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OnucaHa KOMIIO3MIMS /IS yXOJa 3a MOJOCTHIO PTa, COAEprKallas OKCHJA IMHKA, BCIIOMOIaTelIbHOE
OCaX</lalolliee CPEICTBO, BHIOPAHHOE M3 TNOIMAKPUIOBONH KHCIOTHI, DBICHOJNA MIM UX CMECCH, areHr,
HOJIE3HBIH 151 3y0OB, M PU3MOIOrUUECKU IPUEMIIEMBIA HOCUTEND, B KOTOPO#! areHT, MoIe3HbIH 715 3y00B,
npesacTaBIseT coboil ordenuBaromuid areHT B Gopme vactun. OrbenuBaromuil areHT B GopMe YacTuIl
HpeCcTaBIseT coO0H KOMIIO3UTHYIO HACTHUIlY, BKIIOYAIONIYIO MEPBBIA KOMIOHEHT - AP0, COAEpIKallee
COCOIUHECHUEC METaJlllla, BLI6paHHOI‘O U3 IIUHKA, TUTaHAa, HUPKOHUSA WJIH UX CMECHU, U BTOpOﬁ KOMIIOHCHT -
000JIOUKY, COACPXKAIIYIO JIeMEHT Kanbluid. [Ipyu 3TOM OKCHI IMHKA M BCIIOMOTAaTeIbHOE OCAXKIAIOIIEe
CPEICTBO MPHUCYTCTBYIOT B MAaCCOBOM COOTHOILICHUM OT 5:1 10 1:3; a MacCcoBOE€ COOTHOIICHUE OKCUAA
[IUHKA K areHTY, Moje3HoMY Juist 3y0oB, xonebaercs ot 1:30 1o 5:1. Crocol yny4ieHus cocTosHUus 3y00oB
UHIUBUAYYMA C IOMOUIBIO 3TOH KOMIIO3UIUU O0ECTIEYUBAET OTOEIUBAHUE.
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Oo6nacTh TEXHMKH, K KOTOPOIi 0OTHOCUTCS H300peTeHne

Hactosmee m300peTeHHe OTHOCHUTCS K KOMITIO3UIMAM AN YXOJa 3a IMOJOCTHIO pPTa, TAKUM Kak 3yOHBIE
NacThl, 3yOHBIE TOPOIIKH, JKeBATENbHAs PE3UHKA, OTNOJIACKMBATEN! U1 pTa U T.1I. B yacTHOCTH, HacTosIIEE H30-
OpeTeHHEe OTHOCUTCS K KOMITO3HUIIMY /IS YXO/1a 3a MOJIOCTHIO PTa, COJepIKalleil OKCH/I IMHKA, BCIIOMOTaTeIbHOE
OC@K/IAIOIIEE CPEACTBO U arcHTHI, Nose3Hbie A1 3y6oB. M300peTeHne OTHOCUTCS Takke K MPUMEHEHHUIO TaKUX
KOMITO3UIUIA ISl YIYUIICHUS COCTOSHUS 3y00B UHAUBUAYYMA.

IIpeaiecTBYOUIMIT YPOBEHDL TeXHUKH

MHorue npoayKThl, KOTOPBIC MBI ¢IUM, OKA3bIBAIOT HETaTUBHOE BO3/ACHCTBUE HA HAILIM 3yObl U POTOBYIO
nonocts. Kucple HANMUTKY U CIA0CTH, HAIPUMED, MOTYT MPUBOJIUTEL K 3p03UM 3y0OB B pe3yiabTaTe paspylie-
HMS OMAJIH, KOTOpast ABIAECTCS HAPY)KHBIM IOKPHITHEM, 3aIlIMINAONMM 3yObl. Bonee Toro, TabauHble u3nenus, a
TAaKXKe HAMUTKH, TAKUE Kak Kode U Hail, cmocoGHbI OKpAaIIMBATh UM YMEHBIIATh OENU3HY 3yOOB MHIUBUAYYMA.
OTH OKpalIUBAIOIIME U 0OECIBEYMBAIOIIME BEIIECTBA 3a4aCTYIO CIOCOOHBI NPOHUKATH B CIIOW 3yOHOI sMmanu.
Yka3zaHHas npobriemMa pa3BUBAETCS NMOCTENEHHO B TEUEHHE MHOTHUX JIET, HO BBI3BIBAET 3aAMETHOE M3MEHEHHUE 1IBE-
Ta 3Manu 3y00B UHAUBUAYYMA.

[Torpeburenu Bceraa UCMBITHIBAIOT CHIIBHOE KETaHHUE UMETh 3/I0pOBble U Oenble 3yObl. braarompusrcr-
BYIOIIUE 3TOMY ar¢HTHI, TAKME KAK KPACUTETH (MTUIMEHTHI), CHOMUHEPATU3YIOIUE ar¢HThl U aHTHOAKTEpUATh-
HBIE areHThl, TPAAUIIMOHHO BBOAATCSA B KOMIIO3UIIMY MO YXOY 3a MOJOCTHIO PTa C LETIbI0 AOCTAaBKM MX Ha MO-
BEPXHOCTH 3yOOB A 00ECNEeUeHHs IOJIE3HOr0 BO3/EHCTBUS, TAKOrO Kak OTOENMBAHUE, PEMUHEpANIM3ALMs U
yIy4IIEHUE TUTHEHBI NMOJOCTH pTa. CleaoBaTeNnsHo, ynyynieHHe 3QpGEeKTUBHOCTH AOCTABKH areHTOB, MOJE3HBIX
1151 3y0O0B, BCET/IA JKENaTeIbHO, YTOObI MaKCUMHU3UPOBATh UX 3()(HEKTHBHOCTB.

OnHako 0OBIYHO TPYAHO JTOCTHIHYTH HAUIEKAIIETO YPOBHS JAOCTABKH IOJIE3HBIX ar€HTOB U3 KOMITO3UIIUH
JUISL yXO0/1a 3a MOJOCTHIO PTa Ha MOBEPXHOCTDH 3yOOB. DTH areHTH HE CUIIBHO MPUIMNAIOT K TOBEPXHOCTH 3y0OB,
MO3TOMY OHH JIETKO CMBIBAIOTCS B MPOIECCE TTIOBCEAHEBHOM MMIMEHBI TOJIOCTH PTa, TAKOH Kak YUCTKa 3y0OB.

Takum 06pa3oM, aBTOPHI HACTOAIIETO M300PETEHUS MPU3HAIU HEOOXOTUMOCTD MOBBIIIEHUS dPPEKTUBHO-
CTH JIOCTaBKH arcHTOB, NOJIE3HBIX /IS 3yOOB. B 4aCTHOCTH, UM yAaT0Ch HEOXKU/IAHHO YCTAaHOBHUTH, YTO JOCTABKY
U OCX/ICHHUE TOJIE3HBIX A 3y0OB ar€éHTOB MOXHO YIYUIIHUTH 33 CYET MPUMEHEHHS KOMMO3UIMU AL yX0/a 32
MIOJIOCTBIO PTa, COACPXKAIIECH OKCHA IIMHKA, BCIIOMOIaTeNLHOE OCAX/AI0ee CPEACTBO M arcHT, MOJE3HBIH A
3y6oB. K ToMy e, ocaxaeHHE OKCH/a IIMHKA Ha MOBEPXHOCTH 3y0OB MOXKET BBICBOOOXKAATh aHTHOAKTEPUAIID-
HBIH METATIMYECKUH IMHK B CIIIOHY W/UITM HA YYACTKH POTOBOM MOJIOCTH U 00ECNEYNBATh JUTMTEILHOE aHTHOAK-
TepHajbHOE AeiicTBHE In situ.

HononuurensHas nHhopManus

US 3751391 (National Research Development Corp) packpbiBaeT crnoco0 MOAYHEHUS XUPYPTHUECKOTO
(MI0MOMPOBOYHOr0) IEMEHTA NMYTEM CMEIIMBAHUA MOPOIIKA OKCH/IA METAJIa XUPYPrUUECKOro KauecTna, BO0-
pPacTBOPUMMOro MOJMMEpPa aKPHIOBOH KHCIOTHI U BOABI C MTOJYYEHHEM ObICTPOTBEPACIOMICH MIACTUYHON MACCHI.

GB 110154 (Andresen) onucsIBaeT crocob MonyuYeHUs Npenapara At IUIOMOMpOBaHUs 3yOOB, KOTOPHIH
BKJIIOYAET MOjABepranue GHopmaibIeruia, 3BreHoIa U KBAaCLOB TEPMUUECKON peaklMM 10 TEX Iop, rmoka ¢op-
MaibJETUl HE COCTUHUTCS C 3BICHOJIOM, BBIIEPXKMBAHHUE MOIYUCHHOH XKeIeoOpa3Hol Macchl 1 €€ OXJIax/e-
HMS ¥ 100aBIEHHE OKCU/IA IIMHKA C TTOJYYECHHEM NACTHI.

baza nanueix GNPD XP002772470 packpsiBacT KOMIIO3UIIHMIO JUIS YXO/a 3a MOJOCTBIO PTa, COACPKAIIYIO
9BTEHOJ U OKCH LIMHKA.

WO 2011/162756 (Colgate) onucsiBacT TepaneBTHICCKUE OPATHHBIC KOMIIO3UIIUY, TPUTOAHBIC AT JICUCHUS
pa3IMYHBIX 3a00JI€BaHMI POTOBOI MOJOCTH. YKa3aHHBIE KOMIIO3UIMU CIIOCOOHB! 00ECTIEYUTh OJIOKUPOBAHHUE JICH-
TUHHBIX KaHATBIEB U B TO K€ BPEMSI MIOKA3bIBAIOT dHTUOAKTEPUATbHYIO U aHTUKAPUECHYIO 3 (DEKTUBHOCT.

EP 1216681 A2 (Hanix) packpbIBacT KOMIIO3UIMIO MOKPBITUA I 3yOOB, COACPIKAIIYIO IIEIAK, PACTBO-
pUTENH MIE/UTaka X THTAHUPOBAHHYIO CIIIOAY B KAYECTBE OCHOBHBIX KOMIIOHEHTOB.

WO 2016/105438 Al (Colgate) onmuchIBacT KOMITO3UIIUK 3YOHOM MACThl ¢ HU3KUM COACPKAHUEM BOJBI,
KOTOpBIE cosiepkaT 3h(HeKTHBHOE KOIHMYECTBO UCTOYHUKA HOHOB IIMHKA, HCTOYHHKA MOHOB OJIOBA, nonudocdar
U KHUCIIOTY.

WO 2012/064319 Al (Colgate) packpbIBa€T KOMIIO3UT ¥ KOMITO3UIIMHU I YXOJa 3a MOJOCTBIO PTa, Npe-
Ha3HAuY€HHBIE JUIS IPUMEHEHUS BO PTY C LEIBIO 3aMEJICHUs HAKOIUIEHHUs 3yOHOro HaleTa M/MiIM 3yOHOro KaM-
Hs1. KoMno3uT npeacraBnser co00i MUKpoarperar, coJep kKalliiii MOKPHITHIE MOJIMMEPOM U CTAOUITH3UPOBAHHEIE
MOBEPXHOCTHO-aKTHUBHBIM BEIIECTBOM YaCTHIBI, B OCHOBHOM, HEPACTBOPUMOIO METAJIa, COJM METajula HMIH
OKCH/Ia METaNa, HalpUMep, OKCH/Ia IIMHKA.

WO 2015/036285 Al (Unilever) onucbiBaeT KOMIO3UIIMIO JUIA YXOJa 33 TOJIOCTBIO PTa, COMCPKAIIYIO CH-
JIMKAT KaublMA M YaCTUUBI C BHICOKUM IOKa3aTelIeM MPENTOMIICHUA, B KOTOPOI CHIMKAT KaublUd U YaCTUIBI C
BBICOKUM I10Ka3aTeNIEM NPEIOMIIEHHUS MPUCYTCTBYIOT B OTHOCUTEIBHOM MacCcoBOM cooTHomeHuy ot 1:10 no 5:1
Y TTOBEPXHOCTH YACTHUII C BEICOKMM ITOKA3aTENEM MTPETIOMIICHUS, B OCHOBHOM, HE MOKPHITA KAIbIIUEM.

BrlmienpuseneHHas JONONHUTENBHAS HHQOPMANMU HE OMMCBHIBAET KOMIO3UIMIO IS YXO/a 3a IOJOCTHIO
pra, COJAEpXKaIlyI0 OKCH/ IMHKA, BCIIOMOTaTEIbHOE OCAXIAIOIIEE CPEACTBO, BRIOPAHHOE U3 MOIMAKPUIOBOM
KHCIIOTHI, 3BI€HOJA MIIM MX CMECEl, ¥ arcHTHI, MOJE3HbIEe A1 3y00B, M B YACTHOCTU TAKYI0 KOMIIO3UIMIO IS
YXO0/1a 3a MNOJIOCTBIO PTa, KOTOpas CocoOHa YIYUIIMTG JOCTABKY M OCAX/ICHHUE MOJIE3HBIX A 3yOOB areHTOB Ha
MOBEPXHOCTH 3yOOB IS YIYYIIEHUS COCTOSHUS 3yOOB.

o1 -



044014

TecThl ¥ TEPMUHBI

CpeacTBo A YUCTKY 3yOO0B.

"CpeacTBo U1l YUCTKU 3y00B" JUIA MM HACTOSIIETO M300peTeHHs 03HAa4YaeT 3yOHYI0 macTy, 3yOHOil no-
POILOK, XUAKOCTb, KEBATEIbHYIO PE3UHKY MM APYTOH Mpenapar Ajs YUCTKU 3yGOB MU APYTUX MOBEPXHOCTEH
B POTOBOM MOJIOCTHU.

3yOHas nacra.

"3y6Has macTa" /Ui IENM HACTOSIIErO M300pEeTEeHHs O3HAYaeT MacTy WIIM Telb 711 YUCTKU 3yOO0B C MpH-
MeHeHHeM 3YOHOM meTkd. OcOOeHHO NMPEeANOUTHTEIBHBIMU SBISIOTCSA 3YOHBIC MACTHI, PUIOTHbBIC AT YUCTKH
3y00B MICTKOM B TCYCHUE IPUMEPHO IBYX MUHYT.

OnonackuBaTenb 1S pTa.

"OnonackuBaTenb 171 pra’ A LENU HACTOSIIETO M300PETEHHs O3HAYAET )KUAKOE CPEACTBO, IPUMEHSIE-
Moe i1 mojockanus pra. OcoGEHHO NPEANOYTUTENBHBIMHU ABIAIOTCS ONONACKUBATENH, IPUTOIHBIE IS T10JI0C-
KaHHUs pTa cO CBUCTOM (NIPU NPONYCKaHUU PAcTBOpa yepe3 3yObl) U/unu GynpKkaHbeM (MPpU MOJOCKAHUU ropia) B
TEYECHUE MPUMEPHO MMOJMUHYTHI C TTOCACAYIOIMUM BHIIUICBEIBAHUEM.

Pa3mep yacTuusl.

"PazMep wacTUIBI" 1A [ETU HACTOAIIETO H300PETCHUS O3HAYACT TUAMETpP YaCTHIIbI, ECITU HE YTBEPKAACT-
cs unoe. IlogpaszymeBaeTcs, 4To TMaMeTp 03HAYaeT HaMOOJIbIIEE U3MEPUMOE PACCTOSHUE HA YAaCTHIE B CIy4ae,
€cIIM YETKO onpejeneHHas chepa He chopMUpoBaHa. PazMep 4acTUIBI MOXKET U3MEPSATHLCS, HATPUMED, METOIOM
JUHAMU4Ueckoro paccesHus cera (DLS).

KoMmnosurnas yactuna.

"KoMmo3uTHas dactuna" 17 LENU HACTOAMIETO M300pETCHHMA 03HAYACT YACTHUILY, COACPXKAIIYIO IMEPBBIH
KOMIIOHEHT - S/Ip0 ¥ BTOPOil KOMIOHEHT - 000JIOUKY, ITPH 3TOM SIpO M 0060JI04Ka COCTOAT U3 Pa3HBIX MaTepHANOB.

IToxa3zarens npenoMIeHHUs.

I[Toxa3zarens npenomneHus ykaszaH npu remnepartype 25°C u iuHe BOIHBI 589 HM.

pH

pH yxa3zan npu atmMocdeproM naBnenuu u temneparype 25°C. Urto kacaercs pH xomnosunuu ans yxona
3a MOJIOCTHIO PTa, TO OH o3HayaeT pH, U3MepeHHbIH MociIe PABHOMEPHOTO AMCIEPTUPOBAHUS W/UIH PacTBOpE-
HUS 5 MacCOBBIX YacTell KOMMO3MIMU B 20 MacCOBBIX HacTAX O4MIIeHHOH Boasl mpu 25°C. B wactHoctH, pH
MOXHO U3MEPUTh, CMEIIAB BPYYHYIO 5 I KOMIIO3UIIMH I YXOJa 3a MOJOCThIO pTa ¢ 20 Ma BOBI B TeueHue 30
CEKYH/T M 3aTeM cpa3y ke npoBepuB pH ¢ moMousro uaukaropa unu pH-merpa.

ITo cymecTBy, HE COJIEPIKHUT.

"ITo cymmiecTBy, HE COACPXKUT" AA IEIM HACTOSIIETO M300peTeHus o3HauaeT MeHee 1,5 mac.%, npennoy-
tutensHo MeHee 1,0 mac.%, 6onee npeanourutensHo Menee 0,75 Mac.%, emme Gonee NpeNOYTUTEIRHO MEHEE
0,5 mac.%, naxe 6onee npeanoututenbHo MeHee 0,1 Mac.%, Haubonee npeanoutureasao ot 0,0 1o 0,01 mac.%,
B IepecyeTe Ha OOIYI0 Maccy KOMIO3UIMU /I YXO/a 3a IMOJIOCTBIO pTa, BKIIIOYas BCE AMANA30HbI B Npejaenax
yKa3aHHBIX.

Bs3kocTb.

Bsi3kocTh 3yOHOMH MACThI - 3TO MOKA3aTENb, U3MEPAEMBIH ¢ MOMOIBIO BUCKo3uMeTpa bpykdunpaa (mumnux-
nenb Ne 4) npu koMHatHOH TemmnepaType (25°C) u ckopocTH BpaleHus S 06/MUH. BelpaxkaeTcst B caHTHITya3ax
(cII=mlla-c), ecnu HE OrOBOPEHO UHOE.

Pemunepanusanus.

"Pemunepanuzanus” 175 T HACTOSAIIETO H300PETCHUS O3HAYAET in Situ (T.€. B pOTOBOil MomocTu) obpa-
30BaHUe hochaTta KanbluA Ha 3y0ax (BKIHOUAA CJIOM Ha 3y0ax TOMMUHOM oT 10 HM 10 20 MKM, MPEeAMOYTUTENb-
HO oT 75 HM 10 10 MxM, Haubonee MpeanOYTUTENBHO OT 150 HM 10 5 MKM, BKITIOYas BCe AMana3oHbl B Mpeaeax
yKa3aHHBIX) I YMEHBIICHUS BEPOSTHOCTH YYBCTBUTEIHHOCTH 3y00B, Kapueca 3y0OB, s pereHepaluy dMaiu
W/MIM yIydIIEHUS BHEIHETO BUJA 3yOOB 3a CYET UX OTOEIUBAHUS B pe3yspTaTe 00pa3oBaHus HOBoOro docdara
KabIIHs.

IIpouce.

3a MCKIIIOUYEHHEM ITPUMEPOB MIIM TEX CIYYaeB, KOT/a SBHO YKa3bIBAETCS MHOE, BCE YUCIIOBHIC 3HAYCHUS B
HACTOSIIIEM ONMCAaHMHU, 0003HAYAIONIME KOMMYECTBA MaTepUaia MM YCIOBUS peakuuu, Guinueckue CBOHCTBA
MaTepuaIoB U/UIM IPUMEHEHHUE, HEO0A3aTEIBHO ClIEYET MOHUMATh Kak MOAM(GUIIMPOBAHHBIE CIIOBOM "0KOJI0".

Bce xonmuecTBa MpUBOAATCS B MEPECUETE HA MACCY KOHEYHON KOMITO3UIIMH IS YXO/a 32 IOJOCTHIO PTa,
ecau He oroBapuBaercs MHoe. ClielyeT OTMETHTh, YTO NPHU YKa3aHMHM TIOOBIX AMAaNa3oHOB 3HAYCHU modoe
KOHKpPETHOE BEepXHee NpeaebHOe 3HAaUCHUE MOXKET OBITh CBA3aHO € HOOBIM KOHKPETHBIM HIKHUM NpeIeIbHbIM
3HAYCHUEM.

Bo u3bexanue pasHouTEHHMH cioBO "conmepikamuMil” O3HauyaeT "BKIIIOHYAIOMIMHA", HO Heobs3aTeabHO "co-
cTosimuit u3" UM "coctaBaeHHbIH u3". JIpYTUMHU CIOBAMH, MEPEUUCTICHHBIE CTAAWH MM BAPUAHTHI HE TOJDKHBI
paccMaTpUBaThCs Kak UCUEPITBIBAIOMIHLE.

PackpeiTe M300peTeHUA, NPUBEACHHOE B TAHHOM JTOKYMEHTE, CIENYET PaccMaTpuBaTh Kak OXBATHIBAIO-
Iee BCE BApUAHTHI OCYIECTBICHUS, KOTOPHIE 3asBJICHHI B (hOPMYJIe H300pETEHUS KaK MUMEIOIIHUE MHOXKECTBEH-
HYIO 3aBUCUMOCTB JAPYT OT APYTa, HECMOTPS Ha TO, YTO B (hopMysie H30OPETCHUS OHH MOTYT HE UMETh MHOXECT-
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BEHHOH 3aBUCUMOCTH MJTH U3OBITOYHOCTH.

Ecmu xakoi#i-mu60 npu3Hak pacKphIBAECTCA MO OTHOIICHUIO K KOHKPETHOMY acEKTy U300peTCHUA (HAampu-
Mep, KOMITO3UIMS MO U300PETEHUIO), TO TAKOE PACKPHITUE CIEAYET TaKXKE PacCMaTPUBATh KaK NMPUMECHUMOE K
JM000MY IPYTOMY acMeKTy H300peTeHUs (Hanpumep, cnocob nmo u3obpeTeHuro) mutatis mutandis (¢ BHeceHHEM
HEOOXOTMMBIX U3MEHEHHU).

Kparkoe omicanue cyuiHocT# H300peTeHus

B mepBoM acmekre Hacrosiee U300PETCHUE HANPABICHO Ha KOMITO3UIIMIO JUIS YXOJa 3a MONOCTBIO PTa,
COEpXKAILYIO:

a) OKCHU/JI ITMHKA,

b) BcmoMorareapbHOE OCaXIAIOIIECE CPEACTBO, BRIOPAHHOE U3 MOJHAKPUIIOBOM KUCIOTHI, 3BICHOIA MITH UX
cMecel,

C) areHT, NOJIC3HbIN A5 3yOO0B, U

d) dbuznozoruyecku MpUEMIEMbI HOCUTEIT,

B KOTOPOU arcHT, MOJIC3HBIH 17 3y0OB, MPEACTaBIACT CO00M OTOENUBAIOIIMI areHT B (hOPME YaCTHUII,

B KOTOPOI OKCHUJ IIMHKA U BCIIOMOTATENHLHOE OCAKIAIOIIEE CPEACTBO MPUCYTCTBYIOT B MACCOBOM COOTHO-
menuu ot 10:1 10 1:5; u

B KOTOPO# MacCoOBOE OTHOIICHUE OKCHAA IIMHKA K are¢HTY, MOIC3HOMY I 3y0OB, HAXOMUTCSA B AHAMA30HE
ot 1:30 mo 20:1.

Bo BTOpOM acmexTe HacTosIee U300PETEHUE HAMPABICHO HA YIIAKOBAHHBIH MPOAYKT U YXOAA 3a MONOCTHIO
pTa, coaep Kaluii KOMIO3UIMIO JJ11 YXO/a 3a MOJIOCTHI0 pTa MO MEPBOMY acTeKTy HACTOSIIIETO U300PETCHUS.

B TpetheM acnekte HacTosAmee M30OPETCHUE HANPABICHO Ha CIOCO0 YIYUIIEHUS COCTOSHUS 3y0OB MHIU-
BUIyyMa, BKIFOUAIOMIMH CTaIUI0 HAHECCHUS KOMITO3UIIMYU I yX0/a 3a MOJOCTHIO PTa COrNIAaCHO JH000MY Bapu-
AHTY OCYIICCTBJICHUSA MEPBOTO aCMEKTa M0 MEHBIICH Mepe Ha OJHY MOBEPXHOCTh 3yOOB UHAWBUAYYMA. B wact-
HOCTH, HacToAIIee M300PETCHUE HAMPABICHO HA CNOCO0 OTOCTMBAHUS M/UIM YMCHBIICHUS YYBCTBUTEIBHOCTH,
U/UITH pEMUHEpaTU3aluy 3y0OB UHAUBUIYYMA.

Bce apyrue acnekTsl HACTOANIETO U300PETEHUS CTAHYT 00JIee OYEBUIHBIMU MOCIE PACCMOTPEHUS MOIPO0-
HOT'O OMUCAHUA ¥ HUXKECICTYIOIUX TPUMEPOB.

IToapo6Hoe onucanue

B Hacrosimee BpeMs ynanoch OOHApYXHUTh, YTO KOMITO3MIIUA AJIA YXOJa 3a MOJOCTBIO pTa, COACpkKamias
OKCHJT UHKA, BCTIOMOTATEIHEHOE OCAKAAIONICE CPEACTBO U ar¢HTHI, OJIE3HBIC A1 3yOOB, YIYUIIAeT AOCTABKY U
OCX/ICHUE arcHTOB, MOJIC3HBIX A1 3yOOB, HA MOBEPXHOCTH 3yOOB, MOBHIIIAS, TEM CaMbIM, 3(h(HEKTUBHOCTH J10C-
TaBKU YKa3aHHBIX arcHTOB IS YIYHINCHUS COCTOSHUSA 3y0oB. K TOMY ke, ocakJIcHUE OKCHJIA IIMHKA Ha IO-
BEPXHOCTH 3y0OB MOXET BEICBOOOXKIaTh AHTUOAKTEPUATBHBIH METANIHYCCKUNA [UHK B CIIOHY W/UIIM HAa YYACTKU
POTOBOH MONOCTH M 0OECIIEYNBATh AIUTENBHOE aHTHOAKTEpHANbHOE AeHCTBHUE 1n situ. DPPeKTUBHOCTH T0CTAB-
KH B KOHTEKCTE ONMUCAHUS O3HAYAET CIMOCOOHOCTH NOCTABIATh U OCAKIATH arcHTHI, MOJE3HBIC 1A 3y0OB, Ha
MOBEPXHOCTHU 3y0OB HHIUBUAYYMA.

Oxcuja nuHKa SBISETCA HEOpraHu4eckuM coeauHeHueM Ghopmyasl ZnO. [IpeAnodYTuTeIsHO OKCH IIMHKA
COTJIACHO HACTOAIIEMY M300PETCHUIO MPEACTABIACT COOOH YaCTUIBI, KOTOPHIC MOTYT UMETh Pa3HbIE Pa3Mephl U
dopmy. HacTuibl MOTYT UMETH CHEPUUECKYIO, TUIACTUHYATYIO UM HENMpaBUWILHYIO Gopmy. PasMep uvactun B
KOHTEKCTE OMUCAHUS OTHOCUTCS K TUAMETPY YAaCTHUIl, €CJIM HE YTBEepkaAacTcsa uHoe. Ilon muamMerpom umeercs B
BUIy HauOOJbIIIEE UBMEPUMOE PACCTOSHUE HA YACTHIE B CITy4ae, €CNIM YeTKO ONpeneicHHas cdepa He chopmu-
poBaHa. Pa3zMmep wacTul MOXKET U3MEPATHCA, HANpUMEp, METOIOM JWHaMmu4eckoro paccesHus csera (DLS).
JluaMeTp yacTUIl OKCHa UHKA 3a4aCTyI0 cocTaBiaAeT oT 10 HM 10 MeHee S0 MKM, IPEAMOYTUTEIBHO OT 50 HM
1o meHee 10 MxM, Gonee mpeanoyTHTENBHO OT 75 HM 10 S MKM, Haubonee nmpeanouturensHo ot 100 HM 10
1 MKM, BKTIOUAsd BCE AMAMA30HBI B Npe/eiax yka3aHHBIX. [[oAX0oAsIUe YacTUIBI OKCHUA IIMHKA KOMMEPYECKH
JOCTYTIHBI, HAPUMED, OT TAKUX NMOCTABIIMKOB kak Aladdin.

AJBTEPHATUBHO MM TOMOJHUTEIHHO KOMITO3UIIMA A7 YXOJa 3a MOJOCTHIO pTa MO HACTOAIIEMY H300pe-
TEHUIO MOXET COJEPKATh COJMM WM OKCHUABI IPYTHX MeTaioB. MmocTpaTUBHEIC, HO HE OrpaHUYMBAIOINIME
NpUMEPBI BUJIOB COJICH UITH OKCUIOB METANIIOB, KOTOPHIC MOTYT UCMOJB30BATHCA B HACTOAIIEM H300pPETCHUH,
BKJTIOUAIOT, HANpuUMep, GTOPUT KaablUs, OKCUIbI MarHus, BUCMYTa, KalbllUs, MEAU, CTPOHIIUA, Oapus u ceped-
pa, UX CMECH MU T.1I.

B TUNMYHBIX clTyyasx KOMIO3UIMA NI YXOJAa 3a MOJOCTHIO PTa MO HACTOSIIEMY U300PETECHUIO COEP-
#uT ot 0,1 10 35 Mac.%, 6oaee mpenmoututensho oT 0,5 10 20 Mac.%, Hanboaee NPEAMOYTUTEIBLHO OT | 10
10 Mac.% oxcuia NUHKA B MEpecyYeTe Ha OOIIYI0 MACCy KOMIO3UIIMY IS YXO/a 33 MOJIOCTHIO PTa, BKIIOYAsA BCE
JIMana3oHbl B MpeaeiaX YKa3aHHBIX.

BcnomorarenpHoe ocaxaaroniee CpeaCcTBO JUIA NMPUMECHEHUS B HACTOSIEM HM300PCTCHUU JTUMHUTUPYETCS
TOJIBKO CTENIEHBIO €r0 BO3MOXHOT0 UCMOJH30BAHUA BO PTY. B NmpeAmoyTUTENEHOM BapUaHTE OCYIICCTBICHUS
U300peTeHNs BCIOMOTaTeIbHOE OCAKIAIOIIEE CPEICTBO PEarupyeT ¢ OKCUIOM IMHKA ¢ 00pa3oBaHUEM Xejara,
KOTOPBIA NPUIUNACT K JCHTUHHBIM KaHAIbllaM H/MIM JCHTHHHBIM MOBEPXHOCTSIM, OKKIIOAUPYS NCHTUHHBIE
KaHaJIBIBI U/UITH UX OTKPBIThIC KOHILI. He skemast cBS3bIBaTH €O TeOpUCH, aBTOPHI HACTOSIIETO U300PECTCHUS
BBIIBUHYJIM MPEANOTI0KEHUE, YTO XEIaT 3aTBEPACBACT 32 KOPOTKOE BPEMs, YTO MOXKET CHOCOOCTBOBAThH yIep-
KUBAHUIO ar¢HTOB, MOJE3HBIX Ui 3y0OB, HA MOBEPXHOCTU 3y0OB 3a CUCT MOBBIIICHUS UX YCTOMYUBOCTHU K YCH-
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JIMIO CIBUTA.

[IpeaAnoYTUTENFHO BCIIOMOTATENbHOE OCAXKAAIONICE CPEACTBO BBHIOUpAETCS M3 MONHAKPUIOBOH KHCIOTHI,
9BrEHOJA UM UX CMECEH.

B 0IHOM NpeamoYTUTENHEHOM BapHaHTE OCYIICCTBICHUA M300pETEHHS BCIIOMOraTelbHOE OCAXIANoNICE
CPENCTBO COACPXKUT UJIH SBISETCS IBICHOJOM, KOTODBIH NMpeACTaBIgeT co0oil (heHUINPONEH, auTUI3aMelCH-
HBIH TBASIKOJ, IKCTPArMPOBAHHBINA U3 PA3TMYHBIX UCTOYHHUKOB, TAKUX KaK MBO3AUYHOE MACNO, MYCKATHBIN Opex,
KOpHUUa, Ga3UIHK U TaBpoBblil MUCT. CTPYKTYpa 3BreHONA JACTC HUXKE!

OH

OCH,

[Toaxoasuii 3BreHOT KOMMEPHECKU JOCTYIICH, HAMPUMED, OT TAKUX MOCTaBUIMKOB kak Aladdin.

B ApyroM npeanouTUTENbHOM BapHaHTE OCYIECTBICHHS BCIIOMOraTelbHOE OCAXKAAIOIIEE CPEACTBO CO-
JICPKUT WM SBIACTCA MOJUAKPUIOBON KUCTOTOU. TToaMaKpUIOBask KUCIOTa B KOHTEKCTE OMUCAHUS BKITIOYAET
MONHAKPUIOBYIO KUCIOTY, €€ (DU3UONOrMUYCCKU NPUEMIIEMYIO COJIb MM UX CMECh. B 4acTHOCTH, mpeanoyuraet-
Cs TOJTUAKPUIOBAs KUCIOTA ¢ MOIAPHOI Maccoii, Bappupytomeiics ot 500 o 10000 r/mMoip, 6oaee npeanoyTu-
TENLHO -MOIsIpHas Macca koneonercs ot 1000 1o 5000 r/Monb. Ecau yka3piBaroTCsA MOJIPHBIC MACChI, TO OHU HE
BKJTIOYAIOT MAcCy JIIOObIX NPOTUBOMOHOB MIIM THApAaTallMOHHON BOJBL. IloAXOAsINas MoaMaKkpuaoBas KUCIOTa
KOMMEPYECKH JOCTYTIHA, HAPUMEp, OT TAKUX NOCTaBIIMKOB kak Aldrich.

KoMmno3unus a8 yxoaa 3a MOJNOCTBIO pTa B TUIMUYHBIX caydasx coaepxut ot 0,01 mo 20 mac.% Bcromo-
raTeJbHOI0 OCAX/IAIOIIETO cpeacTBa, Ooiee npeanoututrenasHo ot 0,05 no 10 mac.%, eme Goxee npenmoyTH-
tensHO OT 0,1 10 8 Mac.%, Haubonee npeanoururensHo ot 0,5 1o 5 Mac.%, B mepecyeTe Ha OOIIYIO Maccy KOM-
MO3UIUH JUTA YXO0/a 33 MONOCTHIO PTa, BKIIOYAs BCE AMANA30HbI B IpeeaaX yKa3aHHbBIX.

KoMnosunus ans yxosma 3a MOJOCTHIO PTa COAEPXKUT OKCHUA LIMHKA M BCIIOMOTaTEIbHOE OCaXIAoIIce
CPeICTBO B MacCOBOM cooTHomeHuu oT 10:1 10 1:5, npeanourutensHo ot 5:1 10 1:3, Gonee NpeANOUYTUTEILHO
or3:1 no 1:2.

ATEHT, MoJe3HbIH it 3y00B, B KOHTEKCTE OMUCAHUS O3HAYAET AaKTUBHBIM ar¢HT, OOBIYHO JOCTABIACMBIN Ha
3yObl YEIOBEKA W/UIIM B POTOBYIO MOJIOCTH, BKIIOMAS ACCHBI, A8 YKPEIUICHUS WM YIYUIICHUS XapaKTEPUCTHUK
9TUX 3yOHBIX TKaHEeH. ENUHCTBEHHOE OrpaHMYEHUE B OTHOMICHUU ar¢HTOB, MOJC3HBIX 111 3y00B, KOTOPHIE MOTYT
UCTIONB30BATHCA B HACTOAIIEM M300PETEHUH, 3aKITIOUACTCS B TOM, YTO OHU JOJDKHBI OBITH TPUTOTHBI UTA UCTIONE-
30BaHUA BO PTY. ATCHT, MOJE3HBIN UTA 3y0O0B, MPUCYTCTBYET B KOMIO3MIMMH JUTA YXO/a 3a MOJOCTBIO PTa B J0MOI-
HEHME K OKCUTY IIMHKA U BCIIOMOTaTEILHOMY OCRXKIAIONIEMY CPEICTBY, KOTOPHIE BKIIOYECHBI B KOMIO3UIIHIO.

B THNMYHBIX CAyYasX areHT, MOJC3HBINA IS 3y0OB, BHIOUPACTCA M3 ONTUYECKUX ar€HTOB; OMOMUHEPATH-
3VIONIUX ar¢HTOB; AaHTUOAKTCPUATIBLHBIX Ar€HTOB, ArCHTOB, YKPEIUISIONIMX 3/I0POBbE JCCEH; ar¢HTOB, CHUKAIO-
IIMX YYBCTBUTEIBHOCTH 3y0O0B; ar¢HTOB, MPEMATCTBYIOMUX OOPa30BAHUIO 3YOHOr0 KaMHS; ar¢HTOB, NPUAAIO-
IIUX CBEXKECTh, UM CMECEH MEPEUUCICHHOrO.

Hanpumep, onTuyecKue areHThl, TAKUE KaK OKPAIIUBAIONIME arCHTHI, HAPUMEP, OTOCIUBAIOIIUE arCHThI U
nurMeHThl. [IpeANOYTUTEIRHO TUTMEHT, €CJTU OH UCMOIB3YETCA, ABIACTCS (PUONETOBBIM UIH CHHUM, UMEIOIIUM
yroa usetnoro toHa (h) B CIELAB-cucreme ot 220 no 320 rpaaycoB. TH NUIMEHTHI MOTYT BBIOMPATHCS M3
OJIHOrO unu BoJiee mUrMeHToB, nepeuncaeHusix B Colour Index International (MesxayHapoaHbIit KaTaaor Kpacu-
Tenel (MMrMEHTOB)), TA€ OHU MEPEYUCICHB OT MUTMEHTA CHHEro | 10 MUrMeHTa cuHero 83 U OT nurMeHTta Gu-
0ieToBOro 1 710 murMeHTa (huoneToBoro 56. B Apyrom mpeanodTUTEIHHOM BAPUAHTE OCYIIECTBICHUSA U300pe-
TEHUA ONTUYECKUE arCHTHI MOTYT BHIOUPATHCS U3 OJHOrO MM 0OJICEe ar¢HTOB, TAKUX KaK CII0Aa, UHTepQEpeH-
[MOHHAS CII0[a, HUTPUI 0Opa, XJIOMbA MOJU(METHIMETAKPUIATA), KOMIO3UTHBIE MUKPOCHEPDI, CTCKIAHHBIC
YEHIYIKY, MOKPBITHIC JUOKCUIOM TUTAHA, MHBEPCHBINA OMal, XONECTCPUUCCKUM KUAKUIA KpuCTaml, GOTOHHAs
cdepa, nonas cdhepa ¥ OKCHI NMHKA. BUOMUHEpaTU3YIOMIME areHThl Il pEMUHEpATU3aluy 3yOHO! 3Manu Mo-
I'YT BRIOUPATHCA U3 OJHOTO UM 00Jee UCTOYHUKOB (HTOPUIOB, GHOMONEKYJI, OEIKOBBIX MATEPUATIOB, aMOP(HHO-
ro ¢ocdara xampuus, o-tpuxambuuiihocdara, P-rpuxansuuiihocdara; xapboHaTa KaabUUA, KaTbIMId-
nepunutHoro ruapokcuanatuta Ca;ox(HPO,)x(PO4)s.x(OH),.x (0<x<1), mukaneuuiipocdara (CaHPO,), nu-
ruapata aukansnuiidochara (CaHPO, 2H,0), ruapoxcuanatura (Ca;o(PO,4)s(OH),), MOHOrHApaTA MOHOKANb-
nuithocdara (Ca(H,PO,),-H,0), oxrakanemuithocdhara (CagHo(PO4)e:SH,O) u  terpaxamsuuiidocdara
(Cas(P0O,4),0). AHTHOAKTEpPUATEHBIC ATCHTHI MOTYT BRIOMPAThCSA U3 OJHOTO WU OoJiee U3 COJNICH METaNIOB, MPHU-
4EeM METAJUT BRIOUPAETCS U3 IIMHKA, MU, cepedpa UITH UX CMECH; TPUKJIO3aHa, TPUKIO3aH-MOHODoChaTa, TPUK-
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nokapbaHa, KYpKYMUHA, COCTUHCHUN HETBEPTUUHOTO aMMOHMS, OUCOUTYaHUTOB U JNIHMHHOIICTIOYEHHBIX TpE-
TUYHBIX AMUHOB; MPEAMOYTUTEIBHO - U3 COJNICH IMHKA, BKIIOYAA OKCUJ IIMHKA, XJOPHUI IIMHKA, alleTaT IIMHKA,
ackop0ar nuHKa, CyIb(ar NUHKA, HUTPAT [MHKA, IUTPAT IIUHKA, JTAKTAT IIMHKA, MEPOKCU IMHKA, HTOPU [IUH-
Ka, aMMOHUICYIh(AT IUHKA, OPOMUA IUHKA, HOAUA IMHKA, TJIFOKOHAT IIMHKA, TApTPAT IIMHKA, CYKIIMHAT IIUHKA,
dopmuar nuHkKa, GeHoICYNbHOHAT UHKA, CANTUIIMIAT IIMHKA, ruiepodochaT IMHKA UIH CMECh MEPEHYUCICH-
HOTO. ATEHTHI U YKPEIICHUS 370POBbS ICCEH MOTYT OBITh BEIOPAHBI U3 OJHOTO MM 00JIce MPOTHBOBOCIATIU-
TENBHBIX ar¢HTOB, OY(PEepOB OT 3yOHOr0 KaMHS, OMOMONEKYI, OCITKOBBIX MATCPUAIOB, BATAMUHOB, PACTUTCIb-
HBIX 3KCTPAKTOB U KYPKYMHHA. ATCHTHI, IPUAAIOIIUE CBEXKECTh, MOTYT MPEACTABIATL COOO0M apoMaTH3aTOPHI,
BBIOMpACMbIE U3 OJHOTO UM 00Jee U3 MATHI MEPEHHOM, MATHI KOJOCKOBOM, MEHTOMA, 3UPHOro Macia pacre-
HU1, TBO3AMYHOIO Macia U Maciia IUTPYCOBBIX.

ATEHT, MONE3HBIN A1 3yOO0B, MPEANOYTUTENHLHO MPEACTABIICT COOO0M YaCTUIIBI, TOCKOJIBKY OHUM obecre-
YUBAIOT MAKCUMATBHYIO MJIOMIA(h TOBEPXHOCTH KOHTAKTA C TKAHAMU 3y0OB.

B npeanourutresHOM BapUaHTE OCYIECTBICHUS M300PETCHUA ar€HTOM, MOJIC3HBIM A 3yOO0B, SBASCTCS
0oTOENUBAIOMIMI areHT B GOpME YacTUIl A1 OTOETUBAHUA 3y0OB.

B Tunu4HBIX cydasx OTOCTMBAIONIUI areHT B (hopMe YacTHIl COACPIKUT MaTepUal, CocOOHbIH huzuye-
CKU M HE3aMEJTUTENHHO YIYYIIaTh XapaKTCPUCTUKU 3y0OB, B YaCTHOCTH, OTOEIUBATh 3yOBl. UTOOKI 0Occmeyn-
BaTh NMPEBOCXOHBIN oTOeTUBaromuil 3G dexr, MaTepuan mpeAMOYTUTEILHO TOKEH UMETh BRICOKUIT MOKa3aTelb
NpeIOMIICHUS - IO MEHBIIEH Mepe 1,9, 6oee mpeAmoUTUTEIHFHO IO MEHBIICH Mepe 2.0, naxe 6oaee MpeanoyTu-
TENBHO MO MEHBIICH Mepe 2,2, emie 6oIee MPeANOYTUTEIEHO MO MEHBIICH Mepe 2.4, HauboJiee MPeanoUTHTEb-
HO 1O MEHBIIEH Mepe 2,5. MakcuManbHBIM NOKa3aTelb NPEIOMICHUS MaTepuaia 0co00 He TUMUTUPYETCA, HO
NPENOUTUTEIHLHO OH cocTaBnsaeT 10 4,0. [IpeanouTuTesHO MaTepHam UMEET NMTOKA3aTeNb MPEIOMCHUS B AUa-
nasone ot 1,9 10 4,0.

OCo0CHHO MOIXOIAIUME MaTepUaTaMU SBISIOTCS COCTUHCHUS METAUIOB, U MPEATIOUYTUTCIHLHBIMY SBIIA-
IOTCS COCTUHCHUS, B KOTOPBIX METAJUT BBIOpaH U3 1uHka (Zn), tutana (Ti), nupkonus (Zr) unu ux KOMOUHAIUH.
IIpenno4TUTETIHHO COSAUHEHUE METAIIIA ABIACTCA (UM MO MEHBIIEH Mepe BKIIIOYAET) OKCHUAOM METaLIa, TAKUM
kak nquokcun tutana (T10,), okcun nunka (Zn0O), nuoxcun nupkorus (Zr0,) unu ux xom6unanus. Kpome toro,
OTOENUBAIOMIMI arcHT B (POpME HaCTUIl MOXKET TaK)KE BKITIOYATH COCAMHCHUS, HE ABIAIONUECS OKCHIAMU Me-
TaJJIOB (HE OKCH/IBI METAJLJIOB), TAKUE KaK TUTAHAT CTPOHIHUSA U CYIbGOUA IUHKA.

B npeanodtutensHOM BapHaHTE OCYIECTBJICHUS M300pETCHUS OTOCIMBAIOMIMI areHT B (hopMe 4YacTHIl
BKJTIOUACT OKCHJIBI METAJLIOB, COCTUHCHUS, HE SBIAIONIMECS OKCHUIAMU METAUIOB, MITH X KOMOMHAIIUU B KOJTH-
yecTBe NMo MeHbled Mepe 50 mac.% otOenuBaromiero areHra, 6ojee MPEANOYTHTENBHO IO MEHBIIEH Mepe
70 mac.%, emte 6oaee mpeamoutureapHo ot 80 1o 100 Mac.%, Haubonee NpeAMOUTUTENIHHO OT 85 10 95 Mac.%.
B 0co0eHHO NpeAnoYTUTEILHOM BapUaHTE OTOCIUBAIONIMI areHT B JOpME HaCTHIl COMEPKUT MO MEHBIICH Mepe
50 mac.% nuokcuna THTaHa, Hauboiee mpeanouTurensHo oT 60 1o 100 mac.% nuoxcuaa TMTaHa, B IEpECUETe
Ha 00IyI0 Maccy OTOEIMBAIOIIETO areHTa, BKIII04as BCE AMaNa3oHbl B IIpe/eiIax ykasaHHbIX. B apyrom ocobeH-
HO MPENOYTUTCIFHOM BapHAHTE OTOCITUBAIOIIUE ar€HTHI B JOPME HaCTUIl ABIAIOTCSA C1a00 pacTBOPUMBIMU HITH
HEpacTBOPUMBIMYU B BOJIC, HO Hau0OJIeE MPEANOYTUTEIIEHO - HEPACTBOPUMBIMU B BOJIE.

B mpennoytuTensHOM BapHaHTE OCYIIECTBICHUS M300PETCHHUS OTOCITMBAIONIME ArCHTHI B (hOPME HaCTHIl
NPEACTaBIAIOT CO00M KOMIO3UTHBIC YacTUIB!. [loka3aTens MpeIOMIICHUS KOMIO3UTHBIX YaCTHII, COACPIKAIIUX
fonee O/THOrO Marepuana, MOXXKHO paccYMTaTh Ha OCHOBE NMOKa3aTelIeH NMpEeNoMIICHUS M OOBEMHBIX J0JIEH CO-
CTaBJIAIONIMX UX MATEPUAIOB COINIAaCHO Teopuu 3PGeKTUBHOM cpeapl KOMIIO3UTOB, KaK ONMUCAHO, HAPUMED, B
WO 2009/023353.

KoMmno3utHas yacTuna Conep>KUT NEPBBIH KOMIOHEHT - AP0 U BTOPOM KOMITOHEHT -0007104Ky. B Tunuu-
HBIX CITy4asX AP0 KOMIIO3UTHOM YACTHUIBI CONCPKUT MaTepuall, CIIOCOOHBIN (U3UUCCKU U HE3aMEIITUTEIBHO
YIIY4IIATh XapaKTEPUCTUKU 3yOOB, B YACTHOCTH, OTOEIUBATH 3yObl. UTOOB! 00eCEYUTh NPEBOCXOAHBIN OTOEIH-
Baromuil 3G GdeKT, ITOT MaTepuan MPEANOYTUTEIBHO JAOJKEH UMETh BBICOKHI IOKA3aTeNb MPEIOMIICHUS - 110
MeHbIIeH Mepe 1,9, 6oaee mpeanouTUTETFHO MO MEHbIICH Mepe 2,0, naxxe 0osiee MPEANOUYTHUTEIBHO MO MEHb-
miei Mepe 2,2, eme 60j1ee NPEAMOYTUTEIBHO MO MeHbIIeH Mepe 2,4, Haubojee NPeANOUTUTEIHFHO MO MEHbIIEH
Mepe 2,5. MakcuMabHBIH MoKa3aTeab MPEIOMICHUA MaTepuana 0co00 He TUMUTUPYETCS, HO IPEANOUYTUTEIBHO
oH coctaBiieT 10 4,0. [IpeanoyturensHO MaTepuan UMEET NoKazaTeb NpeJoMIeHus B tuana3one ot 1,9 10 4,0.

Oco0eHHO MOAXOASAIUMH MaTepUaTaMU ABIIAIOTCS COCAMHEHHUS METAIIIOB, TPH 3TOM MPEIIOYUTAIOTCS CO-
€MHEHUS, B KOTOPBIX METAJUT BeIOpaH U3 nuHkKa (Zn), Tutana (T1), nupkonus (Zr) umu ux komounanuu. Ipen-
MOYTUTEIIEHO COCTMHCHUE METaNIa ABIACTCA (MM MO MEHBIICH Mepe BKIIIOYACT) OKCUIOM METajLIa, TAKUM Kak
nuokcuna turana (TiO,), okeun nuuka (ZnO), nuoxcun nupkonus (ZrO,) umu ux xombunanus. Kpome Ttoro,
AP0 KOMIMO3UTHOH YaCTHIBI MOXET TAKKE COACPKATh COCIMHCHUSA, HE SBIAIONIMECS OKCUAAMU METAJIOB, Ta-
KHE KaK TUTAHAT CTPOHIUA U CYAb(UT IIMHKA.

B THMUYHEBIX cnyyasx sS1po KOMIO3UTHON YaCTHIBI COCTABIAET OT 3 10 98 Mac.%, MpeanoyTUTENBHO OT 6
1o 65 mac.%, Hauboaee mpeanouTUTEILHO OT 10 10 55 Mac.%, KOMITO3UTHOI YaCTUIBI B MEpECUETe HA OOIIYIO
Maccy KOMIO3UTHOM YaCcTHUIIBI, BKTIOYAsA BCE AUANA30HbI B MPeAeaax YKa3aHHBIX. B MpeImouTHTEIEHOM BapHaH-
TC OCYILECTBJICHUS U300PETEHUS AAPO COACPKUT METALTHYECKUE OKCUMBI, COCTUHCHUSA, HE SBIISIOIIUECS OKCH-
JaMU METAJUTOB, UM UX KOMOWHAIIMU B KOJTHYECTBE IO MeHbIIeH Mepe 50 Mac.% sapa, 6oj1ee NpeAnOYTUTEIEHO
no MeHemiei Mepe 70 mac.%, emie Gosee npeanoutureabHo oT 80 1o 100 mMac.%, HauboIEee NPEANOUTUTEIHHO
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ot 85 mo 95 Mac.%. B 0coOcHHO NpEeAnOUTUTEIFHOM BapHaHTE AP0 CONACPXKUT Mo MeHblied Mepe S0 mac.%
JUOKCHAA TUTaHa, Haubojee npeanouTureapHo o1 60 1o 100 mMac.% muokcuaa TUTaHa B MepecueTe Ha OOIIYIO
Maccy NepBoro KOMIIOHEHTA (A71pa).

BTopoit KOMIOHEHT - 000J0YKa - COAEPKUT MaTepuaj, MPUTrOAHBIN A8 MPUIUNaHUA K 3yOHOH 3ManH,
JCHTHHY WK K 060MM. B mpeanouTuTenbHOM BapHaHTe OCYIECTBICHUS BTOPOH KOMIIOHEHT (000JI04Ka) NPUTo-
JCH JUIS B3aUMOJACUCTBUA ¢ (docdaT-uOHAMHU € MOTYHCHUEM MPOAYKTOB peakuy Kanblusd U docdara in situ,
KOTOPBIC XOPOLIO NPUIHNAIOT K 3yOHOH MU, ICHTHHY HIIH K 000UM.

B TUnMYHBIX cay4yasx MaTepuan 0GONOUKH COACPKUT dIEMEHT KalblUil U HEOOA3aTENBHO IPYTHE METal-
JIBI, TaKME KaK Kajluil, HATpUil, aMIOMUHUI, MarHUi, a TAlOKe UX CMECHU, IIPUYEM 3TH HeoOs3aTeabHbIC METAIbI
MOTYT OBITh NMPEJCTABICHBI, HAIPUMEp, CyIbdaraMu, JaKTaTaMH, OKCHIAMHU, KapOOHATAMH UM CHUITUKATAMH.
HeoOs3atenpHo MatepuanoM 000JIOYKM MOXET OBITh OKCHJ ATIOMUHMSA WIM CHIMKA (IMOKCUI KpeMmHus). B
NPEANOYTUTEIFHOM BapUAHTE OCYIIECTBICHUS H300pPETCHUS MaTepuan 000NOYKH MPUToAeH Ui o0ecreyeHuUs
OUONOrMYECKOTO UM XMMHYECKOrO YIy4IleHUs 3y0OB, KOTOPOE SBIAETCS AOJITOCPOYHBIM (HAIPUMED, MPUBO-
IUT K 00pa3oBaHUIO TuApokcuanarura). IIpennouTurensHo mpuMeHseMmas o00J0UKa COACPXKUT MO MEHbIICH
Mepe 50 Mac.% 37eMeHT KaJbluii, Hanbonee MPEANOYTHTEIBLHO 10 MEHbIIEH Mepe 65 Mac.% d/IeMEHT Kaablui,
B IIepecyeTe Ha 0OIIyI0 Maccy MeTama B obosouke. B 0coGeHHO NpeAnoYTUTEIPHOM BapUAHTE OCYILIECTBICHHS
Mertam B o6oxouke BkiroyaeT oT 80 1o 100 mMac.% anemenTa kanplius B NepecyeTe Ha OOIIYIO0 Maccy MeTania
BO BTOPOM KOMIIOHEHTe (00050uKe), BKIIOYas BCE JMANa3oHbl B Npeaenax yka3aHHBIX. B apyrom ocobenHo
NPEANOYTUTEILHOM BapHAHTE SAPO U 000NOUKA ABIAIOTCS €1ab0 pacTBOPUMBIMU MITH HEPACTBOPHUMBIMH B BOJIE,
HO 0oJiee MPEANOYTUTENBHO - HEPACTBOPUMBIMH B BOJIC.

B 0cobGeHHO kenaTenbHOM BapHaHTE OCYIIECTBICHUS BTOPOM KOMMOHEHT (06010YKa) MOKET BKIIOUYATh,
HanpuMmep, GocdaT kKamblus, FTIOKOHAT KanbllMA, OKCUA KalblUs, JAKTAT KaJdbllks, KapOOHAT KaablHs, THAPO-
KCUJ Kanplud, cynbdart xanmpius, Ca-kapOOKCHUMETUIIEIION03Y, anbrHHAT KanblMs, KalbIUEBbIE CONH JH-
MOHHO# KMCITOTBI, CUIIMKAT KaIblUs, UX CMECH UIH T.I. B IpyroM xenaTtenbHOM BapHaHTe UCTOYHHUK KanblUs B
000JI04Ke BKJIIOYAET CUIIMKAT KaJIbIHA.

B emie 01HOM NMpeaMmOYTUTEILHOM BapHaHTE OCYIECTBICHUS H300peTeHUs 00GONOUKa MOXET COACPXKATH
SNIEMEHT KaNblUil, KOTOPBIA MPOUCXOAUT M3 HEPACTBOPUMOIO CHJIMKATAa KalblIMA, MPUCYTCTBYIOMIETO B BHUJEC
KOMITO3UIIMOHHOTO MaTepuaia OKCUJ Kanblus -muokcun kpemuus (CaO-Si0,), kak onucano B MexayHapo-
HBIX TATCHTHBIX 3asBKax, onmyOnukoBaHHEIX kak WO 2008/015117 u WO 2008/068248.

Ecnu B xayecTBe 000J0UKH UCMONB3YETCA KOMIIO3UIMOHHBII MaTepuaa Ha OCHOBE CHIMKATa Kaublus, TO
OTHOIIEHUE Kanplius kK kpeMHuio (Ca:Si) Moxer coctaBnats ot 1:10 no 3:1. IlpexnoyturensHo OTHOUICHHE
Ca:Si cocraBmser ot 1:5 no 3:1, 6onee npeanoututensHo oT 1:3 1o 3:1, Haubosee MPeANOUYTUTEIBHO - TPUMEp-
HO OoT 1:2 10 3:1. CuMKaT Kanbluus MOXET BKIFOYaTh MOHOKANBIMACHINKAT, TUKANbIMACHIUKAT UM TPUKATb-
UMICUITUKAT, PU 3TOM OTHOIICHHE Kanblus K kpeMHHUIO (Ca:Si) crenyeT MOHUMaTh KaKk aTOMHOE OTHOIICHHUE
JJIEMEHTOB.

O6b1uHO Mo MeHblIeit Mepe 30% MIomany BHENIHEH MOBEPXHOCTH MIEPBOr0 KOMIIOHEHTA (A/1pa) MOKPHITHI
BTOPBIM KOMIIOHEHTOM - 00OJIOYKOM, MpeANOUYTUTENRHO MO MeHblieit Mepe 50% sapa MOKPBITEI 0G0IOUKOH,
Haubonee npeanouturensHo ot 70 10 100% nuomaau BHEMIHEH NOBEPXHOCTH spa (IIEPBOro KOMIIOHEHTA) NO-
KPBITHI 000JI0YKOM, T.€. BTOPHIM KOMIIOHEHTOM.

B 0co0eHHO NpenouTUTEIPHOM BapHaHTE OCYIECTBACHUS OTOCIUMBAOMIMI areHT B (hopMe HacTHIl Ipej-
cTaBiIseT cOOOH TUOKCHU TUTaHA B 000JIOYKE U3 CHIIMKATA KaIbIMs.

Ot106enuBaroIMii areHT B JOpMe YaCTUIL 0 HACTOSAIIEMY H300PETEHUIO MOXKET UMETh PA3IUUHbBIC Pa3Mephl
1 dopMmy. HacTHBl MOTYT UMETh CHEPUUECKYIO, MIACTHHYATYIO WM HenpaBUAbHYIO hopMmy. JlnaMeTp uacTun
OTOEIMBAIONIETO areHTa 3a4acTyio coctaBieT oT 10 HM 10 MeHee 50 MKM, PEANOYTUTENILHO OT 75 HM 10 Me-
Hee 10 MkM. B 0COOCHHO NpEeNmOYTUTEILHOM BapUaHTE OCYIIECTBACHHUS MUAMETP HACTHIl COCTAaBISET OT
100 HM 10 5 MKM, BKITFOYas BCe AMANa3OHbI B Ipe/ieNiaX YKa3aHHBIX. B NpelnoyTuTenbHOM BapHaHTE SIpO KOM-
MO3UTHOH YaCTUIBI COCTABIAET MO MeHbIIeH Mepe 40%, mpeAnouTUTEARHO Mo MeHbIeit Mepe 60%, Haubonee
NPEANOYTUTENBHO OT 75 10 99,5%, nuameTpa KOMMO3UTHOM HacTHIbI, BKIIOYAs BCEe MUANa30Hbl B Mpenenax
yKa3aHHBIX.

KoMnosunus m1s yxona 3a MONOCTHIO PTa MO HACTOAIIEMY M300PETEHUIO MOXET CO/IEPXKATh OJIUH arcHT,
TIOJIE3HBIH 71 3y6OB, TMOO0 cMech ABYX MM 00Jee areHTOB, MOJE3HBIX 171 3yOOB. B TUIMYHBIX clywasx areHr,
none3Hblit U1 3y0oB, npucyTcTByeT B Koaudectse oT 0,25 no 60%, Gonee mpeanoururensHo ot 0,5 1o 40%,
Haubosiee NpeAnoYTUTENHHO OT 1 10 30%, OT 001Iei MAacChl KOMITO3UIIMH JI YXO/1a 3@ MOJOCTHIO pTa, BKII0Yas
BCE TMANa30Hbl B Npeeax YKa3aHHBIX.

MaccoBoe OTHOIIIEHUE OKCH/Aa IIMHKA K arcHTYy, MoJe3HOMY 11 3y00B, HaXoauTcs B quanasone ot 1:30 10
20:1, mpeanouturensHo ot 1:20 1o 10:1, 6oxee npeanouturensHo ot 1:10 1o 5:1.

KoMmno3uuus no HacTosmeMy U300pETEHUIO SBASETCS KOMIIO3UIMEH NNA yXoaa 3a NOJOCTHIO pTa U B THU-
MUYHBIX CIYYasX COACPKHUT (HDM3HONOrHUECKH MpUeMIeMblil HocuTenb. HocuTenb MpeanoYTUTENBHO COMEPIKUT
IO MEHBIIEH Mepe MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, 3aryCTUTENb, YBIAKHUTEIh WM UX KOMOHHAIHUIO.

[IpeanoYTHTETFHO KOMITO3UIMSA A YXOJa 3a NOJOCTHIO PTa BKIIOYACT MOBEPXHOCTHO-AaKTHBHOE BEIIECT-
BO. [IpeinoyTUTE pHO KOMITO3UIUSA COACPXKUT MO MeHblIeH Mepe 0,01% moBEpXHOCTHO-aKTHUBHOTO BEIIECTBA OT
Macchl KOMITO3UIIMY, Oosiee MpeanouTHTENbHO 1o MeHbel Mepe 0,1 Mac.%, Haubonee npeanoyrurensuo ot 0,5
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1o 7 Mac.%. Iloaxoasuiue mOBEpXHOCTHO-AKTHBHBIEC BEIICCTBA BKIIOUAIOT AHMOHHBIE MOBEPXHOCTHO-AKTHBHBIC
BCIICCTBA, TaKUe KaK HaTpUEBbIe, MAarHUEBbIC, AMMOHMEBBIE MIM dTaHomaMuHOBhIe comu Cy-Cig-
ankuncynbdaros (Hanpumep, aaypuicyinbdat Hatpus), Cg-Cg-aakuncyapPOCyKIUHATOB (HAaNpUMeEp, TUOKTUI-
cympdocyknunat Hatpus), Cy-Cig-amkuicymbdoaneTaroB (Takue kak jaypuicyiabdoanerar Hatpus), Cg-Cig-
ANKUIICAPKO3MHATOB (TaKUe Kak Jaypuicapko3uHaT Hatpus), Cg-Cg-anxundocdaroB (KOTOpble HEOOA3ATENBHO
MOTYT COepKaTh 10 10 eAMHMI STUICHOKCUIA U/UIH NPOMHICHOKCHAA) U CYIb(aTHPOBAHHBIE MOHOTTHICPU-
abl. JlpyTHe NOAXOMAIME MNOBEPXHOCTHO-AaKTHUBHBIC BEHIECTBA BKJIIOYAIOT HEUOHOTCHHBIC MOBEPXHOCTHO-
AKTUBHBIC BEIICCTBA, TAKUE KAK CIOXKHBIC 3(UPHl HEOOA3ATEIBHO MONUITOKCUIMPOBAHHBIX KUPHBIX KHCIOT U
COpOUTAHA; ITOKCUIUPOBAHHBIC YKUPHBIE KHUCIOTHI; CIOXHBIC 3(DUPHI NONHUITUICHIIMKOMIA; 3TOKCUIATH MOHO-
IJTMUEPUAOB U TUTTTHIECPUAOB YKUPHBIX KHCIOT U ONOK-MOJUMEPB! 3THICHOKCHAA/MponuneHokeuaa. Eme oaxu
NOAXOSIIME TOBEPXHOCTHO-aKTUBHBIE BENIECTBA BKIIOYAIOT aM(OTEPHBIC MTOBEPXHOCTHO-AKTUBHBIC BEIIECTBA,
TaKde Kak GeTauHbl UIH CyNb(poOeTauHbl. MOTYT MCIOIB30BATHCA TAKXKE CMECH JIHOOBIX U3 BBIIICOMUCAHHBIX
MaTtepuanoB. bojee mpeanoYTUTEIbHO MOBEPXHOCTHO-aKTUBHOE BEIIECTBO BKIIOYAET MJIM MPEACTABIACT cO00i
AHMOHHOE MOBEPXHOCTHO-AaKTHUBHOE BEIeCTBO. [IpenmoyYTUTENPHBIMH aHUOHHBIMH MOBEPXHOCTHO-aKTUBHBIMU
BEIICCTBAMHU SBJIAIOTCA JAypUICYNb()AT HATPUA U/ MK doaenundeH3oncynshpoHat Hatpus. Haubonee npennoy-
TUTEIBHBIM MOBEPXHOCTHO-AKTUBHBIM BEIIECTBOM SBJIACTCS JAYPUICYIb(AT HATPUS, KOKOCYIb(DAT HATPUSA, KO-
KaMUIONPONUIGEeTauH, METUIIKOKOUNITAYPAT HATPUA UITH HX CMECH.

3arycTurens TakKe MOXKET OBbITh UCTIOIH30BAH B JAHHOM U300pPETCHUU U OrPaHUYEH TOJNBKO B TOH CTerne-
HHU, B KOTOPO#t OH MOKET OBITh J00ABICH K KOMIO3HIIUM, TOAXOASAIIEH 1711 HCIONB30BAHUS B MOJOCTH pTa. M-
JIOCTPATUBHBIE NPUMEPHI BUIOB 3aryCTUTENCH, KOTOPhIE MOTYT UCIOJB30BATHCSA B HACTOAIEM U300PETEHHUHU,
BKITIOYAIOT HaTpuit-kapOokcuMeTuniemonosdy (SCMC), TUIpOKCUITUNLEIITIONO03Y, METUIIETION03Y, ITUII-
LEJUTI0N03Y, TParakaHTOBYIO KaMelb, TyMMMapaOUK, KaMeab Kapaiiu, anbrMHAT HaTpUs, KappardHaH, ryap,
KCAHTAHOBYIO KaMe[b, KapparcH (MpJaHACKHA MOX), Kpaxman, MoAU(UIHMPOBAHHBI KpaXxMan, 3aryCTUTENH Ha
OCHOBE JIMOKCUIA KPEMHUS, BKIIOYAIOIINE adPOTeNy AUOKCHIA KPEMHUSA, aMfOMOCUIUKAT MArHus (HampuMep,
Veegum (Burym)), kapoboMepsl (CIIUTBIE AKPUNATBI) U CMECH NEPEUUCIEHHOTO.

B TUOMYHBIX cAy4YasX MPEANOYUTACTCH/MPEAMOUYUTAIOTCA KCAaHTAHOBasS KaMelb W/MIM HaTpHii-
KapOOKCUMETUIIIEILTION03a, W/unu kapOoMep. Ecnu ucmonb3yercs kapGoMep, TO KelIaTeIbHO UCMOIb30BATH
KapOOMeEpBI CO CPEHEB3BEIICHHOM MOJIEKYIAPHON Maccoii o MeHblueit Mepe 700000, npeIMOYTUTENBHO - Kap-
6oMepbl, UMEIOIIME MOJIEKYISIPHYIO Maccy nmo MeHbliel mepe 1200000, Hanbonee npeaAnoYTUTENBHO - KapOo-
MEpBI, UMEIOIIHME MOJIEKYIPHYIO Maccy 1o MeHblueit Mepe 2500000. MoryT Takxke UCTIOIB30BAThCA CMECH Kap-
OoMepoB.

B 0co6GeHHO NpeinouTHTEIFHOM BapHaHTE OCYIIECTBICHUS H300peTeHus kapGoMepoM sBisteTcs Synthalen
PNC, Synthalen KP (Cuntanen) uau ux cMecb. CUHTalICH OMUCHIBACTCSA KaK BBICOKOMOJIEKYIApHAsA CHIMTAs MO-
JTUaKpuiIoBas kucuotra u uaeHtuuuupyercs CAS-HoMepoMm 9063-87-0. DTu BUABI MaTEPHATIOB KOMMEPUECKH
JOCTYTIHBI OT TAKUX MMOCTABIIMKOB Kak Sigma.

B npyroM 0COOGHHO TNpPEANOYTHTEIBHOM BapUaHTE OCYIIECCTBICHUS HUCIOAb3yeMas HaTpHii-
kapboxcuMerunnemntono3a (SCMC) npencrapnsger coboit SCMC 9H. Ona onuckiBaeTcs Kak HaTpUEBas COJb
IPOU3BOTHOTO IEJLTION03bl ¢ KapOOKCUMETHIBHBIMU TPYNIAMH, CBA3aHHBIMH C THIPOKCHIBHBIMM TpYNIaMH
MOHOMEPOB TTIOKOMIUPAHO3HOTO ckenera, u uneHtudumupyercs CAS-nomepom 9004-32-4. Kommepuecku noc-
TYIHA OT TaKuX noctaBmukoB kak Alfa Chem.

B emie 01HOM 0COOEHHO NPEAMOYTUTEILHOM BapUaHTE OCYIECTBICHUS 3aryCTUTEIEM ABASAETCA KCAHTa-
HOBas KaMelb.

B tunuuneix cayuasx 3arycrurens cocrasiaset ot 0,01 10 oxono 10 mac.%, 6onee npeaAnodYTUTEIRHO OT
0,1 nmo 9 mac.%, HaubGonee mpeamoututeabHo ot 0,1 10 5 Mac.%, KOMIO3UIMHK 11 YXOJa 33 MOJOCTHIO PTa B
nepecyere Ha OONIYI0 MacCy KOMIIO3UIMY, BKITIOUYast BCE TMaNa3oHbl B peenax YKa3aHHBIX.

Ecnu koMno3uuus A7 yxoja 3a MOJOCTBIO pTa MO HACTOSIEMY M300pETEHUIO ABIAETCA 3YOHOH MmacToi
UK TEJIEM, TO OHA B THITMYHBIX CIY4asiX UMEET BA3KOCTh OoT nmpuMepHo 30000 no 180000 cantunyas, npeamno4-
tureasHo ot 60000 no 170000 canTumyas, Haubonee npeanouTuTeabHo 0T 65000 1o 165000 canTUya3.

B xoMnosunuu Ay yxoja 3a MOJOCThIO PTa MO HACTOSAMIEMY H300PETEHUIO MPEAMOUYTHTEIHHO UCHONB3Y-
I0TCA MOAXOAAIINE YBIAXHUTEIH: OHU BKIIFOYAIOT, HAPUMED, TUIEPUH, COPOUT, MPONUICHIIIUKOb, AUNPONHU-
JICHTJIMKOb, JAUITMIECPUH, TPUALCTUH, MUHEPANbHOE MACIO, MONU3THICHINIMKONG (mpeamouturensro [19T-
400), aJKaHIUOMbI, TaKUe KaK OYTAHAMON M FeKCaHIHON;, 3TAHOJ, MEHTUICHIIMKOIb UM UX CMeCh. | THIIepHH,
HOIU3TUICHITTUKOb, COPOUT UITH UX CMECH ABISIOTCS MPEANOUTUTEILHBIMU YBIAXHUTEIAMU.

YBIaXXHUTEIb MOXET NMPUCYTCTBOBATH B kKouuecTBe oT 10 10 90 mMac.% xoMmo3uiuu 11 yxojaa 3a Nono-
CTBIO pTa. bonee NpeanoyTUTENbHO YBIAXHUTEIb-HOCUTEND cOCTaBaseT oT 25 no 80 Mac.%, HauGonee npen-
NoYTUTENBHO OT 30 10 60 Mac.% KOMMO3UIIMY B epecyeTe Ha O0IIYI0 MacCy KOMIO3UIMH, BKIIOYAsA BCE qUana-
30HBI B Ipe/Ieaax YKa3aHHbIX.

Komnosunuus ms yxoaa 3a MOJOCTBIO PTa MO HACTOAMIEMY M300PETCHHIO MOXET COAEPKATH MHOXECTBO
JAPYTHUX UHTPEIUEHTOB, KOTOPBIC ABIAIOTCS TPAJAUMIMOHHBIMU B YPOBHE TEXHHUKHU JUIA YIYYINCHUS (HU3UUECKUX
CBOMCTB M XapaKTEPUCTUK. JTU MHIPEAUCHTHI BKIIOYAIOT KOHCEPBAHTHI, pH-perynupyromye areHTsl, noacia-
CTUTENH, abpa3uBHBIC MaTEpUATIbl B BUC YaCTHUII, MONUMEpPHbBIC COeAMHEeH s, Oydepsl U conu ans 3a0ydepusa-
Hus pH ¥ HOHHOM CHUJIBI KOMIIO3UIIMHM U CMECH MEPEUUCICHHOr0. B THNHYHBIX Cy4asX TaKHue UHIPETUEHTHI CO-
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cTaBNsAOT B cyMMe MeHee 20 Mac.% xoMmo3unuu, npeanoututensHo ot 0,0 no 15 mac.%, Haubonee mpeanoy-
tutensHo ot 0,01 1o 12 Mac.% koMno3unuy, BKIOYas BCE AMaNa30Hbl B NIpeAeiax yKa3aHHbIX.

KoMnosunus amst yxona 3a NOJOCTBIO pTa MO HACTOSAIIEMY H300PETEHHIO MOXKET UCTIOIB30BATHCS B CIIOCO-
0c OKa3aHus MOJE3HOro AeHCTBUS HA 3yObl MHIMBHAYYMA, NPEIYyCMATPUBAIONIEM HAaHECEHHE KOMIO3UIIUH I10
MEHBIIEI Mepe Ha OJTHY OBEPXHOCTH 3yOOB MHAMBUAYYMA, IIPH 3TOM YKa3aHHOE MONE3HOE ACHCTBUE BKIIIOUAET
YMEHBIIEHUE YyBCTBUTENHLHOCTH, OTOEIMBAHUE, PEMUHEPATU3ALHUIO 3y00B U UX koMOuHanuu. Komnosunus amis
YX0/a 3a MOJIOCTBHIO PTa 10 HACTOAIIEMY M300PETCHUIO MOXKET JOTIOJHUTEIRHO MM ANbTEPHATHBHO UCIIOIH30-
BAaThCH Kak JIEKapCTBEHHOE CPEJICTBO M/MIM B MPOM3BOJCTBE JEKAPCTBEHHOIO CPEACTBA I 00ECHEeUYEeHUs NOo-
JIE3HOTO YXO0/a 3a MOJOCTBHIO PTa, KaK OMUCAHO 3/1€Ch, HANPUMED, U OTOCIMBAHUS H/MIM YMEHBIICHUS YYBCT-
BUTEJILHOCTH 3YOOB, W/UIIH /I pEMHHEpANU3anuy 3y00B HHAMBUAYYMA. ANBTEPHATUBHO M NPEANOYTUTEIHHO
TaKoe MPUMEHEHHE HE ABIAETCS TEPANIEBTUUECKHM.

[IpenmouTHTENEHO KOMITO3HUIUS U YXO/a 32 MOJOCTBIO PTa MO CYIIECTBY HE COJCPXKUT BOABI BO M30EkKa-
HHE TIPEKAECBPEMEHHON pEakIMU MEXTy OKCHAOM IIMHKA U BCIIOMOTATENbHBIM OCAXAIOIMM CpEACTBOM. B
NPEANOYTUTEILHOM BapHAHTE OCYIECTBICHUS H300PETEHUS KOMITIO3UIIUSA IUI1 YX0/a 32 MOJOCTBIO PTa SABIAETCS
onHo(a3HOM GE3BOTHON KOMITOZUITHEH.

B apyrom npeanoyTuTeIbHOM BapHaHTE KOMIIO3MIHUSA IS YXO/a 3a MOJIOCTBIO pTa ABIAETCS ABYX(a3zHOH
KOMITO3MIIMEH, conepkalueil nepsyto ¢a3y M BTopyio (asy, B KOTOpPOil OKCH IIMHKA NPUCYTCTBYET B NEPBOH
¢aze, a BCIOMOTraTENbHOE OCAXIAIOIIEE CPEACTBO MPUCYTCTBYET BO BTOPOil daze. AreHT, nonesHsli 11 3y0oB,
MOXXET NIPUCYTCTBOBATH B Tr000H M3 1BYX (a3. /loctaBka ABYX aBTOHOMHBIX (a3 Ha 3yObl MOXKET OBITH OJTHO-
BPEMECHHOH MIIM MOCIIEA0BATEIbHON. B MpeanoyTuTeIbHOM BapUaHTE OCYIIECTBICHUS (a3bl JOCTABISIOTCS OJ1-
HOBPEMEHHO.

B tunuuHpIX cayyasx aByxda3Has KOMIO3UIUS TOCTABIETCS CABOCHHON TpyOKOH, MMEIOIEH nepBoe OT/e-
JICHHE JUIA TIepBOit (ha3bl ¥ BTOPOE OTACICHHE JUI BTOPO# (ha3pl, UTO es1aeT BO3MOMXKHON KOIKCTPY3HUIO ABYX (ha3.

B npennouturepbHOM BapHaHTE OCYIIECTBICHUS Takas CIBOCHHASA TpyOKa UMEET OJJHO U3 OTACICHHH, OK-
pyxaromiee apyroe. B Takux BapuaHTax onHa ¢asza MpUCYTCTBYET B KAYECTBE 000JIOUKH, OKPYKaIOIIEH APYyryio
¢a3zy, HaxosIyI0CA B AApe (BHYTPH). B 0cO6EHHO NpeanouTUTEILHOM BapHaHTE AP0 ABIAETCH NEPBOi (ha3oi,
a obonouxa - Bropoit $hazoil.

B napyrom npeanodTuTenbHOM BapHaHTE OCYIIECTBICHUS Takas CBOCHHAA TpyOKa MMEET /1Ba OTACICHUS,
PacHONOXKEHHBIX PSAIOM APYT € APYroM BHYTPH OAHOH M Toii xe TpyOku. B Takux BapuanTtax aBe ¢a3bl IKCTPY-
JMPYIOTCA U3 TPYOKM KakK OJHA, MPHYEM Takas IKCTpYy3us 0003HaueHa TEPMUHOM "KOHTaKTHas IKcTpy3us'. B
Takoil CABOCHHOH TPyOKEe MOXET HCIOJIH30BAaTHCA HACOCHAS I'ONOBKA JUIA BBIIABIMBAHUA ABYX (a3 U3 TpyOKH
Kak OfiHY.

JIByxda3Has KOMIO3UIMS A7 YXO/1a 3@ MOJOCTHIO PTa MOXET OBITh resie00pa3Hoil KOMIO3UNHUEH, KoTopas
COJIEPXKHUT JIBE aBTOHOMHEIE renieobpa3nbie (aspl, 0JJHa U3 KOTOPBIX SABIIETCS NEpBOi (azoif, a xpyras - BTOpoit
¢azoit. CpeacTBa AOCTAaBKM MOTYT BKJIIOYATh BATHYIO MAJOYKY MM CTOMATOJOTMYECKMH JOTOK, Ha KOTOpBI
HaHocsATCs nepBas ¢a3a u Bropas ¢a3a eme 10 NpUBECHUS UX B KOHTAKT ¢ 3y0aMu.

B TunuuneIx cnydasx komnosunus dacyercs B yrmakoBky. Komnosumus B Buae 3yOHOH MacThl MM TeNs MO-
KET YTIaKOBBIBATHCS B TPAAUIMOHHBIN MUTACTUKOBBIN JAMUHAT, METAJUTMYECKYIO TyOY MM 103aTOp C OJHUM OT/e-
neHueM. Takas KOMIO3MIMS MOXXET HAHOCUTHCS Ha MOBEPXHOCTH 3y0OB MIOOBIM (DM3MUECKUM CPEICTBOM, TaKUM
Kak 3yOHas IeTKa WM KOHYHUK Majblia, 1100 anIMKaTOpOM HENOCPEICTBEHHO Ha YYBCTBUTEIBHBIH YHACTOK.

KoMmnozunus Moxer ObITh 3()(heKTUBHOH, TaXke €CITM UCTIONB3YETCS A MOBCEIHEBHON I'MTHEHB! MOJOCTH
pra uHAuBUAYYMa. Hanpumep, KOMIO3UIUS MOXKET HAHOCUTHLCS Ha 3yOb!I IIeTkoil. KoMImo3unus Moxer, Hanpu-
Mep, KOHTAaKTUPOBAaTh ¢ 3y0aMu B TEUCHHUE NEPHO/Ia BPEMEHHU OT 0JHO# cekyHab! 10 20 yacoB. bonee npeanoy-
TUTeapHO OT 1 ¢ 10 10 y, eme 6oaee npeanouTutensHo oT 10 ¢ 1o 1 4, HauboIee NpeaAnoYTUTENLHO - OT 30 ¢ 10
S MuH. KoMmo3unus MOXeT UCIONB30BAaThCA MHIUMBHIYYMOM €XEIHEBHO, HAIIPUMEpP, OAMH pa3, BBl U
TPYOKIB! B J€Hb. ECIIM KOMIO3UIMA /Ul yXO0/a 3a MOJOCTHIO pTa ABIAETCA ABYX(ha3HO KOMIO3UIUEH, TO 1BE
¢a3pl KOMIO3MIMU CMEMIMBAIOTCS B Iponecce HaHeceHUs. CMemanHble (a3pl B TUIMYHBIX CIyYasX OCTAIOTCS
Ha 3ybax B TeueHue oT 1 MuH 10 10 4, 6onee npeaAnoYTUTENBHO OT 3 MUH 10 8 4. HaneceHne MOXeT NpoOBOUTE-
sl ©XKEHEBHO.

Crenyronye npuMepsl peIHa3HaueHb! JUIS 00NeryeHUs TOHUMAaHuUs HacTosnero u3obperenus. IpumMepsr
HE Npe/THa3HaYCHBI 11 OrpaHUYeHUS 00beMa U300PETEHUS.

IIpumepsi

ITpumep 1.

Hacrosmuii mpumMep AEMOHCTPUPYET YIYUIIEHHOE OJOKHPOBAHUE ICHTUHHBIX KaHAIBIEB OKCHIOM IIMHKA
B KOMOMHAIMH C 3BI€HOJIOM M NMOJMAKPUIOBON KHCIOTOH. Bee MHrpeMeHTsl npeacTaBiaeHbl B Mac.% ot obeit
KOMIIO3UIIUM U KaK YPOBEHb AKTUBHOTO UHTPEIUCHTA.
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Tabnuna 1
O6pasipt
HurpeaucHr ] 5 3 1 3
Oxcu 1MHKA 2,0 2,0 2,0 -- --
DBreHO -- 1,0 -- 1,0 --
TMoauakpuaoBas KMCa0Ta 1,0 - 1,0
I nuuepux 98.0 97.0 97.0 99.0 99.0

Metoapl.

[ToaroroBka 06pa3LoB.

Jlst onieHku 3¢ (HEeKTHBHOCTH OJOKMPOBAHUS IEHTHHHBIX KaHAJbLEB TECTUPYEMBIH 00pa3el] CMENIMBAIU C
BOJOH B COOTHOLIEHUH 4 T HA 8 MJI BOJBI C IIOJYyUYECHUEM CYCIICH3HU.

JleHTHHHBIC AMCKH YenoBeka 3poaupoBain 37%-Hoi (ocdopHOi KUCIOTOH B TeueHHe | MHH, 3aTeM HX
00pabaThIBa/IM PA3IMYHBIMU CYCTICH3USIMH ITyTEM YHCTKH IIETKOH B COOTBETCTBHHU C OJTHUM U TEM K€ MPOTOKO-
oM. [lecsTh AUCKOB JEHTHHA YEJIOBEKA JEIUIM Ha NATh rpynin (n=2). JIeHTHHHBIE AUCKU OYHMIIAIU CYCIIEH3HEH
C MOMOIIBIO ammnapara A YUCTKH 3y00B, 000pyA0BaHHOro 3yOHBIMU IieTkaMH. Harpyska npu 4ucTke cocraB-
nasma 170 r £ 5 r, aBTOMaTHYECKass YUCTKA MPOBOAUIACh NMPpU ckopocTh 150 06/mMuH. [Tocne yucTku B TeYEHHE
] MMH JCHTUHHBIC AMCKU 3aMa4yHlBali B CyCIIEH3UH 3yOHOM macTsl Ha | MHMH. 3aTeM ACHTHHHbIC AUCKHU OIOJIAC-
KUBAJIM JUCTHUTMPOBAHHOW BOJO# U MOMENIATH B MOJAEIbHEII pacTBOp poToBoii xkuakoct (SOF) npu ycnoBuu
BCTpsiXMBaHUs BoAsHON 6anu npu 37°C u 60,0 06/muH. [Tocne 3amaunBaHus B TEYEHHE O0KOJI0 3-4 4 NPOBOAMIH
YHCTKY JICHTHHHBIX JUCKOB CYCIIEH3HEH C IIOMOIIBIO annapara B COOTBETCTBUH C TEM K€ MPOTOKOJIOM, YTO U Ha
nepBoil craguy. YHcTKy NMOBTOPSIIN TPUXK/IbI B TECHEHHE OJHOTO JHS, 3aTEM JEHTUHHBIE JUCKU BBIACPXKUBAIHN B
SOF B TeueHue HOuM (>12 4) B yCIOBUAX BCTPSIXUBAHUA BOASHOI OaHu mpu 37°C A8 UMHMTALMU CPEAbl pOTO-
BO# monocTH. YucTKy 00pa3LioB AeHTHHA NPOBOAUIH 14 pa3.

MozaenbHbIH pacTBOP POTOBO MHIKOCTH FOTOBHIJIM CMELIMBAHUEM MHIPEAMEHTOB TalI. 2.

Tabauua 2
HurpenueHt KomuuecrBo/r
NaCl 16,07
NaHCO: 0,7
KCl 0,448
K,HPO4-3H,0 3,27
MgCly-6H,0 0,0622
1M HCI 40 mMa
CaCl, 0,1998
Na,SO, 0,1434
Bydep st aoeacuus pH 10 7.0
Boaa 102 1

OneHOYHBIH CTaHAApT CTeNeHU OJOKUPOBAHHUS AEHTUHHBIX KaHajlbleB HesaBHcHMO OT mepBOHayalbHOM
(hOpMBI ACHTHHHBIX AMCKOB BbIOMpanu KBaapar (pa3MepoMm 4 MM X 4 MM) M CO3/1aBaJIH OJHO M300paXKCHUE NPH
50-kpaTHOM yBeauueHHMH. Ha 3ToM KBaapare BbIOMpanu MATh MATEH (kaxkaoe pasmepoM 150 Mk x 150 Mkm;
OJIHO B CEPEIMHE U N0 OJHOMY B KaKIOM yriy) H u3ydanu ux npu 1000-kpaTHOM yBenuyeHHH. biokupoBaHue
KaHaJbLIEB OLIEHMBAJIH COIVIACHO CTAHJapTaM, ONMCaHHBIM B Tabn. 3. M3mepeHue npoBoaunock M ABYyX JEH-
THHHBIX JHCKOB B Ka)KJIOH TeCTUpYyeMOM rpymnme.

Tabmuua 3

Ouenka BrnokxnpoBaHue JEHTHHHBIX KAHAJIBLIEB

0 Bce neHTHHHBIE KaHAIbLA OTKPBITHI

1 < 20% JCHTHHHBIX KAHAJIBICB MMOJHOCThHIO 3a0JI0KHPOBAHBI

2 ot 20 10 50% ACHTHHHBIX KAHAJIBIICB MOJHOCTHIO 3a0J0KHPOBAHBI

3 ot 50 10 80% AEHTHHHBIX KaHATbLEB MOJHOCThIO 3a0I0KHPOBAHbI

4 ot 80 10100% NeHTHHHBIX KaHAJIBLEB NOJHOCTHIO 3a0JIOKMPOBAHBI

5 Bce neHTHHHBIE KaHAJIbIA MOJTHOCTHIO 3a0JJ0KHPOBAHBI

Pe3ynbratsl.

[Tocne 14 uucrok ObTH nonyueHs! SEM (ckaHupyromas 3JeKTPOHHAsT MUKPOCKOITHS )-M300paXeHus IcH-
TUHHBIX JUCKOB. Pe3ynpTarTsl aHanmm3a U OLEHKHM M300paskeHHil CyMMHUpOBaHb! B Tabn. 4 u 5 (ommbka = craH-
JIapTHOE OTKIOHEHHE NPH MOBTOPHBIX U3MEPCHHSX).

Tab6nuua 4
OGpa3iip!
OueHka 6I0KHPOBaHUS KaHAJIBLCB I > 2
14 uncTok ¥ 1324048 | 4,18+0,57 | 0,84+0,63

% 3HaueHHs, TIOMEYCHHDIC pa3HbIMHM OyKBaMH, CyLIECTBEHHO pa3nuyarorcs (p<0,01)

-9.
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Tabmauua 5
O6pasupbt
OueHka 6I0KHPOBaHHMS KAHATIBLIEB I 3 3
14 uncrox ® 1,34+ 048 2,48 +0,70 0,5¢+0,53

") 3auenns, noMeueHHbIE Pa3HBIMH OYKBaMH, CyLIECTBEHHO pasnuuaiorcs (p<0,01)

[Tocne 14 yncrok oOpasen 2, conepxaiyii KOMOMHAIMIO OKCHIA IIMHKA U 3Bre€HOJa, MOKa3aJl 3HaYUTeIbHO
ny4iyo 3pQpeKkTHBHOCTh OJOKUPOBAHHUS KAHAJBIEB M0 CpaBHEHHIO ¢ oOpasuamu 1 u 4, coaepKaluuMu COOT-
BETCTBEHHO TOJBKO OKCHJ LIMHKa WIIH 3BreHosl. SEM-u300pakeHHs 4eTKo MOoKa3ajH, YTo nocie o06padoTkH 00-
pa3uoM 2 Bce AEHTUHHBIE KaHaJIbLbl ObUTH CUJIBHO 3a0JIOKHUPOBaHbI, B TO BpeMsl Kak nocie o6paboTku odpasua-
MH | M 4 MHOrO KaHaJIblIEB OBLIO €lle OTKPBITO. AHAJOIHYHO, oOpasel 3, cojepxamuid KOMOMHAIIMIO OKCHIIA
LIUHKA U MOJTHAKPUIOBOH KHCIIOTHI, MIOKA3aJl 3HAYUTEIbHO JIyylyio 3¢ HeKTHBHOCTH OJOKHPOBaHUs KaHANBLIEB
MO CpaBHEHHIO ¢ oOpa3uamu 1 u 5.

[pumep 2.

OTOT mpuMep AEMOHCTPHPYET YJIYUILIEHHOE OCaXICHHE OTOETMBAIOLIMX YACTHI[ HAa MOBEPXHOCTH 3yOOB
MPU UCTOJI30BAaHHH OKCHJA IIMHKA B COYETAaHWH CO BCIIOMOTATENBHBIM OCAXAAIOLIMM CPEeNCTBOM. Bce uHrpe-
JIMEHTBI NPEJICTABIEHBI B Mac.% OT 00111el KOMIO3UIMK U KaK YPOBEHb aKTUBHOT'O UHIPE/IUEHTA.

Tabmuna 6
Wurpeauent G O6p;13 bl 3
Oxcuj LMHKA - 2,0 2,0
ITommakpuiosas KHCI0Ta -- -- 1,0
JIMOKCUA TUTAHA C NOKPBHITHEM W3 CHIMKATA KaabLus © 15,0 | 15,0 | 15,0
I'nmuuepun 85,0 | 83,0 | 82.0
) KoMMepueckH JOCTYNHBII AHOKCH] THTAHA C IIOKPBITHEM M3 CHiMKaTa Kaabims or KOBO Prod-
ucts Inc
Mertoapl.

Yro6bl oneHuTh 3¢ (heKTHBHOCTH 0TOENMBaHMst 3y0OB B 00pa3iuax, NpOBOAWIM CIEAYIOIIHMI TecT in vitro.
V3ameHeHHe OeIM3HBI U3MEPSIIH ¢ moMollbio konopuMeTpa Konica Minolta-2600D. Nunexec WIO - 3to uHzekc,
KOTOPBIH OBUI CHEMaIbHO ONTUMHU3UPOBAH A OLEHKH Oenn3Hbl 3y0oB (kak onucaHo B Journal of Dentistry,
ToM 36, JlomonHenue 1, 2008, ctpanuusl 2-7).

TectupyeMmblit 0O6pasew NpeABapUTENHHO BBIMELIMBAIH C MOMOLIBbIO BUXPEBOH MEIIANKH, a 3aTeM HAaHOCH-
JIM Ha MOBEPXHOCTh 3yOHOI 3Mau; BoAy n00aBisuIM B Hayasne YUCTKU. TecTupyeMblii oOpa3zel 100aBiIsuIM K BO-
Jie B COOTHOLLIGHUH 4 T Ha 8 MJI BOJIBI.

brnoku 3yOHOI 9Malii KpYIMHOT'O pOraToro ckota o0padaTbIBajid pa3HBIMH 00pa3laMy, MPOBOJS YUCTKY CO-
IJJaCHO TaKOMYy e MPOTOKOJy, YTO M B mpumepe 1. Biokn smanu ynctunm oGpasuaMu ¢ MOMOIIBIO anmnapara
JUISL YUCTKH 3y0OB, 000pynOBaHHOIO 3yOHBIMH IieTKaMH. Harpyska npu unctke coctaBiasna 170 r + 5 r, aBro-
MaTH4eckass YMCTKa MpoBoJuIack Npu ckopocTH 150 o6/MuH. Ilocne 4McTKH B TeyeHHe | MUH OJIOKM 3Maiu
OTOJIACKHBAJIM AUCTHIUIMPOBAHHON BoOH M 3aMaunBaiu B SOF (MozenbHBIN pacTBOp pOTOBOH XXHAKOCTH) NMPH
YCJIOBHHU BCTpsIXMBaHHs BoasiHON Oanu nmpu 37°C u 60,0 06/muH. Ilocne 3amaynBanus B TeueHHe 3-4 4 MpoBoO-
UM YUCTKY MaJIeBbIX OJIOKOB 00pa3LamMH C UCTOIb30BAaHMEM ammapaTa AJas YUCTKH 3yOOB B COOTBETCTBUH C
TEM e IIPOTOKOJIOM, YTO U Ha IEePBOii CTaauH.

YHCTKY NOBTOPSUIM TPHXKIBI B TEYEHHE OJHOTO AHS, 3aT€M 3MaseBble 0J0kH BeiaepkuBanu B SOF B Teue-
HHe HOYHM (>12 4) B YCIIOBUAX BCTPSIXMBAHMA BOASHON OaHu npu 37°C s MIMHTALMU CPeIbl pOTOBOH MOJIOCTH.
[Tocne unky6anuu B TeueHue Houu B SOF O10ku 3Manu YHCTHIM BOAOH C MOMOIIBIO YKa3aHHOW MAalllUHBI, UC-
HOJIb3YSl TOT K€ IPOTOKOJI, YTO M NPH YHUCTKE oOpa3uamu. DTH CTa/IMM pacCMaTpHBAIOTCS KaK IOJHbIH LMKII
00paboTku. DMalneBble OJIOKM 0OpabaThiBadM B TEYEHHE TpeX LUKIOB. PacCUMTHIBAIM M3MEHEHHE 3HAYEHWH
WIO (AWIO) oTHOCHTENEHO HCXOIHBIX 3HAYEHUH M MPOBOAMIM CTATUCTHYECKHIA aHAU3.

Pesynbrarsl.

PesynpTatel oTO€1MBaHUS 3yOOB MOCIE TpeX LIUKIOB CyMMHpPOBaHHBI B Tabi. 7 (omuOKka = CTaHAapTHOE OT-
KJIOHEHHE [PH NMOBTOPHBIX M3MEPEHHSIX).

Tabmuua 7
. O6pasusi
Hamenenne WIO 3 7 3
Tpu uuxaa ¥ 0,984+ 1,57 1,11 +1,84 2,628+ 1,15

9 3nauenns, nomeyeHHbIe pa3HbIMH OyKBaMH, CylIeCTBEHHO pa3nuyatorcs (p<0,05)
MoxxHO BUJETh, uTO OOpasel 8, cojepxamnidi KOMOUHAIMIO OKCHIA IIMHKA W TMOJIMAKPUIOBON KHCJIOTHI,
MoKa3ajl 3HaYMTEIbHO JYy4LIYyIo 3¢ PeKTHBHOCTE OTOENMBaHUS, YeM obOpasel 6, coxepKalluil TOJIbKO OTOeTH-
BAIOIIIME YaCTHLIBI, YTO YKa3bIBAET Ha yJIYUIIEHHOE OCaXK/CHHE OTOEIMBAIOIINX YaCTHIl HA ITOBEPXHOCTH 3yOOB.

-10 -
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®OPMYVIJIA U3OBPETEHHA

1. KoMnosunust 1711 yxo/4a 3a MOJOCThIO PTa, CoAepxKaIias:

a) OKCHU/JI ITMHKA,

b) BcmoMorarenpHoOe OcaXaarollee CpeCTBO, BEIOPAHHOE U3 MOJUAKPUIOBOM KUCIOTHI, 3BIEHONA MM UX
cMeceil,

C) areHT, MOJE3HbIN 1715 3yOO0B,

d) busuonoruyecku mpueMIEeMblii HOCUTENB,

B KOTOPOIi areHT, NONE3HbIH 171 3y60B, NpeacTaBaseT co00i 0TOSTUBAIOIIMI areHT B (JOPME YACTHIL;

B KOTOpPO#H OTGEeIMBArONIMi areHT B (hOpMe YacTHIl NpeacTaBiIseT co0oil KOMIO3UTHYIO HACTUIY, BKIIO-
HAIOIYIO MEPBBI KOMIIOHEHT - AP0, COACpXKAIllee COCTMHEHUE METaNINa, BLIOPAHHOTO U3 [IMHKA, TUTaHA, IUp-
KOHHS MJIM UX CMECH, U BTOPOI KOMIIOHEHT - 000J0UKY, COACPKAIYIO SNEMEHT KaablHii;

B KOTOPOU OKCHJ IMHKA M BCIIOMOTATEIbHOE OCAXKIAIONIEE CPENCTBO MPUCYTCTBYIOT B MACCOBOM COOTHO-
meHuu ot 5:1 1o 1:3; u

B KOTOPO#H MacCoBOE COOTHOIICHHUE OKCU/A IIMHKA K areHTY, OJIE3HOMY JUid 3y00B, koie6neres ot 1:30 mo 5:1.

2. KoMnos3unus 111 yXoja 3a MOJOCThIO PTa MO 1.1, B KOTOPOH OKCHUJ IIMHKA NPUCYTCTBYET B KOJIUUCCTBE
ot 0,1 1o 35 mac.% xoMmno3unuu, npeanoyTuTeapHo ot 0,5 1o 20 mac.%.

3. KoMno3unus a1 yxo/a 3a MOJOCTHIO PTa MO M.1 UM 2, B KOTOPOI BCIIOMOTATEIbHOE OCAKIAONICE CPe-
cTBO npucyTcTByeT B konmuuecTse oT 0,01 10 20 mMac.% xoMnosunuy, mpeanoururensHo ot 0,05 no 10 mac.%.

4. KoMmo3uuus 171 yX0/a 3a MOJOCTHIO0 PTa MO TH00MY U3 NPEIIIECTBYIONMX MYHKTOB, B KOTOPO# OKCU
IIMHKA ¥ BCIOMOTaTeIbHOE OCAXKAAIONIEee CPEACTBO MPUCYTCTBYIOT B MACCOBOM COOTHOIIEHUH OT 3:1 10 1:2.

S. KoMmo3unust ayis yxo/aa 3a NOJOCTRIO pPTa Mo JI0OOMY U3 MPEANICCTBYIOMIMX YHKTOB, B KOTOPOit 0T0e-
JUBAIONIMI areHT B JOpMe HACTHUII BKIIOYAET MaTepUall, MMEIOIIUi NoKa3aTenb npeaomiaeHus ot 1,9 1o 4,0.

6. KoMnmo3unus a1 yxoaa 3a MOJOCTHIO PTa Mo JI060MY U3 MPEANICCTBYIOMIMX NYHKTOB, B KOTOPOil mep-
BBIil KOMIIOHEHT - PO KOMIIO3UTHOM YaCTHIIBI - ABIACTCA THOKCUIOM TUTaHA.

7. Komno3uuus Aas yxoja 3a NOJOCTBIO PTa MO JH0GOMY U3 MPEANICCTBYIOMIMX NYHKTOB, B KOTOPOH KOM-
MO3UTHAA YACTULA NIPEACTABIACT COOOM TUOKCU TUTAHA, TOKPHITHINA CUITMKATOM KallbIUs.

8. KoMno3unus a1 yxo/Ja 3a MOJOCTIO PTa Mo JTI000MY U3 MPEIIIECTBYIONMX MYHKTOB, B KOTOPO# areHT,
HONE3HBIH U1 3y00B, MPUCYTCTBYET B KoiudecTse oT 0,25 1o 60 mac.%, npeanoururensHo ot 0,5 10 40 mac.%
KOMIIO3HIUH.

9. Komno3unus 118 yXo4a 3a MOJOCTHIO0 PTa N0 JT000MY U3 MPEMIIECTBYIOIMX NYHKTOB, B KOTOPOil Mac-
COBOE OTHOLICHHME OKCHJA IMHKAa K arcHTy, MOJNe3HOMY I 3y0OB, HaXOAMTCA B auanaszoHe ot 1:20 mo 5:1,
npeanoyTurenpHo ot 1:10 no 5:1.

10. KoMno3unus a4 yxoia 3a MoJ0CThI0 PTa N0 J000MY U3 NPEMILIECTBYIOMUX NYHKTOB, KOTOpas Mpej-
cTaBnsetT co6oit 01HO(a3HYIO GE3BOJHYI0 KOMIIO3HIHIO.

11. KoMno3unus a1 yxoaa 3a MoJ0CThI0 pTa no JrodoMy u3 mi. 1-9, xoTopas mpeacTaBiieT co0oil nByX-
(ba3Hy10 KOMIO3UIUIO, COIEPKAIYIO NepBYI0 a3y U BTOpYIO a3y, U B KOTOPOH OKCHJ IIMHKA MPUCYTCTBYET B
nepBoii (hase, a BCMOMOraTeapHOE Ocakaaronlee CpeaCcTBO - BO BTOpo# (a3se.

12. Cnoco6 yayullieHUst COCTOSHUSA 3y0OB HHAMBUAYYMA, BKIFOYAIOMIMH CTaUI0 HAHECEHUS KOMITO3UIIUH
10 JI000MY U3 NPEIIIECTBYIOIUX MYHKTOB IO MEHbIIECH Mepe Ha OJHY MOBEPXHOCTh 3y0OB HHIMBUIYYMA, IIIE
YAYYIIEHUE COCTOSHUA 3yOOB MPeACTaBIACT cO00ii 0TOeIMBaHUE 3y6OB HHAUBUAYYMA.

@ EBpa3uitckas naTeHTHas opraHusaums, EAMB
Poccusi, 109012, Mockea, Manbii Yepkacckuit nep., 2
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