CH0XKHBIE dGupbl Ci-Csq
CIHPTOB U MIEHTASPUTPHUTA, TPUMETIIIONIPOIIaHA H HEOTICHTHITITHKOIISL.

d) Cnoxxnpie 3¢upbl B BUJE BOCKA, TAKHE KaK IMYSIUHBIA BOCK, CIIEPMAIETHBINH BOCK M TPUOECTEHUHOBBIN
BOCK.

¢) Cnoxxubie 3(puphI caxapa u )KUPHBIX KUCIIOT, TAKUX KaK IMOJTHOETeHAT caXapo3bl M TIOJTUKOTTOHCEIAT ca-
XapO3Bl.

[pupoanbie CIOXKHOI(DUPHBIC CMITYAONINE BEIISCTBA TJIABHBIM 00pa3oM OCHOBaHBI Ha MOHO-, IH- H
TpUrMIepuaax. TUIHYHBIC TPEACTABUTEIHN MIIHIEPUIOB BKIIOYAIOT MOJCOTHEYHOE MAcIo, XJIOMKOBOE MAcIio,
MAacII0 OTYPEYHHKA, MACII0 CEMSH OT'YPEYHHKA, MACIIO TIPUMYJIBI, KACTOPOBOE U THAPOTCHU3UPOBAHHOE KACTOPO-
BOE Maclio, MacJI0 PHCOBBIX OTPYOEH, Maclio COeBBIX 000OB, OJIMBKOBOE Maciio, ca)IopoBOE Macjo, Maclo Iy,
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MAacIIo k0k00a U uX KoMOuHaIu. CMATYarOIIKAe BEMICCTBA )KUBOTHOTO MPOUCXOKICHUS TPEACTABICHBI JIAHO-
JIMHOBBIM MACJIOM ¥ MPOU3BOJAHBIMHU JIAHOJHWHA. KOTIMYECTBO HATYPATBHBIX CIOKHBIX 3(QHPOB MOXKET HAXOIUTh-
cs B quanasone ot 0,1 1o 20% ot Macchbl KOMITO3HITHIA.

YTieBogopoapl, KOTOPBIE SIBISIOTCS IMTOAXOSIIUMI KOCMETHIECKH MPHUEMIIEMBIMH HOCHTEIISIMHU, BKITIOYA-
FOT BaszesInH, MUHEpaTbHOe Macio, C;-C;; m3omapadyHbl, TOJTUOYTEHBI 1 OCOOCHHO MPEAMOYTHTEIHHO U30TEK-
cajZiekaH, KOMMepYecKH NOoCcTymHbIN B Buae Permethyl 101 A ot Presperse Inc.

Kupnsie kucnotsl, umetonie ot 10 1o 30 aToMoB yriepoaa, Takke MOTYT IMOJOHTH B Ka4eCTBE KOCMETH-
YEeCKH IpUeMIIeMBIX HocuTesel. [IpuMepaMu 3TOH KaTeropuu SBISIOTCS HeIaproHOBasi, JaypHHOBAs, MUPHUCTH-
HOBasi, MAIILMUTHHOBASI, CTCAPUHOBAs, N30CTCAPUHOBAs, OJICHHOBAsI, JIMHOJICBAs, JIMHOJICHOBAS, THAPOKCHCTEA-
pUHOBas 1 OETeHOBAsI KUCIOTHI M UX CMECH.

YKupneie criuptsl, cogepxkamnue ot 10 g0 30 aToMOB yriiepoja, MpeaCcTaBIsIFOT co00i eIe OJHYy KaTero-
PHIO TOAXOSAIIUX ISl PUMEHEHUS KOCMETHICCKH IPUEMIIEMBIX HocuTelnel. [IpumepaMu 3Tol KaTErOpHH SB-
JSFOTCS CTEAPHJIOBBIA CIHPT, JIAYPHIIOBBIH CHUPT, MHUPUCTHIIOBBIA CITHPT, OJCWIOBBIA CIHUPT M ICTHIOBBINA
CIHPT U UX CMECH.

3arycTuTeny Wi MOAU(HUKATOPHI PEOJIOTHH MOKHO NMPUMEHATh KaK 4acTh KOCMETHYECKH TPHEMIIEMOTO
HOCHTEJSI KOMITO3UIIMH COTJIACHO HACTOSIIEMY M300peTeHHIO. THUIHIHBIE 3aryCTUTENH BKIIOYAIOT CIINTHIE aK-
punatel  (Hampumep, Carbopol 982®), ruapodoOHOMOanbHUIMpoBaHHBIE akpwiaTel (Hanpumep, Carbopol
1382®), monmakpuiaamunsl (Harmpumep, Sepigel 305®), moauMmeps! M COMOJMMEPHI aKPUJIOMIMETHIIIPOIaH-
cynbhokucioTsl/ee conelt (Hanpumep, Aristoflex HMB® u AVC®), npon3BoJHbIEC LENIION03bI U HATypaJIbHBIE
kamenn. Cpean MOIXOMAIINX IPOU3BOAHBIX IIEJUTIONO3BI €CTh KapOOKCHMETHIILEIUTION03a HATPHs, THAPOKCH-
MPOTMIIMETOIIEIUTION03a, THAPOKCHITPOIIIIIIEINTION03a, THAPOKCHITHIILIEILTION03a, STHIIEINTION03a U THIPOKCH-
METHIIIIEIUTI0N03a. [IpHpoTHBIe CMOITBI, TTOAXOISIINE Il HACTOSAIIETO H300peTeHHUS, BKIIIOYAIOT Tyap, KCaHTaH,
CKJIEpOLNH, KapparuHaH, MEKTHH ¥ KOMOMHAINN THX cMoJI. Heopraumyeckue BemecTBa Takyke MOXKHO TIPHMe-
HATH B KaUeCTBE 3aryCTUTeNeH, 0COOEHHO TNIMHBI, TaKWe KaK OCHTOHUTHI U TeKTOPHUTHI, KOJUIOMIHBIE KPEMHE3e-
MBI, TAJIbK, KapOOHAT KAJIBIIUS U CHIIMKATHI, TaKWe KaK CHIMKAT MarHug u amoMuHus (Veegum®). KonamuectBo
3aryCTHTENS MOXKET HaxoauThes B auamazone ot 0,0001 mo 10%, o6sraHo ot 0,001 mo 1% wmu ot 0,01 mo 0,5%.

[IpeqnovYTUTENFHBIMU SIBIITIOTCS CMATYAIOIINE CPEICTBA, KOTOPBIC MOKHO MPUMEHSTH (0OCOOEHHO 3TO Ka-
caeTcs MPOJIYKTOB, MPEIHA3HAYCHHBIX IS HAHSCCHHS Ha JIMIO) JUTS YIYYIICHUS OPTaHOJNCNTHICCKUX CBOMCTB,
W OHU BBIOPAHBI U3 TPYIIIBI, COCTOAIICH U3 OYTHIOBOTO 3(Hpa MOTUIPONMICHIIIUKONA-14, Takke U3BECTHOTO
kak Tegosoft PBE, nim creapunosoro s¢upa PPG15 (monmumpormnenriukons-15), takoro kak Tegosoft E, apy-
THX Macel, TAKUX KaK CIOXHbBIC 3(HUPBI, B YACTHOCTU U3OMPOMMIMUPUCTAT, U3OTIPOMUIIANEMUTAT. J[pyrue Mac-
Jla MOTYT BKJIFOYATh KACTOPOBBIE Macja 1 MX MPOU3BOJHEIE.

B kauecTBe KOCMETHYECKH MPUEMIIEMBIX HOCHTEIICH MOXKHO MPUMEHSTDH BIIAaroyAep KUBAIOIIIE areHTHI TH-
11a MHOTOQTOMHBIX CITUPTOB. THIIYHBIC MHOTOAQTOMHBIC CIIHPTHI BKITIOYAIOT TNIHIEPHH, TONHAIKIICHTIINKOIN 1
0oee TIPEATIOUTUTETHHO ATKWICHIONHONBI U UX MPOM3BOIHBIE, BKIIFOYAS MTPOMIIICHTIINKOIb, JUITPOMIIICHTIH-
KOJTb, TIOJMITPOITHICHTIINKOIb, TOJUATIWICHTJINKOIb U €T0 TPOU3BOJHEIE, COPOUT, THAPOKCHIIPOITMICOPOUT, TEK-
CHJICHTJIMKOJb, 1,3-OyTHJICHTJIMKOIb, W30MPEHIJIMKONb, 1,2,6-TeKCAaHTPHUOJ, STOKCHUIMPOBAHHBIA TJIUIICPHH,
MPOTIOKCHIIMPOBAHHBIN TIHUIEPHH U UX cMecH. KoNn4ecTBO yBIaKHUTENS MOXET coCTaBiATh oT 0,5 mo 50%,
npeanouTuTenbHo ot 1 1o 15%, B pacuere Ha Maccy KOMIIO3HIIHU.

B coctaB MOXKHO BKJIFOUATh YBIIAXKHUTEIN KOXKH, HAPUMEP, THATYPOHOBAs KHCJIOTAa W/WIN €€ MPEIIIecT-
BEHHHK N-alleTHITTIOKO3aMUH. N-alleTHITITIOKO3aMUH MOXKHO HAWTH B XpsIlle aKyJbl WM rpubax MIMUTAKe, U
OH KOMMepUecKH 10cTyreH oT Maypro Industries, Inc (Hpio-Hopk). JIpyrie npernouTHTeIbHEIE YBIAKHSIONMHAC
areHTHI BKIIOYAIOT cOTA THAPOKCHIPONI-TpU(C;-C;-adKuil) aMMOHHSA. DTH COIU MOTYT OBITh MOJIyYCHBI pa3-
JUYHBIMHU CITOCOOaMH CHHTE3a, B YACTHOCTH THIPOIU30M coiell xiopruapokcurnpormuia-Tpu(C -Cs-ankmr) am-
MoHus. Hambonee mpeArnouTUTENBHBIM MPEICTABUTEIEM SBISIETCS XJIOpUA 1,2-TATHAPOKCHIIPOITMITPUMOHHS,
rae C;-Cs-aJKuI mpencTaBsieT co0ol METHIIbHYIO Tpymnmy. KoJmdecTBO com MOXKeT cOCTaBisATh oT 0,2 1o
30%, nmpeamoururensHo oT 0,5 mo 20%, ontumansHO oT 1 10 12%, B pacdere Ha Maccy KOMITO3UITUH JJIST MECT-
HOTO IPUMEHEHHS, BKITIOYast BCE AUAIa30HbI, BKIIOUCHHBIE B HUX.

O6bryHO C;-C3-aMKnIbHBIH KOMIIOHEHT B YETBEPTHYHOW aMMOHHEBOH TpyIie OyaeT MpeacTaBisaTh cOO00i
METHJI, 3THII, H-IPOIWI, U3OTMPONMIT WM THAPOKCHATHI U UX cMecH. OcOOCHHO MPEIMOYTUTEIFHON SBISCTCS
TPUMETHJIAMMOHHEBas TPpyIIa, u3BecTHas mo HoMeHkiatype INCI (MexxayHaponHas HOMEHKIATypa KOCMETH-
YEeCKUX MHIPEIMCHTOB) Kak "TpUMOHHMEBas" rpymmna. B ueTBepTHUHON COMM MOXKHO NPHMEHSTH JII0O0H aHHOH.
AHUOH MOXET OBITh OPraHUYCCKUM HIIH HEOPTaHWMYCCKUM TIPH YCIIOBHUH, YTO MATEPUAN SBISCTCS KOCMETHICCKH
OpUEeMIIEMBIM. TUHYHBIMU HEOPTaHHYCCKUMH aHUOHAMU SIBIISTIOTCS TaJOTeHUABI, CylIbdatel, GocdaTel, HUTpaA-
ThI 1 6opatbl. Hanbosee mpeanmoYTHTEILHBIMA SBISIOTCS TaJOTEHUIBI, 0COOEHHO Xyopu. OpraHndecKrue aHu-
OHHBIC IPOTHBOMOHBI BKIIOYAIOT METOCYIb(AT, TOMyOHICYIb(haT, aleTar, MUTPaT, TapTpar, JaKTaT, [IFOKOHAT U
OensoncynbhoHart.

Taxxe Apyrre mpeamodTUTENbHBIE YBIAKHIIOIMINE areHTh, KOTOPhIE MOXHO IPHUMEHATh, OCOOEHHO B CO-
YeTaHUH C BBHIIICYIIOMSIHYTHIMA aMMOHHUEBBIMH COJISIMH, BKITIOYAIOT 3aMEIIEHHYI0 MOYEBHHY, TAKyI0 KaK THIpPO-
KCHUMETHJIMOYEBHHA, THUAPOKCHATHIMOYECBHHA, THIPOKCHIPONMIMOYEBHHA; OWNC(THIPOKCHMETIII)MOYEBHHA,;
OuC(THAPOKCHATHII)MOYCBHHA; Ouc(rumpokcunpornmwi)moueBuHa;, N,N'-muruapokcumertmimModeBuHa; N, N'-
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nuruapokcusTuiaModeBuHa;  N,N'-puruapokcunponmwiMoueBuHa; N,N,N'-TpUTHIPOKCUSTHIMOYEBHHA;, TeET-
pa(TUAPOKCUMETHI)MOUCBHHA; TETpa(THAPOKCHATIII)MOYCBUHA; TETPa(TUAPOKCHIIPOIII)MOYCBHHA; N-METHII-
N'-ruapokcuITHIMOYEBHHA; N-3THI-N'-THAPOKCUITHIMOUYEBHUHA; N-THIPOKCUTTPONHI-N'-THAPOKCHUITHIMOYE-
BrHa U N,N'-mumeTri-N-THApOKCHITHIMOYEBHHA. B HacTOsIIeM OMMCAHUN TEPMHH "THApOKcUTpornwi" ¢ury-
pHUpyeT B 3HAUEHHH, KOTOPOE SBIACTCA OOMMM Ui PaguKaioB 3-THAPOKCH-H-TIPOIWN, 2-THIPOKCH-H-TIPOIINI,
3-rUAPOKCUM3OIIPONIIT HITH 2-THApOKcHu3onpomwl. Hanbosee mpeaAnodTHTEIbHOMN ABISETCS THAPOKCHITHIMO-
YeBHMHA, AocTynHas B Buae 50%-Horo BomHOro pactBopa oT HammonanapHOTO OTAena kpaxmana u xumun (Na-
tional Starch & Chemical Division) ICI mox ToBapasiM 3HaKoM Hydrovance. KomndecTBo 3amMeneHHON MOYESBH-
HBI, KOTOPOE MOXKHO TPUMCHHUTH B KOMITO3UIIMH JJII MECTHOT'O MPUMCHEHHUS COTJIACHO HACTOSIIEMY H300peTe-
HUIo, HaxoauTes B Auanazone ot 0,01 mo 20%, wiu ot 0,5 1o 15%, nm ot 2 1o 10%. Korna npumensror amMmmo-
HHUCBYIO COJIb M 3aMCUICHHYI0 MOYCBHHY, B HauOOJice MPEAMIOYTHTEIHFHOM BapUaHTE MPUMCHSIOT MO0 MEHBIICH
Mmepe ot 0,01 go 25%, wnu ot 0,2 no 20%, wiu ot 1 g0 15% yBnakHuTENsA, TAKOTO Kak riuuepuH. JlomonHu-
TENBHBIC YBIAKHSAIOUINE arCHTHI I IPUMCHCHHS B HACTOSIIEM W300pETCHUH BKIIOYAIOT BAa3CIUH W/WIH pas-
JIMYHBIC BO3JICHCTBYIOIINEC Ha aKBAITOPHHEI AKTUBHBIC BEIIESCTBA H/WJIH MYKY OBCSHOTO 3€pHA.

pH xomno3unuu.

B oxgHoM u3 BapmaHTOB peanu3anud pH KOMITO3WITMW ISl TMYHOW TUTHEHBI cOCTaBisieT oT 3,5 no 8,5. B
HEKOTOPBIX BapuaHTaX peaau3anuu pH KOMITO3UINY AJIsl TUIHON TMTHEHBI HaxoauTcs Mexay 3,5 u 8. B Heko-
TOPBIX BapHaHTaX peanu3anuu pH KOMITO3UIMH )i TXIHOW TUTHEHBI HaXOAUTCsS MexXy 5 u 7,8. B HeKoTOphIX
BapUaHTax peayn3anuu pH KOMIO3UIINY AJIs1 TUYHOW TUTUEHBI HAXOAUTCS MeXIy S u 7,5.

[IpennournTensHBIe HEOOA3aTEIBHBIE HHTPEIUCHTEL.

B HEKOTOpBIX BapWaHTaX peav3aliyd KOMITO3WIUS NS JIMYHOM TUTHEHBI U OCOOCHHO KOCMETHYeCKas
KOMITO3HUITHS IUTSl YXO/1a 32 KOXKEH COTIACHO HACTOSIIEMY H300PETCHHUIO COMICPXKUT CONHIIC3ANUTHEIH kKpeM. Kak
MPaBUJIO, 3TO KOMOWHAIUS OPTaHUYECKUX W HEOPTaHUYCCKUX COJHIC3AIIUTHBIX KpeMoB. OCOOCHHO Ba)XKHO
BKJII0YATh CONHIE3AIUTHBIE KPeMBI Kak MPoTuB Y D-A, Tak u npotus Y @-B nzmydyenus.

Connue3amuTHoe Macino Y ®-B Moxer ObITh BRIOPaHO M3 IPYINIBI KOPUYHON KHUCIIOTHI, CATMIMIOBOM KH-
CJIOTHI, TA(HEHMITAKPHIIOBOW KUCIOTH HITH WX TIpou3BoAHBIX. ConHIle3anuTHoe Macio Y d-B MoxeT comepkaTth
ONMMH WM OoJjiee W3: OKTWICATHIHIATA, 3,3,5-TPUMETHIIUKIOTeKCHI-2-THAPOKCUOCH30aTa, JTHITEKCHII-
CaNMIMIaTa, 2-3THITEKCWI-2-IIHaHo0-3,3-1u(eHmI-2-mporeHoara win 2-3THIreKcuiaa -4-MeTOKCHIIMHHAMATa
(Taxke M3BECTHOTO Kak OokTHiMeTokcuimHHamar mwin "OMC"). Takue conHnezamuTHbie Macia Y ®-B o0braHO
KOMMEpYeCKHd  JOCTymHbl,  Hampumep,  Octisalate™  (oktwicamuiminar),  Homosalate™  (3,3,5-
TPUMETHIIIUKIIOTeKCcHII-2-Tuipokcnoen3oar), NeoHeliopan™ (psin opranmueckux Y ®-(unbTpoB, BKIIoUas
OMC (Neo Heliopan AV™) u stunrekcuncamunmiar (Neo Heliopan OSff)), Octocrylene™ u Milestab 3039™
(2-THnreKcun-2-nuano-3,3-mudenun-2-mpornexoar) win Parsol MCX™ (2-aTunrekcui-4-MeTOKCHIIMHHAMAT)).
KonnuectBo Y®-B connne3amuTHOro Maciaa B KOMIIO3HIIMH IS JUYHOM TMTHEHBI MOXKET cOoCTaBiATh oT 0,1 10
20 mac.%, wm ot 0,2 1o 10 mac.%, wiu ot 0,5 no 7 mac.%, unu ot 2 10 6 mac.%.

Komnosunus y1st TMYHOM TUTHEHBI MOKET JIOMOJIHUTENIBHO COAEPKaTh COMHIE3AIUTHBINA Kpem Y @-B, ko-
TOPBIA SBISIETCA BOAOPACTBOPUMBIM. BonopacTBopumblii conmHie3amuTHbd kpeM Y ®D-B MoxeT Takxke couep-
kKaTh (HeHUIOC3NMHIA30JICYITB(OHOBYIO KUCIIOTY (TaKXKE M3BECTHYIO KaK JHCYIH301), 4-aMHHOOCH30MHYIO KH-
cJoTy (Takke M3BECTHYIO KaK apaaMuHoOeH3oiHas kucioTa mim "IIABK") wmu oGe.

Kommo3uiust s TUIHON THTHEHBI 10 JTIF00OMY U3 BBHINICYKAa3aHHBIX BAPHAHTOB PEalU3aIld MOXKET HO-
MoJHUTENbHO BKIoYath oT 0,1 go 10 mac.% Y®-A comnnesammurHoro macia. ColHine3amuTHoe Maciio Y d-A
MOXET COJepXaTh OAMH MiaH Oonee wu3: 4-TpeT-OyTHi-4'-merokcuanbensomnmeraHa ("aBoOeHzona"), 2-
METHIINOCH30MIMETaHa, 4-METHITUOCH30MWIITaHa, 4-U30MPONMITUOCH30MIMETaHa, 4-TpeT-MeTaHa, OyTIIIH-

OeH30MIMETAHA, 2, 4-nuMeTranOe H30MIIMETAHA, 2,5-muMeTHIIHOEeH30MIIMETAHA, 4,4'- TUA30TIPOTIHII-
MUOCH30MIIMETaHa, 2-METHJI-5-U30TponiI-4'-MeTOKCUANOSH30MIMETaHa, 2-MeTHII-5-TpeT-0yTrii-4'-MeTOKCH-
nOeH30MIMETaHa, 2, 4-numeTrii-4'-MeTOKCHIMOEH30MIIMETaHa, 2,6-nuMeTHI-4-TpeT-0yTHII-4'-MEeTOKCH-

IOeH30MIMeTaHa, JIATHIAMUHOTHAPOKCHOCH30MITEKCHIIOeH30aTa, IKaMCyla WIM MeTUIaHTpaHmiara. Kommdae-
c¢TBO Y®-A COMHIE3aIKUTHOrO Macja B KOMIIO3UIIMK TSI THYHOM TMTHEHBI MOXKET cocTaBisaTh oT 0,5 10 7 mac.%
i ot 1 1o 5 mac.%.

JloTIOTHUTEIBHBIC MMOAXOSAININE CONHIC3AIIUTHBIC Maciia, MPUTOIHBIC I MPUMCHCHUS B KOMIIO3HIIUH
JUISL IMYHOW T'MTHEHBI, BKIIOYAI0T Maciia, KoMMepUueckn noctynHse B kopriopanun BASF: Uvinul T-150 (atuin-
TEeKCUITPUA30H; COJIHLIE3AIIUTHOE Macio Y®-B), Uvinul A Plus (mm THIAMHHO-
THUIIPOKCUOCH30MITEKCHIOEH30aT; conHIe3amuTaoe mMaciao Y®-A), Tinosorb S (OHC-3THATEKCHIOKCUPECHOT
METOKCH(CHUNTPUA3UH,  CONHIE3amuTHOe Macio Y®-A wu  YO®-B), Tinosorb M  (MeTmicH-
O0MCcOEH30TPHA30IMIITETPAMETHIOYTHIIDEeHOT; comHIe3amuTHoe Macio Y®P-A u Y®P-B). CocraB KoMIo3unuit
JUTSL TMIHOM TUTHEHBI TAK)Ke MOXKET COAep)KaTh OMCANCYITU30H AUHATPHS.

Ocob6eHHO mpeAnoYTHTeNbHOW KoMOuHare Y®-A u Y®-B comHIe3aUTHBIX Maces SIBISIeTCS aBOOCH-
30H U 2-3THITEeKCHI-4-METOKCUITTHHAMAT.

B HekoTOpBIX BapHaHTaX pealm3alliil COJHIIC3AIIUTHBIM KpeM TPEeACTaBIIsIeT co00M HEeopraHWmYeCcKUi
COJHIIC3AITUTHBIA KpeM. [IprMeps HeopraHMIECKUX COMHIIC3AMUTHBIX CPEICTB, MOIXOMAIINX A1 MPUMEHEHUS
B KOMIIO3UIIMHU JJIs yXOJa 332 KOXel COTNIACHO HACTOSINEMY HW300pETCHUIO, BKIIFOYAIOT, HO HE OIPaHHYUBAIOTCS
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WMH, MEITKOTUCTICPCHBII JUOKCH THTaHa, OKCUJ IIMHKA, TIOJIMATUIICH U Pa3IMdHbIe Ipyrue noimmMmepsl. [log Tep-
MUHOM "MENKOJUCTIEPCHBIN" MOApa3yMeBalOTCsl YaCTHIIBI CO CPEAHUM pazMepoM B nuanazone oT 10 mo 200 HM,
anprepHaTHBHO OT 20 10 100 HM. KonmuecTBO CONHIIE3AIMUTHOTO KpeMa, KOTJa OHO MPHUCYTCTBYET B COCTaBE
JUTS yX0Ja 3a KOXKEH B COOTBETCTBHH ¢ HEKOTOPHIMHU BapHaHTaMU pean3alliil HACTOSIIET0 N300PETCHHS, MOXKET
coctaBiATh ot 0,1 10 30%, aneTepraTuBHO OT 2 10 20%, ampTepHaTHUBHO OT 4 10 10%.

XOTS UCTOYHHK CEJIeHA MOXET OBITh BKIIFOUEH, €T0 MPEINOYTHTEIHFHO H30eTaTh B KOMITO3UIIHSIX JJIST MECT-
HOTO yXOJa 3a KOXEH COTJIACHO HACTOSIIEMY M300pETEHHIO, IOCKOIBKY B HEKOTOPHIX HOPMATHBHBIX 0azax €ro
MPU3HAIOT CEHCHOMMN3aTOPOM KOKH. COOTBETCTBEHHO, KOJIMIECTBO CEJICHA B KOMIIO3UIIAX I10 HACTOSIIEMY H30-
opetenmto coctaiseT ot 0 o MmakcumyM 0,1%, mim camoe 6obiree 0,05%, ontumansHo He 6onee gem 0,01%.

KoMmmo3uius coriaacHo HACTOSIIEMY U300pPETEHHIO MPEIMOYTHTEIEHO CONEPIKUT OCBETISIFONICE KOXKY CO-
¢JIMHCHNE B JIOMOJHCHUE K y’KE BKIIOUCHHOW B HACTOSIICE OMMCAHUE OCBETIIAIONICH KOXKY J0OaBKe ISl JOCTH-
JKCHHS ONTHMATBHBIX XapaKTCPUCTUK OCBETIICHHS KOXH IPU ONTUMAIBHONW CTOMMOCTH. [IpuMepamu BemiecTs
SIBIIIIOTCSI DKCTPAKT IUIALICHTHI, MOJIOYHAsI KUCIIOTa, PE30PLMHONBI (4-3aMelleHHble, 2,5-1u3aMenieHtble, 4,5-
JU3aMCIICHHBIC U 4,6-TU3aMeIIeHHbBIC, B YACTHOCTH 4-TeKCWI, 4-MeTwl, 4-OyTHiI, 4-U30IPONII, (PCHUIITHUIIPE-
30pUMHONBI), apOyTHH, KoieBasi KUCII0Ta, (hepysoBast KUCIOTa, THAPOXMHOH, MPOMN3BOJIHBIE PE3OPIHHA, BKIO-
Yasi Iu3aMeIleHHbIe Pe30PIUHOIBI M UX KOMOMHAIMH. B 0JJHOM M3 BapHaHTOB peayu3aliii TaKOe OCBETIIIONIEE
KOXKy COCIOMHEHHE MpEICTaBsieT co00i MHrHOWTOp THPO3WHA3Bl, Hamboliee MPEANOYTHTEIHFHO COEAWHECHHE,
BBIOpPaHHOE U3 TPYIIIEI, COCTOSIIEH 13 KOMEBOH KUCIOTHI, THIPOXUHOHA U APYTUX (He-4-3aMeIIeHHBIX Pe30PIIH-
HOJIOB). KpoMe Toro, nukapOoHOBBIE KHCIIOTHI, TipencTaBieHable Gopmynoir HOOC-(CxHy)-COOH, rae x = ot
4 o 20 u y = ot 6 o 40, Take KaKk a3elanHOBas KMCIIOTa, ce0aImHOBAs KUCJIOTA, IaBesieBast KUCJIO0Ta, sTHTap-
Hasl KHCJIOTa, yMapoBasi KUCJIOTa, OKTaIeleHIuoeBas kuciora (Hanpumep, Arlatone DC)FO wiu ux conu, win
UX CMECH, HanboJiee MPEAMOYTHTEIBHO pyMapoBasi KHCIOTa WIH €€ COJIb, OCOOCHHO JHHATPUCBAs COJIb. BBUIO
obHapyxxeHo, uto komOuHams 12HSA (12-rugpokcucreapuHOBOIM KHCIOTHI) ¢ (yMapoBOH KHCIOTOH WM ee
COJISIMH SIBIISICTCS OCOOCHHO TMPEIIOYTHTEIEHOW, 0COOCHHO i COCTABOB JUIS OCBETJICHHUS KOXHU. KommuecTBo
9THX areHTOB MOXKET HaXOMUThCS B Auana3oHe oT npuMepHo 0,1 mo npumepHo 10%, mpeamodTuTeNsHO OT MPU-
Mmepro 0,5 mo mpumepHo 2%. [IpeamodTuTensHO, YTOOBI B KaUeCTBE OCBETIISIONIETO KOXY COBMECTHO IeHCT-
BYIOIIIETO aKTUBHOTO BEIIECTBA COTJIACHO HACTOSMIEMY H300peTeHHIo Ob1T ipuMeHeH 12HSA wnm pe3opunHoI.

Jpyrum npennoyYTUTENEHEIM HHTPEAUEHTOM KOMITO3HIINH COTIIACHO HACTOSIIEMY H300pPETCHHUIO SBIIETCS
petuHou. [IprMeHsieMbIii B HACTOSIIIIEM ONMCAHWU TEPMHUH "PETHHOWA' BKIIOYAET BCE MPUPOIHBIC W/WIIA CHH-
TETUYECKHE aHAJIIOTH BUTAMHHA A WM PETHHOJOMOAOOHBIX COSAMHEHUH, KOTOPhIE 00NAMal0T OHOJOTHIECKOM
AKTUBHOCTBIO BUTAaMHHA A B KOXKE TaK)Ke KaK T€OMETPHUIECKHE M30MEPEI U CTEPEOM30OMEPHI STUX COSTUHEHHM.
PetuHOMA NpEANOYTUTEHFHO MPEACTABIACT COOOM PETHHON, CloXKHBIE 3(¢upbl pernHona (Hampumep, C2-Coy,-
ANKWIOBBIC A(UPBl PETHHOJA, BKIIOYAsS PETHHIIINAIBMHUTAT, PETHHUIANCTAT, PETUHHIIPOIMOHAT), PETHHAIL
W/WIIA PETHHOEBYIO KHCJIOTY (BKIIFOYAsl MOJTHOCTBIO TPAHC-PETUHOCBYIO KHUCIOTY W/WiH 13-IUC-PETHHOCBYIO
KHCJIOTY), OoJice TMPEAIOYTUTEIFHO PETHHOH B, OTIUYHBIC OT PETHUHOCBOW KHCIOTBL. DTU COCTUHECHHUS XOPOIIIO
W3BECTHHI B JIAHHOW OOJIACTH M KOMMEPYECKH JOCTYITHBI U3 psijla MCTOYHHKOB, Hampumep, Sigma Chemical
Company (Cent-Jlync, Muccypu) u Boerhinger Mannheim (Uuauananonuc, unuana). [Ipyrue peTHHOMIH,
TTOIXOIATINE JUISI IPUMEHEHUS B HAacTosIeM n3o0perennu, onucanbl B mateHte CIIIA Ne 4677120, BelgaHHOM
30 urons 1987 r. Parish ¢ coaBropamu; [Tatent CIIIA US 4885311, Beigannstii 5 nexadps 1989 r. Parish ¢ coas-
topamu; [Tatenr CILIA US 5049584, seimannsiii 17 centsops 1991 r. Purcell ¢ coaBropamu; ITatent CIIIA Ne
5124356, BeiganaoM 23 wmroHs 1992 r. Purcell ¢ coaBropamu; u [Tatent CIIA Ne nepensnanus 34075, BbgaH-
HBIA 22 ceHTsa0ps 1992 r. Purcell ¢ coaBTopamu. JIpyrumMu moIxo sIIMMK PETHHOUIAMH SBIISTIOTCS TOKO(DEPHII-
peruHoar [TokogepoIoBbIil 3Up PETUHOEBOI KHUCIOTHI (TpaHC- WM IHc-)], ananaieH {6-[3-(1-agamanTtmin)-4-
MeTOKCU(eHmI |-2-HapToeBas KHCJIOTA } u Ta3apoTeH (3TIn-6-[2-(4,4- TMMETHATHOX POMAH-6-1T)-
STHHWI|[HUKOTHHAT). [IpeqnodYTuTeIsHBIMU PETUHOUAAMH SIBISIOTCS PETHHOJ, PETHHILINAIBMUTAT, PETHHHII-
areTaT, PeTUHIINPOIINOHAT, PETHHAIb U UX KOMOWHAIMH. KOMITO3UIIMK COTTIACHO JaHHOMY H300pETCHHIO MO-
TYT coJiepxkath Oe3omacHoe U 3((PEKTUBHOE KOJIMYECTBO PETHHOMIA, TAK YTO TOYICHHAS KOMITO3HUIIHS SIBIISCT-
cs1 Oe3zomacHOW U 3()(EKTUBHOW AN PETyIMPOBAHUS COCTOSHUS KEPATHHOBOHM TKaHU, MPEANOYTUTEIHHO IS
PEeTryIUpOBaHNS BUANMBIX H/IUIH OCS3a€MBIX HEOJTHOPOIHOCTEH B KOXKe, OoJiee MPEenOYTHTEIBHO IS peryIu-
POBaHUS MPU3HAKOB CTAPECHHUS KOXKH, Jaxke 0ojee MpeArnouTHTEIbHO I PErYIHPOBAHUS BUIUMBIX W/IITH OCS-
3a€MbIX HEOJHOPOAHOCTEH TEKCTYPHI KOXKH, CBS3aHHBIX C €€ CTapeHHeM. KOMIO3HWINHU MpPEeIodTHTEIHFHO CO-
nepxat ot 0,005 mo 2% wium ot 0,01 10 2% pernHOMAA. PETHHON NpeANOYTHTENHHO TPUMEHSIOT B KOJTIMYCCTBE
ot 0,01 mo 0,15%; crmoxHbIe 3PUPHI PETHHOIA TIPEAMOYTHTEIHHO MPUMEHAIOT B KoimdecTse oT 0,01 mo 2% (mHa-
npumep, 1%); peTHHOEBBIe KUCIOTHI MPEAIOYTUTENFHO TpuMeHIIoT B kKonmdectse oT 0,01 mo 0,25%; Toxode-
PWIPETUHOAT, aJamaieH U Ta3apoTeH MPEAIOYTUTEIIFHO MPUMEHSIOT B KosmuecTBe oT 0,01 1o 2%.

B kxoMmosuiuu corinacHo JaHHOMY H300pETCHHIO HEOOsI3aTEIHbHO MOXHO BKIIIOYATh PAa3IMYHBIC PAaCcTH-
TENBHBIE IKCTPaKTHl. VIIrocTpaTHBHBIME IPUMEPAaMH SIBIISIOTCS TpaHaT, Oenas Oepesa (Betula Alba), 3enensrit
Yaif, poMaIIka, CoJ0JKa ¥ KOMOMHAITMH 3TUX YKCTPAKTOB. DKCTPAKTHI MOTYT OBITH JINOO PACTBOPUMBIMU B BOJIC,
00 HEPACTBOPUMBIMH B BOJIC, a COICPIKANIMMUCS B PACTBOPHUTENE, KOTOPHI COOTBETCTBEHHO SIBIISCTCS TH-
podunbHEIM HiaH THAPOGOOHEIM. Boa M 3TaHON SBIIAIOTCSA MPEANOYTHUTEIBHBIME PACTBOPUTEISIME JUIS JKC-
TpaKTa.

Taxxe MOXKHO BKJIIOUATh TaKHE MaTepHaibl KaK pecBepaTpoll, anb(a-TUIoeBas KUCIOTa, JIaroBas Ku-
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CJI0Ta, KWHETHH, peTHHOKCUTpuMeTwickial (noctynssiid ot Clariant Corp. ox ToproBoii Mapkoit Silcare 1M-
75), neruaposmuanapocrepon (DHEA) u ux xombunanuu. Llepamunsr (Bkirogast riepamun 1, mepamun 3, nepa-
muz 3B, nepamuna 6 u nepaMuz 7) U ICEBAOIEPAMIIBI TAK)KE MOYKHO NMPUMEHATH U1 MHOTUX KOMIIO3HIIUH CO-
TJIACHO HACTOSIIEMY H300peTeHHNIO, OTHAKO YKa3aHHBIC MaTepHaIIbl TAK)KE MOTYT OBITh MCKIIOYCHBI. KommuecT-
BO 3THUX MaTepHAIOB MoeT cocTaBiaTh oT 0,000001 mo 10%, mpenmoututensro ot 0,0001 mo 1%.

Kommozurust U1t TM9HON TUTHEHBI MOXKET JOMOJIHHUTEIRHO coaepkaTh oT mpuMepHo 0,1 mac.% mo npu-
MepHO 8 Mac.% meHKooOpasyromniero noanMepa. Takue MmIeHKo00pa3yIolie HoJIUMEephl BKIIIOYAl0T, HO HE OT-
PAaHWYHUBAIOTCS WMH, MOJHMAMHUIBI C KOHIIEBBIMH MMOJHANKWICHOKCUTPYIIIaMU (HampuUMep, MO0 HOMEHKJIATYpe
INCI: monmamun-3, nonnamua-4), mpoctele noiaudGUpHBIE MoJIHaMuIbl (HarmpuMmep, no Homenkiatype INCI:
MOJMMaMUA-6), CMEIIaHHBIC MOJUAMHUIBI ¢ KOHIICBBIMU KHCIOTHBIMHU TPYyIIaMH (HalmpuMep, 0 HOMEHKIAType
INCI: nonmnamun-7) u nonu(cinoxHsle d3QUp-aMHUIbl) ¢ KOHIIEBBIMHU 3(Hpamu (HanpuMep, o HoMeHkIarype IN-
CI: mommamun-8). Takue miIeHKOOOpa3yOIHe MOJIMMEPBl MOTYT OBITh CHHTE3MPOBAHBI MM MPUOOPETEHBI Ha
pBIHKE, KaK, HalpuMmep, JuHelka npoaykroB Sylvaclear ™ ot Arizona Chemical Company, a Takxke JHHeHKa
npoaykToB LLC u OleoCraft™ ot Croda International PLC. ITnerkoo0pa3ytomie moJuMepsl TakKe BKIIIOYAIOT,
HO HE OTpaHMYWBAIOTCA UMU, Tonmddup-5 mo HomeHknarype INCI (manpumep, monmumep Eastman AQ™ 38S),
PPG-17/1PDI/DMPA cononumep (Hanpumep, noiaumep Avalure™ UR 450), akpuinatHbeli comonmMep (Harpu-
Mmep, mosmMmep Avalure™ AC 120) u monmcaxapupl, TaKue Kak KCHIIOTENb (TaMaprHOBAs KaMelb), cMosia 6000B
JIOTOCA, Tapa KaMme.lb, OeTa-TIIFOKaH, MyJLTyJaH, KapOOKCHMETHIIIEILTION03a, THAPOKCHITPOTUIIICILIIOI03a, allh-
THHAT HATpUs, KapToembHBIN Kpaxmal, KapparuHaH. [IIeHKooOpa3yIonmid moIuMep MOXKET COACPIKATh KOM-
OmHaIUH JIIOOBIX ABYX MM 0OJIee MOJMMEPOB, YKa3aHHBIX BhINIe. KOIHMUECTBO MICHKOOOPA3YIOIIEro MoJimMepa
B KOMITO3UIIMH ISl JIMIHON TMTMEHBI MOXKeET cocTaBisaTh oT 0,1 1o 8 mac.%.

JKenaTenmpHO KOHCEPBAaHTHI BKIIOYAIOT B COCTaB KOMIIOZHIIMH COTJIACHO HACTOAIIEMY H300pPETEHUIO I
3aIIUTHl OT POCTa MOTEHIIMATHFHO BPEIHBIX MUKPOOPTaHU3MOB. [1oaXoaqmuMy TpaguIIMOHHEIMH KOHCEPBaHTA-
MU /17151 KOMITO3UITHHA COTIIACHO TAaHHOMY N300PETEHHUIO SBISIIOTCS IKIIIOBBIE Y(QHUPHI apa-THAPOKCHOCH30HHON
KHACJOTHIL. JIpyrie KOHCEPBAaHTHI, KOTOPBIE CTAIN NMPHUMEHSATH B MOCIEAHEE BPEMs, BKIFOYAIOT IPOU3BOJHBIC TH-
JTAHTOWMHA, COJIM MPOIHMOHATA U PA3INYHbIC YeTBEPTUIHBIE aMMOHHEBBIE coefnHEHH. KocmeTonorn 3HakoMBI ¢
COOTBETCTBYIOITUMH KOHCEPBAHTAMH W PETYJSPHO BBEIOUPAIOT MX, YTOOBI BBHIMOJHUTH TECT Ha KOHCEPBHPYIO-
IIYI0 CIIOCOOHOCTh U OOCCIEYHUTh CTAOMILHOCTh MPOayKTa. OCOOCHHO TPEANOYTUTECIHLHBIMI KOHCEPBAHTAMU
SBJISIIOTCSL HOMOTIPONMHMIOYTHIIKapOamar, (peHOKCHATAHOI, KallpUIMITINKoNb, Ci¢ mapabeHsl (0coOCHHO Me-
THIMapaOdeH W/WIK nponuinapadeH), UMHIA30IUINHIIIMOYCBIHA, CTHIPOAICTAT HATPUS U OCH3WIOBBIN CIIHPT.
KoHcepBaHTEHI ceiyeT BBIOUPATh C yY4ETOM NMPUMEHEHHSI KOMIO3HITUH U BO3MOXHBIX HECOBMECTUMOCTEH MEXKITY
KOHCEPBAHTaMH U JAPYTHMHU WHTPEIUCHTaMH B AMYJIbcHi. KOHCEpBAHTHI MIPEINOYTHTEIEHO TPUMEHSIOT B KOJIH-
gecTBax B quanazone ot 0,01 mo 2%. OcoOeHHO MpearnovTHTEIbHOW KOMOWHAITEH SBISETCS OKTOKPHIICH U Ka-
TIPIHITITNKOIB, TIOCKOJIBKY OBLTO PACKPBITO, YTO KANPWIHITIUKONb YCHIINBAET 3auTy oT YP-A n YO-B.

[IpoTHBOTpHOKOBEIC areHTHI, MOAXOIANINE IS BKIIOYCHUS B KOMITO3HIIUN IS INYHOW TUTUEHBI, XOPOIIO
W3BECTHHI CIICIMAIICTy B JaHHOW oOmacth. [IpuMeps! BKIIOYAIOT, HO HE OTPAaHMYMBAIOTCS WMH, KIMMOA3oll,
KETOKOHA30J1, (hJTyKOHA30J1, KIOTPHMAa30J, MUKOHA30JI, 9KOHA30JI, dTAKOHA30JI, TepOMHA(PUH, COTH JIIOO0TO 0JI-
HOTO WJIM HECKOJIbKHX W3 HUX (HampuMep, TUAPOXJIOPUAHBIC COJH), MUPUTHUOH IMHKA, AUCYIbGUA CelicHa U
KOMOWHAIIMY JTFOOBIX IBYX HITU OOJICE U3 HUX.

B HEekoTOpBIX BapHaHTaxX KOMIIO3HMIUU JUIS JIMYHOW THTHEHBI IO HACTOSIIEMY HW300pPETCHUIO BKIIFOYAIOT
BUTaMHHBL. [IpuMepaMy BUTAaMHHOB SIBIISIFOTCSI BUTaMHUH A (peTHHOIN), BUTaMHuH B2, Butamun B3 (ananuH), Bu-
tamuH B6, putamun B12, suramun C, Butamun D, putamus E, Butamus K u 6uotun. Taxke MOXKXHO IPUMCHSTh
MPOU3BOJHBIC BUTAMHHOB. Hampumep, npowsBojHble BuTamuHa C BKITIOYAIOT aCKOPOMITETPaM30MabMUTAT,
ackopOmndocdar maraus u ackopounriaukosu. [IponsBoansie BuTamuHa E BKioUaroT Tokodepuiamnerar, To-
Ko(hepuImaabMUTAT U TOKOQEepUuInHONeaT. Takke MOXHO NpUMEHATh DL-maHTeHON U ero mpousBojHbIe. B
HEKOTOPHIX BapHaHTaX peajH3alyy MPOU3BOAHOE BUTaMHUHA B6 mpencTaBiseT co00i MHUPHUAOKCHH MAIbMUTAT.
Taroke MOTYT OBITH PHUMEHEHBI ()TABOHOWABI, B YaCTHOCTH TIIIOKO3WITECIICPUINH, PYTHH, H30()IaBOHBI COU
(BriTIOUAst TEHHUCTEWH, AaWI3CHH, SKBOJ U WX TIIOKO3MIBHBIC MPOM3BOIHBIC) M HX cMecH. Obmiee KOJIMIECTBO
BUTAMHHOB WJIH (DJTaBOHOMIOB, KOTJ]a OHH MPUCYTCTBYIOT, MOXKeT OBITh B Anana3one ot 0,0001 xo 10%, anptep-
HatuBHO OT 0,001 no 10%, anereprarusuo ot 0,01 no 10%, ansreprarusno ot 0,1 g0 10%, anbrepHaTHBHO OT 1
1o 10%, amsrepuatusHo ot 0,01 1o 1%, ansrepuatusHo oT 0,1 10 0,5%.

B HEekOTOpBIX BapHaHTax peaiu3allii KOMITO3UIMH JIJIs TMYHON TUTHCHBI COTJIACHO HACTOSIIEMY H300pe-
TEHHIO COJepKaT (PepMEHT, TaKOH KakK, HallpuMep, OKCUIA3bl, IIPOTea3bl, JUIMA3kl U UX KOMOMHAIMH. B HekoTO-
PBIX BapUaHTaX pean3allii KOMIIO3HUIUY ISl INYHOW FUTUCHBI COTJIACHO HACTOSAIIEMY M300PETECHHIO COIEPKAT
CYMEePOKCUATMCMYTa3y, KoMMepUueckn AocTymHyto kak Biocell SOD ot Brooks Company, CIIIA.

B HEeKOTOpBIX BapHaHTax peanu3alliiil KOMIIO3UINA IS TMYHON THTHEHBI COTIIACHO HACTOSIIEMY H300pe-
TEHHUIO COJEp)KaT MPOMOTOPHI JeCKBaMaliyi. B HEKOTOPBIX BapHaHTAX PEaH3alU{ KOMIO3HIWHU U JTHIHOU
TUTHUEHBI COTIIACHO HACTOSAIIEMY H300pETEHHUIO COIep KaT IPOMOTOPHI AecKBaMaIiy B KoHIeHTparuu ot 0,01 mo
15%, anprepHatuBHO OT 0,05 10 15%, ampTepHaTuBHO OT 0,1 M0 15%, ampTepHaTuBHO OT 0,5 M0 15%.

WnmocTpaTHBHBIE IPHMEPH IPOMOTOPOB JECKBAMAIIMH BKIIOYAIOT MOHOKapOOHOBBIE KHCIOTHI. MOHO-
KapOOHOBBIC KUCIOTHI MOTYT OBITh 3aMCIICHHBIMH MU HE3aMEIICHHBIMU C JUTMHOW YTJIEPOAHOW memu ao 16
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aTOMOB yriiepoia. B HEKOTOPBIX BapHaHTaX pealii3alliyd KapOOHOBBIC KUCIIOTHI MPEACTABISIOT cO00W aibda-
THIIPOKCUKAPOOHOBBIC KUCIOTHI, O€Ta-TUIPOKCUKAPOOHOBBIC WM MOJUTHAPOKCUKAPOOHOBBIC KHCIOTHL. TepMuH
"KUCIIOTa" MOIpa3yMeBaeT CojepKaHUEe B KOMIIO3UIIMH HE TOJBKO CBOOOJTHOW KHCIIOTHI, HO TaKKe €€ COoJieh U
C-C3p-aNKWUIBHBIX WIH apWIBHBIX CIOXKHBIX A(DUPOB U JTAKTOHOB, 00Pa3yIOIMUXCS TIPH yIAJICHUN BOJIBI C 00pa-
30BaHUEM IMKINYECKUX WIHA JIMHEHHBIX JJAKTOHOBBIX CTPYKTYp. XapaKTepHBIE KHUCIOTH BKIIOYAIOT TIIHUKOJIE-
BYIO, MOJIOYHYIO, SIOJIOYHYIO W BUHHYIO KHCJIOTHL. B HEKOTOPBIX BapHaHTax pealn3aluyl COJb IPEACTaBIACT CO-
00i1 JakTaT aMMOHHUS. B HEKOTOPHIX BapHaHTaX peann3alui OeTa-THAPOKCHKAPOOHOBAs KHUCIOTa MPEACTaBIsCT
cO0OM CaNHUITIIIOBYIO KHCIOTY. B HEKOTOPHIX BapraHTax (heHOJBHBIC KUCIOTHI BKIIOYAIOT (PEPYIOBYIO KHCIOTY,
CAJTUIIIIOBYIO KUCIIOTY, KOHEBYIO KUCIOTY M UX COJIH.

B HEKOTOPHIX BapHaHTaX peau3aldyl O MEHBIICH Mepe OIWH JOMONHUTEIBHBIN KOMIIOHEHT MOXKET IPH-
cyrcrBoBath OT 0,000001 mo 10%, anprepnatuBuo ot 0,00001 mo 10%, anprepHatuBno ot 0,0001 mo 10%, anb-
tepHatuBHO OT 0,001 no 10%, anprepnaruBuo ot 0,01 go 10%, ansrepratuBHo, ot 0,1 10 10%, anbTepHATUBHO
ot 0,0001 1o 1%, B pacuere Ha Maccy KOMIO3UIMK. KOMIO3UIMN COTJIaCHO HACTOSILIEMY N300PETEHHIO MOTYT
CoJlepKaTh KPacUTEIH, 3aMyTHUTEIU WK aOpa3uBsl. Kpacsiue BemecTsa, 3aMyTHATEIN WIH a0pa3UBBI MOTYT
conepxartbcs B KoHnerTpauuu ot 0,05 mo 5%, anerepuatusHo, o1 0,1 10 3%, B pacdere Ha MacCcy KOMIIO3HITUH.

B HexoTOphIX BapuaHTax peayM3alliil MPOXYKT JIMYHON THTHEHBI COTJIACHO HACTOSIIEMY H300pETCHHIO
MOJKET TaKXKe COAEP)KaTh MENTH I, TAKOW KaK, HalpuMep, KOMMEPYECKH JOCTYITHOE TPOU3BOJHOE IIEHTAICTITH/IA
Matrixyl™, xoTopoe MoxHO nprodpectr y Sederma, @panmyst. B npyrom npumepe B HEKOTOPHIX BapHaHTax pea-
JIM3aLAH TPOIYKT JIMYHOM THTHEHBI COTIACHO HACTOSIIIEMY N300pETEHHUIO TAKKe MOYKET COAEPKaTh KapHO3MH.

Kommnozumun cornmacHo HAacTOSMIEMY H300pETEHHIO MOTYT COACPKaTh MIMPOKHUN CIIEKTP APYTUX HeoOs3a-
TENBHBIX KOMMOHEHTOB. B CrpaBoYHHKE KOCMETHYECKHMX WHIPEAMEHTOB AccomHamuy 1o mHap(hroMepHO-
KocMmeTndeckuM ToBapam u aymucteiM BemiectBaM (CTFA Cosmetic Ingredient Handbook), Bropoe uznmanue,
1992, koTOpast MOJTHOCTHIO BKIFOYCHA B HACTOSINEE OMHCAHUC MTOCPEICTBOM CCHUIKH, OMHCAH IIUPOKUIA CHEKTP
HCOTPAaHMYUBAIOIINX KOCMETHUYCCKUX U (hapMaleBTHYCCKUX WHTPEIUCHTOB, OOBIYHO MPUMCHSECMBIX B WHIYCT-
PUH KOCMETHYECKHUX CPEICTB JUIS MECTHOTO MPUMEHEHHS MO YXOIY 3a KOXKEH, KOTOPhIC MOJIXOIAT TS IpUMe-
HCHHS B KOMITO3UIIMH COTIACHO HACTOSIIEMY M300peTeHUI0. [IpuMephl BKITIOYAIOT B ¢e0sl aHTUOKCHIAHTBI, CBSI-
3YIOIINE BEIIECTBA, OMOJOTHYCCKUE T00aBKH, Oy(epHBIC arcHTHI, KPACUTEINH, 3aTYCTHTENH, TIOJTUMEPHI, BSIKY-
e BEIIECTBa, apOMaTH3aTOPHI, BIATOYIEPKUBAIOIINE areHTHl, MaTHPYIOIINE areHThl, KOHAUIIMOHEPHI, OTIIe-
JYIIMBAIOIINE areHTHI, PeryasaTopsl pH, KOHCepBaHTHI, HATYpaIbHBIE YKCTPAKTHI, dQUPHBIC Macia, CEHCHOMITH-
3aTOPBI KOXKH, YCIIOKaWBAIOIIHNE areHTHI UL KOXKH M areHTHI IS 3a)KUBJICHAS KOXKH.

®DopMa KOMIO3ULIHH

Komnozumun cornmacHo HAaCcTOSIIEMY H300pETEHHIO TPEANOYTHTEIBHO SABISIOTCS HEeTBepABIME. KoMmo3u-
IIUH COTJIACHO HACTOALIEMY M300pETEHHIO MPEANOYTHTEIHHO MPEACTABIAIOT OO0 He TpeOYIoe CMBIBAHUS
KOMIO3uIuK. KOMITO3UIIMK COTIACHO HACTOSIIEMY H300pPETCHHUIO MPEIMOYTHTEIBHO MPEICTABISIFOT CO00H He
TpeOYIOIIIe CMBIBAaHHS KOMITO3HIIUH, IPEAHA3HAYCHHBIC [T OCTAaBIICHUS HA KOXe. DTH HE TPeOYIOIUEe CMBIBA-
HUSI KOMITO3UIIMH CICITyeT OTINYATh OT KOMIIO3UIU, KOTOPBIC HAHOCIT Ha KOXY W BIIOCIEACTBUH YIASIOT JIH-
00 IyTEeM MBIThsI, TOJOCKAHUS, IPOTUPAHUS WK TOMY TOTOOHOTO0, JINOO Tocie, TU00 BO BpeMsi HAHECEHHUS TIPO-
nykta. [IoBepXHOCTHO-aKTUBHBIC BEUICCTBA, OOBIYHO TPUMCHSIEMBIC JJISI CMBIBAEMBIX KOMIIO3HIUH, UIMEIOT (U-
3UKO-XUMHUYECKHE CBOMCTBA, KOTOPHIC JAIOT UM BO3MOXKHOCTH OOPa30BBIBATH II€HY/BCIICHUBAIOIIYIOCS JKHA-
KOCTb IIPH JIETKOM TIPOMBIBAHWH; OHH MOTYT COCTOSITh W3 CMECEe aHMOHHBIX, KATHOHHBIX, aM(OTEPHBIX U HE-
noHHBIX [TAB. IToBepXHOCTHO-aKTHBHEIE BEIIECTBA, IPUMEHIEMBIC B HE TPEOYIOMINX CMBIBAaHUS KOMITO3UITHIX,
C JpyTro¥f CTOPOHBI, HE 00S3aTENbHO JOHKHBI 00JanaTh TakKUMU cBoicTBaMu. CKopee, MMOCKOJIBKY He TpeOyro-
e CMBIBaHUS KOMITO3UINH HE MpeIHa3HauYeHBI I CMBIBAHUS, OHU JOJDKHBI OBITh Hepa3ApakalolIiuMH, U TO-
3TOMY HEOOXOINMO MHHHMH3UPOBATh OOMNK YPOBEHB MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA M OOIIMII ypOBEHB
AHMOHHOTO MOBEPXHOCTHO-aKTHBHOTO BEIIECCTBA B HE TPEOYIOMIMX CMBIBaHMS KoMmo3unusx. OOmuil ypoBeHb
MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA B KOMITO3UIIHSX COTJIACHO HACTOSIIEMY H300PETCHHIO TPEAMOYTUTECIHHO
cocraBisieT ot 1 1o He Oonee 10%, Oojee mpennmoYTHTEIBHO MeHee 8%, Hanboyee MPeaIOYTUTEIFHO, CaMoe
6ombiree 5%, onTUMaIbHO camoe Oobiee 3%.

B HEKOTOpBIX BapHaHTax peaii3allid aHUOHHBIC TIOBEPXHOCTHO-aKTHBHBIC BEIICCTBA TPUCYTCTBYIOT B HE
TpeOyrolel CMBIBaHUS KOMITIO3UIIMY JUIA yX0/a 3a Koxed B konmudectse ot 0,01 1o He Gonee 5 mac.% B pacyere
Ha Maccy KOMIo3unuy, adprepHaTuBHO OT 0,01 mo 4 mac.% B pacueTe Ha Maccy KOMIIO3HIINH, aTbTEPHATHBHO
ot 0,01 mo 3 mac.% B pacdere Ha Maccy KoMno3unuy, ansrepHaTuBHO oT 0,01 mo 2 mac.% B pacdere Ha Maccy
KOMITO3UINH, aJIbTePHATHBHO, MO CYIIECTBY, OTCYTCTBYeT (MeHee 1%, wmu menee 0,1%, nnn menee 0,01%). B
HEKOTOPBIX BapMaHTaX pealn3alliil OOIINi YpOBCHb ITOBEPXHOCTHO-aKTHBHOTO BEIIECTBA B KOMIIOZUIIHAX JIS
yxo[ia 3a Koxei cocraBmsieT He 6omee 10%, anbrepHaTHBHO MeHee 8%, aTbTepHATHBHO camoe Oombiee 5%.

B HEKOTOPHIX BapuaHTaX pean3alliil MOBEPXHOCTHO-aKTHBHOE BEINECTBO BHIOPAHO U3 TPYIINEI, COCTOS-
nIel 13 aHNOHHBIX, HCMOHHBIX, KATHOHHBIX U aM(OTEPHBIX aKTUBHBIX BEUICCTB.

B HexoTOphIX BapmaHTax peanu3alii W300peTEeHUs HCHOHOTCHHBIC MOBEPXHOCTHO-aKTUBHBIC BEIICCTBA
MPEJICTABISIIOT COOOM MOBEPXHOCTHO-aKTUBHBIC BelecTBa ¢ Cio-Cyy KHUPHBIM CIHPTOM U TUAPO(POOHOH K-
CJIOTOH, KOHJCHCHPOBaHHEBIC ¢ OT 2 70 100 MOJIb ATHIICHOKCHIA WM MPOMUICHOKCHIA Ha MOJIb THAPO(HOOHOTO
BeriectBa; C,-Co anmkmideHobl, KOHACHCHPOBAHHBIC € OT 2 710 20 MOJIb aNKHICHOKCHU/IA; CIOXKHBIC 3QUPBI MO-
HO- ¥ JU-KUPHBIX KUCIOT M STHICHIJIMKOIT;, MOHOTIMIEPH] KUPHOW KHUCIOTHI; copOuTan, MoHO- B Ju-Cg-Csyg
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JKUPHBIE KUCIIOTHI; W TIOJIMOKCUITHIICHCOPOUTAaH, Takke KaK MX KOMOWHAaIMK. B HEKOTOPBIX BapHaHTax peaiu-
3ali¥ HEHMOHHOE ITOBEPXHOCTHO-aKTHBHOE BEILIECTBO BBHIOPAHO M3 TPYIIIBI, COCTOSIICH M3 AJIKHAIIIOIUTITUKO3H-
JIOB, CaXapUAHBIX )KUPHBIX aMHOB (HAIIpHMep, METHITITIOKOHAMHU/IOB) U OKCHAOB TPHAIKHIAMHUHOB.

AmdoTepHBIE TTOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, MOAXOMAIINE I KOMIO3HUINH I yXoJa 3a KOXKeH B
COOTBETCTBHH C HEKOTOPHIMH BapHaHTAMHU PEaTH3alU{ HACTOSIIETO M300pPETeHNUS, BKIIOUAIOT KOKOAMHIOIIPO-
munberans, C,-C,y TpramkuinoeTanHsl, JaypoaMmdoarnietar HaTpus U Jaypoaramoarnerat HaTpus.

AHHNOHHBIC TIOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, OAXOIAIINE Ul KOMIIO3UITNH U yX0/4a 3a KOXKeH B co-
OTBETCTBHH C HEKOTOPHIMU BapHaHTAMH PEAM3allIi HACTOSINETO N300peTeHNs], BKIIOYAIOT MBUIO, aTKIIIQHUp-
cynb(haThl U cyIb(QOHATHI, ATKUICYIB(ATH U CYIb()OHATHI, ATKWIOCH30JICYIb(OHATHI, AKWI- U TUATKUICYJIb-
tdocykmunater, Cg-C,y ammmmsetnoHathl, Cg-C,y  ankmmdupdocdate, Cg-Cy-capkoszuHatbl, Cg-Cyo-
alMIIaKTIIIATEI, CYIb(OoaleTaTsl U 1X KOMOWHALIH.

Komro3uiiu cornacHo HacTosIeMy H300peTeHNI0 OOBIYHO HaxoAaTcsl B popMme sMyibcuii, KOTOpBIE MO-
TYT NPEICTaBIIATh COO0H 3MyIbCHH TUTA ""Macyio-B-Bosie" mim "Boja-B-mMacie". B HeKOTOpBIX BapHaHTax peaiu-
3alUK KOMITO3UINH /TSI INYHON TUTHUEHBI NPECTABISIOT CO00H OBICTPO BITUTHIBAIOIIMECS KPEMBI U KPEMBI MITH
JIOCBOHBI Ha OCHOBE AMYJIbCHHU '"Macio-B-Bojie". OCHOBa ISl OBICTPO BITMTHIBAIOIIETOCS KpeMa COCTOUT U3 S-
40% >xupubIx kucnotT u 0,1-20% mputa. B Takux kpemax >KUpHasi KACIOTa MPERMOYTHTEIFHO IPEACTaBISIET CO-
001, IO CyIIecTBY, CMECh CTCAPHHOBOW KHCIIOTHI U MAJTBMHUTHHOBOW KHCJIOTHI, & MBIJIO MPEANOYTHTENBHO TIPE/-
CTaBISET COOOH KATMEBYIO COJb CMECH JKHUPHBIX KHCJOT, XOTSI MOTYT NMIPUMEHATHCS APYTHe MPOTUBOMOHBI M MX
cMmecH. JKHpHYIO KHCIOTY B OCHOBE OBICTPO BIIMTHIBAIOMIETOCS KPeMa 4acTo MOIYyJaloT ¢ IPUMEHEHHEM CTeapH-
HOBOI KHCJIOTBI, KOTOpas 0 CymecTBy (00braHO mpubmm3utensHo oT 90 mo 95%) mpexncrasiser coboii cMech
CTEapUHOBON KHCIIOTHI M MAaJbMUTHHOBOW KHCIOTHI. Tunuynas creapuHoBas kuciora (hysteric acid) conepxut
npuMepHO 52-55% manbMUTHHOBOH KUCIOTHI U 45-48% creapuHoBoii kuciotsl (hysteric acid) ot Bcel nanpMu-
THH-CTE€apUHOBOM cMecH. Takum 00pa3oM, BKIIOUCHHE CTEApUHOBOM KHCIOTHI M €€ MblIa JUIsl MOJTy4eHHs ObICT-
PO BIUTHIBaIOIIEHCS KPEMOBOI OCHOBBI BXOJIUT B 00beM HacTosImero n3ooperenns. OcoOEHHO MPeAIOYTHTEIb-
HO, 4TOOBI KOMITO3MIMS conepxana 6onee 7%, mpeamouturensHo 6oiee 10%, Oonee mpennodTuTensHO Oolee
12% >xupHBIX KUCIOT. TUNMUYIHAsS KpeMoBasi OCHOBA JUI yXOJa 3a JINIIOM CTPYKTYpHUPOBaHA KPHCTAILIH3AIHOH-
HOW CETKOH M 4yBCTBHUTENbHA K JOOABICHUIO PA3TUIHBIX HHIPEAUEHTOB.

B omHOM M3 BapWaHTOB peanM3aldé KOMIO3WIHWA JJIS JIMYHOW THTHEHBI NPHTOTOBJIEHA B BHAEC BOIHO-
MAaCIITHON AMYJIBCHH C IIUCTHHOM, TI0 CYIIECTBY COJIOOMIN3NPOBAHHBIM B BOIHOH (asze. B oqHOM U3 BapnaHTOB
peanu3anuy KOMIIO3HUIUS [UIS IMYHOW TUTHEHBI IPUTOTOBIICHA B BUAE SMYJILCHH "'BO/Ia-B-Macie" C IICTHHOM B
BOJHBIX KaIUIAX, IpUYeM 0 MeHbIIeH Mepe 90% kamens uMeroT nuamerp B ananasone oT 100 uM 1o 20 MKM,
unu anpTepHaTUBHO OT 200 HM 10 20 MKM, uau 10 10 MxM.

B HekoTOpBIX BapHaHTaxX pealu3aldy B JONOJHEHHE K COJACPKAHHUIO MPEALICCTBEHHHKA OCBETIISIOIICH
KOy JI0OaBKH KOMIIO3UIMS JUIsl JIMYHOM TMTHEHbI IPUTOTOBJICHA B BUJEC MACKH IUIS JIHMIA. B HEKOTOPHIX Bapu-
aHTaX peaJn3alyy B JOMOJHEHHE K COJACP)KAaHHIO OCBETIISIONIEH KOXY JOOABKM KOMITO3MIUS [UISl JINYHOU TH-
THEHBI [TPUTOTOBJICHA B BUJIC MACKH JIJIS JIMIA B COOTBETCTBUH C COCTaBaMH, onvcaHHbIMH B rmateHTe CIIIA Ne
5139771. B HeKOTOpBIX BapHaHTaX peajH3allii B JOTOJHEHHE K COJCP)KAHHIO OCBETIIIONICH KOXY N0OaBKH
KOMITO3UIUS [T JIMYHOM TUTHEHBI MPUTOTOBJICHA B BHJE MACKH JJIS JIUIA B COOTBETCTBHH C COCTaBaMH, OIIH-
canabiMu B mateHTe CIITA Ne 4933177. B HEKOTOPBIX BapHaHTax peaau3aliiy, IOMUMO COJEPKaHUS TIPEIIIecT-
BeHHHKa GSH, KoMIO3HINS A1 TUIHON TUTHEHBI IPUTOTOBJICHA B BUAE MACKH JUIS JIMIIA B COOTBETCTBHH C CO-
craBaMi, onrcanHbpIMH B matente CIIA Ne 6001367.

B HEKOTOpHIX BapHaHTax pealn3alliil B IOTIOJHEHHIE K COIEPKAaHUIO OCBETIISAIOMEH KOXY T00aBKHA KOMIIO-
3UIUSL U1 TMYHOW TUTHEHBI MPUTOTOBIICHA B BUJIE IIAMITyHs. B HEKOTOpBIX BapmaHTax peaju3alii KOMIO3HU-
IIUH IS TMYHOM TMTHEHBI COTIaCHO HACTOSIIEMY M300pETEHHIO IPUTOTOBIICHBI B BUIE Ae30/10paHTa. B HekoTo-
PBIX BapHaHTaX pealn3alliy B JOMOJHEHUE K COJEPIKaHHIO OCBETIISIONICH KOXY T0OaBKH KOMITO3HLIUS JUTS JIHY-
HOHM TMTHEHBI IPUTOTOBJICHA B BHJE /I€30/I0PAHTA B COOTBETCTBUH C COCTaBaMH, onMcaHHbIMU B matenTe CLIA
Ne 7282471. B HEKOTOPBIX BapHaHTaX peanu3alldd KOMIO3UIMU U1 TMYHON TUTHEHBI COTIaCHO HACTOSILEMY
M300pETEHHIO TIPUTOTOBJICHBI B BUIE aHTHUIIEPCIINPaHTa. B HEKOTOPHIX BapHaHTaX pealn3aliy B JIONOJIHEHHE K
COJZIEPKAHUIO OCBETIISAIOMEH KOXKY MT00aBKM KOMIO3HIUS JUIS IMYHOW TUTHEHBI IPUTOTOBJICHA B BHIE aHTHIIEP-
CITUPAHTa B COOTBETCTBUH C COCTaBaMH, onrcaHHbIMU B matenTe CIITA Ne7282471.

B HEeKOTOpBIX BapHaHTaX peanu3alliii KOMITO3UINA IS TMYHON THTHEHBI COTIIACHO HACTOSIIEMY H300pe-
TEHHWIO MPHUTOTOBIICHBI KaK OJHOPA30Basl BIaKHas canderka I IMYHON TUTHeHBl. B HEKOTOpPHIX BapHaHTaxX
peanu3anyy, B JOMOJHEHHE K COACPKAHUIO OCBETIIAIONICH KOXKY JOOABKH, KOMIO3HINS IS JTHIHON TUTHEHBI
MPUTOTOBJICHA B BHAE OJHOPA30BOM BJIAYKHOHM Cal(eTKH A JTUYHOW TUTHEHBI B COOTBETCTBHH C COCTAaBaAMH,
onucanHbiMU B matenTe CLIIA Ne 7282471.

B HekoTOpBIX BapHaHTaxX peayn3aliy KOMITO3WLIUH JUIsS JINYHON TMTHEHBI COTJIACHO HACTOsIIEMYy n300pe-
TEHHIO TIPUTOTOBJICHBI B BHJE Opycka MbUIa. B HEKOTOpPHIX BapuaHTax pealn3allii, B JOMOJHEHHE K CoJepKa-
HHIO OCBETJIIIONICH KOXY H00aBKM KOMITO3MIMS JUIsS JIMYHOM TMTHEHBI IPUTOTOBIICHA B BHJC OpycKa MbIIa B
COOTBETCTBUHU C COCTaBaMH, onucaHHbIMU B natente CIITA Ne 7282471.

Cnoco0bI moJry4eHUus: KOMIIO3ULMIA 10 YXOAY 32 KoKel

B HeKkOoTOpPHIX BapHaHTaX peaTn3aluy KOMIIO3UINH I yX0/1a 3a KOKeil COTfIacHO HacTOoAIeMy U300peTe-

HHUIO MOTYT OBITh ITOJTyYCHBI ITyTEM:
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a) CMEUIMBAHMS BCEX BOJOPACTBOPUMBIX MHIPEIMEHTOB, BKIIIOYasi KOHCEPBAHTHI, 3aryIIalomnil moiIumep,
Heo0s13aTeNIbHO TIIUIEPHH U BOY;

b) HarpeBa cmecu a0 Temnepatypsl 70-90°C;

C) CMEeIIMBaHMs BCEX PACTBOPUMBIX B Maclieé HHIPEIUEHTOB U coennHeHus Gpopmynsl (1) 10 TeMreparypsl
70-90°C;

d) noGaBneHus cMEMaHHBIX PACTBOPUMBIX B Maclie HHIPEIHNEHTOB K HaIPETOil CMECH PaCTBOPUMBIX B BOZE
WHTPEANCHTOB U TIEpEMEIINBAHMS ITyTeM TypOyIU3alnui, oJAepKUBas cMech pu Temiepatype 70-90°C;

€) OXJIaKACHUS CMECH 10 KOMHATHOM TeMIIepaTyphl, HE MIpeKpalas IepeMeInBaHusl.

B HekoTOpBIX BapHaHTaxX peayn3aliy KOMITO3WLIUH JUIS JINYHON T'MIHEHBI COTJIACHO HACTOsIEMYy n300pe-
TEHHUIO TTOJIyJaIOT ITyTEM CO3JIaHUs SMYIbCUH:

a) pacTBOpEHHME LIUCTHHA Ha JKeJIaeMOM ypOBHE B BOZHOM pacTBope ¢ BeicoknM pH (o1 9 1o 14 nim ot 9 1o 12);

b) nonyuenne MakposMyJIbCHHU STOTO PACTBOPA B Maclie C SMYJIBIaTOPOM; 3aTeM

¢) nobaBiieHNe, IPU NEepeMEIINBaHNH, KHCIOT0 BOJHOTO PAacTBOpa C LENbI0 MOJTydeHHs dMyibcun ¢ pH B
HEWTPaILHOM JHarna3oHe, TpeOyeMOoM Ul KOMIIO3UIMH JIUIE MECTHOTO IIPUMEHEHHST; HAKOHEI],

d) moxgBepranne SMyIbCHH BO3ICHCTBUIO BBICOKOH CKOPOCTH CABHIa, TOMOTCHH3ALUU WM COHOJIN3Y, Ha-
MIpUMeEp, ¢ TTIOMOIIHI0 TOMOTEHHM3aTOpa, Takoro kak romorenun3atop Nano DeBee ot BEE International (Macca-
gycerc, CIITA), ninm romorenusatopa Sonolator, mpousoaumoro Sonic Corporation (Kornekrukyt, CIIHA), ais
TIOJY9YEeHNSI KOHEYHOW IMYJIBCHH C TOMOT€HHBIM HEWTpalbHBIM Auana3zoHoMm pH, mpudem 6Gomee 90% xamens
MMEIOT AraMeTp B nuamna3zone ot 100 M 10 20 MKM.

Cnoco6 npuMeHeHHs1 KOMIO3UIU ISl yX0/a 3a Ko:Kei

B HekoTOpBIX BapHaHTax peayn3anny KOMIO3HIHMIO U YX0/1a 32 KOXKeil HAaHOCSAT MECTHO Ha KOXKY 4eJIo-
BeKa. B HEKOTOPBIX BapHaHTaX peanu3aliii KOMIO3UIHS ISl yX0/a 3a KOJKe oOecrieunBaeT o MeHbIIeH Mepe
OJTHO NTPEUMYILECTBO, BHIOPAHHOE W3 TPYIIIBI, COCTOSIIEH M3: KOHAWIMOHUPOBAHUS KOXKH, PAa3TJI)KUBAHUS KO-
KM, YMCHBIIICHUS MOPIIMH WM TPOSBICHUN CTAPCHUS KOXKH, YMCHBIICHUS BOCHAJICHUS KOXH, YMCHBIICHHS
CYXOCTH, YMEHBIICHUS BO3PACTHBIX ISTEH, YMEHBIICHHUS COTHEYHOTO 0XKOTa M OCBETIICHUS KOXH.

B HEKOTOPBIX BapHaHTax peai3aluy HeOOIbIIOe KOJMUECTBO KOMIO3HINH JUI YX0/a 3a KO)KeH, Halpu-
Mep, oT 1 10 5 MJI, HAHOCST Ha HE3aINIICHHBI YIaCTOK KOXKH M3 MOIXOAAIICT0 KOHTeHHEpa MiIH alllInKaTopa
M, ecII HEeOOXOOUMO, 3aTeM PACHpeAeySIIOT 10 MOBEPXHOCTH W/HIM HATHPAIOT B KOXKY, UCHONB3YS PYKY, HIH
TAJTBITBI, FITH TTOIXOSIIEe YCTPOUCTBO.

Jlaee nemaercst cChUIKa Ha CIEAYIOIINE MPUMEPHI, KOTOPBIE BMECTE C TIPUBEICHHBIMH BBIIIC OMUCAHUSIMHI
WIITIOCTPUPYIOT HEKOTOPHIE BAPUAHTHI pearu3aiy n300peTeHNs B HEOTrPaHNIUBAIOIINX [IPHMEpax.

IIpumepsr
DKcHeprMEHTAIBHBIE METO/IBI

IMopomrku cieayronux aMUHOKUCIIOT (TIIyTaMUAHA U TIUIMHA) OBUTA MPUOOPETECHBI B Sigma, U WHAUBUIY-
JIBHBIC MCXOJHBIE PACTBOPHI KaXKJOH aMUHOKHCIOTH OBLIM HMPUTOTOBJIICHBI IMYTEM PAacTBOPEHHMS IOPOIIKA B
Boze (pH 7). Mcxonubie pactBopsl nuctuna (Sigma) nomyuanu B 0,5M ruppokcune Hatpus (pH 12), mockonsky
IUCTHH IJIOXO PACTBOPHM B HEHTpANBHBIX pacTBOpax. [ moimydeHus cMmecu, o0o3HadaeMoi nanee kak GAP,
COOTBETCTBYIOIIHE O0BEMBI TPEX aMUHOKHUCIOT (TIyTaMWHA, IIUCTUHA W TIUIMHA) OOBEIMHUIN B COQTaHCHPO-
BaHHOM COJICBOM pacTBope X3Hkca (Sigma) Takum 00pa3oM, YTOOBI TIyTaMUH, [IUCTHH M TJIUIUH OBLTH B Mac-
coBoMm cooTtHomreHnu 0,5:1:1. KoHKpeTHBIE KOHIICHTPAWHU, UCTIONB30BaHHBIE B Ka)KJOM aHAIN3€, ITPUBEICHBI
HIKke. [Topomky cloKHBIX 3(UPOB IUCTHHA, BKIIIOYas TU-TpeT-0yTmi-L-mmuctunata auruapoxiopua (DTBC) u
mTIn-L-iuctuHata auruapoxiopun (CEC) O0pum mproOpeteHsl B Bachem; mUTHApOXIOW AMMETHIOBOTO
cioxxHoro s¢upa L-nmuctuna (CDME) npuoOperanu B Sigma. CioxxHble 3(HUPHI IUCTHHA TOTOBWIN B BOAE, U
HCXOJIIHBIC PACTBOPHI Pa30aBIsUI B COATAHCHPOBAHHOM colieBoM pacTBope X3Hkca (HBSS). KonkpetHsie koH-
LEHTPAINH, UCTIOJIb30BaHHbIE B KAKIOM aHAIN3E, TPUBEICHBI HIKE.

JlomomHUTEIBHBIC peareHTH Ui UCIbITaHui: HUKoTHHamun (Sigma-Aldrich), amanue (Himedia), Huko-
tuHamuga puoosua (Chromadex), mzonmkotuHamuy (Sigma-Aldrich), muxommuammy (Sigma-Aldrich) u =-
MeTwIHUKOTHHaMu (Sigma-Aldrich). HuxoTumHamua ¥ mpou3BOIHBIC/POJCTBEHHBIC COCAMHEHUS SIBISIOTCS
PacTBOPUMBIMH B BOJIE.

AHanu3 coJiep>kaHusl MeJTaHUHA

ITepBuunbie MemanoruTsl yenoBeka (Cascade Biologies, B Hacrosimee Bpemss ThermoFisher Scientific)
KyJIbTHBUPOBAIH B cpene s pocta menaHonutoB (MGM, ot anri. melanocytes growth medium) ¢ go6aBkoi
JUTSL pOCTa MEJIAHOIIMTOB YesioBeka (00a koMmmoHeHTa cpezpl oT ThermoFisher Scientific). Memanonurtsl BeiceBa-
nm B konmugectBe 5% 10 K1eTok Ha NyHKY B 24-TyHOUHBIC IUIAHIIETH M HHKYOHPOBAIIM B MHKY0ATOpE C YBIAXK-
HerneM 1ipu 37°C B atmocdepe, coaepxamiei 5% CO,. [Tocne 24 1 naKyOMpOBaHHUS KYJIBTYpPHI KIETOK 00paba-
THIBaJM aMHuHOKHCcIOTaMu GAP WM TOMONHUTETFHBIMU PEareHTaMHU IS HCCIICJOBAHUS, OMMUCAHHBIMU BBIIIC,
OTZAEJIBHO WM B KOMOWHANINK, KaK OIMCAHO B HI)KEIPHUBEICHHBIX puMepax. KoHTpomb, npeacTaBistomuii co-
0011 HOCHTENb, COCTOSUT U3 KIIETOK, 00pabdoTaHHbIX Toibko HocureseM (0,002 MM NaOH). ITocne o6paboTku
KJIETKM CHOBAa MHKYOMpOBAJIN B TeueHHE 72 4 B MHKyOaTope ¢ yBiaxxHenueM npu 37°C B atMocdepe, conepxa-
meit 5% CO,. B koHue 72-4acoBOro MHKYOMpOBaHHUS IUTATENBHYIO cpeay 3aMeHsuIn 120 MK Ha JIYHKY pearcH-
Ta I onpeneneHus coaepxkanns menannHa (10% JJMCO B 1M runpoxcuzae HaTpHst) 1 MHKYOUpPOBAJIH B Teye-
aue 1 1 pu 60°C B mHKyOaTOpe cO BCTpsxuBaHHEM. Jlajiee CynepHaTaHT MePEHOCHITN B 384-IIyHOUHBIN TUTaH-

-12 -



038885

mreT. [loryonienue U3MepSIIN MOCPEACTBOM CHEKTPOPOTOMETPHIECKOTO aHamu3a 1pu 405 HM ¢ MOMOIIBIO MUK-
porutanmetHoro punepa (GEnios Pro, Tecan).

OrnpeneneHHyl0 CneKTpo(QOTOMETPHUIESCKH ONTHYECKYIO TUIOTHOCTH mpu 405 HM 11 HeoOpaOOoTaHHBIX
KJIETOK (HEaKTHUBHBIX) MPUHUMAIH 3a cofepykanue menannHa 100%. OTHOCHTEIbHOE COepKaHie MEJaHNHA B
00paboTaHHBIX 00pa3lax pPacCYMTHIBATN ITyTEM HOPMHPOBAHHUS TIO0 OTHOIICHHIO K HeoOpaboTtaHHOMY (cpe-
JIa/HOCHUTENh ) KOHTPOJIIO.

AHanmm3 akTHBHOCTH THPO3MHA3HI

[TepBuunbie MenmanonuThl yenoBeka (Cascade Biologies, B Hactosimiee BpeMs ThermoFisher Scientific) BbI-
ceBaJM B cpely It pocta MenaHonutoB (MGM) ¢ mobGaBKkoH Ui pocTa MEJIAHOLMTOB YeloBeka (00a KomIo-
HenTa cpexst or ThermoFisher Scientific). MemanouuTs! BeiceBanu B kommdectse 1x 10 kierok Ha nyHKY B 96-
JYHOYHBIC IUIAHIIETHI U OCTaBJIIM KyIbTYpHl Ha 24 4 B MHKyOaTOpe C yBJIIC)KHEHHEM B atMocdepe, coaepikKa-
meit 5% CO,, mpu 37°C. Yepes 24 4 nociie BbIceBa KyJIbTYpHl KIETOK 0OpabarbiBaian amMmuHOKHuciIoTamMu GAP
WY TOTIOJTHUTEIbHBIMHU PeareHTaMu JUIsl HCCIICIOBAHMS, ONTMCAaHHBIMU BBIIIE, OTAEIBHO WM B KOMOMHAINH, KaK
OIMCaHO B HIDKETIPUBEAEHHBIX IpHUMepax, U OCTaBIUIM elle Ha 72 4. Jlanee OLEHMBANM >XM3HECTIOCOOHOCTD
KJIETOK W 3aTe€M KJICTKH JIM3MPOBAIH U HAIIPABJISUIM Ha OTpeJielieHHe aKTUBHOCTH THPO3UHA3HI in situ. KyieTypsr
JIBaYK/IBI orojackuBas 1x docdaTHO-coneBbIM Oy(hepHBIM pacTBOPOM M JIM3UPOBAIH C NpuMeHeHneM 40 MK
0,5% TritonX 100 B Teuenne 1 4 Ha e HON GaHe. AKTHHOCTH TUPO3HMHA3HI in Situ BU3yaJbHO OMPENeIsuIn my-
TeM pobOaBnenus 60 mxn 50 MM Oydepa dochara xamus (pH 6,8), comepxkamero 2 MM DOPA (3,4-
muraapokcudenmnanannaa) u 4 MM peareara MBTH (3-mMeTnin-2-0eH30THA30JIMHOHTUAPA30HA THAPOXIIOPUIA)
B Teuenne 1 1 mpu 37°C. Peakmuro octanaBnmuBanu myteMm fodasnerus 100 mxn nensHo# 10% Tpuxiopykcyc-
HOW KHUCIIOTHI U najnee neHTpudyrupoBanm npudmmsurensHo mpu 300 g B Tedenne 10 mun mpu 4°C. PactBopu-
MBI CyNEpHATAHT OTIEISIIM OT CTYCTKa, M ONPENeIIIIN ONTHYECKYIO IUIOTHOCTh Ha pUAEpe IS IUIAHIIETOB
TECAN (pumbstp 540 HM). OnpenesieHHyo CieKTpOPOTOMETPUIECKH ONTHYECKYIO TUIOTHOCTE MpH 540 HM Iyist
HeoOpaOOTaHHBIX KIETOK (cpena/Hocurens) npuHuMany 3a 100% akTHBHOCTH THPO3UHA3bl. AKTHBHOCTB THPO-
3MHAa3bl BBIPAXKAIN TI0CIE KOPPEKLIUH C YYETOM KOJIMYECTBa KIETOK (aKTMBHOCTB/’KU3HECTIOCOOHOCTH) U BBIpa-
Kanu B % OT KOHTPOJISL.

AmHanus3 riryraTuoHa

Kepatunonutsr genoseka (Promocell, I'eiinens6epr, ['epmanns) xpanunu B cpene EpiLife®, conepxameit
60 MxM xinopuzaa kanpuust U 1% mo0aBKM AT pocTa KEPaTHHOLMTOB YeloBeKa (002 KOMIIOHEHTa Cpelbl OT
ThermoFisher Scientific) B mHKyOaTope ¢ yBIaXXHEHUEM ¢ aTMOc(epoii, coaepxamieit 5% CO, npu 37°C. Cpeny
OOHOBISUIM Kaxaple 2-3 mHA. 3aTeM KICTKH TPHUIICHHU3HpoBamH MpH 90% KOH(MIIOPHTHOCTH M BBICEBAIN C
mIoTHOCTBI0 1x10% Ha TyHKY B 96-TyHOUHBIE IUIAHIIETHI C 6I0i CTEHKOI M MPO3pauHbIM AHOM. Uepes OIMH
WM JBa IHS TIOCJE TIOCEBa KIICTOYHYIO Cpely 3aMEHsUIH COaJaHCHPOBAaHHBIM COJICBEIM PAacTBOPOM X9HKCA
(HBSS), a keparnHOIUTHI TipeaABapUTEIbHO 00pabdaTeiBamn GAP (mim KOHTpONBEHEIM HocuTenem -0,12-0,240 MM
runpokcuaa Hatpus, pH 7,5) oTmenbHO MIM B KOMOWHAITMH C ONMCAHHBIMH BBIIIE TOIIOJHUTEIHHBIMHA TECTH-
PYEMBIMH peareHTaMH WK TOJBKO d¢upamu L-mmctuHa B Teuenue 1-2 4. KoHmeHTpammm BceX aMHHOKHCIIOT,
cocraBisronx cMeck GAP, mpuMeHseMyio B 3TOM aHaiu3e, YKa3aHbl B TaOJMUIAX JAaHHBIX M MOJHOCTHIO OIH-
CaHBI B CITUCKE COKPALICHUH HIDKE.

[Tocne ogHOTO MM ABYX YacoB MpenBapUTeIbHON 00paboTkn GAP (M HOMOTHUTENIEHBIMH TECTUPYEMBIMH
peareHTaMu Tam, I'ie OHU ONMCAaHBl) KEPATHHOLUTHI 3aTeM 3apaxain 25 MKM menaanona (Sigma-Aldrich), n3-
BECTHBIM MHAYKTOPOM OKHCIHTENIBHOTO cTpecca. Uepes 18-20 4 kiieTku coOMpany ¥ aHaIM3UPOBAIM Ha YPOBHH
o0IIero riryTaTHOHa ¢ NpUMEHeHHeM KomMepuecku noctynHoro Habopa (GSH-GSSG GLo Assay, Promega):
CHCTEMBI Ha OCHOBE JIIOMUHECLCHINH, MTPEAHA3HAYCHHON JUIsl OOHApYKEHUSI U KOJIMYECTBEHHOTO OIPEACICHUS
o011ero riryTaTHOHa B KyJIbTUBUPYEMBIX KIeTKax. B utore, mocie o0paboTKH KIETOK Cpedy yIasIi M 3aMEHS-
JIM peareHTOM JIJIsl TU3uca KIETOK B TeueHue S5 MuH nipu 20-25°C. OTMeTHM, 9TO BCE OCTABIIUECS JTAIbl TAKKe
npoBoawik mpu 20-25°C. 3aTeM B KaXIyI0 JYHKY JOOABISUIM peareHT s o0pa3oBaHus Jonudepasbl 1 HHKY-
oupoBanu B Teuerune 30 muH. [Tocite 9To# cTanuu B KOKIAYIO JIYHKY JOOABISUTH peareHT JIsi 0OHAPYKEHUS JII0-
mudepruHa 1 IUIAHIIEeTH MHKYOHMpOBaiy B TedeHre 15 muH. HakoHem, TutaHIIETH 3aTeM CUUTHIBAIN HA JIFOMH-
HecreHnuio B mianmeT-puaepe FlexStation 3 (Molecular Devices). O0mue ypoBHH TITyTaTHOHA PAaCcCUNTHIBAIN
MIOCJIC MHTEPIIOJISIIMN KOHIIEHTPAIM TIIyTaTHOHA 110 CTaHAapTHOW KpuBoW. OrpeneneHus] B SKCIIEPUMEHTAIIb-
HBIX YCJIOBHSIX NPOBOAMINM KaK MHHHUMYM TpexkpaTHo. CTaTHCTHYecKas 3HaYMMOCTh ObLIa paccyWTaHa C IPHU-
meneHneM 1-way ANOVA (ogHO(aKkTOpHOTO ANMCIIEPCHOHHOTO aHanu3a). [IpomeHT 3amuTsl OBl paccunuTaH
NPUMEHEHNEM PacCUNTaHHBIX YPOBHEW IIyTaTHOHA M3 KaKAOTO SKCIEPHMEHTA B COOTBETCTBHHU CO CIEAYIOIIUM

YpaBHEHHEM:!
(TecTHpyeMblii o6pasel;) — (KOHTpOJIb B BUAE HOCUTeNS + MeTaJHOH)

KOHTPOJIb B BH/I€ HOCUTEJIA
= % 3alUThl
Amnanu3 akTBHBIX popM kuciopona (ADPK)

Keparunonutsl yenoseka (Promocell, I'eitnens6epr, ['epmanust) KynIbTHBUPOBAIN B Cpele A Kepa-
tuHouuToB EpiLife®, conepxameit 60 MxM xyopuna xanpuus u 1% no0aBKy Ui pocTa KepaTHHOLUTOB
yenoseka (HKGS), B yBnaxxnennom makybatope ¢ atmocdepoit, comgepxkameii 5% CO, npu 37°C. Cpeny
OOHOBIISIITN Yepe3 JACHb.

X 100%
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3aTeM KICTKH TPHICHHU3MPOBATH NpH CIusHiE 90% ¥ BBICEBAIM ¢ MmIOTHOCTHIO 1-2x10* Ha nynky B
96-1TyHOUYHBIC IIAHIIETH C YSPHON CTCHKOM M MpOo3padHbiM THOM. Ha BTOpO# MeHb mocie moceBa KICTOYHYIO
Cpeny 3aMeHsUIn cOaJaHCHPOBAaHHBIM COJIeBBIM pacTBopoM XoHkca (HBSS) ¢ menagnonom mim 6e3 uero (10-
25 MxM), GAP, nocurenem mist GAP (0,2 MM NaOH, pH 7,5), onucanHbIMU BbIIIE JOMOJIHUTEIBHBIMU TECTO-
BBIMH peareHTaMH Wi KoMOuHanusaMu GAP ¢ MOMIOTHUTEIHHBIME TECTOBBIMH PeareHTaMU HWIIH TOJIBKO CIIOXK-
HbIMH dupamu L-IicTHHA U MTHKYOUPOBAIW B TEUCHHUE MOMOIHUTEIBHBIX 18 4. [l ooHapyxkenus ADK pea-
renT CellROX green (Life Tech, Thermo Fisher Scientific, Pokdopn, CIIIA) no6aBisumm B KaXIyO JYHKY J0
KOHEYHOH KOHIeHTpanuu 15-25 MKM u MHKyOHpOBalld B TeUEHHE NOMOJHUTENBHBIX 2-4 1 ipu 37°C B yBIax-
HEeHHOM MHKyOaTope. @nyopectenimio ADPK perucTpupoBasii ¢ IPUMEHEHHEM CUUTHIBAIOIIETO YCTPOUCTBA IS
MukporuianmreToB Tecan (Bo30yxkaenue/smuccus = 490/525). OtHocutenbHas BeipaboTka ADK Oputa paccun-
TaHa ¢ HOpMaJIU3alluei Ha OCHOBE KOHTPOJISA B BHJIC HOCUTEIIS, TIOCICIHAs ObUTa ycTaHOBIeHa Ha ypoBHE 100%.
Tawm, rie ykazaHo, IPOIICHT 3aIIUTHl PACCUYUTHIBAIH MO0 CPABHECHUIO C JICUCHUEM OJTHIM MEHAJIHOHOM, UCIIONIB3YS

N3MEPCHHBIC OTHOCUTCJILHBIC q)ﬂyopeCIIeHTHLIG CANHUIBI B COOTBCTCTBUU CO CICAYIOIIUM YPAaBHCHUCM:

(konTposb B BHAE HOCHTeNs + MeTaanoH ) — ((TecTUpyeMblit o6pasely ) 100
x b

(KOHTpPOJIb B BU/ie HOCUTEJIS + MeTaJHOH)
= % 3alUThI

VYpoBaun ADK oneHuBany BMecTe ¢ OLEHKOW XKHU3HECTIOCOOHOCTBIO KIIETOK, IOTOMY YTO MOXKHO ITOJYYUTh
JI0)KHO-OTpUIATeNbHEIH pedynbraT it ADK, ecnmu 006paboTka HACTOIBKO TOKCHYHA, YTO BO BpPEMs aHAIN3a
KIETKHA TornOaroT (u Ooinbie HeT oOHapyx)uBaeMbix ADK). CHmxkenue ypoBHenr ADK mMeeT cMmbIch, eciu
KJIETKH BCE €IIE )KU3HECTIOCOOHBI.

AHAJIN3 JKU3HECTIOCOOHOCTH KJIETOK

Kepatunonutsr uenoBeka (Promocell, I'eiinensoepr, ['epmanust) conepkanu B cpeie Ui KEPaTHHOIUTOB
EpiLife®, comepxameir 60 MxM xmopuma kampuust ¥ 1% mobGaBKy Uit pocTa KepaTWHOLMTOB dYeJIOBEKa
(HKGS). Cpeny oOHOBIsIM depe3 NeHb. 3aTeM KIETKH TPUIICHHU3UpOBaIN npu ciustHun 90% u BBICEBaJIN C
MI0THOCTHIO 2x10* Ha TyHKY B 96-TyHOUHEIE TIPO3PAYHBIE IIAHIIETHI VIS Ky/IbTHBHPOBAHHs TKaHeii. Ha Bropoit
JIeHb TI0CJIE TTOCEBA KJIETOYHYIO Cpely 3aMEHSUIN TPH MOMOIIH 00pab0TOK, KaKk ONHCAHO BHIIIE B pa3zeie aHaIu-
3a ADK. Yepes 18 u pearent Habopa mis kyaptuBupoBanusa kinetok (CCK-8) (Dojindo, Kymamoro, Smonwmst)
passoguiu 1:10 B HBSS u naKyOupoBaiu ¢ xiieTkamMu B TedeHUE 4 4 B yBJIQ)KHEHHOM MHKyOatope npu 37°C.
Onruueckoe mnoryomenue npu 450 HM H3MepsUIM ¢ IpUMEHEHUeM IaHmeT-puaepa Tecan Safire2. OTtHocu-
TENBHYIO )KU3HECIIOCOOHOCTh PACCUHUTHIBAIIN ¢ HOPMaJIM3alMeil Ha OCHOBE KOHTPOJIbHOI 00pabOTKH HOCUTENIEM,
nocieqHss ObiIa yeraHoBIeHa Ha ypoBHE 100%.

Tam, rae ykazaHo, MPOLEHT 3aIUUTHl PACCUUTHIBAIY, 10 CPABHEHHUIO C JIEUCHHEM OJHUM MEHAJUOHOM C

NPUMEHEHNEM €IUHHI] I3MEPEHISI OTHOCUTEIEHOW aOCOpOIMY B COOTBETCTBHH CO CIICAYIOIINM yYpaBHEHUEM:
TECTI/IpyEMblﬁ 06p839u - (KOHTPOJIB B BHJ€ HOCUTEIA + MeTagHuoH )

X 100% = % 3amuThI
KOHTPOJIb B BUJle HOCHUTEJIA + METaAuOH

B mpuMepax npuMeHEHBI CIeIYIOIINE COKPALICHUS:

MM = MUITUMOJSIPHBIH,

MKM = MHUKpOMOJISpPHBI1,

MKJI = MAKPOJIHUTD,

GAP = rinyramuH (32 MxM), ructud (40 MxM), v (129 MKkM) 32 HCKITIOYEHHEM TOTO, T/IE YKa3aHO WHOE,

GAP 10 = 8 MKM HaTpueBOW COJIM MTUPOTITYTAMHHOBOM KUCJIOTHI, 10 MKM 1iicTrHa, 32 MKM TIUIMHA,

GAP 20 = 16 MKkM HaTpueBOH COJIM MUPOTITYTAMUHOBOM KHCIOTHI, 20 MKM mucTrHa, 64 MKM THIMHA,

GAP 60 = 48 MkM HaTpHUeBOH COJU MUPOTIYTAMHUHOBON KUCIOTHI, 60 MKM nuctuHa, 192 MxM riumnuHa,

HR = 4-rexcunpe3opuHou,

DEC = guptun-L-uucTuHaT JuruIpoxJIopu/,

CDME = numeTtnioBoro ¢upa L-nuctuHa auruapoxiopun,

DTBC = au-tper-0yTii-L-1icTiHAT AUTHIPOXIOPH.

Ipumep 1.

B mpumepe 1 orieHuBaNIM BO3MOKHOCTh OCBETIICHUS KOXKU KOMITO3UIIMSAMU COTJIACHO HACTOSIIEMY H300pe-
Tenuto. [lomydeHHbIe pe3yabTaThl 00001meHs! B Ta0I. 1 A-E.
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Tabmuna 1A. arubuposanue cuHTE3a MEJIaHUHA

Obpasey CpeaHwit % vHrnbnposanus |
[ A KoHTponb-cpeaa 0 ‘
} KoHTponb-HocKTENb 0
TecTupyemble obpasLbl

c HR (10 mkM) 35!

D GAP 1

E GAP* 14!

F HukotvHammg (10 MM) 10°

G HukotuHammg (5 mM) 9!

1 GAP + HukoTuHamug (10 mM) 27123

2 GAP + HukoTuHamug (5 mM) 14123

CTaTHCTUYECKH 3HAUUMOE YIyUIICHHE:

'p<0,05 110 CpaBHEHHIO C KOHTPOIIEM B BHJIE CPE/IbI H HOCHTEIIS,

2p<0,05 o cparernio ¢ GAP10 (oGpaser D);

3p<0,05 110 CPABHEHMIO ¢ HUKOTHHAMHIOM OTICIBHO (B SKBUBAICHTHOI 103¢);

# P<KOHIICHTpALMH AMHHOKHCIIOT: IIyTaMuH (954 MkM), muctns (1194 MxkM), rimmus (129 MxkM).
Ta6muma 1B. UarnbupoBanne THpO3UHA3HI

Obpasey CpepHee 3Ha4eHne %
MHMMBUPOBaHUA

A KoHTpornb B Buae cpenbl 0

KoHTponb B BUAE HocuTens 0
TecTtoBble o6pasubl

Cc HR (10 uM) 67"

D GAP 9

E HukotuHammg (10 MM) 24!

F HukotrHammug (5 mM) 16’

1 GAP + HukotuHamug (10 mM) 42123

2 GAP + HukoTtvHamug (5 mM) 20'

CTaTHCTUYECKH 3HAUNMOE yIyUIICHHE:

'p<0,05 1o cpaBHeHHIO co cpenoit n "KoHTpois B Brje HocHTes",

*p<0,05 1o cpasHennio ¢ GAP,

3p<0,05 o cpaBHEHUIO ¢ "HHUKOTHHAMUA" WHIANBUIYATbHO (B SKBUBAJICHTHOMH J103¢€).
Tabmmua 1C. Marnbuposanue cUHTE3a METaHUHA

Ob6pasel CpeaHee 3HaveHve %
MHIMBMpoBaHns

A KoHTponbHbIn obpasel cpeabl 0

B KoHTponb B BUAE HocUTens 0

TecToBble 06pasupbl

c HR (10 uM) 26"

D N-MeTtunHukoTUHamug (10 MM) 7

E N-MeTunHukoTuHamug (5 mM) 0

F GAP 2

1 GAP + N-MetunHukotuHammg (10 mM) 12123

2 GAP + N-MeTtunnukotuHamumg, (5 mM) 4!

CTaTUCTUYECKU 3HAYNMOE YIyUIlIeHHE:

'p<0,05 1o cpaBHeHHIO co cpenoit u "KoHTpous B Bige HOCHTEs"

?p<0,05 o cpasrernio ¢ GAP

3p<0,05 10 cpaBHEHMIO ¢ "N-METHIHHKOTHHAMUL" HHIMBHAYAIBHO (B SKBHBAJICHTHOMN 103¢).
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Tabmuna 1D. Marubuposanue cuHTE3a MEJTaHUHA

Obpasey CpeaHee 3HaveHve
% WHMMBUpOBaHUs
A KoHTpornb B BUae cpeabl 0
KoHTponb B BMAe HocuTens 0
TecroBble o6pasybl
c HR (10 uM) 32!
D GAP -1
E M3oHmkoTHamug, (10 mM) 20"
F WaoHukotuHamug (5 mM) 41
1 GAP + nsoHukotuHammg (10 mM) 25'2
2 GAP + nsorukotuHammug (5 mM) 11123

CTaTUCTUYECKH 3HAYNMOE YITyUIlIeHHE:

'p<0,05 110 CpaBHEHHIO CO CPENOI M KOHTPOJIEM B BUIE HOCHTEI,

?p<0,05 1o cpaBHeHnio ¢ GAP,

3p<0,05 110 CPABHEHMIO C H3OHUKOTHHAMIIOM OTIE/IBHO (B SKBUBAJICHTHOI 103¢).
Ta6muna 1E. MarnoupoBanue cHHTE3a MEJTaHUHA

Obpasey CpegHee 3HayeHue
% WHIMbnpoBaHns

A KoHTponb B Buae cpeabl 0

KoHTponb B BUAe HocuTens 0
TecToBble 06pasybl

C HR (10 pM) 28!

D GAP 1

E HukoTuHamuaa pubosug (2,5 uM) 9!

F HukotuHammaa préoang (1uM) 4

1 GAP + HukotuHamuaa pubosug (2,5 uM) 912

2 GAP + HukotuHamuga puosng (1 uM) 822

CTaTHCTHYECKH 3HAUNMOE yIyUIlIeHHE:

'p<0,05 110 CPaBHEHHIO ¢ KOHTPOISIMU B BHJIE CPE/IbI H HOCHTEIS,

*p<0,05 1o cpaHenuo ¢ GAP,

3p<0,05 MO CPaBHEHHIO C HUKOTUHAMHUIA PHOO3UIOM OTJCIBHO (B SKBHBAJICHTHOU J103¢€).

B 1ab6n. 1A-E o0pasnpl, oTMedeHHbIe OyKBaMu, BBIXOIMIN 32 paMKU n3o0peTeHus. OOpasipl, 0003HaYCH-
HBIC YHCIIAMH, HAXOAWIHCH B Tpenenax oobema n3ooperenus. Oopasen C B Tabn. 1A-1E ObUT MONOKUTEITHHBIM
KOHTPOJIEM, TaK KaKk B HeM IpuMeHsuics 4-rexcuipe3opimaon (HR), u3BecTHBIN BBICOKO()()EKTUBHBIN areHT
JUIA OCBETIICHHSA KOXH. B 1emom, n3 pesynpratoB B Tabn. 1A-1E BuaHO, 9TO KOMOMHAIINS HUKOTHHAMHIHBIX
CoemMHEHUH B Tpejenax o0bema HM300peTeHus ¢ amMuHOKHcIoTaMu GAP mpuwBOaMiIa K CHHEPTETUICCKOMY
YIIyYIIEeHU O (HHTHOMPOBAHUIO CHHTE3a MEJIAHWHA ¥ WHTHOMPOBAHUIO THPO3WHA3HI) IO CPABHEHHIO C pe3yibTa-
TaM#, JOCTUTHYTHIMHU OO0 ¢ HUIKOTHHAMHUIHBIME coenuHeHnsMHI Wi GAP oTaensHO.

CpaBHUTENBHBIN TipUMeEDp 2.

B mpumepe 2 wccnenoBaHa BO3MOKHOCTh OCBETJICHHST KOXKH KOMOMHAITMSIMA aMHHOKHCITOT GAP 6o ¢ nuko-
JMHAMUZIOM (MOJIEKYJia CTPYKTYPHO MOAOOHAs HUKOTHHAMMUIY), JIMOO C HUAIMHOM (HHUKOTHHOBAs KUCIOTAa) - 00a
BBIXOJIAT 32 paMku n300pereHus. [lomydeHHbIe pe3ynbTaThl 0000IIeHB B Ta0l. 2A u B.

Tabmuna 2. urnbupoBanue CUHTE3a MEJIaHWHA

Obpasey CpepHee 3HaveHve %
UHrMbupoBaHus

A KoHTponb B BUAE Cpeabl 0

KoHTponb B BUAe HocuTens 0
TecToBble 06pasubl

C HR (10 mxM) 36"

D GAP -1

E MukonuHamug (5 mM) 6

F MukonuHamug (10 MM) 32'

G GAP + MukonuHamug, (10 mM) 3112

H GAP + MukonuHamug (5 mM) 1612
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CTaTHCTUYECKH 3HAUUMOE YIyUIIICHHE:
'p<0,05 110 CpaBHEHHIO ¢ KOHTPONEM B BH/IE CPE/IBI M HOCHTEI,
?p<0,05 1o cpaBHeHno GAP.
Tab6muma 2B. UarnbupoBanue cuHTE3a MEllaHWHA

Obpasey CpeaHee 3HaveHve %
MHrMBMpoBaHUsi

A KoHTponbHbIn o6paseL cpeabl 0

KoHTponb B BMAe HocuTens 0
TecToBble 0bpasLbl

C HR (10 mkM) 32!

D GAP 1

E HwauwmH (5 mM) -7

F Huaymx (10 mM) 14!

G GAP + Huayun (10 mM) -5

H GAP +HuauuH (5 mMM) -5

CTaTHCTUYECKH 3HAUNMOE yIydIIeHHE:

'p<0,05 10 CpaBHEHHIO ¢ KOHTPOJIEM B BH/IE CPE/IBI M HOCHTEIS.

W3 pe3ynbTaToB, MpUBENCHHBIX B Ta0l. 2A u B, BuIHO, uTO KOMOWHAIMS aMUHOKUCITOT GAP ¢ mukonnHa-
MHUJIOM WJIM HUAIIMHOM (002 BHE paMOK M300pETECHUS) HE MPUBOIMIA K CHHEPTETHIECKOMY YIyUIICHUIO (MHTH-
OMPOBAaHUIO CHHTE3a MEJTAHWHA) IO CPABHCHHIO C PE3yJbTaTaMU, JOCTUTHYTHIMU C MOMOIIBIO JINOO HUKOTHHA-
MUJTHOTO coeuHeHus, 1100 GAP HHIMBHUITYyaIbHO.

IIpumep 3.

B mpumepe 3 olleHHBaIM aMHHOKHCIIOTBI, COCTABISIONINE CTpouTenbHble 00k GSH st ctumynupoBa-
HUs BHyTpHuKIeTouHoH npoaykumun GSH. [omxydeHnsie pe3ynbTaTsl 006001mmeHs! B Tabn. 3A. B Tadu. 3B-D Takxke
ObLTa IpoTecTHPOBaHa 3()(PEKTUBHOCTE Pa3THYHBIX CIOXKHBIX 3(QHUPOB IIUCTHHA.

Tab6mmma 3A. CHHTE3 TIIyTaTHOHA

Obpasel CpeaHee % 3awmTbl
3Ha4YeHne (ynyywieHne
(MKM npoTuB.
rnyTaTtmoHa) «KoHTponb B Buge
HocuTens +
MEHaAMNOH»)
A KoHTponb B Buge Hocutensa | 1,75
B | KoHTponb B Buge Hocutens | 0,07' o'
+ MEeHajMoH
| TecToBble 0bpasLibl
C | GAP 10 + meHagunoH 1,34'2 7212
D | GAP 20 + meHaaunoH 4612 2592
CTaTHCTHYECKH 3HAUYNMOE CHIKEHHE:
'p<0,05 1o cpaBrenuio ¢ "HR+GAP10+meHaxmion".
CTaTHCTHYECKH 3HAUNMOE YIYy4IICHHUE:
?p<0,05 110 CPABHEHMIO ¢ "KOHTPOJIb B BUIE HOCHTEIS-MEHaIHOH".
Tab6smma 3B. CuHTe3 riayraTnoHa
% 3awuTbl
(ynyJweHne

Cpe,que 3Ha4veHve

Obpaszey (MkM rnyTaTtunoHa)

NPOTWB KKOHTPOIb
B BUAE HOCUTens +

MEHaZANOH»)
A KoHTponb B BUAe HocuTens 2,73
B KoHTporb B BUAE HocUTens+ 018" 0
MEeHaaWnoH
C DEC (40 mkM)+ meHaguoH 0,542 1312
D DEC (80 mMkM)+ meHaguoH 2,722 93?

CTaTHCTUYECKH 3HAYUMOE CHIDKCHHE:
'p<0,05 110 CpaBHEHHIO ¢ KOHTPOJIEM B BH/IE HOCHTEIIS.
CTaTHCTUYECKH 3HAUUMOE YIyUIICHHE:

*p<0,05 110 CpaBHEHHIO ¢ "KOHTPOIIb B BU/IE HOCHTEIA+MEHaTHOH".
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Tabmuna 3C. CuHTe3 IIyTaTHOHA

CpepgHee % 3aWmThbl (Yny4yLleHue OTH.
Ob6pasel 3Ha4eHue (MkM «KoHTponb B BUae Hocutens
rnyTaTtuoHa) + MEHaNOoH»)
A | KoHTponb B Buge Hocutenst | 2,73
B KoHTponb B Buae 018" 0
HocuTensi+ MeHag oH
C | DTBC (40 mkM) + meHagmoH | 0,17" Q'
D | DTBC (80 mkM) + meHagwoH | 0,19' 1!

CTaTUCTUYECKU 3HAYNMOE CHIDKCHHUE:
'p<0,05 10 CpaBHEHHIO C KOHTPOJIEM B BH/IE HOCHTEIISL.
Tab6mmma 3D. CuHTe3 TIIyTaTHOHA

% 3aWuThI
CpeaHee 3Ha4eHue (ynyuwenue - OTH.
Obpasel pea «KOHTpPOMb B BUAE
(MKM rnyTatuoHa)
HocuTens +
MEHaANOoH)
KoHTponb B BUAE HOCUTENs 2,96
B KoHTpons B BMAe Hocutens+ 018" 0
MEHaAVOoH
C | CDME (80 MkM)+ meHaamoH 1,092 312

CTaTHUCTUYECKH 3HAYUMOE CHIDKCHHE:

'p<0,05 110 CpaBHEHHIO ¢ KOHTPOJIEM B BH/IE HOCHUTEIIS.

CTaTHUCTUYECKH 3HAYUMOE YIyUIICHHE:

*p<0,05 110 CpaBHEHHIO ¢ "KOHTPOIIb B BU/IE HOCHTEIA+MEHaTHOH".

[Ipumep 4.

B mpumepe 4 oneHHWBaTM aMHUHOKHCIIOTHI, COCTaBIIIONINE CTPYKTypHBbIe Oyoku GSH, mns ymydmeHus
CHW)KCHHS COJICPKAHHS KHUCIOpOACOoAepKamux dacTull. [lodydeHHble pe3yiabTaThl 0000mmeHs B Tabm. 4A. B
Tabi. 4B-D takke Oblia nmpotecTupoBaHa d3P(HEKTUBHOCTH PA3IMIHBIX CJIOKHBIX dPUPOB ITUCTHHA.

Tabmma 4A. YMeHbIIEHHE CONEPKaHUS KUCIOPOICOASPIKAITIX TACTHII

Obpasey ' CpegHee % 3aWmThbI >KusHecno- % 3aLuThbI
3HayeHne (ynyJweHne | COBHOCTb KNETOK | (ynyudweHune
BblpaboTkn ADK | OTH. (% OT KOHTpONS) OTH.
(% OT KOHTPONSA | «KOHTPOMb B «KOHTPOIb B
B BUje Buge Buae
HocuTens) HocuTens+ HocuTens +
MEHaNOH») MEHaANOHY)
A KoHTponb | 100,0 100,0
B BUAE
HocuTens
B | KoHtponb | 504,8' 548"
B BUge
HocuTEensa
+
MEeHaaunoH
TecTupyemble obpasLpl
C | MeHagno | 171,52 66,02'2 92,712 69,112
H + GAP
60

CTaTUCTUYECKU 3HAUNMOE pa3iinuue:

'p<0,05 10 CpaBHEHHIO C KOHTPOJIEM B BH/IE HOCHTEIIS.
CTaTUCTUYECKU 3HAUNMOE pa3iinuue:

?p<0,05 110 CPABHEHMIO ¢ "KOHTPOIb B BUIE HOCHTEIS-MEHaIHOH".
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Tabnuna 4B. YMeHbIICHHE aKTUBHBIX COSIMHCHHUN KUCIOPOIa

XKunsHe- % 3aWmThl
CnocobHOCTL | (yny4lleHune
MHrmbnposaHue | % 3awmtsl KneTokK OTH.
ROS (ynyuyweHue oTH. | (% oT «KOHTPOIb
(% OT KOHTPONSA | KKOHTPOIb B KOHTpOns B B Buae
B BUjE BUAE HOoCUTEns | BUAE HocuTens +
O6pasey HocuTens) + MEHaAUWOH») HocuTensy) MEeHagWOoHY)
KoHTponb B Buge Hocutenss | 100 100
KoHTponb B BUae Hocutensa+
MEHAANOH 375.5' 73.7
DEC (20 uM) + meHagunoH 232.8'2 38.0'2 109.82 48.9
DEC (40 uM) + meHaguoH 211.9'2 43.6'2 127.3'2 72.7'2
DEC (80 uM) + meHaguoH 233.8'2 37.712 131.5'2 78.312
DEC (160 uM) + meHaguoH | 253.8"2 32.412 122.3'2 65.9'2

CraTHCTHYeCKH 3HaYnMoe pasimane: 'p<0.05 compared to vehicle control.
CraTHCTHYeCKH 3HaYnMoe pasimane: ~p<0.05 compared to vehicle control+meHaxuon.
Tab6mmra 4C. YMeHbIIeHHE COeTMHEHUH KUCIOpoaa

>KusHe-
cnocob- % 3aWmThl
% 3aWmThbl HOCTb (ynyyweHve
WHrmbrnpoBaHue | (ynyyweHve KNeTok OTH.
ACK OTH. (% ot «KOHTPOIb
(% OT KOHTPONS | «KOHTPOIb B KOHTpONs | B BUAE
B BUAE BMAe HocuTens | B BUAE HocuTens +
Obpasey HocuTens) + MEHaAUOH») | HOCUTENS) | MEHaAMOHY)
KoHTporb B BUAe Hocutens | 100 100
KoHTponb B BUAE
HOCUTena+ MeHaauoH 375.5' 73.7"
DTBC (20 uM)+ meHagvon | 367.0' 22 781" 6.0
DTBC (40 uM)+ meHagvoH | 323.7'2 13.8"2 75.9 3.0
DTBC (80 uM)+ meHaguoH | 268.7'2 28.4'2 73.6' -0.1"
DTBC (160 uM)+ meHagmoH | 221.1'2 41.1'2 104.22 41.32
CTaTUCTHYECKH 3HAUNMOE pasianiue:
'p<0,05 10 CpaBHEHHIO ¢ KOHTPOJIEM B BH/IE HOCHTEIIS.
CTaTHCTHYECKH 3HAUUMOE pas3n4une:
?p<0,05 10 CPABHEHMIO ¢ "KOHTPOJIb B BUIE HOCHTEIS-MEHaIHOH".
Tabmmma 4D. YMeHbllleHne COeTUHEHNI KUCIOpoaa
% 3almThbl >KusHe- % 3aWuThbI
(ynyJwenwve cnocobHocTb | (ynyJleHue
MHrmbrpoBaHve | OTH. KMeToK OTH.
ACK «KOHTPOIb B (% ot KKOHTPOIb
(% ot KoHTpONSs | BUAE KOHTpOns B B BUae
B BUAE HocuTens + Buae HocuTens +
Obpasey HocuTens) MEHaANOH») HocuTens) MEHaAMNOH)
KoHTponb B BUuae Hocutens 100 100
KoHTponb B BMAE HocUTensa+
MeHaguoH 131,8' 69,8'
CDME (20 MkM) + MeHagWoH 107,82 18,22 90,9'2 30,212
CDME (40 MkM) + MeHagnoH 111,3"2 15,5'2 93,112 33,412
CDME (80 mMkM) + meHaznoH 114,312 13,312 87,02 24,6'2
CDME (160 mMkM) + meHaguoH | 97,92 25,72 105,92 51,72

CTaTHUCTUYECKH 3HAYUMOC Pa3JINIHC:
'p<0,05 110 CpaBHEHHIO ¢ KOHTPOJIEM B BH/IE HOCHTEIIS.
CTaTHUCTUYECKH 3HAYUMOC Pa3JINIHC:

*p<0,05 110 CpPaBHEHHIO ¢ "KOHTPOIIb B BU/IE HOCHTEIA+MEHATHOH".

IIpumep 5.

CocraBbl JUIsl IMYHOW TUTHUEHBI COTJIACHO HACTOSIIEMY M300pETEHHIO MPOMIIIIOCTPUPOBAHBI B IIPUBEICH-
HBIX HIDKE Tabnmuiax. Bce Homepa B TabmuIax oTpakaroT MacCOBBIN % B KOMITO3UITHH.
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Tabmumna I. CocTaBbl THIIA "Maci0-B-BozE", IOCHOHBI U KPEMBI

OW-1 OWwW-2 Oow-3 Oow-4 OW-5
Boga Oo 100 Oo 100 Oo 100 o 100 Lo 100
FmuuepuH 0-40 1-40 1-5 1-10 1-40
[MponuneHrnukons 0-5 0-5
ByTuneHrnukons 0-5 0-5 0-5
Kapbomep 0-2 0,03-1
Cononumep akpunounguMeTus- 0-1 0,03-1 0,011
Taypat ammoHus / VP
CTupon/akpunaTHbin 0-1 0,01-1
cononuvep
KcaHTaHoBas kamegb 0-1 0,01-1
EDTA 0,01-0,01 | 0,01-0,01 | 0,011 0,01-1 0,01-1
KoHcepBaHT 0,02-2 0,02-2 0,02-2 0,02-2 0,02-2
Oxkena TutaHa 0-10 0,01-10 0,01-10 0,01-10 0,01-10
Kpacutens/nurmeHt 0-5 0-5 0-5 0-5 0-5
TpuaTaHonamuH/rnapokena 0-3 0,01-3 0,01-3 0,01-3 0,01-3
HaTpusa/ruapokeus kanus
CreapwuHoBas kucnoTa 0-5 0,01-5 0,01-5 0,01-5 0,01-5
MsonponunmupucTar 0-10 0,01-10
Kanpuesblii/Kanpunosbii 0-10 0,01-10
TpUrnMuepua
C12-C15 ankunbeHsoar 0-10 0,01-10
MuHepaneHoe macno 0-10 0,01-10
muyepuncreapar 0-5 0,01-5
Creapet-2 0-5 0,01-5 0,01-5
Creapert-21 0-5 0,01-5
M3r100 creapat 0-5 0,01-2 0,01-5
Lletundocdar kanms 0-5 0,01-2
TBuH20 0-5 0,01-5
LleTvnose cnmpt 0-4 0,01-4 0,014
Oukanpununkap6oHar 0-5 0,01-5
STUNrekCMnNMeToKCMLMHHaMaT 0-6 0,01-6
Bytun- 0-3 0,01-3 0,01-3 0,01-3
MeToKcManGeH3onNMeTaH
SHeynuson 0-4 0,01-4
OxkTuHokcaT 0-7,5
OxTuncanuyunar 0-5 0,01-5 0,01-5
OxToKkpuneH 0-10 0,01-10 | 0,01-10
Fomocanuuyunar 0-10 0,01-10
OumeTnkoH 0-10 0,01-10 0,01-10
LinknomeTnkoH 0-15 0,01-15
Apomartusatop 0-2 0-2 0-2 0-2 0-2
rnytamud / NaPCA 0,01-10 | 0,01-10 0,01-10 0,01-10 | 0,01-10
TnYWH 0,01-10 | 0,01-10 0,01-10 0,01-10 | 0,01-10
Linctun 0,001-2 0,001-2 0,001-2 0,001-2 0,001-2
HukoTuHammg, 0,05-10 0,05-10
HukotuHammaa pnbosng, 0,05-10
MN30HUKOTMHaMuA 0,05-10 0,05-10
N-METUNHUKOTMHaMNG 0,05-10

HI/IKOTI/IHI/IJ'IMVIpVICTaT
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Ta6smua 1. JIocboHBI M KpEMBI MECTHOTO IPUMEHEHHS THIIA "BoJja-B-Macie"

WO-1 WO-2 WO-3 WO-4
Boga o 100 [o 100 o 100 o 100
nuuepuH 0-70 1-70 1-70
MponuneHrnukons 0-5 0,01-5
ByTunenrnukons 0-5 0,01-5 0,01-5
["eKkTopuT AUcTeapanMoHms 0,011 0,011
EDTA 0,01-,01 0,01-1 0,01-1 0,01-1
KoHcepBaHT 0,02-2 0,02-2 0,02-2 0,02-2
TiO2 0-10 0,01-10 0,01-10 0,01-10
Kpacutens/nurmeHt 0-5 0-5 0-5 0-5
TOA/rmMapoKkena, HaTpus/rMApPOKCUA 0-3 0,01-3 0,01-3 0,01-3
Kanus
CreapuHoBas kucnora 0-5 0,01-5
Usonponunmupucrat 0-10
KanpweBbliA/kanpunoBbli TpUrnulepus, 0-10 0,01-10
C12-C15 ankunbeHsoar 0-10 0,01-10
MuHepaneHoe macno 0-10
muuepuncreapar 0-5
[OUMETUKOH cononuon 0-5 0,01-5 0,01-5
Letun-N3r/Nnr-10/1 gumeTtnkoH 0-5 0,01-5
Creapert-2 0-2
OwncTeapat caxaposbl 0-2 0,01-2
Lietunosbi cnvpt 0-2 0,01-2 0,01-2
3TunrekcMnMeTokcULMHHamar 0-6 0,01-6
ByTunmeTokenanbeHsonnmeTaH 0-3 0,01-3 0,01-3 0,01-3
OHcynuaon 0-4 0,01-4
OKTUHOKCaT 0-7,5
OxTuncanuyunar 0-5 0,01-5 0,01-5
QO«kToKpUneH 0-10 0,01-10 0,01-10
[omocanuuunar 0-10 0,01-10
ONMeTUKoH 0-10 0,01-10 0,01-10
LinknomeTunkoH 0-40 0,01-40 0,01-10
Kanpvnu meTukoH 0-10 0,01-10 0,01-10
LOVMETUKOH KpOoCC-nonumep 0-90 0,01-90 0,01-90
C30-C45 ankunyeteapunamMeTKOH 0,01-90
Kpocc-nonumep
mukonesas kucnoTa 0-10 0,01-10
KCI 0-5 0,01-5 0,01-5 0,01-5
ApomaTusarop 0-2 0-2 0-2 0-2
InytamuH / NaPCA 0,01-10 0,01-10 0,01-10 0,01-10
rnuumH 0,01-10 0,01-10 0,01-10 0,01-10
Liuctun 0,001-2 0,001-2 0,001-2 0,001-2
HukoTuHammg 0,05-10
HukoTuHamuga pnbosug, 0,05-10
N30oHukoTUHaMNL, 0,05-10
N-MeTUNHUKOTUHaMMA 0,05-10
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Ta6smua I11. BeicTpo BIHTHIBarOIIMECs KPEMbI

VC-1 VC-2 VC-3 VC-4

Boaa Ao 100 Jo 100 | Ao 100 | Oo 100
muepwH 0-5 0,01-5 0,01-5
EDTA 0,01-0,1 |0,01-0,1 | 0,01-0,1 | 0,01-0,1
KoHcepBaHT 0,02-2 0,02-2 0,02-2 0,02-2
TiO2 0,01-10 | 0,01-10 | 0,01-10 |0,01-10
Kpacutens/nurmeHt 0-5 0,01-5 0,01-5
TEA/TnapoKcua, HaTpusi/rmapoKcu, kanus 0-3 0,01-3 0,01-3 0,01-3
CreapuHoBas kucnota 0-30 0,01-30 | 0,01-30 | 0,01-30
WMsonponunmupucrar 0-5 0,01-10 | 0,01-10
C12-C15 ankun6eHsoat 0-5 0,01-10
Bpugx 35 0-5 0,01-5
TenH40 0-5 0,01-5
LleTnnosbin cnupt 0-2 0,01-2 0,01-2
STUNreKCUNMeToKCULMHHaMaT 0-6 0,01-6 0,01-6
ByTunmeTtokcugubeHsonnmeTaH 0-3 0,01-3 0,01-3 0,01-3
SHeynuson 0-4 0,01-4
OxkTuncanuyunar 0-5 0,01-5
OKTOKpUnEeH 0-10 0,01-10 | 0,01-10
ONMeTUKOH 0-5 0,01-5
LinknomeTukoH 0-5 0,01-5
OUMeTUKOH kpoccrnonumep 0-4 0,01-4
HwaumHamng 0-5 0,01-5 0,01-5 0,01-5
mapokcucTeapuHoBas knucnora 0-5 0,01-5 0,01-5 0,01-5
Apomartusarop 0-2 0-2 0-2 0-2
rnytamud / NaPCA 0,01-10 |0,01-10 |0,01-10 |0,01-10
T nUUWH 0,01-10 |0,01-10 |0,01-10 |0,01-10
Linctun 0,001-2 | 0,001-2 |0,001-2 | 0,001-2
HukoTnHammg, 0,05-10
HukotuHammaa pnbosug, 0,05-10
M30HWKOTMHaMUA 0,05-10
N-MeTUNHUKOTMHaMUA 0,05-10

DOPMVYIJIA NU30OBPETEHUA

1. KoMnosumust utst OCBETIICHUS KOXH, JUISI MECTHOTO TIPUMEHEHUSI, COAepIKalasi:

a) OCBETJISIONIYIO KOXKY 100aBKYy, COJEpIKaIyl0o B pacyeTe Ha MacCy KOMIIO3UIINH:

i) ot 0,001 1o 2 mMac.% 1UCTHHA;

ii) ot 0,01 mo 10 mac.% ucTOYHMKA TIITyTaMmaTa, BEIOPAHHOTO M3 TPYIIIBI, COCTOSIIEH W3 TIIyTaMHHA, TIIy-
TaMHUHOBOW KHCJIOTBI, TUPOTTYTAMUHOBOW KUCJIOTHI M X CMECE;

iii) ot 0,01 mo 10 mac.% TaumnuHa;

iv) ot 0,05 mo 10 mac.% HUKOTHHAMHUIHOTO COCAMHEHUS, BEIOPAaHHOTO M3 TPYMIIBI, COCTOAIICH U3 COETH-
HeHust popmyisl I, popmyisr 11, popmymsr 111 1 ux cmeceii:

R 1 8
i“\ e e

N
- ! ;

N N R+
dopwmyna | Popmyna ll dopmyna lll,

riae

R mpencrasuser coboit -CONH,, wim -CH,OH, win -COORy;

R, mpexncrasnsier coboii Ci-Cs MTUHEHHYI0, WIH Pa3BETBICHHYIO AJKIIBHYIO TPYIITY, HIH (PYpPaHO3MWIEHYIO
TPYIIy, WIA Ne30KCH(PYPAHOZUIHLHYIO TPYIINY, WU MHPAHO3WIBHYIO TPYIITY, WIH JC30KCHITUPAHO3WIBHYIO
rpynimy;

R, mpencrasmisier cob6oit C;-C,4 TMHESHHYIO WM Pa3BETBICHHYIO ATKWIBHYIO WM aJKEHUIBHYIO TPYIIILY;

b) KocMeTHYeCKH TprueMIIeMbIii HOCHUTEIb;

pu 3ToM pH KOMIO3UIMK HAaXOIUTCS B TUanaszoHe ot 3,5 1o 8,5;
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P ATOM MaCCOBOE OTHOIICHHE HUKOTHHAMHUA K 00IIei Macce aMUHOKHUCIIOT cocTaBisieT oT 20:1 mo 50:1.

2. Kommo3unus mo 1.1, oTIHYaromascs TeM, YTo YKa3aHHOC HUKOTHHAMHTHOE COCTUHCHUE MPEICTaBIsICT
c000¥t HUKOTHHAMUIA PUOO3H]I.

3. Kommosunus mo 1.1, oTiMyaronascs TeM, 9TO yKa3aHHBIM MCTOYHHK TIyTaMarta MPeACTaBIsieT co0oit
MUPOTITYTAMUHOBYIO KHCJIOTY HJIH €€ COJb.

4. Komnozumust 1o grobomy u3 1. 1, 3, oTargaromasics TeM, 4To yKa3aHHOe HUKOTHHAMUIHOE COSIMHEHHE
npencTaBisieT co00i N-MeTHI-HUKOTHHAMUI.

5. Komnozunwust mo aro6omMy u3 1. 1,3,4, oTiingaronascst TeM, 4To yKazaHHO€ HUKOTHHAMHIHOE COeTUHE-
HUE MIPEJCTABIACT COOOM HUKOTUHAMUI.

6. Komnozuiust o arodomy u3 mm. 1, 3-5, oTiryaromascs TeM, 4To yKa3aHHOC HUKOTHHAMHUIHOE COCTUHE-
HUE MIPEJCTABISACT COOOM N30OHUKOTHHAMHUJI.

7. Komnozurust o arodomy u3 1.1, 3-6, OTIHYaromasncs TeM, 4To yKa3aHHOC HUKOTHHAMUIHOE COCIUHE-
HUE MIPEJICTABIACT COOOW HUKOTHHIIIMHPHUCTAT.

8. KoMmo3unus mo aro0omy w3 M. 1-7, oTIHYAroImascs TeM, YTO yKa3aHHAs KOMIIO3HIIMS MPEICTaBIICHA B
(hopme smynscuH "Boga-B-Maciie, coaepiKamiel MUCTHH B BOXHOHU (asze, rae 90% karenb BOABI IMEIOT AUaMETP
B auanasone ot 100 aM 1o 20 MKM.

9. Kommosunus mo mobomy u3 1. 1-8, mpeacrapisionias coboit He TpeOYIONIyI0 CMBIBAaHUS HETBEPAYIO
KOCMETHYECKYIO KOMITO3HIIMIO JJIST KOXKH.

10. Kommozutwst 1o robomy 13 mit. 1-9, npeacrapisionas co0oi ObICTPO BITUTHIBAIOIIUNACS KPEM.

11. Kommozutwst 1o Jiro6omy 13 mit. 1-10, Z0TOTHUTENBHO coaepIKaIias 4-aIKuIpe30pIIuHOI.

12. Kommo3urus 1o Jrooomy u3 1. 1-11, JomomTHUTEFHO conepkarias 12-ruipoKCHCTCapHHOBYIO KHCIIOTY.

13. Crioco0 ymydireHus] BHEITHETO BHJIA KOXKH, BKJIFOUYAIOIINN HAHECCHHE HA KOXKY KOMITO3UIIMH IO JIF000-
My u3 o 1-12.

14. Crioco6 obecnieueHusI pOBHOTO I[BETA KOXKHM M YMCHBIIICHHSI ITMTMECHTAIIMH, BO3PACTHBIX IATCH U U3Me-
HCHHS [[BETA KOXKU, BKITFOUYAIOIINN HAHECCHHUE Ha KOKY KOMITO3HIIUY TI0 JIF0O0MY 13 . 1-12.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB

Poccust, 109012, MockBa, Manblii Yepkacckuii nep., 2
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