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PEHTI'EHOBCKAS JU®PAKTOMETPUSA B ®PAPMAIEBTUYECKOM
AHAJIM3BE: TIPAKTUKA INPUMEHEHUSA HACTOJIBHBIX
JANPPAKTOMETPOB "IUDPPEN"

[loxazaHbl TpaHUIIBI MPUMEHIMOCTH PEHTIeHOIn(PpaKIMOHHOTO MeToa anann3a (XRD-anamza) mist KOHTpo-
751 TOTOBOM (hapMaleBTUYECKOM MPOAYKIHMH, KOHTPOJSI COOTBETCTBHs OOpa3LOB JIEKAPCTBEHHBIX CPEICTB Ha
Pa3HBIX CTaaUsAX TEXHOJIOTMYECKOro Ipolecca TPeOOBaHUSIM PErIaMeHTOB NMPEeINpUsSTHs, MOHUTOPUHIA 00pa-
30BaHMSI MEXaHOKOMIIO3UTOB C M3MEHEHHOH PeaKLMOHHON COCOOHOCTHIO, TBEPLO(a3HBIX pEeaKUMi, NOIUMOp-
¢u3ma, n3MeHeHNs OMOIOrNYeCKOW aKTHUBHOCTH BEILECTB M JIGKAPCTBEHHBIX CPEICTB U T. A. Bo3amokHOCTH Me-
Toga XRD-aHain3a OpoOHIUTIOCTPUPOBAHBI 3KCIIEPUMEHTAIBHBIMU JaHHBIMH, ITOJYYEHHBIMU IPU MOMOLIN Ha-
cTonbHOTO Mudpakromerpa "JIndpei" oredecTBEHHOr0 MPOU3BOCTBA.

K. ca.: XRD-ananus, npasuna GMP, KOHTpOJIb KauecTBa JEKapCTBEHHBIX CPENCTB

BBEJIEHUE

MHorouucieHHble HaydyHble U OTpacieBble My0u-
KallM{ TIOCIIEHET0 BpeMeHu [1-5] cBUAETenhCTBYIOT
0 HEYKJIOHHO PacTylLIeM HMHTepece MHUPOBOro (apma-
LEBTHYECKOTO COOOIIEeCTBA K PEHTTEHOBCKOW -
(pakTOMETpUM Kak MOIIHOMY HHCTPYMEHTY JUIs
(hapMaIeBTHYECKOro aHaIIN3a.

Meron XRD-aHanu3a BKIIOYEH B BEIYIIHE MHUPO-
Bble (hapmaxorien: amepukanckyto (USP 39, paznen
941), esponeiickyto (Eur. Ph. 8, paznen 2.9.33), amnon-
ckyto (JP XVIIL, pasmen 2.58) m poccuiickyto (I'®
X1, OPC.1.2.1.10011.15).

PentrenomupakiinoOHHbIA METONl TPUMEHSETCS
Ha pa3IMYHbIX 3TaNax MPOU3BOACTBEHHOI'O KOHTPOJIS
(dapMopenapaToB: OT BXOZHOI'O KOHTPOJIS CBIPbS 1O
KOHTPOJIS TOTOBOM HMPOAYKLMHM, BKJIIOYAsh MeXoIrepa-
IIMOHHBIN  (BHYTPHUIIPOW3BOACTBEHHBIH) KOHTPOIIb.
DTO MOHUTOPHHI MEXaHWYeCKOW M XMMHYECKOH aK-
TUBAIlMM TBEPIBIX BELIECTB, MOHUTOPUHI 00Opa3oBa-
HUSI MEXAaHOKOMIIO3UTOB C H3MEHEHHOW PEeaKIIMOHHON
CHOCOOHOCTHIO, TBEpAO(DA3HBIX PEaKIHiA, MOIHMOpP-
¢m3ma, u3MeHeHHsT OMONOTHYECKOH aKTHBHOCTH Be-
LIECTB U JIEKAPCTBEHHBIX CPEACTB U T. A. Kpome Toro
Meron XRD-aHamu3a NPUMEHSIIOT JUIsl ONpENeIeHUs
MOJUTMHHOCTH  (papMaIieBTHUeCKNX CyOCTaHIIMA JIe-
KapCTBEHHBIX IIPENapaToB, MOIYyYEHHbIX B BUIE KPH-
CTAJUTHMYECKUX MOPOITKOB [1-6].

B nmanHO#l paboTe 3TH MOMOKEHUS TPOMILTIOCTPH-
POBaHBbI HKCIEPUMEHTAIbHBIMUA JaHHBIMH, MOJIYy4EH-
HBIMH [pPHU IIOMOIIM HACTOJIBHOIO AudpakTOoMeTpa
"Nudpeit" (mpoussoacrea AO "Hayunspie mpubopsr”,
Cankrt-Ilerepbypr), B Tom umncie coBmectHo ¢ OAO
"Mocxumdapmmpenapatsl” um. H.A. Cemamko".
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JTADPAKTOMETPHI CEPUH "TUDPEN"

OTnuuTenbHON 0COOEHHOCTBIO TPHUOOPOB CepuH
"Iludpeit" gBisgEeTCS MCHONB3OBAHHE HW30THYTOTO Ta-
30HAIIOJTHEHHOT'0 KOOPIMHATHO-1yBCTBUTEIIBHOI'O
JeTEeKTOpa ¢ OOJBbIIUM YIJIOM OZHOBPEMEHHOW peru-
CTpalliil PEHTTEHOBCKOTO M3irydeHus (43 rpan.) B co-
YETAaHUM C MCTOYHUKOM PEHTI'C€HOBCKOIO H3JIy4eHHUS
Majoi mormHocTH [7-9]. IlpuMeHerre Takoro aeTek-
TOpa MO3BOJISIET MONYYUTh JU(PPAKIMOHHYIO KapTHHY
B MHTepBasie yriioB 43 rpaj. 0e3 CKaHMPOBAaHHS, UTO
PE3KO COKpallaeT BpeMs aHaJIu3a [0 CPABHEHHUIO
C TpaguIMOHHBIMH mudpakromerpamu B 2—10 pas.
B kauecTBe HMCTOYHMKA PEHTTEHOBCKOI'O M3JIy4CHUS
CIIY’)KAT OCTpOOKYCHAsh PpEHTTEHOBCKas TpyOKa
momHocTeio 200 B, obOecneunBaromas ONTHMAaIb-
HYIO TUIOTHOCTh PEHTTEHOBCKOI'0 M3JIy4eHHs Ha aHa-
JTU3APYEMOM OOBEKTe, YTO OYEeHb Ba)KHO, 0COOEHHO
yauTHIBas HEOONBINTNE pa3Mepbl TaOleToK. ABTOMa-
TUYECKUI 3arpy34MK HMpoObl M CIEIHATM3UPOBAHHOE
porpaMMHoe oOecriedeHne MO3BOJIAIOT aBTOMATH3H-
poBath mpoiiecc m3MmepeHuit.  llpubop mmeer Ha-
CTOJIbHOE MCIIOJIHEHHUE, PaJHalOHHO 0€30I1aceH, 4To
MO3BOJISIET €r0 WCIONB30BaTh B JIFOOBIX J1abopatop-
HBIX TTIOMEIIeHHsIX [7-9].

Crnemyer OTMETHTB, YTO METOJ peHTTreHoxudpak-
LMOHHOTO aHaJM3a, PEaM3yeMbId MPHU ITOMOLIM -
¢dpaxromerpo "/ludpei", Xopomo COOTBETCTBYET
KIIIOUYEBBIM TPEOOBAHMAM, INPEABABISIEMBIM K METO-
JaM  UcClienoBaHUs (M3MEpeHus1), NPUMEHSEMBIM
B IIPOM3BOJCTBEHHOM KOHTPOJIE:

— obecrieyrBaeT BBICOKYIO HaAEKHOCTb, JOCTO-
BEPHOCTb, TOYHOCTh U BOCIIPOU3BOAUMOCTD JaHHBIX;
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— obecrieyrBaeT dKCIPECCHOCTh aHaln3a (M3Mepe-
HUSL TPOBOITCS ONEPATHBHO M CYIIECTBEHHO HE
BIIMSIOT Ha CKOPOCTH BCEr0 TEXHOJIOTHYECKOTO IPO-
1ecca);

— MMEeT TEXHUYECKH HECIIOKHOE aImapaTypHoe
opopMIIeHNE, TapaHTHPYIOIIEe MaKCHMAIBHYIO IIpO-
CTOTY SKCIUTyaTaluy; He TpeOyeT CllennanbHON ToJI-
TOTOBKM M aTTECTAllM¥ AHAIUTHYECKOrO INEpPCOHAa,
OTBETCTBEHHOT'O 32 KOHTPOJIB;

— MeeT HU3KYI0 ce0eCTOMMOCTh IPOIeTyphl aHa-
nm3a.

OCHOBHBIE HAIIPABJIEHUSA
HUCIIOJIb3OBAHUA METOIA XRD-AHAJIU3A
B ®PAPMAIEBTUYECKOU OTPACJIN

Kontpoas kauecTBa

B USP 39 onmcano nmpumenenne meroma XRD-
aHaIM3a ISl KOHTPOJSl KadecTBa CyOcTaHIwi amudo-
CTHHA, pUTOHABUPA, IleaMeKCHHA 1 HEKOTOPHIX JIPY-
rux; B Eur. Ph. 8§ — mna cybcranmmm nmanTomnpasona
[5]- B Hacrosiee Bpems HanOosee akTHBHO Pa3BUBa-
ercs MeroaMyeckas 0as3a mis ucnonb3oBaHus XRD-
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aHajM3a MpHU KOHTPOJIE KauecTBa BCIOMOIATEIBHOI'O
CBIPbS IJISl IPOU3BOACTBA TBEPABIX JIEKAPCTBEHHBIX
¢dbopM, Takux, HaNpUMep, KaK TalbK, CaxapHH, a’spo-
CWJ, cTeapaT MarHus, yrieBoisl U T. A. Ha puc. 1
HNPHUBEACH NMpUMEp AUPPAKTOrpaMM TOTOBOrO JIEKap-
CTBEHHOTO MPOAYKTa (aMITUIIMIIMHA) M €ro JABYX CO-
CTaBISIOIIMX — TajbKa M CTeapara KaJbLHs, IONIY-
YeHHBbIX Ha audpaxTomerpe cepun "dudpeit”. Puc. 1
WUTIOCTPUPYET BO3MOMKHOCTh HMIEHTU(UKALMH BCEX
KpUCTAIDTHYECKUX (a3 oOpasia MeTonoM "oTmedarka"
(cpaBHeHmEe ¢ pedepeHTHBIM 00pa3loM WM C 3Tajo-
HOM 13 0a3bl mudpakipoHHbIX naHHBIX [CSD PDF2).
[Tomumo (azoBoro aHanM3a KpUCTAIIMIECKUX Ma-
TEpUAJIOB PEHTIeHOAN(PAKIMOHHBIA aHAIN3 IIHPOKO
NpUMEHsIeTCsl Al aHauu3a aMOp(HBIX BeIECTB
(puc. 2). Tax, momusuanammpponuaon (I1BII) (mpu-
Bogutcst B USP (The United State Pharmacopoeia)
n BP (British Pharmacopoeia)) — cBs3ytomiee Bcmo-
MOraTeIbHOE BEILIECTBO, YIIYULIAIOLIEe PacTBOPEHHE
1 OWOIOCTYITHOCTh JIEKapPCTBEHHBIX BeEIIeCTB (aHTH-
OMOTHKOB, AaHAJBIETUKOB, XHMHOTEPAIEBTUUYECKUX
CpencTB) 3a cuer oOpa3oBaHHs BOIOPACTBOPHUMBIX
KOMILIEKCOB [6], ABNSETCA PEHTTeHOAaMOP(PHBIM.

AMIHIHINH

Kamepimia CTeapar

30 40

50 60 ., 70
20, erm

Puc. 1. BcnomorareabHblie BEIISCTBA — TaJIbK U CT€apar KajJblusd, BXOAAIIUE B CO-

CTaB aMITMIIMJIMHA.

O0o03HaveHa MTpUX-AUarpaMma Tajibka u3 6a3bl AupakioHHbix qanHbix (PDF2)
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Puc. 2. Tuppakrorpammel nonuBuHmwinupponuaona (IIBIT) u cxema pasnene-
HUS B MIPOCTPAHCTBE TIABHBIX KOMITIOHEHT (Bpe3ka) oOpas3IoB JABYX MPOU3BOIU-
teneii: OOO "AK Cuntsura" (kpyxku) u Bupyn [M6X — I'epmanus (kBampa-

THI)

JudpakiyonHble CHEKTPHl MOJMBUHUIITHPPOIHU-
JIOHa IBYX IPOM3BOIUTENEH HIEHTUYHBI U MPEACTaB-
JISIOT cOo00i rano 0e3 YeTKO BhIPaKEHHBIX MaKCHMY-
MOB, Pa3/AeINTh KOTOPBIE IO IPOUCXOKICHUIO MOKHO
TOJIBKO METOAAMHU CTATUCTUYECKOr0 aHallu3a B IPO-
CTpPaHCTBE TIIaBHBIX KOMIOHEHT (puc. 2) [10].

JIaHHBIA MOJIXO0J MOXKET OBITh HCIIOIL30BaH HE
MPOCTO Il KOHTPOJIS MOMIMHHOCTH KOMIIOHEHTA Jie-
KapCTBEHHOT'O CPEICTBA, HO U Il KOHTPOJIS €ro Mpo-
HCXOXAEHUSI C TOUYKU 3PEHUSI KOHKPETHOTO NPOU3BO-
IOUTENS. W/WIU TEXHOJOTUH NPOM3BOIACTBA, YTO OTBE-
YaeT COBPEMEHHBIM MEXIYHAapOAHBIM TPeOOBaHUAM
GMP.

KonTpons kadecTBa ToTOBOM (hapMameBTHIECKOi
MPOAYKIHMH, BO MHOTHX CIIydasiX, OCYIIECTBIISIETCS HE
TOJIBKO CAaMHUMH IPOM3BOOUTEISAMHU, HO M Pa3IUYHBI-
MH CTOPOHHMMH OpraHU3allsIMU B paMKax o00s3a-
TEJIbHBIX MEPONPHUSATHH 1O BEIOOPOYHOMY KOHTPOJIIO,
TOCyJapCTBEHHOW (hapMaIieBTHUECKOW OKCIEpTHU3e,
cyneOHo dKcrepTr3e, cepTuduKannm, paboTe ¢ pek-
JamMauusAMM, Haa30py 3a COOJIIOJCHHWEM JIMIEH3UOH-
HBIX TpeOOBaHMH, BHISBIEHUIO (hajbcudukaTa mexap-
CTBEHHBIX CPE/ICTB.

Meroasl uCClenOBaHHUSA TBEPABIX JIEKAPCTBEHHBIX
CpelCcTB, OCHOBaHHble Ha XRD-aHanu3e ¢ UCHOIbB30-
BaHreM audpakromerpos "udpeit" u mocnexyromeit
CTaTHCTUYECKON (XeMoMeTpudecKkoi) 00paboTKoit

HAYYHOE [NPUBOPOCTPOEHHUE, 2018, Tom 28, Ne 1

CIIEKTPAJbHBIX AAHHBIX SIBJISIOTCS MOLIHBIMH HHCT-
PYMEHTaMH JUIS PELIEHHs U 3TUX 3a7ad.

B naHHOM KOHTEKCTE HeNb3sl HEe YIOMSHYTh O He-
KOTOpOH aHaloruu MeXay Iu(pakTOMeTpHyecKuM
" criekTpasibHBIM B Ommkael MK obnactu (Tak Ha3bI-
Baemass bUK-cnekTpockonus) MerogamMu nccienoBa-
HUsA (dapManeBTHYeCKuX mpemapaToB. Oba merona,
HECMOTpsl Ha MNPHHLUNHAIBHBIE (yHIaMEHTaJIbHbIE
pasnIuymns, UMEIOT MHOTO 001Iero. Merozp! 06magaroT
BBICOKOH CHenn(UIHOCTHIO, TO3BOJIAIONIEH oIperne-
JUTHh MOIJIMHHOCTH JIEKAPCTBEHHBIX CPEICTB, BO3-
MOXHOCTBIO MCIIOJIb30BAaHUS Ul KOHTPOJIS KadyecTBa
JIEKapCTBEHHBIX CPEICTB, B TOM dYHcie 0e3 Hapyiie-
HUSl LEJIOCTHOCTH YNAkKoBKH. OHHM IO3BOJISIOT BBI-
SIBUTh TOHKHE CTPYKTYpPHBIE Pa3lU4Msi MEKAY KpH-
CTJUINYECKUMH BEIIECTBAMH M Ha OCHOBAaHHM 3TOTO
clenaTh HaJeKHbIE BBIBOJIBI O KA4ECTBE NPENaparos,
X CEpUIHOW NPUHAMIEKHOCTH U IPOUCXOKIEHUIO,
COOTBETCTBHEM MapTHIl TOTOBOM MPOAYKLHMH MAPTHSIM
CBIPbS U T. [I.

TexHoJI0rHYecKH il KOHTPOJIb

TexHomoruvecknii  (BHYTPHUIIPOM3BOICTBEHHBIMH,
MEXKOIEPallMOHHbBIN) KOHTPOIh — HE MEHEee BaX-
HBI dJeMeHT (hapMaIeBTHUECKOro MPOU3BOCTBA,
MO3BOJISIIOIIMNA ~ BECTH KOMILJIEKCHBII MOHUTOPUHT
MONTyYeHHs JIEKAPCTBEHHOT'O CPEACTBa, MPHUHUMATH
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Puc. 3. [ludpakrorpaMmsl 4eTbIpex
00pa3IoB TaOIETOK aHAIBIMHA pPa3-
HBIX TPOW3BOJUTENEH U IITPHUX-
auarpaMMma asanbrusa us b1

Ha Bpeske — rpaduueckoe pasne-

neHne oOpas3IoB aHANbBIHHA B IIPO-
CTPAaHCTBE TIJIABHBIX KOMIIOHEHT;
mppamu 0003HAUESHBI 30HBI, OTHO-
csnyecs K pa3HbIM yCIOBHAM MOJY-

yeHus: | — TpHW pa3HBIX IPOU3BO-
nutenst; 2, 3, 4 — OIUH IPOW3BOIU-
Tenp, 2 — CBIpbEBasg CMeCb, 3 —
TPaHyJSIT  BBICOKOW  BIIaXKHOCTH,

I, int

0.2

900+

0.0---

600+

-0.2 4

4 — TpaHYIAT MOCIE CYIIKH

Puc. 4. Jludppakrorpamma oOpasiia
dbypacemua.

300+

Ha Bpeske — rpaduueckoe pasnene-
HHe o0pa3uoB ¢Qypacemuzia B IIpo-
CTPAaHCTBE TIJIaBHBIX  KOMIIOHEHT;
mappamMu 0003HAYEHBI 30HBI, OTHO-
cslMecs K PasHBIM YCIOBHSM CyIII-
ku: 1 — TabnerupoBaHHbie (OPMBI;

04 0.6

P2
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OllepaTHBHBIE PELIECHHUS O MPOJOIKEHHH (IIpeKparie-
HUH, KOPPEKTUPOBKE) IIPOU3BOJICTBEHHOIO IIpolecca,
KOHTPOJIIMPOBaTh  TEXHOJNOIMYECKYI0 IUCLMIUIMHY
MEPCOHANIa, CBOEBPEMEHHO IHArHOCTHPOBATH HEHUC-
MpaBHOCTH ¥ cOon B paboTe 00OpyIOBaHUS U WHXKE-
HEpPHBIX CUCTEM. Y IOBJIETBOPUTEIbHbIE JaHHbIE MPO-
W3BOJICTBEHHOI'O KOHTPOJISL SIBJISIFOTCSI OObEKTUBHBIMHU
CBHJIETENbCTBAMHU HaJUIeXKaIIero o0ecreyeHns Kade-
CTBa IIpenapaTa Ha CTaJiH ero Mpou3BOJACTBA.

Tak, Hampumep, OIpeneseHue IOMUHUPYIOLIEH

2, 3, 4 — rpanynAr; 2 — cpasy Io-
cne cymku; 3 — uepes 12 4; 4 —
gyepe3 3 4

nonuMopdHOH MOIU(PUKAINN aKTHBHOTO KOMITOHEH-
Ta, KOHTPOJb MOTHOTHI cMenieHus u dhdekTnBHOCTH
rpaHy/sIIMyU TabJIeT-Macchl 1 MHOTHE APYTHE IOKa3a-
TEeNU BIIOJIHE MOT'YT OBITh 3aJjauyaMM ITPOM3BOJCTBEH-
HOI'O KOHTPOJI, YCHEIIHO pEeLIaeMbIMH METOIIOM
XRD-ananmsa.

Ha puc. 3 u 4 npuBeneHsl npuMepsl pa3aeieHus
BHEILIHE OAWHAKOBBIX CIEKTPOB C IIOMOIIBIO XEMO-
METpUYEeCKOW O0OpabOTKH CHEKTPaTbHBIX JTaHHBIX.
Iloka3aHo, 4YTO B IPOCTPAHCTBE IJIABHBIX KOMIIOHEHT

HAYYHOE [NPUBOPOCTPOEHHUE, 2018, Tom 28, Ne 1
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JIETKO MOKHO BBIJEIIMTH XapaKTE€PHBIE 30HBI, OTHOCS-
mMecs: K TOW WM MHOM TEXHOJOTMYECKOH onepanuu,
He npuberas K CIOKHOMY CTPYKTYPHOMY aHalu3y
aHAIM3UPYEMBIX 00pa3IIoB.

Kpome toro, meron XRD-anamu3a sBisiercs Ha-
NEeKHBIM MHCTPYMEHTOM M Uil BBIABIEHHS (DAKTOB
HapyLIeHUsI TEXHOJOTNYECKOH NUCLUIUIMHBI U J1aJlb-
HeHlIel MOTUBALIMM COTPYAHHMKOB K HEAONYIICHHUIO
3TUX HapyuieHuil. Jleno B TOM, 4TO CTPYKTypa TBeEp-
JIOTO BEIECTBAa CYIIECTBEHHO 3aBHCUT OT YCIIOBHM
ero mnosnydeHus. JlaHHas 3aBHCHMOCTH 3a4acTyl0 MO-
XeT ObITh OYEHb TOHKOW M HE BBISBIATHCS CTaHAAPT-
HBIMH METOZIaMH, TOTZla KaK XEMOMETPHUECKHE METO-
o6l 00pabOTKM CIEeKTpalbHBIX MaHHBIX B XRD-
aHaJM3e CrocoOHBI 00ECHIeYNTh BBISIBICHHE Hanbonee
3HAYMMBIX TEXHOJIOTMYECKUX OTKJIOHECHHH.

Hamu momydensl audpakrorpamMmbel  TabiaeTox
aHaJIbTMHA, U3TOTOBJICHHBIE U3 OJHOTO CBIPbS, HO Ha
pasHbIX mpeccax (puc. 5). dudpaxrorpammsr Tabie-
TOK OJJHO3HAYHO PAa3/AENAIOTCS B IPOCTPAHCTBE IJIAB-
HBIX KOMIIOHEHT, T. €. BIMSIHHE IIPECCOBOI0 000pyI0-
Baaus ([IPT u Fette) Ha TOHKYIO CTPYKTYpPY KpHCTaI-
JINTOB OYEBUHO.

dapmaneBTHYECKasA pa3padoTKa

B cBere ocroBubix nonoxernwit ICH Q8 mox dap-
MalleBTHIECKOH pa3paboTKoH, KaK MpaBUJIO, ITOHUMA-
ercs mo0as NesTeTbHOCTh (PapMIIPON3BOAUTENS, OpH-
CHTUPOBAHHAS!

[ int

400

300 H

200 1
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— Ha Pa3paboOTKy M IOCTAaHOBKY Ha IPOU3BOICTBO
HOBOW TPOAYKIHMU (B T. Y. HOBBIX JIEKQpPCTBEHHBIX
(hopM U BX COCTaBOB);

— Ha pa3pabOTKy, ONTHMH3ALIUIO M BaJHIALHIO
TEXHOJIOTHH TIPOM3BOCTBA JIEKAPCTBEHHBIX CPEJICTB;

— Ha MOJIEPHU3AIMIO TIPOM3BOJCTBA IIyTEM BHe-
JPEHUS] B TEXHOJOTMYECKHH MPOIECC HOBBIX €IMHHMIL
MPON3BOJICTBEHHOT'0 000PYI0BaHHS;

— Ha pa3pabOTKy, OCBOGHHE W BaJHMIALMI0 HOBBIX
METOJIOB M METOJMK KOHTPOJISI Ka4eCTBa M IPOU3BO-
CTBEHHOT'O KOHTPOJIS;

— Ha TIPOBENICHNE JOKIMHWYECKHUX, KIMHHYECKHX,
TOKCHKOJIOTHYECKAX HCCIIEIOBAHUH JIEKapCTBEHHBIX
CpeICTB, M3ydeHHe OMOMOCTYITHOCTH W OMOIKBHBA-
JICHTHOCTH IIPENapaTos;

— Ha HayYYHO-HCCIIEJJOBATENbCKHE PAabOTHI 1O HC-
CIIEZIOBAaHUIO (PU3MYECKUX, XUMHUYECKUX, (HHU3HKO-
XMMHYECKUX, OMOJOTMYECKUX W HWHBIX CBOWCTB Jie-
KapCTBEHHBIX CPEICTB, NCCIEAOBAHNE CTAOMIBHOCTH;

— Ha MTOCTPETHCTPAIIMOHHBIE UCCIIEIOBAHNSL.

3AK/IIOYEHHUE

Ha stame Hay4HO-HMCCIIEOBATENBCKUX M OIBITHO-
MIPOMBIIIUIEHHBIX PadoT, a TakkKe 1moadopa Mpou3BOJI-
CTBEHHOTO 000pymOBaHUs (OPMHUPYIOTCS KIFOYEBEHIE
0COOEHHOCTH TEXHOJIIOTHH OYIYIIEro CEpHITHOTrO Mpo-
M3BOJICTBA, a TAK)KE MPUPOJBI U CBOWCTB MOIydaeMo-
IO MPOIYKTA.
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Puc. 5. [ludpaxkrorpaMmbl 00pa3iioB TaOIETOK aHAIBIHMHA, MOTYYEHHBIX

Ha pa3sbx npeccax (Fette u [1PT).

Ha Bpeske — rpaduueckoe pasleieHHe BOCBMH 00pa3LOB TabJETOK

B IIPOCTPAHCTBE I'ITaBHBIX KOMIIOHEHT
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TmaTtenpHOE M3y4eHHE TOHKOH CTPYKTYphI TBEp-
IBIX Tell (AKTUBHBIX (hapMalleBTHYECKUX CyOCTaHIIHA,
BCIIOMOT'aTENbHBIX BELIECTB, IOPOILIKOB, TabJIETOK,
TEXHOJIOTMYECKHUX Cpel U T. [I.) B T€X Clydasx, Koraa
OHa MOJKET BJIMATH Ha CBOWCTBA HPOLYKLHH, HECO-
MHEHHO, JIOJDKHO IpeArojaraTh HCIIOJIb30BaHHUE Ta-
KOr0 HMHCTPYMEHTA, KaK PEHTreHOAU(PaKIMOHHBII
aHanu3. MHOroYuCIIeHHbIE Hay4yHblE NaHHbIE 00 HC-
CIIEIOBAaHUN JIEKAPCTBEHHBIX IIPENapaToB METOI0M
XRD-ananu3a OIHO3HAYHO CBUJIETEIBCTBYIOT O Mac-
TAaOHOCTH TaHHOM 3alauu.

OnHOM U3 Ba)KHEHIINX, HO HE BCETJa OYEBHUIHBIX,
3amad  (apMarieBTHUECKOH pa3pabOTKhH MOXKET SB-
JAThCA Takke oOecredeHne NaTeHTHOW YHCTOTHI
JIEKapCTBEHHOI0 cpezcTBa. M3BecTHO, 4TO MHOTrHE
XMMHYECKHE BEIIECTBA MOT'YT HAaXOIUTHCA B Pa3HBIX
monuMopHBIX (hopMax, 3aBUCSAIIMX OT YCIOBHH HX
MONMy4deHus] W OONamaroluX pasHbIMH  (PHU3HKO-
XUMHAYECKUMH M OHOJOTMYECKUMH  CBOICTBaMHU.
TepaneBtuueckuin 3¢ exT Kaxaod mnomuMopdHOit
(opMBI KOHKPETHOI'0 Ipenapara NpH 3TOM TaKkKe
OKa3bIBAETCSl Pa3iu4HbIM. JIaHHBIA HIOAHC 3a4acTyrO
UCIOJIB3YeTCsl Pa3paboTYMKaMM JUIS 3aLUThl MHTEN-
JIEKTyaJIbHOH COOCTBEHHOCTH IPU MATEHTOBAHUM HH-
HOBaLIMOHHBIX JIEKAPCTBEHHBIX CPEACTB M TEXHOIOTUH
X MIPOM3BOACTBA, a TAaKXKE HAKIAIbIBAET J>KECTKHE
MPaBOBbIE 00S3aTENBCTBA HA KOHKPETHBIX MPOU3BO-
ouTeneil Uil MOCJIEAYIOIEero BHEAPEHHUS U peajn3a-
MW pa3pabOoToK.

He MeHee nHTEpECHBIM SBISIETCS TAKXKE YCTOHYM-
BBII CIpoc Ha pa3pabOTKy WHHOBALMOHHBIX JIEKapCT-
BEHHBIX CPEACTB (B MEPBYIO ouepens dapmaieBTude-
CKMX CyOCTaHIIMH) C 3a/JJaHHBIMU TApaMeTpaMH pas3-
MEpPHOCTH TBepBIX YacTull. C KaXIbIM TOAOM B dap-
MHUHIYCTPUHU PacTeT YMCIO MPUMEPOB, Korzaa OHoiio-
ruyecKkas akTHMBHOCTb M TEPaleBTHYECKHE CBOMCTBA
IpenapaToB OKa3bIBAIOTCSI B CYILIECTBEHHOW 3aBHCH-
MOCTH OT CTENEeHH KPUCTAJUIMYHOCTH W BEIUYHHBI
M3MeNbYEHUS aKTUBHBIX BellecTB. JlaHHas TeHAECHIUS
YCIIEIIHO OOBSCHSIETCS MEXaHU3MOM HX CEeJIEeKTHBHO-
IO CBSI3BIBAHUS C TapreT-pelenTopaMy B OpraHu3Max
MarueHToB. JlaHHBIH MeXaHH3M 00ecIednBaEeT BBICO-
Kyl0 TEpameBTHYECKYI0 aKTHBHOCTh IIperapara,
a TaKXke BO3MOXHOCTb CHMXKEHHUS €ro JO3UPOBKH
U, KaK CIIEICTBHE, YMEHBIICHHE TOKCHYECKOT0 BO3-
NeCTBUA Ha OPTaHM3M W CITydaeB MOOOYHOTO AEeWCT-
Bus. B To e Bpems, opueHTanus ¢papMpazpaboTku Ha
JAHHYIO TPYIIY NPernapaToB HAaKJIaAbIBaeT CEPbE3HbIE
TpeOOBaHUS Ha METOABI KOHTPOJISL CTENEHH KpHCTall-
JMYHOCTH AKTHBHBIX BELIECTB Ha BCEX JTalax HX
MPOM3BOJACTBA (BKJIIOYAs BXOTHOH KOHTPOJIb CHIPbS,
BHYTPHUIIPOM3BOJACTBEHHBI KOHTPOJIb U KOHTPOJb
Ka4yecTBa rOTOBOM MPOAYKLIUH).

Pome mMeroma peHTTEeHOBCKON au(paKTOMETpUH
B KOHTEKCTE pELICHUs [aHHBIX 3axad TPYAHO Iie-
peonieHuTs. M3 Bcero pocrymHoro dapmaieBram

apceHana (hM3UKO-XUMUYECKUX U (DU3HUECKUX METO-
JIOB aHanm3a 1 ucciaegoBanusg XRD-anamm3 sBisercs,
MOXaJlyld, €JUHCTBEHHBIM BBICOKOHAIEKHBIM METO-
JIOM, TIO3BOJISIIOIIMM HCCIEI0BAaTh TOHKYIO KpHCTal-
JIMYECKYIO0 CTPYKTYpY TBEpIOW CyOCTaHIIMM U OLe-
HUTB JIONO HY)KHOU MTONTUMOPGHON (HOPMBI.

JroOpie BuABl (apMareBTHYECKUX pa3padoToK,
Oazupyromuecss NPerMMYLIECTBEHHO Ha IPUKJIATHBIX
acreKkTax HayKd, MMEIOT YETKO BBIPAXKEHHYIO LEJlb
pelIeHNsT KOHKPETHBIX IPOM3BOJICTBEHHBIX 3aaay
U BBIIOJHEHUS IUIAHOB IEPCHEKTHBHOTO PAa3BHUTHUS.
KoHconumanus ycunuil cenuaIn3upOBaHHBIX Hayd-
HO-MCCIIEZIOBATENhCKUX  IIeHTpoB, R&D-mogpas-
neneHnii hapmMareBTHYeCKrX KOMITAHWH W MHHOBAIIH-
OHHBIX IIEHTPOB HPUOOPOCTPOUTENBHBIX KOMIIAHUH
MPUBOAUT K CO3JAaHUIO YAOOHOI'0 M HaJKHOI'O MHCT-
PYMEHTa, TEXHUYECKH, IPOrPaMMHO M METOJUYECKH
aJalITUPOBAHHOIO IO pEIIEHHE 3a1a4 KOHEYHOI'o
mone3oBaTens. JlaHHbIA TpeHJ B cdepe oTedecTBEeH-
HO'O W MHPOBOrO IpUOOPOCTPOEHHS, OYEBUAHO,
SIBJISIETCSl ONTHMAJIBHBIM M CKJIOHHBIM K YCHUJIEHHIO.
[lepeunciienHble mpuUMepbl M 00JACTH IPUIIOKEHUS
METO/la PEHTI'CHO-IU(PPAKIMOHHOIO aHAJIN3a, HECo-
MHEHHO, SIBIIIIOTCSI KpalHE Ba)XKHBIMU [JISl POCCUM-
CKOM (hapMareBTHIECKOH OTPACIH M CIYy)KaT Cephes3-
HbIM 0a3MCOM ISl YBEPEHHOrO BXOIa B MHAYCTPUIO
U JaJdbHEUILEro pa3BUTHSL.

JlaHHBIN TE3UC MOATBEP)KIACTCA TEM OOCTOSTENh-
CTBOM, YTO METOJ PEHTIeHOANU(PAKIHOHHOIO aHalu-
3a HEeJaBHO HallleJl CBOe OTpa)keHue u B l'ocymapct-
BeHHOU (papmakoriee P®D, BBemeHHOW B JelcTBHE
B 2015 r. B I'® XIII mpucyrcTByer obmas dapmaxo-
neitHas craths OPC.1.2.1.1.0011.15 (BBemeHna Bmep-
BbIe), TIOCBAImIeHHass MeTony XRD-anammza [4],
a Ttakxe (papmakonerinbie crateu ODC.1.1.0017.15
"[Tomumopduzm” [11] 1 ODC.1.1.0018.15 "Kpucran-
mugHOoCcTh" [12], comepxamme ymommHaHne XRD-
aHaJIM3a KaK OJHOr0 M3 KIIOYEBBIX METOZ0B KOHTPOJIS
COOTBETCTBYIOIIMX IIapaMeTPOB KadyecTBa JIEKapCT-
BeHHbIX cpeactB. Takxke B '@ XIII Hopmupyercs
MPUMEHEHNE PEHTI€HOBCKOM NU(paKIUN KaK METoza
KOHTpONS  coiepskaHusi acbecta B TajbKe
(9C.2.2.0017.15) [13].

CrtpeMieHre K KOHKYPEHTOCITOCOOHOCTH Kak Ha
OTEUECTBEHHOM, TaK M Ha MHPOBOM (papmaneBTHYE-
CKMX pBIHKax B ycioBusix wieHctBa Poccum B BTO,
a TaKXe YCTOMYMBBIM TPEH[ IO MEKIYHAPOAHOU rap-
MOHU3AIMK PErYJIATOPHBIX (apMalleBTUUYECKUX Tpe-
O0OBaHWH W TIOJXO/OB, OYEBHIHO, TPUBEIYT POCCHIA-
ckux (papMmpon3BomuTeNneil K MOHUMaHUIO HEO00X0-
IUMOCTH COOTBETCTBOBAaTh IE€PEAOBBIM TpEHIAM
B 00JIacTH KOHTPOIS M oOecTiedeHms KadyecTBa JeKap-
CTBEHHBIX CPEICTB, B TOM YHCJE B YaCTH BHEAPEHUS
U TOBCEMECTHOr0 IpuMeHeHuss Mmeroga XRD-
aHaJm3a.
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X-RAY DIFFRACTOMETRY IN PHARMACEUTICAL ANALYSIS:
PRACTICES OF USING "DIFRAY" BENCHTOP DIFFRACTOMETERS
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A. V. Petrov’, R. V. Chekhova’, V. M. Pyshniy’
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Limits of applicability of the XRD-analvsis for control of pharmaceutical production and intermediate prod-
ucts compliance with the factory regulations and for monitoring of mechanocomposite formation with the
changed reactionary ability are shown. XRD-analvysis allows vou to investigated solid-phase reactions. poly-
morphism, changes of biological activity of substances and medical products. Possibilities of the XRD-analysis
are illustrated by the experimental data received by means of desktop X-ray diffractometer "Difray" produced in
Russia Federation.

Keywords: XRD-analysis, GMP, quality control of pharmaceuticals
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