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KOMIIO3HNIIMHU HA OCHOBE CU/IMKATA IUPKOHWA U JJIMTEJIBHOI'O
ITPUMEHEHWA 1 CITIOCOBbI UX ITPUMEHEHMW A

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHVYIO 3ASABKY

JlaHHast 3asiBKa UCIIPALINBAET MPUOPUTET HA OCHOBAHUU 3asiBKU Ha naTteHT CIITA

Ne 14/883428 nox nazsanuem "KOMITO3UMIIMN HA OCHOBE CHUJIMKATA HIUPKOHUA
JUIA JJIMTEJIBHOI'O ITPUMEHEHMA Y CTITIOCOBBI X TPUMEHEHM A"
(EXTENDED USE ZIRCONIUM SILICATE COMPOSITIONS AND METHODS OF USE
THEREOF), nonannoii 14 oktsi6pst 2015 ropa, KoTopasi HOJTHOCTBIO BKJIFOYEHA TOCPEICTBOM

CCBUIKM B JAHHBIN JOKYMEHT BO BCEH CBOEH MOJHOTE.

IMPEJITOCBIJIKH U30BPETEHU A

(1) O6nacTh TEXHUKHU U300pETEHUS

HaCTOHH.Iee I/I306pe’TeHI/Ie OTHOCHUTCs K HOBBIM MUKPOIMOPUCTHIM KOMIIO3UIIUSAAM HAa OCHOBEC
CUJIMKAaTa HUPKOHHsL, KOTOPBIC COCTABJICHBI U1 YAAJICHUA TOKCUHOB, HAIIPUMED, HOHOB
KaJIus UKW MOHOB aMMOHUS, U3 KEJIYAOUHO-KUIIECTHOI'O TPaKTa IIPHU TTOBBIIIIEHHOM CKOpPOCTH,
HE BbI3bIBasI HEXKEJIATENIbHBIX ITOOOYHBIX B(b(l)eKTOB. KOMHOSI/ILII/II/I HU3TOTaBJIMBAIOT C
Tpe6yeMbIMI/I XapaKTEPUCTUKAMHU JJIA OJJIUTCJIBHOTO BBCACHUA C LEJIbIO JICHCHUSA WU
NpeAynpeKACHUA peuuarBa WX BOSHUKHOBCHUS ONPEACICHHBIX COCTOSIHHﬁ, T. €.

THINCPKAJINEMUN.

(1) Onncanue NMpenecTBYOMEro YPOBHS TEXHUKH

Ocrpas runepkanueMus peaCcTaBiIseT cOOOH Cepbe3HOE YIPOXKAIOLIee KU3HU COCTOSHUE,
BBI3BAHHOE MMOBBILIEHHBIMH YPOBHSIMU KaJlus B CBIBOPOTKe KpoBu. Kanuit npencrasnser
co0ol YHUBEpCAIbHBIA HOH, BOBJICUEHHBIH BO MHOTOYHCIIEHHBIE TIPOLIECCHI B OPTaHU3Me
4eJoBeKa. JTO CaMblil paCIpOCTPAHEHHBINH BHYTPUKJIETOUHBIN KATUOH U OH SIBJIAETCS
KPUTUYECKH BAXKHBIM I MHOTHX (PHU3UOJIOTHUYECKHUX POLIECCOB, BKIIOYAs MOIePIKaHIE

KJICTOYHOI'O MeM6paHHOFO INOTCHIMAJIa, TOMCOCTAa3 o0beMa KJIETOK U nepeaavy noTeHUMUaaioB
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nerictBusi. OCHOBHBIMH €r0 HCTOYHUKAMH MTUTAHUS SIBJIIOTCS OBOIIHU (TOMATHI U KapTo(dens),
¢bpyxkThI (anenbcuHbl, OaHaHbl) U Msico. HopManbHble yPOBHU Kajus B IIa3Me KPOBU
COCTaBJIAOT 3,5-5,0 MMOJIB/JI, & TIOYKA SBJISIETCS OCHOBHBIM PETYIIATOPOM YPOBHEH Kasus.
BriBeneHne Kanusi MOYKaMH SIBJISIETCS ITACCHBHBIM (Uepe3 KIyOO4YKH) ¢ aKTUBHOM
peabcopbuueli B IPOKCUMAaIbHOM KaHAJIbLIE U BOCXOAAIIEM KOJICHE NeTIH XeHIIe.
CyiecTByeT akTUBHOE BbIIEICHUE KAJIUs B TUCTAJIbHBIX KaHAIbLAX U COOMpaTeIbHON

TpyOKe, 00a 13 KOTOPBIX KOHTPOJUPYIOTCS aJIbIOCTEPOHOM.

[ToBBIIIEHHBIE BHEKJIETOYHBIE YPOBHHU KaJIUSI IPUBOISAT K ENOJSIPU3ALIUN MEMOPAHHOTO
MOTEHLIMaNa KJIETOK. DTa JeNospu3alis OTKPhIBA€T HEKOTOPbIE MOTEHLINAT03aBUCUMbIE
HATPUEBBIE KAHAJIBIL, HO 3TOT0 HEAOCTATOYHO AJIsl CO3/IaHUs NOTeHIMana aenucreus. Yepes
KOPOTKHUI NPOMEKYTOK BPEMEHHU OTKPBIThIE HATPUEBbIEC KAHAJIBI MHAKTUBUPYIOTCS U HE
NOJAJAOTCS JICYEHHIO, YBEIMYUBAs IOPOrOBOE 3HAYEHHUE JJIsl CO3/IaHUs OTEHLMANA
AeNCTBHUs. DTO NPUBOAUT K HApPYLIEHUIO HEPBHO-MBILIEYHOH, CEpACUHON U KeNyJOUHO-
KHLIEYHOH CHCTEMBI OPTaHOB, M 3TO HAPYLIEHHE OTBEYAET 38 CUMIITOMBI, HAOJIIO1aeMble MPH
runepkanueMun. HanGompiyro 03a004€HHOCTD BBI3BIBAET BIMSHNUE HA CEPACUHYIO CHCTEMY,
KOI'Z1a HapyILIE€HHE CEPAECYHONU MPOBOAUMOCTH MOXKET NIPUBECTU K CMEPTEIbHON apUTMUH
cepaLa, TaKOM KaKk aCHCTOIMs Wiu GUOPMILIALUS XKeTyA0uKoB. M3-3a BO3MOKHOCTU
CMEepPTENIbHON apUTMHUH CepALIa TUMEePKATHEMUsl IPEACTaBIIsAeT COO0I OCTPYIO
MeTa0O0INYECKYIO YPE3BBIUAHYIO CUTYALUIO, KOTOPasi IOJKHA OBITh HEMEJIEHHO

HCIIPaBJICHA.

lMunepkanuemMusi MOKET Pa3BUTHCS, KOTA MPOUCXOAUT YPE3MEPHOE POM3BOJACTBO KaJHs B
CBIBOPOTKE KPOBH (TIEPOPANIbHBIN TIPUEM BHYTpPb, OTTOpKEeHUE TKaun). HeagdekxTrnsHOE
BBIBEJICHHE, KOTOPOE SIBJISIETCSl HAanOoJiee pacpOCTPAaHEHHON MPUYNHON THIEePKATHEMHH,
MOJKeT OBITh TOPMOHAJIBHBIM (KaK TpH Ae(UIIUTE aTbJOCTEPOHA), (PapMaKOJIOTHUECKUM (IIPH
neuernnn uHruouropamu ACE wmmu 610kaTopamMu penenTopoB aHTMOTEH3WHA) WIIH, Yalle,
BO3HHKAET U3-32 CHIKCHHOH (DYHKIIMH MOYEK MITH ITPOrPECCUPYIOLIEH CepaeuHON
HenocratoyHocTH. Hanbonee pacrpocTpaHeHHON MPUYUHON THNIEpKATHEMUH SBIISIETCS
NOYeYHasi HEAOCTATOUYHOCTD, M CYLIECTBYET TECHASI KOPPEISLIMS MEXy CTETIEHBIO MOYEUHON
HEJIOCTATOYHOCTH U YPOBHSIMH KaJlusi B CbIBOPOTKe KpoBH (S-K). Kpome Toro, psa
Pa3JINYHBIX MHUPOKO UCIIOIB3yEMBbIX JIEKAPCTBEHHBIX CPENCTB BBI3bIBAIOT MHIIEPKAIUEMHIO,

takux kak nHruouTops! ACE, 0110KaToph! peLenTopoB aHTMOTEH3WHA, YMEPEHHBIE KAJIUEBbIe
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IUYPETUKHU (HampuMep, aMUIIOpH, criupoHoiakToH), NSAID (Takue xak nOynpodes,
HAIPOKCEH, [eJIEKOKCHO), TeapiuH U HEKOTOPbIe IUTOTOKCUYECKUE W/ HIIN AHTHOUOTHYECKHE
JIeKapCTBEHHbIE CPEACTBA (Takue Kak LUKJIOCIOPUH U TpuMeronpuM). Hakoner, GiokaTopsl
Oera-perienTopa, AUTOKCHH WU CYKIMHUIIX OJIMH SIBJISFOTCS IPYTUMU H3BECTHBIMH
NpUYMHAMU runepkaiieMuu. Kpome Toro, noBbllI€HHbIE CTENIEHU 3aCTOMHON cepaeuHON
HETOCTATOYHOCTH, MACCUBHBIE TPABMbI, OKOT'H MJIH BHYTPUCOCYAUCTBIA T'€MOJIN3 BbI3BIBAIOT
THIEPKATTUEMHIO, KaK U MeTaOOIMYECKHI ali103, Yalle BCero Kak 4acTh 1MabeTH4ecKoro

KEeTOoaluug03a.

CuMIITOMBI TUMEPKATTUEMUN HECKOJIBKO HeCHeL[I/I(I)I/ILIHbI )44 O6I:;I"IHO BKJIFOYAaOT HEAOMOI'aHHE,
y4alleHHOe cepAleOneHre U MBIIIEYHYO CJ1a00CTh HITH MPU3HAKH aPUTMUHU CEPJILIA, TAKUE
KaK y4aleHHoe cepauednenne, OpaguTaxukapans UiH TOJIOBOKPYKeHIe/0OMOPOK.
3a4yacTyro, OHAKO, THIEePKaINeMusi OOHAPYKHBAETCS BO BPEMSI PYTHHHBIX CKDUHHHTOBBIX
aHAJIM30B KPOBH HA BBIIBJICHHE METUIIMHCKOTO PACCTPONCTBA UJIH MOCIIE CEPhE3HBIX
OC.]'IO}KHGHI/II\/'I, TAKHX KaK apUTMUA CEPALA UJIK BHE3AIIHAA CMEPTh. I[I/IaFHOS, OYCBUHO,

yCTaHaBJIMBAETCS C MOMOILBIO U3MepeHuit S-K.

Jleuenue 3aBucut ot yposHel S-K. B 6onee msarkux cinyqasx (S-K B nuanasone 5-

6,5 MMOJIB/JT) HEOTJIOKHOE JIeUeHHe KanuicBsi3biBaroieit cmoioi (Kayexalate®) B
COYETAaHUH C AUETUUECKUM NMUTAaHUEM (JIUeTa C HU3KUM COAEP KaHUEM KaJlusi) U, BO3MOJKHO,
MoaupuKamei IeueHNs IEeKapCTBEHHBIMH CPEACTBAMH (IIPH JICYEHIH JIEKaPCTBEHHBIMU
CPEACTBAMH, BBI3bIBAIOLIUMH FHITEPKATUEMHIO) MPEACTABIISIET COOON CTaHIAPTHYIO
npornenypy yxozaa 3a 6oibpHbIM; ecin S-K npesbiiiaeT 6,5 MMOJIB/JT HITH €CITH IPUCYTCTBYET
ApUTMUSL, TO IPEAYCMOTPEHO YPE3BbIUAHHOE CHIKEHHUE KA U TIOCTOSTHHOE HAOJIIOICHHE B

yCJIOBHAX cTanuoHapa. OOBIMHO UCTIONB3YIOTCS CIAEAYIOUIUE CPENCTBA IS JICUSHHUS:

Kayexalate®, cmoa, KOTOpast CBSI3bIBAET KAJIMH B KUIIEYHHUKE U, CIEIOBATEIBHO,
yBEJIMYNBAET BbIBEJIEHUE C KAJIOM, TeM caMbIM cHUast ypoBHU S-K. OniHaKo, Kak MoKasaHo,
Kayexalate® BbI3bIBa€T HEMPOXOAMMOCTb KULIEYHUKA W MOTEHIINAIbHBIN pa3pbiB. Kpome
TOTO, AUAPEI0 HEOOXOANMO OTHOBPEMEHHO HHAYLIUPOBATH C JICYEHHEM. DTU (PaKkTOPBhI

CHM3WJIN TIPUBJIEKATEIbHOCTS JieueHus ¢ nomobio Kayexalate®.
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Wncymun IV (+ rmroko3a utst peoTBpaIleH st THITOTINKEMIN ), KOTOPBIN MEPEHOCUT KaJIHi

B KJICTKH U TOAAJIBIIC OT KPOBHU.

Jlob6aBnenue kanbiusi. Kanbiuii He cHkaeT ypoBHU S-K, HO yMeHbInaeT Bo30yAMMOCTh

MHUOKapJa H, CIeI0BATENIbHO, CTA0OMIM3UPYET MUOKAP/, CHIDKAsI PUCK APUTMHH CepALa.

bukap6onar. Mon 6ukapbonara Oyner crumyarposatb oOMeH K + Ha Na +, Takum obpazom

npuBOAs K cTUMYJIinuu ATda3bl HATPHS-KAJHS, AUATH3Y (B TSKEIBIX CIyYasx).

EnnHCTBEHHBIM (DapMaKOJIOTHUECKUM CITOCOOOM, KOTOPBIH IEHCTBUTEIBHO YBEITUNIUBAET
BBIBE/ICHUE KaJius 3 opranusma, sisnisiercst Kayexalate®; onHako, n3-3a HEOOXOAMMOCTH
uHayuupoBaHus nuapeu, Kayexalate® Henb3st BBOAUTD IPU XPOHUUECKOH (hopMe, U 1axe B
HeOTJ'IO)KHOfI CI/ITyaI_II/II/I HeO6XOI[I/IMOCTb I/IHI[YL[I/IpOBaHI/Iﬂ I[I/IapeI/I B COUYE€TAHUU C TOJIBKO

npenenbHol 3(p()EeKTUBHOCTBHIO U HETTPUATHBIM 3aI1aXOM U BKYCOM CHUKAET €r0 MOJIE3HOCTb.

ITprMeHeHe MUKPOIIOPUCTHIX HOHOOOMEHHUKOB HA OCHOBE CHJIMKATa LIUPKOHUS UITH
CUJIMKATa TUTaHa AJI yAAJIECHHUs] TOKCUYHBIX KATHOHOB U aHMOHOB U3 KPOBU WJIM AUAIU3aTa
onucano B mateHTax CIIIA NeNe 6579460, 6099737, 6332985 u 3asiBke Ha mateHT CIIIA
Ne 2004/0105895, kaxaplii U3 KOTOPBIX BKJIIOUEH B JAaHHBII TOKYMEHT BO BCel CBOEH
nojHOoTe. JIONOJIHUTEbHBIE TPUMEPbl MUKPOIIOPUCTBIX HOHOOOMEHHHUKOB ITPUBEICHBI B
narenTax CIITA NeNe 6814871, 5891417 u 5888472, xax/blii 3 KOTOPBIX BKJIIOUEH B

JAHHBIA TOKYMEHT BO BCEU CBOEH MOJHOTE.

ABTOpBI HACTOSIIIETO U300pETEHNUsT OOHAPYKHITH, YTO U3BECTHBIE KOMITIO3ULIMKA HA OCHOBE
CUJIMKATa LIUPKOHUS MOTYT MPOSIBJISITh HEXKeNaTeNbHbIE 3(P(eKThI B CIydae MpuMeHeHHs in
VIVO IUIS yIAJeHUsl KaJlvs TIPY JICYeHUU TUIepKaJrueMun. B 4aCTHOCTH, aBTOPBI HACTOSIIIIETO
n300peTeHus1 OOHAPYIKUITH, YTO BBEJIEHUE MOJIEKYJISIPHO-CUTOBBIX KOMITO3ULIUN HA OCHOBE
CUJIMKATa LUPKOHUS CBS3aHO C YACTOTOM CMEIIAHHOTO BOCTIAJICHUS JICHKOIIUTOB,
MUHUMAJIBHBIM OCTPBIM BOCIIAJICHHEM MOYEBOTO My3bIPsl U HAOIOIEHHEM HEOTIO3HAHHBIX
KPHUCTAJJIOB B OOJIACTH IMOYEYHOM JIOXaHKH U B MOY€ MPH HCCIEIOBAHUSAX HA JKUBOTHBIX, &
Takke yBenndeHneM pH Moun. ABTOPBI HACTOSIIIETO U300PETEHUS PELIMIIA 3TH MPOOIeMbI
MyTeM KOHTPOJIS pa3Mepa YaCTHULl U COePIKaHUSl HATPHUS B KOMIIO3UIIUSX HA OCHOBE
cunukara uupkoHus. Cm. marentsl CLIIA NeNe 8802152 u 8808750, kaxkaplif U3 KOTOPBIX

BKJIFOYEH B JaHHBINA JOKYMEHT BO BCEU CBOEH MOJIHOTE.
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KpOMe TOI'0, UI3BECTHBIC KOMITIO3ULIMHU Ha OCHOBC CUJIMKATAa LIUPKOHHWA UMEJIN HpO6HeMbI C
KPUCTAJNIMYCCKUMU IMPUMECIAMHU U HEXKEIIATCIIbHO HU3KOH CITIOCOOHOCTBIO K KaTUOHHOMY
oOMeHy. YMeHbIneHHe 0ojiee paCTBOPUMBIX (POPM CHIIMKATa IUPKOHUS BasKHO IJIS
YMEHBIIEHUS WIN YCTPAHEHUSI CHCTEMHOTO TTOTJIOIEHNS IMPKOHUSI WIIM CUJTMKATA LIUPKOHMUS.
ABTOpBI HACTOSAIIETO H300PETEHHSI PELIMIIH 3Ty MPOOJIeMy IyTeM KOHTPOJIS YCIOBUH
MIPOU3BOJICTBA TAKMUM 00pa3oM, 4TOObI (PAKTHUECKH UCKITIOUUTD ZS-8 13 KOMIO3UIINH, YTO B

pe3yJbTaTe MPUBENIO K HEBBISIBIIEHHBIM YPOBHsIM ZS-8. Cm. matent CIITA Ne 8877255.

ABTOpPBI HACTOSILIETO U300pETEHUsT OOHAPYIKUIIH, YTO HEKOTOPbIE KOMITO3ULIH HA OCHOBE
CHJIMKATa LUPKOHUSI IPUTOIHBI JIs1 ATUTENIbHOTO MPUMEHEHUS], HAIIpUMep, MpH JICHEHUH
COCTOSIHUI, CBSI3aHHBIX C MOBBILIEHHBIMU YPOBHSIMU KaJllsl B CHIBOPOTKE KPOBU.
IIpumeHeHre KOMITO3ULMIT HA OCHOBE CHJIMKAaTa LIMPKOHMS B TUTEJbHBIX PEXUMax JeUeHUs
TpeOyeT TLIaTeIBbHOr0 KOHTPOJIS MPUMeCel, 0COOEHHO CBHHLA, B KoMno3uuuu. Hampumep,
FDA ycranaBnuBaeT KpUTepuu NpUEeMIIEMOCTH CBUHLA B KOMITIO3ULIUAX AJIS1 IJTUTENIHOTO
NPUMEHEHUS] 5 MUKPOTPAMMOB B JIeHb. ABTOPBI HACTOSIIIEr0 H300peTeHNsI OOHAPY KUIIH, YTO
CHJTMKATBI IUPKOHMSL, TIOJTYYEHHBIE C HCIOJIb30BAHUEM H3BECTHBIX CIIOCOOOB B
NPOMBIIIJIEHHBIX KOJIIMYECTBAX, COepskaT npuoOam3uTensHo ot 1 1o 1,1 ppm mnum Gonbiine
cBHHIA. Jlaxke KOrna CUIMKAT LUPKOHUSA MOTy4yanu B 0ojee MeNKHUX MapTusix ¢ bonee
BBICOKOM CTETIEHBIO YUCTOTHI (T. €. C UCIOJIb30BAHUEM YUCTBIX JUI AHAJIN3A UCXOHBIX
MaTepuaioB, TOCTYIHBIX OoT Sigma-Aldrich), oOHapy»kuBaaM, YTO YPOBEHb CBHHLA
coctaisut 0,6 ppm niu 6osnbiue. [TOCKOIBKY IPH JIEUSHUN CHITMKATOM LIUPKOHHS
UCTIONB3YIOT IO3BI B IMATIA30HE OT 5 10 45 rpaMMOB B JIeHb, HEOOXOIMMO CHIKEHHE YPOBHS
cBuHIa. Hacrosmee n3o0pereHre OTHOCUTCS K KOMITO3ULIMSAM Ha OCHOBE CHIJINKATa
LUPKOHUS, XapaKTEePU3YIOIIHUMCS COJIEPKaHUEM CBHHIIA B IPUEMIIEMOM JHAIa30He,

O6YCJ'IOBJ'IGHHOM CYyTOYHbIMHU OO3aMH CUJIMKATa HUPKOHUSA.

KPATKOE OIITMCAHUWE U30bPETEHUA

Hacrosimee n3o0pereHre OTHOCHTCS K KATHOHOOOMEHHBIM KOMITO3UIMSM, COAEPIKAIIUM

crukaT nupkonus Gopmysl (1),

rac
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A mpexcrasisier coO0H MOH KaJlusi, MOH HATPUs,, NOH pPyOUIMs, NOH LIe3Usl, HOH
KaJIbL[Us1, MIOH MarHusi, MOH THJPOHUS WU UX CMECH,

M npencrasisier cOOO0# MO MEHbIEH Mepe OMH METAJLI, YYaCTBYIOIIHHA B
o0pa3oBaHUM KapKaca, I7ie MeTajll, y4aCTBYIOIIUI B 00pa30BaHUM KapKaca, MPeACTaBIseT
coboii raduuii (4+), onoso (4+), Huobuii (5+), Turau (4+), uepuii (4+), repmanuii (4-+),
npazeonum (4+), TepOuii (4+) UK UX CMECH,

"p" XapakTepu3yercs 3HaYeHUeM OT NpuOIM3uTeIbHO 1 10 npubnusurensHo 20,

"x" xapakTepusyercs 3HaueHueM oT 0 1o meHee 1,

"n" xapakTepu3yercs 3HaYeHHEM OT NpUOIU3UTENbHO O 10 MPUOIU3UTENHHO 12,

"y" xapaktepusyercs 3Ha4eHueM oT 0 10 mpuOIU3HTENBHO 12,

"m" xapakTepusyercs 3Ha4YeHHEM OT MPHUOJMZUTEIBHO 3 10 NMPUOIM3UTENbHO 36 U 1
<n+y<I12,

r7ie KOMIO3UIIMS XapaKTepu3yeTcs coiepkaHueM cBUHLA MeHee 0,6 ppm.
[IpennouturenpHO, CoMepKaHue CBUHIIA HaxoauTcs B quanasone ot 0,1 mo 0,6 ppm, Gonee
npeanoututensHo — ot 0,3 1o 0,5 ppm u Haubonee npexnoutureabHo — ot 0,3 o 0,45 ppm.
B onHOM BapuaHTe OCyLIeCTBIeHUs conepxkanue ceuHua cocrasisier 0,38 ppm. Hacrosmee
n300peTeHNe TaKXKe OTHOCHUTCS K M3TOTOBJIEHUIO CHIIMKATa LIUPKOHUS MPHU PEAKIIMOHHBIX
o0BeMax, paBHBIX HJIM COCTABISIFOIINX Oonee 200 11, rie comepkaHnue CBUHLIA COCTABIISET
MmeHee 1,1 ppm. B 3ToM BapuaHTe OCyleCTBIEHMsI COAEPKAHUE CBUHLIA HAXOAUTCS B
auanaszone ot 0,1 no 1,1 ppm, Gonee npeanouturenbuo — ot 0,3 10 0,5 ppm u Haubomee

npeanoytuTenbHo — ot 0,3 1o 0,45 ppm.

B nononHeHne K HATMYHIO HEOOXOIUMOTO YPOBHS MPUMECH CBUHIIA, KOMITO3UIUSI MOYKET
o0JamaTh OHUM HJIM HECKOJBKUMH CBOMCTBAMH, KOTOPBIE O0ECTIEYHBAIOT €€ MPUTOJHOCTD B
KaueCTBE MPOTaTbIBAEMON MOHHOM JIOBYLIKHU ISl IEPOPANBHOIO IPUMEHEHUs1. B oqHOM
acIieKTe KOMITO3UIHsI HA OCHOBE CHUIMKATa LIUPKOHUS MOXKET 00J1aaTh CIOCOOHOCTBIO K
oOMeHy KaJusi, mpeBbImaroIneii 2,3 M3KB/T, MPEANOYTUTEIBHO — B TUANa3oHe OT 2,3 10

3,5 M3KB/T, OoJiee MPeAnOYTHTENHHO — B quanasone ot 3,05 o 3,35 moke/r u Hauboee
NPEATIOYTUTENIEHO — MPHONM3UTENBHO 3,2 M3KB/T. B ogHOM BapuanTe ocymectsieHus 7%
YaCTHULl B KOMIO3ULIMK XapaKTEPU3YIOTCS AUAMETPOM MeHee 3 MUKpOH. B aApyrux BapuaHrax
ocyiecTsieHus: MeHee 0,5% JacTull B KOMIO3UIMH XapaKTepU3YIOTCs AUAMETPOM MEHee

1 muxpona. [IpennoururensHo, cofep;kaHle HaTpUsl COCTaBisAeT MeHee 12% 1o Becy u

Ooree mpeanouTUTENHHO — 9% KK MeHbIne 1o Becy. CHIMKAT LUPKOHUS MPENNIOYTHTEIBHO



WO 2017/066128 7 PCT/US2016/056286

xapakrepusyercs nudppakrorpammoii XRD, numeroreit 1sa Hanboee BHICOKUX MUKA,
HaOIIOAOLIUX CS TTpU IPUOSU3UTENBbHO 15,5 1 28,9, ¢ Hanbosee BHICOKUM ITHKOM,

Habro maroumcst mpu 28,9. Marepualt npeanouTUTENbHO IPeACTaBIsieT co0oi ZS-9, nmm
npeuMyliecTBeHHO ZS-9, xapakTepusyromuiics 3HaueHrneM pH, HaxoasmuMmcest B [uanasoHe
oT 7 10 9, ¥ CTOCOOHOCTHIO K CBSI3BIBAHUIO Kajivsi OT 2,7 10 3,7 M3KB/T U Haubosee

NPEATIOYTUTENIEHO — MPUOIU3UTENBHO 3,5,

Hacrosiiee nzo0pereHne Takke OTHOCHTCS K CIIOCO0aM BBEAECHHS BbILICYKA3aHHBIX
KOMITO3UIINI Ha OCHOBE CHJIMKATa UPKOHUA. B OIHOM npeanoyYTUTeIbHOM BapHaHTe
OCYIIECTBJIEHUS] KOMITIO3ULIMY HA OCHOBE CHJIMKATa LIUPKOHUS BBOAST B T€UEHHE NEPHOAA

Oouiee 5 mocnenoBaTeNbHbBIX THEH.

KPATKOE OIITMCAHUE I'PAOUYECKHUX MATEPHUAJIOB

Ha ¢ur. 1 npencrasieHo MHOrorpanHoe H300pakeHre, Ha KOTOPOM IOKa3aHa CTPYKTypa

cuiikara nupkoHus Nay 19ZrSi3 0109 11%2,71H,0 (MW 420,71)

Ha ¢ur. 2 nokaszaHo cxemaTHyeckoe n300paXKeHHue PeakLMOHHOIO COCya C IMeperopoiKaMu

AJIs1 IIPOU3BOACTBA CUJIUKATA HUPKOHUS.

Ha ¢ur. 3 nokasaHa cxema TeXHOJIOTHYeCKOro 000pyJOBaHUs, HCIIOIb3YEMOTO IS

MMPpOU3BOACTBA CUJIMKATa HUPKOHUA.

Ha ¢ur. 4 nokazaHo pacnpenesieHue YacTHI] [0 pa3Mepy CUIMKATA [IUPKOHUS, TIOTYYEHHOTO

COTJIaCHO MpUMepy 3.

Ha ¢ur. 5 nokazan rpadgux XRD mnis cunvkaTta HUPKOHHUS, MTOJyYEHHOTO COTJIACHO MPUMEPY

3.

ITOJAPOBHOE OITMCAHUE U30BPETEHUA

ABTOpPBI HACTOSIIETO M300pETEHNsT OOHAPYKUIIA HOBBIE MOJIEKYJIIPHO-CUTOBBIE
MIOTJIOTUTENN Ha OCHOBE CUJIMKATa LIMPKOHMS, KOTOPBIE PEIIat0T MOTPEOHOCTD B
KOMITO3ULMSIX JUIS ITTUTEIBHOTO MMPUMEHEHHSI, XapaKTEPU3YIOLINXCS HU3KUM MPpoduiieM
npumecel. KomMnosuunu Ha OCHOBE CHIIMKATa HUPKOHUS OTBEYAIOT KPUTEPUAM

3¢ pexTHBHOCTH paHee OMMCAHHBIX KOMIO3UINI HA OCHOBE CHJIMKATa LINPKOHMSI, HO TAK:Ke
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XapaKTEepU3yeTCsa CHUKCHHBIM COACPIKAHUEM HpHMeCGfI, B 4aCTHOCTHU CBHHIIA, YTO

obecrieynBaeT MPUroAHOCTb KOMHOSI/ILII/Iﬁ AJIs AJIUTCJIbHOIO IPUMEHCHUS.

ABTOpBI HaCTOSAIIETO H300peTeH s pa3padoTaiu peakTop I KPYIMHOMACIITAOHOTO
MIPOU3BOJCTBA KpUCTALIOB ZS-9 BrIcOKOI uncToThI ¢ Bhicokol KEC. Cm. marentst CIITA
NoNe 8802152; 8808750 u 8877255. Peaktop 200 umeer koHCTpyKLUuK 204 ¢ meperopoakamu
Ha CBOMX OOKOBBIX CTEHKAX, KOTOpBIE B coueTaHHH ¢ Meankoi 201 obecrneunBaroT
CYILLECTBEHHBIN NMOABEM U CMEIINBAHNE KPUCTAJJIOB BO BPEMS PEAKLIMU U CO3[IaHUE
KpUCTAIIOB ZS-9 Bbicokoi 4ncTOTHI ¢ BbIcOKOI KEC. ®wur. 2. VcoBepiueHCTBOBaHHBIH
PEaKTOpP MOKET TaKXKe COAEPIKATh OXJIAXKAAIOLIYIO WIM HArPEBATENIbHYIO PyOaIuKky uist
peryJupOBaHUs TEMIEPATYPbI PEAKLIMKA BO BpeMsl KPUCTAJIIM3ALMK B TONIOJIHEHHUE K
KOHCTpyKLHUsIM 204 ¢ meperopoakamu. [IpeanouTurenpHo, peakTop uMeeT 00beM,
COCTaBJISIOLIHNH 10 MeHbInel Mepe 20 11, 6onee npeanouyrurenbHo — 200 1, S00 71, 2000 51 wm

5000 n, u B nuanazone ot 200 1 g0 30000 m.

Texnomornuecknii NOTOK AJIs1 MPOU3BOJACTBA CUIIMKATAa LMPKOHMS MMOKa3aH Ha Pwur. 3. B
peakTop H0OaBISIOT HCTOYHHUK CHJIMKaTa. B criocobax w3 mpenuecTByoImero ypoBHs
TEXHUKH, O0ECTIEUNBAOLINX BO3MOXKHOCTb H3TOTOBJICHHSI CHIIMKATA LIUPKOHUS, UMEIOLIETO
HEOOXOIMMBIE XapaKTEPUCTUKHU JJIs IIEPOPATIBHOTO BBEICHUS, UCIIOIB30BAIN CUITUKAT
HaTpHsl B KAUeCTBE UCTOYHUKA CHIIMKaTa. B 3ToM criocobe Takke ucnonbp3osanu 50%
pacteop NaOH, Bony u anerat UPKOHUS, KOTOPbBIE 3arpy>Kajil B peakTop, MOKa3aHHbINA Ha
¢ur. 3. Takke mokaszaHa CyIIWIIKA, B KOTOPYIO MOAAIOT ChIPOH MPOAYKT, MPEACTABIISIOLIHI
coboti cumukaT uupkoHusi. CHITMKAT UMPKOHUST OYHIIAIOT, IPOTOHUPYIOT U CYIIAT B CYLIUJIKE

AJIA ITIOJTYYCHUSA HeO6XOI[I/IMOFO CUJIMKAaTa HUPKOHUA BMECTE C BOOAHBIMU OTXOJaMU.

Kak ommcano B mpumepe 2 HUKe, HCTOYHUKOM CIJTUKATA SIBJISIETCS KOJIOUIHBIA THOKCHT
kpemHus (Ludox®), a He cuiukaT HaTpust. ABTOPBI HACTOSLIETO H300PETEHNsT OOHAPYKHITH,
YTO 3aMEHA CHJIMKATa HATPHUS B M3BECTHBIX CIIOCOOAX M3TOTOBJICHUS BBICOKOKAYECTBEHHBIX
CHIINKATOB IUPKOHUs He3pdexTuHa. HacTosmee n3o0peTeHne 0CHOBAHO Ha TOM, YTO
aBTOPBI HACTOAIIErO N300peTeHNsT OOHAPYKIIIH, YTO PEAKTOP HE CIeAyeT IepBOHAYAIBHO
3arpy’kaTh KOJUIOMIHBIM AHOKCUIOM KPEMHISI, & BMECTO 3TOTO €ro CIIeAyeT 100aBIsTh K
NpeABAPUTENPHO CMELIaHHBIM FHIPOKCUAY HaTpus U Boge. Kpome Toro, CkopocTb

NnepeMeInBaHus JOJI>KHA OBITh YBECJINYCHA MTOCJIE I[O6aBJ'IeHI/I$I KOJIJIOUAHOT'O JTUOKCH A
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KpPEMHHs B TCUCHUE 10 MEHbIIEN MEpPE ABaALATH MUHYT OJIsA TOTO, Y4TOOBI pa3opBaThb CBA3U
AUOKCHUAA KPEMHUA U ITOJYYUTh XOPOIIO CMeIIaHHbIN pacTBODp. I[OHOJ'IHI/ITGJ'IBHBIC ACIICKThI
crioco0a COrJIacHO HACTOSIIIEMY U300PETEHHIO MOTYT OBbITh IOHSATHBI CO CCHUIKOI Ha pUMep

2 HIDKE.

Cunmkar HUPKOHUS COTJIACHO HACTOSIIEMY M300pPETEHHIO XapaKTePU3yeTCsl CoAep KaHeM
cBUHLIA MeHee 1 ppm. bonee npeanodTuTENnbHO, COAEpKaHNe CBUHIA HAXOAUTCS B
nuanaszone ot 0,1 no 0,8 ppm, Sonee npeanouturensHo — ot 0,3 10 0,6 ppm u Hauboee
npeanoutuTensbHo — oT 0,3 1o 0,45 ppm. B ogHOM BapuaHTe OCYILECTBIECHUs COAEPKAHNE

cBuHLA cocTasiser 0,38 ppm.

CpaBHuTteabHbIH npumep 1

Kpucrannel ZS-9 BbICOKONH €MKOCTH MOJTy4alid B COOTBETCTBUU CO CIEAYIOLIUM

HUJTFOCTPATUBHBIM IMIPUMEPOM.

PearenTs! mosyyanu ciaenyromuM odpazom. 22-muTpoByro koi0y MopTona obopyaoBaiu
BEPXHEH MeIajKol, TepMONapoi U ypaBHOBEIIEHHOH KareabHOH BOPOHKOH. B konby
3arpyskajimu AeMoHu3upoBaHHyo Boay (8600 r, 477,37 mons). [lepemennBanue
VMHHULIMPOBAIU NpH puban3uTenbHo 145-150 00./MuH. 1 B KOOy 100aBIISIIN THAPOKCUN
Hatpus (661,0 1, 16,53 monb NaOH, 8,26 monb Na,0). Cogep:xumoe KoJ0bl MoaBeprain
sk3otepmun oT 24°C o 40°C B TeueHue nepuoaa 3 MUHYTHI IIPU PACTBOPEHUU THAPOKCHIA
HaTpusi. PacTBOp mepeMernnBajy B TeUEHUE Yaca JJisi 00ecrneueHus: 0cinadeBaHusl HA4YaJIbHOTO
sK30TepMudeckoro sd¢ekra. JloGasmsnu pactBop cuukara Hatpus (5017 r, 22,53 mounb
S02, 8,67 monb Na,O). Cunukat Hatpust Obut noctynen ot Sigma-Aldrich K stomy pactBopy
C TIOMOIIBIO KaIeJIbHOH BOPOHKH 100aBIsUTH pacTBop anerara uupkonus (2080 r, 3,76 mob
Zr0,) B Teuenue 30 muH. [Tony4eHHYIO CYCIIEH3HIO MTEPEMEIINBAJIH B TEUEHUE

OMOJIHUTENBbHBIX 30 MUH.

Cwmech nepenocuin B cocyn nop nasienueM 5-G Parr Model 4555 ¢ momorsro
IeNMOHU3UPOBaHHOM BoAbI (500 1, 27,75 mMonp). PeakTop ocHamanm oxnaxaaromen
KaTYLIKOH, MMEIOIIeH KOHPHUTyparmio ""ceprnanTuH", 4To0bl 00ecTIeYnTh NOJO0HYIO
HeperopoaKe KOHCTPYKLUIO BHYTPH PEAKTOPA, PACIIONIOKEHHYIO PAIOM C MELIATIKOMN.

Oxnancz[afomy}o KaTYLIKY HE 3apsiKaliv ) KUAKUM TCILJIOHOCUTEJIEM, ITOCKOJIbKY €€
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HCTIONIB30BAJIM B 3TON PEaKLUU TOJIBKO AJIsl 0OecredeHus MoJoOHOH neperopoaxe

KOHCTPYKLUH, PACIIOJIOKEHHON PSIIOM C MELIAJIKOM.

Cocyn repMeTU3MPOBAIH U PEAKLIMOHHYIO CMECh MEPEMELIUBAIH MTPpH MpUbInu3uTenbHo 230-
235 06./muH. n HarpeBanu ot 21°C no 140-145°C B Teuenue 7,5 4. u Beigep>kuBanu npu 140-
145°C B Teuenue 10,5 yacos, 3aTem Harpesanu 10 210-215°C B Teuenue 6,5 yacos, koraa
NOJIy4aJI MaKCUMalibHOe AaBneHne 295-300 (yHTOB Ha KBaZAPaTHBIN IIONM, 3aTeM
BbiiepskuBanu npu 210-215°C B reuenue 4 1,5 yacos. 3atem peakTop oxnaxnanu 10 45°C B
TedyeHue nepuozaa 4,5 gacos. [TonyueHHoe Oenoe TBep0e BeMEeCTBO (HUIBTPOBAJIH C
NOMOIIBIO AenoHM3upoBaHHON BobI (1,0 kr). TBepable BeLecTBa MPOMBIBAIIH
IeUOHM3NPOBAHHOW BOOH (40 1) no Tex mop, moka pH smoupyromero ¢puabTpaTa He
cocrayisit MeHee 11 (10,54). Penpe3eHTaTUBHYIO YaCTh BJIAJKHOTO OCAJIKa BHICYIIHBAIIN B
BakyyMme (25 mroiiMoB pTyTHOTO cTo0a) B TeueHune Houn rpu 100°C ¢ monydenuem 1376 ¢

(87,1%) ZS-9 B BuIe Oenoro TBEpIOro BELIECTBA.

Kaxk ommmcano B marenTe '152, KOHKpeTHas KOH(QUTYpaLHs PEakTopa U yCJIOBUS Criocoda B
5TOM MPUMEPE MPOAEMOHCTPUPOBAIIU, YTO MOXKET OBITh JOCTUTHYTA 0OJIee BBICOKAst EMKOCTh
CUJIMKATOB LUpPKOHUs. Hanpumep, nocturanu 3Ha4€HUN €MKOCTH B 1Hanas3oHe ot 3,8-

3,9 M3KB/T 1O CPAaBHEHUIO CO CIIOCOOAMH U3 MPEAIIECTBYIOMEro YPOBHS TEXHUKH, ITe

JOCTUTANIN TOJIbKO 3HAYEHU €eMKOCTH B quana3one 1,7-2,3 MIKB/T.

OnHako, aBTOPBI HACTOSIIETO M300pETeHUsT OOHAPYIKUIIN, YTO MATEPHAJI, MOJTyYEHHBIH B
COOTBETCTBHUH C 3TUM IPUMEPOM, XapaKTEePU3yeTCs coaepxanueM ceunua 0,6 ppm.
Conep:xaHne CBUHLIA ONPENENsIN C UCIOJIb30BAHUEM MaCcC-CIIEKTPOMETPUH C UHAYKTUBHO
cesizanHol masmoii (ICP-MS). O6pasub! mosrydanu ¢ 0,1 r B3BeMIEHHOMW YaCTH, CMEIIaHHON
¢ 0,5 M1 pTOPUCTOBOAOPOIHON KHCIIOTHI, 2 MJI @30THOU KUCJIOTHI, 1 MJT COJISTHOM KHCIIOTHI U
1 M1 ouneHHo#M Bonbl. OOpasen pacenisuiv ¢ UCIOIb30BAHUEM MUKPOBOJIHOBOW CHCTEMBI
C 3aKPBITBIM COCYZIOM IpU MakcuManbHOH Temmneparype 200°C 10 MoiIHOro pacTBOpeHuUs
marepuana. [Tocne oxnaxxnenus 100aBIsUIN BHYTPEHHUH CTAHIAPTHBIA PACTBOP H

pa3baBisu ouMIIeHHOH Bogo# 10 SO r mony4deHHbIX pactBopos mist ICP-MS.

OCHOBHOH BKJIaJ CBHHIIA B IPOAYKT, IPEICTABIISIIOIINNA COOOH CHITMKAT [IUPKOHUS,

MPOUCXOAUT OT PCArCHTOB all€TaTa HUPKOHUA U CUJIUKATA HATPUS. OTOT npuMeEp
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WJUTIOCTPUPYET, UTO JaXKe KOrJa B KAYE€CTBE PEAreHTOB MCIIOJIb3YIOTCS YMCThIE JUIsl aHAIU3a
MaTepHabl (CUIMKAT HATPUS, alleTaT LIUPKOHMS), YPOBEHb CBUHIIA MOKET IPEBBIIATH

JOMYCTUMBIN YPOBEHb.

IIpumep 2

DTOT npuMep WUTIOCTPUPYET MPOU3BOICTBO CUIIMKATA LIUPKOHUS U3 PEaKLMU CUJINKATa
HATPUs U alleTaTa LUPKOHUs B peakTope oobemoM 500 s, Cunukar Hatpus (148,8 kr) u Boay
(100,1 xr) nobapmnsiu B peakTop odbemoM 500 J1 1 mepeMeBaIi CO CKOPOCTHIO

200 o6./muH. [lobasmsuiu rugpokcun Hatpus (37,7 Kr) u 400aBJISLIM OCTABIIYIOCS BOIY
(100,2 xr). CxopocTb nepemennBanus CHIKaH 10 80 00./MUH. 1 100ABIISIIH alleTaT
upkoHus (62,0 xr) BMecTe ¢ Bopoii (49,4 kr) u obecrieunBaiy MepeMeInBaHNe B PEAKTOPE
B TedeHue 25-35 MuHyT. PeakTop HarpeBasu i OCYLIECTBICHUS PEAKLIMY MaTEPUAJIOB IPU
temneparype 210 £ 5°C B Teuenue 48 yacos npu 140 06./mun. IloxyueHHbIN MaTepuan

nporoHuposanu 10 pH ot 4,75 no 5,25 u cymunu 1o copepxkanus snaru < 5,0%.

Kommosuius, XxapakTepr30Baiach CpEIHEB3BEIIEHHBIM O 00beMy 3HaueHueM 21,8 MUKpoH
Y CPEHEB3BEIICHHBIM IO NOBEPXHOCTH 3HaYeHueM 13,56 MukpoH. MaTtepuan coaepkal
menee 0,05% ee oOvema npu 1 Mukpon u MeHee 1,41% npu 3 mukpon. ITonyueHHbIi B
pe3yJbTaTe MaTepuan AeMOHCTpHUpYeT xapaktepHblil rpa¢puk XRD nns ZS-9. ITpucyrcTByroT
HEBBIBJIEHHbIE YPOBHU ZS-8, 0 UeM CBUETEIbCTBYET OTCYTCTBUE OTKJIMKA B IpeAenax S-

10 2-tera. Kak onucaHo B MpeaIeCTBYIOMINX MATEHTaX aBTOPOB HACTOSIIIETO H300pETeHNS,
STOT MaTepual, XapakTepU3YIOLIUICI CHIYKEHHBIM KOJIMYECTBOM MEJIKUX YacTULl U He
COZepIKALINI PacTBOPUMBIX (pOpM CHITMKaTa HTUPKOHUS (ZS-8), ABISETCS MOAXOASIIIUM IS

NnePpOopaNbHOTrO BBCACHUA, HAIIPUMED, MTPH JICUCHUHU TUINICPKATIUEMUHN.

OnHako, aBTOPBI HACTOSIIIETO H300pETeHNsT OOHAPYIKUIIN, YTO MaTEPHAJI, TOJTy4YEHHBIH B
COOTBETCTBHUH C 3TUM IPUMEPOM, XaPAKTEPU3YETCsl YPOBHIMH CBUHIIA, KOTOPBIE BbIIIE
MOJXOZIALIETO YPOBHS € Y4€TOM TpeOyeMOoro J03MPOBaHUS JIEKAPCTBEHHOTO cpeacTra. Cwm.
tabmuiy 2 Hike. B yacTHOCTH, OOHAPYKUITH, YTO MOJTYyYEHHBIN B pE3yJIbTaTe MPOIYKT
XapakTepu3oBalics ypoBHeM cBUHIA 1,0 ppm. OCHOBHO BKJIaJ CBUHIA B MTPOIYKT,
NPEACTABIIIOIUI COO0H CHIIMKAT HUPKOHHMS, IPOUCXOANT OT PEAreHTOB alleTaTa IUPKOHUS
(0,28 ppm) u cunukara Hatpus (0,38 ppm). @opMel arieraTa UUPKOHUS, XapaKTEPU3YIOIINECs

0o0Jee HU3KUMH YPOBHsMHU CBUHILA, HCAOCTYIIHBI B IIPOMBIIIJICHHOM maciuTabe. XoTs
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OOHapy WK, 4TO Ipyrue GopMbl CHIIMKATA, KOJUIOMIHOTO TUOKCHUAA KPEMHUS
XapaKTEepHU30BaAJIMChb HEBBIIBJICHHBIMU YPOBHAMUA CBUHILIA, KOJ'IJ'IOPII[HI:IfI AUOKCHUA KPEMHUS HE
SIBJISIETCSL IOIXOJISIIIIMM B BBIIIEYKA3aHHOM CIIOCO0€ JJIs OCYIIECTBIICHHUS PEAKIIIH C
alleTaToOM LIUPKOHMSI ¢ 0Opa30BaHUEM CHJIMKATAa HUPKOHHS. ABTOPBI HACTOSIILETO
u300peTeHus1 OOHAPYKUJIH, YTO YPOBEHb CBUHIIA B KOHEUHOM MPOAYKTE UMEJ TeHICHLIMIO K
MOBBIIICHWIO, KOr'la YPOBEHb CBUHIIA B p€ar€HTax HE PEryJJnpoBaliCs, 4TO MOXKET UMCTb
MECTO C NOCTaBIIMKAMU CBIMMYyYUX BECUICCTB 5TUX PCArCHTOB. AHanoruyHele YPOBHH CBUHLIA
nopsinka 1-1,1 ppm HaOMromaMM, KOrIa Ppeakiyuio MPOBOIMIIN B MaciuTabe peakTopa o0beMoM

200 11 500 7.

IIpumep 3

3TOT npUMep WILTFOCTPUPYET MPOU3BOICTBO CHIIMKATA LIMPKOHUS B PE3yJIbTaTe PEAKLIUU
KOJJIOMHOTO JTUOKCHA KPEMHHS U alleTaTa HUPKOHUS B peakTope 00beMoM S00 11. ABTOPBI
HACTOSIIIEro M300peTeHnss OOHAPY KIIIH, YTO JJISl pEaKIUH KOJUIOUIHOTO THOKCHIA KPEMHHSI
C aleTaToOM LIUPKOHUS CIIOCO0 MOJDKEH BKJFOUATh OTOJIHUTENBbHBIE CTAANH U PA3JIMYHbIE
ckopoctu nepemernnBanus. Hampumep, ast cioco6a ¢ KOJITOUAHBIM JHOKCHIOM KPEMHHS
HeoOxonuma craaus yBeanueHHoro nepemennBanus (200 00./muH.) B TeueHne 20 MHHYT
11 pa3phiBa CBsi3el TUOKCHA KPEMHUS M MOJYYEHUs XOPOLIO MePEMEIIaHHOTO PacTBOpa.
ABTOpBI HACTOSAIIETO U300peTeHNsT OOHAPYKUIIH, YTO MOCPEACTBOM AAHHOTO CIIOcoOa
YPOBEHb CBUHIIA MOKHO OBLIO CHH3HTB 10 MeHee | ppm, 1, Kak MOKa3aHO HHUXKE, MOYKHO

6bu10 cHU3UTH 110 0,38 ppm B peakrope oobemom 500 1.

TIunpokcun Hatpust (97,2 kr) cmemuBanu ¢ 84,5 Kr BOIbI U niepemMernuBaiy npu 150 06./mMuH.
npu nodasnennn 108,8 kr kommonaHoro nuokcuna kpemuus (Ludox®). ITepememuBanue
MPOAOJIKAJIU € TOH K€ CKOPOCTBIO MPU UCTIONB30BaHUU 10,5 Kr BOABI J1s1 MPOMBIBAHUS
KOJUJIOUIHOTO JTUOKCHA KPEMHHSI, TOCTYIAIOIIEro 1O JIMHUY 1oia4yn B peakrop. [loce
3arpy3Ky KOJJIOUAHOTO JUOKCHIA KPEMHHS B PEAKTOP, CKOPOCTh MEePEMEIIUBAHUS
nosbiay 10 200 06./MHUH. B TeueHUe IO MeHbIIelH Mepe 20 MUHYT 11l pa3pbiBa CBs3eit
IUOKCUA KPEMHHUS U MOJTyYEHUs XOPOIIO IepeMeLIaHHoro pacrsopa. CkopocThb
nepemeruBanus cHIbKamm 10 100 00./MuH. pu 100aBIEHUN TOTIOIHUTENBHBIX 52,9 KT
BOJIBI, & 3aT€M CKOPOCTh yBenmuuuBaiau 10 200 00./MUH. B TeUEHHUE 110 MEHbIIEH Mepe elne

I51ITU MUHYT.
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3areM CKOpOCTh MepeMeITnBaHus CHIKaH 10 150 o0./MuH. ipu 1oOaBIeHHH B TEYCHHE
nepuona npudmmsurenbHo 30 MunyT 81,0 kr anerata uupkonus. Jlobasmnsanu Boay (62,8 kr)

U IEPEMELINBAHUEC IMIPOAOJIKATIN B TCUCHUC l'IpI/I6J'II/ISI/ITeJ'IbHO 30 MUHYT IEPEA HArpE€BAHUEM.

Peaktop HarpeBamu 10 210°C kak MOXKHO ObICTpee MpU NMepeMEITUBAHUU CO CKOPOCTHIO
150 06./mun. Peaktop nonaep:xusanu rpu 210 + 5°C B TeueHne no MeHbLIeH Mepe 36 4acoB.
Ilo 3aBepiueHNN MaTepual MPOTOHUPOBAIN ABAXAbI 10 3HaUeHus pH B nuanasone ot 4,75 no
5,25. Marepuas BbICYLIHBAIU A0 COEpKaHUs BIaru MeHee 5% IyTeM HarpeBaHus Mpu

160°C B Teuenue 30 MUHYT.

Pacnpenenenue yactui o pasMepy MOJYyYEHHOIO B PE3yJIbTaTe CUJIMKATA LIUPKOHMS,
MOJIy4€HHOT'O B COOTBETCTBUH C 3TUM MPUMEPOM, TIOKa3aHo Ha ¢ur. 4. Kommosunms
MoKa3aja pachpeaesieHue YacTull o pa3Mepy npudnusutenbHo 2% meHee 3 MukpoH. Ha
rpaduke XRD noka3aHbl XapakTepUCTUKU AJs1 ZS-9, B TOM YHuCIe, YTO 1Ba Hauboee
BBICOKHX MTHKa HAOIIOAAOTCS Tipu MpuOm3uTeNbHo 15,5 u 28,9, npudem Hanbosiee BHICOKHIA
UK HaOmonaercs npu npudau3uTenbHo 28,9, [IpucyTCTBYIOT HEBBIABIICHHbBIE YPOBHH ZS-8,
0 YeM CBUETEJIbCTBYET OTCYTCTBHE OTKJIMKA B npenenax 5-10 2-rera. Cum. ¢ur. 5.
ITony4eHHslil B pe3ysibTaTe CHIIMKAT HUPKOHHUSI MPENCTaBIIsLT cOO0H Oembiii
CBOOOJTHOTEKYUHI MOPOLIOK, (PaKTHUECKH He conepskamuii nedbpuca u yactul. CrekTpsl
FTIR neMOHCTPUPOBAJIH MOJIOCH TPU MPUOIU3NTENBHO OT 799 1o 917 oM™, KOTOpbIE
COOTBETCTBOBAJIM paHee npuemiiembiM napTusiM. CootsercrByromue crektpsl FTIR
NOKa3aHbl B MPEBIAYIIHUX MaTEHTaX aBTOPOB HACTOsIIEro n3o0pereHus. pH mony4eHHOro B
pe3yJbTaTe MaTepuana coctasisii 9. UsMepeHHast CIOCOOHOCTh K CBSI3bIBAHUIO KAJTUS
cocrasysiia 3,5 make/r. ConepskaHue UPKOHUS COCTABIISUIO pubn3uTeNnbHo 21,7%,
cofiepKaHne KPEMHHUsI COCTABIISUIO MPUOIH3UTENBHO 17%, U conepkaHie HATPHUsI COCTABIISIIO

npubnusuTensHo 7,3%. ComeprkaHue Baru B KOHEYHOM MPOAYKTE COCTABISLIO 5%.

YpoBeHb CBUHIIA B KOHEUHOM MPOIYKTE, MOJYYSHHOM BBIIIEYKa3aHHBIM CIIOCOOOM C
HCIIOJb30BAHUEM KOJUIOMIHOTO JUOKCHIa KpeMHUsL, cocTassin 0,38 ppm, 4To sBIsAETCS

NOAXOAAIINM YPOBHEM IJI AJIUTCIIBHOT'O BBEICHUSA 3TOU KOMITIO3HULINH.

Jlpyrue BapuaHThI OCYIIECTBICHHS 1 00JIaCTH MPUMEHEHHSI HACTOSIIIEro n3o0peTeHus OyayT

OYCBHUIHBI CIICIHUAJINCTAaM B I[aHHOfI 00JIaCTH TEXHUKH C YUETOM OIMMHUCAHUSA U MMPAKTUICCKOIO
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NPUBEACHHBIEC B JaHHOM JIOKYMEHTE CChUIKH, BKJIIO4ast Bce mateHThl CIIA u 3apyOeskHble

MNaTCHTHI U 3as1BKH HA MATCHT, KOHKPETHO U MMOJHOCTBIO BKIIFOYCHEI B I[aHHbII\/'I AOKYMCHT

TIOCPE/ICTBOM CChUIKH. [Ipenmonaraercs, 4To ONUCaHue U IPUMEpPbI OyyT pacCMaTpUBAThCS

JIMOIb KaK UWUIKOCTPATUBHBIC, ITPU 5TOM UCTUHHBIC o0beM u CYILIHOCTDb HACTOALIETO

n300peTeHus yKa3aHbl B clienyrooluel gopmyie n3o0peTeHust.

Tabnuna 2 a"Hanusa

500 5 mpornecc w/ NaAc — IMpumep 3
ITpumep 2

Kpurepuu Anerar | Cumuk | Cunuka | Aueratr | Komnoungn | Cunuka

NpUEMIIEMOC | IIUPKOH | aT T LIUPKOH | BI T

TH (ppm) us HaTpusl | LUPKOH | U JVOKCH]T LIUPKOH

ust KPEMHUS ust

Meibsik | 1,5 ND ND ND ND 0,06 ND
Kanmuit | 0,5 0,05 ND ND 0,05 ND ND
Menp 300 ND 0,09 0,57 0,05 0,08 0,19
Hpupuii | 10 ND ND ND ND ND ND
Csunery | 0,5 0,28 0,38 1,00 0,13 ND 0,38
PryTp 3 ND ND ND ND ND ND
Momubn | 300 0,45 0,37 0,46 0,42 ND 1,2
eH
Hukens | 20 ND ND 2,79 ND ND 2,56
ITannagu | 10 ND ND ND ND ND ND
i
IInatuna | 10 ND ND ND ND ND ND
Ponnii 10 ND ND ND ND ND ND
Pyrennii | 10 ND ND ND ND ND ND
Banamuii | 10 ND ND ND ND 0,33 ND
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OOPMYVJIA U30BPETEHU A

I. KartnoHnooOMeHHasi KOMITO3ULMSA, COAepIKalIasi CUIMKAT UPKOHUST (POPMYJIbI
M,

AM,Zr1,S1,GeyOn (1),

rae

A mpencrasiisier cOOOM MOH KaJIvsi, UOH HATPHSI, UOH PYOUIMS, UOH 1e3Hsl, HOH
KaJIbLIMsl, HOH MAarHHs,, HOH TUAPOHUS HITH UX CMECH,

M mnpencrasisier coOO0# MO MeHbIIeH Mepe ONMH METAJI, YYaCTBYIOIIHIA B
0o0pa3oBaHUM KapKaca, I7ie MeTaJLI, yYaCTBYIOLIMIA B 00pa30BaHUH KapKaca, MPEACTaBIIsIeT
coboti ragHuii (4+), onoso (4+), anoduii (5+), Turan (4+), uepuii (4+), repmanuii (4+),
npaszeonum (4+), TepOuii (4+) UK UX CMeECH,

"p" xapakTepusyercs 3HaYeHHEM OT NpUOIM3UTENbHO 1 10 mpubnmusurensHO 20,

"x" xapakTepusyercs 3HaueHueM ot 0 1o meHee 1,

"n" xapakTepu3yercs 3HaYeHUEM OT NPUOIM3UTENbHO 0 10 mpuOIM3uTeNbHO 12

2

y" xapakrepusyercs 3HaueHueM OT 0 10 mpuOIM3uTeNbHO 12,
"m" xapakTepu3yercs 3Ha4YeHHEeM OT NMPUOIU3UTENHHO 3 10 npubiu3uTenbHo 36 u 1
<n+y<12

rae KOMMNO3unus XapakTepulyercsa COACP>KaHNEM CBUHIIA MEHEC 0,6 ppm.

2. Komnoszunus no 1. 1, rae cogepskanue CBUHLIA HAXOAUTCs B fuanasone ot 0,1
1o 0,5 ppm.

3. Komnosunus no n. 1, rae cogep:kaHue CBMHLIA HAXOAUTCS B Auanasose ot 0,3
1o 0,5 ppm.

4. Komnosunus no n. 1, rae cogep:kanue CBUHLIA HAXOAUTCS B Auanas3ose ot 0,3
1o 0,45 ppm.

5. Komnosunus mo n. 1, rae menee 7% 4acTHI] B KOMIIO3ULIUU XapaKTEPUIYIOTCS

IUAMETPOM MEHEE 3 MUKPOH.

0. Komnoszunus no 1. 1, roe mernee 0,5% 4acTuil B KOMITO3HULIMHA

XapaKTepU3YIOTCsl TUaMETPOM MeHee | MUKpOHa.
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7. Komnosunus no n. 1, rae meHnee 7% 4acTHI] B KOMIIO3ULIUU XapaKTEPUIYOTCS

AUaMeTPOM MeHee 3 MUKPOH, U COJEp:KaHue HaTpHs cocTaBisieT MeHee 12%.

8. Kowmmnosurus no 1. 1, rue meree 7% 4acTUIl B KOMIIO3ULIMU XapaKTePU3YIOTCS

AUaMeTPOM MeHee 3 MUKPOH, U COJIeP>KaHUe HATPHsI COCTaBIsIeT 9% Wiy MeHbLIE.

9. Komnosuus mo 1. 1, rne KoMIo3uims XapakTepusyercs: 1upakTorpaMmon
XRD, nmerorieii 1a Hauboee BBICOKHUX MHKA, HAOIIOAIOLTNKCS PU NMPUOIM3UTENBHO 15,5

u 28,9, ¢ HauboJiee BBICOKUM ITUKOM, Ha0 o aaromumcs mpu 28,9.

10. Komnosunus no n. 1, rae 3Hauenue pH Haxoautes B nuanasone ot 7 10 9.

11. Komno3uius mo 1. 1, rae cnocoOHOCTD K CBSI3bIBAHUIO KaJIMsi COCTABIISIET OT

2,7 no 3,7 M3KB/T.

12. Komno3uius mo 1. 1, riae cnocOOHOCTD K CBSI3bIBAHUIO KaJIHsSI COCTABIISIET

IpUOIU3UTENBHO 3,5.

13. Cnoco0 neuenus TunepKajIueMHuH, BKIIIOYAOIINA BBEIEHNE KOMIIO3HUIIHH T10

m 1 NanueHTy, HYKAAOIEMYCA B 5TOM.

14. Crioco0 neveHus runepKaJIueMuy, BKIFOYAOIINIl BBEeIEHNE TALIUEeHTY,
HY’KIAIOIIEeMyCsl B 3TOM, CUJIMKATa LIUPKOHUS, XapaKTePU3YIOLIErocsi CoJepKaHueM CBHHIIA

meHee 0,6 ppm.

15. Crnocob o 1. 14, rae conep:kaHue CBUHLIA HAXOAUTCS B Auana3one ot 0,1 1o
0,5 ppm.

16. Cnocob mo 1. 14, rne conepskaHue CBUHIIA HAXOOUTCS B nuamasone ot 0,3 1o
0,5 ppm.

17. Cnocob mo 1. 14, rue conepskaHue CBUHIA HAXOOUTCS B nuamasone ot 0,3 1o

0,45 ppm.
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18. Crnocob o 1. 14, rae Mmenee 7% 4acTHI] B KOMITO3ULIUK XaPaKTEPHU3YIOTCS

IUAMETPOM MEHeEEe 3 MUKPOH.

19. Cnocob o 1. 14, rae menee 0,5% 4acTuil B KOMIO3ULIUH XapaKTEPU3YEOTCSI

AUaMeTPOM MeHee 1 MUKpOHa.

20. Crnocob 1o 1. 14, rae MeHee 7% 4acTHI] B KOMITO3ULIUK XaPaKTEPU3YIOTCS

IUaMETPOM MeHee 3 MUKPOH, U COJep:KaHue HaTpus cocTanisieT MeHee 12%.

21. Cnocob mo 1. 14, rne meHee 7% 4acTHIl B KOMITO3UIIUH XaPAKTEPUIYIOTCS

AUaMeTPOM MeHee 3 MUKPOH, U COJepKaHue HaTpusl cocTanisieT 9% Wi MeHbIIIE.

22. Croco0 o 1. 14, rae KOMIO3HULIUS XapaKTepu3yeTcst U PaKkTOrpaMMO
XRD, nmeroreii 1a Hauboee BBICOKHUX MHKA, HAOIFOMAIOLTNKCS PU MPHOIM3UTENBHO 15,5

u 28,9, ¢ HanboJiee BBICOKUM ITUKOM, Ha0 o garomumcs mpu 28.9.

23. Crnocob no 1. 14, rae 3Hauenue pH HaxoauTcs B Auamna3one ot 7 1o 9.

24. Crioco0 mo 1. 14, rae crmocoOHOCTDb K CBSI3bIBAHUIO KUl COCTABIISIET OT 2,7

10 3,7 MIKB/T.

25. Croco6 mo 1. 14, re crmocoOHOCTD K CBSI3bIBAHHMIO KaJIUS COCTABJISIET

NpUOTU3UTENBHO 3,5.

26. Crnocob 1o . 14, rae BBeieHUEe OCYIIECTBISIIOT B TeueHue Oosiee S nHe.

27. Crioco0 M3roToBNEHHSI CHIIMKATA IUPKOHUS, BKJIFOYAFO NN

nobaBieHne KOJUIOMIHOTO JHOKCHIA KPEMHUS B PEAKTOP, PU 3TOM 00BEM peakTopa
cocrasJsieT no MeHbluen Mepe 200 1,

OCYIIECTBJIEHHE PEaKLUN KOJJIOUTHOTO TUOKCU/Ia KPEMHUS C alleTaTOM LIUPKOHMSI C
o0pa3oBaHHEM CHIIMKATa LIUPKOHUS,

I71€ CUIMKAT LIUPKOHUS XapaKTEPHU3yeTCsl COAEpKaHueM CBUHIA MeHee 1,1 ppm.
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28.

1 ppm.

29.

6 ppm.

30.

0,5 ppm.

31.

0,45 ppm.

Cnocob o 1. 27, rae conep:kaHue CBUHIA HAXOAUTCS B Auana3one ot 0,1 no

Cnocob 1o 1. 27, rae conepskaHie CBUHIA HAXOAUTCS B quamnasone ot 0,1 1o

Crnocob 1o 1. 27, rae conep:kaHue CBUHLIA HAXOAUTCS B Auamna3one ot 0,3 1o

Crnocob o 1. 27, rae conep:kaHue CBUHIIA HAXOAUTCS B Auamna3one ot 0,3 1o
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Farioie Teohoiogy Lahs
OtMeTKn oneparopa:
ZS PHARMA, INC
TMNo: MM755.04
Chemist.PO

—

OTtuer 0o pesyabTaTaM aHAA3aA

Cunuxam yupronus
Z8140049-Composite

Haszpanne SOP:

ZS Pharma-7ZS-9
Hcrounnk pesyabrara:
W3mepenne

PCT/US2016/056286

Hsmepeno:

Yersepr,

9 okTsi6pst 2014 1. 11:23:16

Hpoananmmposano:

Yersepr,

9 okTsi6ps 2014 1. 11:23:18

Particle Technology Labs PTL ID: 200746-44 KoamgecTBo mamepenmii: KoamiecTso m3mepennii:
2 4

Haspanne yacTam: Haspanme CxopocTh Hacoca: Mogens uis aHajm3a: YyBCTBHTEIBHOCTD:
75-9(0.001) NPUCHOCOOIeHAS 2000 06./MuH. Obmas e Hopmanbras
RI gacTan: Hydro 20008 (A) Jimanason pazMepos: 3aTemHeHHe:
1,560 Toraomenne: 0,020-2000000 MxM 13,73%
Hassanne 0,001 B3peniennsiii ocraTox: DMyasus pesyabrara:
AUCHepTHPYIONIET0 RI aacneprapyionero 3anncH cpeanero 0,465% OTCcyTCTBYET
BemlecTBa: BemiecTBa: pesyabTara:
Bona 1,330
Konnenrpanns: Paccrosianme: PaBHOMEpPHOCTD: Eanaann a3MepeHns
0,0185% 06. 1,761 0,545 pesyibTara:

O6pem

Yaenavnast mioniagh HOBEPXHOCTH:

0,629 MYt
d(0,1): 5,236 Mxm

CpeanepsBenieHHOE 110
noBepxHocTH 3HaueHue D[3,2]:

9,536 MKM

d(0,5): 12,814 Mmxm

CpennepsBeHieHHOE 110
oobemy sHauenne D[4,3]:
14,957 mxmM

d(0,9): 27,845 mxm

Pacripeaenenue gacTuil 1o pasmepy

]

]

L]

O6sem (%)

e

1

i
il
0,01 0,1 10 [LEE IR
Pazmep gactui (Mrm)

:_CI/IJII/IKaT LUPKOHMYS, UeTBepr, 9 oktadpsa 2014 r. 11:23:16
Paep | OGrem Povep | OOmam Paep | OOmem Panep | OObam Pavep | OGrevB Panviep ObpavMB
(M) B% (i) B% M) B% M) B% (i) % (MEM) %
) 000 12 | 0w 1002 039 7006 1918 0238 | w47 355458 | 10000
002 000 0l | 0w 1125 048 792 | 240 56368 | 10000 3062 | 10000
05 000 0178 000 1242 056 8534 | 20 6246 | 10000 M744 | 10000
006 000 0o | 0w 1416 082 004 | 38 0963 | 10000 30377 | 10000
0032 000 o4 | 0w 15%9 07 147 | 416 9321 | 10000 %3677 | 10000
0036 000 w2 | o 173 080 12810 | 4907 89337 | 10000 6324% | 10000
0046 000 0083 000 2000 095 141% | a1 100237 | 10000 0627 | 10000
0046 000 0317 | 00 2044 118 15887 | S0 12458 | 10000 P2 | 10000
0050 000 8% | 0w 2518 151 1785 | 3B 126191 | 10000 893367 | 10000
0056 000 BY | 0w 2805 199 20000 | 7601 141519 | 10000 11374 | 10000
0063 000 0448 000 3170 268 240 | 810 18846 | 10000 11246835 | 10000
0071 000 032 | 0 3557 363 BID | 6 176216 | 10000 261915 | 10000
0080 000 056 | 000 391 492 2051 | W46 200000 | 10000 141582 | 10000
0089 000 062 | 0 4477 663 3156 | BR 24404 | 10000 15865 | 10000
0100 000 o710 | 006 504 84 3556 | %613 25185 | 10000 17052 | 10000
0112 000 0796 | 010 567 | 16 39905 | 9789 2056 | 10000 2000000 | 10000
0126 000 08% 05 6305 | 1568 “uTH | P 31499 | 10000

®ur. 4
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Composite Kommenrtapwuii: ZS Powder
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