046754 Bl

(19) EBpa3suiickoe 11 (046754 13 B1
naTeHTHoOe
Be4OMCTBO
(12 OIMMUCAHUE U30OBPETEHUS K EBPASUMCKOMY IMATEHTY
(45) [ata ny6nukauum v BelAauN nateHTa (51) Int. Cl. CO07D 401/06 (2006.01)
2024.04.18 A61K 31/444 (2006.01)
e AG61P 25/06 (2006.01)
(21) Howmep 3asBKku
202292424
(22) [ata nogaum sasBKu
2017.12.05
(54) KOMMNO3UINsA, CBSABAHHAS C IMPUAVMHOWJIIIUITEPUINHOBBIMHA
ATOHUCTAMM 5-HT1F
(31)  62/430,662 (56) WO-A12011123654
gg; %0516'12'06 WO-A2-2006081127
(43) 2022.10.26
(62) 201991112; 2017.12.05

(71)(73) 3assutens n nateHToBnagenew;

(72)

(74)

KOJIFOCHJ] ®APMACBIOTUKAJIC,
HHK. (US)

M3obpeTtaTtens:

Ansmepu Bpuruaa, ®@aran Iloa (US),
Mlapn 9mMma (GB), CkBepuuHCKH
Peiimonp 1. (US)

MpepcraButens:

I'm3arynnuna E.M., I'nzaryninun
HI.®., Yrpromos B.M., Ctpoxosa O.B.,
J:xkepmaksin P.B., Xpucrodopos A.A.
RU)

(57)

B ngaHHOM  m3o0pereHuM — mpemiokeHa — (apmaneBTHYecKas ~— KOMIO3WIMS,  COJeprKarias
JUTHApAT TeMHUCYKIMHATHOH comu 2,4,6-TpudTop-N-[6-(1-MeTnnmunepuanH-4-KapOOHWIT ) THPUINH-2-
wi]oeH3aMuaa B monuMopdHoi dopme D, xapakTepusyromieiics peHTTCHOBCKOH IuQpaKkTorpamMMoii,
cozepkanierd muku npu 18,7, 26,5, 27,0, 27,5 u 27,8 rpaagycax +0,2 rpagyca 20 ¢ HUCHONBb30BaHHEM
m3nmyuernst Cu-Ko, u papmaneBTrdaeckn nmpueMiaeMslii HOCUTENb, MPUYEM KOMITO3HIUS JOMOIHUTEIBHO
COACPKUT eAMHUIHYIO 1103y 25 Mr, 50 mr, 100 Mr wu 200 Mr reMucykuuHatHOU conu 2,4,6-Tpudtop-
N-[6-(1-MeTnnnunepuuH-4-KapOOHIT ) TUpUANH-2-1i |0eH3amua. JlaHHas KOMITO3ULIUSI TTPUTOHA JIJIsT
JIEYEHUSI ¥ IPEAYNPEKACHUS MUTPEHEBON TOIIOBHOM OOIH.
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OobsacTh TEXHUKH

JlanHOE M300peTeHre OTHOCHUTCS K KOMITO3HMIIMH, COJEpIKalled TUruapaT reMUCyKIMHATHOH cosm 2,4,6-
TpudTOP-N-[6-( 1 -MeTHIIHIIepUANH-4-Kap OOHUI ) TUPUANH-2 -1 |OSH3aMu1a, IPUTOTHOHN TSl aKTHBAIUN PeTleT-
TopoB 5-HT ¢ u Asig neyeHus: Wiiu npenynpeskaeHUs] MUTPEHH.

YpoBeHb TeXHUKH

Murpess mpeacrapiser co00i pacmpocTpaHEHHOE PAaCCTPOUCTBO TOJOBHOTO MO3Ta, YaCTO BBI3BIBAIOIICE
HETPYI0CIOCOOHOCTE, OT KOTOPOTO cTpanaet 6omee 10% B3pocioro HacemeHus Bo Bcem mupe (Stovner LI et al.,
Cephalalgia 2007; 27:193-210). JlarHoe 3a00JieBaHE OOBITHO XapaKTepU3YETCs MPUCTynaMu 1o 1-3 maHs Tshke-
JIOW TOJIOBHOM OOJIM, CBSI3aHHOM C TOLTHOTOM, pBOTOMH, (hoTO- U poHOPOOHEH (MUTpEHD O€3 ayphl), U y OIHOU
TPETH MAIMCHTOB HAOJIOMAIOT CHMITOMBI HEBPOJOTHYCCKOW ayphl (MHUTpeHb ¢ aypoii) (Goadsby PJ et al., N
Engl J Med 2002; 346: 257-270).

[Tarorene3 MurpeHu m3y4eH He 10 KoHIA. Kak mpaBmiio, OCHOBHOH NPUYMHOM, BHI3BIBAIOIIECH T'OJIOBHYIO
6ouib Ipu MHTpEHH, cunTatoT pacumpenue cocynos (Wolff's Headache and Other Head Pain. Ed Silberstein et
al., Oxford University Press, 2001). PazpaboTans! TpunrtaHsl, ceJeKTUBHBIC aroHUcThl perentopa S-HTIB/ID c
obocHoBaHHOH (D dekTuBHOCTRIO TpoTB MurpeHu (Ferrari MD et al., Lancet 2001: 358; 1668-1675) Ha ocHo-
BaHUH TOTO IIPEIIOI0KEHHUS, YTO CYyKESHHE COCY/IOB B Uepere, onocpenoBanHoe pernentopom 5-HT g, sBnsercs
HE0OXOUMBIM ycIIoBUEM s b dekTnBHOCTH npoTtuB Murpern (Humphrey PPA et al., Ann NY Acad Sci 1990;
600: 587-598). Kak ciencTeue, TpUNTAaHBI TAKXKE HECYT PUCK BO3HUKHOBEHUS CYKEHHUsS cocynoB cepana (Maas-
senVanDenBrink A et al., Circulation 1998; 98: 25-30) u mpoTHBOIIOKa3aHkI I MAIIMEHTOB C CEPIACYHO- U IIe-
pebpococynucteiMu 3aboneBaHusAIME. Kpome TOro, MHOTHE MAIMEHTHI, MPUHAMAIOIINE TPHUIIAHBI, OTMEYAIOT
CUMIITOMBI B TPYIHOHM KJIETKE, KOTOPhIE MOTYT OBITh MOAOOHBI CTCHOKApJIMH, BBI3BIBAasS TPEBOTY W 3aTPyIHSAA
noctanoBKy auartosa (Welch KMA et al., Cephalalgia 2000; 20: 687-95; Visser WH, et al., Cephalalgia 1996;
16: 554-559). Takum 06pa3oM, HEOOXOJUMBI HOBBIC CPEACTBA JICUEHHSI MUTPEHH, NCKIIIOYAIOIINE COCYOCYKHU-
BAIOIIYIO aKTHBHOCTb.

B nocnennue pecsaTwieTHs CTano MOHSATHO, YTO PacIIMpPEHUE COCYJOB yYeperna, eclid OHO BOOOIIE MPOuC-
XOJIUT, BO BpeMs npuctymna murpern (Schoonman GG et al., Brain 2008; 131: 192-200) MoxeT OBITh JIUIITH BTO-
PUYHBIM SIBICHUEM BCJIEICTBHE aKTHBAIIMH TPUTEMHHOBACKYIsIpHO# cuctemsl (Goadsby PJ et al., N Engl J Med
2002; 346: 257-270). Takum o6pa3om, Cy>KeHHE COCYIOB MOXET HE ObITh 00S3aTEIBHBIM IS JICUCHHUS MUTPEHE-
BBIX TOJIOBHBIX Oousieii. HampoTus, HepBHOE TOPMOKEHHE TPUTEMHHAIBHOTO MYTH OOCECIICYHT IEePCIIEKTHBHBIN
aJbTePHATUBHBIA MEXaHW3M OOpPHOBI C MHUTPEHBIO, HE 3aTparuBarommii cocynsl. JlecrBurensHo, LY334370,
HEHPOAKTUBHBIN CENEKTUBHBIN aroHUCT perientopa S-HT r, He obnamaromuii CocyI0CyKHBAIOIINM JEHCTBHEM B
KIMHUYCCKH PEJICBAaHTHBIX KOHICHTPAIWMAX, MOKa3al 3QQEKTHBHOCTh MPHU HEOTIOKHOM JICUCHHWH MUTPCHU B
paHHEM KJIMHMYECKOM HCCIIENOBAaHMM Uil moaTBepskaeHus konuenuun (Goldstein DJ et al., Lancet 2001; 358:
1230-4). K cosxanenuto, knuHuueckas pazpadborka LY334370 Obira npekpaiieHa BCIeCTBUE yrpo3bl Oe3omac-
HOCTH, CBSI3aHHOU C TAHHBIM COCTUHCHUEM, MIPH JOJTOBPEMCHHOM MPUMCHCHHUH Y )KHUBOTHBIX.

2,4,6-Tpudrop-N-[6-(1-meTrnnunepuauH-4-nikapOoHw) mupuaAnH-2-mi|0en3amun (coenunenue 1) npen-
cTaBiIsieT co00H HOBBIN CEIEKTHBHBIN U BbICOKOd(QekTuBHBIH aronuct peuenrtopa 5S-HT r ¢ Ki B penenropax 5-
HT,r uenoBeka 2,21 HM u adduHHOCTBIO, KOTOpas Oosee yem B 450 pa3 Beime g perentopo 5-HT g, dem
st mpyrux nonrunos perentopo 5-HT; (Nelson DL et al., Cephalalgia 2009: 29; 122). B matente CIIIA Ne
7423050 u B mybmukaruu CIITA Ne 20080300407 ommcano coenuaenue | u Apyrue TUPUITHOUIITHIICPUITHO-
BbIE CEJIEKTUBHBIC aroHUCTH 5-HT g, KOTOpBIE aKTUBHBI B HEHPOMEOHMATOPHBIX JOKIMHUYCCKIX MOJIEISIX MUT-
peHH, He BBI3BIBAsi CY)KEHUS COCYIOB (T.e. HEHpOAKTHBHBIE areHThl MpoTHB MurpeHn (NAANA)). B skcrepu-
MEHTaX, OMHCAHHBIX B BBINICYKA3aHHBIX ITYOIUKAIMIX, TIOKa3aHO 3(P(PEeKTHBHOC MHTHOUPOBAHUE WHIYKIIUH C-
Fos B xayqampHOM siipe TPOMHUYHOTO HEPBA M MHTHOMPOBAHUE TypaIbHOM IKCTpaBa3aliy OelKa ILIa3Mbl TIOCIIe
9JIEKTPUYECKOTO CTUMYIUPOBAaHUS TpoHMYHOTO TaHrud. [Ipu koHuentpauusax o 0,1 MM, coenunenue 1 He
BBI3BIBACT CY)KEHHE ITOJIKOXKHOI BEHBI KPOJIMKA B CYppOraTHOM aHAJIN3€ CIOCOOHOCTH CY)KCHHS KOPOHAPHBIX
cocyznoB yenoeka (Nelson DL et al., Cephalalgia 2009: 29; 122).

KpucrammuaHOCTh JICKapCTBEHHBIX BEIIECTB, MOMUMO APYTHX (PH3MYECKUX M MEXaHUYCCKHUX CBOWCTB,
BJIHSET Ha UX PACTBOPUMOCTH, CKOPOCTh PACTBOPEHUS, TBEPIOCTh, MPUTOTHOCTH I MIPECCOBAHUS M TEMIIepa-
Typy miaByieHus. [IoCKOIBKY yKa3aHHBIE CBOMCTBA, B CBOIO OYEpPEb, MOTYT BIUATH Ha MPOU3BOACTBO M TIpUMeE-
HUMOCTD JIEKaPCTBEHHOTO BEIIECTBA, B 00JIACTH XMMHUHU M TEPAIUU CYIIECTBYET MOTPEOHOCTh B HACHTHU(DHUKAIINN
KPHUCTAUTMYECKUX (POPM M JICKApCTBEHHBIX BEIIECTB, a TAKXKE CIIOCO00B WX moydeHus. Onncana KpUCTauIAde-
ckag ¢opMa TeMHUCYKIMHATHOH comu  2,4,6-tpudtop-N-[6-(1-MeTrnmunepuanH-4-KapOOHWT ) TUPUIAH-2 -
nin|oeH3aMua, 1 oHa ynoMmuHaercst kak popma A. Cum. marent CIIIA 8697876.

I[MoMHMO pa3IMYHBIX TBEPIBIX KPUCTAJUIMICCKUX (POPM, KOTOPBIC OOBIYHO HA3BIBAIOT MOTUMOp(aMu, Jie-
KapCTBEHHOC BEIIECTBO TAKXKE MOXET CYIICCTBOBATh B PA3IUYHBIX IICEBIOMOJIUMOPPHBIX GOpMax, TAKUX Kak
COJIbBATHI M KJIaTpaThl. TepMuH "conbpBaT" 03HAYaeT COCANHEHNUE, OIYUYCHHOE B PE3YJIbTAaTe aCCOIMAIIMN OHOH
i 0oJiee MOJIEKYJI PaCTBOPUTETIS C MOJIEKYJIOH JIEKapCTBEHHOTO BelecTBa. TepMuH "conbBatr” BKIIIOYAET THI-
patbl, KOTOPbIE OTHOCATCS K CTEXHOMETPUYECKOMY MM HECTEXHMOMETPHUUECKOMY KOJIMYECTBY BOJIBI, CBSI3AaHHON
HCKOBAJICHTHBIMU MEXKMOJICKYJIIPHBIMH CHJIAMH, HATIPUMED, MOMYTHIPAT, MOHOTUIPAT, TUTHAPAT, TPUTHIIPAT,
TeTparuapat u T.7. TepMuH "knaTpaT” OTHOCHTCS K JIEKAPCTBEHHOMY BEHIECTBY B (popMe KPUCTATUTHUECKOH pe-
IIETKH, KOTOPasi COJICPKUT IMYCTOTHl (HapuMep, KaHaJbl), B KOTOPBIX PACIIONIOKEHBI TOCTEBBIE MOJICKYIbI (Ha-

-1-



046754

TPUMED, PACTBOPHUTEIIS WIIA BOJIBI), 3aXBAYCHHBIC BHYTPb.

[MonumopdHsle U niceBRo-moaMMOpQHEIE (HOPMBI BOZHHKAIOT, €CIH BEIIECTBO OJHOTO COCTaBa KPHCTaIUIU-
3yeTcs B Pa3sNUYHBIX CTPYKTYPHBIX PEHIETKax, YTO OOYCIIOBIMBACT pa3HbIC TEPMOAWHAMHYECKHE CBOWMCTBA H
CTaOMITLHOCTD, XapaKTepHBIC IS KOHKPETHOU mosmmMopdHOH Gopmbl. Ecimr MOXKHO MONMy4duTh aBa WK Ooliee
MOJIMMOP(HBIX BEIIECTBa, KENATEIHbHO UMETh CIoco0 MoydeHus oboux moyuMopdoB B uyuctoit dopme. [Ipu
NPUHATHA PEUICHUS OTHOCHTENBHO TNPENNOYTHTEIBHOCTH OJHOTO M3 MOIMMOP(OB, HEOOXOANMO CpPaBHHBATH
MHOT'OYHCJICHHBIE CBOHCTBA MOIMMOP(}OB, W MPEAMOYTHTEIHHBIH NOTMMOP(] BEIOMPAIOT HA OCHOBAHHUH MHOTHX
TIEPEMEHHBIX (PU3NIECKUX CBOMCTB. BrosHe BO3MOXKHO, 4TO OJlHA TTOMMMOp(dHAsS hopMa MOKET OBITh MPEAIIOU-
TUTEJIBHON TIPU OIIPEETICHHBIX OOCTOSITENBCTBAX, €CIIM BaXKHBI OTPEJICNICHHBIC ACIEKThl, TAKHE KaK MPOCTOTa
MOJYYCHHsI, CTAOMIBHOCTh U T.A. B ApYruxX CHTyanusx HpeArOYTUTEIBHBIM MOET OBITh OPYrod MoJuMopd
Onaromapst ero Oosiee BBICOKOM WIIM HU3KOHW PacTBOPUMOCTH W/WiM Jydiiel ¢apmakokunernke. KoHkperHas
KpHUCTaJUTMdeckas (popMa COeTUHEHHST MOXKET UMETh (M3MYECKHE CBOWCTBA, KOTOPhIE OTJIMYAIOTCS OT (usnye-
CKUX CBOMCTB JPYIHX MOJUMOP(HHBIX (JOPM, U TaKHE CBOHCTBA MOT'YT 3aMETHO BIIHATH Ha (PU3NKO-XUMHUYECKYIO
U (hapManeBTHYECKYIO0 epepaboTKy COeTUHEHHS, B YACTHOCTH, MPU MOJYYEHHH WM NPUMEHEHUH COEIUHCHHS
B IPOMBIIIJICHHOM MaciuTate.

CyImecTBYIOT JKECTKHE HOPMATHBHBIC TPeOOBaHMA K JIGKAPCTBEHHBIM BEIIECTBAM, IPEeIHA3HAUYCHHBIM IS
(hapMaIeBTHYECKOTO MPAUMEHEHHS, KOTOPBIE MPEAyCMAaTPUBAIOT, CPEIH MIPOYEro, TOYHOES 3HAHHE ITOINMOPHHON
WK TICEBAO-TIONUMOp(GHOHN (HOpMBI aKTHBHOTO (apmareBTHdeckoro nuarpeauenTa ("A®U") B nexkapcTBeHHON
(opme. BaxkHOCTH pacmo3HaBaHUS M KOHTPOJIUPOBAHWSA HW3MEHEHHS TBEPIBIX (OpPM B Iporecce pa3padoTKu
mperapaTa NMpU3HaHa B JaHHOW oOmactu TexHukd. CM., Hampumep, HemaBHuid 0030p Newman and Wenslow
(AAPS Open (2016)2:2). CoOoTBETCTBEHHO, CYIIECTBYET IMOTPEOHOCTH B ONPE/ICICHUN W KOHTPOJINPOBAHUH Xa-
PaKTEpPUCTHK MOTMMOPGHOM 1/nin nceBao-noauMophHoit popmer AU B nekapcTBeHHON (hopMe Kak JuIs yIo-
BJIETBOPEHMsI HOPMATHBHBIX TPeOOBaHMH, TaK M Ul 00ECICUCHUS] KauecTBa M MOCTOSHCTBA T'OTOBOM JIEKapCT-
BEHHOW (hOPMBI.

B nmanHOIT 3asiBKe OmUcaHa MICHTH()HUKALIUSA U OTPEACICHUE XapaKTePUCTUK BHOBH BEISBICHHBIX IICCBIO-
moIuMOp(dHBIX GOpM reMUCYKIIHATHOH conu 2,4,6-TpudTop-N-[6-(1-MeTrmmunepuanH-4-kapOOHWIT ) TAPUIHH-
2-nun]0eH3aMuIa, a TaK)Ke CIIOCOOBI KOHTPOJIHUPOBAHUS WX COACPKAHMSI B TBEPBIX JIEKAPCTBEHHBIX (OpMax.

CyurHocTh u300peTeHust

JlanHOe W300peTeHWEe OTHOCHUTCA K TIICEBIO-TIOMMOPGHBIM (GopMaM TeMUCYKIIMHATHOH comu 2,4,6-
TpudTOP-N-[6-( 1 -MeTHIIIHIIepUANH-4-Kap OOHUI ) TUPUANH-2 -1 |OSH3aMu1a, TAaKXKe Ha3bIBAEMOW B TAHHOM KOH-
TEKCTe Kak coenuHeHne | mimm remucykuHaT JacMuTHaaHa. [lceBnonomumopdusie GopMsel coequHenus I, omu-
CaHHBIC B JaHHOM JIOKYMEHTE, HEOXKHIAHHO 00pas3yloTcs B IpoOIecce MPOM3BOACTBA (papMarieBTHUECKOM Ipo-
JOYKIUH B IPOMBIIIIEHHOM Maciitabe. IlceBgo-nomumopdusie GpopMbl, ONMMCaHHBIE B JaHHOM JIOKYMEHTE, IpH-
TOJHBI JJIs aKTHBAIMHK perenTopoB 5-HT g u ai1st neyenust wim npeaynpexaeHust MUTPEHEeBOM TOJIOBHOH O0ITH.

B paznuyHBIX BapuaHTaxX peaiM3alyy JaHHOTO ONMCaHMs IpeuIokeHo coeannenue I B popme conbBaTa. B
Pa3IMYHBIX BapHAHTaX PEeaM3alliy COJMbBAT MPEICTABISCT cO00M runpar. B pa3IMyHBIX BapHAHTAX peanu3alui
THIIPAT TPEACTABISACT COO0H MUTHApAT WIH TPUTHAPAT. B pa3IuvHBIX BapuaHTaxX peaau3alliy JaHHOTO OIUCa-
HUS TIPEIUIOKEH THAPAT WM JeTHAPATHPOBAHHBIN THIPAT, XapaKTePU3YIOMINIACS M0 CYIIECTBY TaKOW Juarpam-
MO¥ OPOIIKOBOM peHTreHoBcKoM audpakiuu (ITPJ]), kak oqHa U3 nuarpaMM, IpUBeIeHHBIX Ha (ur. 1.

Ha ¢wur. 1A nmpencraBnena muarpamma I1PJ1 dopmer D, nurnapara, Taxke ymomuHaemMoro kak I'mapar 1,
MOIy4YeHHas ¢ Hchoib3oBaHueM u3nydeHus Cu-Ko. B paszmuunbix Bapuanrax peanusanuu guarpamma I1PJ]
(dhopmel D conep kUT IO MEHBIICH Mepe THKH 1pu okoio 18,7, 26,5, 27,0, 27,5 u 27,8 rpaxyca 26, £0,2 rpanyca.
B pasnuunbix Bapuantax peanmsanuu nuarpamma [TPJ] popmer D comepkut onuH uinu 6ojee OMOTHATENBHBIX
MIHKOB, MPECTABICHHBIX B Ta0d. 2. B pasnuuHBIX BapHaHTaX peau3alliyd JAHHOTO OMICAaHUS IpeaioxkeHa (op-
Ma D, XapakTepu3yromiascs MapaMeTpaMH >IeMeHTapHoi sueiikn mpu 100 KembuHax okomo a=25,08 A,
b=10,08 A, ¢=20,84 A, a=90°, B=123,71, u yron y=90°.

Ha ¢ur. 1B npexncraBnena auarpamma I[1PJ] dopmer F, Tpurnaparta. B pa3nudHbIX BapraHTax pealu3anin
muarpamma [1PJ1 ¢popmet F conepkuT nuku, npencTaBieHHbIe B Ta0M. 4.

Ha ¢uwr. 1C npencrasnena nuarpamma 1P/ dopmer E, nerunparuposannoii ¢popmsl D. B pasniynbix Ba-
puanTax peanusanuu auarpamma [1PJ1 popmer E, monydennas ¢ ncnons3oBanneM usnydenus Cu-Kao, cogepxur
0 MeHbIIIeH Mepe KU 1pH okoJio 9,2 u 10,5 rpamyca 20, £0,2 rpagyca. B pa3nuyHbIX BapraHTax peann3aiin
nmuarpamma [1PJ] ¢popmer E conepsxur nukwu, npeacraBieHHbIE B Ta0. 3.

B pa3nuuHbIX BapHaHTax peaii3aliy JaHHOTO OMHCaHMS MPEaiokeHo coeanHenue | B popme auruapara,
tdopmer D, tpuruapata, popmel F winm neruaparupoBanHoro ruapara Gopmsl D, ymioMHHAEMOTO B TaHHOM KOH-
TekcTe Kak ¢opma E. B pa3nuuHbIX BapuaHTax peajn3alii JaHHOTO OMHMCAHMS MPEUIOKeHA KOMITO3UIHS, CO-
neprkamast cmeck Gopmsl A u ¢popmbel D nin cmecs dpopmer A u popmsl E, nimm emecs ¢opmer D u popwmst E,
nm cMech hopmbl A, popmst D u popmsr E.

B pa3nuuHBIX BapHaHTax peam3alydy JaHHOTO ONMHCAHHS IpeIoKeHo coequHenue | B popme auruapar-
HOW (opmbl D, xapakrepusyromieics TepMorpaMMoil mudGhepeHInaaIbHON CKaHUPYIOIMeH KalopuUMEeTpUU
(ICK), mMeromeld MMpOKy0 3HA0TepMy, HaunHaromryrocss npu 53,1°C (-158,2 Jx/r), mMUPOKyI0 3K30TEPMY,
HaunHAaomyrocs npu 92,1°C (24,9 JIx/T), 1 pe3kyio dHA0TepMY, HaunHatonyrocs mpu 197,9°C (-119,0 Ix/r). B
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pa3IMyHBIX BapuaHTax peanusaimuu Gopma D nemonctpupyer tepmorpammy JCK, mo cymecTBy coOTBETCT-
BYHOIIYIO (huT. 2.

B pa3znuuHBIX BapHaHTax pealu3alnyil JaHHOTO ONMCAHMA MPEIOKEHO coenuHenHue I B popme Tpuruapar-
HOW ¢opMmbl F, xapakrepusytomeiics Tepmorpammoit JICK, umeromieil mmupoxyo dHA0TEPMY, HAUHMHAIOITYIOCS
mpu 71,2°C (-198,4 JIx/T), momoryio 3HI0TepMY (2 THKa), HauuHaromytocs mpu 95,7°C (-6,4 JIx/T), moJoryro
sk3otepmy (2 mwmka) mpu 103,4°C (26,9 JIx/T), W pe3Kylo SHAOTEpMY, HaduHaromrytocss mpu 197,8°C
(-114,4 JIx/r). B pasnuyHbIX BapuaHTaxX peallM3alyd JaHHOTO OMUCAHUS MPEUIOKEHO coenuHeHue I B ¢popme
TpuruapatHoit popmel F, xapakrepusyromieiicss Tepmorpammoit JICK, mo cymecTBy cOOTBETCTBYIOMIEH TepMO-
rpamme Ha ¢ur. 3.

B pa3nu4HBIX BapuaHTax peau3aliu MCeBA0-MOTUMOPPHYIO (GopMy coeAMHEHMS |, ONMICaHHYIO B JAHHOM
JIOKYMEHTE, MOYKHO WICHTHU(QHUIIMPOBATh HA OCHOBAHHH XapaKTEPUCTHUCCKONW TEPMOTPABUMETPHUICCKOI KPUBOA,
TaKKe ynmoMuHaeMo# kak TepmorpasuMerpuueckuii aHanu3 (TT'A). TT'A ocHOBaH Ha HENpPEPHIBHON 3aIlCH W3-
MEHEHHUS MacChl 00pa3ila MaTepraia B 3aBUCUMOCTH OT TEMIIEPATYpPhl U BPEMEHH B COBOKYITHOCTH.

B omHOM BapumaHTe peanu3aliiy JaHHOT'O OMHCAHUS NPEIIOKEHO coemuHeHue | B GopMme TuruapatHOM
¢dopmer D, xapakrepusytomeiics TI'A, nemoncTpupyrouwmM notepio 7,5 mac.% B ananazone 25-110°C, uro co-
oTBeTCTBYET 2,0 MOJI. SKBHBAJICHTaM BOJIbI, U Ha4aJI0 paspymeHus npu okosio 200°C, mo cymecTBy B COOTBET-
CTBUU C Qwur. 2.

B omgHOM BapmaHTe peanm3alMy JaHHOTO OMHMCAHUS MPEIIOKEHO coequHeHue | B ¢opme TpUruapaTHOH
¢opmer F, xapakrepusyromeiics TI'A, nemoncTpupyromuM mnotepio 11,4 mac.% B amamazone 25-150°C, gto
COOTBETCTBYET 3,1 MOJI. SKBUBaJIEHTaM BOJIbI, W Hadajo paspymieHus npu okojio 200°C, mo CymecTBy B COOT-
BETCTBHH C (ur. 3.

B pa3muuHBIX BapHaHTax peaiu3aliy JaHHOTO OMKCAHUS MPEIIOKEHO coequHeHue | B popme auruapar-
HOM (opmbl D, xapakTepusyromeiics muarpammoit I1P]1, momydenHoii ¢ momomrsio u3nydeHus Cu-Ko, koTopas
COJIEP>KHUT THKHU Tipu okoio 18,7, 26,5, 27,0, 27,5 u 27,8 rpagyca 20, £0,2 rpamyca, u Tepmorpammoit JICK,
MMeIoIIel Hadano mmpokoi sHmoTepMsl mpu 53,1°C (-158,2 [Ix/r), Havano mmpoxoi sk3otepMsl npu 92,1°C
(24,9 [Ix/r) u Hayamo pe3koit s3HmotrepMsl ipu 197,9°C (-119,0 JIx/T).

B pa3muuHBIX BapHaHTax peaiu3alliy JAaHHOTO OMHCAHUS MPEIIOKEHO coequHenue | B popme auruapar-
HOH (opmbl D, XxapakTepu3yloleiics 110 CyIIecTBY TaKOH K€ AUarpaMMoOi PeHTTeHOBCKOH AM(PaKIUM, KaK Ha
¢dur. 1 A, n o cymectBy Takoi xe Tepmorpammont JICK, kak Ha ¢wur. 2.

B pasnmuHBIX BapuaHTax peann3aliyl JaHHOTO OMHCAaHUs MpeiokeHo coenuHenue I B popme muruapara
(dbopmer D), momydeHHOTO cITOCOOOM, BKITFOYAIOIIAM OJHO W3 clieayromux (1) mporecc BIa)XHOTO TpaHyJIupO-
BaHU, UCXoasd u3 ¢opMmel A, (2) xpanenue Gopmsel A mipu 25°C u oTHOcHTenbHOU BiaxkHOoCcTH (OB) 96%, (3)
TIEPEKPHUCTATITN3AINIO U3 CMECEH paCTBOPUTEIIS/BOMIBI C BRICOKON aKTUBHOCTBIO BOJIBI, (4) XpaHeHne aMop(HOTO
coeqmuaenus I npu 40°C u OB 75%, (5) cycnenanpoBaHne aMOppHOTO coeanHEHHS | B cMecsx pacTBOpHUTE-
JIs1/BOJIBI C BBEICOKOHM aKTHBHOCTBIO BOJIBL, (6) TOJydeHHE CyclieH3nH aMopdHOro coeanHenus | B Boge mpu KoM-
HaTHOM TeMIepaTtype Wiu Bblie Hee, (7) noxydenue cycrnensuu ¢popmsl F B Bone mpu 37°C, (8) momyuenue anb-
TepHAaTUBHOM cycmneH3un ¢opmbl F, Hampumep, B cMecu 3taHona-Boxsl (50/50 06./00.) mpu 20°C. dopma A
HpeCTaBIsieT co00H OE3BOHYIO TBEPAYIO KPUCTAILINYECKYIO (hopMy coennHeHus .

B pa3nuyHBIX BapuaHTax pealu3alliy JAHHOTO OMHMCaHUs MPeIIokKeHo coenuHenue | B popme Tpurnapara
(popmsr F), momydeHHOTO CIOCOOOM, BKITIOYAIOIIMM HCIOJIB30BAHUE B KaU€CTBE MCXOIHOTO BEIIECTBAa aMopQ-
HOTO coenuHEeHNUs | 1 momydeHns cycreH3nu B Boge npu 5°C; Wi moirydeHne ajJbTepHaTUBHON CyCIIEH3UH, HC-
xons1 u3 hopmbl A, ¢ 3atpaBkoit popmel F B Boge npu 20°C, niu B cMec 3tanona/Bojsl (50:50) pu 5°C.

B cooTBeTCTBUY ¢ BapHaHTaMH pealu3allii, OMUCAHHBIMU B JAaHHOM J0KyMeHTe, 2,4,6-Tpudtop-N-[6-(1-
METWIITHATIEPUINH-4-KapOOHUI ) TUPUANH-2 -1 |OEH3aMH ¥ €70 TeMHUCYKIIMHATHYIO COJIb, COeauHEeHHE [, MOKHO
MOJTy4aTh CIIOCO0aMU, OTIMCAHHBIMY B TAHHOM oOiacTh TexHuKH. Hampumep, kak omucano B US 8697876 u US
7423050.

B nanHOM ommcaHuM Takxke MpeIokKeHb! (hapMaleBTHYeCKHe KOMIIO3UINH, COAEpIKaliie coeauHenue | B
(dbopMe THApaTa, TAKOTO KaK JUTHAPAT WIH TPUTHAPAT, WIH B (opMe AETHIPATUPOBAHHOTO THAPATa, BKIHOYAS
UX CMECH, U (papMalleBTUUCCKU MPUEMIIEMBIIl HOCUTENb. B pasnuyHbIX BapHaHTax pealu3aluu (papMarieBTHIC-
CKasi KOMIIO3HUIUS COJEPKUT OAHY Win 6oiee u3 ¢popmsl D, hopmer E u popmer F coequnenus 1. B pa3zmudnbix
BapHaHTax peaju3anuu papManeBTHUCCKass KOMIIO3UIUS COJCPKUT CMECh, BRIOPAHHYIO U3 TPYIIIIEI, COCTOSIICH
n3 cmecu popMm A u D, cmecu popm A u E, ecmecu hopm D 1 E u cmecu popm A, D u E.

B pasznnuHBIX BapmaHTax peaim3anyd (apMareBTHYecKass KOMIIO3HINS MO CYIIECTBY HE COAEPIKUT IpH-
Mecel. B pa3nmuuHBIX BapuaHTax peanu3anin GapManeBTHIECKass KOMIIO3UIHSA colepkuT popmy D coemmaenus
I, IMeroITyI0 XUMIYECKYI0 YUCTOTY OK0JIo 98%, oxomo 99% wmmm oxomno 99,9%, ompeneneHHYI0 C MOMOIIBIO
B3OXX. B pa3nuuHbIX BapHaHTax pealn3anuu (apMmarieBTHIecKass KOMIO3HIUs coaepxkut Gopmy F coemumne-
HUS [, IMEIOTYI0 XMMHUYECKYIO YUCTOTY 0K0JI0 98%, okomo 99% wmmm okomno 99,9%, onpeneneHHyo ¢ TOMOIIBI0
BOXX.

B nanHOM ommcaHMM TakKe MPEIIOKEHBI CIOCOOBI JICUSHUSI MUTPCHU Y MIICKOTIMTAIOIIETO, BKITIOYAFOIIUC
BBE/ICHHE MIICKOINUTAIOMIEMY, HYXIAIOIIEMycs B TaKOM JiedeHHH, 3((EKTHBHOTO KOJMYECTBA IICEBIO-
nonuMopda coearHeHUs [, oMCaHHOTO B JaHHOM JOKYMEHTE, WM €ro cMeced. B pa3nuyHbIX BapuaHTax pea-
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JM3anuy rceBao-moauMop¢ coenunenus | Beiopan u3 ¢popmsr D, popmser E u popmsr F coenunenns I n ux cme-
ceid, OTIEeNbHO WIM B KOMOMHAIWH ¢ (OpMOH A, KaK OIHMCaHO B JJTaHHOM JIOKYMEHTe. B pa3nuyHbIX BapuaHTax
peanmzanuu J1to00ro U3 crmoco00B, OMMMCAHHBIX B JAHHOM JOKYMEHTE, TIceBA0-TouMopd coeanaenus | BIOpan
n3 Gopmer D, popmer E 1 hopmer F coenunenns 1 m ux cMmeceld, Bkitodasi cMecu oHo# i 6oiee ¢popm D, E n
F ¢ dopmoii A, kak orrcaHo B TaHHOM JJOKYMEHTE.
KpaTkoe onucanue rpaguyecKkux MaTepuaioB

Our. 1A-G. [marpamMmbl pPEeHTICHOBCKOW TopomkoBod mudpakmuu (I[IPJ]) pasauuHbIX TICEBIO-
nomuMopdHEIX ¢GopM coeamHeHus | (remucykmmHatHOW comu 2,4,6-TpudTop-N-[6-(1-MeTmmmunepuana-4-
KapOOHWI)TUpUINH-2-1i]0eH3amuna). A, popma D (muruapar); B, dopma F (tpurnapar); C, popma E (nerun-
paruposanHas ¢popma D); D, skcriepumeHTanbHbIe B pacueTHbIe auarpammsl [1PJ] MmoHokpucTamia gopwmsl D; E,
qacTHYHBIA pa3pe3 muarpammbl [IPJ] mudpaxkawmm (0-13 °20), dopma D (cunss nuaus), popma A (3eneHas),
dopma E (kpacnas); F, wactnunsiii pa3zpe3 auarpammsl [TPJ] mudpakmuu (13-19,5 °20), dopma D (cunss im-
HusA), popma A (3ernenast), popma E (kpacnast); G, wactuunblii paszpe3 auarpammsl [1PJ] mudpaknum (18,5 - 26
°20), dopma D (cunss munus), popma A (3eneHast), hopma E (kpacHas).

@ur. 2. Tepmorpamma JICK u TI'A anamus ¢opmsl D. Pesynbrarte! Hanoxernust JICK (cunss auHMS, TEIUIo-
BOH 1oTOK (BT/T), HrokHss muHMA 1 BeTaBka) M TT'A (3enenast, mkana maccesl (%), BepXHsist TMHUSA) 171t hopmbl D.

@ur. 3. Tepmorpamma JICK u anamuz TT'A dopwmsr F. Pesynbrate! Hanoxenns JJCK (cunss nunus, Temio-
BoM MoTOK (BT/T), Bepxusst nmunus) u TT'A (3enenast, mxana Maccsl (%), HYOKHSSE THHUS) 1011 GopMEI F.

Owur. 4A, B. A, nmuaus BOXXX dopmer D, umeromelt xumudeckyo 9uctoty 99,93%; B, muans BOKX
tdopmer F, nmeromielt xumudeckyro 9uctoty 99,95%.

®ur. 5. Ciextp 'H-SIMP B cocTosiHuM pacTBopa pacTBoperHoit popmsr D wmn F Coenurenns 1.

®wur. 6. I'padux uzorepmer ACII mis dopmer D, nemoHcTpupyronuit 3 mukia copOIu/ mecopOIuu, KOTo-
PpBIC SBIIAIOTCS. COBMEIIAEMBIMH IPYT C IPYTOM.

®@ur. 7. I'padux m3orepmer JCIT mist dopmsl F, nemoHcTpupyromuid 3 muKiIa copOIuu/ 1ecopOIuu, u -
HHUH JIeCOPOLIMH SIBIISTIOTCS CAMBIMHM BEPXHUMH (KpacHasi U CHHSIS) M IO CYIIECTBY COBMEIIAEMBIMHU APYT C ApY-
TOM; JIMHHS JecopOLMH 2 IUKIIA SBISETCS BTOPOM CBEPXY JIMHUEH (PO30BOH), JIMHMS copOLuu (3eseHast) mo-
ctpoena mpu OB 0 - ~70%; munuto copOumu B 3 nukie (mypnypHyo) ctpowu mpu OB ot 0 10 ~40%.

Ionpo6Hoe onncanne u3o0peTeHUus

[TypyIMHOMIIIMIEPUIMHOBEIE COSIUHEHHS, NMPUTOTHBIE JUIS aKTUBAIWMHU perenTtopa ceporonuHa-1F (5-
HT\f) 1 1 neyeHus Wi npeaynpexaeHusi MUTPEeHH, ormiucanbl, HanpumMep, B US 7423050 u US 2010/0256187.
Takne coeAMHEHWS BKIIOYAIOT TEMHUCYKIMHATHYIO coiib  2,4,6-Tpudtop-N-[6-(1-MeTmmunepuana-4-
KapOOHWI ) TUpUAnH-2-1mi|0en3amuaa ("'coemunenue "), KoTopas UMeeT CTPYKTYpHYIO (popMyity, TpeacTaBIIeH-
HYIO HIKE, ¥ MOXKET OBITh YIIOMSHYTa TaK)Ke KaK TeMHCYKIMHAT JIACMUTHAHA.

F F
0
[I NN
S 05 HO2C o
F O / Nave 2

Coenunenne | (remucykuuHatHas conb 2,4,6-tpudrop-N-[6-(1-MeTnnnunepuauH-4-kapOoHWI) TUPUANH-
2-un|oeH3aMuIa).

Hexotopeie monmumopdHbie Gpopmbl coenuHerus | onucansl Takke B US 8697876. OnHa U3 OnMCaHHBIX
¢dopm mpexacrasisier coboi monmmmopd, obo3Havaemslit kKak Gopma A. Popma A mpencrasisier cobol 6e3BoI-
HYIO TBEPIYIO KPHCTaJUIMUECKyI0 GopMy coeanHeHus I. B cooTBeTcTBHMUM ¢ BapuaHTaMy peajli3aluy, ONUCaH-
HBIMH B JIaHHOM JOKyMeHTe, 2,4,6-TpudTop-N-[6-(1-MeTrnmunepunna-4-kapOoHT)IUPHINH-2-1i1|0eH3aM 1,
€ro reMUCYKIIMHATHAS cob (coeauaenue 1) u 6e3BoaHast TBepaas Kpuctauiniaeckas Gopma coequaeHus I, ymo-
MHuHaeMas Kak (opmMa A, MOTYT OBITh IOJIYICHBI CITIOCOOAMHU, OMTMCAHHBIMU B TAHHOHM 00JacTH TEXHUKH, HATIPH-
Mep, Kak ormucaHo B mateHrte '876. B marenre '876 omucaHbl 1BE AOMOJHUTENbHBIE auarpaMmbl [1P]I, o6o3Ha-
yeHHbIe Kak opma B u hopma C. JlonomHUTENbHBIE XapaKTEPUCTUKH YKa3aHHBIX (GOpM HE MpeacTaBieHbl. s
MIPOCTOTHI CCHIJIKH, B JAHHOM OIHMCAaHWU COXPAaHEHa HOMEHKJIATYpHas cxema, mpuHsATas B mateHte '876. Coot-
BETCTBEHHO, HOBBIE IICEBIOMOIMMOpP(HBIE (OPMBI COeTMHEHHUS |, OnIicaHHbIe B JAHHOM JOKyMEHTe, 0003Hade-
HBI KaK Gopma D, ¢popma E u dpopma F. dopma D Takke obo3HaueHa kak rugpar | wimm quruapat. popma E
TaKKe YHOMSHYTa KakK JeTHApaTUPOBAaHHbIN ruapar ¢popMbl D, 1 MOXKET cyliecTBOBaTh B BHJIE YAaCTUYHO WU
MOJIHOCTBIO JleruipupoBaHHoOro ruapara Gopmsl D. @dopmy F Takke ynomuHarotr kak Tpuruapat. CTpyKTypy
¢dopmsl F onpepensiiii Ha OCHOBaHWY ITOTEPU MACChHI B HCCIICAOBAHNH KPUCTAJUTU3ALINH.

Jlo nanHOTO M300peTeHNs OBLIIO N3BECTHO, YTO COCAMHEHNE | MOKET CyIIecTBOBAaTh B Pa3IMYHbIX MICEBIO-
nmouMop(dHBIX (hopMax, ONMUCAHHBIX B JAaHHOM JOKYMEHTE. YKa3aHHbBIE TICEeBAO-TIOTUMOpGHBIE (HOpMBI ObLIa
oOHapy>XeHBI CIy9alHO B IpOIEcce IONyYEHHUS MPOAYKTa IS MPOMBIIUICHHOTO (hapMaleBTHYSCKOTO IPOU3-
BozcTBa. C ydeTOM TOTO, YTO PA3NUYHBIC pa3pelINTEIbHBIE OPTaHbl, KOTOPHIE CIIEAAT 32 OJOOPEHHEM H IpUMeE-
HEHHEM TaKNX (papMaIleBTHICCKUX IpEnapaToB, TPeOYIOT TOYHOTO 3HAHUS, OTIPEIEICHUS XapaKTEPUCTHK U KOH-
TPONHUPOBAHUS TTOJUMOPPHON (OPMBI aKTHBHOTO KOMIIOHEHTA B TBEPABIX (hapMaIleBTHICCKHUX JICKAPCTBEHHBIX

-4



046754

(dbopMax, B TaHHOH 00TACTH TEXHUKHU CYMIECTBYET MOTPESOHOCTh B KPUCTAILTU3AIMK W ONPEICICHHN XapaKTepH-
CTHK YKa3aHHBIX HOBBIX TOJTUMOPQHEIX (GopM coenuHeHu 1.

Tepmunsl "momumopdras Gopma, momumopd, dopma momaumopda, mceBaO-momMMopd, KpUCTATLTHIECKAs
dbopma, ¢usmyeckas ¢dopma wiaM  KpucTaummdeckas ¢opma"  2,4,6-tpudTop-N-[6-(1-MeTrnmmnepunH-4-
KapOOHM ) TMPUINH-2-1T|0eH3aMUAa B TaHHOM M300PETEHHH OTHOCSTCS K KPUCTALNTUIECKON MOTUPHUKAIINH yKa-
3aHHOTO COCIMHEHUsS, KOTOpasi MOXKET OBITh OXapaKTepH30BaHA AHATUTHIECKUMH METOIaMH, TAKUMH KaK TOPOII-
KoBast pentreHoBckas audpaxmus (ITP), nuddepennmansaas ckanupyromas kaimopumetpus (JICK), tepmorpa-
BumeTpudecknit ananms (TTA) u rpaBuMeTpudeckas wim quHammdeckas copomues mapos (I'CIT; JICIT).

TepmuH "ruapat" B JAHHOM KOHTCKCTE 03HAYACT COCIUHCHHE O JAHHOMY M300PETCHHIO WM €r0 COJb,
KOTOpasi JOMOJTHHUTEIEHO CONCPIKUT CTEXHOMETPUYECKOC WM HECTEXHMOMETPHUYECKOE KOJMYECTBO BOMBI, CBSI-
3aHHOW HEKOBAJICHTHBIMH MEXMOJICKYJISPHBIMA CBS3sIMH. [ MIpaThl 00pa3yroTCs MPU COCTUHCHUU OJTHOU WIIH
0oJiee MOJICKYJ BOJIBI C OHOM MOJICKYJIOH BEUICCTB, B KOTOPBIX BOJIA COXPAHSIET CBOC MOJICKYJIIPHOE COCTOSTHHE
H,0, u Takoe coeMHEHUE MOKET IPUBOIUT K 0OPA30BAHHIO OJHOTO WM 00Jiee THIPATOB. B TaHHOM KOHTEKCTE
ruapar coemuHeHus | cumrtarot "mceBmo-monmMopdoM”, BKIIOYAs ACTHIPATUPOBAHHEIN THAPAT, OMUCAHHBIN B
JAaHHOM JTOKYMEHTE.

[ceBmo-momuMopdsl, ONICaHHBIE B TAHHOM JTOKYMEHTE, MOTYT OBITh OXapaKTepHU30BAHBI JTIOOBIMH METO-
JaMH, B COOTBETCTBUH C M3BECTHBIM YPOBHEM TeXHUKH. Hampumep, mceBao-nmomuMopsl MOTYT OBITH OXapakTe-
PHU30BaHBI TIOPOITKOBOM peHTreHoBckoi mudpakmueit (ITP1), muddepeHnnanbHOl CKaHUPYIOMIEH KaJopuMeT-
pueit (JICK), TepmorpaBumerprdeckuM ananu3oM (TT'A), MUKpPOCKOIIHEH U CTIEKTPOCKOTIHEH (HarpuMmep, sep-
HOTO MarHUTHOTO pe3onanca (SIMP)).

B pasnuuHBIX BapwaHTaX peaa3alliyd XapaKTEPUCTHKH ICEBIO-MOJMMOPGHOB OMPEACISIOT C IMOMOIIBIO
ITPJI. OTHOCUTENbHASE THTEHCUBHOCTH MUKOB 1P/ MoxeT BapbupOBaThHCS B 3aBUCUMOCTU OT TEXHOJIOTUU TMOJTY-
YyeHHs1 00pasiia, mpueMa 3aKperuicHus 00pasiia 1 KOHKPETHOTO UCTONb3yeMoro npubdopa. Kpome toro, mHCTpY-
MEHTAJbHBIC OTKIOHCHUS W Jpyrue (akTopsl MOTYT BIHATH HA 3HaYeHHs 2-TeTa. Takum o0pa3oM, 3HAYCHUS
nukoB [1P/] moryTt BapeupoBaThes Ha Turoc win Munyc okouio 0,1, 0,2, 0,3 wiu 0,4 rpagyca. Hanpumep, B HeKo-
TOPBIX BapUAHTaX peaiiu3alu 3Ha4cHUs 20 (HOpMBI, OMMMCAHHOW B JAHHOM JOKYMEHTE, MOTYT BapbUPOBATHCS
Ha IUTI0C WM MUHYC okojio 0,4 rpamyca. B npyrux BapmaHtax peanu3anuu 3HaueHUs 20 Gopmbl, ormMcaHHON B
JTAHHOM JOKYMCHTE, MOTYT BapbUPOBAThCS HA ILTIOC WU MuHYC okono 0,2 rpagyca. B mpyrux BapmaHTax pea-
nu3anmy 3HaueHus 20 (GopMBbl, ONHCAaHHON B JaHHOM JOKYMCHTE, MOTYT BapbHUpPOBAThCS Ha IUTIOC WM MUHYC
okono 0,1 rpagyca. @apmarieBTUUECKUE KOMITO3UIINHU, COACPKAIINE IICEBIO-TOTUMOP(, OMUCAHHBIA B TaHHOM
JOKyMEHTE, MOXHO HICHTH(HIMPOBATH MOCPEIACTBOM CPAaBHEHUS AWArpaMM IIOPOIIKOBOW PEHTTCHOBCKOHM IH-
(bpaky JaHHBIX KOMITO3UIMHA C JUArpaMMOM ITOPOIIKOBOW PEHTTEHOBCKOW MUMPAKIIMHA YHCTOTO MOJUMOpda.
CrnenyeT moHHMATh, 9TO (papMaIleBTHIECKIE KOMIIO3UINH, CO/IEPKAINE ONPEACIICHHBIN TICEBI0-TTIOIMMOpP(Q, OIH-
CaHHBIN B JaHHOM JOKyMEHTE, MOTYT AEMOHCTPHPOBATh HEHJCHTHYHBIC THarpaMMBI TOPOIIKOBOH PEHTT€HOBCKOM
I paKIym, 0 CPAaBHEHHIO C JHAarpaMMO TIOPOIITKOBOH PEHTT€HOBCKOM AN(PAKIINK YUCTOTO ommuMopda.

[ceBmo-monmuMopdsl, ONMMCaHHBIE B TaHHOM JOKYMEHTE, TAaK)Ke MOXHO HICHTU(HUIIMPOBATH IO XapakTep-
HBIM JuarpamMMaM JudGepeHIaTbHON CKAaHUPYIOMICH KAIOPUMETPHH, TAKHUM KakK TpeCTaBiIeHbl Ha Durypax.
U3sBectHO, uto mis ICK HaOoqaeMbie TeMIIEpaTyphl 3aBUCAT OT CKOPOCTH M3MECHCHHS TEMIIEPATYPHI, 8 TAKXKE
OT TEXHOJIOTUH TOTY4YCeHUs 00pa3iia i KOHKPETHOTO HCIIONb3yeMOoro mprudopa. Takum oOpa3om, 3HAYCHHS, OTIH-
CaHHBIC B JIAHHOM JTOKyMeHTe¢ B oTHomeHuu Ttepmorpamm JICK, MOryT BappHpOBaThCSA HA IUTIOC I MUHYC
oxono 4, 6, 8 umu 10°C. Hanpumep, 3HaueHHsI MOTyT BapbUPOBAThCS Ha IJIKOC UM MUHYC 0koso 6°C.

[ceBmo-monmumopdHbIe (GOPMBI IO JTAHHOMY H300PETCHHIO TaK)Ke MOTYT JEeMOHCTPHPOBATH TEPMIUCCKUE
CBOICTBa, OTIMYHBIE OT CBOWCTB aMOP(HOr0 Marepuayia Wiau Apyroi mosmmopduoi dopwmbel. Tepmmdeckue
CBOMCTBa MOYKHO HM3MEPATH B J1aOOpaTOpHH ¢ MOMOIIBI0 TepMorpaBuMeTpudeckoro aHaimsa (TTA), koTopsrit
MOXXHO HCIIOJIb30BaTh s nuddepeHmanm HeKOTOPhIX MOJIUMOP(HEIX GopM OT Apyrux. B omHOM acmekre
TICEBIO-TTOTMMOP(] MOKHO 0XapaKTEPHU30BATh C TOMOIIHIO TEPMOTPAaBUMETPHUECKOTO aHAJIH3A.

[ceBmo-momuMopdsl M0 JaHHOMY H300pPETEHUIO TaKXKE MOXKHO HIACHTH(HUIIMPOBATH C TIOMOIIBIO T'PaBU-
metpudeckoit copoumu napos (I'CIT), B Xxo1e KOTOpOii U3MEPSIFOT CKOPOCTh M CTETICHb a0COPOLIMH PacCTBOPUTEIIS
o0Opa3moM. B oTHOM acriekTe MCeBIO-MOJUMOP( MOKHO OXapaKTepU30BATh C MOMOIIBI0 TPABHMETPHYCCKOTO
aHaim3a COpOIMH apOB.

[Momyuenne noxumopda

Kpucrammu3yromuii pacTBOPUTEINb SBISICTCS BAXHBIM (DAKTOPOM IPH ONPEACICHUU TOTO, KAKOW IOJH-
Mop¢ wim mceBao-noauMopd coemuneHus 1 oOpasyercs. Hampumep, pacTBopUTeIn ¢ HU3KOW aKTHBHOCTBHIO
BOJBI, HAIPUMEpP, TAHOJ, MPEUMYIIECTBEHHO 00pazytoT ¢opmy A. ComepikaHre BOJBI TaKXKeE SBISETCS BaK-
HBIM, MTOCKOJIBKY Pa3iW4HbIe NOIMMOpP(HBEIE (GOPMBI UMEIOT pa3HBIE CTENCHH THApaTalnui. B cmecsx BOOBI U
CMEIIINBAEMBIX C BOJOI pacTBOPHUTEIEH KOIHIESCTBO BOIBI MOXKET BapbUPOBATHCS OT OK0JI0 6,1% 10 00BeMy 10O
oK0J10 95% 1o 00BeMy, IPEATIOUTHTEIBHO OT 0K0J0 10% 1o okoso 20% mo o6wveMy, OoJee IPeAIOYTUTETHHO
ot okoio 5% 1o oxosno 10% mo o6bemy, 1 HanboJee PEAMOYTHTENBEHO OT 0K0JI0 5% 10 okoso 1% Boxbl. dop-
Mbl D u F coenunenus | mpencraBisitor co00ii THAPATHL U, CIEIOBATENBHO, CYIICCTBYET MUHIUMATIBHOC IIPEICITb-
HOE KOJIIMYECTBO BOJIBI, KOTOPOE JTOJDKHO MPUCYTCTBOBATH, YTOOBI COSMHCHHE | KPUCTAITU30BAIOCH B JIFO00H 13
yka3aHHBIX (opM. KpoMe TOro, CKOpOCTh OXJIAXKICHUS U TEMIICpaTypa BBIICICHHS, a TAKXKE KOJUICCTBO BOJBI
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MOT'YT UT'PaTh POJIb B ONPEEIICHUH TOTO, Kakast mosimMopdHast (hopma W/mim Tuapat oopasyercsi, Kak HoapoOHee
OIIMCAHO BBIIIIE.

Bbrimo obHapyxkeHo, uTto wcxons u3 Gopmbl A wiu amopdHoi Gopmbl coenuHenus I, mpu mpoOaBieHUN
TOJIGKO BOJIBI MJIH CMECEH BOJBI/PACTBOPHUTEIIS MPOUCXOUT MpeBpameHne u3 GopMbl A wid aMOpHHOU (OPMBI
B OJJHY M3 HOBBIX IceBIO-momMopdHbIX dhopMm D, E wim F. popma A sBisiercs nomuHupytomieit GopMoii B 0T-
cytctBHe BoIsI (10 10% mo 00beMy BOABI;, aKTUBHOCTH BOJABI MpHOMM3nuTensHO 0,6) MM IpU HU3KOH aKTHBHO-
CTH BOJBI, HATIPIMEP, B 9UCTOM dTaHOJIE, TIpH JTr000# Temnepatype. [Ipu Gonee BEICOKOH aKTHUBHOCTH BOJBI OII-
PEIeNAIONTNMH SBISIOTCA TEMIIEPAaTypa U COAePKAHNE BOJBL.

[Mpespammenne ¢popmsl A B popmy D nporcxomur rmo Mepe BBEACHHS BOJBI, HAPUMED, B YCIOBHSX BBICO-
KOW BIIQ)KHOCTH WJIM B CMECSIX PaCTBOPUTEIS-BOJIBI C BEICOKOH aKTHBHOCTHIO BoJbl. Dopma D sBnsiercst Hanbo-
jee crabmibHOH (GOpMOH TP MPOMEKYTOYHOH aKTHBHOCTH BOJBI M Oojiee BBICOKMX TeMmeparypax (T.e. OT
KOMHATHOH TeMIepaTypsl 10 npubnusurenso 40°C).

B pasnuuHbIX BapuaHTax peaau3aldyl JaHHOTO OIHMCAHMs MpeaoxkeHo coequnenue I B popme auruapar-
HOHM opmbl D. AHanus peHTreHoBckoil audpakuun nosepxnoctu (P/II1) MoHokpucramia coenunenus 1 noka-
3aJl, YTO OH COAEPKUT OJTHY MOJIEKYIYy COSIMHEHUS I, 1Be MOJIEKybl BOABI M MOJOBHHY MOJEKYJBI CyKIIMHATA.
ITopomkoBast peHTreHOTpaMMa, CMOJICIIMPOBAaHHASL HA OCHOBAHWHM TAHHON KPUCTAJUIMIECKOH CTPYKTYpHI, COOT-
BercTByeT [IPJ] popmer D mnmu rumpara 1, npencrasinennoit Ha ¢ur. 1D, moareepkaas, aro ¢opma D npencras-
JISIET COOOM MUTHIpAT COeAMHEHHS [. DKcepuMeHTaIbHAS peHTreHorpaMma (KOMH. T-pa) o0beMHOro oOpasma
TpeCTaBICHA KPACHBIM (BEPXHS JIMHU), @ IUarpaMMa, pPacCUNTaHHAs HAa OCHOBAaHUH PEHTTEHOBCKOH CTPYKTY-
por MoHOKpHcTaia (100 K) - wepusiM (HyokHsIS uHAS). HeOoNbIHe OTIIMYUS TTOJI0XKEHHS MHKa 00YCIOBICHBI
M3MEHEHHSIMH KPUCTAJUIMYECKON PEIIETKN B 3aBUCHMOCTH OT TEMIIEPATYPHI U MPEIOYTUTEIEHON OpUEHTAIINH.

B pasnuuHbIX BapuaHTax peaau3anyyl JaHHOTO ONHMCaHMS MPEIokKeHa KOMIO3HIHS, coaeprkalas GopMy
D unm cmech dopm D u A.

B paznnuHBIX BapnaHTaxX peaju3aliy AaHHOTO OINMCaHUs npemioxeHo coenunenue | B popme E, nerun-
paruposanHoii popme D. dopmy E MoxkHO nosyuats HarpeBanueM ¢opmbl D coenunenus 1 no npubnusurens-
HO 60°C, u mpeBpamenne HaunHaetcs npumepHo mpu 40°C. Tlo Mepe poAoIKEeHNsT HarPEeBaHUS 10 TEMIIEPATY-
puI ipudm3uTensHO 70-75°C, dopma E mpeBparmaercs B popmy A, 6e3BoaHyI0 hopmy. Takum oOpazom, popmy E
MOJKHO pacCMaTpHBaTh KaKk MeTacTaOmibHyI0 Gopmy. Eciu mocne oOpazoBanus popmbl E oxmaxknats ee 10 mpu-
omsuTensHO 35°C MM MeHee, oHa mpeBpamaercs B ¢popmy D. B pasnudHbeIX BapwaHTax peaiu3aliid JTaHHOTO
OTIHCaHWMsI TIPeTO’KeHa KOMITO3HIINS, coeprkarias popmy E, mm cmecs popm E u A, nnm cmech ¢opm E u D.

®opma F, B menom, sinsieTcst HanboJiee ctabmimbHOM (GopMoii rpu Oosiee HU3KUX TeMIlepaTypax (Hampu-
Mep, oT okoJio 5°C mo okoso 20°C) u o4eHb BBICOKOIM aKTUBHOCTH BOJbL. HO cocTaB MCXOIHON CMecH Takke
MOXHO OKa3bIBaTh CBOE BiMsHHE. B To Bpems kak ¢opma F sBisiercst crabnnbHON (opMOit B 94MCTOH BoJE MpH
5°C, He3aBHCHMO OT TOTO, IPUCYTCTBYET JIM OHA B UCXOJHOM cMec wiu Het, ipu 20°C B Boae ¢popma F sBster-
cs1 6onee crabmiIbHOM opmoii pu ucronb3oBanun cmecu ¢popm D n F. Onnako ¢opma D siBisiercst knnetnye-
cKkH Oostee ctabuiIbHOM (hopMoit py HcTiosib30BaHuK cMecH GopM A u D.

Taxum obpazoM, popmy F MoXHO mosydaTs cycrieHIUpoBaHHeM aMopHOro coequnenus I uiam popmsr A
B 4ucTOd Boae mpu S5°C WM TOCPENCTBOM JHOPWIH3AIMK aMOppHOro coeAWHEeHHs | W3 cMecHu Tper-
Oyranona/Boapl (50/50, 00./06.). ®opmy F Takke MoxkHO mosydath npu 5°C B CMECH 3TaHOJA/BOJBI
(50/50, 06./06.), ecmi B ICXOTHOM CMECH MPUCYTCTBYIOT 3aTpaBOYHbIC KpHUCTAUIBI PopMbl F, ¢ ncmons3oBaHneM
dhopmbl A umu popmel D, HO Gopma D sBnsieTcst ctabuisHOM opmoii ipu 5°C B ciydae UCTIONH30BAHUS CMECH
dbopm A u b.

ITpu 20°C B Boae dgopma F sBnsercsa Gonee ctabmibHOM (HOPMOI NP MCIOIB30BaHUH B Ka4eCTBE HCXOI-
Horo marepuaia cmecu ¢popm D u F. IIpu 20°C B Bone dopma D siBisiercst crabmitbHOH (OpMOI IIPH KCIIOIB30-
BaHMU cMecH GopMm A u D.

[omy4yeHHBIC pe3yNIBTaThl CBHICTEIBCTBYIOT O TOM, YTO B YUCTOH Boxe mpu 5°C ¢opma F sBiusercs Hau-
Gosiee cTabmbHOM (opmoii, HO mpu 20°C HEOOXOAMMO MPUCYTCTBHE 3aTPABOYHBIX KpHCTaLoB (opMbl F s
OCYIIECTBIICHHS TIpeBpalieHnst B crabmibHyto Gopmy F. Takum ke oOpasom, npu 5°C B cMecH 3TaHOJa/BOMBI
50/50 06./06. ®opma F sBrsieTcst cTabmiIsHOM (GOpMO IPpY HATUYUH B UCXOJTHON CMECH 3aTPaBOYHBIX KPHUCTAII-
noB ¢opmel F, HO dopma D siBrsieTcst KHHETHYIECKH CTaOMIbHOM Tipr 5°C TpH WCTIONB30BaHUK CMeCH GOpM A U
D. Ha ocHoBaHuM HaOromaeMoi caMONPOU3BOIBHON KpUCTALIH3auK Gopmbl F ipu HU3KUX Temmeparypax H
BBICOKMX 3HAYCHUSAX aKTMBHOCTHU BOJBL, hopma F MokeT OBITH MOJTydeHa B KOMIO3HUIINU COeANHEHHA I, KoTopas
W3HAYaIbHO TIpencTaBisieT coboi popmy D mmu cmech popm A u D. CooTBETCTBEHHO, B Pa3IMIHBIX BapHaHTax
peanu3anyy TaHHOTO ONMCAHUA MpeaioKeHa KOMIOo3uIus, coaepxamas popmy F unm cmeck dpopm D u F, nmm
cmeck popm A, Du F.

BricymmuBanue gopmbl F B BakyyMHO# 1eun mpu KOMHATHOM TeMIIepaType MPUBOINT K €€ MPEBPALIEHUIO
B amopdHoe coennnenue I. ®opma F npespamaercst B popmy A (a) npu HarpeBanu, (b) B pe3yabTaTe BO3ICH-
ctBus 40°C/oTHOCcHTENBHOM BiaxkHOCTH 20% Wi (C) TPpH XpaHEHNUH TIPH OYCHb HU3KOH BJIQYKHOCTH B DKCHKATO-
pe Tpu KOMHaTHOH Temneparype. Kpome Toro, NMKIN4YecKoe N3MEHEHHE BIaXHOCTH, KaK B HKCIIEPUMEHTE Tpa-
BUMETPUYECKON cOpOLIMH apoB, MPUBOUT K MpeBpamnieHuto Gopmsl F B popmy D.

B pa3nuuHBIX BapHaHTax peajn3alydy JaHHOTO ONMHCAHHS IpeIoKeHo coequHenue | B popme auruapar-
HOU opMbI D, mosryaeHHOUW TTocpeacTBOM 00paboTku GopMbI A coennHeHus | B iporiecce BIaKHOTO TPaHYIIH-
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pOBaHMS C IPUMEHEHUEM OYMIIECHHON BOJABI B KA4ECTBE CPEJbl JUIsl IPaHyJIMPOBaHUs. B paznndHbIX BapuanTax
peanu3anuy crnocod BIaXKHOTO I'PaHyJIHMPOBAHMS BKIIOYAET CTAAMIO CMEIIMBAHMS C BBHICOKHM YCHJIMEM C/BUTA
(manpumep, B TakoM npudope, kak Diosna® P 1/6, ocHanieHHOM Kost6amu o6beMoM 1 11 1 4 11), ¢ Iocey oM
OCTOPOKHBIM M3MeENbUeHUEM (HampuMep, B TakoM npudope, kak Comil®, mis pa3pynieHns KOMKOB rpaHyin). B
pa3NMYHBIX BapHaHTaX pean3alii YKa3aHHBIH CHOCO0 JOTOIHHUTENBHO BKIIOYACT CTAAMIO BBHICYIIMBAHUS Tpa-
HyJ (HaIlpuMep, ¢ UCMOIb30BAHUEM CYIIMIKHU C MCEBIO0XKIKEHHBIM cloeM Strea Pro®). B pa3znuunbix Bapuas-
Tax peayM3allly TPaHyJIbl CyIIaT 10 CoepskKaHus BoJIbl He Oosee 4% Mac./mMac. (IO pe3ylibTaTaM M3MEpeHHs,
HaIpuMep, BOJHOTO OanaHca).

B pa3nnuHBIX BapuaHTax peaqu3aliiid B MpoIecce TPaHyInpoBaHHs 00 10 TPaHyIHPOBAHHS, JTHO0 TOCTe
BBICYIIIMBAHUS TPaHyN HOOABISIOT OJHO WK 0oJjiee BCIIOMOTATENBHBIX BEIIECTB, B COOTBETCTBHH CO CBEICHHS-
MU, U3BECTHBIMH B 00JIacTH (hapMaIieBTUKH. B pa3nnyHbIX BapHaHTax pealu3aldy OTHO WIH Ooliee BCIIOMOTa-
TEJBHBIX BEIIECTB BBIOPAHBI U3 OJHOTO MM OoJiee U3 MaTepHalia HAIMOIHUTENS (HalpuMep, JTaKTO3bl, CaXapo3kl,
TJIFOKO3bI, MaHHUTA, copOuTa, docdara Kambpiusa, KapOoHATa KATBIUS U IEJUTION03bI, BKIIIOYas MUKPOKPHCTAN-
JMYECKYIO LIEJITION03Y), CBSI3YIOIIEro B popMe pacTBopa (HarmpuMmep, sKeJlaTHHa, MOJIUBUHIIINPPOINAOHA, IPO-
M3BOJHBIX IIEJUTIONIO3b], TAKMX KaK TMIPOKCHITPOIMIMETHILEIIIION03a, TTOMUITHICHTJIMKONIb, caxapo3a U Kpax-
Mall), CyXOro CBS3yIOIIero (Hampumep, LEIUII0JI03bl, METHIILEIUTIONO3b], TIOJIMBUHIITUPPOIUIOHA U TOIHATH-
JICHTJIMKOJIS), Pa3phIXynTens (HanpuMmep, KpaxMaia, [eJUTI0NI03bl, TONEPEeYHO-CIIUTOTO TOJHBHHIIITHPPOIHIO-
Ha, KpaxMaJIJIMKOJIATa HATPUA M KapOOKCHMETHIIIIEIUTIONO03b, BKIIIOYAs MONEPEYHO-CIINTYI0 KapOOKCHMETHII-
[EIJUTI0NIO3y HATPHs, TAKYI0 KaK KPOCKapMeIuio3a HaTpHs), CMAa4MBaIOIIEro areHTa (HarmpuMep, Taypuicyibdara
HATPHs) M CMa3BIBAIOIIETO BEIIECTBA (HApUMeEp, cTeapaTa MarHus, CTEAPUHOBON KHUCIOTHI, MO THICHTITUKO-
JIS1 ¥ TaypyIcyibgaTa HATPHsI).

®DapmareBTHIEeCKHE KOMITO3UINN

B nmanHOM M300peTeHMH TaKKe MPEIIOKEHBI (hapMareBTHYECKHE KOMITO3UIMH, COACpIKaIlNe OJHY WIH
6onee u3 hopm D, E umu F coenmunenus I, otnensHO wiu B cMecH ¢ GopMoi A, OTMCaHHOW BBIIIE, W apMarieB-
TUYECKU MPUEMIICMBIH HOCHUTEIh WM BCIIOMOTATEIFHOE BEIIECTBO. TepMuH "(papMarieBTHIeCKH MPUEMIICMEBIH"
OTHOCHTCSI K TaKMM COCIMHEHHSIM, MaTepHuaiaM, KOMITO3HLMSIM, HOCUTEISIM W/MJIM JIEKapCTBEHHBIM (hopmam,
KOTOpBIE C MEAMIIMHCKON TOYKH 3pEHUS IPUTOIHBI JUIs PUMEHEHHS B KOHTaKTe C TKaHSIMHU OpraHu3Ma 4desioBe-
Ka ¥ JKMBOTHBIX 0€3 Ype3MepHOH TOKCHYHOCTH, pa3lpa)kKeHHs, aJUIEprHYeCKOd peakiy WM IpYyTuX npodiiem
WY OCJIOXKHEHHH, COPa3MEpHO C pa3yMHBIM COOTHOIICHHEM I10JIb3a/PHCK.

"®apMalieBTU4YEeCKH NPUEMIIEMOE BCIIOMOTaTENIbHOE BELIECTBO" O3HA4YaeT BCIIOMOIATENBHOE BEIECTBO,
MPUTOAHOE AJIS MONMyUYeHHs (papMareBTHIeCKON KOMITO3UINH, KOTOpast SIBIIETCS, B LIEJIOM, 0€30T1aCHON, HETOK-
CHUYHOW M HE SBIAETCS OMOJOTHYECKH WM APYTUM 00pa3oM HENpHEeMIIEMOH, W BKIIOYAeT BCIIOMOTATEIFHOE
BEIIIECTBO, IpHUEMJIEMOe /ISl BETEPHHAPHOTO MPHUMEHEHHA, a TakXke Uil (apMareBTHYSCKOTO MPUMEHEHUS Y
mozxeit. Ilpumeps! papmManeBTHYIECKH MTPUEMIIEMBIX BCIIOMOTATEIBHBIX BEUIECTB MPEICTABICHEI BRIIIEC B JAHHOM
JOKyMEHTE.

dapmarneBTHUECKasT KOMITO3UINS MOXKET OBITH MpeICcTaBlieHa B Hepac(hacOBaHHOW WIIM B €AMHUYHON Jie-
KapcTBeHHOH Gopme. OCOOEHHO MPENMYIIIECTBEHHO COCTABIATH (hapMaleBTHYECKHE KOMIO3UIMY B €ANHUYHOM
JIEKapCTBEHHOW (OopMe Uil TIPOCTOTHI BBEACHHUS W PAaBHOMEPHOCTH A03UpoBaHMs. TepMuH "eMHUYHAs JIeKap-
cTBeHHas (popMa" B TAaHHOM KOHTEKCTE OTHOCUTCS K (PU3NUECKH JUCKPETHBIM €MHUIIAM, TPUTOIHBIM B KayecT-
BE€ OJJHOKPATHBIX JI03 JUIsl CYOBEKTOB, ITOUIeKAIINX JICUCHNIO; KOKAas EANHHLIA COIECPKUT OIIPEAEICHHOE KOJIH-
YEeCTBO aKTUBHOTO COEIMHEHUsI, pacCUMTaHHOE Ul obOecriedeHus TpeOyeMoro TepameBTHdeckoro 3ddexra, B
coYeTaHuM ¢ TpeOyeMbIM (papMareBTHIECKUM HOCHUTENIEM. XapaKTePUCTHKH €ANHUYHBIX JEKAPCTBEHHBIX (HOopM
M0 JAaHHOMY HM300pETEHUIO MPOTUKTOBAHBI M HANPSAMYIO 3aBHCAT OT YHHKAIBHBIX XapaKTEPUCTUK aKTUBHOTO
COEIMHEHHS M KOHKPETHOTO TePareBTHIeCcKOro 3P dexra, KOTOpHIil He0OXOANMMO AOCTHYb. EquHINYHAS TeKapcT-
BEeHHas opMa MOXKET MPEICTaBIATh co00H aMmITyiy, (hIakoH, CYMIIO3UTOPUH, Apake, TaOIeTKy, Kamncymy, [V
MaKeT WK Pa30BYIO IOMITY Ha a3pO30JIbHOM HHTAIATOPE.

B pa3nuuHBIX BapHaHTax peajn3alid XUMHYECKHEe KOMIIOHEHTH (hapMaIieBTHIeCKOH KOMIIO3UITUH TI0 CY-
IIECTBY HE COJEPKaT XMMUYECKUX Npumeceid. TepMuH "XuMudeckas YucToTa" OTHOCHUTCS K KOJIMYECTBY, OObIU-
HO BBIP&KCHHOMY B MAcCCOBBIX ITPOIIEHTaX, KOHKPETHOTO COEAMHEHUs B 00pa3ie coeanHenus. Ecim He ykazaHo
MHOE, MPOIIEHTHI, YKa3aHHbIC B JIAHHOM ONHMCAHMH, IPEICTABIAIOT cOOOM MpOLEHTH 1Mo Macce (Mac./mac.). B
pa3NuyYHBIX BapHaHTaX peaju3aliy (apMalneBTHYECKass KOMIIO3HIHUS COJIEPXKUT MCEBIO-TIONMMOpOHYIO Gopmy
coesMHeHus I, KOTopas UMeeT XUMHUUECKyIo YicToTy Ooiee 98,0%, mo pesynsraram BOXX. B paznuunbix Ba-
pHaHTax peayn3alyy MCEeBIO-TIOIMMOP( UMEET XUMUUECKYI0 YHCTOTY 99,0%. B pasniyHbIX BapuaHTax peaju-
3alMU TICEBIO-NIOIMMOP(] MMEeT XMMHIECKYI0 9HCTOTY 99,5%. B paznmyHbIX BapmaHTaxX peaau3alfy IMCeBIO-
oIIMOpP( UMeeT XUMUIECKYI0 YUCTOTY 99,9%.

TepMuH "TIPUTOIHBIA PACTBOPUTENH" OTHOCHTCA K JIIOOOMY PAacTBOPHUTENIO WM CMECH PacTBOPHUTEINEH,
WHEPTHOH IJIsl MPOTEKAHUS pEakIiy, KOTOpas B JOCTATOYHOM CTETICHN COJTIOOMIM3UPYET PEareHThl U 00eCTIedr-
BaeT Cpefy, B KOTOPOU OyIeT MpoTeKaTh TpedyeMast peaKifusl.

Tepmun "cycrneH3ust" OTHOCHTCS K AByX(a3HOH cucTeMe, COCTOSIMIEH U3 TOHKOM3MEIbYCHHOTO TBEPOTO
BelecTBa B aMmopdHOi (opme, KpUCTAITMUECKO (opMe MM MX CMECeH, IUCHEepPTUpOBaHHOTO (CyCHEeHIUPO-
BAaHHOTO) B JKUJKOM WM IUCHEPCHOU cpele, 0OBIYHO B pacTBopuTeie. TepMuH "CycreH3us" OTHOCUTCS K Cyc-

-7 -



046754

MICH3UH, 00Pa30BaHHOW MPH CMEUIMBAHUU HEKOTOPOTO KOJMYECTBA MOPOINKA B JKUAKOCTH, B KOTOPOH JaHHOE
TBEPIOC BEUICCTBO JIMIIB cllabopacTBopuMO (Hiu HepacTBopuMo). "CycreHnupoBaHue" OTHOCUTCS K IONTyde-
HUIO CYCIICH3HH.

Tepmur "amMopHBIA" B TaHHOM KOHTEKCTE O3HAYaeT IO CYIIECTBY 0€3 MPaBWIILHO ITOBTOPSIONIETOCS TO-
PsiKa MOJIEKYJI WJTH TDIOCKOCTEH BHEITHHUX ITOBEPXHOCTEH.

CrnenyeT MOHMMATh, YTO BHICOTA MHMKOB HAa JHarpaMMe HMOPOIIKOBOW PEHTTCHOBCKOW MU(PAKINNA MOXKET
OTIMYATHCA M 3aBHCETh OT TAaKMX NEPEMEHHBIX, KaK TeMIepaTypa, pa3Mep KpHcTaia, TabuTyc KpHcTaia, mo-
TydeHue o0pasiia Wik BEICOTa 00pasiia B aHAIUTHICCKON JTyHKE.

Takxe cieayeT MOHUMATh, YTO TIOJOKECHUS MTMKOB MOTYT BapbUPOBAThCA MPHU U3MEPEHUH C UCIIOJIb30Ba-
HUEM Pa3JIMYHBIX ICTOYHUKOB M3ITyUCHHUS.

Tun nexapcTBeHHOH (OPMBI, UCTIONB3YEMOM U BBEJCHHS MOIUMOpda, HCIOIb3yeMOro B crocobax Imo
JAHHOMY H300pPETCHUIO, MOXKET OBITh O0YCIOBJICH THIIOM (hapMaKOKHHETHYCCKOTO MPOQIIsA, KOTOPHIH Kena-
TEJBHO MOJYYUTh B PE3YNIbTaTe JAHHOTO CIIOc0o0a BBEICHUS, U OT COCTOSTHHS MAIMCHTA.

JlexapcTBeHHBIE (hOPMBI, MPETHAZHAYCHHBIC JJIs MIEPOPAIHLHOTO, CYOIMHTBAIbHOTO, HA3aIBHOTO WIA UHbB-
EKIIMOHHOTO BBEJCHHSA, MOIYJal0T CIIOCOOOM, XOPOIIO M3BECTHBIM B 00JacTh (hapMaleBTHKH, W COAEpKaT IO
MEHbIIe Mepe omHo akTuBHOe coeamHeHue. Cw., Hampumep, REMINGTON'S PHARMACEUTICAL SCI-
ENCES, (16° U3]1. 1980).

B menomM, B JaHHOM ONMICaHUM TPEAIOKEHA JIeKapcTBEHHas (hopMa min (papmareBTHUECKass KOMIIO3HIIHS,
KOTOpasi COACPKHUT IO MEHBINeH Mepe OIWH aKTHBHBIM HWHIPEIUEHT, MPEICTaBISIONINN co00#l TceBIo-
nonuMopd coenuHeHus I, onrcanHbIi B JaHHOM JOKyMeHTe. IIpemmoxkeHnbIe TekapcTBeHHbIE POpMEI 1 (papma-
[EBTHYCCKUE KOMITO3UIIMHA MOTYT JOTIOJHUTEIFHO COACPIKATh JOMOTHUTEILHBIA aKTUBHBIA (papMaIleBTUIeCKUN
unrpeaueHt (ADU). JlekapcTBeHHbIC POPMBI HITH (apMaIleBTUYECKAE KOMITO3UITUN OOBIYHO COJICPIKAT BCIIOMO-
raTeibHOE BEIIECTBO, Pa30aBIICHBI BCIIOMOTATEIFHBIM BEUICCTBOM WIIM WHKAICYJIMPOBAaHBI B TaKOW HOCHTEINb,
KOTOPBIIl MOKET OBITH B (popMe Kamcyibl, carre, OyMaKHOTO WJIM WHOTO KOHTeliHepa. Ecim BcroMoraTensHOe
BEIIIECTBO CIY)KUT B Ka4eCTBE Pa30aBUTENSA, OHO MOXKET OBITH TBEPABIM, MOTYTBEPIBIM HITU KUAKHM MaTepHa-
JIOM, KOTOPBIA IeHCTBYET KaK HAIlOJHHUTENb, HOCHTENb WM Cpela Ul aKTHBHOTO WHTpeaneHTa. Takum obpa-
30M, JIEKapCTBEHHbIE (POPMBI MO TaHHOMY HW300pETEHHIO MOTYT OBITH B (pOopMe TaOIEeTOK, MUIIIOJNIb, TTIOPOIIKOB,
JIETICIIIeK, calle, KpaXMalbHBIX 00JaTOK, HIUKCUPOB, CYCIICH3HMA, YMYIbCHH, PACTBOPOB, CHPOTIOB, a3p030Jei (B
BHI€ TBEPJOTO BEIECTBA WM B KHUAKOH cpene), Masel, coaepikammx, Hanpumep, 10 10% mo Macce akTHBHOTO
COEIMHEHUS, MATKHUX WM TBEPIBIX JKETATHHOBBIX KAICYII, Telel, CYMIO3UTOPUEB, CTCPIIIBHBIX PACTBOPOB IS
WHBEKINH U CTEPIIIBHBIX (PaCOBAHHBIX ITOPOIIKOB.

[Ipu monydeHUu JIEKapCTBCHHOW (hOPMBI MOKET MOTPEOOBATHCSA O0sI3aTEIBHOC M3MENBUCHHE aKTHBHOTO
WHTPEUCHTA C TIOJIYYCHUEM COOTBETCTBYIOIIECTO pa3Mepa YacTHII epe]] O0bSTMHCHUEM C IPYTUMHU UHTPEIUCH-
TamMu. ECITM aKTHBHBIA MHTPEUCHT 10 CYIIECTBY HEPACTBOPHUM, €r0 OOBIYHO M3MEIBYAIOT M3MEIbUaTh 10 Pa3-
Mepa gactull MeHee 200 memn. Ecin akTHBHOE COSIMHEHUE 10 CYIIECTBY PACTBOPUMO B BOJIC, TO Pa3Mep YaCTHIL
OOBIYHO PETYIHUPYIOT MOCPEACTBOM U3MEIBUYCHHUS C MOTYYCHHUEM IO CYIIECTBY OAHOPOIHOTO PACIPEICIICHHS B
JICKaApCTBCHHOM (opme, Hampumep, okoiio 40 mem. B omHOM BapuaHTe peanu3alyu JaHHOTO U300pETCHHUS TUa-
Ma30H pa3Mepa YacTHUIl COCTaBiseT oT 0koio 0,1 MxkM 70 okoso 100 MKM.

HexoTtopbie mpuMepsl IPUTOAHBIX BCTIOMOTATENBHBIX BEUIECTB BKIIIOYAIOT JIAKTO3Y, AEKCTPO3Y, CaXxaposy,
COpOUT, MAaHHUT, KpaxMalbl, TyMMHUapaOuk, ¢pocdar KaabIus, aTbrHHATHI, TPAraKaHT, )KEJIATHH, CUITUKAT Kallb-
IS, MUKPOKPHCTAITIMYECKYIO LEJITI0NI03Y, TOIMBHHUIITUPPOINIOH, EIUTION03Y, BOAY, CHPOI M METHIIIIEIUIIO-
no03y. JlekapcTBeHHBIE (POPMBI MOTYT COAEPKATH HAIIOJIHUTEINh, TAKOW KaK JIAKTO3a, caxapo3a, III0K03a, MaHHUT,
copbur, docdar kambIws, KapOOHAT KaJbLHUSA H IEIUTFON03a (BKIOYAs MHUKPOKPHCTALTHYCCKYIO IEIUTFONI03Y);
CMas3bIBAIOIINE arcHTHI, TAKUC KaK TallbK, CTeapaT MarHus M MUHEPATbHOE MAacjo; CMa4YHBAOIINC ArCHTEHI;
SMYJIBTUPYIOIINE U CYCICHIUPYIOIINE arcHTHI; CBA3YIOIIUE BEIICCTBA B PACTBOPE WIIH CYXHUE CBSI3YIOIIUE BEIIlC-
CTBa, TaKWe KaK >KEJIATHH, MOJIMBUHWIMUPPOIUIOH, IEILTI0II03a, METHIILEILTION03a, TPOU3BOIHEIC IICIUTFOIO3EI
(HampuMep, THAPOKCUIIPONMIMETUIIIEILIIONI03a), TOIHATHIICHTIIHKOb, caxapo3a, KpaxMaidl W TOJHI THICHTIIH-
KOJIb; Pa3pBIXIIUTEIN, TAKHE KaK KpaxMall, [EJUI0JI03a, MOMCPECYHO-CIIMTHIA TONHBUHWIMUPPOIUIOH, KpaX-
MAaITJIUKOJIAT HATPHUS U KapOOKCHMETHIIIISIUIIOI03a HATPHS (BKITIOYAs OMIEPEYHO-CITUTYI0 KapOOKCHMETHIILICI-
JIFOJIO3Y HATPHA, TAKyI0 KaK KpOCKapMeInio3a HaTpHs); KOHCEPBUPYIOIINE areHTHI, TaKHe KaK METIII- U TPOTIHJI-
THIPOKCHOEH30aThI; ITOICTACTUTEIH; U BKyCO-apOMATHYECKUE ar€HTHI.

CoeuHEeHHS 0 JAaHHOMY H300PETEHHI0 MOXKHO COCTaBIIATH TaKUM 00pa3oM, uToObl oOecrieunBaTh OBI-
CTpO€, YCTOWYHMBOE FIIM 3aMEIJICHHOE BBICBOOOXKICHHE AKTHBHOTO HMHTPEIUCHTA TIOCIE BBEICHHS MAIMCHTY,
MOCPENICTBOM HCIIONTF30BAHNS U3BECTHBIX B TaHHOH 00JIaCTH TEXHHKH CITOCOOOB.

Crnenyromue MpuMepHI JICKApCTBSHHBIX (POPM SBISIOTCS JIMIIb WITIOCTPATHBHBIMH, M OHU HE TpPEIHA3HA-
YCHBI JIJIs OTPaHUYCHUS 00beMa JaHHOTO M300peTeHus. TepMuH "aKTUBHBINA MHTPEIUCHT" OTHOCUTCS K TICEBJIO-
noauMop(dy, ONMMCaHHOMY B JAHHOM JOKYMEHTE.

HecMmoTps Ha TO, YTO aKTHBHBIA MHTPEAWUCHT, HCIOIB3YEMBI B CIIOCO0AaX, OMUCAHHBIX B JaHHOM JOKY-
MEHTE, MOXHO BBOJUTH HATIPSIMYIO, O¢3 KaKOW-THOO JEKapCTBEHHOM (hOPMBI, aKTUBHBII areHT 0OBIYHO BBOJSAT B
tdopMme apmarneBTHUSCKOW JIEKapCTBEHHOH (DOPMEI, conepikamiei GpapMalieBTUICCKH MPUEMIIEMOE BCIIOMOTa-
TEJIBHOE BEIECTBO M MO MEHBIEH Mepe OAWH aKTUBHBIA MHTPEIUCHT. Takue JiekapcTBEHHBIE (POPMBI MOKHO
BBOJIUTH PA3IMYHBIMHU CIIOCOOAaMH, BKITIOYAs TIEPOPATBHBIN, OYKKaIbHBIN, PEKTaIbHBIN, HHTpaHA3AIBHBIH, ep-
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MAaJIbHBIH, TpAaHCACPMANbHBINA, MOJKOKHBIN, BHYTPUBEHHBIN, BHYTPUMBIIICUHBIN U MHTpaHa3anbHbId. Jlekapct-
BEHHBIE ()OPMBI, HCIOJIB3yEMBIC B CIIOCO0AX, OMMMCAHHBIX B JAHHOM JOKYMEHTE, 3(h(hEeKTUBHBI Kak B (popMe KOM-
TTO3UITUH JIJIS1 MHBEKIIHMA, TaK U B (hopMe TIEpOPATLHBIA KOMITO3UITHH.

Jna TpaHCcaepMaNbHOTO BBEICHUS 3a4acTy0 HEOOXOIMMO YCTPOWCTBO AJIS TPAaHCAECPMAIbHOH HOCTaBKHU
("mmacTeipp"). Takue TpaHCAepMaTbHBIC TUIACTHIPH MOYXKHO HCIIONB30BATh JJIs 00eCTICUeHUsT HETPEPHIBHON HITH
epruoaudecKor HHPY3UH moIuMopda 1Mo JaHHOMY H300pETeHHIO B KOHTPOIUPYEMBIX KonmndecTBax. KoHCTpyk-
Ul ¥ IPIMEHEHHE TPaHCISPMaTIbHBIX IJIACTHIPEH A JOCTaBKU (papMareBTUIEeCKUX areHTOB XOPOIIO M3BECT-
HBI B TaHHOH oOmacTu. CM., Hamp., mateHT CIIIA Ne 5023252, Takue miacTelpyd MOTYT OBITh pa3paboTaHbl s
HETIPEPHIBHOM, UMITYJIBCHOM WIJIH JTOCTABKH MO HEOOXOIUMOCTH (papManeBTUUCCKUX CPEICTB.

3ayacTyro JKeNaTelbHO WK HEOOXOIUMO IPSMO HIIH KOCBEHHO BBOAHTH (PapMAIIEBTUICCKYIO KOMITO3UIIHIO
B TOJIOBHOM MO3T. TEeXHONOTHU HEMOCPECTBEHHOTO BBEICHHS OOBIYHO BKITFOYAIOT YCTAHOBKY KaTeTepa JUIs JI0-
CTaBKH JICKAPCTBA B BEHTPUKYISIPHYIO CHCTEMY PEIUITMCHTa B 00X0Ja reMaTodHIedatnueckoro oappepa. OmHa
Takas UMILTAHTHpYeMasi CHCTEMa IOCTaBKH, HCIIONb3yeMasi JIsl TIepeHOCa OMOIOTHYECKUX (PAKTOPOB B KOHKPET-
HBIC aHATOMHYCCKHE oOnacTu opraHmsma, ommcana B mareHTe CIIA 5011472, BKIFOUCHHOM B JAaHHBIA JTOKY-
MEHT ITOCPEICTBOM CCBUIKH. JJocTaBka THAPOIIIFHBIX JIEKAPCTB MOXKET OBITh YCHIIEHA TIOCPEICTBOM BHYTpHAp-
TepHUANbHOW HHY3UH THIEPTOHNYECKUX PACTBOPOB, KOTOPBIE MOTYT BPEMEHHO OTKPBIBATh TeMaTOodHIIehaTmye-
CKHii Oapbep.

B pa3nmmuHBIX BapHaHTaxX peaju3alyy MpeaoxKeHa gapMarieBTHIecKas JeKapcTBeHHas Gopma, comeprka-
1as 10 MEHBIIEH Mepe OIUH aKTHBHBIN WHTPEIUCHT, ONMCAHHBIN BHIIIE, B KOMITO3UIINY, aJallTHPOBAHHOMN IS
OYKKaJIbHOTO W/HITH CYyOJNMHTBaJIbHOTO, WM HA3aJHHOTO BBEACHUI. B JaHHOM BapHaHTe pealn3aliiy MpeIoxKe-
HO BBCICHHEC aKTUBHOT'O WHTPEIUCHTA TAKUM CII0COOOM, KOTODPBIA MPEIOTBPAIIACT OCIOXKHEHHS CO CTOPOHEI
JKEIyIKa, TAKAE KaK MPECUCTEMHBIH METa00IM3M B JKEJIYIOYHOW CHCTEME W/UIK B TieueHH. Takol crmoco0 BBe-
JICHHS TaK)Ke MOXKET 00CCIIEYNBATh COKPALICHUE BPEMEHH YCBOCHHUSI, YTO MPUBOJIUT K OoJice OBICTPOMY Hadary
TepaneBTHYecKoro addekra.

B pa3nuyHBIX BapHaHTaX pealu3alyd JaHHOTO ONMKCAHMS IMPEIUIOKEeHa (apMalleBTUICCKass KOMITO3HITHUS,
coiep Kamiasi ONpeeICHHOE KOJMYECTBO aKTUBHOTO HHTPEAMEHTa, cocTapisiomee a0 500 Mr Ha ogHy 103y,
KOTOPYIO BBOIST OAMH a3, ABa pa3a WIH TPU pa3a B CYyTKH, U (hapMalleBTHICCKHU NIPHEMIIEMBIN pa30aBUTENb WIN
HOCHTEITb.

B pasnuuHBIX BapuaHTax pealn3allié JAHHOTO OMHCAHUS MpEIoKeHa (apMareBTHIECKass KOMITO3UIIHS
JUTS TIEPOPAIEHOTO MIIM PEKTAJIbHOTO BBEICHIHS, COJCPIKAIIasi ONPEACICHHOE KOJINIECTBO aKTUBHOT'O MHIPEIH-
€HTa, OIMCaHHOTO B JAHHOM JOKyMEHTe, cocTaBisromee 10 500 Mr Ha ogHy 103y, KOTOPYIO BBOJASAT OAMH pa3,
JIBa pa3a WM TPU pa3za B CYTKH, U (papMaleBTUUCCKU MPUCSMIICMBIN pa30aBUTEINb WM HOCHTENb. B pa3inmyHbIX
BapHaHTaX pean3allii JaHHOTO OMHCAHMS MPEUIOKeHa (papMaIleBTUYECKass KOMIIO3HIUS, COJICpIKaIas orpe-
JICJICHHOE KOJIMYECTBO aKTUBHOT'O MHIPEJUEHTA, OMTMCAHHOTO B JAHHOM JIOKYMEHTE, IPUYEM YKa3aHHOE KOJInYe-
cTBO coctaBisieT oT 50 mr g0 500 Mr Ha 103y. B pa3znuuHbIX BapuaHTax peaqu3alldd JaHHOTO OMHUCAHMS Mpel-
JoxeHa (apMareBTHYCCKass KOMITO3HINS, COACpIKaIlas OMPENCICHHOE KOJIMYSCTBO aKTHBHOTO HWHTPCIHCHTA,
OTHMCAaHHOTO B JAHHOM JIOKyMEHTE, MPUYEM yKa3zaHHOE KOJW4ecTBO cocTaBiseT oT 50 mr go 400 mr Ha no3y. B
Pa3NUYHBIX BapHaHTaX peaqu3alliiil JaHHOTO ONHCAHHS MpeaiokeHa (apMareBTHUECKass KOMIIO3UIUS, COAep-
JKarasi onpeaesieHHOe KOJMIEeCTBO aKTHBHOTO WHTPEINCHTA, ONMCAHHOTO B JaHHOM JOKYMEHTE, IIPHYEM yKa-
3aHHOE KOJHMYECTBO cocTaBisieT oT 50 Mr Ha 103y. B pasmuuHBIX BapHaHTaxX peajn3allyd JaHHOTO ONHCAHHA
npeiokeHa GpapManeBTHIecKas KOMIO3HINS, COAEPIKaIlas ONpeaeIeHHOE KOJTHIECTBO aKTHBHOTO MHTPEIUCH-
Ta, OIMCAHHOTO B JTaHHOM JOKyMEHTE, IIPHYEM yKa3aHHOE Kolm4ecTBO coctamisteT oT 100 mr Ha no3y. B pas-
JUYHBIX BapHAHTAaX pealu3alliy JaHHOTO OMUCAHUS MPEIUIOKEeHA (papManeBTHYCCKass KOMITO3HIMUS, COIepikKa-
iasi OrMpee’eHHOe KOJIMYECTBO aKTUBHOTO MHTPEAMEHTa, OMMCAHHOTO B JIaHHOM JOKYMEHTE, MPUYEeM yKa3aH-
HOE KOJIM4ecTBO cocTariseT oT 200 Mr Ha 103y. B pa3nuvHbBIX BapuaHTax pealn3alliy JaHHOTO OIMUCAHUS TIPE/I-
JoxeHa (apMareBTHYCCKass KOMITO3HINS, COZACpIKaIlas OMPENCICHHOE KOJIMYSCTBO aKTHBHOTO HWHTPCIHUCHTA,
OTHMCAaHHOTO B IaHHOM JIOKYMEHTE, IpUUYeM yKazaHHOE KOJIHUecTBO cocTaBisieT oT 400 Mr Ha 103y.

B pa3nuyHBIX BapHaHTaX pealu3alyd JaHHOTO ONKCAHHS IMPEIUIOKEHA (apMalleBTUICCKas KOMITO3HITHUS,
coJiep KaIasi akTUBHBIN HHTPEIUEHT, ONUCAHHBINA B TAHHOM JOKYMEHTE, IIPHYEM BBEICHHE SBISIETCS MEpOpatb-
HBIM. B pa3nuyHbIX BapraHTax peann3aiiiil JAHHOTO OIHCAHU MpeIoskeHa (papMameBTHIecKas KOMITO3UIIHS,
coJiep Kamiasi OIpeAeICHHOE KOINIECTBO aKTUBHOTO MHTPEIUCHTA, ONMCAHHOTO B TaHHOM JOKYMEHTE, IPHIEM
BBEJICHNE SIBIIICTCS PEKTAILHBIM.

B pasnmuHBIX BapuaHTax pealn3aldié JAHHOTO OMHCAHUS MpEIoKeHa (apMareBTHYECKass KOMITO3UIIHS
U1 OYKKaJIbHOTO, CYOJIHMHIBAIIFHOTO, Ha3aJIbHOTO/MHTPAHA3aJIBFHOTO, TPAHCACPMAIFHOT0, TIOAKOXHOTO, HHBEK-
LIMOHHOTO, BHYTPUBEHHOTO WJIM BHYTPHUMBIIIEYHOTO BBEACHHS, KOTOpasl COAEPKUT ONMpeAeSIEHHOE KOJIUYECTBO
aKTUBHOTO MHIPEIUEHTA, ONMKUCAHHOTO B JaHHOM JOKYMEHTE, cocTapistomee 10 200 Mr Ha 103y, KOTOPYIO BBO-
JIIT OJIMH pa3, IBa WIK TPH pa3a B CYTKH, ¥ (papMareBTHICCKU PUEMIICMBII pa30aBUTENb WK HOCUTEb.

B pa3nuyHBIX BapHaHTaX pealn3alyd JaHHOTO ONKCAHHS IMPEIUIOKEeHa (apMalleBTHIeCKas KOMITO3HITHUS,
coJiepKamasl aKTUBHBIH HHIPEIANCHT, ONKCAHHBIM B JaHHOM JOKYMEHTE, MPUYEM yKa3aHHOE KOJHMYECCTBO CO-
ctaBisieT ot 2 Mr 1o 100 mMr Ha 103y. B pa3nuyHBIX BapHaHTaX pealu3aliil JaHHOE M300pETCHHE OTHOCUTCS K
(hapmareBTHIECKOH KOMIO3HIINH, COAEpIKaIIel ONpereIeHHOe KOJIMYECTBO aKTUBHOTO WHTPEINECHTA, ONHCAH-
HOTO B JJAHHOM JOKYMEHTE, IpHYeM yKa3aHHOe KOJIMIeCTBO cocTaBisieT okoo 10, 15, 25, 30, 45, 50, 60, 75, 90
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wiu 100 mr Ha 703y.

B paznuuHBIX BapHaHTax peaju3allii JaHHOTO ONMCAHUS MpelUIoKeHa (apMaleBTHYecKass KOMITO3ULINS,
MPUYEM BBEIICHHE SBIsAETCS OyKKaNbHBIM. B pazimmyHBIX BapHaHTaX pearn3aliiil JaHHOTO OTHCAHUS IPeIIoxKe-
Ha (hapMarieBTHIeCKass KOMITO3UINA, ITPUYEM BBEICHHUE SBIACTCS CyONMHTBAJIbHBIM. B pasiIn4HBIX BapHaHTax
peanu3anyuy TaHHOTO OTHCAHUS IpeAioKeHa GpapManeBTHIecKas KOMIIO3HIMS, IPUIEM BBEICHHUE SBIIACTCS Ha-
3aIBHBIM WJIM WHTpaHAa3aJbHBIM. B pa3nuyHbIX BapHaHTax peajn3alyy JaHHOTO OMHCAHUS MpeuiokeHa Gapma-
[EBTHYECKasi KOMIO3UINS, IPUYEeM BBEICHHE SBISICTCS TPAHCACPMAIBHBIM. B pa3snu4HBIX BapHaHTaxX peaimsa-
IIUM JAHHOTO OIMCAHMS TPEAJIOKECHA (apMareBTHIEeCKas KOMIIO3UIHSA, MPUYEM BBEICHHE SBISETCS ITOIKOXK-
HBIM. B pa3nuuHbIX BapuaHTax peaju3aldy JaHHOTO ONHMCAaHUS IpeAokeHa (hapMaleBTHYECKas KOMIIO3UIINS,
IpUYEM BBEJCHHUE IIPEICTABISCT cOOOH MHBEKIMIO. B pasiMyHBIX BapHaHTaxX peaau3alli JaHHOTO ONMHCaHHS
npeIokeHa (apManeBTHYECKass KOMIO3UIMS, TIPHYEM BBEACHHE SIBIIACTCS BHYTPUBEHHBIM. B pa3nuuHbIX Ba-
pHaHTax peajn3aly JaHHOTO OIMCaHMS MpeUIokeHa (apMaleBTHIYecKasi KOMIIO3HUIMS, IPHYEM BBE/ICHHE SIB-
JSICTCST BHY TPUMBIIICYHBIM.

B paznmuHpIX BapuaHTax peann3alnuy JaHHOTO ONMHCAHUs MpeuIoXKeHa (apMaleBTHYEeCKasi KOMITO3UIIUS, OT-
JIMYAOMIascs T€M, YTO 103y aKTUBHOTO MHTPEANCHTA, OMMMCAHHOTO B TaHHOM JOKYMEHTE, BBOIST OAMH pa3 B Cy-
TKU. B pa3snigHpIX BapHaHTaX peai3aliyl JaHHOTO ONMFCAHUS MpeIoKeHa (hapMareBTHIecKas KOMIIO3UIIMs, OT-
JIMYAOIIAsACs TeM, YTO A03y aKTHBHOTO MHTPEIMEHTA, OIMCAHHOTO B TAHHOM JOKYMEHTE, BBOJT JBa pa3a B CyTKH.
B paznugHBIX BapuaHTaX peaii3aliyl JaHHOTO OIMCAHUS IpeIokeHa (apMaleBTHIecKass KOMITO3HIH, OTIIH-
YaroIIasics TeM, UTO 103y aKTUBHOTO WHIPEINEHTA, OTIMCAHHOTO B JAHHOM JOKYMEHTE, BBOJAT TPH pa3a B CYTKH.

CriocoObI MpUMEHEHHS

B nanHoM ommcaHuM TakXkKe MPEIOKEHb! CIIOCOObI JICUCHHUSI MUTPEHH Y MIICKOITUTAIOIIET0, BKIIIOYAIOIINE
BBE/ICHHE MIICKONUTAIONIEMY, HYXIAIOUIEMyCs B TaKOM JiedeHHH, 3((EKTHBHOTO KOJIMYECTBA IICEBIO-
nonmmopda coeaunenus I, u ero cMecel, Kak ONMUCAHO B JaHHOM JIOKYMEHTE. B pasziM4HBIX BapuaHTax peanu-
3anuu nceBao-noauMopd coenunenus 1 Beiopan u3 popmser D, hopmsr E 1 popmst F coennnennst | u ux cmecei,
OTZAEJIBHO WIIM B KOMOMHAIMHK ¢ (POPMOIT A, KaKk ONMCAHO B IaHHOM JOKyMEHTE. B paziauyHbIX BapHaHTax peanu-
3a1uu JII000TO M3 CIIOCOOOB, OMMCAHHBIX B TAHHOM JOKYMEHTE, TiceBAo-ToauMopd coenuHenus I BeiOpaH u3
dhopmst D, popmer E u hopmer F coequnenns [ u ux cmeceit, BKirodast cMecu oHo# min 6onee popm D, Eu F ¢
(hopmoii A, Kak OIMMCAHO B JAHHOM JOKYMEHTE. B paznmyHBIX BapHaHTax peayu3alliii MIICKOIUTAIOMINM SIBIIS-
€TCS YETIOBEK.

B pa3nuuHBIX BapHaHTax pealn3alié JaHHOTO ONMCAHMSA TakKXKe MPEIIOKEHBI CIOCOOBI YCHIICHHS aKTH-
Baruu perentopoB 5-HT r mocpenctsom BBeneHHs 3((HEKTHBHOTO KOJUYECTBA IICEBAO-TIONMOpda COeTNHEHNS
I u ero cMmeceii, BKITto4asi cMecH ¢ opMoil A, Kak OIHMCaHO B JAHHOM JIOKyMEHTE, C PEAOTBPAICHUEM COCYI0-
CYKMBAIOILIETO NEHCTBHS, IS JICUCHUS Pa3INYHBIX PACCTPOHCTB, CBSI3aHHBIX CO CHIKEHHOH HEHpOTpaHCMHUCCH-
el cepoTOHMHA y MIIEKOIIUTAIONINX. YKa3aHHbIE PaCCTPOHCTBA MPEACTABISIOT cO00H MUTPEHb, TeHEPaTN30BaH-
HyI0 00JIb, HEBPAJITHIO TPOMHNUYHOTO HEPBa, 3yOHYI0 0OJIb WM AUCHYHKIMOHAIEHO-00JIEBOM CHHIPOM BHCOY-
HO-HW)KHEUEJIIOCTHOTO CyCTaBa, TPEBOTY, T€HEpATM30BaHHOE TPEBOKHOE PACCTPOICTBO, MAHUYECKOE pacCTpOu-
CTBO, JICTIPECCHIO, HAPYILICHHS CHA, CHHIPOM XPOHHUYECKOH YCTaIOCTH, IPEAMEHCTPYaIbHBIH CHHAPOM WIIM CHH-
JIpOM TO3THEH IJOTEMHOBOW (ha3bl, MOCTTPABMATHICCKUNA CHHIPOM, MOTEPIO MaMSTH, AEMEHINIO, BKIIOYas
CTap4eCKyIO IEMEHIINIO, COIHATIBHYIO (OO0, ayTH3M, PaCCTPOWCTBO THIIEPAKTUBHOCTH C Ne(PUINTOM BHHMA-
HUS, 1€30pTaHN30BaHHBIC PACCTPONCTBA TOBEACHUS, PACCTPOMCTBA KOHTPOIS HaJ MOOYKICHUSIMH, ITOTPAHNY-
HOE pacCTPOHCTBO JMYHOCTH, OOCECCHBHO-KOMITYJIbCHBHOE PACCTPOHCTBO, MPEXKIEBPEMEHHYIO SAKYIIALHUIO,
IPEKTWIbHYIO TUCHYHKIUIO, OYJIMMHIO, HEPBHYIO aHOPEKCHIO, aJIKOTOJIHM3M, 3JI0yMoTpediieHne TabakoM, My-
TU3M U TpUXOTWIIOMaHuio. [IceBno-noaumMopdsl, ommiucaHHbIe B JaHHOM JIOKYMEHTE, Tak)Ke NPHUIOJHBI B Kade-
CTBE MPODMIAKTHIECKOTO JICHEHHUS MUTPEHH.

B Ttex ciryyasix, B KOTOPBIX paccTpOMCTBa, KOTOPHIE MOXKHO JICYHTh arOHUCTAMHM CEPOTOHHUHA, SIBIISIOTCS
M3BECTHBIMH B COOTBETCTBHH C NPHHATOH M YTBEP)KAEHHOH Kiaccudukanmei, nx KiaccuuKanms MOXKeT ObITh
HaliZieHa B pa3JIMYHBIX UCTOYHMKaX. Hampumep, B HacTosimee BpeMs B YETBEPTOM M3AaHUK JIMarHOCTHYECKOTO
U CTaTHCTHYECKOTO PYKOBOJACTBA IO IcuxuueckuM pacctpoiictBam (DSM-IVII) (1994, American Psychiatric
Association, BammuarToH, okpyr KosrymOwust) nmpemsioskeH AUarHoCTHIECKUA HHCTPYMEHT JIJISl OTIpECIICHUST MHO-
THX PacCTPONCTB, ONMCAHHBIX B JaHHOM IoKyMeHTe. Kpome Toro, kiaccuukanms MHOTHX PacCTPOMCTB, OMH-
CaHHBIX B JAHHOM JTOKYMEHTE, IpeicTaBiIeHa B MexxayHapoaHOH KiaccuuKanuy 3a00IeBaHui, ecITOM Iepe-
cmotpenHoM m3pannu (ICD-10). CrenuanucraM B TaHHOW 00JIACTH TEXHHUKH TOHATHO, YTO CYIIECTBYIOT allb-
TEepHATHBHBIE HOMEHKJIATYPBI, HO30JIOTUH M CHCTEMBI KJIaCCH(HUKAIINN PacCcTPOICTB, OMMCAHHBIX B JAaHHOM JI0-
KyMEHTE, B TOM YHCJIe TeX, KoTopbie omrcanbl B DSM-IV u ICD-10, u 9T0 cHCTeMbl TEPMUHOJIOTHH U KJIaCCH-
(uKanmy pa3BUBAIOTCS BMECTE C MEAUIIMHCKUM HAYYHBIM ITPOTPECCOM.

[Mpumenenne ncesno-nonumopda coenunenus 1, Beiopannoro uz gopm D, E u dopmsl F coenunenns 1, a
TaKKe UX CMECeH, BKIIoYast cMecH ¢ (POpMOH A, Kak ONHMCaHO B JaHHOM JIOKYMEHTE, JUIsl aKTUBALlUH perenTopa
5-HT g, Juis MHrUOMPOBAHMUS SKCTpaBa3allii HEHPOHHOTO MENTHA B 0OIIEeM MM B YacTHOCTH Onaronmapsi CTH-
MYJISIUH TaHTJIUST TPOHHUYHOTO HEpBa, W/WIIM IS JICUSHHs JTIOOBIX PacCTpONCTB, ONMCAHHBIX BHIIIE, - TpeEl-
CTaBJIAIOT cO0O0H BapHaHTHI pealn3aliiy JaHHOTO H300pEeTEHMS.

Tepmun "3 ¢deKTHBHOE KOTMYECTBO" 03HAYAET TAKOE KOJMYECTBO IICEBIO-TIOJIMMOpP(a, OMHCAHHOTO B
JAaHHOM IOKYMEHTE, KOTOpPOe MOXKET aKTHBHPOBaTh perientopsl 5-HT p n/mnmm MHrHOMpoBaTh 3KCTpaBa3aiuio
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HEWpOHHOTO OerKa.

B manHOoM koHTekcTe "meunTh" WM "nmedeHue" BKIOYaeT I000H 3¢dekT, Hampumep, ociabicHue,
YMEHBIICHNE, MOIYIHUPOBAHUE WIIN UCKITIOUEHHE, KOTOPBIH MPHUBOAUT K OOJIETYCHUIO MAaTOJIOTHYECKOTO COCTOSI-
HUs, 3a001eBaHys, paccTpoiicTBa U T.71. "JleunTs" wim "nedeHne" O0JIC3HEHHOTO COCTOSHUS O3HA4YaeT JieueHHe
00JIE3HEHHOTO COCTOSIHUS Y MIICKOITUTAOIIETO, B YACTHOCTH, y YEJIOBEKA, W BKIIFOYAET: (a) MOJaBICHIE CYIIEeCT-
BYIOIIETO 0OJIE3HEHHOTO COCTOSIHHMSI, T.€. OCTAHOBKY €TI0 Pa3BUTHS WIW €r0 KIMHUISCKUX CHMITTOMOB; W/WiH (C)
oOnerdyenme 60JIE3HEHHOTO COCTOSHUS, T.€. MHUIIHAIMIO Perpeccuil 00JIE3HEHHOTO COCTOSHHS.

B nanHOM KOHTEKCTE "TipemynpexaeHre” o3HavaeT NMPeA0TBPAIICHUE PAa3BUTHS KIIMHUISCKUX CUMIITOMOB
00JIE3HEHHOT'O COCTOSIHHUSA, T.C. 3aJICPKKY BOSHUKHOBECHUS 3a00JCBaHUS Y CYOBEKTa, KOTOPBI MOXKET OBITh MO/~
BEPIKEH HJIH MPEIPACIIONOKCH K TAHHOMY OOJIC3HEHHOMY COCTOSTHHIO, HO €III¢ HE MCIBITHIBACT WA HE ICMOHCT-
PpHUpYET CUMIITOMBI 0OJIE3HEHHOTO COCTOSHHSI.

Ipumepsr

Crnenyromue MpuMepsl SBISIOTCSA WIUTFOCTPATUBHBIMHU, U UX HUKOMM 00pa3oM HE CIICAYET TOJIKOBATh Kak
orpaHn4eHue o0beMa JaHHOTO H300pETEeHUS.

IIpumep 1. [Monyuenne popmer D (Tumpara 1).

®opmy D MOXHO mONy4aTh, HapUMEpP, OJHMM H3 CIEIYIOIIUX CIOCO00B, BKiIodaromux (1) mporiecc
BIIQXKHOTO TPaHyJIUpOBaHUs, ucxonsd u3 ¢hopmbl A, (2) xpanenune Gopmbl A mpu 25°C U OTHOCUTEITHFHOU BIIaXK-
HoctH (OB) 96%, (3) mepekpucTaIU3amio u3 cMecel pacTBOPUTENIS/BOIBI C BRICOKOH aKTHBHOCTBIO BOIHI, (4)
xpanerne amopduoro coenunenus I mpu 40°C u OB 75%, (5) cycnenampoBanne aMmop(dHOTo coequHeHus | B
CMECSX paCTBOPHUTEIISI/BOJIBI C BEICOKOH aKTHBHOCTBIO BOJIBI, (6) TIOMydeHHE CYCIIEH3UN aMOP(HOTO COSTMHEHUS
I B Bojie mpu KOMHATHOH TeMmepaType wid Beiie Hee, (7) monyuenue cycnensuu Gopmel F B Bome mpu 37°C, (8)
NOJTyYeHHE aJbTepHATUBHON cycnensnu gopmsl F, Hanpumep, B cMecu atanona-Boas! (50/50 06./06.) mpu 20°C.

B konkpernoM npumepe ruzapar 1 (popmy D) monydanu criocoOoM BIaXHOTO TPaHYJTHUPOBAHHS, HCIIONb-
3ys rpanyistop Diosna P 1/6 ¢ BeicokuMm ycmnmueM casura. 200 T hpopMer A coenuHeHus | cMermmBanmm ¢ BOION B
kosmaecTBe oT okoio 40 10 90% (mac./00.) B kombe o0beMoM 4 1. VICXOAHOE CyX0e CMEUIHMBAHUE CMECH TEPeT
J00aBICHUEM KXUAKOCTH TOACPKUBAIH B KadecTBEe MOCTOSHHOTO (hakTopa (2 MWH, CKOPOCTh KPBIIHYATKH B
COOTBETCTBHH C JaHHBIM IPOTOHOM, W3MENBYHTENb BBHIKIIOUYCH). VICMOIB30BaI CKOPOCTH Pa3OpBI3THBAHMUS
(r-xr/muH.) ot 20 o 60 mpu ckopoctu kpbutbuaTk 400-900 00/MHH, YTO COOTBETCTBYET CKOPOCTH HAKOHEYHH-
ka 4,6-10,3 m/c. [Tpu xmuHWYeckoM moxydeHuH Ha mpudope Roto P10 meHTpanpHas Touka 3TOro aMana3oHa
CKOPOCTH HaKOHEYHWKa COOTBETCTBYET CKOPOCTH HakoHewHHMKa Ha Roto P10 (7,3 m/c). I[Ipu m3rororieHnn Ha
PMAGS5 cooTBeTCTBYIOIAs CKOPOCTh HAKOHEUHHKA cocTaBiseT 9,8 mM/c. Bpems maccupoBanus coctasisieT ot 0
10 2 MuH. Pe3ynmpTaTel SKCIEpUMEHTa MPH BapbHPOBAHUH YKa3aHHBIX IapaMEeTPOB NPHBEICHBI HIDKE; BCE yKa-
3aHHBIC TPOTOHBI MPHUBOAWIM K TOXydeHuto ruapara 1 (dpopmsr D), B COOTBETCTBHM C aHAIN30M Ha CTaIWH
IpeBapUTEIbHON cyniKH. TOJBKO B 9 IPOTOHE MPH CYIIKE HOJTydalay AerHApaTupoBaHHblil ruapar (popmy E);
KPHUCTAJLIBI, IIOJIYYCHHBIE BO BCEX OCTAIBHBIX MMPOTOHAX, MPH BBICYIIMBAHUH COXPAHSUIACH B opme ruapata 1.

CxopocTb CxopocTs Bpemst
Komuuectso
Iporon pasOPBISTUBAHKS | KPBUIBYATKH MAaCCHPOBAHMUS
. BojtbI (%0)

(r*kr/MuH.) (06./mMun.) (MuH.).
1 20 400 87 2
2 60 400 87 0
3 40 650 66 1
4 40 650 66 1
5 60 900 45 0
6 40 650 66 1
7 20 400 45 0
8 60 400 45 2
9 20 900 45 2
10 20 900 87 0
11 60 900 87 2

I'paHymBI CyIIHIIN B CHCTEME C TICEBIO0KIKEHHBIM CIIOEM TIPH CJITYIONIUX HACTPOMKaX:
00BeM moaun Bo3ayxa: 60 M/d.

TeMIieparypa Bo3myxa Ha Bxoze: 70°C

TeMIepaTypa IpoayKTa Ha Beixoge: 22 — 34°C

TemnepaTypa npoaykra: 23 — 50°C

BpeMsI CYIITKH U TIoTepH NpH BeicymmBanun (LOD):

70 muH.; LOD=13,2%

160 mun.; LOD=5,1%
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235 muH.; LOD=4,9%
290 mun.; LOD=4,3%

LOD wusMmepsuti B TepMOBecax, U3Mepsisi oTepio Macchl depe3 15 muu nipu 70°C.

OO6pa31pl TpaHys Opand Mo WCTEYSHUH BPEMEHH MacCHpPOBAHUS (BJIAXKHBIE TPAHYJIBI) U BO BPEMS CTaIUU
BeICymuBaHus (depe3 160 u 235 mun). Obpasisr nposepsun ¢ momonisio [TPJ] u TT'A. Bee oOpasmpl 1eMoHCT-
pupoBanu auarpammy [IPJl, cooTBeTcTBYyIONyI0 Auarpamme ruapata 1 (popmer D), moaydeHHOTO CyCIeHANPO-
BaHueM B Boje. Jlanabie TT'A 1eMOHCTpUPYIOT OTMHAKOBYIO TTOTEPIO MACCHI JuIsd 00pasnoB yepe3 160 muH u 235
MUH JUIS BJIQXHBIX TPAHYJI, B3ATHIX 110 HCTEUECHINH BPEMEHN MaCCHPOBAHHUS.

B apyrom konkperHoM npumepe ¢opmy D momydaror cycnengupoBanuem ¢opmbl A crexyromuM oOpa-
3oM: [lomyvanm HachkImeHHBI pacTBop GopMbl A coexureHus | (50 Mr/mir) ¢ 10CTaTOYHBIM OCTATKOM TBEPOTO
BemectBa A nposeaeHus I1IPJ[, JICK, TT'A u ontudeckoil Mukpockonuy. CyCHeH3UI0 NepeMeIuBalId B Tede-
HHE 4 9 M 3aTeM BBIJIEISUIM ¥ aHAIN3UPOBAJIM TBEPAOE BEUIECTBO. TBEpIoe BEIIECTBO MCHBITHIBAIM C TOMOIIBIO
ITP/1 Bo "BnaxxHOM" COCTOSIHMU W IOCJIE CYIIKH, U APYTMMHU METOJaMHU - TOJbKO mocie cymku. Ilocne cycnen-
JMPOBaHMs OOHapyxeHa HoBasi popma, HazBaHHas "ruapar 1" (dpopma D). lannas ¢popma ocTaBanach HEM3MEH-
HOM TIOCJIe BRICYIIUBAHI MaTepHaa.

B nmpyrom xonkperHoMm mpumepe popmy D momyyanm B pacIIMpeHHOM NPOU3BOJACTBE MOCPEICTBOM CYC-
neHanpoBaHus amopdroro marepuana B cmecu MOK (MeTumaTriikeToHa) M BoAbI, 95/5 06./06., ipu 5°C. Cyc-
NmeHIupoBaHue GOpMBI A B BOJE TakKe MPHUBOAWIO K MONydeHHI0 MaTepuana (opmer D, HO B mpormecce mepe-
KpPHUCTAUTN3aIMHA 00pa3er] CTAHOBHJICS JTUIKUM, YTO MOXKET BBI3BIBATh MPOOJIEMEI C NIepeMeIBaHieM B Ooee
KpymHOM Mactmtabe. Kpome Toro, mist moyHOHW KpHcTammu3anmuu Martepuaia Gopmer D morpeboBaics mpomon-
JKUTENIBHBIA TIepro]] nepeMernBanus. Mcnone3yst aMopHbBIH MaTepHan B KauyecTBE MCXOIHOTO MaTepHaa,
CMECH PacTBOPHTEJISI/BOBI C BHICOKOW aKTHBHOCTBIO BOBI, IOCJE MEpEeMENINBaHMs B TeueHne Houn npu 5°C
MOJTyYaJIi BEICOKOKPHUCTAIUTMYHBIN Matepuan ¢opmsl D. Beioupanu cmecr MOK/Boga B KauecTBe HaMITy4ILETo
PacTBOPHTENS C TOUKU 3pEHHS KPUCTALIMYHOCTH U BBIXOJIA.

AmopdHOE BeIecTBO NEPEHOCHIIN B CTEKIISTHHYIO PEAKIIMOHHYIO TIPOOHPKY M B3BEIIMBAIN C MOITYYCHHEM
HCXOAHOU Macchl amopgHoro BemecTBa 882 mr. TBepaoe BemiecTBo oxnaxaanu a0 5°C u gobasmsum 7,5 mi
MIpeIBapuUTebHO OoXiaxaeHHoW cmecn MOK/Boabl, 95/5 00./06., ¢ monydeHneM cycnensuu. [lpuMepHo depes
10 MuH nIepeMeIuBaHus B 00pa3el] BHOCHIN 3aTpaBKy MOIydeHHOTO paHee Matepuana Gopmsr D. Obpaser me-
pememmBany npu 5°C (300 06/Mun) B TeueHue 2 '/, nueil. HeGoIbIIOe KOTHYECTBO CYCIICH3HH OT(HIBTPOBbI-
BaJll W CYIIMJIU HA Bo3myxe B TeueHue 10 MuH, 3aTeM aHanmm3upoBanu ¢ nmomomsio [TPJ]. O6nemubIN 00pa3err
bUIBTpOBANTH Yepe3 HEMIIOHOBEIN QUIBTP ¢ pazMepoM 1mop 0,22 MKM H CYIIHIIA Ha GUIBTPE C OTCOCOM B TeUe-
Hue ~1 4. Ocanok Ha GUIBTPE pa3liaMbIBAJIM IINATEJIEM M OCTABIISIIM MOPOIIOK CYIIUTHCS B T€UCHHUE HOYH B
YCIOBHAX OKpYXarowleil cpeasl. BeicylieHHOE TBEp10€ BEIIECTBO B3BELINBANY C NOIYyYeHHUEM BbIxoaa 843,3 Mmr.

Omnpenenenne xapakrepuctuk. [Ipu yBennueHnn mMacmrada GpopmMsl D monydann KpUCTaUIMUECKHH KpyTI-
HO3EPHHCTBII OENbIi MOPOLIOK, KOTOPKIH COOTBETCTBOBAJ dTalOHHOH mudpakrorpamme popmsl D. 'H SIMP u
ananu3 KF (Kapna dumepa) moarsepawiy, 4To qaHHast popMa MpeAcTaBisieT coOO0H AMTHApaT reMUCYKIMHAT-
HOU conm coenuHeHus [. OOpa3ser ObLT XUMHYCCKU YUCTHIM, 1O JaHHBIM BOXXX, umcrora cocraBmsiia 99,9%.
Muxkpockonus 1moka3aia, 9To 00pa3ell COCTONT U3 0YeHb MENKHX YacTHI], YIIOPSIOYCHHBIX B arjoMeparax, Ko-
TOpBIC OBIIM IIOPHUCTHIMH BCIIEICTBHE HANWYHSA 3a30POB MEKAY MENKUMHU MTEPBUYHBIMH YacTHIaMu. OTIenbHbIC
YaCTHUITH! OBUTH HETIPaBHIHHOM (POPMEI € TIIaKOI TOBEPXHOCTEHIO.

IIpumep 2. [Monyuenne popmer F.

®opmy F MoxxHO moTydaTh, HaIIpuUMep, HCXOAS U3 aMOpP(PHOTO coequHEHH | 1 morydas cycreH3uio B BO-
ne npu 5°C; nim MOXHO TOJIyYUTh IBTEPHATHBHYIO CYCIICH3HMIO, UCXOJs M3 (OPMBEI A, B KOTOPYIO BHECEHa
3arpaBka ¢opwmsl F, B Boge npu 20°C unm B cmecu atanona/Bos! (50:50) mpu 5°C.

A. YBennuenue macumradba. AMopgHbIe 00pa3ibl cCOeANHEHNS | mepeHoCn B CTEKISIHHYIO PEaKLIMOHHYTO
NpoOMPKY M B3BEUIMBAIN C MOJIYYCHHEM HCXOJHOM Macchl amop¢Horo marepuana 913 mr. TBeproe BemecTBo
oxmaxcaanmu 10 5°C u mobarisuty 12,5 MiT IpeBapUTEIbHO OXJIAKCHHOW BOJIBI C TIONYYEHUEM TYCTOH CYCIICH-
3un. [IpumepHo vepes 10 MuH nepememrBaHus B 0Opasel] BHOCHIN 3aTpaBKy ~10 M IoJgy4eHHOTo paHee MaTe-
prana dopmsi F. OGpaser nepememmpany npu 5°C (300 06/MuH) B Teuenue 2 '/, neit. HeGombIoe KOTHIECTBO
CyCIICH3MH OT(QMIGTPOBBIBATIN M CYIIMIN Ha BO3Ayxe B TedeHue 10 MUH, 3aTeM aHAIM3HPOBAIH C MOMOIIBIO
TTPJI. OO6BeMHBIN 0Opasen GUIBTPOBAIH Yepe3 HEUJIOHOBBIH GuibTp ¢ pazMepoM mop 0,22 MKM W CYIIMIN Ha
¢unpTpe ¢ orcocoM B TeueHne ~1 4. Ocangok Ha GUIBTpe pa3iaMbIBaIH IINATEIEM H OCTaBIIIN ITOPOIIOK CY-
IIUTHCS B TEUCHHE HOYH B YCIOBHAX OKpY’Kalommiei cpensl. BrICymeHHOe TBEpI0€e BEUIIECTBO B3BEIIMBAIH C TI0-
TydeHueM BbIxona 874,5 mr.

B. Omnpenenenne xapakrepuctuk. IIpu yBenmmuennu maciuraba ¢opmbl F mosywann KpucTalummdecKui
MEJIKO3EpPHHCTHII GeIblil MOPOIIOK, KOTOPBIil COOTBETCTBOBA STATOHHOM nudpakTorpamme dopmsi F. "H SIMP
n anamm3 KF (Kapxia ®umepa) noarsepanny, 9To AaHHas (GopMa MpPEACTaBIIET cOO0HW HECONbBATUPOBAHHBIH
TPUTUAPAT TEMUCYKIIMHATHON conn coenuuenus [. OOpa3zen ObUT XMMHYECKH YHCTHIM, 10 gaHHbIM BOXKX, yuc-
Tota coctaBisia 100%. OOpasen cocTosT U3 OYEHb MEJIKUX YacTHII, YIIOPSAOUCHHBIX B HEMPOYHBIX arjioMepa-
tax. OTAeIbpHbIC YaCTHIB! OBUTH HENPaBHILHOHW (OPMBI C TIIaAKOI ITOBEPXHOCTHIO, M HAOJII01AIN HEMHOTO ApY-
30BHAHBIX YACTHII.

[Tpumep 3. AHanu3 MOPOIIKOBOM peHTTeHOBCKOH nudppakuuu popm D u F.
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A. Bruker AXS C2 GADDS.

JudpaxrorpamMmbl TopomkoBoi peHtreHoBckod nudpaxumu (ITPJI) 3amuceiBamm Ha nudpaxromerpe
Bruker AXS C2 GADDS, ncnonssys nznydenne CuKa (40 kB, 40 MA), aBromatndeckyro miathopmy XYZ,
Ja3epHBIH BUICOMHUKPOCKOII JUISi aBTOMAaTHYECKOTO M3MEHEHUS MOJIOKEHHUsT 00pas3na M 2-MEpHBIM JIETEKTOPOM
mwiomanu HiStar. PeHTreHOBCKas ONTHKA COCTOsIIA U3 OJHOTO0 MHOTOCIOWHOTO 3epkana Gobel, coeamHEHHOTO C
KOJUTMMATOPOM C TOoYeqdHOH ameptypoit 0,3 MM. Pacxoxaenue mydka, T.e. 9Q(PEeKTHBHBIA pa3Mep PeHTTEHOBCKO-
TO ITy4yKa Ha oOpasie, COCTaBIsLT okoso 4 MM. Mcronb30Banu pexxuM HENpephIBHOTO CKaHKWpoBaHus 0-0 ¢ pac-
CTOSIHHEM OT oOpaslia o aerekropa 20 cM, B pe3yabTaTe 4ero nosrydany 3¢ GeKTHBHBIN nquana3on 26 ot 3,2° 1o
29,7°. Kak mpaBmiio, 00paselr moABepraiy IeHCTBUIO PEHTTEHOBCKOTO Imydka B TeueHnue 120 c¢. s perucrpauu
JIAHHBIX HMCIIOJIb30BaN TporpammHoe obecnieuenne GADDS mis XP/2000 4.1.43, u maHHbBIe aHATU3UPOBAIH U
npencrasisum ¢ momotpio Diffrac Plus EVA Bepcun 15.0.0.0.

g nccnenoBaHmii, MPOBEACHHBIX B YCIOBHAX OKPYJKArOIIeH Cpeipl, 00pasmbl IMoydand B GopMe Iio-
CKHX TUIACTHHOK, WCTIONB3YS TMOPOMIOK yKazaHHOH (opmbl. Oxomo 1-2 Mr obpasma cierka NMpuaaBIdBald Ha
MPEZIMETHOM CTEKJIE C TIOJyYeHUEM IIJIOCKON MOBepXHOCTH. [l ncciaenoBanuii, NpOBEAECHHBIX B YCIOBHUSX, OT-
JMYHBIX OT YCJIOBHI OKpY’Karomel cpesl, 00pasibl, UCCIeoyeMble B YCIOBHAX, OTIIMYHBIX OT YCIOBHH OKpY-
JKarolel cpelpl, MOMeNaal Ha KPEMHHEBYIO IUIACTHHY CO CJIOEM TEIIOINPOBOIHON KOMITO3MLMH. 3aTeM o0pa-
3ell HarpeBaJlk IO COOTBETCTBYIOMIEH TeMIepaTypsl co ckopocTsio 10°C/MUH 1 3aTeM BBIIEPKUBAIN H30TEPMHU-
YecKU B TeUeHHE | MUH JJ0 Havajia perucTpaluy JaHHbIX.

B. Bruker AXS D8 Advance.

Judpaxrorpammer [1P/] 3anuceiBanu Ha audpakromerpe Bruker D8, ncnonssys msnydsenne CuKa (40 kB,
40 MA), rornomeTp 0-20 u pu auBepreHMK V4 1 ¢ IpUEMHBIMH eIsIMH, ¢ Ge MOHOXPOMAaTOPOM M JIETEKTO-
pom Lynxeye. [y peructpaiiil JaHHBIX HCIIOJIB30BalK mporpaMMmHoe obecniedenue Diffrac Plus XRD Com-
mander Bepcuu 2.6.1, W NaHHBIE aHATU3UPOBAIW M TpeacTaBisuim ¢ nomorpio Diffrac Plus EVA Bepcun
15.0.0.0.

OO0pasIel aHATM3UPOBANIH B YCIOBHSIX OKpPYKAIOIMIEH Cpelsl B BHAE IUIOCKHX IUIACTHHOK, HCIIONB3YS TO-
poIoK yka3zaHHOW (opmbl. OOpazen OCTOPOKHO TMOMENIAd B YIiayOJeHHe, BBIpe3aHHOE B OTHOIHUPOBAHHOM
KpEeMHHUEBOU miacTuHe ¢ HyneBbIM (oHOM (510). B xome ananmsa oOpaselr MoBOpayuBajId B €r0 COOCTBEHHON
miockocTH. [logpoOHast mHpOopMaIus o cOope MaHHBIX: YTIOBOW quamna3oH: oT 2 a0 42° 20; pasmep mara: 0,05°
20; Bpemst 3amucu: 0,5 c/mar.

C. PANalytical Empyrean.

Judpaxrorpammer [IP/] 3ammceBanu Ha audpakromerpe PANalytical Empyrean, ucnons3yst usirydeHue
CuKa (45 kB, 40 MA) in B reomeTpun npornyckanus. Ha mamaromeM myde ucnosb3oBanu mens 0,5°, 4 MM mac-
Ky u 0,04 pan menu Comnepa ¢ poxycupyrommum 3epkainom. [erextop PIXcel3D, ycranoBneHHbIH Ha audparu-
POBaHHBIN JTy4, OCHAIIamu npueMHOM mensio u 0,04 pax mensmu Comnepa. s cOopa TaHHBIX HCITOIB30BATU
nporpammHoe obecrieuenune X'Pert Data Collector Bepcun 5.3, u qaHHbIe aHAIN3UPOBAIH M IIPECTABIISUIN Ipa-
¢muecku ¢ momonipo Diffrac Plus EVA Bepcun 15.0.0.0 nnm Highscore Plus Bepcun 4.5.

OO0pa3upl MoayJalid W aHAIM3UPOBAJIHM Ha METauIMdeckoM wiu 96-myHounoM mianmere Millipore B pe-
KM€ TIporrycKaHus. [IIaHIneT ¢ MeTauTnuecKUMHE JIYHKaMH ClIeJIaH U3 TMPO3PaYHOil AN PEHTTCHOBCKUX JTydel
TUTEHKH, BCTABICHHON MEXAY ABYMS METaUTMIeCKUMH JrucTamMu. CyXo# mopomok (OKOJIO 5 MT) clierKa BIIaBJIH-
BalM B JYHKH IS aHanu3a. [lmanmer Millipore ncnonbs3oBanu Uisl BRIZICIEHUST M aHAM3a TBEPJIOTO BEIIECTBA
W3 CYCIIEH3UH IMOCPENCTBOM [100aBIECHUS HEOONBIIOTO KONIMYECTBA CYCIIEH3UM HETOCPEACTBEHHO HA IIIAHIIET
nepes GUIBTPOBAHMEM O] HEBEICOKUM BaKyyMOM.

B pexuMe ckaHHUPOBaHHS METAIIMYECKOTO IDIAHIIETAa MCIOIB30BATH OCh TOHHO-CKAHHWPOBAHHS, a IUIA
mianmeTa Millipore ncmons30Banu ckaHupoBaHue 20.

[Monpo6uas napopmanus o cOope AaHHBIX: YIJIOBOH Jauamnas3oH: ot 2,5 no 32,0° 20; pasmep mara: 0,0130°
20; Bpemst 3ammcu: obiee BpeMs 3amucu 2,07 MuH. MOXHO UCIOJIB30BaTh TaKXKe 00Jiee TONTHIA METO: YTIOBOH
JMarmasoH: ot 2,5 mo 42,0° 20; pasmep mara: 0,0130° 20; Bpems 3anucu: oduiee Bpems 3anucH 8,0 MUH.

OkcniepumenTsl [IP]] ¢ mepemennoii Temnepatypoit (ITP/I-IIT) nmpoBommmm Ha 0Opasmax, 3aKperIeHHBIX
Ha METATMIECKOM JeprkaTesie 00pasmnoB (C KpEMHHUEBOW BCTABKOW) C TEIIOMPOBOAHBIM COCIMHEHUEM. 3aTeM
oOpaser] HarpeBaJ Ha BO3IyXe 0 COOTBETCTBYIOLIEH TeMIepaTypsl co ckopocTeio 5°C/mMun. OOpasen aHanu-
3UPOBAJIH [IPU BEIOPAHHBIX TEMIIEPATYPaX, UCIOIb3Ys §-MUHYTHBIH METOA (ONMCaHHBIN BBIILE).

D. Pesynbratsl s ¢popmel D u popmsr F. Inarpamma ITP/] st dopmer D npencrasnena Ha dur. 1A; s
¢opmsl F - va dur. 1B. Qg dopmer D IIPA-IIT nokazana nocreneHnoe npespatuenue (40-60°C) B dpopmy E
IpY HarpeBaHUM, KOTOpoe ObLIO 00paTHMBIM, TTOCKONBEKY Gopma E mpeBpammanacs odparHo B hopmy D mpu ox-
naxaennu 1o 35°C. HononuurtensHoe HarpeBanue (80 - 95°C) Be3bBaio npespaieHue ¢popmsl E B hopmy A.
Jnst dopmer F TTIPJI-TIT noka3zana norepro kpuctaumnaHocTy npu 70°C, npeBpaieHie B 4aCTHIHO KPUCTAILIH-
geckyto popmy A nipu 75°C, HO TpeboBaIoch gonodHuUTeNbHOEe HarpeBanue (10 100°C) miis momHON KpUCTAIIIH-
3armu B popmy A.

ITpumep 4. PerrrenoBckas nudpakius MmoHokpuctaiia (PJ] MoHokpucTamia).

Jlanuble 3anmuceiBan Ha gudpakToMerpe Rigaku Oxford Diffraction Supernova Dual Source, Cu at Zero,
Atlas CCD c¢ yctpotictBom oxnaxkaeHust Oxford Cryosystems Cobra. JlaHHBIe cOOMpaIy ¢ UCMOIL30BAHUEM H3-
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nyuenust CuKo.. CTpykTypsl BoccTaHaBiauBaii ¢ ioMorbio mporpammM SHELXTL (Sheldrick, 2013) u yrounsum
¢ momoursto nporpammbl SHELXTL u3 nakera nporpammuoro obecnedenust Bruker AXS SHELXTL (Bepcun
6.10). Eciin He yka3aHO WHOE, aTOMBI BOJIOPOZA, CBS3aHHBIE C aTOMaMH YIJIEpoa, MOMEINali, HCXOAs U3 reo-
METPHYECKUX COOOpakKEHWH, W MPOBOAWIN MOATOHKY C IEPEMEHHBIM apaMeTPOM H30TPOITHOTO CMEILCHHSI.
ATOMBI BOJOPOZA, CBA3aHHBIE C FETEPOATOMOM, pa3MEMIaly MO pe3ynbTaTaM MHHUMH3AIMK pasHUIb Dypbe-
CHHTE3a W MOJTOHKY MPOBOAWIN CO CBOOOIHO IIABAIOIINM MapaMeTpOM H30TpomHoro cmemieHus. P/l MoHo-
kpuctaia Gopmer D nipencrasinena Ha ¢ur. 1D.

Tabmmma 1
JlaaHbIe MOHOKpHUCTAIIA ISt popMbl D coennaenus |
Kpucrannusyromuii pacTBOpUTENb Bona
Crioco6 KpuCTaIIU3ALAN Hcnapenne
Omnupudeckas Gopmyna C21HasF3N30¢
®dopmybHasS Macca 472.44
Temrepatypa 100(2) K
JInuHa BOJTHBI 1.54178 A
Pasmep kpucranna 0,200 x 0,150 x 0,100 Mmm
Taburyc kpucramia OeclLBEeTHBIN OJIOK
Kpucrastiueckas cucrema MOHOKJTHHHAsI
IIpocTpaHCTBEHHAsS IpyIIna C2/c
Pasmeps! sneMeHTapHOM sSueliku a=25,0800(7) A 0=90°
b=10,08215(13)A B=123,714(4)°
¢ =20,8357(9)A v=90°
O6Bem 4382,4(3)A®
Z 8
TnoTHOCTS (pacueTHas) 1,432 /™’
KoaddurpenT noromeHus 1,048 mm™!
F(000) 1976
Tabiuma 2

Crucok nukos ITPJ] popmer D coennnenmst 1

dopma D Coennnenust 1

20° HHTEeHCUBHOCTH 20° M HTEHCUBHOCTH
(%) (%)

8.5 38,7 21,9 10,0
9,7 314 22.4 25,5
11,9 14,2 227 10,6
13,8 76,8 23,0 7,5
14,0 67,4 24,1 100,0
15,4 12,5 243 11,8
15,5 10,4 247 17,5
15,8 445 25,6 10,4
17,0 455 25,9 39,4
17,3 4,2 26,1 17,1
17,7 6,8 26,4 69,6
18,0 58,7 27,0 20,9
18,7 9,0 27.5 13,1
18,9 13,4 27,8 17,8
19,3 27.1 284 14,6
19,8 4,7 29,1 14,6
20,0 27,8 29,6 11,2
20,8 43 29,8 82
21,4 25,1 31,9 12,4
21,6 10,6

XapakTepuCcTUYeCKUe MUKU AU(PAKTOrpaMMbl PEHTTCHOBCKOHN auppakiyu (GopMbl D BKIFOUAIOT THKH
nipu okouio 18,7, 26,5, 27,0, 27,5 u 27,8 rpagyca 20, monxydeHHbIe ¢ moMotnbto n3nydenns Cu-Kao.
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Tabnuna 3
Cnucok rukoB ITPJ] dopwmsl E coenmuenns 1

®opma E Coennnenns [

o HHTeHcuBHOCTD o HHTeHCUBHOCTD
26 (%) 26 (%)
8,4 100,0 19,7 14,8
9,2 9,5 20,2 19,5
9,7 28,4 20,5 27,7
9,8 69,1 20,7 8,1
10,5 15,5 21,1 15,2
11,9 12,0 21,5 20,6
12,1 37,5 22,0 13,9
12,5 8,4 223 11,0
13,9 48,6 22,6 25,0
14,2 89,3 229 8,1
15,4 17,5 23,5 11,4
15,6 8,4 243 43,3
15,9 33,4 24.5 52,0
16,3 26,2 248 11,7
16,4 23,9 25,5 13,1
16,8 19,5 26,0 23,0
16,9 20,3 26,7 64,3
17,0 19,8 27,1 14,2
17,5 6,4 27,7 11,3
17,8 72 28,0 11,9
18,1 33,5 28,5 23,6
18,3 57,6 293 10,8
18,8 6,7 29,9 16,9
19,0 10,1 30,5 8,7
19.4 15.7 322 12.3

XapakTepuCTHIECKUE MUK JU(pakTorpaMMbl peHTTeHOBCKOH qudpaxunu Gopmsl E BKIoYaoT MUKy npu
oxono 9,2 n 10,5 rpagyca 26, noxydeHHsle ¢ moMouipio uamydenus: Cu-Kao.
Tabmuma 4
Cnucok nukoB ITPJ] dopwmsr F coequnenns 1

®Dopma F Coennnenus |

20° HHTEHCUBHOCTD 20° M HTEHCUBHOCTD
(%) (%)

8.6 25,4 22,1 23.6

103 12,9 23,3 10,5

12,3 100,0 23,5 5.4

12,7 6,3 242 29,9

14,2 6,5 25,1 9,7

143 49 25,5 97

152 25 25,6 10,2

16,0 42 26,3 6,0

17,1 42,6 26,9 26,2

19,2 15,1 27,5 72

19,5 43 28,5 5.6

20,0 15,0 293 8.2

203 5.1 30,1 17,0

20,6 342 31,7 77

21,4 6,3 32,1 7,4

21,5 10,0

JlaHHbBIE O HAOIOJACMBIX M XaPAKTEPUCTUICCKUX MHKaX (GOPMBI A COCIUHCHHUS I, OMMCAHHOTO B MATEHTE
CIIIA 8697876, Bermannom CarniauX, IpeCTaBICHBI 7S CCHUIKH B Ta0J. 5 1 6 COOTBETCTBEHHO.
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Tabnuma 5
Crucok nukoB [TP]] popmer A coeauaenus |
20 Hurencusnocts (%0)
7,67+0,10 27
9,61 +0,10 33
11,06 0,10 21
1338 £0,10 23
14,07 £0,10 41
15,11 40,10 51
15,324 0,10 62
16,15 +0,10 44
16,39 £ 0,10 100
16,81 0,10 47
18,47 0,10 43
19,33+ 0,10 61
21,51 40,10 28
22,14 £0,10 53
23,18 £0,10 46
2339£0,10 46
23,56 £0,10 59
23,84 £0,10 33
2477 0,10 36
25,01 £0,10 24
25,91 £0,10 52
26,68 £0,10 20
28.65+0,10 19
29.31+0,10 12
Tabmuma 6

Crmcok XapakTepucTHIecKux ko TP /]
¢dopmbl A coemuneHus |

20 Hurencusnocts (%0)
15,32+0,10 62
16,39+ 0,10 100
19,33 £ 0,10 61
22,14+0,10 53
23,56 £ 0,10 59
2591 +0,10 52

ITpumep 5. CpaBHUTENBHBIN aHaTN3 HeKOTOPBIX THKoB TP/ s dopmer A, D u E.

Jnst cpaBuenusi, Ha ¢ur. 1E-G npencrasiensl yactuaHbie auarpammbl [Pl gopmer D (cunss nuHAA);
dbopmel A (3enenas); dopmbl E (kpacuas). [t GopMbl A OTIHYIHTENHHBIA TTHK OTMEYEeH mpu okoio (£0,2° 20)
7,7° 20. dns dopmbl D oTIHYHTENEHBIMU SIBIISTIOTCS MMKU TIpU okoio (£0,2° 20) 18,7° 26, 26,5° 26, 27,0° 20,
27,5°20 u 27,8° 20. JInsa popmsel E omimmanTenbHBIE TMKK OTMEYEHBI ITpH okoJio (1,2° 20) 9,2° 26 un 10,5° 26.

Kak MOXHO BUIETh Ha OCHOBAaHUH JAHHBIX, MPUBEACHHBIX BbIme, Gopmel D, E u F coenunenus 1 umerot
yHUKaJIbHBIE AuarpaMmbl [TP]], KoTopble MOYKHO HCIIOJIB30BaTh TSl nrudGepeHuaniy Kaxaoi u3 3Tux GopM oT
dbopmer A coenuHeHus 1.

IIpumep 6. SAnepHbiil MarHUTHBINA pe3oHaHc (IMP).

SIMP criexTpsI 3amuceiBaiy Ha npudope Bruker 400 MI'1, ocHameHHOM aBTOMaTHYECKUM IPOOOOTOOPHH-
KOM U ynpasisieMoM ¢ nyiabTa DRX400. ABTOMaTH3MpOBaHHBIE SKCIIEPUMEHTHI MTPOBOAMIN € MOMOIIBIO MPO-
rpammbl [CON-NMR Bepcun 4.0.7, padoTatorueii ¢ Topspin Bepcun 1.3, ucrionb3yst CTaHAApTHEIC 3arpyKEHHbBIE
skcriepuMenTsl Bruker. [[nst HecTaHIapTHOW CHEKTPOCKONUM JaHHBIC 3aIMCHIBAIN C HCIIOJIb30BAHHEM TOJIBKO
Topspin. O6pasupl monydanu B JIMCO-ds, ecnmu He ykazano wHoe. OduaifH aHAINU3 MPOBOIMIN C MOMOIIBIO
nporpamMmmbl ACD Spectrus Processor 2014.

Kak mokasano Ha ¢ur. 5, 'H-sIMP CIIEKTP B COCTOSIHMH PacTBOpa pacTBOpeHHBIX popm D mmu F cootBet-
CTBYET TeMHCYKIIMHATY COCTMHEHNUS |, KpHUCTAIUITM30BaHHOMY M3 METHIIITHIIKETOHA (TIPHUCYTCTBYET B KOJIMIECTBE
0,03 mom. 7kB., 0,4 mac.), neMoHCcTpUpys 0,5 MOJ. 9KB. SHTAPHON KUCIOTHI.

ITpumep 7. Tepmuueckuil ananus.

(A) Auddepenunansuas ckanupyromas kanopuMetpus (JJCK).

Hannbie JICK 3anuceiBamu Ha pudope TA Instruments Q2000, ocHareHHOM 50-MO3UIIMOHHBIM aBTOMa-
THYECKUM TP0000TOOpHUKOM. KannOpoBKy 1Mo TEIJIOEMKOCTH MPOBOAWIIM C HCIOJIB30BaHUEM candupa, a st
KaJIMOPOBKH 110 SHEPTHUHU U TEMIIEpaType IPUMEHITH cepTUQHUIMPOoBaHHbIH nHui. Kak npasuio, 0,5-3 Mr xax-
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Joro o0pasiia B aJJFIOMUHHEBOM THIJIE C OTBEPCTUEM B KPBILIKE HAarpeBaiu co ckopoctbio 10°C/mun ot 25°C 1o
250°C. Han o6pa3siomM moyiep>KUBaId TOK CYXOT0 a30Ta cO CKOPOCThIO 50 Mi1/MuUH.

JICK ¢ moxymsimuei 1o TeMmIieparype MpOBOJMIN C HCIOJB30BaHUEM HCXOJHONH CKOPOCTH HarpeBa
2°C/MuH 1 mapaMeTpoB MOAYJISIMHU Temrepatypbl £0,64°C (ammmryna) kaxkasie 60 ¢ (epuon).

Jlnst ynpaBieHusi ”HCTPYMEHTOM HCITOJIb30Bau ITporpaMMHoe obecrieuenne Advantage mst Q Series Bep-
cun 2.8.0.394 u Thermal Advantage Bepcuu 5.5.3, m aHanmu3upoBaau AaHHBIE ¢ ToMomibio Universal Analysis
Bepcun 4.5A.

(B) TepmorpaBumetpudeckuii ananus (TT'A).

Jlanusie TT'A cobupanu ¢ momompio TA Instruments Q500 TGA, ocHameHHOTO |6-TO3UIIMOHHBIM aBTO-
MaTHIeCKUM TpobooTOopHUKOM. KamnbpoBky mpubopa mo TeMreparype MpOBOIAWINA C MTOMOIIBI0 cepTH(HIHN-
poBaHHOTO amomens 1 Hukens. Kak npaBuio, 5-10 Mr kaxaoro oopasna nHoMeniaiu B IpeiBapuTEIbHO Tapupo-
BaHHBIN amomMuHueBbIi TUTrenb it JJCK u HarpeBanu co ckopoctbio 10°C/MHH OT KOMHATHON TEMIIEPaTyphl 10
350°C. Han o6pa3nom moJiepKHBajId TOK a30Ta cO CKOpOocThio 60 Mi/mMuH. s yHpaBiieHHs WHCTPYMEHTOM
UCIIONIb30BaNIN TNporpaMMHoe obecniedyenne Advantage must Q Series Bepcum 2.5.0.256 u Thermal Advantage
BepcuH 5.5.3, v aHannM3MpoBaiIK AaHHbIe ¢ moMouibio Universal Analysis Bepcun 4.5A.

(C) Pesymprater ICK u TT'A mis hopmsr D u popmst F.

Hanoxennsle apyr Ha apyra pe3ynastatel JJCK u TT'A mns popmer D mpencrabnensr Ha ¢ur. 2, a mis
dhopwmet F - Ha dwur. 3.

Hns gopmer D TT'A nokazan notepro 7,5 mac.% B auamazone 25-110°C, uro coorBeTcTBYeT 2,0 MOJI. HKB.
BOMBI, ¢ paznoxerneM npu okojio 200°C. Anammz JICK mokasan Havanmo mupokoi sHpotepmsl mpu 53,1 C (-
158,2 JIx/T), 9TO COOTBETCTBYET MOTEPE BOJBI, HAYAIO MIMPOKOH dk30TepMbI 1ipH 92,1 C (-24,9 JIx/r) npu niepe-
KPHUCTAJUTU3aLUH U Ha4yajIo Pe3KOi SHI0TepMBI, oTpaxkaromiel miasnenue, npu 197,9 C (-119,0 Ix/r).

Just popmer F TT'A nokazan norepio 11,4 mac.% B nuanazone 25-150°C, uro coorBeTcTBYET 3,1 MOJI. KB.
BOJBI, ¢ pasznoxeHueM npu okono 200°C. Anamus JICK moxasan Hauano mupokod snporepmsl mpu 71,2°C
(-198,4 JIx/r), Havyano mosnoroi sugotepmsl (2 nmka) mpu 95,7°C (-6,4 JIx/r), Hayaslo MOJNOTOH K30TEPMEI
(2 muka) mpu 103,4°C (26,9 Ix/r) u Havano octpoit sHmorepmsbl mpu 197,8°C (-114,4 Jx/T), oTpakaromieit
TUTaBJICHHE.

[Tpumep 8. Mukpockomus.

A. Mukpockomnus B ojsipu3oBanHoM cBete (PLM).

A.1. IMomspuzanmonnsiit Mukpockon Leica LM/DM.

O06pa31pl M3yJalid Ha MOJIIPU3aMOHHOM MUKpockotne Leica LM/DM c nudpoBoii BuaIeokaMepon uis 1mo-
nydeHus: ¢pororpaduii. Hebospimoe KOJTHIECTBO KaXIOTO 00pas3ia MmoMeriaiyd Ha MPeAMETHOE CTEKIIO, 3aKpeT-
JSUTH B IMMEPCHOHHOM MacJje ¥ IMOKPBIBAIN CTEKJITHHON MOIOCKOM, OTAENbHBIC YaCTHIBI PA3ACISUTH KaK MOXKHO
TmatenapHee. OOpaszer paccMaTpUBAJIM IIPH COOTBETCTBYIOIIEM YBEIMYEHHH B YACTHYHO MOJISIPH30BAaHHOM CBe-
T€, COSTUHEHHOM C O (MIBTPOM HCKYCCTBEHHOU PaCIIBETKH.

A.2. Tlonspuzaunonnslit Mukpockon Nikon LM/DM.

OO0pa3upl n3yyany Ha NoJIspu3anuoHHOM Mukpockone Nikon SMZ1500 ¢ uudpoBoii Buneokamepou, 1mou-
KirrodeHHor Kk DS Gnoky ympasienus kamepoid DS-L2 nist momyuenust pororpaduii. HeGonbiroe konmngecTo
Ka)kZI0oro o0pasiia IoMeNlain Ha MPeIMETHOE CTEKIIO, 3aKPEIUISUI B IMMEPCHOHHOM Maciie, OTAeJIbHbIE YacTH-
bl pa3essuIl KaKk MOKHO TmiatesnbHee. OOpasen paccMaTpHUBaJIM TIPH COOTBETCTBYIOLIEM YBEIWYECHHH B Yac-
THYHO TIOJIIPU30BAHHOM CBETE, COCAUHEHHOM C X (PUIBTPOM HCKYCCTBCHHOW PaCIIBETKH.

B. Cxanupyromnias snekTpoHHas Mukpockornus (COM).

JlaHHBIE 3aTTMCHIBATN HA CKAHUPYIOIIEM 3JIEKTPOHHOM MUKpockore Phenom Pro. HeGonbioe kommdaecTBo
o0pasiia 3aKpeIuIsuld Ha aIFOMHHUEBOH TOJOBKE, MCIONB3Ys MPOBOASINYIO ABYCTOPOHHIOK JIMIIKYIO JIeHTy. Ha-
HOCHJTM TOHKHH CJIOH 30JI0Ta ¢ MIOMOIIBI0 YCTPOMCTBA Ik HOHHOTO HamblmeHus (20 MA, 120 c).

[Mpumep 9. Onpenenenne conep>kanus Boabl TuTpoBanueM o Kapiy ®@umepy (KF).

Conep:kaHue BOJbI B KaXKA0M 00pa3lie M3MepsId Ha Iprudope it 00paboTku 00pa3loB ¢ nedsio Metrohm
874 npu 150°C c xynoHomerpom 851 Titrano, ucnosns3ys pearent st neun Hydranal Coulomat AG u npomyc-
Kasi IOTOK a30Ta. B3BemeHHbIe TBEpbIe 00pa3Ibl HOMENIAIHN B TEPMETHYHYIO aMITyJry 1u1sl o0pa3uos. st oHO-
TO TUTPOBAHMS HMCHOJB30BaiM okoyio 10 Mr oOpasua M MpOBOIMIN ABYKpaTHbIE m3MepeHus. COop W aHamm3
JTAaHHBIX TPOBOIIIIHN ¢ TOMOIIbI0 Tiamo Bepcuu 2.2.

Jlnst dopmer D ycTanoBneHa notepst 7,6 Mac., 9T0 cOOTBETCTBYET 2,0 MOJ. 9KB. BOJBI, TTOATBEPKIAs M-
ruapaTHyo ¢opmy. s dopmel F ycranosnena moteps 11,6 Mac., 9T0 COOTBETCTBYET 3,2 MOJI. 9KB. BOJIBI, ITOJI-
TBEpPKIast TPUTUAPATHYIO (opmy.

[Ipumep 10. Onpenenenrne XUMHIECKON YUCTOTHI ¢ ToMonTsio BOXKX.

Kak moxazano na ¢ur. 4A, BOXX cnen ¢popmsr D nemoHCTpUpyeT XUMUUECKYIO YUCTOTY 99,93%; u Ha
¢ur. 4B, BOXX cnex ¢popmer F nemoHCTpHpYeT XUMUYECKYI0 YUCTOTY 99,95%.

Amnanus 4ucToTH poBoamin Ha cucteMe Agilent cepunt HP 1100, ocHameHHO#M AMOTHO-MaTPHYHBIM Je-
TEKTOPOM, C HUCTIOJIb30BaHUEM IporpaMMHoro obecrieueHuss ChemsStation Bepcuu B.04.03, cioco6om, moapooHo
OIIMCAaHHBIM HIKE.
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ITapametp 3HaueHne

Tun meroza OGpaiueHHas (asza ¢ rpagueHTHBIM YJIIOHPOBAHHEM

[onyuenue obpasua 0,4 mr/mn B aueronuTpuiie : Boze 1:1

Kononka Supelco Ascentis Express C18, 100 x 4,6 mm, 2,7
MKM

Temneparypa konouku (°C) 25

BBox mpobsI (MKJT) 5
JInuHa BOJIHBL, IIUPUHA 255,90
MOJIOCHI (HM)
CkopocTh MoTOKa (MI/MUH.) | 2

®daza A 0,1% TPK B Bozie

Paza B 0,085% T®K B auneToHUTpIIIE

BpemeHHas cxema Bpewms (MHH.) % @azbl A % ®asbl B
0 95 5
6 5 95
6,2 95 5
8 95 5

IMpumep 11. Tunamudeckas copouus napos (JACII).

N3otepMmBbl copOLuK moyvaian ¢ OMOIIBIO aHalu3aTopa norjomenus siaaru SMS DVS Intrinsic, ynpas-
JSIEMOT'0 TIPOTPaMMHBIM KOHTPOJIBHBIM obecniedenrueM DVS Intrinsic Bepcun 1.0.1.2 (wmm Bepeun 1.0.1.3). Cuc-
TeMa yIpaBJIeHHs UHCTpyMEHTa oOecreyrBaia KOHTPOJIb TeMIlepaTyphl oOpasia Ha ypoBre 25°C. BnaxHocTh
peryIupOoBaIM CMEIIMBAHUEM IOTOKOB CYXOTO M BJIXKHOTO a30Ta IPH IMOJHOHM ckopocTH moToka 200 Mi/MUH.
OTHOCHTENBHYIO BIQKHOCTh M3MEPSUTH KaTHOPOBaHHBIM 30HIOM Rotronic (mmHammudeckuii nuanas3on 1,0-100%
OTHOCHUTEIILHOH BIQXKHOCTH), pa3MelIeHHBIM BOIM3U 00pasiia. Mi3sMeHeHrne Macchl (penakcarys Macchl) obpasia
B 3aBUCHMOCTH OT %OB MOCTOSHHO OTCIIEKUBAIH C TOMOIIBIO MUKpoBecoB (ToyHocts +0,005 mr). Kak npasu-
110, 5-20 Mr 0o0pa3ia MoMemany B TApUPOBAHHYIO CETIATYIO KIOBETY M3 HEPXKABEIOIIEH CTall B YCIOBUIX OKPY-
Karorei cpensl. Obpasern 3arpyxanu u Berpyxamu npu OB 40% u 25°C (cTangapTHbIE KOMHATHBIC YCIOBUS).
W30TepMy MOTIIOMIEHUSI BIArd PErUCTPUPOBAIN C HCIONIb30BAHUEM MIPEACTABICHHBIX HIXKE MMapaMeTpos (2 cka-
HUPOBAHUS COOTBETCTBYIOT | moiHOMY THKITY). CTaHAapTHYIO H30TEpMY perucTpupoBanu npu 25°C ¢ uHTepBa-
aamu OB 10% B nuanazone OB 0-90%. AHanu3 qaHHBIX TPOBOIMIM ¢ oMombio Microsoft Excel, ucnomns3ys
ananutuyeckuit maket DVS Bepcun 6.3.

ITapamerp 3HaueHne
Ancopbuust - 1 ckaHupoBaHUe 40 - 90
HecopOuws / ancopOuus - 2 90-0,0-40
CKaHHPOBaHHE
Hutepansl (%0B) 10
Urcno ckanupoBaHUH 2
CkopocTh moToka (MJI/MHH. ) 200
Temmneparypa (°C) 25
Crabunprocts (°C/MuH.) 0,2
Bpewmst copOuu (dacer) 6-9acoBoit
TiepephIB

PesynbTatsl.

®opma D nemoHcTpupoBaia 3HaYUTENbHYIO OTEpI0 Macchl Ha 3tamne 10% OB, Ho Macca cHOBa yBEIHYHU-
Bajiach, KaKk TOJbKO BiakHOCTh MoBbImanu 10 20% OB. Ocratok nocne skcnepumenta JICII npencrasisii co-
001, B OCHOBHOM, (popmy D, HO HaOIrOHaIM HEKOTOPKIC MUK, COOTBETCTBYOIIUE opme F, uTo cBUACTEIBLCTBY-
et 0 ToM, uto @opma D He BriosHe cTaOMIIBHA TIPU HU3KOH OTHOCUTEIHHOM BIIAYKHOCTH.

dopma F nemoncTprpoBana HeOOIbIIOE U3MEHEHHE Macchl 10 mepBoro 3tana 0% OB, korga HaOrOmaTH
notepro 9,6 mac.% (2,6 MOII. SKB. BOJBI) IO 3aBEpIICHHS dKcTepuMenTa (¢ur. 7). BeposTHo, 4TO ecinu BIIEp-
KuBath obpasen npu 0% OB momnpie, yem MakCHMalbHOE BpEMs 3Tama, paBHOE 6 yacaM, TO OyIyT yTpadeHBI
BCE TpU MOJIBb BOBL. [Ipy yBeNM4eHNH BIaXHOCTH Macca 00pasla MOCTeNeHHo yBenndauBaiach 10 70% OB, xo-
T/1a TIOCJIe POCTa MacChl HAOIIOIATH TIOTEPIO MAcChl (TUITMYHYIO JUISI COOBITHS KPUCTAILTU3AIINH ). 3aTEM OH KPH-
cTayumzoBaiics Ha stane 70% OB, xormga Habpan qoctaTo9Ho BoAsl. [loBeneHre BO BTOPOM IIHKIIE OBLIO aHaJo-
TUYHBIM, HO TIPH OOIIEH MOTepe MAacChl, COOTBETCTBYIOIIEH KPHUCTAUTM30BAHHOMY MaTepHaly, HpPEeACTaBIIIO-
meMy coO0ol TUTHApAT, a He TPUTHAPATHRIM UCXOAHBIA MaTepral. DTOT (hakT ObUT MOATBEPKICH aHATM30M OC-
tarka nocyie skcnepuMenta JICII (koTopeiii mpencraBisiia coOol XpycTsiiiee TBEpAOE BELIECTBO), HMPEICTAB-
JISFOINETO COOOM, TTaBHBIM 00pa3oM, ¢popmy D ¢ HeGombmM kommdectBoM Gopmel F. [TomydeHHbIC pe3yabTaThl
JIEMOHCTPHUPYIOT, uTo (hopMa F HecTaOmIIbHA PU HU3KOH OTHOCUTEIBHOM BIAXKHOCTH.

ITpumep 12. TepmoanHamMuueckasi paCTBOPUMOCTD B BOJE.

Crioco6. PacTBoprMOCTE B BOZIE ONPEIEIISLIN MOCPESICTBOM CYCIICHIHUPOBAHUS JTOCTATOYHOTO KOJTHYCCTBA
COCIMHEHUS B BOJIE C MOJYYEHHEM MaKCHMaJlbHOW KOHEYHOW KOHIETpAaHMH >23 MI/MJI UCXOIHON CBOOOMTHOMN
¢dopmsel coennuaenns. Cycnensnio ypaBHoBemmBanu npu 37°C B Tedenue 24 4, 3atem u3Mepsuia pH. 3atem cyc-
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MICH3UIO (PIIIBTPOBATN Yepe3 QmibTp U3 cTekinoBoiokHa C. 3areM (mIbTpaT pa30aBIIsIM B COOTBETCTBYIOIICE
KOJIMYECTBO pa3. [IJi1 KOJUYECTBCHHOTO ONpeAeiICHUs UCob30Bad BIXKX Mo OTHOMICHUIO K CTaHAAPTHOMY
pacTBopy ¢ KoHIeHTpanuen npubmmsutensao 0,2 mr/mi B IMCO. Beoaunu pasnudable 00beMBI CTAaHIAPTHOTO,
pa30aBlieHHBIX U Hepa30aBICHHBIX PACTBOPOB 00pa3IoB. PacTBOPUMOCTh paCCUMTBHIBAIM IO IUIOLIASIM MHKOB,
OTIpe/ieJICHHBIM HHTETPUPOBAHUEM MHKA TIPH TAKOM K€ BPEMEHH yIIep)KUBaHHsI, YTO ¥ OCHOBHOU KK BBEJCHHO-
ro cranaapta. [IpuBeeHHAs: paCTBOPUMOCTDh OTHOCHTCSI K UCXOAHOH "cBOOOIHOM hopme" coemuHeHws .

ITapameTp 3HaueHue

Tun merona ObpatueHnas ¢asza ¢ rpagueHTHBIM
3JIIOUPOBAHUEM

Kononka Phenomenex Luna, C18 (2) 5 mkm, 50 x 4,6
MM

Temmneparypa kosnouku (°C) 25

Bsoxa npob cranmapta (MKm) 1,2,3,4,5,7

BBon npo0 skCrepriMeHTaIbHOTO 1,2, 3,10, 15, 20

obpasna (Mki)
OOHapy>keHue: IUIMHA BOJIHBL, WupuHa | 260, 90
TOJIOCHI (HM)

CKopocTh MOTOKA (MJI/MHH. ) 2

®daza A 0,1% TOK B BOzIE

Paza B 0,085% T@K B aneToHUTpHIE

Bpewmennas cxema Bpewms (Mun.) | % Pazpt A | % Pazei B
0,0 95 5
1,0 80 20
23 5 95
3.3 5 95
3,5 95 5
4,4 95 5

PesynbTatsl.

CycnenaupoBanue Gopmsl D B Boge mpu 37°C He NMPUBOANUIO K U3MEHEHHUIO ()OPMBI, U M3MEPEHHAS Tep-
MOJMHAMHUYECKasi paCTBOPUMOCTh cocTaBisuia 6,2-6,4 mr/mi (cBoOoHas Gopma ¢ TOMPaBKON COJIEpIKaHUe BO-
IIBI ¥ IPOTUBOMOHA B IUTHApPATE TeMHUCYKITMHATA). IIpn yka3aHHOW TeMIiepaType He IPOMCXOIIIIO IPEBpaIeHIEe
B TpuruapatHyio ¢opmy F. pH HepuimsTpoBaHHOTO HACKIIIEHHOTO pacTBOpa cocTaBisia 7,0.

CycnenaupoBanue ¢opmsl F B Boge mpu 37°C npuBoawio k npespaiieHuto B popmy D. M3nauansHO 00-
pasen ObUT XOPOIIO PacTBOPUM (KMHETHUYECKast pacTBOPUMOCTh (opMbl F ~32 Mr/mir), HO co BpeMeHeM HauHMHa-
JI0 MEJUIEHHO BHINa/IaTh B 0CAJ0K TBEPAOE BELIECTBO, COOTBeTCTRYIoMIEee hopme D. TepmoanHamuueckyto pac-
TBOPHMOCTH JaHHOTO o0Opasua (popmsr D) B Boxe mmepsimn yepes 24 4 npu 8,6 mr/mi (cBodoanas ¢opma, ¢
MONPaBKOW Ha CO/EpXKaHUE BOJBI M IPOTUBOMOHA B JUTHApaTe reMuruapara). HeBo3MoXHO M3MEpUTH TEpMO-
JMHAMHYECKYI0 pacTBOpHMOCTh B Bojie popmel F mpu 37°C, mockonbky dopma F HecTabuinpHa npu aTHX ycio-
BHAX W npeBpamaercs B popmy D. pH HeHUIbTpOBaHHOTO HACKIIIEHHOTO PACTBOPA COCTaBIAN 7,2.

HecmoTtps Ha To, 9TO manHOE M300pETEHHE OMMCAHO BMECTE C €ro MOAPOOHBIM OIMMCAHUEM, H3JIOKCHHOE
BBIIIIE OTHICaHUE MTPEeIHA3HAUCHO IS HILTIOCTPALNH, a He OTPAaHWYEHUS 00beMa TaHHOTO H300peTeHN s, KOTOPBIN
CIIeIyeT OMpenensaTh 00beMOM MpuiaraeMoil popMyIsl H300peTeHus. Jpyrue aceKTsl, MpenMyIecTBa u Mo-
TUUKAIAA BXOIAT B 00BhEeM clieayromielt popmMyisl n3obperenus. CrieruanucrtaM B JaHHON 00JIaCTH TEXHUKH
MOHSTHO, YTO B OTHOIIEHWH HM300pETEHUS MOTYT OBITH CIENIaHbl pa3IMIHbIe U3MEHEHHs (OPMBI U MOAPOOHO-
cTel, 6e3 OTCTYIUIeHUs 0T 00beMa N300peTeHHsI, ONPEACIEHHOT0 MpuiIaraeMoi (opMmyiol n300peTeHusI.

OOPMVIIA U30BPETEHUA

1. ®dapmManeBTHYECKass KOMITO3HIINS, COAepXkKalas eIMHUNIHYIO 103y IUTHApaTa TeMHUCYKIIMHATHOW COJU
2,4,6-tpudrop-N-[6-(1-MeTrnmUnIepUINH-4-KapOOHWT)TUpuInH-2-wi|oer3amuna (popma D), xapakrtepusyro-
IIETOCsl PEHTTCHOBCKOM Tu(pakTorpaMMoii, coaepskaried miku mpu 18,7, 26,5, 27,0, 27,5 u 27,8 rpamycos + 0,2
rpagyca 20 ¢ ucnons3oBanueM m3nydenns Cu-Ko, 1 GpapmaneBTH4ecku IpUeMIIEMbIH HOCHTEIb, TIPUYEM €]TH-
HUYHAS 1032 KOMIIO3HUIIHH Coep kuT oT 2 10 100 Mr dopmsr D.

2. ®apMmarnieBTHIeCKass KOMIO3HUIKS TI0 1.1, mpuveM eIrHUYHAs J03a KOMITO3UIIUU coaepxut oT 10, 15,
25, 30, 45, 50, 60, 75, 90 wim 100 mr dopmsr D.

3. ®apmarneBTHYECKass KOMIO3UITHU TI0 1.1, IpUYeM peHTIeHOBCKast TU(dpaKTOrpaMma COACPKUT OJMH HITH
HECKOJIBKO U3 CJIEIYIOIIHNX JTOTOJHUTENbHBIX THKOB mpH 8,5, 9,7, 11,9, 13,8, 14,0, 15,4, 15,5, 15,8, 17,0, 17,3,
17,7, 18,0, 18,9, 19,3, 19,8, 20,0, 20,8, 21,4, 21,6, 21,9, 22,4, 22,7, 23,0, 24,1, 24,3, 24,7, 25,6, 25,9, 26,1, 26,4,
28,4, 29,1, 29,6, 29,8 u 31,9 rpamycoB 26 ¢ ucnomszoBanueM u3nyderus Cu-Kao.

4. [lpumeHeHne GapMaIleBTUIECKO KOMIIO3HIIUH 10 JTFOO0MY U3 il 1 -3 JUIst JIeYCHUST MUTPEHU.
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W3zorepmuueckas nuarpamma JCIT st popmer D
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