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KHUJKOM KOMITO3MIUEH, BKIIOYAIOMIEH CTAOMIN3MPOBAHHYIO KPEMHHEBYIO KHCIIOTY, IIPUYEeM 000JI0UYKa
KaICyibl BKJIIOYAET MOJIMCaxapyl W/HiIHN IPOU3BOAHOE oiucaxapuaa. CTabnin3anuy MOXXHO JTIOOUTHCS
C TOMOIIBI0 YETBEPTUYHOTO aMMOHHMEBOTO coefnHeHus. Karcyna MOoXeT mpeicTaBisiTh co00il 4acTb
MPOAYKTa Karcyia-B-Karcyie, IpHIeM Hapy KHasl Karlcyia, KpoMe TOTr0, COAEPKHUT TaKyl KOMITO3HIHIO,
Kak Macio. Karcyimy Mo)KHO MCIONB30BaTh KaK MUIIEBYIO 100aBKy MM KaK JEKapCTBEHHOE CPEICTBO.
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KOMITO3UILIU A KPEMHUEBOM KUCJIOTHI U EE ITIPUMEHEHHWE

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHE

Hzo0pererne OTHOCUTCS K KpeMHHEBOH mo0aBKe, BKIIOYAIOMEH CTaOWMIM3HPOBAHHYIO
KPEMHHUEBYIO KHCIIOTY, U K €€ IPUMEHEHHUIO B KAYeCTBE JIEKAPCTBEHHOTO CPEACTBA WIIH MUIIEBON
nobasku. H3o0pereHne Takke OTHOCHTCA K JIGKAPCTBEHHOH (opme, BKIFOHAOLIEH
CTa0MJIN3UPOBAHHYID KPEMHHUEBYIO KHUCIOTY, AJII NMPUMEHEHUS B KAdeCTBE JIEKAPCTBEHHOTO
CpeAcCTBa.

[Ipennocbuikn cO31aHUs N300pETeHUs

MuHepan KpeMHHH NPHUCYTCTBYET B HANMUTKaxX W Bojxe B (OpMe OPTOKPEMHHUEBOM
kucaoTel (OSA). OSA xuMmuuecku ycToitunsa B HeOOJbIION koHLeHTpamuy, T.e. <10° M (ller,
1979). B Oonee BBICOKMX KOHLEHTPALMSX MPOUCXOIUT mojmkoHaeHcanust OSA, mpuBosimas K
0o0pa3oBaHUIO OJIMTOMEPOB U momMepoB. UcciaenoBanust acbopOuunu y 4eoBeka MmoKas3bIBakoT,
yro ToJIbKO OSA siBIsieTcss OMOJOCTYITHOM, B TO BpeMsl Kak €€ TOJUKOHAEHCHPOBaHHbIE (POPMBI
He abcopOupyrorcs (Jugdaohsingh et al.,, 2000). Orpanuuennas ycroiumBocth OSA u ee
ObICTpOE TpeBpalleHne B HEOHMONOCTYNHBIE BHIBI, YTO CUJIBHO 3aBHCUT OT pH, sBistroTcs
npoOJeMAaTUYHBIMH JUII ONTHMAJBHOTO NHUTAHUS, KPOME TOrO, YTO W APYrHe MHHEpalbl U
MIUTATENbHBIE BELIECTBA MOTYT BBI3bIBATH MOJUKOHACHCALUIO.

OpTOKPEMHHEBYIO KHCIOTY MOJKHO CTa0MJIM3MPOBATH IOCPENCTBOM CTA0OHMIIN3aTOPA,
COOTBETCTBYIOIIUM 00pa30M BBIOPAHHOTO M3 IPYIIIbI YETBEPTHYHBIX AMMOHHEBBIX COEIUHEHHI
U aMHHOKHCJIOT, WUCTOYHMKOB AMHHOKHCJIOT WM HX KoMOuHamwmit. OJHUM W3 H3BECTHBIX
cTadmn3aTopoB siBisieTcst xonuH. Ha mpaktruke HaOmromaercss HEKOTOpas OJIMTOMEpPU3aLHs.
OnHako 5Ta OUroMepHu3aLisl He MPEeBpaIlaeT OPTOKPEMHHUEBYIO KUCIIOTY B JHOKCUI KPEMHHUS, a
CKOpee B OJIMTOMEpbI, KOTOPBIE B JKEIYIOYHO-KHIIEUHOM TPAaKT€ MOTYT IpPEeBPaTUTHCA (B
YaCTHOCTH, MyTE€M THAPOJIN3a) B OPTOKPEMHHEBYIO KHUCIOTY. OpPTOKpEMHHEBAs KUCIOTAa U €€
OJINTOMEPBI — KOTOPBIE HAXOIATCS B (POPME HIIM MOTYT MPEBPATUTHCS B OPMY, KOTOPAst MOXKET
ObITh a0COPOMPOBaHA U3 JKEJTYIOYHO-KHUIIEUHOTO TPAKTa B OOJBLION KPYr KpOBOOOpaILeHHUs — B
HACTOSIIIEM OIMMCAHUY J1ajiee Ha3bIBAIOTCS CTAOMIIN3UPOBAHHON KPEMHHUEBOH KHUCIIOTOH.

3asBUTENEM HaCTOSIIEH 3asiBKM H300peTeHbl U pa3paboTaHbl 1O KOMMEPYECKU
IOCTYIIHBIX TPOAYKTOB KaK JKUAKHE, TaK M TBEPAble KOMIIO3WIHMU CTaOWMIM3HPOBAHHOM
KpeMHHeBOU kucaoThl. JKuakue komnosuuuu packpeisatrorcss B EP0743922, u BapuanT TBEpAOH
KOMIIO3ULIUH, MTOJYIEHHOH C MOMOIIBIO TEXHOJIOTHH 3KCTPY3UU-C(hepOHN3aLINH, PACKPBIBAECTCS B
EP1551763. OTu npoAyKTbl HCHOBITAHBl B psifie KIMHUYECKUX HCHBITAHUN, B KOTOPBIX
OoOHapy KEeHBbI MOJIOKUTENbHBIE PE3YJIbTAThl B CIy4ae KOCTEH, XpsIIel, BOJIOC, HOTTEH U KOXKH.

HaiineHo, 49TOo TmOCNE MEpOpaNbHOTO MpueMa CTaOUITM3UPOBAHHONW KPEMHUEBOH KHCIIOTHI
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NPOTJIOYEHHOE COENMHEHHNE KPEMHHUsI OOHApPYKUBAETCS B KPOBU U YPHHE NMPEUMYIIECTBEHHO B
BUZIE OPTOKPEMHHEBOH KUCIIOTBL.

IIpn pazpaboTtke 3¢ GEeKTUBHBIX MPOAYKTOB YIOBJIETBOPEHHE MOTPEOUTENS SBISETCS
NOYTH TaKUM >K€ BAKHBIM, Kak MpsMas OwomocTynmHocTh. Ecnm moTpedurens npuHUMaeT
NPOAYKT HE TaK YacTO, KaK MPEAINOoaraioch, TepaneBTHUECKH dPPeKTHBHAST KOHIEHTPALUS B
OpraHn3Me He MOXKeT OBITb IOCTUTHYTa, CIENOBATENbHO, HE OyAeT NPOUCXOIUTH
OMaronpUsATHOrO BO3AECHCTBUS HAa KOCTH, XPSIIHU, BOJIOCH, HOI'TH U KOXY. B 3TOM OTHOmEHUH
cTadMIn3anusl OPTOKPEMHHUEBOHN KHCIOThI YETBEPTHYHBIM aMMOHHEBBIM COEIMHEHHEM, TaKHM
KaK XOJIMH, TEXHOJIOTHYECKH OOpeMeHHTeNbHA. J(eHCTBUTENbHO, TaKue COCAMHEHUS MPUAAIOT
HETIPUSTHBIN 3armax U OYeHb FOPbKUI PBHIOHBIN MPUBKYC JKUAKOW KOMIIO3ULUH, YTO 3aTPYAHSET
NpoTrJjiaThIBaHKUE €e nmoTpedureneM. Trepaast KOMIO3ULIUS HE UMEET YKa3aHHOTO HEOCTATKA, HO
B Hell OYeHb HU3Kasg >(PQPeKTHBHAsE KOHLEHTpauMs KpeMHHs. B pesynbrare 3KCTpy3UH-
ceporm3annu oOpasyercss MHOXKECTBO TI'PaHyJ, KOTOpPbIE YIMAKOBBIBAIOT B Karcyny. OHa B
LIeJIOM BKJIIOYaeT OONBLIYIO Maccy MaTepHaja HOCHUTENs], TAKOTO KaK MUKPOKPHCTAJUINYECKAast
netono3a. Kak cnencrsue, pasmep Karcylsibl, HEOOXOOUMBINA A KIUHUYECKU 3(PeKTUBHON
1031, 04eHb OonbLION. Takue OoJbIINe KancyJbl He SBISIFOTCS MPEAIIOYTHTEIbHBIMH.

IToaromy Obuto OBI JKENMaTENbHO CO3MATh APYIYIO KOMIO3HMLHUIO CTAaOWMIM3HPOBAHHOMN
KPEMHHEBOM KHCIOTBI, KOTOpast SBIISIETCS MUINEBON n/nim (apmaneBTudecku 3¢gpdexruBHoit (u
IPU 3TOM JIIOOBIE OJIMTOMEPBI TpeBpalarTcs B abcopObupyeMyro (GopMy OpPTOKPEMHHEBOM
KHCJIOTBI) U BEAET K XOPOIIeMY BOCIPHTHIO MOTpeduTesneM wmiu nanueHToM. OQHAKO 3TO He
NpOCTO, Tak Kak craOmnmsupoBaHHass OSA sBIAETCS TEXHOJOTHYECKH TPYIHBIM MPOIYKTOM.
[Ipexae Bcero oHa OYeHb TUTPOCKONMYHA, C YY€TOM MPHUCYTCTBUS YETBEPTUYHOTO AMMOHHEBOTO
COCOMHEHHUS, TAaKOro Kak XOJUH. Bo-BTOphIX, JkmMakas ¢opmMa KOHLEHTPHPOBAHHOM
crabmnmsupoBanHoit OSA, koTopasi 0Opa3yeT OCHOBY Kak KHIKUX, TaK U TBEPAbIX KOMITO3ULIHH,
SBJIIETCS aKTUBHOM ¢ pH mpumepHO 1, 4T0ObI MPEAOTBPATUTD TOJIUKOHACHCALIHIO.

CyurHocTh u300peTeHust

IToaTroMy nenpr0 W300pETEHUs] SBISIETCS JAPyras KOMITO3WIHS CTaOWMIM3HPOBAHHOM
KPEMHHEBOH KUCIIOTBI, KOTOPAasi MPUBOIUT K aOCOPOLIMH B JKEIyIOYHO-KHIIEYHOM TPAKTE depe3
CIIM3UCTYI0 00O0JIOUKYy, HEOOA3aTeNbHO IIOCNE YAaCTHYHOTO TUAPOJIN3a, M KOTOpash TakKxKe
sBJseTCst 3(GEKTUBHON IS TIOTYyUEHHS BOCIIPUATHS MOTPEOUTENEM WIIN TALIUEHTOM.

Jpyroii nenbto n300peTeHus SIBJISETCS CrIoco0 MOMyYeHUsT TAKOW KOMIIO3ULIUH.

U eme uenpio n300peTeHMs SIBIAETCS CHOCOO MPENyINpeXKACHUS, WHIMOMPOBAHUS U
neueHust 3a00JIeBaHU, CBSI3aHHBIX C OTEPEH KOCTHON MacChl U AeTeHepaune Xpsiuel, moTepu
BOJIOC M Ka4e€CTBA HOTTEH U CTAPEHUsI KOXKH MPH 3a00JI€BAHUSIX, KOTOPBIH SIBJISIETCS KIMHHYECKH

B(I)q)eKTI/IBHbIM u 6HaFOHpI/I$ITHbIM AJI MOJMYyYCHU XOPOILIETro BOCIPHUATHSA, a TAKKE KOMITIO3UIHA



IUTS IPUMEHEHUS B 3TOM CIIOCO0e.

Jpyroil nenbio M300peTeHust SBISIETCS KOMIIO3UIUS CTAaOMIM3UPOBAHHONH KPEMHHEBON
KHCJIOTBI AJI1 IPUMEHEHUS] B Ka4€CTBE JIEKAPCTBEHHOIO CPENICTBA, KOHKPETHEE, JIEKAPCTBEHHOTO
CpeACTBa TPU TNPEAYNPEKICHHH, WHTHOMPOBAHUM M JICYCHMH TIOTEPU KOCTHOH MAaccChl,
JereHepariy XpsIiel, IOTepH BOJIOC U KAUeCTBa HOTTEH U CTapeHHs KOXKU NP 3a00JI€BaHUSX.

CornacHO mepBOMY acmeKkTy, H300peTeHHe OTHOCHTCS K Karcylle, BKIIOYArOIIeH
KarCyJbHYyE0 ~ O00OJIOYKY W HANOJHEHHYK  JKHIKOH  KOMIIO3WIMEH,  BKJIFOYAIOIIel
CTa0MJIM3UPOBAHHYID KPEMHHUEBYIO KHCIOTY, TIpU4YeM O0OJOYKa KamCyjbl BKJIOYAET
MOJIMCAXapUA WK NPOU3BOJHOE MOJUCAXAPUIA.

CornacHo BTOPOMY acrekTy, U300peTeHHe OTHOCHTCA K CIOCOOy MOJTYy4eHUs! KarcyJibl,
3asIBJIGHHOH B JIFOOOM U3 IpeAbIAyInX a03a1eB, BKIYAILIIEMY CTAIHH

- TIOJTyYeHHsT KUCIION KMIKOH KOMIIO3ULINU CTAOMIM3UPOBAHHON KPEMHHEBOH KHCIIOTHI,

- HaIOJIHEHUsI OOOJIOUKH KaTICyJIbl XKUIKOH KOMITO3UIHEH U

- FepMETH3aIMU KaICyJIbHOH 000IOUKY IS OJMYYEeHUsT YKa3aHHOHN KarCyJIbl.

CornacHo TpeTbeMy acmekTy, M300peTeHHEe OTHOCUTCS K Karcysie Mo H300peTeHHI,
KOTOpast TMpencTaBisieT coOOH KpeMHHEeBYH0 1OOaBKYy [IJisI TNPUMEHEHHUS B KadeCcTBE
JIEKapCTBEHHOIO CPEACTBA, KOHKpPETHEE, B KaudeCTBE JIEKAPCTBEHHOIO CpPEACTBA IpHU
NpeAynpeXIeHNH, WHIHOMPOBAHWU WJIHM JICYEHUH TOTePH KOCTHOW TKaHHW, JereHepaliu
XpSLIeH, MOTEPH BOJIOC U KAUeCTBA HOT'TEH M CTaApeHUsT KOYKH IpU 3200 IeBaHUSAX.

CornacHo npyruMm acrektaMm, H300peTeHHEe OTHOCHTCA K NPUMEHEHUI0 KPEMHHEBOU
no0aBKM MO H300PETEHHI0 TPH NPEAYNPEKIESHUH, HHTUOMPOBAHUHM WM JICUCHHH IOTEPH
KOCTHOHN MacChl, JEreHepaluy Xpsilliei, IOTepU BOJOC U KaueCTBAa HOTTEH U CTAPEHUsI KOXKU MPH
3a00JIeBaHUSIX W/WJIH B KAUECTBE MUIIEBOM JOOABKU.

WU cormacHo ppyroMy acmekTy, H300peTeHHe OTHOCHTCS K MPOIYKTY-KarcyJe,
BKJIFOYAIOLIEMY IO MEHBIIEH Mepe OAHY MEPBYK) BHYTPEHHIOIO KAICyJy, HaXOIALIYKCS BO
BTOPOH HApy)KHOH Kamcyyie, MpU4eM Karcyja MO H300pPETeHHI0 MPHCYTCTBYET Kak IepBast
Karcyia, ¥ MpHYeM Hapy’KHas Karcylsia TakKe COAEPIKUT MUIIEBYIO W/MIH (apMaleBTHUECKU
MPUEMIIEMYIO KOMITO3HULIUIO.

CornacHo npyroMmy acrmekTty, M300peTeHHe OTHOCHTCS K KHCJIOH SKHIKOW KOMMO3UINH
CTa0MJIN3UPOBAHHOW KPEMHHEBOH KHCIIOTBHI, TAaK)K€ BKIIFOYANOLIEH PEOJIOTHYECKYI0 J00aBKYy,
BbIOpaHHYIO U3 aMopdHOro auokcuma kpemHus, (GochopHON KHUCIOTHI W/WIM €€ Cojiel u
TPUTITULEPUIOB.

B oskcnepumeHTtax, BeoymHMxX K HW300pPETEHHIO, HEOXXHIAHHO OOHApY)KEHO, HYTO
CTa0MIN3UPOBAHHAS KPEMHHEBAs KHCIOTA OKA3bIBAETCS] CTAOMJIBHOM B KaICyJax, BKIFOYAKOIINX

O6OJ'IO"IKy KarcyJjibl M3 TMoJucCaxapuiaa HWJIKM TM[OIPOU3BOAHOTO MOJIUMCaxapuia. OTO OYeHb
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HEOXKHJIAHHO, TaK KaK TaKhe Karcyjbl OOBIMHO HE CTAOMJIbHBI B KOMOMHALMU C JKHIKOU
komnosuumel, Bkimovaromeil Boxy, cMm. Chiwele et al. (2000). [leficTBUTENBHO, KaICyJbl
CO3[IaHbl TAaK, YTO OHHM OTKPBIBAIOTCS B BOJHOM KHUCJIOW OKpYKarOLIeH Cpene, TaKOW Kak B
JKETTyIKeE.

B npennodrurensHOM BOIUIOLIEHHH KuAkas komno3unus umeer pH B unrepsane 0-2,5,
npeanoututenpHee 0,5-2,0, takoit kak 0,8-1,3. DkcrnepuMeHTabHbIE JaHHBIC TMOKA3bIBAIOT
HEOXXKHJIAHHO BBICOKYIO CTaOMJIBHOCTH TAKOH JKHIKON KOMITIO3ULIMH B KaICyJax, BKIFOYAROLINX
000JIOUKY KarcyJibl U3 MOJHCAaXapuaa WK MPOU3BOJHOIO MOJMCaXapuaa, MpruueM oOHapyKEHO,
YTO Ta K€ KOMIIO3MIMS B JKEJATUHOBBIX KamcyJiax BbITekaeT. Kak HuXke, Tak M BbILIE
YKa3aHHOT'O MHTEpBasia UMeeTcsl 601ee BBICOKHI PUCK MOJMKOHACHCALIUH JKUAKOH KOMITO3ULIHH.

B nmpyroMm npeamoYTHTENbHOM — BOIUIOIIEHWHM KOMIIO3MLMS — CTaOWMIM3MPOBAHHOU
KPEMHHUEBOM KHUCIIOTHI BKJIIOYAET B KAueCTBE CTAOMIM3aTOpPa YETBEPTUYHOE aAMMOHHEBOE
coennaeHne. OCOOEHHO XOpoIne pe3ybTaThl HAOMIOJAIOT C MPOU3BOAHBIM XOJIMHA, TAKUM KaK
xyopuz xoauHa. OIHAKO He UCKIIF0YAeTCs IPUCYTCTBUE APYTUX COEAMHEHUN XOJMHA, TAKUX Kak
alieraT XOJIMHA U OWTapTparT XOJHMHA, THUAPOKCHUI XOJMHA. UYeTBepTUYHOE aMMOHHEBOE
COEIMHEHUE HMeEET 3apsif, KOTOPBIM, Kak MOJIATAKT, UMEET MOJIOKUTENbHOE BO3ACHCTBUE HA
CTa0MJIBHOCTh KPEMHHEBOW KHCIOTBL. Kpome TOro, mpuMeHeHHE 3apsDKEHHOTO COEIUHEHHS
MOJKET BHECTH XOPOLIMH BKJIAJ B HAOMOAaeMyr0 CTaOWJIBHOCTH KaICyJibl B COOTBETCTBHH C
HacTOSIUM H300peTeHneM. lIpeanoyrurenpbHO CTAOMIN3ATOP MPUCYTCTBYET B KOJHUYECTBE IO
MmeHbInel Mepe 15 mac.% ot xunkoi komnosuimy. KonmdecTBo crabuim3aropa B HACTOSLIEM
n300peTEeHNH OIpeneNsieTcss Ha OCHOBE HOHA Y€TBEPTUYHOTO AMMOHHUS O€3 MPOTHBOHUOHA, TAKHM
0o0pa3oM, cKopee XOJIMHA, YeM XJIOPUIA XOJIHHA.

B npyrom mpeanodTuTeNbHOM BOIUIOIIEHHH, OCOOEHHO MOAXOIAIIEM B KOMOWHAIIUHU C
NPUMEHEHHEM YETBEPTUYHOTO AMMOHHEBOTO COEAMHEHUs, CTaOWIM3MPOBAHHAS KpPEMHHEBas
KHCJIOTa BKJIFOYaeT BoAy. HeoxnnaHHO OOHApYKEHO, YTO MEXAY KOMITIO3ULHEH M OOOJIOUKOM
Karcysibl MPOUCXOANUT HE3HAYUTENIbHass MHUrpauus Bonel. Eciu Boma Oymer MHrpupoBaTh W3
00OJIOYKH KaICyJbl B KOMIO3HLIUIO CTAOMIN3HPOBAHHONW KPEMHHEBOI KHCIIOTHI, KarcyJjia MOKET
CTAaHOBUTBCS XPYNKOH. ITOro HE Ccly4aercs, Kak HaOmIO#aeTcss B  JKCIEPUMEHTaX
IUTUTENbHOCTBIO 3 Mecsina U 9 mecsines. Ecnu Boga Oyner MUrpupoBaTh B 00OJIOUKY KarCyJibl,
o0oJIOYKa Karcysbl HAYHET pas3jiaraTbCs, Yero He Ciy4aercs, Kak HaOmomaercs B
SKCHEpUMEHTax. B IpenmoyYTUTeNpbHOM  OCYINECTBJICHUM  BOAA  NPUCYTCTBYET B
CTa0MJIN3UPOBAHHOW KPEMHHEBOHW KHCIIOTE€ B KOJMYECTBE, COOTBETCTBYIOLIEM camMoe OoJbliee
30 mac.% ot komnoszunuu. B Gornee mpeamodTUTENbHOM BOIUIOIIEHHH BOAA NMPHCYTCTBYET B
JKUJIKOH KOMITO3UIIMHM B KojuuecTBe camoe Ooipmee 20 mac.% BOABL, Hampumep, camoe

oonbuee 15 mac.% BOABL
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[IpennouTurensHo, B HM300pPETEHHH, CTAOWIM3UPOBAHHAS KPEMHHEBAas KHUCIOTA IO
CYIIECTBY BKJIIOYAET OJIMTOMEPBbl W/WJIM MOHOMEPBI OPTOKPEMHHMEBOH KHCIOTHL Oiuromepsl
NPEACTABISIIOT COOOMW, Hampumep, OJUroMepsl, BKIOJaromue Menee 1000 MOHOMEpOB,
npeanoyTuTenbHo MeHblne 100 MoHOMepoB Ha Monekyay. IlpennoururenbHee OIUrOMeEpbI
SIBJISIFOTCSI TAKUMH, 4YTO MO MeHbluell Mepe 80%, U MpeAnoyYTUTENbHO 0 MeHblel mepe 90%
aTOMOB KPEMHHsI CBSI3aHBI B HUX camMoe OoJjblnee ¢ 3 APYrUMHU aTOMaMU KPEMHUS 4epe3 CBS3b
KPEMHHI-KUCIOPOA-KpeMHU.  TepMHUH  «IO  CyIIecTBY» B HACTOSIIEM  ONUCAHUH
COOTBETCTBEHHO OTHOCHUTCA K MO MeHbleld Mepe 95 mac.%, MpeanouTUTENbHO MO MeHbllel
Mepe 98 mac.%, npeanoyTUTeNbHee 0 MeHblIel Mepe 99 mac.%.

B ApyroMm BOMJIOLIEHHH KOMIO3WLIMS UMEET BSI3KOCTh B HMHTEpPBAJe 0,08.103 — 2,0.103
MII. Bsskocte Hmke ykaszanHoro muHumyma 80 MII co3maer TeHAEHLUIO K BBITEKAHUIO U3
KaICcyJ, B TO BpeMs Kak BS3KOCTb BbILIE YKa3aHHOI'O MAaKCHMyMa BeleT K HEKOPPEKTHOMY
HAIOJHEHUIO KaIcysl. Bs3KOCTh B HACTOALEM ONMCAHUHN U3MEPSIIOT ¢ MOMOIIBIO BUCKO3UMETPA
Bbpykdunaa u TepMocTaTHpOBaHHOM BoAsiHOM Oanu, 25°C.

IIpy oOCyIIECTBIEHUH HACTOSINEr0 H300peTeHHs BSA3KOCTh MOIUPHULHMPYIOT IyTEM
nobasneHust peojiormueckoil nodasku. JlobaBka mpencTaBisier cOOOW COEAMHEHUE, KOTOPOe
I00aBJISIIOT B KOMITO3UIIMIO, COOTBETCTBEHHO B TBEPAOH (opMe, U 3aTeM PacTBOPSIIOT B HEH WIIH
TOHKO JAMUCTIEPTUPYIOT B Hel. TOHKast AuCIIepcrsl MpeAcTaBisieT coO0i, OCOOSHHO B HACTOSIIIEM
KOHTEKCTE, TUCTIEPCHIO YaCTHII CO CPEIHUM pa3MepoM camoe Oodbiiee | mukpoH. Takue ToHKHE
JUCIIEPCUH TaK)XKe€ U3BECTHBI KaK KOJIJIOMJIHBbIE PacTBOPBI UJIM KOJUIOUAHbIE CyclieH3uu. B aTom
BOIUIOLIEHNH T00ABKY COOTBETCTBEHHO NO0aBIAIOT B KomuecTtse 10 10 mac.%, Hanpumep, 3-6
Mmac.%. HobaBky COOTBETCTBEHHO BBIOHPAIOT u3 IPYIIIBL, BKJIIOHAKOLIEeH
rugpokcunporaMerwineioiaosy (HPMC) u npyrue mpow3BOIHBIE LEIJUTFONIO3BI, YaCTHIIBI
IVOKCUA KPEMHHUS, TPEANIOUTUTENbHEE YacTHIBI aMOP(HOro AMOKCUAA KpeMHuUs, GochopHyro
KHUCJIOTY U €€ COJIM, TPUIJIHULepHbl, KCAHTAHOBYIO KaMelb U Apyrue Kameau, cTeapaThl, Takue
KaK CTeapaThbl aIFOMUHMS U MarHusl.

IMopxonsamuMu dYacTUlaMH aMOP(HOTO JHOKCHIA KPEMHHS SIBISIIOTCS, HampuMmep,
4aCTULIbI BBICOKOAMCIIEPCHOTO MUOKCHAAa KpeMHus. llpenmoururenbHee YacTULbI JHOKCUAA
KPEMHUSI HMMEIOT THAPOQHIBHYIO TIOBEPXHOCTb, a He 00padoTaHHYK [UId TPUAAHUS
noBepxHOCTU THAPOGoOHOCTH. POCHOPHYIO KHCIOTY HIIU €€ COJIb MOXKHO XOpOIIO NOOaBHUTh B
BUae coyim runodocdara, TaKOro Kak JIBYXOCHOBHBIN (pocdaT KajbIusi, KOTOPBIA 3aTeM OyneT
B3aMMOJIEHICTBOBATh C KUCIJIOTOH, MPUCYTCTBYIOIIEH B KOMIIO3ULIUH, A0 (POCHOPHOH KHCIOTHI
@docdopHas KHCIOTa MOXKET MPHCYTCTBOBaTh B BHAE OpTO(POCHOPHON KHUCIOTH, HO HE
UCKJIFOYEHO, YTO IMPOUCXOAUT MoJuMepusalus. TpuUriunepuaamMu sIBJISIOTCS COOTBETCTBEHHO

TPUTIHLEPUIBl KUPHBIX KHCIOT. llpeamodruTenbHee TPUIIHMLEPHIBI MPEACTABISIOT COOOH
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TPUTITMLEPUBI KUPHBIX KHUCJIOT C JAJMHOM LeNU B MHTepBaje 6-14 aTOMOB yriepona — Takxke
U3BECTHBIE KakK CpeOHELENHble Tpuriunepuasl. Peomorndeckyro 100aBKy m00aBISIOT B
KOMIO3ULIMIO TIOCJE TMOJydeHHs CTaOMIM3UPOBAHHON KpPEMHUEBOW KHCIOTHL JKumkas
KOMIIO3ULIUST KPOME PEOJIOTHIECKON 100aBKH MOSKET TOTIONHUTENBHO COAepKaTh pa30aBUTENb.

IIpy OpyromM OCYIIECTBJIIEHHWH JKHAKAs KOMIIO3HULIUS MOXKET BKJIIOYATh pPa3OaBUTENb.
HaiineHo BBITOJHBIM, YTO MPUMEHEHHE TAKOTO pa30aBUTENs HE BeAeT K n3MeHeHuto pH xuakoi
KOMIO3ULIUK OOJIbIIeé MHHHUMAJBHOTO. Pa30aBUTENN COOTBETCTBEHHO BBIOMPAOT M3 TPYIIIEL
BKJIFOYAIOLIEN TIIMUEPUH, MOJUITUIIEHIVIUKOJb, MOJUIPONWIECHININKONb. Kpome TOro, oHu He
HApPYLIAIOT CTAOMJIBHOCTh KUAKOH KOMIO3WIMH. MaccoBoe coaep:kaHue OIHOTO WM
HECKOJIbKUX pa3daBuTENel B JKHOKOH KOMITO3ULMH MOXeT noxomutb a0 80 mac.%. OmgHako
NPEANOYTUTENBHO, YTOOBI pa30aBUTENb NPUCYTCTBOBAT B KOJHUYeCTBe camoe Oosbiree 20
mac.%. IlpeanouruTenpHee KUCast JKUIKAs KOMIIO3UIUS BKJIFOYAET pPa3OaBUTENb B KOJHMUECTBE
camoe Oonpmee 10 mac% wimM paxke He BKIOYaeT paszOaBuTenb. Eciu  KOJUYECTBO
pazbaButeneii cocrarisier MeHbIne 20 Mac.%, U mpeanoYTuTenbHO MeHbiue 10 mac. %, wmu ecnu
JKUZIKAs KOMITO3WIMSI HE BKJIIOYAeT pa30aBUTENH, JKHOKAS KOMIIO3HMLHUS MPENNOYTHTEIBHO
BKJIFOYAET PEOJIOTHYECKYI0 JO0aBKy, ONHCAHHYI0 B HACTOSIIEM OINHCAHUU  BBILIE.
[IpenmMy1ecTBOM HATIOJTHEHHUS KaICyJibl Hepa30aBIeHHON JKUAKOW KOMIIO3ULIMEH COCTOUT B TOM,
yro ofecrneynBaeTcss HauOoJblIee YMEHBbLICHHE pa3Mepa, B TO BpeMsl Kak CTaOUIBHOCTb
CTaOUTN3UPOBAHHON KPEMHHUEBOU KHCIIOTHI HE CHUMKAETCS.

Marepuan oOOOJOYKM KAmCyJbl MOJUCAXapul WM TPOU3BOAHOE IOJIMCAXapuaa
NPEANOYTUTENBHO BEIOMPAIOT M3 TPYIIIBL, BKIFOYAOLIEH [EJUTI0NI03Y, TPOU3BOIHOE LIEIUTFOIO3bI,
BKJIIOUAsl ~ QJKWILEIUIOJUIO3Y,  KapOOKCHANKMIILEIUIIOJUIO3y,  THUAPOKCHATKUILEIUTIOIIIOSY,
THIPOKCHANKUIIAKAILEIUTIONUIO3Y, KapOOKCHANKIIANKIILEIUTIOJUIO3y W HMX TMPOU3BOAHBIE,
Kpaxmal, MOAH(pHULMPOBAHHBINA KpaxMal, TaKOH Kak MpPOCThie 3PHUPBI KpaxmMana U OKUCICHHBIE
KpaxmaJibl, KapOOKCHMETHIIKPaXMaJIbl, TUPOKCHAIKUINPOBAHHBIE Kpaxmasbl 51
CYKLMHUPOBAHHBIE KPAaXMaJbl, MyJUTYJIaH, IEKCTPAH U/ UM UX KOMOWHALIIH.

bonee mpeanouyTuTeNIbHBIE MaTEpHabl IMPOU3BOJIBHBIE IPOU3BOAHBIE MOIMCAXAPUAOB
BBIOMPAIOT u3 IpyMIBbIL, BKJIFOYAIOLIEN TUAPOKCHATKWIILIEIITFOJIIO3BI U
THIPOKCHANKHMIIAKAIILEIUTIOJUIO3bL.  AJIKHIT TPENCTaBIsAeT co00i oanH ninn Heckoibko C1-C4-
AJIKWJIOB U TIPEINOYTUTENbHEe TUHEHHBIN ankuil. Haubomnee nmpeanoYTutensHOe MPOU3BOJIBHOE
MPOM3BOIHOE MOJIUCAXapUIa BEIOUPAIOT U3 TPYIIIL, BKIIOYAOIIEH MHIPOKCHITUIILEIUTIOIIIO3Y U
TUAPOKCUITHIMETUIILEIUTIOIIIOSY, TUIPOKCUIPONMILEIUIIONIIO3Y U
THAPOKCUIIPOTMIMETHILEIUTIOIIIO3Y,  THAPOKCHOYTUIMETWINEIUTIOIIIO3y,  MPOCTOH  3¢up
THOPOKCUATUIILEIUTIOJUIO3b], TPOCTOH 3(HUp THUAPOKCHUITPOMMILEIUTIOIUIO3B], MPOCTOH 3¢up

THIPOKCHUAITUIIMETHIILICIUTIOJIIO3B], MPOCTOH 3(Hp THUAPOKCHATHIATHIILEIUIIONIIO3bI, MPOCTOH
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3¢up TUIPOKCUMTPONIIMETHIILCIUTIOIUIO3bI U MX MPOU3BOAHBIE, a4 TAK)KE MX CMECH. XOpolnne
pe3yJabTaThl MOJYYAT ¢ ruApokcurnpomuMernesuiouiozon (HPMC) uam nmpon3BOIHBIMU.
IlpucyTcTBUE THMAPOKCUIBHON IPYIIBI B 3aMECTUTENE LEJUIIOJIO3HOIO 3B€HA MOXKET BHOCHUTH
BKJIAJl B CTAOMJIBHOCTD JKHIKOW KOMIO3HLIUH.

He wucknrouaercss NpUMEHEHHME APYIMX LEJUII0JI03 U HMX NPOU3BOAHBIX. IIpumepsr
BKJIFOYAIOT ~ METWILEIUTIOJNO3Y,  STWINEJUTIONO03Y,  aueTHia(ranar  LeJUIr0JIo3bl,  HaTpPHi
KapOOKCHMETHIILICIUTIONO3Y, MPOCTONH 3(pHUP METHIILEIIIION03b, & TaAKKE€ UX CMECH M CMECH C
TUAPOKCUANKWIILICITION0301 WIH THAPOKCUANKUIATKHIILEIUTFOIO0301, ONMHUCAHHBIMH BBILIE.

IIpousBoaHbBIE MOJHCAXAPHUIOB MPEANOYTHTEIbHEE MPENCTABISAIOT COOOH KHCIOTHO-
MOIU(UIMPOBAHHYIO  LEJUTIONO3Y,  ANKWILEJUIFONO03Y, THUAPOKCHANKMILIEIUTIONO3Y WU
THOPOKCHANKUIIANKWILEIUTIONO3Y, TPUYeM KUCJIOTHAas MOIU(UKALMS  MPEANOYTUTENEHO
NPUBOAUT K OAHOMY WJIM HECKOJBKHUM TAaKHUM COEAMHEHHUSM, Kak (pTajar, CyKIHMHAT, alerar,
Majiear, TpuMeJuuTar. TakuM o0pasoM, KUCIOTHAas MOAM(HKALMA NPUBOAUT K OOpa3OBaHHIO
3(pUpPOB NMPHU B3aUMOJEHCTBUH T'UAPOKCHIIBHOHN T'PYIIITBI LEJUTIOJIO3bI C UCTIONIb3YEMON KHCIOTOM.
IIpeanoururensHa KHCJIOTHAs MOTU(DUKATTHS TUAPOKCHAIKHIILICIIIFONO3 UJn
TUAPOKCUANKWIAIKWILCIUIION03. TePMUH «aJKWI» B HACTOSILIEM ONUCAHUM ONPENENSeTCs] Kak
C1-C4-ankun. KonkperHble mpuMephl TAKUX LIEJTI0JI03 IPUBOAATCS BbILLE.

Kak M3BECTHO B TEXHMKE, KalCyja THIIMYHO BKJIIOYaeT Oombime onxHoi uactu. Kak
NPABUJIO, HCIOJB3YIOT KaIlCyJly M3 IBYX 4YacTed, OOBIYHO HA3bIBAEMBIX TEJIOM M KPBILIKOH
kancynbl. TepmuH «o0osouka Karcynel» (aKTUIECKH OTHOCHUTCS K OOOJIOUKE HacTH KarCyJibl,
Harpumep, 000JI0UKe Tella KancyJibl. Teno KarcyJsbel 3aTeM OyAeT 3arOoIHATbCS KUCION JKUAKON
komnozuumeil. Ilocne HamOJTHEHUs KpBIIKA KArCysibl, OOBIYHO BKJFOHUAOLIAst OOOJIOUKY,
MOHTHUpPYeTCsl Ha KpbluKy. Ilocime 3TOro Teno kamcyibl U KPBILIKY KarcCyJjbl T€PMETUYHO
coenuHsIIOT Apyr ¢ apyroM. OmHako u300peTeHHe He OTPaHUYHMBAETCS OOBIYHBIMH METOIAMU
U3TOTOBJIEHUSI W COOPKM KAlCyJbl U MOXKET, HalpuMep, TakkKe MPUMEHSThCS K LEeJbHBIM
KarcyjiaM, BKJFOYAIOLINM OTBEPCTHE Ui HAIMOJHEHHs, KOTOPBIE 3aT€M T'€PMETHU3UPYIOT Oe3
NPEABAPUTENFHOIO MOHTaXKa CO BTOPOM 4HacThiO Kamcynbl. HamosnHeHue karcyn B criocode 1o
HACTOSIIIEMY H300pPETEHHUI0 MOJKHO BBINOJHATH H3BECTHBIM crocoOoM. IlpeamodrurenshHo
HaIoJIHEHUE MPOUCXOIUT NpU Temnepatype B uHTepBane 20-40°C, Hanmpumep, IpyU KOMHATHOMN
TeMIepaType, 1 HauboJiee IPEAOUTUTENIbHO O3 BBINIOJIHEHHS CTANH HArPEBAHHsI KOMITO3UIINU
W/ cTaguyM  OXJaxzaeHuss kommo3unuu. Kamcyma ¢ 00OJOYKONW NpeArnouTHUTENbHEe
npeacTaBisieT COOOM Tak Ha3bIBAEMYIO TBEPIYIO KaICyJIy.

OOGonouka Kamncyjbl NPEATNOYTUTENBHO CONEPKUT MaTepuai TMOJUCAXapuA  WIH
NPOM3BOIHOE TOJHcaxapuaa (W/Miu UX MPEANOYTHTEIbHBIE NMPUMEPhl, YKAa3aHHBIC BBIIIE) B

kosuectBe or 90 mac.% no 99 mac.% oT rotoBoit obosouku Karcysbl. O00OYKa KarcCyJbl
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MOJKET TaKKe CoAepkKaTh reaeodpa3oBareiib, U3BECTHBIN B TEXHHUKE, HAIPUMED, BHIOPAHHBIN 13
IPYIIIBL, BKIIIOYANOMIEH aJbIHHOBYIO KHCIOTY M €€ CONM (HampuMep, HATPUEBYIO, KaJHEBYIO U
KaJBbLUEBYIO COJIM), arap, KappareH, kaMeb pOKKOBOTO JepeBa U IeUIaHOBYIO KaMenb. Beidop
reneoOpaszoBaTesisi HE YCTAHOBJIEH Kak KpuTudeckui. OO0I0UKa Kamncysbl TUITUYHO COIEPIKUT
SHTEPOCOOOMIIbHBIN MOJIUMEP U MIeHKooOpa3oBaTenb. TeM u ApyruM Moxket siBistbest HPMC
W/WIM ee TPOU3BOAHBIE. DHTEPOCOTIOOUIIBHBIM IOJMMEPOM SIBJIIETCS, HANPUMEP, MOJHMED,
BKJIFOUAKOLINI KUCJIOTHble rpynnel. Torga mnpumensitor npousBoaHoe HPMC, takoe kak
KHCJIOTHO-MOAM(ULIMPOBAHHAS ~THAPOKCHANKUIILEIUTFON03a.  [IpuMepsl  KUCIOT — BKIIIOYAIOT
MaJIEMHOBYIO KHCJIOTY (QHTUAPUA), SIHTAPHYIO KHCIOTY, YKCYCHYIO KHCJOTY, (praneByro
KUCJIOTY, TPUMEJUIUTOBYIO KUCIOTY. IIpennouTurenbHbIMU IPOU3BOAHBIMU SIBJISIOTCS CYKLIMHAT
arerata rUIpOKCUIIPOIIIIMETHIILESIUTIONO03b! U (PTaaT THAPOKCHIIPOITMIMETHILEIUTIONO3bI, U,
KaK TPENroyaraercsi, NPEACTaBISIIOT COOOH BechbMa NOAXONAIIMHA BBIOOP Cpemud Ipyrux
KUCJIOTHO-MOAU(PUIIMPOBAHHBIX Npou3BoaHbIx HPMC. TlpennodrurensHO JOObIE KHUCIOTHBIE
TPYIIBI SBJSIIOTCSA KapOOKCHIbHBIMU rpynmamMu. [InerkooOpa3oBarens BBIOMPAIOT, HANpHUMED,
n3 HPMC, werunuennronossl, TreijaHOBON KaMmMeau, KapparmHaHa W UX CMeced u
MPEINOYTUTENBHO BKIIOUAET 1Mo MeHbineit mepe HPMC. Boobie, korna mieHkooOpa3oBaTesieM
apisgercss HPMC wnn MeTWILeNroio3a, OTHOLIEHHE SHTEPOCONMOOMIBHOTO TIOJIHMEpa K
MJIEHKOOOpa30BaTEe IO HAXOAUTCS B mHTepBane 1,5-3,5, nanpumep, 2,0-2,5.

Heo0s3arenbHo Ha OOOJIOYKY KarcyJibl HAHOCSIT TIOKPBITHE ISl U3MEHEHHsI €€ CBOICTB
pPacTBOPEHUS, HAMPUMEpP, SHTEPOCOIOOMIBHOE MOKPBITHE, JJIST TOrO 4TOOBI CHENaTh Karcyy
yCTOHUMBOH K KenmynouHou kucnore. OObIMHO MCIOJb3yeMble MOKPBITHS MPENCTABISIOT COO0H
AHMOHHBIE MTOJIMMETAKPHIIATHI (COMOJIMMEPU3aThl METAKPIIIOBOH KHCIIOTHI M METHIIMETAKPHIIaTa
i stunakpuiata (Eudragit®), moauMepsl Ha OCHOBE LIEJUTIOJIO3bI, Hanpumep, (rajar auerara
neroso3el  (Aquateric®)  WIM MOMUBUHIIIOBBIE — MPOHM3BOJHBIC, Hampumep, (Qranar
noymBuHUanerara (Coateric®).

B eme oxgHOM BomuomeHNH OOOJOYKY KAarCyJbl FEepMETH3HPYIOT, NMPHUMEHSS PacTBOP
MOJIMCaxapuia, TAKOTO Kak FMAPOKCUIIPONMIMETILEIUII0N03a, B CIIUPTE.

B eme oxgHOM BomOmeHHH OOOJIOYKA KAarCysbl UMEEeT pasMmep camoe Oosbiuee O.
[IpennouturenpHee 000IOUKA KaTICyJIbl UMEET pazMep camoe Oosbiiee 1. ABTOpsI H300peTeHus
noJlararoT, 0e3 JKeJaHus OrPaHMYMBATHCS YKa3aHHBIM, YTO CTAOMJIBHOCTh CTAOMIM3HMPOBAHHON
OPTOKPEMHMEBON KHUCJIOTBI B KalCyjlax CHUXKAETCs ¢ BO3pacTaHueM pa3mepa Kamncyibl. OueHb
MOAXOSIIUMHE SIBJITFOTCS Karcysibl pasmepom tuma Ol wiu meHsine (Hampumep, Tama 2-5).
HamnonneHnHble Kamcyjbl COOTBETCTBEHHO YNAKOBBIBAIOT B MEPBUYHYIO YIAKOBKY, KOTOpas
3allMIIAeT Karcynabl OT Biard. IlpennodrurenbHbIMU YyIAKOBOYHBIMU MaTepHalaMU SIBJISIFOTCS

omucrepsl amomuani/amomuanil (ALU/ALU) unm crpuncel win (QJakoHBI U3 TOJNUITHIICHA
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BbICOKOH 1ioTHOCTH (HDPE) ¢ MarHUTHBIM MHOYKUHMOHHBIM QJFOMHHHEBBIM YIUIOTHEHHEM H
MAKETHKOM OCylmuTeNs. B ciydae, kak oOCyKmaeTcss B HACTOSIIIEM ONHMCAHWUHU Jajiee, KOraa
IIPUCYTCTBYIOT BHYTPEHHSs KallCcyjla U Hapy)kHasl KarcyJja, pa3Mep OTHOCHUTCA K BHYTpPEHHel
karncyne. B TakoMm BoruomeHnH HanOosiee TOAXOISIIUM pPa3MEPOM BHYTPEHHEH KariCyJibl
siByIsieTcst camoe Oostbiiee 1. HapyskHast Kancyiia MOKeT UMeTh JIFOOOH KeaTeIbHbIA pa3Mep.

CornacHo MPEaNOYTUTENBHOMY BOIUIOIIEHUIO M300peTeHHs], Karcyia 1o n300peTeHuto
NPUCYTCTBYET KaK BHYTPEHHssA KallCyjla B HAapy»HOM Karcyye, KOTopas TaKXe COAEPIKUT
MUIIeBYI0  W/wiu  (papMaleBTUYeCKH MpUeMyIieMyr  kommoswuuto. [lumesas  w/wnm
bapMareBTHUECKH MpHeMieMass KOMIO3MLMSA (NPUCYTCTBYIOLIAs B HApPY)KHOHM KaricyJe)
COOTBETCTBEHHO IMPENCTABJISET COOOH JKUAKOCTh, HO B APYTOM BOIUIOIIEHUH SIBIISIETCS TBEPAOH,
TaKOW Kak MOPOLIOK WJIM 3KCTPYAUPOBaHHbIE 4acTHLbl. IIpucyTrcTBUe mucnepcuu, 3MyJIbCHUH,
Kpema, rejii Wiad APYroil Tak Ha3blBAEMOW MOJYTBEPAON KOMMO3ULHUM B KAa4eCTBE MUILEBOH
u/wnn (papMaLeBTHUECKH PUEMIIEMON KOMIIO3UINN He HCKITF04YaeTcs. TepMHH «muIeBast 1/ uiu
(apMareBTHUECKH TpUeMIIeMasl KOMITO3ULIHS, HCIIOJNb3yeMbIii B HACTOAIIEM ONHCAHUH,
OTHOCHUTCSI K KOMIIO3ULIMM WJIM COCTaBy, KOTOPblE COOTBETCTBYIOT CTAHAAPTaM, YCTAaHOBJIEHHBIM
IS UCTIOJIb30BAHUS NPU KOHKPETHOM NPUMEHEHHH, KaK M3BECTHO crnernuanucty. Kpome Toro,
KOMIIO3ULIUS TOJKHA OBITh COBMECTUMON C BHYTPEHHEH KaICyJIOH ¢ TeM, YTOOBI IPENOTBPATHUTD
YTEUKY W/WIN MPEXKAEBPEMEHHOE OTKPBITHE BHYTPEHHEH Karcynbl. B BOIUIOIIEHNH, B KOTOPOM
yKa3aHHast KOMITO3ULUS TIPEACTABIISIET COOOH MM BKIIFOYAET JKUAKOCTD, YKa3aHHAS KOMIO3HLIUS
NPEANOYTUTENBHO BKIIFOYAaeT rUApPOPOOHYI0 JKUIAKOCTh, TaKYK Kak Macio. B Bomomenny, B
KOTOPOM VKa3aHHas KOMIIO3HMLMS TPENCTaBJsAeT COOOH WM BKIIFOYAET TBEPAOE BEIIECTBO,
TBEPIO€ BELIECTBO M0 CYIIECTBY BKIIFOYAET MHUINEBOH M/MiHM (PapMaLeBTUYECKH MPUEMIIEMBIN
SKCILUMHEHT, YTO caMo 1o cede M3BECTHO crenuanucty. B ogHoM Gonee mpeanodTuTenbHOM
BOIUIOLIEHUH YKa3aHHAsI KOMIIO3HLIUS TI0 CYIIECTBY MIIH ITOJIHOCTBIO CBOOOHA OT BOJIBL, IPUYEM
«IO CYLIECTBY» B JaHHOM CIydae OTHOCHUTCS K BeJUYMHE camoe Oonbmiee S5 mac.%,
IpeArnoYTHTENbHEe caMoe Oonbinee 2 Mac.%. B ero mpeanouTUTeTb-HOM OCYIIECTBICHUN KUCTAs
JKUZIKash KOMITO3ULIS, COMEepP KAIIasicsi B IEPBOH KaricyJse, BKIIOYaeT pa30aBUTENb B KOJHMUECTBE
camoe Oospinee 20 mMac.% u npennouTHTenbHee camoe Oobiee 10 Mac.% U MPEANOYTHTENBHO
cBOOOIHA OT pa3baBUTES.

Komnoszuuusi Takoro mnpoayKTa-Kamncyibl, KOTOpas BKJIIOYAET MEPBYIO BHYTPEHHIOIO
KaIicyJly BHYTPU BTOpPOH Hapy»KHOM KaIlCyJibl, paccMaTpHUBAaeTCsl Kak Ipeajiararolas BecbMa
BBITOJIHBIE BapuaHThl. IIpelkae Bcero BTOpas Hapy)KHas Kamncysla U TNHIIEBas W/UJIH
dapMarieBTHUECKH TpHeMJeMass KOMIIO3MIUS B Hel OOeCneYnBarOT JONOJHHUTEIBHOE
UHKATCYJIMPOBAHUE AT CTAOMIIM3MPOBAHHOW KPEMHHEBOW KHCIOTBI, MPHUIABasl €l MEHBLIYIO

YYBCTBUTECJIbHOCTD K NIOTEPE BJIATH. 310 6HaFOHpI/I$ITHO AJi AJIUTEIbHOCTH XPAHCHUS. KpOMe
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TOTO, OHAa CTAHOBUTCS MOIXOASINEH JTsl IPUMEHEHUS] ¢ MEHbITUMH TPeOOBAHUSIMU K MEPBUYHON
yIaKOBKe.

Bo-BTOpBIX, BTOpPYIO HAPYKHYIO KaICyJy MOKHO BbIOpaTh Tak, YTOOBI JOCTUTHYTH
NPEABAPUTENIBHO  OIPENENIEHHOTO BBICBOOOJKACHUS, HANpUMeEp, Kamncyly ¢ MEIIEHHbIM
BbICBOOOKIeHHEM. TakuM MyTeM MOKHO HOOUTHCS, YTOOBI CTAOMIIM3MPOBAHHAS KPEMHUEBAs
KHCJIOTa HE BBICBOOOKAAACH B JKEIYAKE, & TOJBKO B KUIIEYHUKE WM XK€ B TOJCTOM KHIIIKE.
[Tonararor, uto 310 yeunur abcopbumto. B HacTosimeM onMcaHny BHYTPEHHSS W/UJIM HapyKHasI
Karcynia, 1 B OCOOEHHOCTH BHYTPEHHSISI KAICyJia, MOTYT OBITh CHAOKEHBI SHTEPOCOIIOOMIbHBIM
MTOKPBITHEM.

B-Tperbux, CTaOMIN3MPOBAHHYID KPEMHHEBYIO KHCJIOTY MOJKHO KOMOHHHPOBATH C
OPYTUM THUINEBbIM WK (DapMaleBTUYECKUM WHrpeaueHToM. OOHUM MOAXOSIINM IMUIIEBBIM
UHTPEIUEHTOM SIBJIIETCSI, HAIPUMeEp, MAacjo, TAKOe KaK Maciio ¢ OMera-3 W/WiId peIOuil JKup.
IlocnenHue Macia THUNMYHO COJAEP>KAT peJIeBaHTHbIE MUTATENbHbIE MOJHUHEHACHIIIEHHbIE
JKUpPHBIE KHUCJOTBL Tpems TUnaMH MNOJUHEHACBILEHHON >KUPHOW KHUCJIOTHI, BOBJICYEHHOW B
(pU3NONOTHIO YEIOBEKA, SIBIISTFOTCSI CL-JTMHOJIEHOBAS KUCIIOTA, SHKO3aHIEHTAeHOBAs KHUCJIOTA |
JIOKO3areKcaeHoBas KHUCJIOTa. B kauecTBe BCIIOMOraTesbHBIX JIEKAPCTBEHHBIX CPEACTB MOKHO
IIPUMEHSITh CPEACTBA IIPOTUB OCTEONOPO3a, OCTENEHUH, HalpUMeEp, ajleHAPOHAT, 30JIEAPOHOBYIO
KUCJIOTY, pU3EAPOHAT, HOAHAPOHAT, PAOKCU(EH, NEHO3YMa0, 1 Tak:Ke BbIOPAHHBIC BUTAMUHBI,
takue kKak ButamuH E, BuramuH K. Byner moHsATHO, 4TO BO3MOKHBI MHOTHE KOMOWMHUPOBAHHBIE
nedeHus. Kpome TOro, MOKHO BBIOpPAaTh OMOJHUTENbHBI HWHTPENUEHT, HANpUMeEp, U3
MOJMCAXapuI0B, AaMUHOKUCIOT, TMENTHIOB, BHUTAMHHOB W MHHEPAJOB WJIH JAPYTUX
TEPANeBTUYECKH AKTUBHBIX COENMHEHUH, BKJIIOYAas AHTUOKCHAAHTBI M COEAUMHEHUS,
CTUMYJIMPYIOIINE CUHTE3 KOMIIOHEHTOB COETUHUTENBHON TKAHU.

OTtMeuaeTcsi, IJIsl MOJHOTHI KApPTHUHBI, YTO HApPYy’KHAs KarcCyJia MOMKET MPEeACTaBIsITh
cOOOH MM MSTKYIO HJIM TBEPAYIO KarcCyjy, ¥ MOXET UMETb B OCHOBE OAMH WJIM HECKOJBKO
MNOAXOMALINX Ui KaICyJibl MaTepualioB, TAKUX KakK JKeNaTUH, MOJHUCAaXapua U MPOU3BOIHBIE
MOJINCAXapUIOB, HANpUMep, Kpaxmal, MOAU(PHIMPOBAHHBIA Kpaxmall, LEJIoo3a U ee
MPOU3BOHBIE. PasMep Hapy:KHOU Karcyybl OOBIYHO COCTABJISIET IO MEHbBIIEH Mepe Ha OJUH
pa3Mep Oouiblile, YeM BHYTPEHHEH KaIiCyJibl, HO MOET ObITb OOJbIle HAa JBAa WJIM OOJIbIIE
pa3MepoB. UuClIO BHYTPEHHUX KaICyJl Ha Hapy>KHbIE KaICyJIbI MOJKET COCTaBJATb OJIWUH WU
OoJpIIe ONHOrO, B 3aBHCHMOCTH OT OTHOCHUTENBHOTO pasMepa BHYTPEHHEH M HapyKHOU
Karcynel. UKMCIO BHYTPEHHUX KAICyJl HAa HAPY>KHYKO KaICysly COCTaBjsieT, Hanpumep, 1-10 u
Mpeano4YTUTeNbHee 1-5.

Karncyny MOXHO NpUMEHSTh Kak (papMalleBTHUECKOE CPEACTBO M KaK IMHUIIEBOH areHT,

T.e. TUIIEBY0 n00aBKky. OHA B OCHOBHOM TNpedHAa3HA4YEeHA MJII MPUMEHEHHs JIFOAbMH, XOTS
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NpUMEHEHHe MUl JKUBOTHBIX He uckmouaercsa. [lojararor  OnaronpusiTHBIM, — YTO
CTa0MIN3UPOBAHbI KPEMHHEBAsi KUCIOTa OyIeT BBICBOOOMKAATHCS W3 KAICYJbl TOJBKO IyTEM
OTKpbIBaHUs Karcysbl. ClenoBaTeNbHO, Kalcyla TakXKe sBJsieTCs BecbMa MOAXOAsALIed Aus
NAlMEHTOB C OrPaHWYCHUSMH IHUIIEBAPEHHs, KOTOPble HE CIOCOOHBI MOJHOCTBIO YIAIATH
10001 TBEpABIH HOCUTENb W3 aKTMBHOTO MHIPEOHEHTA (T.€. CTa0MIM3NPOBAHHOH KPEMHHEBOM
KUCIOTh). KpoMe Toro, mojararoT BBITOAHBIM, YTO JKHAKAs KOMIIO3HMLMS OCTAae€TCs B CBOEH
NPEABAPUTENFHO YCTAHOBJIEHHOH (hopMe 10 BBHICBOOOKAEHUS ee M3 Kamncysbel. Korma mamueHTs
OyAyT CMEIMBaTh KaIUTH JKUAKOH KOMIIO3MLMU C THUTbEM MM pa30aBisATh KAl BOMAOM,
CYLIECTBYET OMAaCHOCTb, uTO KojuuectBO OSA (M WM ee OJIMIrOMEpPOB) CHUKAETCS W3-32
n3meHeHus pH u conyTcTByromel NOIMKOHACHCALIUH.

KonkperHble noOKasaHus JUIsl SKMJAKOW KOMIIO3UMLMH Kak JIEKAPCTBEHHOIO CPEACTBa
BKJIFOYAIOT MOTEPI0 KOCTHOM MAacCChl, JEM€HEPALMIO XPsillia, MOTEPK BOJIOC U KA4eCTBA HOI'TEH U
cTapeHHne KoxH, U 3aboneBanus. [lonararoT, 4TO JIEKAPCTBEHHOE CPENCTBO SIBISIETCS OCOOEHHO
MOJIXOASALINM ISl TIOJABJICHUS YKa3aHHBIX MMOKA3aHHM, XOTA B TO JK€ BPEMS TAKXKe HaONOal0T
MpeaynpeKaallee AeHCTBUE MyTeM MNOAACPKUBAHUS AACKBATHOW KOHLEHTPALMH KPEMHUS.
JleueHne B KOHTEKCTE M300PETEHHs MOHUMAETCS KaK MONAEPIKKa pereHepaii KOCTeH, Xpsa,
BOJIOC M KaUeCTBa HOT'TEH, IO MeHbIel Mepe yacTudHoi. KoHkpeTHble 3a00J1€BaHNs BKIIIOYAIOT
OCTEOIICHUIO, OCTEOIOpPO3, OCTEOapTPUT, 3aboyieBaHWss ©3 OOJACTH PEBMATOJOTHH |
JAEPMAaTOJIOTHH.

dapmareBTHYECKHH WM MMUIIEBOH areHT HanboJee MPEAOYTUTENIbHO BBOAUTD B 103€ S-
20 Mr xkpeMHUs B A€Hb, IPEANOUYTUTENBHO 10 MI KPEMHUSA B I€Hb, IPEANOYTUTENIBHO B TEUEHUE
[0 MEHbLIEH Mepe 6 MecsLEB, IPEANOUYTUTENIbHEE IO MeHbLIEH Mepe 12 mecsues.

XOTsI KOMITO3UIHS TI0 HACTOSIIIEMY M300pETeHHI0 BeChbMa MOAXOIUT ISl JIFOOOro THIA
TPYIIbl TALMEHTOB, OJAarompHsITHOE ACHCTBE OKHUAAETCS OCOOCHHO U TPYMI MAIEHTOB
JETCKOTO M MOJIPOCTKOBOTO Bo3pacTa (mo 20 ner, Hanbojee MPEeArnoOYTUTENbHO B BO3PACTHOMN
rpynmne 10-16 jeT) u MOXWIBIX JIIOAeH B BO3pacTe Mo MeHblnedl mepe 50 JeT, Takux Kak B
BO3pacTe mo MeHbluen mepe 65 ner. IlpenBaputenbHble UCCAECAOBAHHS MOATBEPKAAIOT, UYTO
BOCIIPUATHE B 3TUX IPYIIAX MOBBILIECHO.

CornacHo ApyroMy NpeArouTUTENIbHOMY AacleKTy, M300peTeHHe OTHOCUTCS K KHCIIOH
KUIKOH KOMIIO3MLMU CTAaOMIM3MPOBAHHONW KPEMHHUEBOW KHCIOTBI, TAKXKE BKIFOYAOLIEH
peoJIornyeckyro 100aBKy, BBIOPAHHYIO U3 TPYIIIBL, BKIOYAOMEH aMOp(HBIN THOKCH KPEMHUS,
dochopryto KuCIOTY W TpUIMLEPUABL. IIpeANOYTHTENBHO PEOJIOTUYECKYI0 J00aBKY
n00aBISIOT B KoymdecTBe camoe Oosbinee 10 Mac.% OT KUAKOH KOMITO3ULIMH.

[IpennouTnrenpHee peosioruueckas JoOaBKa MpencTaBisieT coOoil aMopdHbI AMOKCUA

KPEMHHs], TAKOM KAaK BBICOKOJUCIEPCHBIM AUOKCHUA KpeMHus. TakoW BBICOKOAUCIEPCHBIN
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OUOKCUJ KPEMHHUsI BKJIKOYAE€T B OCHOBHOM YaCTHULblL, CPEAHUN pa3Mep KOTOPBIX COCTABJISIET
npumepHo 100 HaHOMETPOB. DTH OCHOBHBIE HYaCTHULIBI MOTYT COOTBETCTBEHHO CJIMIATHCS B
arperatbl. ArperaTbl MOTYT OOBEAMHSTHCS B arjioMepaThl, IPUUEM CBsI3b MEXKAY arperaraMu
MEHee MpOuYHas, 4YeM CBsI3b MEXAy OCHOBHBIMU dHacTULlaMu B arperatax. Kak creactsue,
BBICOKOJAMCIIEPCHBINA AUOKCUT KPEMHUS JIETKO JUCIEPTUPYETCS U TaKKE MOKET PACTBOPSATHCS B
KUCJION >KHUAKOM KoMIosuiuu. HaOmromaercsi, 4TO BSI3KOCTb KHCJIOM KUAKOHW KOMITO3HMIIHU
MOKHO 3(h(DEKTHBHO PeryJupoBaTh MOCPEACTBOM TaKOH peosiorudeckoit qodasku. Kpome Toro,
HaOJIOaeTCsl, 4YTO peoJjioruueckas Jo0aBKa HE OKa3blBaeT HEraTHMBHOTO BIIMSHUSA Ha
CTa0MJIBHOCTb CTA0MJIN3UPOBAHHON KPEMHHUEBOM KUCIIOTHI.

[IpenmouturensHee CTaOMIM3HPOBAHHAS KPEMHHEBas  KUCJIOTA  BKJIFOYAeT IS
cTabuu3aluy 4YeTBEPTUYHOE aMMOHMEBOE COEIUHEHHe, Takoe Kak xoyuH. Kpome TOrO,
cTaOUMM3UpOBaHHAsT KpPEeMHHEBas KUCJIOTAa MOXKET BKJIOYaTh Boxay. B Haubonee
MPEANOYTUTEbHOM BOIUIOIIEHUH KHUCIAsd SKUAKAas KOMIIO3ULMS TO HACTOALIEMY AaCIeKTy
BKIIOUaeT 2,5-4,0 00.% kpemuus, 45-60 mac.% xonuHoBoro coeauHeHust u 15-30 mac.% Bompl, a
TaKke 2-8% BBICOKOAMCIIEPCHOTO NUOKCHAA KpeMHHs. KOoIn4ecTBO XOJMHOBOTO COSIMHEHHS B
HACTOSIIIIEM OIMMCAHWU OCHOBAaHO HA HOHE XOJMHA 0Oe3 mpoTuBOuMOHA. IIpenmodrurespHbIM
MIPOTUBOMHOM SIBJISIETCS XOJIMH, HO MOTYT MPHUCYTCTBOBAaTh APYrue€ MPOTUBOMOHBI BMECTO HETO

WK, TMPCANOYTHUTCIBbHO, KPOME XOJIMHA. Kommgectso KPEMHUA ABJIACTCA KOJIMYECTBOM

2

3JIEMEHTAPHOTO KPEMHUS, U3MEPEHHOE C TOMOIIBI) aTOMHO-a0COPOIMOHHON CIEKTPOMETPUH
(AAS).

OTMeLIaeTCﬂ, UTO MOPCANOYTHUTCIbHBIC BOIUIOLICHUS, O6CY)KI[aeMbIe B CBsA3M C OOJHUM
aCIIeKTOM, TaKXX€ MPHUMEHUMBI COOTBETCTBYIOIIMM OOpa3oM K JIPyroMy aclekTy H300peTeHust
AaXKE MpU OTCYTCTBUU HOI[pO6HOFO O6CY)KI[€HI/I$[ 3TOr'0 B BBIIMICHU3JIOKCHHOM.

KpOMe TOro, OTMECYACTCA, YTO TCPMHUH ((CTa6I/IJ'II/ISI/IpOBaHHa$[ KPpEMHHUECBAA KHUCJIOTa»
OTHOCHTCSI K (hOpMe KPEMHHMEBOH KHCJIOTBHI, KOTOpas CTaOWIM3MPOBAaHA OT MOJUMEPH3ALIH
(Takke ~ M3BECTHOM  KaK  MOJUKOHAEHCAlWs) B KpeMHe3eM  (T.e.  TOJHOCTBIO
MOJIMKOHACHCUPOBaHHYI0). ClienoBaTeNIbHO, KPEeMHHUEBas KUCJIOTa HAXOOUTCS B MOHOMEPHOU
dbopme w/mim omuroMepHON (OopMe, TaK YTO B KEIYIOYHO-KHIIEYHOM TPAKTE MPOUCXOIUT
TUIPOJIU3 OJIUTOMEPA B MOHOMEPHI, 0COOEHHO M3-3a KUCJIOW CpeIbl, CyllecTByromel B HeM. He
HUCKJIIFOYACTCA, 4YTO CTa6I/IJ'II/ISI/IpOBaHHa$[ KpPpEMHHUEBAsA KUCJIOTAa B HACTOALIEM I/1306peTeHI/II/I
HAXOIUTCS B TaK Ha3bIBaeMOH KoJutongHO#W ¢opme. OOMH M3BECTHBIA CIOCOO MOCTHKEHUS
CTa0MIN3aLMK  3aKJIIOYAeTC B HCIOJB30BAHMM CTAa0MIIM3aTOpa, HAMpPUMEpP, HAa OCHOBE
YETBCPTUIHOTO aMMOHUEBOIO COCAUHCHUA, U MPUIEM HaI/I6OJ'Iee NpEATIOYTUTEIIbHBIM ABJIACTCA
XOJIMH.

TepMuH «mojmcaxapua» Xopowo usBecTeH B TexHuke. OH onpenensercs Kak



13

COCOMHEHHE caxapuga C LIECThIO MM OOJIbIIMM YHCJIOM TIOBTOPSIFOINMXCA 3BeHbeB. OH
onpenensiercst (cormacHo USPTO) kaxk pamukansl caxapuaoB, COCOUHEHHBbIE APYr C IPYroMm
INIMKO3UJIHBIMM  CBSI3AMM. THUIUYHBIMU MOJIMCAXapuJaMU SIBJISIFOTCSL  TUIIOKO3a, Kpaxmad,
IJINKOTE€H, XUTHH.

TepMUH «TPOU3BOAHOE MONHMCAXapUAa» ONpeAeseTcs Kak Mnojucaxapusl, B KOTOPOM IO
MeHbIIEH Mepe 4YacTh MOBTOPSIOLINXCS 3BEHbEB XUMHUYECKH MOAM(PHULMPOBAaHA MO MEHbLIEH
Mepe OAHUM MOAN(GUKATOPOM. THUNHYHBIMH MOAU(PUKATOPAMHU SIBJISIOTCS LEMHOH aNKuiI U
3aMELICHHbIE LICMHbIE AJKWIbI, TaKWe KaK THAPOKCHAIKWI W KapOokcuankmi B Hactosimem
OTMCAHUH AJIKUJ TPEANOYTUTENbHO MPENCTaBiIsieT COOOH HM3IIMN aNKWI, TaKOW Kak METHI,
STHIL, IpONWIL, OyTHI. TEPMUH «IIPOU3BOJHOE LIEJUTFOJIO3bDY HCIIOJB3YETCSl B COOTBETCTBYIOLIEM
cilydae Kak 3aMelleHHble BAPUAHThI LIEJIJIF0JI03bI.

Tepmun «npoussogHoe» HPMC wunu npyroil oThaenbHON LENUTIONO3bI B CBSI3U C
HacTosmed 3asBKOW OTHOcUTCA K MmomuduumposanHoi HPMC, wampumep, mnyrem
MOIU(UKALINN OPraHMYECKOH KUCIOTOH, ¢ TeM YTOOBI YIYYIIUTh TEXHOJOTHYECKHE CBOWCTBA.
Taxoe mpon3BOAHOE TaKKe MOKET HAXOIUTHCA B (POPME COJTU MK B (JOpME KOHBIOTHPOBAHHOTO
OCHOBAaHHUS.

Kparkoe onncanue ¢puryp

OTH U Ipyrue acrnekTbl U300peTeHHus OyAyT OOMOJHUTENBHO TOSICHATBCS CCBUIKOH Ha
burypsl, npudem

¢ur. 1 cxemarudecku MoKa3piBaeT pacTBopeHue Karcyia n3 HPMC, HamosHeHHBIX
KUJIKOH CMECBIO CTa0MIIN3UPOBAHHON XOJIMHOM OPTOKPEMHHUEBOM KHCIIOTHI U TIIHLIEPHHA.

IIpumepsnr

IIpenapaTusnelii npumep 1

Xnopun xonmmHa 00pabaTHIBAIOT XOJIOAHOH  XJIOPOBOAOPOAHOW  kuciotoi. K
o0pa3oBaBIIEeMyCsl PAaCTBOPY THUAPOXJIOPUAA XOJUHA NOOaBNsIOT Terpaxjopun kpeMHus(IV)
(otHomenne SiCl4 k xmopupy xomuHa | momb Ha 1-5 wmorneii). IlomydeHHblit pacTBOp
TUIPOJIU3YIOT, N00aBisist BOAY (J1e/Boja CO JIbJAOM) MPH OXJTAKISCHUH B MHTEpPBAJIE TEMIIEPATYP
or -10 pmo -30°C. PactBOp HEWTpanM3yrOT, HOOABJsIsl THAPOKCHUI HATPHS M TOANCPIKHUBAS
temneparypy Huwke 0°C. Koneunslii pH cocrasnser 1-1,5. Benumuuny pH usmepsror pH-
AQHATM3aTOPOM, KOMMeEpUYeCKH IOCTymHbIM OT Stratos, Tum MS A405, Knick, cHaO:xeHHBIM
snexkrpogoM Memosens pH ¢ stanonnoii cuctemoit Ag/AgCI2 u xunkum snexkrposurom KCl.
ITocne ouncTKM aKTHUBUPOBAHHBIM YIJIEM OCaJOK BMECTE C aKTUBUPOBAHHBIM YIJIEM YIANSAIOT
¢unpTpanuedi. KoHIIEHTpaIMio BOABI CHIDKAIOT MEPErOHKOW B BaKyyMme IO TeX MOp, TMOKa He
noJiy4yaT mpemnapar, conepskamuii 2,5-4 00.% kpemuus, 65-80 mac.% xnopuaa xomuHa u 15-30

mac.% Bozabl. Ocafok, KOTOpbIH oOpasyercs BO BpeMsl MEPEroHKH, YAAIAIOT (UIbTparfei.
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Teepnbie HPMC kancyibpl HamoJHSAIOT, ¢ UCHOJb30BAaHWEM IMUIETKH, >KUIKUM IpernapaToM,
COZepKAIUM KOHLEHTPUPOBAHHYIO CTAOMIM3UPOBAHHYI) OPTOKPEMHHEBYIO KHCIOTY. MOXKHO
ucnoab3oBath odeHb MmaneHbkue HPMC xancynbl (tunm 3) ans comepskaHust B HUX 190 mr
JKUAKOro mpernapara. HamosnHeHHble Kamncynibl IE€pMETUYHO 3aKpbIBAIOT C HCIOJIb30BAHUEM
pacteopa HPMC (dapmakoar 603) B 3TanOIE.

IIpenapaTusHelil npumep 2

Xnopun xonmmHa 00pabaTHIBAIOT XOJIOAHOH  XJIOPOBOAOPOAHOW  kuciotoi. K
o0pa3oBaBIIEeMyCsl PAaCTBOPY THUAPOXJIOpUAA XOJuHA H00aBisitoT Terpaxiopupa kpeMHus(IV)
(otHomenne SiCl4 k xmopupy xomuHa | momb Ha 1-5 wmorneii). IlomydeHHblit pacTBOp
TUIPOJIU3YIOT, N00aBisist BOAY (J1e/Boja CO JIbJAOM) MPH OXJTAKISCHUH B MHTEpPBAJIE TEMIIEPATYP
or -10 pmo -30°C. PacTBOp HEWUTpandHM3yIOT, HOOABIss THAPOKCHUA HATPUS W TOIAEPIKHBAS
temneparypy Huxke 0°C. Koneunsiii pH cocrasnser 1-1,5 npu usmepenun pH nerexropowm,
onucaHHbIM Bblle. [locne 0OYMCTKH aKTHBUPOBAHHBIM YIJIEM OCaIOK BMECTE C aKTHBUPOBAHHBIM
yriaeMm ynamsiotr ¢uinbTpanned. KoHIEHTpamio BOABI CHIDKAIOT NIEPErOHKON B BaKyyMe 10 TeX
mop, TOKa He MOJydar mpemnapar, comepxkamuii 2,5-4 00.% xpemuus, 65-80 mac.% xnopuna
xoymmHa U 15-30 mac.% Boabl. Ocamok, KOTOpbIH 0Opa3yeTcss BO BpeMsl MEPErOHKH, YOAJSIOT
¢bunbTpannent. K KUAKOMY npemnapary, coziepkaliemMmy KOHLIEHTPUPOBAHHYIO
CTa0MJIN3UPOBAHHYKD OPTOKPEMHHUEBYIO KHCJIOTY, aA00aBissroT 5% JAHOKCHAA KPEMHUs
(aspocun®) ans moBeIeHUs BI3KOCTH OT 56 10 93 mlla. Ilony4eHHYI0 CMeCh HHKANCYJIUPYIOT
B TBepabie HPMC karncynbl. MoxHO ucronib3oBarh oueHb MaieHbkne HPMC kancynsl (tum 3)
st copepxkanus B HuX 190 mr npenaparta. HanosHeHHbIE Kancynibl F€pPMETUYHO 3aKPBIBAIOT C
ucnosibzoBanueM pacrsopa HPMC (dhapmakoar 603) B sTaHOE.

IIpenapaTusHelii npumep 3

Xnopun xonmmHa 00pabaTHIBAIOT XOJIOAHOH  XJIOPOBOAOPOAHOW  kuciotoi. K
o0pa3oBaBIIEeMyCsi PAaCTBOPY THUAPOXJIOpUIA XOJMHA NOOABNSIOT Terpaxjopun kpeMHus(IV)
(otHomenne SiCl4 k xmopupy xomuHa | momb Ha 1-5 wmorneii). IlomydeHHblit pacTBOp
TUIPOJIU3YIOT, N00aBisist BOAY (J1e/Boja CO JIbJAOM) MPH OXJTAKISCHUH B MHTEpPBAJIE TEMIIEPATYP
or -10 pmo -30°C. PactBOp HEWTpanM3yrOT, HOOABJsIsl THAPOKCHUI HATPUS M TOANCPIKHUBAS
temneparypy Huxke 0°C. Koneunsiti pH cocraBmsier 1-1,5. Ilociae o4nMCTKM aKTHBUPOBAHHBIM
yrieM OCaZoK BMECTEe C aKTUBUPOBAHHBIM YIJIeM yIAsoT puinbTpanueil. KoHeHTpanuo BOIbI
CHIDKAIOT MEPEroHKON B BaKyyMe JI0 TeX MOp, MOKa He MojydaT mpenapar, coaepskamui 2,5-4
00.% kpemuus, 65-80 mac.% xmopunma xommHa u 15-30 mac.% Boxel. Ocanok, KOTOPBIi
oOpasyercs BO BpeMs TNeperoHky, yramwior  ¢unbrpanuei. JKumkuit  mpemnapar
CTa0MJIN3UPOBAHHOW OPTOKPEMHHEBOH KHUCJIOTHI pPa30aBISIFOT TIHLEPHHOM, H IOJYYEHHYIO

cMech MHKaIcyaupyioT B TBepable HPMC kancymbl ¢ UCIONb30BaHUEM CTAHAAPTHOTO METOA.
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Kancyner u3 HPMC (Tumn ¢ MakcUMaJbHBIM pa3MepoM 1) HamonHsoT A0 coaepkanus B HUX 0,06
MI SKUAKON cMecu. HamonHeHHble Kamncynbl TepMETHYHO 3aKpbIBAIOT C HCIOJB30BaHHUEM
pacteopa HPMC (dapmakoar 603) B 3TanOIE.

IIpenapaTusHelii npumep 4

Xnopun xonmmHa 00pabaTHIBAIOT XOJIOAHOH  XJIOPOBOAOPOAHOW  kuciotoi. K
o0pa3oBaBIIEeMyCsl PAaCTBOPY THUAPOXJIOpUAA XOJuHA NM00aBisitoT Terpaxiopua kpeMuus(IV)
(ornomenne SiCl4 x xmopuny xonmuHa 1 monp Ha 1-5 wmouneii). IlosjydeHHbIH pacTBOp
TUIPOJIU3YIOT, N00aBisist BOAY (J1e/Boja CO JIbJAOM) MPH OXJTAKIACHUH B HHTEPBAJIE TEMIIEPATYP
or -10 mo -30°C. PacTBOp HEWUTpandHM3yIOT, NOOABIss THAPOKCHUA HATPUS W TOIIECPIKHBAS
temneparypy Huxke 0°C. Koneunsiii pH cocrasnser 1-1,5 npu usmepenun pH nerexropowm,
onucaHHbIM Bblle. [locne 0OYMCTKN aKTUBHPOBAHHBIM YIJIEM OCaJlOK BMECTE C aKTHBUPOBAHHBIM
yriaeMm ynamsiotr ¢uinbrpanned. KOHIEHTpaIio BOABI CHIKAIOT MEPErOHKON B BaKyyMe JI0 TE€X
mop, TOKa He MOJydar mpemnapar, comepxkamuii 2,5-4 00.% xpemuus, 65-80 mac.% xnopuna
xosmmHa U 15-30 mac.% Boabl. Ocamok, KOTOpbIA 0Opa3yeTcsi BO BpeMs MEPErOHKH, YAAJSIOT
¢bunbTpannent. K KUAKOMY npemnapary, coziepkaliemMmy KOHLICHTPUPOBAHHYIO
CTa0MJIN3UPOBAHHYKD OPTOKPEMHHUEBYIO KHCJIOTY, aA00aBissroT 5% JAHOKCHAA KPEMHUs
(aspocun®) anst moBeieHUs BsI3KOCTU OT 56 110 93 mlla. IlonydyeHHYI0 CMeCh HHKANICYIUPYIOT
B TBepable HPMC kancynel Tuna 3, xotopble copepxkar 195 mr npenaparta. 3anoJiHEHHbIE
Karcyjibl TepPMETHUYHO 3aKpPBIBAIOT ¢ Hcmojb3oBaHueM pactsopa HPMC (dapmakoar 603) B
staHosie. C UCIONIB30BAHUEM JIBYXIO3ULIMOHHOTO WHKAICYIATOPA 3amasiHHble KaIlCyJbl TUMA 3,
cofepamue  KOHLEHTPUPOBAHHYID  CTA0MJIM3MPOBAHHYID  OPTOKPEMHHEBYIO  KHCIOTY,
nomemaiot B Tenia OO HPMC, xotopsie HamonHeHbl 400 M OYHIIEHHOTO phiObero skupa (48%
EPA 1 21% DHA B ¢pop™Me TPpUTTULIEPHAOB), U 3aTEM 3aKPBIBAIOT HAITOJIHEHHBIE OTKPBITHIE TEIa
kppiiukamMu  Tuna OO. IlonyuyeHHBIE «KalCyJbl-B-KalCyjax» TIepMETUYHO 3aKpBhIBAIOT C
ucnosibzoBanueM pacrsopa HPMC (dhapmakoar 603) B sTaHOE.

IIpumep 1 onpeneneHust XxapaKTepUCTUK

Karicynpl, HamosHeHHbIE KOMMO3MLMEH CTaOWIN3MPOBAHHOW KPEMHHEBOW KHCIOTBHI,
MOJIy4E€HHBIE COTJIACHO MpUMEPY 3, MOABEPraroT UCIBITAHUIO HA AE3UHTErpauuro. McnomapsyroT
O HPMC «kancynel yuMHeHHOro tuma, nocraBisieMbix Capsugel. HMcnbitanue Ha
JE€3UHTErpaLUIO BBIMOJHAIOT MPU PAa3JIMYHBIX KOHLEHTPALUSAX BOJABI U BBIMOJHSIOT COINIACHO
craanaptabiM Pharma Tests DTC-70 u DIST-3. [lnst 5To¥ menmu KarcyJibl CHadajga UHKYOUPYIOT
B T€YeHHE 24 4YacOB B CHUCTEME PAaCTBOPEHHs U 3aTeM |2 4acoB B CHCTEMe AE3MHTErpanuu (B
nenoM 36 vacoB). Karcynbl MOJHOCTBIO WHTAKTHBI TOCTAE WHKYyOAlMM, T.€. HE HAO0MAeTCs

HUKAKUX MPU3HAKOB AC3UHTCIPALIUH. PGSYJ'II:;TaTbI MPUBOIATCA B Ta6m/1ue 1.



Tabmmua 1. Bpewms

CTa0MJIN3UPOBAHHOW KPEMHHUEBOH KHUCJIOTHI C TIIMLEPUHOM, MOJYYEHHBIX COTJIACHO IPUMEpY 3

WHKyOanuu

16
HPMC

KarcyJ,

HaITOJHEHHBIX

Cocras npenapara
CcTaOUIN3UPOBAHHON XOJIMHOM
OPTOKPEMHUEBOU KHCIOTHI

WNukytamms A HPMC kancyn
Cuctema pacTBOpeHHS
(Pharma Test DTC-70),

WukyGamms B HPMC
KarcyJ
Cucrema Ie3uHTErpaliim

CMCCAMU

(Pharma Test DIST-3),

37°C, 200 o6/muH, 24 yaca 37°C, 12 wacos

YmC10 HHTAKTHBIX KarcyJi

3% Si, 74% xnopuga xoauHa, 23%

10 u3 10 10 u3 10
Boasl, pH |
2% Si, 50% xaopuga xomuna, 15%
BOAbL, 33% rauuepuna 10 u3 10 10 u3 10
pH 1
1,5% Si, 38% xmopuga xoauHa,
10,5% Boapt, 50% rauuepuna 10 u3 10 10 u3 10

pH 1

IIpumep 2 onpeneneHust XxapaKTepUCTUK

Kancynbl, HanmonHeHHbIE COrJACHO NPUMeEpPY 1, MOABEpPrardT XUMHYECKOMY aHAIU3Y.
Karcynel nuist 5TOH Lienu npeacTaBisiFoT COO0H Kamncyisl, ynakoBaHHble BO ¢urakoHbl u3 HDPE ¢
MarHUTHbIM HMHIYKIMOHHBIM aJIOMHUHHUEBbIM VIUIOTHEHHEM M MAKeTUKOM OCYLIUTENs, U
XpPaHWINCh NPU KOMHATHOH Temneparype B TedeHue 12 mecsues. Kamncynbl HUCHBITBIBAKOT C
ucnoss3oBanneM ETAAS u kojopumeTpuy, a Takke BU3YaJlbHO Ui ONpPEAEIeHHs XPYIKOCTH.
ETAAS sBnsieTcs METOOM H3MEPEHMUs], TAKKe HAa3bIBAEMBIM KaK 3JIEKTPOTepMUUecKasl aTOMHO-
abcopbumoHHast ciektpoMeTpus. Ee MCHoNB3yIOT ISl U3MEPEHUsT KOJMYECTBA 3JIEMEHTapPHOTO
kpeMmHus1 (aHanutudeckas ommoOka 10%). Komopumerpuueckue 3KCHEPUMEHTHI BBITIOJHSIOT
COTJIACHO METOAY ¢ MOJHOACHOBOW CHHBIO. DTOT METOJ CIeU(PHUECKUI AJIT OPTOKPEMHHEBOM
(MOHOMEpPHOI) KHCJIOTBI, T.€. B HCIBITAHUM H3MEPSIETCS KOJMYECTBO KpeMHHA B (Qopme
OPTOKPEMHHEBOH KHCIOTHI (aHamuTH4eckas omudka 10%).

PesynbraTel npuBoaaTcs B Tabmunax 2 u 3. M3 HUX cienyer, 4TO KOHLEHTpaUUs Kak
3JIEMEHTAPHOTO KPEMHHMs, TaK M KPEMHHEBOH KHCIIOTBI OCTAlOTCS CTaOMIbHBIMU. Takke
Karncyibl B aJIOMHHHMEBBIX/QTIOMUHUEBBIX OJUCTEpaxX, KOTOPBIE XPAHMJIUCh IPH BBICOKOM
OTHOCHUTEJIBHON BJIAXKHOCTH, HE MOKA3bIBAIOT NMPU3HAKOB MOJUKOHACHCALUHU Yepe3 12 mecsues,
YTO MOATBEPKAAIOT CTAOMITbHBIE KOHIIEHTPALIUKA OPTOKPEMHHEBON KUCIOTHI (Tabmuma 3).

Tabmuua 2. Xumuueckas crabmipHOocTh HPMC kamcyn Tuma 3, HamoJIHEHHBIX
CTa0MJIN3UPOBAHHONM XOJIMHOM OPTOKPEMHHEBOH KHUCJIOTOM, yIIakoBaHHBIX BO (iakoH n3 HDPE

C MAariuTHbBIM MHAYKIIMOHHBIM aJIOMUHUEBBIM YINIOTHCHUEM

Cocras/YnakoBka 190 Mr cTaGHUIH3UPOBAHHON XOMTHHOM OPTOKPEMHHUEBOU KHUCIIOTHI

(100%); Tan nepeuuHOM ynakosku: ¢raaxod uz HDPE ¢
MArHUTHBIM WHAYKIHOHHBIM TFOMUHHEBBIM YITIOTHCHHEM

25°C/40% RH
Ucxonuvie Yepes 12 mecanes
ETAAS (mr Si/karc) 5,1 5.4
Konopumerpus (mr Si/karc) 5.1 5.3
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XPyHKocTbh (aucno
MOBpeXKACHHBIX Karcy1/100 0/100 0/100
Karcyin)

Tabmuua 3. Xumuueckas crabmipHOocTh HPMC kamcyn Tuma 3, HamoJIHEHHBIX

CTa0MJIN3UPOBAHHOW XOJIMHOM OPTOKPEMHHEBOW KHCIOTOH, ymakoBaHHbIX B ALU/ALU

omucrepsl
Cocras/YnakoBka 190 Mr cTaGHUIH3UPOBAHHON XOMTHHOM OPTOKPEMHHUEBOU KHUCIIOTHI
(100%); Tun nepsuunoit ynakosku: ALU/ALU Gructep
25°C /60% RH 30 °C /70% RH
Hcxoanas Hepes 12 Hcxoanas Hepes 12
MECSLICB MECSLICB
ETAAS (mr Si/karic) 5,1 4.9 5,1 3,0
KpnopHMeTpHH (mr 5.1 52 5.1 54
Si/karc)
XPyHKocTbh (aucno
MTOBPEKIEHHBIX 0/100 0/100 0/100 0/100
karcy1/100 xancyn)

IIpumep 3 onpeneneHust XapaKTEpUCTUK

IlonyuenHble corymacHO mpenapaTusHOMy mpumepy 2000 kancyn BbIAEPKUBAKOT B
Bakyyme (ipu nasyeHun 20 klla (200 mOap)) B TeueHne 2 4acoB NMPH KOMHATHOM TEMITEpaType.
OOHapyskeHO, 4TO HU OJIHA M3 KarcCyJl He MPOTEKJa, U Macca Karncyiibel He u3MeHunach (<0,03
%). Kamcynel XpaHMJIUCh B TEePMETHYHO 3akpbiToM alu/alu Memike, W HCHObITAaHHE Ha
FePMETUYHOCTb MOBTOPSIIOT 4epe3 | mecsan. M3 2000 xpaHMBIIMXCA KamnCyJl HHM OJHA He
NPOTEKJIA, K Macca KarcyJybl He m3MeHunach (<0,03 %).

IIpumep 4 onpeneneHnst XapaKTepUCTUK

PacTBOpeHHe HaNoJIHEHHBIX KallCyJl, MOJYYEeHHbIX COTJIACHO NMpenapaTUBHOMY IpUMEpPY
3, mpoBozgsT B OyQepHOM pacTBOpe, KOTOPBIH MpeAcTaBisieT co0oil (U3NONOrHIecKuil CONEeBOM
pactBop. Pesynbrarel mnpuBomsTcs Ha ¢ur. 1. DTH  pe3ynbTaThl MOKAa3bIBAOT. HTO
CTa0MJIN3UPOBAaHHAS KPEMHHEBasl KHUCJIOTa BBICBOOOXKNAETCS W3 KaICyJbl B PaCTBOPSIOLIEH
cpene BechMa OBICTPO U MOJTHOCTBIO 03 MOJUKOHASHCAIUH.

IIpumep 5 onpeneneHust XapaKTEpUCTUK

Karncynel, mosydeHHBIE COTJIACHO MPENapaTHBHOMY NpuUMepy 3, UHKYOHPYIOT Mpu
Pa3JMYHBIX TEMIEPaTypax M pa3Ju4YHON OTHOCUTENBbHOH BJIaKHOCTU. Karcynbl UCHIBITHIBAIOT C
ucnoss3oBanneM ETAAS u kojopumeTpuy, a Takke BU3YaJlbHO Ui ONpPEAEIeHHs XPYIKOCTH.
ETAAS sBnsieTcs METOOM H3MEPEHMUs], TaKXKe Ha3bIBAEMbIM KaK dJIEKTpOTepMHUUeCcKasl aTOMHO-
abcopbumoHHast ciektpoMeTpus. Ee MCHoNB3yIOT ISl U3MEPEHUsT KOJMYECTBA 3JIEMEHTapPHOTO
kpemHus1 (aHanutudeckas ommoka 10%). Komopumerpuueckne >KCHEPUMEHTHI BBITIOJHSIOT
COTJIACHO METOAY ¢ MOJHOACHOBOW CHHBIO. DTOT METOJ CIIELU(PHUUECKUI AT OPTOKPEMHHUEBON
(MOHOMEpPHOI) KHCJIOTBI, T.€. B HCIBITAHUM H3MEPSIETCS KOJMYECTBO KpeMHHA B (Qopme

OPTOKPEMHHEBOH KHCIOTHI (aHamuTH4yeckast omuoka 10%).
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PesynbraTel mpuBomsTcsa B Tabmuuax 4 uw S, M3 3TMX Talnuim SICHO, YTO XOpOLIeH
SABJISIETCSl KAk (pU3Mueckasl LENOCTHOCTh KarcCyJs, TaKk M CTa0MJIbHOCTb CTAaOMIM3UPOBAHHOMN
XOJIMHOM OPTOKPEMHHEBOH KucioThl. Hu 00onouka Kamcynbl HE CTAHOBUTCS XPYNKOW, HU
MOJIMKOHCHCALNS CTAOMITN3NPOBAHHON KPEMHHUEBOH KHUCIIOTHI HE HAOIFO1aeTCsl.

Tabmuua 4. Xumuueckas W ¢usndeckas cradunbHocts HPMC xancyn Ttmma 1,
HATOJHEHHBIX JKUAKOH CMEChI0 CTAOMIM3MPOBAHHOH XOJHWHOM OPTOKPEMHHMEBOM KHUCJIOTBI H

[IMLEPHUHA, OJTYYEHHBIX COTJIACHO MPEeNnapaTUBHOMY IIpUMeEpy 3

Kommozumms A 285 wmr rautepuna (60%)

190 mMr cTaGHIH3HPOBAHHON XOTHHOM OPTOKPEMHHEBOH KHUCIOTH (40%)

25°C/40% RH 25°C/60% RH

Ucxomnwie | Yepes 3 Mecsia Hcxoaneie | Yepes 3 mecsma

Xumuuwecras cmabunsHocms

ETAAS (mr Si/karc) 4,9 4,7 4,9 4,7
KpnopHMeTpHH (mr 48 48 49 48
Si/karic)

XPyHKocTbh (uucno

TTOBPCIKICHHBIX 0/100 0/100 0/100 0/100
karcy1/100 xancyn)

Tabmuua 5. Xummueckas u ¢usndeckas cradwibHocts HPMC xancyn Tuma 1,
HATOJHEHHBIX JKUAKOH CMEChI0 CTAOMIM3MPOBAHHONH XOJHWHOM OPTOKPEMHHMEBOM KHUCJIOTBI H

[IMLEPHUHA, TOJYYEHHBIX COTJIACHO MPENnapaTUBHOMY IIpUMEPY 3

Kommoszumusa B 125 mr rauuepuna (39,7 %)
190 Mr cTaGHUIH3UPOBAHHON XOMTHHOM OPTOKPEMHHUEBOU KHUCIIOTHI
(60,3 %)
25°C/40% RH 25°C/60% RH
Ucxoausie | Yepes 3 mecsma Ucxogueie | Yepes 3 mecsma
Xumuveckas cmabuibHOCHb
ETAAS (mr Si/karc) 4,8 4,6 4,8 4.6
KpnopHMeTpHH (Mr 5 5 5 5
Si/karc)
XPyHKocTbh (aucno
MTOBPEKIEHHBIX 0/100 0/100 0/100 0/100
karcy1/100 xancyn)

IIpumep 6 onpeneneHust XapaKTEpUCTUK
Komnosuumu A u B, onucaHHble B mpuMmepe 5 oOmnpeaeNeHus XapakTepUCTHK,
MOJBEPraloT HWCIBITAHUID Ha cxkatue Ha adHamuszatope TA XT Plus Texture analyzer
(anmamuruyeckas omndka 10%). PesynbraTel mpuBoasaTcs B Tabmunax 6 u 7.

Tabnuna 6. MicnibiTaHue Ha C:KaTHe, BBITIOJIHEHHOE ¢ KOMIO3UIeH A

25°C/40% RH 25°C/60% RH
Hcxogasie Yepes 3 mecsama Hcxogasie Yepes 3 mecsama
INMukosoe ycumue (N) 13,7 13,2 13,7 12,8
ITmomane
TOJIOXKUTEITBHOTO 78,8 77,0 78,8 75,0
rmka (N.¢)
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Tabnuua 7. MicnibITaHWe Ha C:KaTHe, BBITIOJIHEHHOE ¢ KOMMo3uiueii B

25°C 40% RH 25°C/60% RH
Hcxogasie Yepes 3 mecsama Hcxogasie Yepes 3 mecsama
IMuxosoe ycumue (N) 12,1 12,8 12,1 13,2
ITmomane
TOJIOXKUTEITBHOTO 71,0 75,0 71,0 76,0
rmka (N.¢)

IIpumep 7 onpeneneHust XapaKTEpUCTUK

IIoBTOpAIOT UCHIBITAHUSA, BBINOJHEHHBIE NIPU ONPENCICHUH XaPAKTEPUCTHK B IPUMeEpE S,
HO Tenepb KOMITO3ULIMIO MHKAIICYJIUPYIOT B OoJiee KPyIHbIE KarcyJel, T.e. Thna O, a He tuna 1.
Kpowme Toro, HCIbITaHHE BBITIOJHSIOT B TeUeHUE OoJsiee MTUTENbHOTO MEPHOAa, T.€. 9 MecsLeB, a
He 3 MecsLeB.

Tabnuua 8. JlonroBpemeHHass xummuueckas u ¢pusnyeckas crabmipHocTsh HPMC Karcyn
tuna O, HAMOJHEHHBIX JKUIKOH CMEChbI0 CTAaOWIM3MPOBAHHOW XOJHMHOM OPTOKPEMHHEBOM

KHCJIOTHI U INIMHCPUHA

Kommozumms C 460 mr raunepuna (69,7 %)

200 Mr cTaOHIN3UPOBAHHON XOTHHOM
opTokpeMHueBoi kucaotsl (30,3 %)

25°C/60% RH
Hcxoxnsie Yepes 9 mecanes
ETAAS (mr Si/karc) 5,3 5,5
Colorimetry (mr Si/karnc) 4.9 4.8
XpYymKoCTh (MHUCIO TOBPESKACHHBIX 0/100 0/100
karcy1/100 xancyn)

Tabmuua 9. JlonroBpemenHast xumuueckas u ¢puszndeckas crabunprocts HPMC kancyan
tuna O, HAMOJHEHHBIX JKUIKOH CMEChbI0 CTAaOWIM3MPOBAHHOW XOJHMHOM OPTOKPEMHHEBOM

KHCJIOTHI U INIMHCPUHA

Kommoszumusa D 130 mr raunepuna (39,4 %)
200 Mr cTabuIM3UPOBAHHON XOJUHOM OPTOKPEMHHUEBOM
kuca0tel (60,6 %)
25°C/60% RH
Hcxoansie UYepes 9 mecanes

ETAAS (mr Si/karnc) 5.4 5,8
Colorimetry (mr Si/karc) 5.5 5,5
XPyHKocTbh (aucno
MOBpeXKACHHBIX Karcy1/100 0/100 0/100
Karcyn)

IIpumep nnst cpaBHeHUs

CMecn KUAKOW  CTAOWJIM3MPOBAHHONW  XOJMHOM  OPTOKPEMHHEBOM  KHUCJIOTBI  C
[JIMLEPUHOM, IOJIyY€HHBIE COIVIACHO MPOTOKOJy, ONMUCAHHOMY B IpUMEpPE 3, HCHOJIb3YIOT
HEMOCPEACTBEHHO AJIs1 HAIOJHEHUs MATKHUX U TBEPJBIX >KEJIATUHOBBIX KarcyJs. Kancymel XxpaHar
npu KOMHATHOM Temriepatype B ymakoBouHoM koHTeiHepe (HDPE ¢unakon). Msrkue
JKEJIATUHOBBIE KAIICYJbl XPAHAT B TeUueHHE | Henesnau, W MOCJe 3TOr0 OLEHUBAIOT COCTOSHHE

Karcyn. TBepaple Kancynbl XpaHAT B TEUEHHUE 3 MECSLEB, U MOCJE 3TOrO OLEHUBAIOT COCTOSIHUE
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karncyn. PesyneraTer mpusonsaTcst B Tabiuue 1 u tabmuue 2. Oka3anoch, YTO BOJA MUTPHPYET

MEXIY COOTBETCTBEHHO JKEJATHHOBOW OOOJIOUKOH, CMEChI0 CO  CTaOMIM3UPOBAHHOMN

KPEMHHEBOM KHUCJIOTOM M BO3AYXOM B YINAaKOBOYHOM KOHTEHHEpE, 4YTO NPUBOAHUT K
neopMHpPOBaHHBIM W TPOTEKAOLIUM KarcyinaMm. [IpoOieMy CTaOMIIBHOCTH HEJb3Sl PEIIUTh
MYTEM HCIIOJIb30BAHMSA CHEM(PUUECKOro MaTeprala MepBUYHON YIIAKOBKH.

Tabmmua 10. CraOuipbHOCTD  MSTKHX — JKEIATHHOBBIX  KalliCyll,  HAINOJHEHHBIX
conepxamumu ch-OSA cmecsmu ¢ monmonamu. [ KakaoH KOMITO3UIHMM 4 KarCyJbl XPaHsT B
TedueHue | Hemenu mpu KOMHATHOHN TeMIlepaType U B KaMepe Uil UCIIBITAHUH Ha CTa0MIIBHOCTD C
peryJupyeMol TeMIepaTypoll M OTHOCHTENbHOU BiaxkHOCThIO 25°C, 60% RH). Kancyus

NPOBEPAIOT BU3YaIbHO Yepes3 1 Henento

Komnoznnms Komnarnas remneparypa 25°C, 60%RH

100 % ch-OSA 4 n3 4 xamcyn odeHp MATKHE H | 4 w3 4 Kamncyn O4YeHb MATKHE H

(pH 1,0) TTOBPE)KICHBI (YacTUYHO | MOBPEKACHEI (vacTuuHO
PacTBOPUBIIKECS, Pa3PYLICHHBIC | PACTBOPUBIIHECS, Pa3pPYLICHHbBIC
1 HaOYXIIHE). 1 HaOYXIIHE).

67 ch-OSA 4 n3 4 xamcyn odeHp MATKHE H | 4 w3 4 Kamncyn O4YeHb MATKHE H

33% raunepuna

(uacTuaHO
paspyLICHHBIC

MOBPEIKACHBI
PacTBOPHUBIIHEC,
1 HaOYXIIHE).

(uacTuaHO
paspyLICHHBIC

MOBPEIKACHBI
PacTBOPHUBIIHEC,
1 HaOYXIIHE).

67% ch-OSA
33% 13T 600

4 u3 4 xancyn O4YCHb MATKHC H
TTOBPE)KICHBI (vacTuuHO
PacTBOPUBIIHCCS, Pa3pyLICHHbBIC
1 HaOYXIIHE).

4 u3 4 xamcym OYCHb MATKHC U
TTOBPE)KICHBI (vacTuuHO
PacTBOPHUBIIHECS, Pa3pPYLICHHBIC
1 HaOYXIIHE).

DTajoHHBIH 00pa3eL;
100% coeBoe Maciio

4 n3 4 xancya MHTAKTHEL

4 n3 4 xancya MHTAKTHEL

Tabmuma 11
comepxamumu ch-OSA cMmecsMu ¢ monuonaaMu. J{Jst Kakaoi KOMIO3ULMK 5 Karcyl XpaHsT B

TeueHHe 3 MecCsIeB NpPU KOMHATHOM TemmepaTtype B OTKpbITOW 4vamke Iletpu wunm

CTaOuiapHOCTD  TBEPABIX

JKEJIATUHOBBIX

KarcyJ,

ynakoBaHHbIMH B HPDE ¢nakon. Kancyssl mpoBepsiroT BU3yaibHO depes3 3 Mecsina

Komnoznnms Yamka [lerpn HDPE ¢naxon
100% ch-OSA 5 u3 5 Kamcynm TOBPEXKASHBI W | 5 M3 5 Kamcynl MOBPEXKICHB H
(pH 1,0) AehOPMHUPOBAHBIL. AehOPMHUPOBAHBIL.

67% ch-OSA
33% raunepuna

4 w3 5 Kamncynm TOBPEXAEHB H
e opMUpOBaHbL.

4 w3 5 xamcyn TOBPEXICHB H
e opMUpOBaHbL.

67% ch-OSA
33% 13T 600

5 U3 5 Kamcynl TOBPEXKICHBI H
JaeopMUpPOBaHBIL.

4 w3 5 xamcyn TOBPEXICHB H
JaeopMUpPOBaHBIL.

DTajoHHBIH 00pa3eL;
100% coeBoe maciio

5 U3 5 xancyn HHTaKTHEL

5 U3 5 xancyn HHTaKTHEL
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DOOPMVIJIA U30BPETEHHMA

1. Kancyna, Birovaromasi OOOJIOUKY KarCyjibl, W HAIMOJHEHHAs KHCJIOW JKUIKOHN
KOMIO3ULIMEH, BKJIIOYANOIEH CTaOWIN3HPOBAHHYIO KPEMHHUEBYIO KHCIIOTY, MpUYeM 000JI0YKa
KarcyJibl BKJIIOYAET MMOJUCAXapyu W/ HITH IPOU3BOJHOE TOJIHCaXapHa.

2. Kancyna mo n. 1, mpuuem craObuian3upoBaHHAs KPEMHHEBAs KUCJIOTA IO CYIIECTBY
BKJIFOYA€T MOHOMEPBI W/WJIM  OJIMTOMEPbl KPEMHHEBOHW  KHCIOTBL, MPEANOYTUTENIHHO
OPTOKPEMHHEBYIO KUCIIOTY W/UJIH €€ OJIMTOMEPHI.

3. Kancyna no n. 1 wiun 2, npudeM >xuakas komnosuuus umeer pH B untepsane 0-2,5,
npeanoytutenapHo 0,5-2,0, takon kak 0,8-1,3.

4. Kancyna mo mo0oMy W3 MPEIIECTBYIOLIMX IIIM., MPHYEM KPEMHHEBAs KHCIIOTa
CTa0MJIN3UPOBAHA YETBEPTHYHBIM AMMOHHUEBBIM COCIMHEHHEM, TAKUM KaK COEAMHEHHE XOJIMHA,
IpUyeM 4YeTBEpTUYHOE aMMOHMEBOE COEIMHEHHE NPEANOUTUTENbHO IPUCYTCTBYET B
KOHLIEHTpaLuu 1o MeHbuieil Mmepe 20 Mac.% OT JKUAKON KOMITO3ULINH.

5. Karicyna no mo00oMy U3 PeAMIeCTBYIOIINX TI1., TPUYEM KOMIIO3HULIMS BKIIOYAET BOAY
B Konm4ecTBe camoe Oonbinee 30 Mac.%, MpenmodTUTeIbHO BOIBI camoe Oonbiiee 20 mac.%,
NPEANOYTHTENbHEE BOABI camoe Oonbiiee 15 mac.%.

6. Karnicyna nmo mro0oMy U3 MpemecTBYOLUIUX M., TPUYEM KOMIIO3HLINS UMEET BSI3KOCTh
B unTepsane 0,08.10°-2,0.107 mIL

7. Karncyna mo m. 6, mpuyeM KOMITO3UIIUSI TaKKe BKIIIOYAET PEOJIOTHUECKYIO NOOABKY,
NPEANOYTUTENBHO BEIOPAHHYIO M3 TPYIIIbI, BKIFOUAKOLIEH aMOp(HBIA JUOKCHA KPEMHUS, TaKOH
KaK BBICOKOJUCIEPCHBIN OHOKCHUA KpeMHHUs, (ochopHyr0 KHCIOTY WHIM €€ COlMu M|
TPUTTIULIEPUIBL.

8. Kancyna mo mo0OoMy M3 MPenmiecTBYIOIMIUX M., OCOOEHHO M. 7, MpHUYEeM >KUAKAs
KOMIO3ULIUSL  CONEPXKHUT pa3daBUTENh B KOJMYecTBE camoe Oombpmee 20 wmac% w
npeanoyTuTeNnbHee camoe donbiee 10 mac.% nnm cBoOoHA OT pa3daBHUTENEH.

9. Kamcyna mo mo0OMy M3 MPEAIIECTBYIOIIMX MI., NpWYeM TOJUCaxXapul W/ win
MPOM3BOIHOE TMOJIMCAXapuia BBIOMPAIOT M3 TPYIIIBL, BKIFOYAKOLIEH LEUTI0NI03Y, MPOU3BOJHOE
LIEJUTFOJIO3BI, Kpaxmal, MOJU(HUIMPOBAHHBIA KpaxMmall, MyJUTyJaH M JeKCTPaH M UX CMeCH, U
NPEANOYTUTENBHO BBIOMPAIOT W3 TPYMIbL, BKIIOYAKOMIEH MEJUTFJI03Y W MPOU3BOIHBIE
LIEJUTFOJIO3bI, TAKHE KaK AJKIJILEIUII0N03a, ANKIIAIKWIIEIUTI0N03a, KapOOKCHATKIIILEITI0N03a,
IUJIPOKCHANIKUIILIEIITION03a, THAPOKCHATKUIATKUILIEIII0N03a.

10. Kancyna mo m. 9, mpuyeM LEJUTIOJIO3Y W MPOU3BOAHOE LEJUTIOIO3bI BHIOMPAIOT U3
IPYIIbI, BKJIOYAKOLIEN TI'MIAPOKCHAIKUIILENIION03y, TIMIPOKCHANKUIAIKIILEIUIION03y WIN
NPOM3BOIHOE, MPHYEM AJIKHUJ NpeAcTaBisier coOoi oamH miau Heckoibko C1-C4-ankunos, u

NpEeATIOYTUTECIIBHO BbI6HpaIOT U3 TUAPOKCHUITHUIILNCIIIFOJIO3bI, THUAPOKCUITUIMETUILCIIIFOJIO3bIL,



23

TUAPOKCUIIPONUILIEIUTIONO3bI U THAPOKCUITPONMIMETUIILEIUTIONO3b] U UX MPOU3BOIHBIX.

11. ITponykt kamcyja, BKJIIOYAKOLIAs MO MEHbIIEH Mepe OAHY BHYTPEHHIOK Karcyiy,
HAXOJSIIYIOCS B HAPYXKHOM KaricyJsie, MpH4YeM Karicyja Mo JIOOOMYy M3 MPEeNIeCTBYOMNX Il
MPUCYTCTBYET KAaK BHYTPEHHsIsl Kalcyja, W INPUYeM HApyKHas Karcyjlda TakKe COIAEP>KUT
(apMaLeBTHUECKH TPUEMIIEMYIO HITH IPUEMIIEMYIO MTUIIEBYIO KOMITO3HUIIHIO.

12. Tlponmykr kamcyna mo m. 11, mpuuem (apManeBTHUECKH NpUeMIIeMas WU
npuemiieMasl sl TIHTAHUS KOMITO3MIMS MpeAcTaBisier co0oil KuaKyr ruapodoOHyro
KOMIIO3ULMIO U, HAITPUMED, BKIKOYAET MACJIO.

13. Cnoco® momyueHust Karcyiael 1o Jodomy u3 mpeamectByromux mm.  1-10,
BKJIFOYAIOLIUI CTaAUN

- TIOJTy4eHHsT KHUCIION YKMIKOH KOMIIO3ULINU CTAOMITN3UPOBAHHON KPEMHHEBON KHUCIIOTHI,

- HaIOJIHEHUsI OOOJIOUKH KaTICyJIbl XKUIKOH KOMITO3UIHEH U

- FepMETH3aIMU KaICyJIbHOH 000IOUKY IS OJMYYEeHUsT YKa3aHHOHN KarCyJIbl.

14, Tlumesass po0aBka KpeMHHMs, BKJIIOUAIOMAs Kamcyyly 10 JiroOoOMy U3
npeamecTsyomux nn. 1-10 wnn nponykr kancynay no nm. 11-12, u ee npumeHeHue B Ka4eCcTBe
HUCTOYHHUKA KPEMHUSL.

15. Kancyna no mo6omy u3 mmn. 1-10 wmu npoaykT karcysa mo jrodomy w3 mm. 11-12 aus
IIPUMEHEHHUs] B Ka4eCTBE JICKAPCTBEHHOIO CPEACTBA.

16. Kancyna unu nmpoAaykT Kamcyja no m.15 and npuMeHeHus npu NpenynpeskIeHUH,
WHTUOMPOBAHUH WJIH JICUEHUH MOTEPH KOCTHOHM MAcChl, JereHepaly Xpsiiel, moTepu BOJOC U
Ka4yecTBa HOTTeH U 3a00JIeBaHUI CO CTAPEHHEM KOXKH.

17. Iponykr kancyna no m. 11-12 umm 15-16, npudem nummesas win GapManeBTHIECKU
npuemMiIeMasl KOMIIO3ULHS BKJIFOYAET MUIIEBOH W/HTH (papMalleBTUIECKH aKTUBHBIH WHIPEIUEHT.

18. Kucnast »xuakasi KOMIIO3UIIMS, BKJFOYANOIAs CTAOMIM3MPOBAHHYIO KPEMHHEBYIO
KUCJIOTYy W PEOJIOTMYECKYI0 N00aBKy, BBIOPAHHYIO W3 aMOp¢HOro KpeMHus, (HocPOpHOit
KHCJIOTBI W/HIIH €€ COJIeH U TPUTIHMLEPHIOB, B YACTHOCTH, M3 aMOP(HOTO KPEMHHUS, TAKOTO Kak

BbICOKOI[PICHepCHbeI AUOKCUI KPEMHUA.
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