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CTAHOAPTU3ALIUA ®APMALIEEBTUYECKUX CYBCTAHLIUA

no PA3OENY “4UCTOTA”
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IIpuBenena coBpeMeHHas KiacCH(HUKAIMSA IpuMeced B papMareBTHUECKAX CyOCTaHIMAX XH-
MHYECKOTO ¥ MUHEPAIBHOTO TPOHCXOXKAeHHA. [IpencTaBnens! o0me Noaxoasl K CTaHIapTH-
3anun (papManeBTUYECKUX CYOCTaHUMH XUMHUYECKOTO M MMHEPAIbHOIO MPOUCXOKACHHS 10
paszzeny «4ucrora» B 3aBUCUMOCTHU OT UX IIPOUCXOXKIEHH U TEXHOIOTUH NTOJyYEHNUs, a TAKKE
¢ yuéroM TpeboBaHUIl MUPOBOM U OTEUECTBEHHON (hapMaKoIeHHON IPaKTUKU

KuarueBble ciioBa: (I)apMaIIeBTI/I‘IGCKI/IB Cy6CTaHHI/II/I; MMpUMECH; YUCTOTA, CTaHAApTHU3alUs.

CoBpeMeHHBIE JICKAPCTBEHHBIE CPE/ICTBA XapaKTePU3Yy-
IOTCSI, MPEXIE BCEro, ¢ TOYKU 3PCHUS MX COOTBETCTBHSI
TpeOOBaHUSAM, TPEABABISIEMBIM K UX KadecTBy, 3(dek-
TUBHOCTH W Oe3omacHocT. CormacHo nokymeHTaM Bce-
MHUPHOHM OpraHu3aiuy 3IpaBOOXpPAHCHUS, Ka4eCTBO Jie-
KapCTBCHHOTO CPEJCTBA OLCHUBACTCS MO €r0 COOTBETCT-
BHIO TpeOOBAaHUSIM CTaHAApPTa KadecTBA, ITOJ KOTOPHIM
nmojpazyMeBaeTcs (hapMaKoICHHBIM CTaHIapT KadecTBa, B
YaCTHOCTH, (papMakoreiHasl cTaThs W/WIA HOpPMAaTHBHAsS
JOKyMeHTalus/HopmaruBHbiid gokymeHT (H/I). CornacHo
®enepanpHOMY 3aKk0HY Poccuiickoit Deneparuu ot 12 an-
pens 2010 . Ne 61-D3 “O0 obOpamnieHuy JIeKapCTBEHHBIX
cpencts” (B mocienHeit penakmuu ot 29.12.2015) k ie-
KapCTBCHHBIM CPEACTBAM OTHOCSTCS (papMaleBTHIeCKUe
CyOCTaHITNH U JICKAPCTBCHHBIE MPETaparhl.

dapmaleBTHYECKHE CYOCTAHIMH — JICKAPCTBCHHBIC
CpeZICTBa B BHJIE JICHCTBYIOIIUX BEIIECTB OMOIOTHYECKO-
To, 6PIOT€XHOJ'IOFI/ILIGCKOFO, MUHEPAJIBHOTO WM XUMHYC-
CKOTO TIPOMCXOXKJICHUs, oONajaronire QapMakoIormye-
CKOM aKTHBHOCTBIO, NPEIHA3HAYCHHBIC IS MPOU3BOJCT-
Ba, HW3TOTOBJICHUS JICKAPCTBCHHBIX IIpEMapaTtoB U
omnpeneIsonye 3pPeKTHBHOCTD.

Kak cnemyer u3 mpencraBieHHOTO onpeneneHus, dap-
MAaIIEBTHYCCKHE CYOCTaHIUM MOTYT HMETh Pa3lIHYHOE
MIPOMCXOXKJICHUE M HAXOJMUTHCS B PA3HBIX arperarHbiX CO-
crostHUSIX (puc. 1, 2), YTO CBHICTENLCTBYET O Pa3TUYUH
TpeOOBaHUH, IPENBIBISIEMBIX K UX Ka4ECTBY.

Tak KauecTBO JICKAPCTBECHHBIX CPEICTB, BKIIIOYAS M HC-
XOIIHBIE (papMalleBTHUYECKUE CyOCTaHIINHU, OHOIIOTHIECKO-
IO MPOUCXOXKJICHHS perIaMeHTUPYIOTCS obIiel (apmako-
nierinoit crarseit (ODPC) “buonorndyeckne JeKapcTBEHHBIE
cpenctBa” u apyrumu OP@C B 3aBHCHMOCTH OT TPYIIITHI U
MIOATPYIIIHI 3TOH KaTeTOPUH JEKapCTBEHHBIX cpencTB. Ka-
4ecTBO (papMaIleBTHUECCKUX CYOCTAHIIMHA pPacTUTEIBHOIO
npoucxoxaeHus pertameHtupyercs ODPC “JlexkapcTBeH-
HOE pacTUTEIbHOE CHIphE. DapManeBTHUECKUE CyOCTaH-
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UM PAaCTUTENBHOTO  MpoUCXoxkaeHHus . (OCHOBHBIE
TpeOOBaHMUS, MPEABIBIsIEMbIE K (DapMalleBTUIECKUM CYy0-
CTAHIIMAM XMMHUYCCKOTO M MHHEPAJIbHOTO IPOUCXOXKHE-
Hus, npencrasiaeHsl B ODC.1.1.0006.15 “Papmanesruye-
ckue cyocranuun’. TpeOoBaHHUS K KaueCTBY KOHKPETHOM
(hapMarieBTHIECKON cyOCTaHIINH, KaK IIPABIUIJIO OTPasKCHBI
B COOTBETCByIOIIEH (hapmaxomneitnoii crarse (PC).

®C — MOKYMEHT, YTBEP)KICHHBIM YIMOITHOMOUYECHHBIM
(eneparbHBIM OpPTaHOM HCIONHHUTENFHON BIACTH U CO-
JIlep Kallliii IepedeHb IOoKa3aTeslel KayecTBa U METOJOB
KOHTPOJISI Ka4eCTBa JICKAPCTBECHHOTO CPEICTBA.

IToka3arenn kadectBa, BKiIoyaemble B DC m/mmu HJ
Ha (hapMalEBTUYECKYI0 CYOCTAaHIIHIO XUMHYECKOTO HIIU
MUHEPAIbHOIO MPOUCXOKICHHUS MOXHO YCJIOBHO paszie-
JIUTh HA TPU TPYIIbL: HOAIMHHOCTb, YACTOTA U KOJIMYECT-
BEHHOE olpeseneHue. VcnbITaHus NOAIMHHOCTU I103BO-
JSIOT  TIOATBEPIUTH COOTBETCTBHE (papMalleBTHUECKON
CyOCTaHIINM e HAMMEHOBAHHIO, KOJIMUECTBEHHOE OIpeie-
JICHUE COfEpKaHUsI OCHOBHOIO ACHCTBYIOIIETO BEIECTBA
B (hapmaneBTHYECKOI CYOCTAHIIMU MO3BOJSIET FAPAHTHPO-
BaTh JIOCTHXKEHUE TPeOyeMoro (papmMakoIOrHuecKoro 3¢-
¢exra unn 3G HEeKTUBHOCTH JEKAPCTBEHHOTO IIpernapara, a
UCTIBITAaHUS YUCTOTHI (papMaleBTHYECKOH CyOCTaHIMU
00CCIICUNBAIOT HE TOJNBKO €€ 3(PEKTUBHOCTH B COCTaBE
JIEKapCTBEHHOT'O MIperapar, HO U ee 0€30MacHOCTb.

Uwmcrora (apmaneBTHUECKON CyOCTaHIIMU XapaKTepH-
3yeTcsl, MPEXKIIe BCETO, MPOpMIIEM IPIMECEH 1 UX conep-
xaHueM. CoIiacHO peKOMEHIANHUSIM, TaHHBIM B PYKOBO-
ncree BO3 mo “Hamrexameid hapMakoneitHON mpakTH-
Ke”, a Takke [apMOHM3HpPOBAaHHOMY TPEXCTOPOHHEMY
PYKOBOJICTBY MeXIyHApOIHONW KOH(EPESHIIMU Mo TapMo-
auzaruu (ICH) “IlpuMecn B HOBBIX (hapMalieBTHYCCKHX
cyocraniusix” (Q3A) [1] u “PykoBOICTBO 110 OCTATOYHBIM
pactBoputensim” (Q3C) [2] u nmp., TPUCYTCTBYIOLIUE B
(apManeBTHIECKUX CyOCTaHIMAX IPUMECH MOXKHO B IIEp-
BOM NPHUOIMKEHUU MOAPA3JCTUTh Ha 3 OCHOBHBIC IpPyII-
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Puc. 1. Knaccuduxaius GpapmaneBTHISCKUX CyOCTaHIIUIA IO IPOUCXOKICHHUIO.

MbI; OPTaHUYECKUE MPUMECH, OONBIIMHCTBO M3 KOTOPHBIX
SIBIISICTCS.  POJICTBEHHBIMH, HEOPraHUYECKHE IPHMECH;
pacTBOPUTENIN — BOJIa U OCTATOYHBIE OPTraHUYECKHE pac-
TBOPHUTEIH, TPUMECH OUOJIOTMUYECKON IPUPOJIBI U HEKOTO-
peie apyrue. [Ipu 5TOM cieayeT oTMeTHTb, 4To Ais (ap-
MAalleBTUYECKUX CYOCTAHIIMHA OPTaHUYECKOW MPUPOJIBI Xa-
PaKTepHO MPHUCYTCTBUE BCEX 3 TPYIII MPUMECCH, OHAKO
HeOpFaHI/I‘IeCKI/Ie HpI/IMeCI/I B HUX HAUMCHEC BI)Ipa)KeHI)I.
Heopranudeckue ¢apmarieBTHUECKHE CYOCTaHIMH Kak
XUMHYECKOTO, TaK U MUHEPAIBHOTO MPOUCXOKICHHS CO-
JIepKaT TPEUMYIIECTBEHHO HEOPraHMYeCKUue MPUMECH,
BOJly U B PsIJIC CITy4acB OCTAaTKH OPTraHUYECKUX PACTBOPH-
TEIICH.

OOmenpunsTas KiaccuuKanus IpHUMecei moapase-
JsIeT MX Ha o0Imme, XapakTepHBIC U Pa3IH4YHbIX CyO-
CTaHLMUH, U crienupuUecKue, MPUCYTCTBUE KOTOPBIX 00Y-
CJIOBJICHO TIPUPOION U CTIOCOOOM MOTYYESHHUST KOHKPETHOM
(hapmarneBTuueckoii cyocraniuu. Kpome Toro, mpumecu
MOTYT OBITH OIyCTUMBIMH, B 3TOM CIlly4dae UX coJepiKa-
HHUE CTPOro perilaMeHTUPOBaHO, U HeJoIrycTuMbIMu. [Ipu-
CYTCTBHE HEIOIYCTHUMBIX MPUMECEH MOXKET TPUBECTH HE
TOJNBKO K CHIDKCHHIO (hapMaKoIIOTHYeCKoro sddekra e-
KapCTBEHHOI'O IIperapara, HO U K HEXeJaTeJIbHOMY IIO0-
0O4YHOMY JIECHCTBHIO.

Tak, Hanipumep, B papmanieBTHyecKoit cyocTannmu Ka-
TIHST XJIOPUJL IJIS1 TApPEHTEPAIbHBIX JIEKAPCTBEHHBIX Mpera-
paTroB HEJOITyCTUMO MPUCYTCTBUE MOHOB HATPUs, TaK Kak
OHU SIBIISIIOTCSI AHTATOHUCTaMH 10 MEXaHU3MY JCHCTBUS
HA Cep/ICYHYI0 MBIIIILY.

B ®©C unu H/I Ha dapmanieBTHUECKUE CyOCTaHIIMN Op-
TaHUYECKOM NPUPOJIbI, KaK MPaBUIIO, BKIIIOYAETCSA HCIIBI-
TaHWe MoJ Ha3BaHueM ‘“‘PorcTBeHHbIe MpuMecH”, TipeaHa-
3HAYCHHOE /11 KOHTPOJISA POACTBEHHBIX OPTraHMYeCKUX
npumeceii [3], sBisromumxcs crnenuduueckumu [4, 5]. Ta-
KHe TIPUMECH MOXKHO TOZIPA3JCIHUTh Ha 2 OOJBIIHNE TPyTI-
TIbL: TEXHOJIOTUYECKHE IPUMECH, O0YCIIOBIICHHBIE TIPOIIEC-
COM IIPOM3BOJCTBA, U MIPUMECH, MPEACTABIIOIINE COOOM
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MPOOYKTHl pacmaia (aerpaganuu) (hapMameBTHIeCKOH
cyOCTaHIUM, TO €CTh IpUMecH, 00pasyrolyecs B IIpoLec-
Ce e XpaHCHHs IOJ ICHCTBHEM DPa3IHYHBIX (PaKTOPOB,
HaNpUMep, TEMIIEpaTypsl, cBeTa, pH cpeabl win B3auMo-
JICUCTBHS C MAaTEPUAJIOM [IEPBUYHON YIIAKOBKH.

K TexHOMOTHYEeCKUM IPAMECSIM OTHOCSTCS:

Hcxoonvie mamepuans — UCXOJHbIC MaTCpHAIBl WU
(hapmarieBTH4ecKre CyOCTaHIINH, UCTIONB3YyEeMBbIE ISl CHH-
Te3a Ipyrux (GpapMareBTHYeCKuX cyocTtannuii. OueBHIHO,
YTO OHHU JOJDKHBI OBITH IO BO3MOKHOCTH OTOOpaHBI U
MPOBEPEHBI TaK, YTOOBI WX BIMSHHEC HA ITOJUIMHHOCTS,
YUCTOTY M KauyeCTBO (PapMaleBTHUECKON CyOCTaHIIUHM B
MOCTEYIOmEeM OBUTO HE3HAYNTEIHHBIM.

Tpomesicymounvie npooykmol (uHmepmeouamol) — op-
TaHUYECKUE COCTUHEHHs, oOpasyiolmecss B Iporecce
cuHTe3a (papmaneBTHUYeckol cyOcTanimm. K HEM OTHO-
csITes:

MPUMECH B PE3yJbTaTe PEaKLnil eperpynIupOBKH;

TIPUMECH B PE3yNbTaTe JIOKAMBHBIX (i Sifi) peaxiuii;

PEaKIMOHHOCIIOCOOHBIE TPOMEKYTOYHBIEC TPOILYKTHI;

npuMecu Onc-coequHeHu (00pa3oBaHUe TUMEPOB).

Tlobounvie (conymcmesyrowue) npodykmul (CyonpooyK-
mbl) — TPUMECH, UMCIOIIIUE CTPYKTYPY, OI00HYI0 dhap-
MAaIeBTHIECKON CyOCTaHIINH, U BKITIOYAIOT B CEOs:

MPOIYKTHI HEMIOIHBIX PEAKIIUIA;

HEPeaKLHOHHOCIIOCOOHBIE MMPOAYKTHI;

MPOIYKTHI IPOIOIKEHUS PEaKIIni;

MPOAYKTHI PEaKIni H30MEpU3aIINH;

MPOIYKTHl HEKENATEIBHBIX PEaKIMi MEXKIY HCXOIHBI-
MU MaTepualiaMi, IPOMEKYTOYHBIMHU MPOTYKTAMH, XUMHU-
YECKUMH PeareHTaMu MM KaTaln3aTopaMu.

Ilpodyxmul  npeobpaszosanus (mpancgopmayuu) no-
OOUHBIX NPOOYKMOB, B TOM UYHUCIIC MPOU3BOIHBIC MOOOU-
HBIX TIPOIYKTOB.

[omamopdubie GopMBI.

XupanbHbIC IPUMECH:

SHAHTHOMEPBL;
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JIacTepeoMephbl.
Peaxmuevi, nueanowr u kamanuzamopwvl u ap.
[IponyxTel pacnana (merpaganun) GapManeBTHYECKOM

CyOCTaHIIM, BO3HHMKAIOIIME B IMPOIECCe e¢ XPAHCHUS B

pe3yabrare pasIMYHBIX XMUMHUYECKHX pEeaklui yCIOBUI

Cpebl, KaK TO:

— 2UOpPONU3A, KOMOPOMY HOOBEPI*CEHb, HANpUMep, po-
W3BOJIHBIE KapOOHOBBIX KHUCIIOT; COEIMHEHHUs, CoJepiKa-
e (PYyHKUMOHAJIbHBIE TPYIIIbl, YyYBCTBUTEIbHbIE K KH-
CJIOTHO-LIENIOYHOMY THAPOIN3Y (Hampumep, aleTHIIcCaId-
LWJIOBAsl KKCJIOTA, aTPOIKH U XJIOpaM(PEHUKON);

— OKUCeHUsl, K KOMOpOMY OMHOCUMCSI aBTOOKHUCIIEHUE
B pe3ynbTaTe IeMHOro, CBOOOIHO-PaIUKaIEHOTO ITPOoIIec-
ca. Hampumep: merorpekcar, aguHazojnaM, KarexoJlaMu-
HBI, CONPSKEHHbIE TUEHbI (PETHHOJIA alleTar), HUTPO30- U
HUTPOIPOU3BOIHBIE;

— ¢omonu3za, oA KOTOPHIM ITOHUMAIOT PACIICIVICHNE
KOMIIOHEHTOB JICKAPCTBEHHBIX CPEJCTB MO/ BO3JCHCTBU-
eM YO-u3imyuenns (Harmpumep, MUIPOoIIOKCAINH);

— 0eKapOOKCUnIUposanus — yTpaTbl KApOOHOBBIMHU KH-
CJIOTaMU JAMOKCHJA YIIepoaa M3 KapOOKCHIIBHBIX TPy
[P HATPEBAaHUH;

— 9KCmpemanbHblX 3Havenuti pH, Ipu KOTOPBIX IpOMC-
XOIAUT KUCIBIA WM MIEJIOYHON THAPOIIH3;

— 83aUMO0€LICMBUSL C YNAKOBOUHBIM MAMEPUATOM.

[TockoibKy cXeMbl CHHTE3a U OYUCTKU XMMHYECKUX CO-
€/IMHEHUH MOTYT OBbITh Pa3JIMYHBIMH, MUPOBas (hapMako-
NeifHas TpaKTUKa BCE 4alle oOpalaeTcs K HPUHIUILY
BKJItoueHUs: B MoHorpagpun/®@C Ha ¢apmanieBTHUIECKHE
CyOCTaHIIMM MaKCHMAJIbHOTO YMCJIa BO3MOXKHBIX IpUME-
ceil ¢ TeM, uToObI npu coctaBnennu HJ| Ha cyOcraHmio
MIPOU3BOUTEIH MOT OTOOPA3HUTh B HEH T€ MPUMECH, KOTO-
pble XapaKTepU3yIOT HCIIOJIb3YyEeMYI0 CXeMy CHHTe3a U
ouucTKu. B Hactosimee Bpems noxarotosieHa OPC “Op-
TaHUYECKHUE IIPUMECH B (hapMaIleBTHUECKUX CyOCTaHIUAX
U JIEKapCTBEHHBIX IIpenaparax’, IpeJHa3HaueHHas s
BKItoueHust B [ocynapcreennyto dpapmaxomnero (I'D) PO.

Juis co3manus mpodmiis BceX BO3MOXKHBIX IpUMecei
BO BHOBb PETHCTPUPYEMBIX (apMaIleBTHYCCKHX CyOCTaH-
LUSAX TPOBOAATCS UCCIIEIOBAHUS C TOMOIIBIO CTPECCOBBIX
ucnblTaHuid [6]. 3HaYeHHEe TaKUX HCIBITAHUI MHOXECT-
BEHHOE:

BO-TICPBBIX, WACHTH(HUIUPYIOTCS BCE BOZMOYKHBIE TIPO-
IYKTBI pacraja;

BO-BTOPBIX, OMPECISIOTCS ITyTH paciaa;

B-TPEThUX, OLICHUBAETCS CTA0MIBHOCTD MOJIEKYJIbI CyO-
CTaHLIUU.

Kpome Toro, nccinenoBaHus ¢ HOMOIIBIO CTPECCOBBIX
WCTIBITAHUHA CONICHCTBYIOT pa3pabOTKe aHATUTHYCCKUX
METOJHK OIIEHKH CTaOMIBHOCTH M BHOCST BKJIAJ B CKpH-
HUHT NOTEHLHAIbHBIX T€HOTOKCHHOB.

[Ipu npoBeaeHNHU UCCIEIOBAaHUH C TIOMOIIBIO CTPECCO-
BBIX UCIBITAHUH 10 OTACIBHOCTH MM KOMIUIEKCHO JIOJIK-
HO OBITh M3YYEHO BIMsAHUE Ha (hapMaleBTUYECKYIO CyO-
CTAHIIHIO:

TeMIeparyp, NPEBbILIAIOIINX TEeMIIEPaTypbl XpaHEHHS
C IocJieoBaTeNbHbIM ee noBbieHrneM Ha 10 °C (Hanpu-
mep, 50, 60 °C u T.1.);
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Puc. 2. Knaccudukanus papmaeBTH4ecKiux CyOCTaHIMH MO CO-
CTOSIHHIO.

MOBBIIICHHON BJIQXXHOCTH (HAIPUMEpP, OTHOCHTEIbHOM
BIIQXXHOCTH 75 % ¥ BbIIIE);

OKHCIJICHHS, TIPH HEOOXOTUMOCTH;

(horonuza, mpu HEOOXOTUMOCTH;

rUIpOJIM3a B LIMPOKOM MHTEpBaje 3HaueHui pH, eciu
JeicTByIOIIEee BELIECTBO HAXOAUTCS B BUJIE pacTBOpa WK
CYCHEH3HH.

[Tpu 3TOM yCIIOBHS CTPECCOBBIX UCTIBITAHUMN SIBIISIOTCS
0oJiee JKECTKMMH OTHOCHUTEITFHO YCIIOBUI UCTIBITAHUS CTa-
OMIILHOCTH C TIOMOIIbIO YCKOPEHHBIX UCTIBITAHH.

[IpaBubHBIN BEIOOP AaHAJIMTHYECKHX METOJIOB aHAJIU-
3a mpuMeceil HeoOXoaUM Ui oOecrieueHus JOCTOBEPHO-
CTH TIOJy4aeMbIX JaHHbIX. [Ipu 3ToM paspabaTbiBaeMble
METO/IbI IOJKHBI 001a/IaTh TOCTaTOYHOW YyBCTBUTEIBHO-
CTBIO ISl OTIPENICICHUS] HU3KUX YPOBHEH 3HAUMMBIX TPH-
Mecel.

B kauectBe MeTO0B onpeneneHus npuMeceil Ha mnep-
BOM MECTE B HACTOsAIIEee BpeMs I10 YacTOTE IMPUMEHEHUs
HaXOJATCA CIEKTPOCKONUYECKHE METOIbl: YD-CHeKTpo-
METpUS U CHEKTpOMeTpus B BUIAUMOH obnactu, UK-crek-
Tpomerpusi ¢ Dypre-nipeodbpazoBanuem, AMP-crnekrpo-
ckorust 1 Macc-criekrpomerpust (MC).

Jnst pazneneHuss CyMMBbI TPHUMECEH HCTONb3YIOTCS:
ToHKOCIHOMHas xpomatorpadust (TCX), razoBas XpoMaro-
rpadus (I'X), BEICOKOA((DEKTHBHAS JKUAIKOCTHAS XpOMa-
torpadus (BOXKX), kamwuisapHeii anekrpodopes (K3),
CBEPXKPUTHYCCKAs XUAKOCTHAs Xpomarorpadus (CKX).

Bcé game ncnons3yloTcs KOMOMHUPOBAHHBIE METOJBI
paznenenuss u aerekrupoBanus: ['X-MC, xuakocTHas
xpomarorpapust (OKX)-MC (anexrpocnpeii), XX-MC c
JIMOJTHO-MaTPUIHBIM JIETEKTUPOBAHUEM AMD),
KX-AMP, XKX-AMP-MC ¢ JIM/I.

i BbLAENIeHUs MPUMEcel NMPUMEHSIOTCS pa3JInuHbIe
MpernapaTuBHbe METOIbl: TBepAoda3zHas OSKCTPaKLuS;
KHUJIKOCTHAsI SKCTPAKLUS; YCKOPEHHAasl SKCTpaKIusl pac-
TBOPHUTEISIMH;, CBEPXKPUTHYECKAsl >KUIKOCTHAs SKCTpPaK-
usi; KOJIOHOYHasi Xpomatorpadus; Gisn-xpoMarorpa-
¢us.

Co3naBaeMblil ¢ TIOMOLIbIO Ha3BaHHBIX METOJOB IPO-
(buITE IpUMeEce TOIHKEH 0TOOpaKaTh BCE MPUMECH B -
HOU (opMe It 00ecredeHUs] KOHTPOIIS JIFOOBIX H3MEHe-
Huil B HEM. [Ipodumie mpumecei 10/mKeH 0TOOpaxarh Kak
MIPUMECH, CBA3aHHbBIE C IPOLIECCOM CHHTE3a, TaK U IIPUMe-
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CH, SIBJISIFOILMECS MPOAYKTAMH pacriaia u/Wid B3auMoaeH-
CTBHSL.

K HeopranmyeckuM mpumMecsiM OTHOCSTCS PEaKTUBBI,
JUTaHIbl U KaTAIU3aTOPbI; TSKEIIbIE METAJLUTBI UITH JIPyTHE
OCTaTOYHBIC METAJUIBI; HEOPraHUYESCKUE COJH; IPYTHE Be-
niectsa (HarpuMep, QUIBTPYIONIME MaTepHalibl, JpeBec-
HbIi yronb) [3]. Kak ormMeuanocs panee, HeOpraHMIECKHe
npuMecH 0oJiee XapaKTEepHBI I papMaleBTHYECKUX Cy0-
CTaHIIMHA HEOPraHWYECKOH NPUPOIBI, OCOOCHHO MHHE-
PaJIbHOIO MPOUCXOXKIEHHS, TaK KaK IPOLIECC MOIyYSHUs
W3 MPUPOAHBIX MUHEPAJIOB U JAPYTUX IPUPOIHBIX MCTOY-
HUKOB (HampuMmep, Homa n3 MPOMBIBHBIX BOX HE(TSIHBIX
CKBa)XXMH) M IOCJIEAYIOIIEH OYMCTKU OCYIIECTBIISIETCS C
HCIOJIb30BaHUEM IPEUMYILECTBEHHO HEOPraHMYeCKUX
KHCJIOT, OCHOBAHMH, COJICH U T.JI.

[IpuMecn HeoOpraHMYECKHUX COJEeH MOTYT Mojapasje-
JSThCSA Ha aHUOHBI M KaTUOHBI, KaK MaJiO-, TaK U BBICOKO-
TokcuuHble. K uncny oOmux nmpumeceil KaTHOHOB Halle
Bcero oTHocsTes woHbl Na*, K, NH,*, Ca?", Ba?". K 06-
MM T[pPUMECSM aHHOHOB MOHO oTHectd Cl-, SO,
NO,, NO;~.

[IpumMecu apyrux aHHOHOB M KATHOHOB Yallle BCEro OT-
HOCSATCSI K CIIEN(PUICCKIM.

B pasmnunbix pazgenax '@ XIII n3nanus npegycmor-
peHo omnpenenenue 15 annonoB u 17 xarnonos. K anmo-
HaM OTHOCSTCS KapOOHAaThl, OKCAIaThl, IEPOKCHUIBI, CYIlb-
(atbl, cynbduUTHI, TapTparkl, GhepporuraHuasl, Gpocdarsl,
XJIOpUIbI, OpoMaTbl, OpOMUIbI, HOAUIBI, HUTPAThI, HUTPH-
TBI, cymbQumsl. K karmoHaMm NpHHAIIECKAT aTFOMUHHM,
JKeNe30, Kajdui, Kalbllui, MarHuii, Meab, cepedpo, IUHK,
KaJMHUii, MapraHel, MoJI10/IeH, HUKeIb, 0JIOBO, NaJlaJAnH,
PTYTh, CBUHELL, XPOM.

CootserctBytommuMu OPC periaMeHTHPOBAHO COJEp-
JKaAHUE CYMMBI TSOKEIBIX METAJUIOB Y MBIIIBSKA, TPUBEIC-
HBI METOJIBI UX ompenenenus [7, 8].

Kak mpaBuio, conepkaHue THKEJIBIX METANJIOB HE
noskHo npesbiath 0,001 %, ecnu HeT Apyrux ykazaHui
B ®C mmm H/I.

MbIbAK ONPENENAIOT B TOM ClIydae, KOrzia UCXOIHOe
CBIPbE WJIM POLIECC MOIyYEHHs CyOCTaHIIMHM MOXKET Mpel-
nonararb Hanuuue As. ConepaHue MbIIIbsKa, Kak Mpa-
BUJIO, He JoipkHO npesbimark 0,0001 % [3]. Ognako npu
Haimuunu B HJ apyrux HopMaTHBHBIX TpeOOBaHU, Ooee

TaG6unuma 1
Kputepun HOPMHPOBaHHSI AOIMYCTHMOIO COMEP:KAHUS TKEIbIX
MEeTAJJIOB

CytouHnas no3a, uintensHocTh BBenenue nokasarens “Tspkenbie MeTanas”

T‘/HSHB JICUCHUs, THU u yCTaHaBHl/lBaCMHﬁ npej:len, ppm

>0,5 <30 BBoaurcs nokazarens “Tsokennle MeTa-
ns1”, penen — 20

>0,5 > 30 BBoaurcs nokazarens “Tsokensle MeTa-
ns1”, mpenen — 10

<0,5 > 30 BBoaurcs nokazarens “Tsokensle MeTa-
ns1”. Ecim cyOcTanus npeqHa3HadeHa
JUISL TIPOU3BOJICTBA TTAPEHTEPAIIbHBIX IIpe-
naparos, To npenen — 10, B Ipyrux ciy-
gasgx — 20.

<0,5 <30 TTokasarens “Tspkenbie MeTaLIbI HE BBO-

JIATCSL.

BBICOKHX, OLIEHMBAETCSl JOMYCTUMAasi TOKCMYHOCTH STHX
COEJIMHEHU, UCXOASI U3 Pa30BOM, CyTOUHOM M KypCOBOH
JI03bl NpUEeMa JIEKapCTBEHHOro mpenapara. Hampumep,
KPUTEPUH HOPMHUPOBAHUS JIOIYCTUMOIO COACPIKAHUS TA-
XKETBIX METOJIOB MIPEACTABICHEI B TA0M. 1.

ITpu ounctke GapMareBTHIECKUX CyOCTaHINI pa3iny-
HBIMH METOJaMH, BKJIIOUYas MEPEKPUCTAIUIM3ALNIO, HC-
MOJIB3YIOT BOJy OYMIICHHYIO WM pa3iM4yHbIe OpraHude-
CKHE PaCTBOPHUTEIIH.

Omnpenenenne coaep>Kanus BOABI OCYIIECTBIISIIOT METO-
nom Gumiepa (ODC “Onpenenerue Bozpl”). Coneprxkanue
BOJIbI PETIIAMEHTHPYETCSI U B MOCIIEAYIOIIEM CTPOTO KOH-
TPOJHUPYETCSL.

Oo6mast 3042 Wi cyab(aTHas 30J1a XapakTepu3yeT
o01Iyr0o MuHepanu3anuio cyocraniuu. Kak mpaBumiio,
cynb(harHas wid oOIias 30jla HE JIOJDKHA IPEBBINIATH
0,1 % [3].

Ucnbitanus “TloTepsi B Macce NpU BbICYIUMBAHUM
nnu “Boga” mpoBOIAT JUIST KOHTPOJISI COACPIKAHMSI JIETY-
YHX BEIIECTB W BJAru B cyOcTaHuu. TpeGoBaHMs K IIPO-
BeJieHUIO ucnbITaHus pernamentupytorcs B ODC “Tlore-
ps B macce npu BeicymmBanun” u ODPC “OmnpenencHue
Boabl”. Ecii cyOcTaHIMs HE SIBISETCS KPUCTAILUIOCObBa-
TOM, TIOTEpPSI B Macce MMpH BEICYIIMBAHUN HE JOJDKHA TIpe-
eimats 0,5 — 1,0 %.

Tabnuma 2
IpeneabHo A0ONMYCTHMOE COEPKAHHE B JIEKAPCTBEHHBIX CPEICT-
BaX OCTATOYHBIX OPraHHYECKUX PacTBOPHTEIEl 2 Kiiacca TOKCHY-
HOCTH.

[IpenensHoe conep- [lpenensHoe coaep-

Pactsopureun JKaHHE, MT/CyT JKaHue, ppm
ALeTOHUTPUIT 4.1 410
Tekcan 2,9 290
N,N-/IumeTrnaneramug 10,9 1090
N,N-Iumerundopmamu,g 8,8 880
1,2-JlumeToKCHITaH 1,0 100
1,4-JInokcan 3,8 380
1,2-JluxnopaTen 18,7 1870
Kcwuon 21,7 2170
Meranon 30,0 3000
MeTuinoy THIIKETOH 0,5 50
MetuieHxJI0pHg 6,0 600
N-MeTuanupponuioH 5,3 530
MeTnnukiorekcan 11,8 1180
2-MeTOKCHUATaHOI 0,5 50
Hurpomeran 0,5 50
TTupunun 2,0 200
Cynbegonan 1,6 160
Terparunpodypan 72 720
Terpanuun 1,0 100
Tomyon 8,9 890
Tpuxnopsten 0,8 80
dopmamuyg 2,2 220
Xopb6eH3on 3,6 360
Xnopodopm 0,6 60
Iluknorekcan 38,8 3880
DTHIIEHITIUKOIb 6,2 620
2-DTOKCHITAHOI 1,6 160

>
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OcTaTo4yHbIe KOJTNYECTBA OPraHMYeCKNX PACTBOPH-
Teseil. B maHHOM pasjerne yka3blBarOTCS HaHMEHOBAHMS
OpPraHUYECKUX PACTBOPUTEINCH, KOTOPBIE UCHONb308ANUCH
6 MEXHONI02UUECKOM npoyecce NoyyeHus gapmayesmute-
cKoll cyocmanyuu, 1 HOPMbI (IOMyCTUMBbIC 3HAUEHHS) UX
cozepxanus. Hanndne B cyOCTaHIIMU APYTHUX PacTBOPHU-
TeJlel B KOHLEHTpauusx, npessimaommx 10 % ot peria-
MEHTHPYCMBIX CTaTheH, SIBISETCS NMPHU3HAKOM HCIIOIB30-
BaHMS HE3aPETUCTPHPOBAHHON TEXHOIOTHUH IPOU3BOICTBA
cyocranun. OnpeneseHne HaIWINs OPraHWYECKHUX pac-
TBOpHTENCH B (papManieBTHIECKUX CYyOCTAHITHSIX U HOPMH-
pOBaHME MX KOJMYECTBEHHOTO COICPKaHMS PErIIAMEHTH-
pyerca ODPC “OctarouHbie OpraHUYECKHUE pPacTBOpPHUTE-
mu” [9]. Tlpu 3TOM HOPpMHPOBaHHE OOJIBIIIMHCTBA PACTBO-
pUTeNei BBOMUTCS ¢ YY4ETOM UX TOKCHYHOCTH (Tadd. 2).

K nmpumecsm OHONOTHYECKOH TPUPOABI CIEAYET OTHE-
CTH Kak IaTOTeHHBIC, TaK W HE IaTOTCHHBIE MHKpPOOpra-
HU3MBI, TPOAYKTHI WX JKU3HEIACATCIFHOCTH, TpUOBL B
Cllyyae IOJYCHHTCTUUCCKUX CYOCTAHIUH IPHPOIHOTO
MIPOUCXOKICHUS CIIEAyeT W3y4aTh BUPYCHYIO Oe3omac-
HOCTB U Ty0OUaTyro sHIedaIonaTuio.

KoHTpoib 3THX mpuMecell 0CyLIeCTBISETCS B COOTBET-
ctBuu ¢ ODC:

MUKpPOOHOJIOTHUECKAs YUCTOTA;

CTEPUIbHOCTB;

OakTepuabHbIE SHIOTOKCHHBI;

BUpYCHAas 0€30I1aCHOCTb;

ry6uaras sHiedanzonaTus u ap.

Pabota BbINOJIHEHA B paMKax roCy/lapCTBEHHOTO 3aj1a-
Hus  OI'BY  «HUODCMII»  MunzapaBa  Poccun
Ne 056-00023-18-02 Ha mpoBefeHUE MPUKIATHBIX Hayd-
HBIX HCCIIeIOBAaHUIH (HOMEp TOCYAapCTBEHHOrO yuera
HUP AAAA-A18-118021590049-0).
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STANDARDIZATION OF PHARMACEUTICAL SUBSTANCES

WITH RESPECT TO PURITY

Yu. F. Olefir, E. |. Sakanyan, T. B. Shemeryankina, S. P. Senchenko,
S. A. Zaitsev, and A. V. Barmin

Scientific Centre for Expert Evaluation of Medicinal Products, Moscow, 127051 Russia

Modern classification of impurities of chemical and mineral origins in pharmaceutical substances is presented. General approaches to the standardization of
pharmaceutical substances with respect to purity are outlined depending on the production technology, the origin of possible impurities, and requirements of

the international and domestic pharmacopoeial practice.
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