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2420-579895EA/081
JO3UPYIOIIUE ADPO30JIbHBIE HHI'AJIATOPBI, COAEPKAIIIUE
3ABY®EPEHHbBII ®PAPMALUEBTUYECKHN COCTAB

OBJIACTb U30BPETEHUA

Hacrosimee u300peTeHHe OTHOCUTCS, TJIaBHBIM 00pa3oM, K COCTaBy adpo30Js,
comepxkauiemy no mesbliedl mepe LABA, LAMA, kOpTUKOCTEPOUA M NPOINEJUIEHT, MpUYEM
YKa3aHHBII COCTaB COAEPXKUTCA B TOKPBITOH €MKOCTH, B YAaCTHOCTH, HPUTOJHON IJis
NPUMEHEHHUS] B HHTAJIITOPE OTMEPEHHOM 1036l B chepe pecrupaTOpHbIX 3a00JIeBaHUH.

YPOBEHb TEXHUKU U30BPETEHHA

Jlozupyromue a’po30JibHble  UHTATISATOPBl (pMDI) SBISFOTCS  XOpOWIO HM3BECTHBIMU
YCTPOHCTBAMH ISl  JAOCTaBKH  (hapMaleBTHYECKUX TMPOAYKTOB B JbIXaTeNbHBIE MYyTH
MOCPEACTBOM  MHrajgsiuuu. YcrpoiictBo pMDI, kak npaBuio, HUMEET COAepKallui
JIEKQpCTBEHHOE CPEeNCTBO KOHTeWHep (wim "eMKOCTh", KaKk YIOMHHAETCS B HACTOSIIEM
ONMHMCAHWU), W JO3WPYIOLIee YCTPOMCTBO, HMemee MYyHAITYK. Ha emkoctH 0OBIMHO
3aKperieHa CHCTeMa OTMEpSIIOLIero KjamaHa. B 3aBHCMMOCTH aKTHUBHBIX UHIPEAMEHTOB U OT
JIOTIOJIHUTENbHBIX KOMIIOHEHTOB, TAaKUX KaK 3KCLUMHEHTbI, KUCJIOTbl U IpPOYHe, KOHEUHBIH
cocraB pMDI MoskeT umeth Gopmy pacTBopa mwin cycneH3suu. OObIYHO CUUTAETCS, YTO PACTBOP
JUIIEH OCaJKa WJIM YacTHL], B TO BpPeMs KaK CyCIIeH3HUs, KaK MPaBUJIO, OTHOCUTCS K COCTaBy,
HUMEIOLEMY HEKOTOPBIM HEPaCTBOPEHHBIM MaTepuan wid npeuunurar. B ycrponcrsax pMDI
MOKET  HUCIIONb30BAaTbCS  MpPOMEJUIEHT  JJIsl  BIPBICKMBAHMUSA  Kamejb,  COAEpXKallUX
dapmanieBTUYECKHE MPOAYKTHI, B AbIXaTEJbHbIE IyTH B KauecTBe a’po3onisa. Ha mporspkeHun
MHOTUX JIET TMPEANOYTUTEIbHBIMH MPOMEJUIEHTAMH, MCIOJIB3YEMbIMH C 3TOH LENbI0, ObLIH
NPOU3BOJHBIE XJIOPPTOPYTIEPOIOB, KOTOPbIE UMEIOT KOMMepueckue HaszBaHus "@peoHbl" WM
"CFC", takue kak CCI3F (®peon 11 mnu CFC-11), CCI2F2 (®peon 12 unu CFC-12) u CCIF2-
CCIF2 (Dpeon 114 unu CFC-114). BeaencrBie MeKAyHApOAHBIX OMACEHUH, YTO MOJHOCTHIO U
YaCTHUYHO TaJIOT€HUPOBAHHBIE XJIOP(TOPYrIepOabl UMEIOT KPUTUYECKYIO BEJIMYHHY MOTEHIHAA
rinobanpHOro noreruieHuss (GWP), meficTByroiero Ha 3alllUTHBINA CJIOW 030HA, MHOTHE CTPAHBI
3aKTIOUYMIN  coryauieHne, MoHpeanbCKuil TPOTOKOJ, MpPEeANUChIBAaIOIlee 3HAUYUTEIbHOE
OrpaHUY€HHE UX IPOU3BOACTBA M NPUMEHEHUS U B KOHEYHOM HUTOre MOJHBIH OTKa3 OT HUX.
CrnenosarenbHo, rugpodropankansl (HFA), B wacthoctr 1,1,1,2-terpadropatan (HFA 134a) u
1,1,1,2,3,3,3-renradgropnponan (HFA 227a) 6putn naeHTU(UIMPOBAHBI U IPU3HAHBI B KAUECTBE
samenuteneii CFC B gapmanesruueckom cekrope. C TeX Mmop MponesuieHThl THAPOPTOPATKAHBI
HFA 134a u HFA 227a mupoko uCHodb3yroTCs B cepe pecnupaTopHbIX 3a00JeBaHHM, B
YaCTHOCTH, VY4YUTBIBaI HX 3(PPEKTUBHOCTD M COBMECTUMOCTH CO MHOTHMHU aKTHBHBIMHU
UHTPEIUCHTAMH, TaKUMH Kak KopTukoctepomnael, LABA wunm  aHTUMyCKapHHOBBIE
JIEKapCTBEHHBIE CPE/ICTBA.

Onnako, HecMOTps Ha 3(pdekTHBHOCTD yKa3zaHHbIX nponenaentoB HFA u HecmoTps Ha
UX LIMPOKOE MPUMEHEHHE BO MHOTMX (papMaleBTHUECKHX JIEKAPCTBEHHBIX CPENCTBAX, YXKe
HAXOASIIUXCSl B MpOJa)ke, BO3MOXKHOCTb HMMETb AalbTEPHATUBHBIN KJIACC MPOIENJIEHTOB U

aNbTepHATHBHBIE CIIOCOObI monyueHus: 3¢dexruBHbIx ycrpoiicte pMDI Bcerna axryanpHa. B



KadecTBe OOIMIEl CCBHUIKM B 3TOM OTHOIIeHHWH, cM., Hampumep, "Pharmaceutical Inhalation
Aerosol Technology", Third Edition 2019, Anthony J. Hickey et Al. rne Ha cTp.440, B Tabmume
18.3, cpaBHHBaeTcs C TOYKM 3pEHHA IMOTEHHHAala TJI00aJbHOrO TIOTEIUIEHUS HECKOJIBKO
NPONEJJIEHTOB, NOTEHLUAIBHO IPUTOHBIX JIl IPUMEHEHUS B MEIULIUHE.

OTO KacaeTcs, HampuMep, ONTUMHU3ALUN MEXAaHUYECKHUX KOMIIOHEHTOB YCTPONCTBA
pMDI, Takux Kak KJamaHbl M €MKOCTH, WJIM Ja’ke BO3MOXKHOCTU HAJUYUS CBOOOJHBIX OT
NPONEJJICHTOB YCTPONCTB [JIs1 PaCHbLICHUs], CUCTEM PACMbUIMTEIbHOW CYLIKH WIH YCTPOMCTB,
XapaKTePU3YIOIUXCst Oosiee OIaronpusiTHBIM BO3CHCTBUEM HA OKPYIKAIOLIYIO CPEAy.

JIOTIONHUTENBHBIM TIPU3HAKOM, KOTOPBIM ClieyeT YYUTBIBATh IPU PACCMOTPEHHU
ycrporictea pMDI, sBnserca kaxyiueecs 3HadeHune pH u comep:kaHume BOABI B COCTaBe,
pacmbUIIEMOM TIOCPEACTBOM TaKOTO YCTPOHCTBA. B kauecTBe 001Iel CChUTKA B 3TOM OTHOIIEHUH
cm., Harpumep, WO 01/89480 u WO 03/074024.

@dropyrnepoaHble IMOJUMEPhl YacTO MCHOJBb3YIOTCS Ui MOKPBITHS BHYTPEHHHUX
noBepxHocTe emkocted pMDI nns npenoTspallileHust aare3ud 4acTUL, WM OTJIOKEHHS Ha
CTEHKaX €MKOCTH, T.e. M30€raHus CIWMAaHWs, B CJIy4ae CYCIEH3MOHHBIX COCTaBOB, W I
u3beranust 00pa3oBaHus MOOOYHBIX MPOIYKTOB.

B EP0820323 onmucan pMDI nmMeromumii 4aCTb WIN BCIO €r0 BHYTPEHHIOI MOBEPXHOCTH,
MOKPBITYI0 OIHUM HJIM HECKOJbKUMH (PTOPYIIEPOIHBIMU TOJMMEPAMH, IS PACIIPEEIICHHS
MHTQJILIMOHHOTO JIEKAPCTBEHHOTO COCTaBa, COAEPIKAIIETrO CalbMeTepol M (PTOpPYIrIIepOaHbIH
NPOTEJUIEHT, HEeOOsA3aTeNbHO B KOMOMHALMM C OJHUM WJIH HECKOJbKUMH JPYTUMHU
(dapMakoNOruuecKl AaKTUBHBIMU BELIECTBAMH, TIA€ TOKPBITHE BHYTPEHHEH MOBEPXHOCTH
€MKOCTH 3HA4YUTEJIbHO CHIDKAET WM 10 CYLIECTBY YCTpaHseT IpoOieMy aiare3uu WiH
OTJIOJKEHUS CaJIbMETEepOIa.

B WO 2015/101576 omucano yctpoticteo pMDI, B 4YacTHOCTH, NpPUTOAHOE IS
NpUMEHEeHHsT C pacTBOpoM (opmorepona, OekioMera3oHa AMINPONMOHATA H Opomuzaa
IJIMKOMUPPOHUsL, cofepxkamumess B nokpbitol FEP emxoctn. Kak onmcano B yka3aHHOM
NOKYMEHTe, COCTaB, coaepskauuiica B mnokpeitoi FEP eMkocTH, uMeeT MNOBBIIIEHHYIO
CTa0MJIBHOCTh M CHIDKEHHOE KOJMYECTBO MPOAYKTOB JErpajaluu, B oCHOBHOM, N-(3-0pom)-[2-
ruapokcu-5-[ 1 -ruapokcu-2-[ 1 -(4-metokcudeHun )nponas-2-uiaaMuHO [>T | penni | popmamua.
Ortot npoaykT (uaeHTudunupoBaHHbd kKak DP3), B NeliCTBUTEIPHOCTH, SIBIISIETCS KOHKPETHBIM
NPOIYKTOM Aerpafaliii, OOpa3yOIIUMCS B PE3yJIbTaTe B3aNMOACHCTBUS (JOPMOTEpOia U HOHOB
OpoMa u3 OpoMHAa TIUKOMHPPOHMS, KOT/AA 3TH JBAa AKTUBHBIX HMHIPEAMEHTa PACTBOPEHBI B
cucreme HFA-3TaHON B IPUCYTCTBUU KUCJIOTHI, B YaCTHOCTH, XJIOPUCTOBOJOPOIHOMN KUCIIOTHI.

B EP2706987 onucaH coctaB ajns npuMeHeHust B ycrpoiictee pMDI, conepskamuii
Oexnomerazona aunpormoHatr u  HFA152, B  4acTHOCTH, WPHUTOOHBIA Ui JICYCHUS
pecnupaTopHbBIX 3a00IeBaHHIA.

B WO02018/051131 B mpumepe 1, Tabmuma 4, omucan ¢papMaleBTUYECKHH COCTaB,
cozeprkalii OeKIOMeTa30Ha AUMPOITHOHAT U (opMoTeposa pymapara TUTHAPAT, POTIEIUISHT,
comepxkammii  1,1-mudpropatan (HFA 152a), HeoOsizatenpHO cpenctBo LAMA, Takoe Kak

Opomun rnukonupponuss u raunepuH. OmHako B WO2018/051131 nHe ommcaHa NOKpBITas



€MKOCTb, IPUTO/IHAs 11l IPUMEHEHMSI C OIMCAHHBIM BbILIE COCTABOM.

B WO02018/051130 ommcaH ¢apMaLeBTHUECKHUI COCTaB, CONEPKAIIUN KOMIIOHEHT B
BUJI€ JIEKAPCTBEHHOI'O CPEACTBA, CONEPXKAIIMH MO MeHbIIel Mepe OnHy (papMaleBTUYECKH
NPUEMJIEMYIO COJIb TNIMKONMUPPOJATa, U KOMIIOHEHT B BUie MpomnenseHrta, cofepskamuii HFA
152a, roe yka3zaHHBIA COCTaB [EMOHCTPUPYET YIOBJIETBOPUTENBHYI CTaOWUJIBHOCTH Oe3
NPUMEHEHHs] KUCJIOTHBIX CTaOUIM3aTOPOB.

B WO02019236559, onyOnukoBanHo#t 12  gekabpss 2019 roma, OMHCaHBI
dapManieBTHYECKHE KOMITO3ULIMM JUIsl TPUMEHEeHusi B ycTtpoiictBe pMDI, copepxkamem
OekyoMeTa3oHa JIMIPONMHOHAT, (¢opmoTepona (QymapaTa JUTHAPAT, TIUKOMUPPOHHUH,
nporneuieHT, BbiOpaHHbld n3 HFA 134a, 227a um 152a, copacTBOpHTENb, OPTaHHYECKYIO
KUCJIOTY(BI) U HEOOS3aTEIBHO BOAY.

B US20160324778 onncaHa MeAWIMHCKAas KOMIIO3ULIUSL Ui TPUMEHEHHS] TI0J
JaBJIEHHEM, COAepIKalasi MponeJuieHT, BeiOpanHbiil u3 HFO-1234yf (2,3,3,3-terpadropnponen)
u HFO-1234ze (1,3,3,3-terpadTopriporieH) © OXHOTO WJIM HECKOJBKHX  AKTUBHBIX
UHTPEIUCHTOB, TaKWX Kak (opMoTeposn W OEKJIOMEeTa30Ha MAMIPOIHOHAT, TIJ€ AaKTHBHBIN
UHTPEIUECHT UMeeT (POopMy CYyCIIEH3MH HIIH PACTBOPA C MPOTIEIUIEHTOM.

XOTsl ONMHCAaHHBIN BBILIE YPOBEHb TEXHUKH OTHOCHTCA K 3()()EKTHBHBIM TEXHHYECKUM
peumeHnssM Ui COCTAaBOB UM YCTPOMCTB, BCE €II€ CYIECTBYeT HEOOXOIUMOCTh HAWTH
noaxoznsuiee ycrpoictso pMDI nnis mpumenenust B cepe pecnupaTopHbIX 3a00NeBaHUH s
neuyeHus, Hanpumep, actMbl w/unun COPD, xotopoe He TONBKO NpEeayCcMaTpUBAeT CHUKEHHE
noreHuana rinobdampHoro noterieHus (GWP), Ho Takke ynoOHbIM oOpasoMm oOecredmnBaer
XOPOUIYIO CHUCTEMY CTaOMJIM3allUM, B YAaCTHOCTH, B OTHOIIEHUH KaJIUOPOBKH U IMOANEPIKAHUSA
Kaxyuierocss 3HaueHuss pH cocraBa, copjepskamerocs B yKa3aHHOM ycTpolictee. B
JOEMCTBUTEIBHOCTH, OTMEYaeTCsi, 4YTO B JOKYMEHTaX YPOBHSIX TEXHUKH OTCYTCTBYET
NOAXOAAIINA M TpakTH4YHbIA crocod 3abydepuBanust kaxymerocs 3HaueHus pH cocrasa,
noaxojsmero ans ycrporicrsa pMDI, copepskaiiero mno MeHblIeld Mepe KOPTUKOCTEPOWUI,
cpenctBo LABA, cpeanctreo LAMA u npomemnent. Kaxymeecs 3nauenne pH B
NEeVCTBUTENBHOCTH SIBJISIETCS KJIIOUEBBIM IMapaMeTpOM, KOTOPBIM MOKET BIUATH Ha MHOTHE
acriekTbl coctaBa pMDI, B wacTHOCTH, KOra OH uMeeT GOpMy pacTBOpa, HANPUMEP, TAKUE KaK
crabmibHOCTE cpenctB LABA w/mmm LAMA, Ccpok XpaHeHHs, HEM3MEHHas IOCTaBKa
JIEKapCTBEHHOTO CpesicTBa B hopme azpo3ois 3 MDI, Bocpon3BOAUMOCTh KOHEYHOT'O COCTaBa
U Moj/iepKaHue ONTUMAJIBbHBIX XUMUYECKUX YCJIOBUN B €MKOCTH.

ABTOpPBl M300pETeHHS HEOKUAAHHO OOHAPYXKIIM, YTO SBIAETCS BO3MOXKHOM
crabmnmsanusi Kaxymerocst 3HadeHuss pH cocraBa, mpuromnHoro s ycrpoiictBa pMDI,
coneprkalero no MeHbinen mepe koprukocrepoun, LABA, LAMA u noaxoasiiifil mpomnejieHT
HFA wmm HFO, mnocpencrBoM €MKOCTH € BHYTPEHHHUM TIOKPBITHEM, OOOPYAOBAaHHOU
CMELIMATM3UPOBAHHON TO3UPYIOLIEH KJIAIAHHONW CUCTEMOM.

ABTOpBI HM300pETEHHsT HEOKHIAHHO OOHAPYKWIM, YTO HCIHOJb30BAHHE EMKOCTH C
BHYTPEHHUM IOKPbITHEM, OOOpPYJOBAHHOHM CHENMAIM3MPOBAHHON MO3UPYIOIIEH KIlaraHHON

CHUCTEMOH, mo3BOJsieT wu30eratb NpUCYTCTBUA Oy(depHOro BeliecTBa ISl MOAAEPKaHUS



crabunpHOro Kaxkymerocsi 3HaueHuss pH cocraa pMDI. B pelicTBUTENBHOCTH, €MKOCTH C
BHYTPEHHUM TIIOKPBITHEM COIJIACHO M300pPETeHHI0 CHOCOOHAa CTAOMIM3HPOBATh KaKyIIeecs
3HaueHue pH, nake Ha ANUTENbHBIN EPUOJ BPEMEHH, KaK MPOJEMOHCTPUPOBAHO B HACTOSIILEM
ONUCAHUU HIDKE B OKCIEPUMEHTAJBbHON 4acTH. B 3TOM OTHOIIEHUH, MOKPBITAs €MKOCTb IO
H300pPETEHNI0O MOJKET BBICTYIATh B KaUeCTBE CUCTEMbI 3a0y(epuBaHUS KaXKYLIETrocs 3HAYEHHS
pH u wucnonb3oBaHME CHELUAIM3UPOBAHHOIO AO3MPOBAHHOIO KJalaHa JAajiee IOBBILIAET
OydepHOe nelCTBUE MOKPHITOH €MKOCTH B OTHOIIEHHH KaXKyLIerocs 3HaueHus: pH.

[IpeuMyLIeCTBEHHO, yKa3aHHAsl TOKPbITasl €MKOCTb, OOOpyIOBaHHAs HaAJeKaIleH
KJIaMaHHOW CHCTEMOM, conepskalieil rmo MmeHbluedl mepe koptukoctepoun, LABA, LAMA u
onpenenenHbii nponeuieHT HFA wmu HFO no wm3obperenuro, 6e3 Tpyaa HCIONB3yeTCs B
ycrpoiictBe pMDI anist jedeHus: peciupatopHbIXx 3a0oyieBaHul, Takux kak actma w/miu COPD,
TaKXKe TapPAHTUPYs XOPOIIYI CTA0MJIBHOCTh XMMUYECKHX KOMIIOHEHTOB C TEUEHHEM BPEMEHH,
NPEBOCXOAHbIE XapaKTEPUCTUKU PACIbIIEHUs], U B TO ke BpeMs Hu3kuit GWP.

CYIMHOCTD U30BPETEHUA

B onmHOM acmekte HacTosiee M300pETeHHE OTHOCUTCS K €MKOCTH ISl MPUMEHEHHS B
ycrpoiictee pMDI, mpudeM yka3aHHasi €MKOCTb COAEPIKUT MO MEHbIIEH Mepe KOPTUKOCTEPOUS,
cpenctBo LABA, cpenctBo LAMA u nponennent HFA 152a unun HFO, npudem ykasaHHast
€MKOCTb IOKpPBITa TIOKPBITHEM, COIEPKAIIUM [0 MEHbIIEH Mepe COeAMHEHHE, BBIOPAHHOE U3
SMOKCH(EHONBHONH CMOJIBL, MEepP(TOPUPOBAHHOIO MONUMeEpa, NepPHTOPATKOKCHAIKAHOBOTO
NoJIMMepa, NnepHTOPANTKOKCHATKIIIEHOBOTO MOJINMepa, NephTOPAIKUIEHOBOTO MOJIUMEpPA, ITOJH-
teTpadTopaTuieHosoro nonmumepa (Tednon), propuposannoro stunen-nponmieHosoro (FEP)
nojuMmepa, noamdupcynsdonosoro monumepa (PES), ¢TopupoBaHHOrO >STHUIEH-NPONUJICH
noymadupcynsponosoro (FEP-PES) monmmepa, monmamuna, HOJUUMEA, TOJHAMHINMUAA,
nonueHnIeHcynbpuaa, Mmia3Mpl, UX CMecell WM MX KOMOHMHAIMH, I7ie yKa3aHHas €MKOCTb
o0OpyIOBaHa KJIaaHOM, UMEIOLIMM 110 MEHbIIEeH Mepe OAHY YIUIOTHUTENBHYIO NPOKJIAIKY,
U3TOTOBJICHHYIO M3 MaTepHalia, COAepIKallero: mo MeHbIIeH Mepe OAMH MOJUMep, BhIOpaHHBIN
U3 TMOJIMATUICHA HU3KOH IUIOTHOCTH, OyTHUJIOBOTO MOJIMMEPA, TAKOTO KaK XJOPOYTHIIOBBIA HITH
OpoMOyTHIIOBBIIT ~ TONMMEp,  OyTanueH-akpwIOHHTpHJ,  HeompeH, EPDM  (mommmep
STUJICHITPOMUJICHIUEHOBOrO MoHOMepa), TPE (TepMoruiacTu4eckuii 3;1acToMep), COMOJUMED
ukJiooneduna (COC) umn ux KOMOUHALIUIO.

B omHOM [IONOJHUTENBHOM AaCleKTe HacTosee H300peTeHHe OTHOCHTCA K
BBIIICYKA3aHHON MOKPBITON €MKOCTH, i€ YKa3aHHbIA COCTaB, COAEPIKALIUN [0 MEHBbIIEH Mepe
koptukoctepoun, cpencrso LABA, cpencrBo LAMA wu mnponemnenr HFA wmu HFO,
npeacTaBisieT COOOM pPacTBOP, NPEANOUTUTENBHO TAKXKE COMEPKALIUN MHHEPAIBbHYI WU
OPTaHUYECKYI0 KHCIOTY W/ WA COPACTBOPUTEID.

B cnenyromem acniekte n3odpereHue OTHOCUTCS K yerpoiicTBy pMDI st npumeHenus B
chepe pecnupaTOpHbIX 3a00JIeBaHWN, B YacCTHOCTH, aisi JiedeHuss actvbl w/miu COPD,
coJieprKallleMy BBILIEYKa3aHHYIO MOKPBITYI0 EMKOCTb.

ITOAPOBHOE OITMCAHUE U30BPETEHMA

Ecau He ONpeaACJICHO MHAYEC, BCC TCXHUYCCKNUE U HAYUYHBIC TCPMUHBI, NCIIOJIb3YyCMbIC B



HACTOSIIEM OMHUCAHUH, IMEIOT T€ JK€ 3HAYEHUsI, KOTOPbIe OOBIUHO MOPAa3yMEBAET CIIEILHAIIHCT B
TaHHOM 00JacTu.

"MoJsipHOe cOOTHOIIeHHE" Mexay (OPMOTEpPOJIOM, WU €ro COJIbIO, WJIH COJIbBATOM
YKa3aHHON COJIM, M KHCJIOTOW BBIUUCISIOT C YUYE€TOM YHCJIa MOJIb (POPMOTEPOIIA, UK €r0 COJIH,
WU COJIbBATa YKAa3aHHOM COJIM B COCTaBE€ M KOJIMYECTBA MOJIb BHIOPAHHOM KHCIIOTHI B COCTABE.

Ecnmn He mnpenycmarpuBaercs uHOe, TepMuH "dopmorepona ¢ymapar' wim "FF"
orHocurcs K (R, R)-(£)popmorepona pymapaty mium ero nuruapary.

Ecnu Her unbIx ykazanuii, TepmuH "LABA" umu "cpenctso LABA" BkiouaeT B cBOEM
3HaYeHUU OeTa-2 arOHUCT JUIUTENbHOTO ASHCTBUS, KaK M3BECTHO B JAHHOM 00JacTy.

Ecnu Het unbix ykazanuii, repmud "LAMA" nnu "cpencreo LAMA" Bkirouaer B CBOEM
AHTArOHUCT MYCKaPHHOBBIX PEIIENTOPOB, KaK U3BECTHO B TAHHOM O0JIACTH.

Tepmun "% wmacc./macc." O3Ha4aeT MPOLEHT MO0 Macce KOMIIOHEHTa OTHOCHUTEIbHO
o01mei Maccel COCTaBa.

Tepmun "% macc./06." 03Ha4aeT MPOLIEHT MO Macce KOMIIOHEHTa OTHOCHTENIBHO O0IIero
o0BeMa cocTasa.

"CrabunbHass" KOMIO3UIKS, KaK OMPEIEICHO B HACTOSIIEM OMHCAHWUU, O3HAYAET, UTO
COIep)KaHME OCTaTOYHOTO AKTUBHOTO HWHIPEAWEHTa COCTaBsIET IO MEHbIIEeH Mepe
npubmmuTenbHo 90% macce./Mace. (KOTopoe mpeacTaBisieT co00M cofep:kaHue B MPOLEHTAX 10
Macce OTHOCUTENIbHO TMEePBOHAYAIBHOTO COAEPIKaHUs B MOMEHT BpeMeHHU 0), MpennoYTHTEIbHO
o MeHblIed Mepe npuoOmm3uTenbHo 95% wmacc./macc., U 4To ofliee comeprkaHue MPOAYKTa
Aerpagaluy He InpeBblmaer npudnnszntenbHo 10% mo Macce OTHOCHUTENBHO MEPBOHAYAIBHOIO
COZIep’KaHUsl aKTUBHOTO MHIPEIUEHTAa B MOMEHT BpeMeHH O, MpenrouTHTEIbHO He Oojiee uem
npubnusuTenpbHo 5% MO Macce, B JTaHHBbIH MOMEHT BPEMEHM IIPU OIpPEAeNIeHUH MOCPEICTBOM
B3XX/UV-VIS.

Uro xacaercss TepMuHa "Kaxyineecss 3HaueHuss pH", kak yka3aHO B HacTOsILIEM
OMHUCAHMH, CJIENyeT OTMETHTD, YTO BbIUUCIeHUEe pH 0OBIMHO SBISIETCS XapaKTEPHBIM JIJIsl BOTHOMN
JKHJKOCTH, HANpPUMeEp, TAe BOAA SIBJISETCS MPeo0sIafaroliuM KOMIIOHEHTOM. B OTHOCHTENbHO
aTPOTOHHBIX PACTBOPHUTENSIX, TaKuX Kak cructema HFA mo HacTosimemy n300peTeHuro, IPOTOHbI
SIBJISTFOTCSI HETMAPATUPOBAHHBIMH U HMX KO3(PPHUIMEHTbI AKTUBHOCTH MOTYT OTJIHYATbCS OT
K03((PHULMEHTOB aKTUBHOCTH B BOJHOM pacTBOpe. XOTs NPHUMEHHUMO ypaBHeHue Hepcra
(onmchIBaKOIEe MOTEHIHMAT SJIEKTPOXUMHUUECKON SUEHKU KaK (PYHKIMIO KOHLIEHTPAL HOHOB,
NPUHUMAKOIUX YYaCTHE B PEAKLMH) B OTHOIIEHUH 3yekTpomarHutHoro nois (EMF) u pH-
METpPHUEeCKasi CHUCTEMa CTEKJIIHHOTO 3JIEKTPOJA TE€HEPUPYET NEePEMEHHBbIH MUJUIMBOJIBTHBIHN
BBIXOJ] B 3aBUCUMOCTH OT KOHLIEHTPALMH IPOTOHOB U MOJSIPHOCTH HOCUTENS, naHHble pH-MeTpa
oTpakaroT "Kaxkymieecs 3HaueHne pH" B COOTBETCTBHMM C HACTOSAIIUM H300peTeHHeM. B sTom
HaNpaBJIEHUH, Kaxymeecss 3HadeHne pH B COOTBETCTBUM C W300pPETEHHEM MOXKET OBbITh
U3MEpPeHo crocobaMu, M3BECTHBIME B TAaHHOW obOjacTH, HampuMep, kKak ykaszano B "Correlation
between Apparent pH and Acid or Base Concentration in ASTM Medium" Orest Popovych,
Analytical Chemistry 1964, 36,4,878-882; Analytical Standard Test Method (ASTM) D6423-19
"Standard Test Method for Determination of pH of Denatured Fuel Ethanol and Ethanol Fuel



Blends".

Kak ynomuHanoce Bblle, HacTOsIIEee M300peTeHNE HEOXKUAAHHO AEMOHCTPHUPYET, YTO,
KOT1a TIOKPBITYI0 €MKOCTb, OOOPYIOBAaHHYIO CIIELUATU3MPOBAHHON KIIANIAHHON CHUCTEMOM, Kak
NoAPOOHO ONMHMCAHO B HACTOSIILIEM OIMCAHWUU, KOTOpas SBISAETCA MPUTOJHOW Ui yCTPOWCTBA
pMDI, ucnonb3yoOT A1 BMEIIEHUsT HAAJIEKALIero COCTaBa, COAEPXKAILEro MO MEHbLIEH Mepe
xopruxocreponn, cpenctso LABA, cpencreo LAMA u nponemnent HFA unn HFO, xaxymeecs
3HaueHne pH Takoro cocraBa MoxeT ObITh yaoOHBIM oOpa3om 3a0ydepeHo Mexay
NpUOIU3UTENBHO 2,5 U S, MPEANOYTUTENBHO MEXKIY MPHUOIM3UTEIBHO 3 U 4,5, B 3aBUCHMOCTH,
HarpuMmep, OT KOMIIOHEHTOB COCTaBa W/MJIM OT HMX KOJIMYECTB, KaK OMHUCAHO B HACTOSIIEM
onucaHuu Hioke. Hamnume takoit OydepHoil cucreMbl 00ecieYuBaeT HECKOIBKO MPEUMYIIECTB,
TaKMX KaK MMOBBIIICHNE CTA0MIBHOCTH COCTaBa C TEYEHHEM BPEMEHHU, B YACTHOCTH, B OTHOLICHUH
Koynm4ecTBa (opMoTeposia, XOpPOIIEro CpoKa XpaHEHHs, BOCIPOU3BOAMMOCTH KOHEYHOTO
COCTaBa, MOJICPIKAHMS ONTHMAIBHBIX XHMUYECKHX YCIIOBHUI B €MKOCTH U CTAOMJIBHOM JOCTaBKU
JIEKaApCTBEHHOI'O CPEACTBA B a3po3oJie u3 MDL

B wactHOCTH, HamMuUMe CTa0MIIBHOTO KaKyLIerocs 3HadeHns pH mocpeacTsBoM eMKOCTH ¢
BHYTPEHHUM MOKPBITHEM, CHAOKEHHON CIEATN3UPOBAHHON KJIAaHHOW CUCTEMOM, TIO3BOJISET
u30exkath NOOAaBJICHHSI BHEITHEH TPAAWLMOHHONW Oy(epHOW CHCTEMBbl KHCIOTa-OCHOBAHUE,
KOTOpoe mnpuBoAWiio Obl K Oojiee CIOKHOMY COCTaBy, KOMOWHHUPOBAHHOE HCIOJB30BaHUE
MOKPBITON €MKOCTU BMECTE CO CHELUAIN3UPOBAHHBIM AO3UPYIOIIUM KJIAAHOM JIOMOJHHUTENBHO
MOBBIIIAET CTAOMIIBHOCTh COCTABA, BBICTYIAsl B KAUECTBE CUCTEMBI 3a0y(epuBaHms KaKyLerocs
3Hauenusi pH. Hamporus, eMkocTu 0€3 BHYTPEHHEro MOKPBITHS HE AeMOHCTpUpyeT 3ddekra
nojAepKaHusl Kaxylerocs 3HadeHuss pH NOCTOSHHBIM C TeYeHHEM BpPEMEHHU [UJIsl COCTaBa
pactBopa pMDI, kak mIpoAEMOHCTPUPOBAHO B CPABHUTEIbHBIX MPUMEPAX HACTOSILErO MUCAHUS
HIDKE.

Takum 06pa3om, B OTHOM BapHAHTE OCYIIECTBIEHHS N300PETeHNE OTHOCHTCS K €MKOCTH,
00OpPYAOBaHHOW CHELUATU3UPOBAHHON KJIAAHHONW CHUCTEMOW, AJISi MPUMEHEHHUS B yCTPONCTBE
pMDI, conmepskaineii COCTaB, KaK OMHMCAHO B HACTOSIIEM OIMHCAHWM U 3asBJICHO B (opmyJie
u300peTeHNs, XapaKTePU3YIOIIMUICA TE€M, YTO Kaxylueecs 3HadeHue pH yka3aHHOro cocraBa
SBJISIETCS. CTAOWJIM3MPOBAHHBIM HA YPOBHE BEIMYMHBI OT 2,5 A0 5, NPEANOYTUTENHHO
npubnu3uTensHO OT 3 10 4,5. MHbIME clioBaMu, U300pETeHHE TaKKe OTHOCUTCS K OMHCAHHOW B
HACTOSIIIIEM OMHCAHWU M 3asBJIEHHOH B (opMysie H300pPETeHUS €MKOCTH, MPUTOTHON IS
Oydepusanun  kaxymerocst 3HaueHuss pH cocraBa, copepikamero Io MeHbIIEH Mepe
koptukocreponn, LABA, LAMA wu nponemnenr HFA nnu HFO, npuGnmsurensHo ot 2,5 1o 5,
NPEATIOYTUTENBHO PUOIU3UTENBHO OT 3 110 4,5.

Ha xaxymeecs 3Hauenue pH coctasa pMDI Bausier KoMno3uLus cocTasa, HallpuMep, B
OTHOLIEHUN KOHLEHTPALMU KUCJIOTHI U T.II., U HaJJIeKallel BeTNIMHbl MOXKHO AOCTUTaTh MyTeM
BbIOOpa Hajuiekamero konumdectBa u Tunma LABA, LAMA w/win KOPTHKOCTEPOUIHOTO
CpeAcTBa, WIM TNyTeM NOOAaBJIEHHUS AOMOJHHUTENBbHBIX KOMIIOHEHTOB COCTaB, KaK OIMHCAHO B
HACTOSIIIIEM ONMCAHUU HUXKE.

Yrto kacaetcs C€MKOCTH, B paMKax HACTOALICTO 1/1306peTeH1/1;1 MOHO HCIIOJIb30BATb



MOKPBITYI0 €MKOCTb, M3BECTHYIO B JaHHOW obyactu. Takum oOpa3oM, eMKOCTb MOXKET OBbITh
W3rOTOBJIEHA U3 METaJljia, HallpUMep aJFOMUHUSA, WIN CIUIABOB METAJIJIOB, HEPKABEIOLIEH CTaIu
WM aHOAU3MPOBAHHOTO AIFOMUHUSA, (PTOP-NACCUBUPOBAHHOTO AIFOMUHUS U T.11. AJIBTEPHATHBHO
€MKOCTb MOXKET OBbIThb H3rOTOBJIEHA M3 IUIACTMACCHl MJIM JIFOOOTO JAPYroro MOAXOASINErO
marepuana. lIpenmoyYTUTENPHO €MKOCTh M3TOTOBJIEHA W3 QIIOMHHHUS, HEeOoOs3aTeNbHO
AHOIU3UPOBAHHOIO, WM HEpPIKaBEIOIIEel cTany, HaauexxamuM oOpa3oM MOKpbIThIX. [TokphiTHE,
KaK MPABHJIO, HAHOCAT Ha BHYTPEHHIOK MOBEPXHOCTb €MKOCTH, TaKUM 00pasom, obecrednBast
BHYTPEHHUI CJIOM, BBICTYMAIOIIMII B Kaue€CTBE IOBEPXHOCTU KOHTAKTa MEXKAY BHYTPECHHEHN
MOBEPXHOCTBIO €MKOCTH M COCTAaBOM, conepskamumcsi B Heil. Takum oOpa3om, BHyTpeHHee
NOKpBITHE OyJeT MPernsiTCTBOBATh aAre3Wd KOMIIOHEHTa COCTaBa HA MOBEPXHOCTb €MKOCTH,
Takke obecmeunBasi cucremy 3alydepusanus pH. Kak mnpaBuio, BHyTpEHHEE MOKpPBITHE
o0pasyer CJIOH MOKPBITHS, XaPAKTEPUIYIOIUICS HATUINEM TOJIIUHBI, KOTOPAsi yIOBJIETBOPSET
TpeOOBaHUSIM PABHOMEPHOCTH M OJHOPOAHOCTH TPU TECTHPOBAHUU C HCIIOJIb30BAHUEM,
HarpuMmep, ycrtpoiictBa st oueHku smanu WACOQO, Hampumep, AOCTYIHOTO B MpPOJaXKe.
BuyTpeHnHee nokpeiTHe MOKpBIBaeT M0 MeHbIleld Mepe 50% BHyTpeHHENH MOBEPXHOCTH €MKOCTH,
NPEATIOUTUTENIFHO N0 MeHbIIel Mepe 95%, eme Oonee MPEeaNOYTHTEIBHO MO MEHBLIEH Mepe
99%.

B 3TOM OTHOIIEHNH, MOAXONAIIAs TOKPBITUS €MKOCTb MO M300PETEHHIO MOXKET UMEThb
4acTb WJIM BCE €€ BHYTPEHHHUE IIOBEPXHOCTH, IOKPBITbIE WHEPTHBIM OPraHUYEeCKUM WU
HEOPTraHWYECKHM TIOKPBITHEM, MPEINOYTHTEIBHO COMAEPKALINM: STOKCH(PEHONBbHYIO CMOIY,
neppTOPUPOBAHHBIN MIOJINMED, nepTopaNKOKCHATKAHOBBIN HOJINMED,
nepdropankokcuankuiaeHoselii noauMep (PFA), nepdropankuneHOBbI monumep, TMOJHU-
tetpadTopaTusneHossiii nonumep (PTFE unu Tednon), propupoBaHHbIi 3TUIEH-TIPONUIEHOBbIN
(FEP) monmumep, nonms¢upcynbdonoseiii nonaumep (PES), ¢ropupoBaHHBIN 3THIEH-NIPONIIEH
nommdupcynsponoseiii  (FEP-PES) mnonumep, mnonuamun, MNOJMMMUA, MOJHAMHIAMHUL,
noudeHmIeHCy b, mIa3My, IX CMECH HJIM X KOMOUHAIIMH.

B kauectBe mnpumepa, TepMmuH "mokpbiTeli FEP" oOTHOCHTCA K CJOK MOKPBITHUS,
comepkamemy FEP, u HeoOsi3aTeNIbHO HOMOJHUTENbHbIE KOMIIOHEHTBI, BKJIIOUasi TOOaBKH,
a/re3uBbl, arperupyroLIne cpeacraa, Takue kak PES, n300yTuiakeToH u .1

[IpuBeneHHble BBIIE MOJUMEPHl MOTYT HCIONB30BATBCS B  KOMOHMHALMH  C
JOTIOJIHUTENbHBIMU KOMIIOHEHTAMHU WJIM B KaueCTBE YacTH IMOJMMEPHON CMeCH, MOJy4eHHOMH,
HarpuMmep, MyTeM CMELICHHs BMECTe JABYX WM 0oJjiee MOJMMEpPHBIX CoeAuHeHuil. B stom
OTHOIIEHWH BHYTPEHHEE IOKPbITHE €MKOCTH COMIACHO HM300PETEHHIO TNPEIHA3HAYEHO IS
CoZlep KaHUs TaK)Ke yKa3aHHBIX CMeced Wmin koMOmHauuii. B omHOM BapmaHTe OCyIIECTBIICHHS
MOKPBITasi eMKOCTb IO M300peTeHuto npeacrasisier codoit nmokpeiryio FEP mnmun PTFE emkocTs,
win Oonee mpenmnodtutebHO MOKPBITYI0 FEP-PES emkocts. B ciydae, korma oHa MOKpbITa
FEP-PES, PES BbiCTymaeT B KayecTBe I[POMEXKYTOUHOIO CJIOsI MEXKAY BHYTPEHHEH
noBepxHoOcThI0 U TosiumepoM FEP, Takum oOpaszom, obecrieunBas emne Oojiee paBHOMEPHOE H
OJTHOPOZIHOE TOKphITHE. B AEHCTBUTENBHOCTH, ClEAyeT OTMETHTb, YTO, KOTAA 3TO SIBISETCS

MPpUTrOaAHbIM, Ooee OAHOT'O IMOKPBITUA MOKET OBbITb HaHECEHO Ha BHYTPCHHIOIO MOBEPXHOCTb



€MKOCTH, TakuM 00pazoM, 00pas3ysi ABYXCIOWHOE WJIM MHOTOCJOHHOE TOKPBITHE, HMERoIee
NOBBIIIEHHYIO OAHOPOAHOCTb U CTA0MIIBHOCTD.

B omHOM BapuaHTe OCYIIECTBIEHHs HW300pETEHHS €MKOCTb IPECTaBIseT COOOMH
ANFOMHHUEBYI0 ~ €MKOCTb,  XapaKTePHU3YIOIIYIOCS  HAJUYUEM  BHYTPEHHErOo  MOKPBITHS,
conepxkamtero nonumep FEP-PES. Ilonxopsimue amomunueBbie nokpbitele FEP emkocTu B
paMKax M300peTeHus MPEACTABISIIOT COOOH €MKOCTH, HAamlpuMep, KOMMEPUYECKH AOCTYIHBbIE U
UCIIOJIb3yeMble B JAHHOH 00JacTH.

Kak nmpoaeMOHCTPHUPOBAHO B HACTOSIIIEM OMUCAHUH HIKE B HKCIIEPHUMEHTAIbHOM YacTH,
Korma coctaB B (opMe pacTBOpa, comepskamiero Oekynomerasona aunpornuonat (BDP),
dopmotepona ¢ymapara auruapar, Opomun raukonupponus u nponesieHT HFA152a,
comepxxutcsi B MOkpbiToii FEP emkocTH, 00OpyAOBaHHOW CHENHMAIH3HPOBAHHOW KIIAIAHHOM
CHCTEMOH, COTJIAaCHO M300peTeHHIO, Kakylieecs 3HaueHne pH ykazaHHOro coctaBa yAOOHBIM
0o0pa3zoM MoaAepKUBAETCSI HA YPOBHE ONPEACNICHHON BEJIMYMHBL, JaXKe B TEUEHHUE JUTUTEIIBHOTO
nepuoa BPEMEHH.

B opgHOM BapmaHTe OCYILIECTBICHUS KOPTHKOCTEPOHIHBIH KOMIIOHEHT COCTaBa,
CONEp KAIMIACS B TIOKPBITOH €MKOCTH, OOOPYIOBAHHOW CIEUHATM3UPOBAHHON KJIAMAHHOM
CHUCTeMON, COIJIaCHO W300peTeHUI0, BBIOPAH W3 TPYINbL, COCTOsAMEH u3: OyaecoHuna,
oexnomerazona (BDP), Hampumep, B KauecTBE CIOXKHOTO 3(upa MOHOIMPOMHUOHOBOH WM
IUIPOITMOHOBON KHUCJOTHI, (IyHH30muAa, (IIyKaTH30HA, HANpUMeEpP, B KAdeCTBE CIOXKHOTO
s¢upa MPONMHMOHOBON KHUCIIOTHI WK (PypaHKapOOHOBOW KHCJIOTHI, LIMKJIECOHHIA, MOMETA30Ha,
HarpuMep, B Ka4ecTBe CJIOXKHOro 3dupa pypaHkapOOHOBOH KHUCIOTHl, MOMETa30HA E€30HHU/A,
podrnenoHuga, TUAPOKOPTHU30HA,  MPEIHU30HA,  IPEJHHU30J0HA,  METHIINPEIHU30JIOHA,
HayokopTa, AedaaszakopTa, rajJornpenoHa anerata, (pJIyOLMHONIOHA alleTOHUAA, (PIyorMoHINa,
KJIOKOPTOJIOHA, THUIMpeNaHa, MNpenHukapOaTa, ajkjIOMeTa3oHa AWUIPONHOHATA, TaJOMETa30Ha,
PUMEKCOJIOHa, AETpPOAOHA INPONHOHATA, TPHAMIMHOIOHA, Oerameras3oHa, (JyApOKOPTHU30HA,
Ie30KCHUKOPTUKOCTePOHa, pOQUIENIOHUAA, OSTUIPENHONA AUKJoalerara, TrAe OCOOEHHO
NPEANOYTUTENbHBIME SIBIISIIOTCST OekyiomerasoHa aunpornuoHat (BDP) u Oynmeconun. B erme
Oonee TPEANOYTUTENILHOM BapHAHTE OCYINECTBJICHUS KOPTUKOCTEPOUIHBIH KOMIIOHEHT
npenacrasisietT coboit Oexknomerasona nunpomnuoHar (BDP).

CormacHO [npyroMy BapHaHTy OCYLIECTBJIEHHs, KOJHYECTBO KOPTHKOCTEPOUIHOIO
KOMIIOHEHTa B COOTBETCTBUU ¢ HACTOSIUM u3o0pereHuem cocrapnsier 0,01-0,7% wmacc./macc.,
bonee mpenmoururenpbHo 0,05-0,5% wmacc./macc., eme Oonee mpenmourutenpHo 0,1-0,3%
macc./macc.

Uro xacaetcss komrnoHeHTa LABA B coctaBe, cojepskalieMcs B IMOKPBITOM €MKOCTH
COTIACHO M300PETEHHIO, OH MPEATIOYTHTEIHFHO BRIOPAH M3 TPYIIILI, COCTOSIINEH U3 (PeHOTepoa,
dbopmotepona ¢ymapara, Gopmorepona pymapata nuruapata, appopMoTeposia, KapMOTEpoIa
(TA-2005), wnpmakatepona, MIIBeTEpoOyia, OamMOyTeposa, KiIeHOyTeposia, BHJIAHTEPOJIA,
onoparepona, abenurepos, TepOyTaluHA, CalIbMETEPONa, UX TUACTEPEOM3OMEPHBIX CMeCed U
dapManieBTUYECKH MPUEMIIEMBIX COJIEH WM UX THAPATOB. B OMHOM BapmaHTe OCYIIECTBIICHHS

LABA nmpencrasisier coboit  ¢opmoteporna ¢ymapar, NPeArnoYTHTEIbHO (HOopMOTepoia



dbymapara nurugpar.

ANBTEPHATUBHO COCTAB IO HACTOALIEMY M300PETEHHIO MOXKET COEpKaTh CalbOyTamon,
(R)-canpbyTamon (neBanbOyTepo) u ux (papmMaLeBTHYECKHU MPUEMIIEMYIO COJIb HITH UX THAPAT.

IIpennoururensHo, konuuectBO LABA B COOTBETCTBUM C HACTOSILIUM H300peTeHUEM
coctasinsier 0,0005-0,04% macc./macc., 6onee npennouturensuo 0,001-0,03% macc./Macc., ere
6onee npeanoututensHo 0,005-0,02% macc./macce.

B oaHOM BapuaHTe OCYIIECTBJIEHHMs KOMIIOHEHT COCTaBa, COAEPIKAIIErocs B MOKPBITON
€MKOCTH COIJIACHO HM300peTeHMIO, MpeACTaBistoluid cobor cpeactBo LAMA, BbeiOpan u3
IPYIIIBL, COCTOSLICH U3: MIMKOMUPPOHHS], METCKOIIOJIAMUH, UIPATPOTHS, OKCUTPOIIUS, TPOCIIHS,
TUOTPOIUS, AKITUANHUASA U YMEKIUIUHUS, WK (apMaleBTHUECKH MPHEeMJIeMbIX cosiell. B ogHOM
NPEANOYTUTENIbHOM BapHaHTe ocymecTBieHus cpenctBo LAMA npencrasisier coboit 6Gpomun
rnukorpponusi. IlpeanoururenbHo, koiamuectBO LAMA B COOTBETCTBHH C HACTOSIIIUM
m3obperennem coctasisier ot 0,001 mo 0,08% (macc./macc.), mpenmourutesnsHo ot 0,005 mo
0,06% (macc./macc.), 6onee npennouturenabHo ot 0,01 no 0,04% (macc./macc.).

[IponenneHT cocTaBa, COOEPIKAIIETrOCs B IOKPBITOW €MKOCTH COTJIACHO M300pETEHHIO,
BoIOpan u3 HFA 152a u ruapodroponedunos (HFO).

B omnom BapmanTe ocymectienusi npomneiuieHT HFO cocraBa, copmepskamerocs B
MOKPBITOW €MKOCTH COTJIAaCHO H300pEeTeHHI0, BBIOpAaH W3 TPymIbl, coctosmeidt wus: 1,3,3,3-
TeTpadTOPIPONEH (HFO-1234ze) u 2,3,3,3-terpadropriponeH (HFO-1234yf).
[IpennoururensHO nponesieHT npeacrasisier codoit HFO-1234ze.

B onmHOM mpenmouyTHTENbHOM BapUAHTE OCYIIECTBJIEHHS IPOIEIUICHT IPEACTABISET
coboit HFA152a.

Cocras, comepkalMiicss B MOKPBITOH €MKOCTH COIJIACHO M300PETEHHIO, MOXKET MMEThb
dopMy cycnmeHsMM WIM pacTBOpa. B OZHOM BapuaHTe OCYLIECTBJIEHHS ONpEeSICHHbIE
kopTukocteponnpl 1 komrnoHeHTel LABA u LAMA npeamnodTtuTenbHO pacTBOPSIOT B
nponeuienre HFA nimn HFO, kak onpeneneHo Bbie, TakuM oOpa3om, obecrieunBasi pacTBOP.
Takum o00pa3oMm, B OJHOM KOHKPETHOM MPEINOYTHTEIBPHOM BapHAHTE OCYIIECTBIICHHS
u3o0OpereHne oTHOocUTCs K NOKpeIToil FEP emkoctn nnst mpuMeHeHusi B ycTpoictse pMDI,
npu4deM ykasaHHas nokpbiTas FEP eMKOCTh comep KuT pacTBop, COAepIKallel 0 MEHbIIENH Mepe
OekyoMeTa30Ha TUIIPONHOHAT, (opmoTeposa dpymMapara TUTHAPAT, OPOMHI MIUKOMHPPOHUS U
HFA 152a.

Kak ykasaHo Bbllle, B OJHOM BapHaHTE OCYINECTBJICHUS] COCTaB, COIEpPIKAINUICS B
MOKPBITOH €MKOCTH COTJIACHO M300PETEHHIO, MOKET HeOOA3aTeIbHO JONOJIHUTEIBHO CONCPIKATh
KOMITOHEHTBI, TaKH€ KaK SKCIMITUEHTBHI, JOOABKH, PACTBOPHUTENH, COPACTBOPUTENH, KHCIOTHI,
HHU3KOJIETYYHe KOMITOHEHThl WM [ak€ AaKTHBHble HHrpenueHTbl. JloOaBieHHe yKa3aHHBIX
KOMITOHEHTOB MOXXET OBIThb MOIXOAALINM 00pa30oM OTKaJUOPOBAHO Ui MOAYJIHMPOBAHUS,
Harpumep, (PU3NKO-XMMHYECKHX CBOMCTB COCTaBa W/MIM Al OOECHEeUeHHs HaJJIeKAIero
Kaxymerocss pH, KOTOpBIH >keJaTenbHO TNOANEPKHUBATH MOCTOSHHBIM, B COOTBETCTBHU C
HACTOAIIMM H300peTeHHeM. B 3TOM OTHOIIEHHH, B OIHOM MPEANOYTHTEIBHOM BapHUAHTE

OCYLIECTBIIEHUsI N300pETeHNE OTHOCUTCS K IMOKPBITONH €MKOCTH Uil IIPUMEHEHHUS] B YCTPOHCTBE
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pMDI, kax omnucaHO BbIllle, NPUYEM YKa3aHHAass TIOKPBITasd €MKOCTb COJEP>KUT COCTaB,
conepkaimuil koprukocrepousa, cpeactso LABA, cpenctso LAMA, mponennent HFA unu HFO
1 He0OS3aTENbHO COPACTBOPUTEIND, W/ MITN KUCIOTY, W/HIIN HU3KOJIETYYUi KOMITOHEHT.

IIpennouTuTenbHO, yKa3aHHBIM COPACTBOPUTENIEM SBJIAETCS IOJSPHOE COEAUHEHUE,
crocOOHOE TMOBBIIATh PACTBOPUMOCTb KOMIIOHEHTOB B cocTaBe. [IpuMepaMu MOIXOISIINX
COpacTBOpUTENEH SBISIIOTCS anupaTUYecKue CIHUPThI, UMermue ot | 10 4 aTOMOB yIieposa,
TaKue KaK METAHOJ, 3TAHOJI, MPOIMAHOJ, U30IPOIAHON U T.II., MPEANOYTUTEIBHO 3TaHOM, Ooee
NPEATNOYTUTENIHO O€3BOIHBIN STAHOJ.

Korga OH mpucyTcTByeT, yKa3aHHBIM COpPAaCTBOPUTENb HCHOJB3YIOT B KOJHWYECTBE,
cocraBysironieM ot 5% macc./mace. 1o 20% macc./macc., bonee npeamnodruresibHO oT 10% 10
15%.

B opgHOM BapuaHTe OCYLIECTBICHHS KHCIOTA MOKET MPEACTABIATh COOOH MHUHEPAIBHYIO
WIN OPraHHUYECKYI) KHCJIOTY, NPEANOYTUTENIbHO BBIOPAHHYIO U3. XJIOPUCTOBOIOPOIHOM,
OPOMHUCTOBOIOPOIHON KHCIIOTBI, A30THOM KUCIOTHI, (PyMapoBOil KUCIOTHI, (POCHOPHON KUCITOTHI
U JIUMOHHOW KHCJIOTBI, MaJIEMHOBOW KHCJIOTBI, YKCYCHOW KHCJIOTBI, KCHHA(OEBOW KHCIIOTHI,
IIABEJICBOU KUCJIOTHI, MOJIOYHOUW KUCJIOTBI, 2-METHUJIMPOMMOHOBOM KUCIIOTHI, IOJIOYHOM KHCJIOTHI,
OyTaHOBOH KHCIJIOTHI, BHHHOKAMEHHOW KHUCJIOTHI, IPOITMOHOBOM KUCJIOTHI, TEHTAHOBOW KHUCIIOTHI,
SIHTAPHOM KHCJOTBI, IJIMKOJEBON KHUCJOTBI, TE€KCAHOBOW KHUCJIOTBHI, MAaJOHOBON KHCJOTHI,
TJIyTaPOBOH KHUCJIOTHI, MyPaBBUHOW KHCIJIOTHI, aUITMHOBON KHUCJIOTBI, aCKOPOWMHOBON KHCIIOTHI,
OEH30MHOI KHUCJIOTBI, TJIIOKYPOHOBOM KHCIOTBI MM HMX CMeCel, mpudeM OCOOEHHO
NPEATIOYTUTENLHON SIBJIAETCSI XJIOPUCTOBONOPONHAs Kuciota. B coorBercTBUM C eme Oonee
NPEANOYTUTENbHBIM ~ BAaPUAHTOM  OCYIIECTBJIEHUS  KHCJIOTAa  MPEACTaBsieT  coOoi
XJIOPUCTOBOJIOPONIHYIO KHCIIOTY, KOHLIEHTPUPOBAHHYIO WM Pa30aBJIeHHYIO, IPENNOYTHTENBHO 1
M. IlpeamoururenbHO, Koraa kuciota mpexacrasiser coboit 1 M HCI, ee ucmons3yoT B
xonudecTBe, coctaBysiromem 0,001-0,08% macc./macc., npeanourutensHo 0,005-0,06%, Gonee
npennouytutenbHo 0,01-0,04%.

Kak mnpaBuiio, KOJMYECTBO BBIOPAHHOW KHUCJIOTHI MPEONOYTHTENIBHO BBIOMPAIOT TakK,
yroObl KOHEYHOe 3HayeHne pH pacTBOpa cOCTaBWIO NPUOIMZHTENBHO OT 2.5 1m0 5,
NPEANOYTUTENILHO OT 3 10 4,5, Kak yKa3aHO Bblle. B COOTBETCTBUM € HM300peTeHHEM, C
UCTIOJIb30BAHUEM TOKPBITOM €MKOCTH, OOOpPYAOBAHHOHN CHEIHaIM3UPOBAHHON KJIAMAHHOM
CHCTEMOH, BBIOpaHHOE Kakyuieecs 3HaueHHe pH ocraercs CTaOMIIBHBIM M IO CYINECTBY He
U3MEHSIOIUMCS C TEYEHUEM BPEMEHH, Ja)ke KOrAa yKasaHHOe 3HaueHue pH ycTaHaBiuBaroT
NOCPECTBOM NMPHUCYTCTBHSI KUCIIOTHI, TAKAM 00pa3zom, permasi mpodjeMy, Kak KOHTPOJIHPOBATh U
CTa0MIN3NpPOBaTh KaXxkyleecs 3HadeHue pH cocrtaBa, mpurogHoro jisi npuMeHeHust B pMDI,
cojfiepskallero Mo MeHbllell mepe kopTukocrepoun, cpeactso LABA, cpenctso LAMA u
NPONEJJIEHT, B IPUCYTCTBUU HEOPTaHUYECKOM MJIM OpraHU4eCKONH KUCIIOTBL

B eme Oonee mnpeamodTHUTENPHOM BapUaHTE oOcCyliecTBieHus pactsop pMDI mo
m3oOperenmo cocrout u3 LABA, LAMA, KOpTHKOCTEpOHIA, PACTBOPEHHBIX B CHCTEME,
comepkammeit win cocrosimmeit u3 HFA152a, HCI 1 M u EtOH. B cooTBeTcTBUU € 3THM ele

Oonee mpennmoYTHTENbHBIM BapuaHTOM ocyuectsieHus LABA, LAMA u xoptuxocrepoun
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NPEeACTaBISIIOT  cOOOH, COOTBETCTBEHHO, (QopmoTepona ¢ymapara guruapar Opomun
TJIMKOTIMPPOHUS M OEKIIOMETa30Ha JUIPOITUOHAT.

Kak Oymer mOHATHO, TakXke CileAyeT MNOHHWMAaTb, 4YTO 3TH IOCJEIHHE OIHCAHHbIE
BapUAHTBl OCYLIECTBJIEHUs BKIIIOYEHbI B OOBEM HACTOALIETO M300pETEeHHUs, TakKe B JIHOOOM
BO3MOKHOH  KOMOWMHALIMM €O  BCEMH JPYTUMH  TPEANOYTHTENbHBIMH  BapUAHTaAMH
OCYLIECTBJICHUs], KaK YKa3aHO B HACTOSILIEM ONKUCAHUU BBILLIE U HUXKE.

B onmHOM BapmaHTE OCYINECTBJIEHHS H300PETEHUS MOJSIPHOE COOTHOLICHHE MEXIY
LABA u kucnoToi, koraa oHa mpuCcyTCTBYeT, coctasisieT ot 0,50 mo 1,50, npeanoyTuTenbHO OT
0,9 no 1,1. B nelCTBUTENBHOCTH, CIIEAYET OTMETHTb, YTO B OTOM JAHMANa3OHE CTA0WJIBHOCTH
KOHEYHOT'O COCTaBAa YBEJINUYEHA BILIOTh 10 OCOOSHHO YIOOHOH CTENeH .

Korna on mpucytcTByer, HU3KONETy4YHi KOMIIOHEHT HMMeeT aasieHue mapa npu 25°C
ke 0,1 xIla, mpeamouturensHo Huxke 0,05 klla, mpennmoOYTHTENPHO BBHIOPAHHBIA M3 TPYIIIHL,
COCTOSIIEN W3 INIMKOJNEW, NPOMWJICHIVIMKONS, MONUSITUIECHIVIMKONSA, INIMLEPpUHA WIH €ro
CIIOKHBIX ~ 3(pHUPOB,  acKOpOMIMANIbMUTATa,  W3ONPONWIMHpHCTATA W T.OL,  TO€
U3OTIPOITMIIMUPHUCTAT U TIULEPHH SBISTFOTCS OCOOCHHO MPEANOYTUTENbHBIMU.

B cootBercTBMM € OJHHUM BapUAHTOM OCYILIECTBJEHUS COCTAB IO HACTOSIIEMY
U300pPETEeHUI0 CONEPKUT KOJHMYECTBO BOABI mpeanodyTutenbHo Hiske 3000 m.a., Oonee
npeanoutuTensHo Hike 2000 m.g., eme 6onee mpennoyruTenbHO Hbke 1500 M. B pacdere Ha
O0IIyI0 MacCy COCTaBa.

Crnenyer OTMETHTb, YTO MOCPEACTBOM HACTOALIEr0 M300peTeHHs npobiemMa TOro, Kak
s¢ppexrusHO 3a0ydepusarh kaxymeecs 3HaueHue pH cocraa pMDI st koMMepUeckux Lese,
conepakaiero koprukocrepoun, cpeactso LABA, cpencrBo LAMA u nponemnent HFA wnn
HFO, HeoxumaHHO pemmjach B OTCYTCTBHM  JONOJIHUTEIbHBIX  3a0ydepuBarommx
WUHIPEIUEHTOB WJIM CPENCTB, KOTOpPbIE BCE JK€ MOTYT CHU3UTh CTAOMJIBHOCTb W/WIN
3¢ PeKTUBHOCTh COCTaBa, COAEPIKALIETOCs B €MKOCTH. TakiKe, C TOUKU 3pEHHs] NMPOU3BOACTBA,
HacTosiee N300peTeHne MO3BOJISIET MoTyueHne ycrpoiicta pMDI, roToBoro st npUMeHeHusl,
COZEPIKALIETO MOKPBITYI0 €MKOCTh, KaK MOAPOOHO OMUCAHO B HACTOSLIEM OMHCAHUH, C MTPOCTHIM
U €IMHBIM MPOLIECCOM MPOU3BOACTBA. bonee TOro, mpuMeHeHne 3€J€HOro0 NPONeIEHTa, TAKOTO
kak HFA 152a, mo3Bossier HactosimeMy HM300pPETeHHIO HE TOJBKO PEIINTh YKA3aHHBIE BBILIE
npoOJIeMbI, HO TAKXKE YCTPAHSIET MOTEHIHAIBHYIO YTPO3y OKPYKAIOIIEH cpesie, BOSHUKAIIYIO B
pe3ysbTaTe [UINTEIBHOTO MPUMEHEHHSI JPYTrUX (PTOPUPOBAHHBIX MPOIEIIIEHTOB.

Kaxk yka3aHo Bblllle, OKPBITask €MKOCTb AJIs1 NPUMEHEHHUsI B COOTBETCTBUU C HACTOSILIUM
U300peTeHNEeM XapaKTepHU3yeTCsl CIeUATN3UPOBAHHON NO3MPYIOIEN KJIamaHHO! cuctemoi. B
NENCTBUTENIBHOCTH, HEOXXHUIaHHO ObLI0 OOHapy’KEeHO, 4TO UCIIOJIb30BaHUE
CHELUATU3UPOBAHHOIO  TO3HUPYIOILIEr0  KjamaHa JAOMNOJHUTENbHO MOBBILAET  JEHCTBUE
3a0y(epuBanns Kaxyuierocss 3HadeHuss pH MOKpPBITON €MKOCTH COTJIaCHO M300PETEHHIO, YTO
TaKXKe SIBJIIETCS TTOJIE3HBIM C TOYKHU 3PEHUSI OCTATOYHOTO popMoTepoia, obmeit crabuiIbHOCTH U
spdexTuBHOCTH coctaBa. Kak mpaBuno, Ha eMmkoctH ycrpoiictea pMDI  3akperuien
JNO3UPYIOLIMHA KJanmaH [l JOCTaBKH TepaneBTHYeCKH A(PQPEKTUBHONW [103bl aKTHBHBIX

UHIpeaueHToB. Jlo3upyromas KiamnaHHash CUCTEMa COACPXKUT IO  MEHbLIEM  Mepe
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repMETU3UPYIOLIYIO YIUIOTHUTENbHYIO Npokaaaky. IIpeanoyrurensHo, kianaH COAEpKUT 2 WIH
3 YIUIOTHUTENBHBIX NPOKJIAAKHU, U3TOTOBJIEHHBIX U3 OJHOTO U TOTO K€ WJIM Pa3HbIX MaTE€PHAJIOB.
B 5TOM OTHOLIEHNH, B COOTBETCTBUU C HACTOSIIIUM H300pETEHUEM, TPEIyCMaTPUBAETCS KIIaraH
¢ 2 unu 3 yIJIOTHUTEIbHBIMU MPOKJIAJKaMH, U3TOTOBJIEHHBIMH U3 OAHOTO U TOTO K€ MaTepuania
WIN U3 Pa3HbIX MaTepuayioB. Takum 0Opa3oM, B COOTBETCTBHH C HACTOSIIUM H300pETeHHEM, 10
MEHbIIEH Mepe OAHa YIUJIOTHUTENbHAsl MPOKJIAAKa M3TOTOBJIEHA M3  MOAXOJSALIETO
3JIACTOMEPHOTO MaTepualia, COIEPKAIIero o MeHbLIeH Mepe OIUH U3 MOJHMMEPOB, BRIOPAHHBIX
U3. HU3KOIUIOTHOTO MOJUATUIICHA, OyTHJIa, TAKOTrO Kak XJopOyTuia uiau OpomOyTui, OyraaneH-
aKpuJIOHUTpUIIA, Heonpera, EPDM (monumep U3 STUIEHNPONMUICHINEHOBBIX MOHOMepOB), TPE
(TepMorIacTHYECKOr0 3J1acToMepa), cononumepa ukaooneduna (COC) mim ux KoMOUHAIIH,

[IpennoururenbHO MPeNOCTABISAETCS KJIANaH ¢ 3 YIUIOTHUTEIbHBIMU MPOKIAJAKaMU, elle
OoJjiee MPENNoYTUTEHPHO BCE M3 HUX HM3rOTOBJIeHbI M3 EPDM, u B HacToOslleM OMHCAHUH OH
obo3Hauaercs Kak B-kiamnaH.

B onHOM mpennouTUTeNbHOM BapUaHTE OCYIIECTBJIEHUS NMPEeayCMaTpUBAETCs KiamaH C
YIUIOTHUTENbHON Npoknankoi, usrorosneHHoil us COC, BmecTe ¢ AByMs YIUIOTHUTEIbHBIMU
NPOKJIaAKaMu, U3roToBieHHbIME U3 EPDM, 1 B HacTosIeM onmucanny OH 0003Ha4YaeTcst Kak A-
KJIamaH.

B omHoM B paBHOW CTemeHUW NPEANOUYTUTE]BHOM BAapUAHTE OCYIECTBICHMUS
npeayCcMaTPUBAETCS KJIaNaH C JBYMs YIUIOTHUTEIbHBIMHU MPOKJIAAKAMH, IPEANIOYTUTENBHO 00e
U3 KOTOPBIX HM3TOTOBJIEHbI W3 XJIOPOYTHIIOBOTO IOJMMEpPA, U B HACTOSILEM ONHCAHHUU OH
oOo3Hawaercs Kak V-kjamaH. B [ONOJHUTENBHOM  NPEANOYTUTENBHOM  BapHAHTE
OCYILECTBJICHUs] TNPEAyCMaTpUBAETCA KJamaH C JByMs YIUIOTHUTEIbHBIMU NPOKJIAAKAMH,
NPEeNMOYTUTENIbHO 00€ W3 KOTOPBIX M3TOTOBJEHBI M3 XJOPOYTHJIOBOrO MOJHMMepa, U B
HACTOSIIIEM OIMMCAHUU OH 0003HAYaeTCst Kak V-KJamaH.

B ogHOM  OOMONHUTENBPHOM  MPEANOYTUTEIPHOM  BapUAaHTE  OCYILECTBJICHMS
NpeIyCMaTPUBAETCsl KJIANaH C YIUIOTHUTENbHOW MPOKJIANKOH, M3rOTOBJIEHHONW M3 OyTHUJIOBOTO
Kay4dyKa, BMECT€ C IBYMsl YIUIOTHUTEIbHBIMU NMPOKJIAJKaMH, U3rOTOBJIEHHBIMU U3 EPDM.

B ogHOM  OOMONHUTENPHOM  BapUaHT  OCYLIECTBICHUS  KJalaH UMeeT  JIBe
YIUIOTHUTENbHBIX ~ MPOKJIAIKH, TPEANOYTUTENIbHO UW3TOTOBJICHHBIX U3  OpOMOYTHIIOBOTO
nojiuMepa, a TaKke OAHY YIUIOTHUTEIbHYIO MPOKJIAAKy, H3rOTOBJIEHHYIO H3 MaTepuaia,
BBIOPAHHOTO U3 TPYMIIBI, COCTOSIIIEH U3 XJIOPOYTHIIOBOTO MOJUMepa, OyTaalneH-aKpUIOHUTPHUIIA,
HeonpeHa, EPDM  (monmuMep W3  STHJICHNPONMWICHAHMEHOBOro  MoHomepa), TPE
(Tepmoractrueckuii 3mactomep), conoyumepa mukioonedpuna (COC) wim ux xomMOWHALIWU.
[IpennouyrurenbHO,  KiamaH  OOOpyIOBaH  ABYMSI  YIUIOTHUTENBHBIMHU  TPOKJIAJKAMH,
U3TOTOBJICHHBIMH M3 OpOMOYTHJIOBOrO TMOJMMEpa, a TakKe OJHOH YIJIOTHUTEIbHON
MPOKJIAAKON, U3roToBjeHHON u3 EPDM.

OTtMmepsroIuii KJIamaH COMJIACHO H300pPETeHHI0, KaK IMPaBWIO, CIOCOOEH IOCTaBISATH
o0beM B nmamazone ot 25 mo 150 mxui, mpenmodyturenbHO B auamnasoHe oT S0 mo 100 Mk, u
Oonee mpeanoututenpHo oT 50 Mki n0 70 MKkn Ha cpalarbiBanue. Ilogxonsiue kianaHbl B

paMKax HACTOALIEr0 H300peTeHHs AOCTYIHBI B MPOJAXKe, HANPUMEpP, OT INPOU3BOAHTENEH,
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XOPOLIO U3BECTHBIX B JTAHHON 00JIACTH.

B kadecTBe cremyrIIero NpPEeUMyINeCTBA, aBTOPbl H300pPETEHUs] HEOKUIAHHO
OOHapy>KWJIK, YTO, B 3aBUCUMOCTH OT BbIOpaHHOro npomneiuieHra HFA, BpiOOp kiamaHa MOxeT
ynoOHBIM 00pa3oM MoBbIATh 3((GEKTUBHOCTb M HAIEKHOCTh KOHEUHOro ycrpoiictsa pMDL
Hanpumep, korna nponemieHT HFA152a npuMeHsAOT B MOKPBITOH €MKOCTH B COOTBETCTBUU C
HACTOSILIUM H300peTeHuem, A-kyanaH win V-kianan o0ecrnedrBaeT eule OoJbliee MOBBIICHUE
CTaOUIIBHOCTH KOHEYHOIO COCTaBa, HANPHMEpP, OTHOCHUTENbHO B-kiamana, KoTopslii mmeer 3
YIUIOTHUTEJIbHBIX MPOKJIAAKHU, U3rOTOBJIECHHBIX 13 EPDM.

DTO MOBBILICHWE CTAOWIBHOCTU Jajiee YCHJIMBAETCS, €CIH COCTaB HMeeT (Gopmy
pacTBOpa, Kak YKa3aHO B OSKCIEPHUMEHTAJbHON YacTU HACTOSIIEero OomnucaHus. B-kmamaH, B
JIEeWCTBUTENILHOCTH, KOTIa OH MCIIONIb3YeTCsl B KoMOMHauu ¢ nponeieHToM HFA152a, mosker
NPUBOAUTH K YT€UKE YKAa3aHHOIO MPOIMENJIEHTa, KOTOpas MOXKET NMPUBOAUTH K HEXKeJIaTeslbHOM
noTepe MPOAYKTa M BO3MOXKHO CHIKaTh 3(dexkruBHocTs ycrpoiictea pMDI ¢ TedeHuem
BpeMeHn. HeoxunanHo, korma A-kiamaH MM V-KJanaH HCIONB3YIOT B KOMOWHAIMM C
nporneyuienToM HFA152a B MOKPBITOH €MKOCTH COTJIACHO M300PETEHHI0, MAKCUMHU3UPYETCST He
TONBKO JeiicTBue 3a0ydepuBaHus Kaxymerocs 3HaueHus pH, HO Takke 1o CyTH
NPEIOTBPALIAETCS YTEUKa COCTaBa. JTO MPUBOANT K 3P PeKTUBHON U yIOOHOH CUCTEME, KOTOpast
MOXeT OBbITh O€3 TpyAa HCIIOJIb30BaHA B KOHEUHOM ycTpoiicTBe pMDI. Ota yHHMBEpCaIbHOCTH
o0ecrieynBaeT IMHUPOKOE MPUMEHEHHE M BO3MOXKHOCTH KAaCTOMH3ALMHM KOHEUHOrO yCTPOWCTBA
pMDI, copxepxamero €MKOCTh COIJIACHO H300PETeHHI0, TakuM O0pa3oM, yIOBJIETBOPSS
pa3IUYHbIE HYXKbI U TOTPEOHOCTH MALIEHTOB U/ PBIHKA.

B cooTBercTBUU C NMPEANOYTUTEIbHBIM BAPHAHTOM OCYIIECTBIIEHUS, KJIallaH BbIOpaH U3
A-xnanaHa u V-kiianasa, npuueM A-KJianaH siBjsercs: Ooyiee npennoYTUTEIbHbBIM.

Takum 00pa3oM, B OZHOM NPEANOYTUTEIBPHOM BapHaHTE OCYLIECTBICHMS H300peTeHre
oTHOCHUTC K nokpbiTol FEP eMkocTH anst npuMmeneHus B ycrpoiictse pMDI, npudem ykasanHas
nokpbiTasi FEP eMKOCTb COmep KUT COCTaB, coaepskamuii o Menbleit mepe BDP, dpopmorepona
dbymapata mguruppar, Opomupa raukonupponusi, nponemwienr HCI u HFA152a, npudem
ykazaHHast okpbitass FEP eMkocTh umeer kianaH, BBIOpaHHBIN U3 A-KJanaHa Wik V-KJanaHa.
B cooTBeTCTBUM 3THM BapHaHTOM OCYLIECTBJIEHHSI €MKOCTb HEOOs3aTeIbHO IOMOJHUTEIHHO
COAEPKUT STAHOJI, MPENNOYTHTEIBHO OE3BOIHBIMH.

ITokpeiTas eMKOCTH A NPUMEHEHUs1 B ycTporicTse pMDI B COOTBETCTBUU € HACTOSALIUM
n300peTeHNeM MOXeT OBITh 3arOJIHEHa BbIOPAHHBIM COCTaBOM IIOCPEACTBOM CTaHOAPTHBIX
METOOJIOTHH, UCIOIB3YEeMbIX B JAHHOU 00J1acTH.

B kauectBe o0rmmero npumepa, yKazaHHasi METOJOJIOTHSI MOKET BKJIIOYATh CTA/IUU:

a) TOJNy4YeHHs pacTBopa, comepskamero. (opmorepona ¢ymapar, BDP, Opomun
TJIMKOMUPPOHUS U 3TAHOI,

b) 3anonHeHus nokpeiToii FEP eMKOCTH yKa3aHHBIM pacTBOPOM,;

c) nodasnenusi komuuectBa HCl, mpuBozasimero k MOJSIPHOMY COOTHOLIEHHIO MEXKAY
dbopmoTeposa pymapaTa TUTHAPATOM U KUCIOTOM, cocTasisitoiemy ot 0,50 mo 1,50;

d) nobasnenus nponesuienta 1,1-gudroparana (HFA 152a);
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€) 3aKyIIOPUBaHUS KJIamaHOM Aptar 1 HANIOJHEHHUS Ta30M.

pMDI, conmepskamuii MOKPBHITYID €MKOCTb COTJIACHO HU300pPETeHHI0, MOXKET HMETh
KOH(UrypalMi0 M KOMIIOHEHTBl HIMPOKO HCHoib3yeMoro ycrpoiictea pMDI, Takme kax
KOMITOHEHTBI, YK€ MPUCYTCTBYIOLIHUE HA PBIHKE ISl XOPOLIO U3BECTHBIX COCTABOB, IS JICYCHMUS,
Harpumep, actmbl u/unn COPD.

Ecnu He yka3aHO MHOe, IpeAyCMaTPUBAETCSA, YTO BCE U3 MPUBEICHHBIX BbILIEC BAPUAHTOB
OCYIIECTBJICHHUSI MOKHO KOMOWHHPOBATh BMECTE, 1 OHU CUUTAIOTCS YaCThIO 00beMa HACTOSLIETO
nu300peTeHusl.

UzobpereHue nanee OMUCaHo MOCPEACTBOM CIIEIYIOINX HEOTPAHUYHUBAOLINX PUMEPOB.

JKCHHEPUMEHTAJIBHAA YACTD

B mnpuBeneHHbix Hmxke npumepax | m 2, kaxymeecs 3HadeHue pH wusmepsor ¢

ucnonb3oBanreM cranaaptaoro LiCl-anekTpona, 0ObMHO Hcnonb3yeMoro it u3mepenust pH B
OpraHUYEeCcKuX cpenax. B ciydae mpoaykra B Buae a’po3oibHoro MDI, nns u3mepeHwus
KakyIuerocst 3HaueHust pH coctaBa HCIONB3YIOT CIENYIOIYIO METOUKY

1 - OxynaguTe KOHTEHHEP BIUIOTH A0 MO MeHblIeld mepe -50°C (morpykeHne eMKOCTH B
0aHIO M3 CYXOro JIbAa WJIK B KUAKUHN a30T Al 00ecneueHrs! CHIDKEHHSI BHYTPEHHETO JaBJICHHS
10 atMoc(hepHOro).

2 - OTKpHITb KOHTEHHEp IyTEeM pa3pe3aHusl KiarnaHa W IO3BOJUTH MPOMEIUIEHTY
UCTIAPUTHCS P KOMHATHOH TeMITEpaType.

3 - OcraBmmuiics pactBop B 3TaHone (comepkammii API) mepenuTp B CTEKISTHHBIN
¢daakon u goBectu a0 obObema 10 My OE3BOAHBIM 3TAHOJIOM IO AOCTATOYHOTO OOBEMa IS
usMepeHus nocpeactsoM cranaaptHoro LiCl-snexrpona.

4 - 3meputh Kaxylieecs 3HadeHne pH BOCCTaHOBIEHHOTO PacTBOpa C MCIOJIb30BAaHHEM
LiCl-anekTpona.

INPUMEP 1

[Mokperryto amomuaneM FEP eMKOCTh COracHO M300pETEeHHIO 3aMOJIHSUIA PAaCTBOPOM,
cogepxkaBuuM FF (0,011% wmacc./macc.), BDP (0,18% wmacc./macc.), OpoMHI TIIHKOHUPPOHHSI
(0,022% wmacc./macc.), IM HCI (0,02% wmacc./macc.) u stanon (12% wacc./macc.), B
npucytcteuu HFA152a.

Amomunuessle nokpeiTele FEP emxocTu, 3amonHeHHble pactBopamu 1 umum 2 u
o0opynoBaHHbBIE KJIanmaHaMu A, B wim V, noMemanu B KaMepsl JJIsl ONIpeNesIeHus] CTa0MIbHOCTH
npu 25°C, 60% R H. (otHocutenbHas BrnaxkHoctb). Kaxymeecs 3Hauenune pH (App pH) u
OCTaTOUHBIM TpOIeHT dopmotepona pymapara muruapata (FF% wmacc./macc.) OTHOCUTENBHO
nepBoHavyanpHOro conepxkanus (100% mpu T=0) B pactBope m3mepsiin B T=0 uepe3 1, 3 u 6
MeCSILIEB, COOTBETCTBEHHO.

PesynbraThl 0000IIEeHHO TIpeICTaBIeHbI B Ta0ume | Hibke.

Tabmuma 1: Kaxymasics senmmunna pH (App pH) u FF% B nokpeitoit FEP emxoctn B
T=0 u T=1 mecsan (1M); T=3 mecsaueB (3M) u 6 mecsues (6M), m3mepennas npu 25°C/60%
RH.
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T=3M T=6M
T=0 T=1M
FF% FF%
IIponennent | Emxocts | Knanman | (App (App
Macc./macc. Macc./Mace.
pH) pH)
(App pH) (App pH)
A- 100,0 98.9 96,9 97,7
152a FEP
kianaH | (4,5) (4,5) (4,5) 4,4)
V- 100,0 | 98,0 95,5 94.4
152a FEP
knanaH | (4,4) (4,4) 4,3) 4,3)
B- 100 99.1 97.5 96,7
152a FEP
knanaH | (4,5) 4,4) 4,5 4.3)

A-KJamaH: KjanaH, CHaOXEHHBIH YIJIOTHUTEIbHONH NPOKJIAAKOW, H3TOTOBJICHHOW W3
COC, BmecTe ¢ nByMs YIJIOTHUTENbHBIMU NPOKJIagkaMu, u3rotrosieHHsiMu EPDM, nanpumep,
KaK JOCTYIHO OT Aptar.

V-knamaH: KJjamnaH, CHAaOKEHHBIH IBYMs YIUIOTHHTEIBHBIMH IPOKJIAJAKaMH, 00e u3
KOTOPBIX U3TOTOBJIEHBI U3 XJIOPOYTHIIOBOTO MOJIMMEPA, HAMPUMEP, KaK JOCTYITHO OT Vari.

B-knamaH: xnanaH, CHAOKEHHBIH 3 YIUIOTHUTENBHBIMU MPOKJIAAKAMH, BCE M3 KOTOPBIX
usrotosieHsl n3 EPDM, Hanpumep, kak noctymHo ot Bespak.

IIPUMEP 2 (cpaBHHTeJIbHbBII)

Tor xe aHamu3, 4T0 M B mpuMepe 1, MPOBOAUIM C HMCIHOJB30BAHUEM HEMOKPBITOU

ANFOMHUHHEBON €MKOCTH, 000pPYJOBaHHOM KilanaHamu A, B mnn V.
Kaxymeecs 3nauenne pH (App pH) pacrBopa cormacHo mpumepy 1 msmepsnu B T=0,
yepe3 1, 3 u 6 MecsileB, COOTBETCTBEHHO. Pe3ynbraThl 0000IIEHHO MPenCTaBIeHbl B TA0IHUIE 2.
Ta6mmua 2: xaxymeecs 3naueHne pH (App pH) u FF% wmacc./macc. B HENmOKpBITOH
emkoctd B T=0 u T=1 wmecsu (1M); T=3 wmecsaua (3M) u 6 mecsues (6M), u3MepeHHOe MpHU
25°C/60% R H.

HenoxkpsiTas T=0 T=IM T=3M T=6M
IIponennent Knanan

eMKOCTD (ApppH) | (App pH) | (App pH) | (App pH)
152a Al B-knanas | (4,5) (4,9) (5,3) (5,3)
152a Al A-xnamas | (4,5) 5,1) (5,6) (5,7)
152a Al V-namas | (4,7) (5,0) (5,6) (5,5)

B-knamaH: xnanaH, CHAO)KEHHBIH 3 YIUIOTHUTENBHBIMU NMPOKJIAAKAMH, BCE M3 KOTOPBIX
usrotosieHsl u3 EPDM, Hanpumep, kak noctynH ot Bespak.

A-KnamaH: KjamnaH, CHAaOXXEHHBIH YIJIOTHUTEIbHON NPOKJIAAKON, H3TOTOBJIEHHOW W3
COC, BmecTe ¢ nByMs YIIOTHUTENbHBIMU MPOKJIagKaMH, n3rorosieHHsiMu EPDM, nanpumep,

KaK JOCTYIHO OT Aptar.
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V-knamaH: KjamaH, CHaOXXEHHbIM NByMsI YIUIOTHUTENBbHBIMU MpPOKJIAagKaMHu, 00e u3
KOTOPBIX U3TOTOBJIEHBI U3 XJIOPOYTHIIOBOTO MOJIMMEPA, HAIPUMEP, KaK JOCTYITHO OT Varl.

Kak oueBunHo u3 tabmun 1 u 2, ncnonp3oanue nokpbitoii FEP emkocTy, 3anonHeHHOM
pactBopoMm B mpucyrcTBum mnpomnemnenta HFA152a, cormacHo m3o0OpereHuto, cHaOkeHHOMN
yKa3aHHBIMHU KJIAIIAHAMHM, TapaHTUpPyeT ynoOHyr crabunmsammio pH comepskamerocs B Heit
pacTBOpa, Aake B TEYEHHE JUIMTEIBHOIO MEPHOAA BPEMEHH, HApUMeEp, JaKe Yepe3 6 MecsLeB
1o cpasHeHuIo ¢ T=0.

HanpotuB, mnpu HCIONB30BAaHUM HEMOKPBITOH €MKOCTH (cpaBHUTeNnbHasi) pH 1o
CYIIECTBY TOBBIIAETCS OTHOCHTENBHO TOKazarens mpu 1=0, Takke obecrneunBast
noTeHuanbHoe cHwkenne FF% macc./macc., naxke mocie XpaHeHHsl B T€UEHHE TOJIBKO OIHOTO

mecsia npu 25°C, 94To MOKET ObITh MPUHSITO 32 KOMHATHYIO TEMITEPATYPY.



N3MEHEHHAS ®OPMYJIA U3OBPETEHUSA

1. EmkocTp s npuMmenenusi B ycrponictse pMDI, npudeM eMKOCTb COOEP>KUT COCTaB,
colepKallluii Nmo MeHbllel Mepe kopTukocrtepoun, cpenctso LABA, cpeactBo LAMA,
nponeuieHT HFA 152a wnn HFO, u ogmu wnu Gonee copacTBOpUTENeH, NMPUYEM €MKOCTb
MOKPBITA U3HYTPHU TMOKPBITHEM, COIAEPIKAIIUM IO MEHbIIEH Mepe COelWHEHHEe, BHIOPAHHOE W3:
SMOKCH(EHONBHOW CMOJBL, TEePPTOPHPOBAHHOIO TOJIMMEPA, NEePPTOPATKOKCHATIKAHOBOTO
noJuMepa, neppropaIKOKCHATKUIEHOBOTO MOJINMEPa, NePHTOPATKHIEHOBOTO MOJIUMEPA, TOJIH-
terpadTopatuneHosoro nojgumepa (Tedmnon), dropuposanHoro stuneH-nponmieHoBoro (FEP)
nojumepa, nomm¢upcynbponosoro mnonaumepa (PES), ¢ropuposanHOro stuneH-nponuieH
nonmpupcynsponosoro (FEP-PES) monmmepa, monmmamupzma, moiauuMupza, HOTMAMUAMMUAA,
nonudeHneHcynbpuaa, mia3Mbl, UX CMecel MM UX KOMOMHAIMH, I7ieé eMKOCTh 000pyJ0BaHA
KJIAIIaHOM, MMEIOIINM I10 MEHbIIEH Mepe OHY YIUIOTHUTENbHYIO MPOKIJIAAKY, U3rOTOBIECHHYIO
U3 MaTepuana, COAEp:Kallero 1o MeHbLIeH Mepe OAMH IMOJUMeEp, BBIOPAHHBIA W3 MOJUITUIIEHA
HHU3KOW IUIOTHOCTH, OyTHIJIOBOTO MOJHMMeEpa, BKJIIOYAsh XJIOPOYTHIIOBBIM MM OpOMOYTHIIOBBIH
MIOJIUMED, OyTaaneH-akpIIOHUTPIIIA, HEOIPEHa, EPDM (mommmep u3
STUWICHIPONUIEHAUEHOBOIO MOHOMEPA), TPE (TepMoTLIaCTHUECKHIA 3ACTOMED),
uukioonedunosoro cononumepa (COC) mnu ux koMOUHALHH.

2. Emxocte mo m.l, rae KOPTUKOCTEPOWA BBIOpAH W3 TPYMIbL, COCTOSINEH W3
Oyneconuna, OekjoMeTasoHa IUNpPONHMOHATa, (uyHH3OoNMAa, (GIYKATH30HA, LHMKJIECOHUA,
MOMETa30Ha, MOMETa30Ha Je30HHAa, pOQIIENIOHKUAA, TUAPOKOPTU30HA, MPEIHU30HA,
NPEAHU30JI0HA, METWINPEIHU30J0Ha, HagJoKopTa, Aeda3akopra, TrajonpeaoHa aleTara,
¢dayounHOMOHA aueToHunaa, (IYOLMOHHIA, KIOKOPTOJIOHA, THUIPEdaHa, MpenHukKapoara,
aJIKJIOMETa30Ha JUIPONMMOHATA, TaJOMETa30Ha, PHUMEKCOJIOHA, JEeNpOIOHa IPOMHOHATA,
TPUAMIIMHOJIOHA, OeTameTa3oHa, (JIyIPOKOPTH30HA, NE€30KCUKOPTHUKOCTEPOHA, podIienoHuaa u
STUMPETHOA TUKJIOALIETATA.

3. EmMxocte 1o m.2, rOe KOPTHKOCTEPOUHA TpEACTaBisieT coOoi OekjoMeTasoHa
JUTIPOITUOHAT W Oy IECOHU.

4. EMkocTh 1o Mr000My M3 MPEAIIECTBYIOLINX MYyHKTOB, rre cpenctso LABA BbiOpaHO
U3 Tpynmbl, cocrosimed u3. ¢eHorepona, Gopmorepona dymapara, dopmorepona ¢Gymapara
auruapara, appopMoTepoia, KapMOTepoJsia, HWHAAKATeposia, MUjIBeTeposia, OamOyTepona,
KJIeHOyTepOoIia, BUJIAHTEPOIIa, ojoaaTepoia, abequreponia, TepOyTallHa U CAIbMETEPOJIA.

5. Emxocte mo n.4, rae cpenctso LABA mpexncrasnsier coboit popmoreporna pymapara
OUTHIPAT.

6. Emxocte mo mm.l, rae cpeacTBO coCTaBa ajbT€PHATHUBHO BKIKOYAET CPEACTBO,
BBIOpAHHOE U3 IPYNIbL, COCTOsIIIEN u3 canpOyTamona u (R)-campbyTamonna.

7. EMKocTh 1o m0OOMy M3 MpEAIIecTBYIOLINX mr, rae cpenctso LAMA BeiOpaHO U3
IPYIIIBI, COCTOSIIEHN M3 TIUKOMUPPOHUS, METCKOTIOJIAMUHA, HIIPATPOITUS, OKCUTPOIIHSL, TPOCTIHS,
TUOTPIHSA, AKIHIUHASA U YMEKIHIUHIS W UX (hapMaLeBTHUECKH MPUEMIIEMBIX COJIEH.

8. Emxoctb 1o 1.7, rae cpencteo LAMA mnpencrasisier coboi OpoMU TTUKOMTUPPOHHSI.

9. EmMxocTh 1o mo0oMy U3 NpEeAIecTBYOMMUX MyHKTOB, rae nponeuieHT HFO BoiOpan



u3 rpynmsl, cocrosimed w3 1,3,3,3-terpapropnpornena  (HFO-1234ze) wu  2,3,3,3-
terpadpTopnponena (HFO-1234yf).

10. Emkoctp mo mo0OOMy W3 TPEAIIECTBYIOIINX IyHKTOB, H3HYTPU TOKPBITAS
MOKPBITHEM, coneprKamum (GpropupoBaHHbIi 3THIeH-iporieHoBell (FEP) mommumep.

11. Emxocte mo Jr00OMy U3 TNPEAIISCTBYIOLINX IYHKTOB, COJEpiKallas COCTaB,
JOTIONIHUTENBHO COAEPIKALINHA OUH W 00Jiee SKCIUMMMEHTOB U KUCIIOT.

12. Emkxocth 1o 1m.11, rae copacTBOpUTEND MPENCTABISAET COO0H anudpaTHIeCKUil CIHUpT,
uMerLui ot 1 10 4 aToMOB yriepona.

13. Emkocte mo m.12, rme amudaTU4eCKWil CHUPT MPENCTaBJsieT COOOW STaHOI,
NPEATIOYTUTENBHO O€3BOIHBIN.

14. Emxocts mo mnm.11-13, comepkamas cocTaB, IOMOJHUTEIBHO COAEPKALIUN
MUHEpAJbHYI0 WJIM OpPraHWYEeCKyl0 KHCJIOTY, BBIOPAaHHYIO U3 TpPYyIIbl, COCTOALIEH U3
XJIOPUCTOBOAOPOAHON, OPOMUCTOBOIOPOIHOM, a30THOMU, (hymapoBoii, GochopHO U TMMOHHOM
KHCJIOTBI, MaJIEMHOBOH KHCJIOTBI, YKCYCHOH KHCJIOTBI, KCHHA(OEBOH KHCIOTBI, IIaBEJIEeBOM
KHCJIOTBI, MOJIOYHOH KHUCJIOTBI, 2-METUINPOITHOHOBON KUCJIOTHI, SIOIOYHON KUCJIOTHI, Oy TAHOBOM
KHMCJIOTbI, BAHHOKAMEHHOIN KUCJIOTBI, IPONMOHOBON KUCJIOTHI, IEHTAHOBON KUCJIOTHI, SHTAPHOU
KHMCJIOTBI, TJIMKOJIEBOW KHUCJIOTBI, T€KCAHOBOW KHUCJIOTBI, MAajJOHOBON KMCJOTBI, TJyTapOBOMU
KHCJIOTBI, MyPaBbHHOW KHCJIOTBI, aAHUITHNHOBONW KHCJIOTBI, aCKOPOWHOBOM KHCIIOTHI, OCH30MHOM
KHMCJIOTBI U INIFOKYPOHOBOM KHUCJIOTBL

15. EmMkocTtb 1o 1. 14, rae KucioTa npeacTaBisieT COO0H XJIOPUCTOBOAOPOIHY IO KUCIIOTY .

16. Emxocth 1o JrO0OMy U3 TMPEAIIECTBYIOIIMX IYHKTOB, COJEpIKalias COCTaB,
JOTIOJTHUTEIbHO COAEP KA HU3KOJETYYU KOMIIOHEHT, BHIOPAHHBIA M3 TPYIIIbI, COCTOSIIEH
U3 TJIUKOJIEH, MPOMMJICHTJIMKOJIS, MOJHATUICHTJIUKOJIS, TIIMLEPUHA WU €r0 CJIOKHBIX 3(UpPOB,
acKOpOMIIATbMUTATA, U30NPOTUIMHPHUCTATA.

17. EMkocTh 10 F0OOMY M3 MPEAIIECTBYIOIIMX MyHKTOB, COAEpIKaliasi CocTaB B (hopme
pacTBopa.

18. Emkocts mo . 1-17, rae knanad cHaOkeH 3 yIUIOTHUTENbHBIMU MPOKJIAJAKAMH, BCE
W3 KOTOPBIX U3TOTOBJIeHbI U3 EPDM.

19. Emkocte mo m.1-17, rme kjamaH CHaO)Xe€H YIUIOTHUTENBHOH MPOKJIAIKOM,
nzroroiaeHHol u3z COC, a Takxe ABYMsl YIUIOTHUTEJIBHBIMU NTPOKJIAaKaMU, U3TOTOBJICHHBIMH U3
EPDM.

20. Emkoctp mo m.1-17, rae xinanaH cHaOKeH BYMsl VIUIOTHUTEJIbHBIMU MPOKIIAIKAMH,
00e 13 KOTOPBIX M3TOTOBJIEHBI U3 XJIOPOYTUIIOBOTO MOJIUMEPA.

21. Emkoctp mo m.1-17, rme kjamaH CHa0X€H YIUIOTHUTENBHOH MPOKJIAIKOM,
U3TOTOBJICHHON M3 OyTHIJIOBOTO Kay4ykKa, a TakXKe IBYMs VIUIOTHEHUSIMH, U3TOTOBJICHHBIMHU U3
EPDM.

22. Emxocts 1o mimn. 1-17, rae kinanan cHaOKeH ABYMS YIUIOTHUTEIbHBIMU TPOKIIAIKaAMH,
U3TOTOBJICHHBIMH 13 OpOMOYTHIIOBOTO TOJIUMED, & TAKXKe OJHOHN YIJIOTHUTEIBHON MPOKIIAIKOMH,
U3TOTOBJICHHONH W3 MaTepuana, BBIOPAHHOTO W3 TPYMIbI, COCTOALIEH M3 XJIOPOYTHIOBOTO

[OJIUMeEpa, OyTanneH-aKpUIOHUTPHIIA, HEOIIPEHA, EPDM (momumepa u3



STUJICHIPONUICHAUEHOBOTO MOHOMEPA), TPE (TepMOTLIIaCTHYECKHIA 3J1aCTOMED),
ukJoonedurosoro conommepa (COC) wmn nx KoMOMHALIAN.

23. Emxoctb o mobomy u3 m. 1-22, rae npomnemieHT npeacrasisier codoit HFA152a u
KJIanaH CHA0KeH YIUIOTHUTENbHON mnpokiaakoi, m3rortorieHHoit m3 COC, a Takke IByMs
VIUIOTHUTENIbHBIME TIPOKJIaIKaMH, U3rOTOBJIeHHbIMU W3 EPDM; wmiu knmanan cHaOxeH ABYMs
YIUIOTHUTENbHBIMUA TPOKJIAZKaMH, 00€ M3 KOTOPBIX M3TOTOBJIEHBI U3 XJOPOYTHUIIOBOTO
MOJINMEDPA.

24, EmxocTh MO JOOOMy U3 TNPEAIIeCTBYIOLINX IYHKTOB, COAEpKallas COCTaB,
uMeroLni Kaxkyeecs 3HaueHue pH, 3a0ydepennoe 1o ot 2,5 no S.

25. Emxocte mo m.24, copepskamiasi COCTaB, MMEIOUIMH Kaxylieecss 3HadyeHue pH,
3abydepennoe no ot 3 10 4,5.

26. Ycrpoiicteo pMDI, conepikamiee €MKOCTb MO JIHOOOMY U3 TMPEALIECTBYIOIINX
MyHKTOB

27. Yerpoticteo pMDI no n.26 f1st 1e4eHus pecrnupaTopHOro 3a00eBaHus, BHIOPAaHHOTO
u3 actmbl u/unu COPD.

ITo noBepenHocTH
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