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ONMUCAHHUE U30OBPETEHUSA

2420-562414EA/23

HOJYUYEHHUE NCUJOLUUBHUHA, PA3JIMYHBIX NMOJUMOP®HBIX ®OPM,
MPOMEXYTOYHBIX COEAUHEHN, COCTABOB, U HX IPUMEHEHUE

310 M300peTeHne OTHOCHUTCS K KPYITHOMACIITAOHOMY NMPOW3BOJACTBY ICHUIIOLHONHA IS
NPUMEHEHHs] B MEAHLITHE.

Ion xpymHOMacITaOHBIM MOHUMAIOT MPOU3BOACTBO MAPTUH MCHIOLUONHA Maccoii Ooee
10 r, bonee mpenmoututenbrHo, Oonee 100 r, bonee mpeanoyTuTensHO, Oosee 250 r U BILIOTH A0,
Y BBIIIIE, KUJIOTPAMMOB.

OHO Takke OTHOCHTCSI K NMPOM3BOACTBY MPOMEXKYTOUHBIX COSAMHEHMH, BKIIOUYasi, HO HE
OrpaHUYHMBASCh UMM, NCHIJIOLUH, Pa3jIM4HbIe MOJUMOPQHBIE (HOPMbI MCUIOLMOMHA, BKIIOYAs
W30CTPYKTYpPHBIE BApPUAHTBI, U MX COCTABa JJIsI IPHUMEHEHUS] B MEIULIMHE, B YACTHOCTH, HO HE
UCKJIFOUUTENIbHO, JAJI JIeYeHUs PE3UCTEHTHOW K JIEUEHHUIO MAENPEeCcCHUH, Kak OINpeneseHO B
Diagnostic and Statistical Manual, 5% Edition, nmu6o otnenbHo, auOO B COYETAHUH C
MICUXOJIOTHUECKOM MOAEPIKKOM, KOTOpasi MOJKET MPOBOAUTHLCS B IM(poBOit hopme.

YPOBEHb TEXHUKH

INcunounbun Buepssle Obu1 cHTe3UpoBaH B 1958 B Sandoz, cm. GB912714 n US3075992,
U ObLT IIUPOKO JOCTYIEH B KAYECTBE XMMHUKATA JIJIsl UCCIIEAOBaHUI 10 cepeaunbl 1960-x.

Ilcuxonenuueckuil mpemapar Ha pPacTUTENbHOM OCHOBE HCIIONB30BAJICA B KauecTBe
BCIIOMOTATEJIbHOTO CPENCTBA U TICHMXOTEPAruu JJIsl JICYEHUs] PAcCTPONCTB HACTPOEHHS U
AJIKOTOJIBHBIX PACCTPOWMCTB, U HENABHO B 3 KJIIMHUYECKUX HCCIIEIOBAHUSIX COOOIIANOCHh O €ro
NPUMEHEHHUHU TIPH CUMITTOMAX JEMPECCHU.

Griffiths et al 2016; J Psychopharmacol 30 (12) :1181-1197,

Ross et al 2016; J Psychopharmacol 30 (12) :1165-1180; u

Carhart-Harris et al 2016, Lancet Psychiatry 3(7): 619-627.

Crnioco6Obl MPOU3BOACTBA NCHJIOUMOMHA OTPAHUYEHBI U BKJIFOYAKOT:

J Nat Prod 2003, 66, ctpanuib 885-887,

Helv Chim Acta 1959, 42, 2073-2103;

Experientia 1958, 15, 397-399; u

Synthesis 1999, 935-938.

Ha ocHoBe 3T0li JTuTepaTyphl 3assBUTENTH MOJIAraloT, YTO Coco0, onucanHbiid B J Nat Prod
2003, 66, crpannubl 885-887 (manee JNP) siBisiercss HamOosiee MOOXOMSALIMM CIIOCOOOM ISt
Pa3BUTHSI B MTPOLIECC KOMMEPUYECKOro MaciuTaoa.

OrnucanHpii TaM crocod nmaer konudectBa mopsinka 10 © w BKJIOYaeT 6 CTamui,
MPOHYMEPOBaHHBIX (1)-(Vi).

ITo aHamorum ¢ 3asBIE€HHBIM CIIOCOOOM, CTaaWH i1 | 1ii ganee OOCY’>KNAIOTCS KaK OIHA
cranust (Cmaous 2) u cnocod JNP BocripousBoauTcst Kak Ha ¢ur. 1 31ech.

Cmaous [ (i) Bxmowaer B3amMonencTBue 4-ruppokcuuHpona (“3”) ¢ yKCYCHbIM
anruapuaoM (Ac,0O) B mupuanne u 6e3sogHom nuxiopmerane (CH,Cly) mpu 0°C. loGasnstoT

BOOY, CMECChb BbIIIAPHUBAKOT, U HOHy‘{eHHbeI KOHLCHTPAT PAaCTBOPAIOT B STUJIALIETATE, IPOMBIBAOT



BOJIOM U HACBIIEHHBIM XJIOPUIAOM HATPHs, U OPraHMYECKYIO a3y cymat Haj cyib(haToM HATpuUs

U BBINAPUBAIOT C MojydeHueM 4-anerwimHaona (“4”), KOTopblii coOMparoT (QuibTpanued u

)
MPOMBIBAIOT BOAOH M STHJIAIETATOM.

Cmaous 2 (ii u iii), nByxcraguitHoe ammmpoBanue (ii) - craaus amupupoBanus (iii),
BKJIFOUaeT oOpa3oBaHMe 3-IUMETWIAMHHOOKcamwiI-4-anerwnuHnona (“67) depes: (i)
B3aumozeiicteue 4-auetmnuHaona (“4”) ¢ okcamuxiopuaom ((COCl),) B 0Oe3BomHOM
IUSTUIOBOM 3>(upe, MepeMelnBannie, 100aBlIeHne H-rekcaHa U Bblaepskusanue mpu -20°C ¢
MOJIyYeHHEM TPOMEKYTOYHOro arerara 3-(2-xjop-2-okcoauetmn)-1H-unnon-4-una  (“57),
KOTOpBIN paznensoT ¢punbrpanuen. IIpomexyTouHoe coennHeHHe pacTBOPSIIOT B OE€3BOJHOM
terparunpodypane (TI'®) u noxseprator B3aumopelicteuto ¢ aumermnamuaom ((CHs),NH) B
terparuapodypane u nupuaune. J[o0apnsoT 6€3BOAHBIN MPOCTOH 3(hUp U3-3a OTBEPIKAEHUS, U
PEaKIMOHHBIN MPOAYKT PasfessioT (GUiIbTpaluell U MPOMBIBAIOT H-FE€KCAHOM, STHIJIALIETATOM U
BOJIOH € MOJTy4YeHUEM 3-TUMETOKCHAMHHOOK CaIII-4-aneruinsaona (“67).

Cmaouss 3 (iv) Brmovaer mnojydenue ncunouuHa (“17) B3aumoneincTBreM 3-
IUMeTHUIaMUHOOKcanuiI-4-anerunuaaoda (“6”) ¢ amomoruapunom nutus (LiAlHy) B 6e3B0mHOM
TI'® B armocdepe aprona. Ilocie kumsdeHHst ¢ OOPaTHBIM XOJOJWJIBHHKOM H OXJIAJKACHUS
n00aBIsIIOT OE3BOHBIN CynbpaT HATPHUS, 3aTeM PacTBOp CyJb(daTa HATPUs, U 3aTeM Oe3BOIHBIHI
cynbdar HaTpus. PeakunoHHYIO cMech pa30aBJIAIOT 3THIIALIETATOM, OBICTPO KOHLIEHTPHPYIOT 6
8aKyyMe, ¥ IOy Y€HHbIE KPUCTAIUIBI ICHIIOLUHA ObICTPO MPOMBIBAIOT METAHOJIOM.

Cmaous 4 v) BKJTFOYAET MOJIyYeHUE Oens3ui[2-(4-okCUMHAOJ-3-
wi)aTui |auMerniamMmmonno-4-0O-6ensungocdara  (“87)  B3auMOmeNWCTBHEM  MCHUJIOLIMHA,
pactBopeHHoro B Oe3BomHoM TI'®, ¢ H-OyTmumtuem (n-Buli) B H-rekcane mpu -78°C u
trerpabensmnupodocdarom [(BnO),PO],0, u HarpeBanue peakumuu 1o 0°C, U OTCIEKUBaHUE
NOJIyYeHUsI MPOMEKYTOYHOTO (ocdarta audbensmn 3-[2-(mumernnamuno)stui |- 1 H-unnon-4-una
(“7”). IIpu mpoBepKe ero MPUCYTCTBHS TOOABIISIFOT AMUHOTIPOIIHIT CUJTMKAreJlb, CMECh Pa30aBJIsIOT
STHJIALIETATOM U QUIBTPYIOT uepe3 cioi Llennra orcackiBaHreM, PUIBTPAT KOHLIEHTPUPYIOT 6
saxyyme, moBTopHO pactBopsitoT B CH,Cl,, u ocanok cobuparoT prubTparuei.

Cmaous 5 (vi) Bkirodaer nosyueHue ncmioundbmna (“27) 3aumopeiicteuem (“8”) B
meranone (MeOH) c¢ Bomopomom (H,) ¢ mnpuMmeHeHHMEM aKTHBHPOBAHHOIO IaJUIaHEM
yrnepogHoro karanmusaropa (Pd/C). JloGasnsiroT BOmy u3-3a OTNOKeHUs mpoaykra, u (“87),
OTCJICKUBAIOT €ro J1e-0€H3UIMPOBAHHOE MPOH3BOJHOE BMECTE C IMOSIBJICHHEM IMCHIIONHMOMHA,
peakMOHHBIN pacTBOp GUIBTPYIOT Yepes cioi Llenura. [Iponykr cobuparot ¢unbrpanueii u
MPOMBIBAIOT 3TAHOJIOM C TIOJNlydeHHeM OeJioii WroJb4aTold KpPUCTAUTUYeCKOW (OpMBI €
TeMIieparypoii miasneHus 190°C-198°C.

B otimune ot 6oapmmHCTBA C1OCOO0B, TaKUX Kak JNP, B KOTOPBIX IPUMEHSIOT HE BOAHbIE
pPacTBOPUTEINH, TaAKHEe KaK METAaHOJ WK 3TaHoJ, B Experientia 1958, 15, 397-399 mpumensiercs
OJlHa TMEPEKPUCTAIIM3ALNS U3 BOABI C TIOyYEHUEM MICUIIOLMONHA 13 TPHOHOTO KeTpakTa. Mnes
3aKJIFOYAETCS B TMPUMEHEHHHM KHWILAIEH BOABI JUISI PACTBOPEHHsI HCXOMHOTO MaTepHaa,
NOJIyYEeHHOTO B HeOONbLIOM MacmTade xpomarorpaduel, W IMONYYeHHbIH BBICYIICHHBIH B

BBICOKOM BaKyyMe NMpOAYKT MiuassAT HesicHo npu 185-195°C, u nokazana norepst macchl 25,4%,



YTO TIO3BOJIIET NPEATONIOKHUTh SIBHOE OTJIMYHE OT YUCTOTHI M (POPMBI, KOTOpBIE MOJTyUEHBI
3asIBUTEJIEM.

Bo Bpewms pasButus cunTe3a ¢ nonyueHneM [cunonubrHa, 3asBUTENb IPOBET MHOXKECTBO
peaknuuii TUIPUPOBaHUS B Macmrabe S T, KOTOpble MPHUBEJNH K TONYYEHUIO pPa3HBIX
kpucrajummueckux (opm Ilcmmonmbuna. Mcexonnas peakuus rugpupoBaHust maet [umpar A
(JCCA2157E), kotopsiit umeet I1PJ] nudpakrorpammy, nokasannyto Ha ¢ur. 7d, u JICK u TT'A
TepMorpammsl, nokasanablie Ha Gur. 8d. JICK nemoncTpupyer sHnorepm npu ~97°C, KOTOpBIi
COBMazaeT co CHwkeHHneM Mmaccel B TI'A, mokasbiBasi AerHIpaTalifio, U 3HIOTEPMUYECKOE
coOpITHe ¢ Temmneparypoii Hadana ~216°C, kotopoe cuuTaercs ruaBjieHueM. Jlpyras peakuus
ruapupoBaHus naet staHodbHBIN conbBaT (JCCA2158D), kotopslit 3atem anamuzupyiot [1P/]
(®ur. 7e), ACK (Pur. 8e), TT'A (Pur. 8e¢) u 'H SAIMP, nokassiBast 11% yI0BIEeHHOr0 3TaHOMA.
JCK Tepmorpamma rnokasbplBaeT 3HAOTEPM ¢ HadajioM ~154°C, KOTOPBIN CUHUTAETCS TJIABJIEHUEM
onHOBpeMeHHO ¢ ~13% mnorepeit maccel B TI'A. B apyrom skcnepumeHTe, NPOBEIEHHOM B
npouecce pa3paboTKH, 3asBUTENb MPOBET KPUCTAJUTU3ALMIO IICHIIOLUONHA; BMECTO TOTO, YTOOBI
OCTaBaThCsI B PACTBOPE B ropsideil BOAE, MO3BOJISIS CTAUIO JOOYHCTKU HA GUIIBTpPE, IPH BBICOKOM
TemnepaType Bbinagaer ocanok (>90°C). O6pa3oBaHHbIE TBEPHAbIE BELIECTBA HE PACTBOPSIFOTCS
NOBTOPHO MpPU JalbHEWIIEM HArpeBaHUM MM AOOABIEHUH MJOMOJHUTENbHOW BOAbL [lpu
OXJaXJeHun U BbieneHun TBepporo BemectBa (CB646E) mposomsar IIPJl.  TIP/]
mudpakrorpamma (Pur. 7f) mpeanonaraer cmemannyo ¢asy [Honumopda A’ (JCCA2160-F-D4)
u [Tomumopda B (JCCA2160-F-TM2-CS5). DTu OTKpBITHSI TOJYEPKUBAIOT BAXKHOCTb Pa3pabOTKU
cnoco0a, KOTOPBIH MO3BOJIMT MOCIEOBATENBHO MOJIYYaTh JKENAEMYI0 KPUCTAIUTMIECKY IO (OopMy,
MIO3TOMY 3asIBUTEJb MPUCTYTHJI K SKCIIEPUMEHTAM, YTOOBI ONPEAEITUTb, YTO 3TO 3a (YOPMBI, YTOOBI
OHU MOTJIM J]aBaTh XUMHUYECKH YHUCTBIA MCHJIOLMOMH B KOHTPOJUPYeMOH (opme, MOAXOAsIIei
JUTSL UCTIONIb30BAHUS B MEAHLIUHE.

JIisl KIMHUYEeCKUX HCTbITaHui Ioboe HoBoe akTuBHOE BemecTBo (HAB) nomkHO ObITh
NPUTOAHO K KpymHOMacmraOHoMy mnpom3BoAacTBy (oObmuo 100 © uw  Oonee, Oonee
npennouTuTeNbHo, Oonee 250 r, eme Oosee npeanodrureabHo, 6onee 500 r, no mapTuii Oonee
KWJIOrpamMMa), B 3aBUCUMOCTH OT KOJIHMYECTBAa aKTHBHOT'O BELIECTBA, KOTOPOE CJIENYeT BBOIHTH
yesioBeKy. OHO TakKe JOJKHO OBITh XUMHYECKH YHCTBIM, XOPOIIO OMPEeIEHHBIM U CTAOMIIbHBIM
NPU XPAHEHUH.

Bonee Toro, moOoil croco®d MPOM3BOACTBA IOJUKEH OBITH JIETKO BOCIPOU3BOAMM H
o0ecrnieunBaTh MOCTOSIHCTBO OT MApTHUH K MAPTHH.

ITepBeIM OOBEKTOM JAHHOTO H300pETEHHs SBIACTCS IOJNyYEHHE ICHIOUUOMHA,
MOCTOSTHHOW MOJMMOP(HOH (HOPMBI, IS BBEICHHUS YEJIOBEKY.

Jpyrum OOBEKTOM JaHHOTO H300PETEeHUs! SBIACTCS MOJYYEHHE XUMUYECKH YHCTOTO
NCHJIOUUOWHA, TIOCTOSTHHON MOTMMOPGHON (POPMBL, JIJIsl BBEIEHHSI YEJIOBEKY .

Eme omauM OOBEKTOM SIBISETCS MONYYEHHE XUMHYECKH YHCTOrO ICHIIONHOMHA B
OOJBLUINX KOJMYECTBAX, MOCKOJIBKY JJII KOMMEPYECKOrO HCIOJIB30BAHUS YUCTBIM MCUIOLUONH
JOJDKEH TIPOU3BOAMTHCS MAaCIITA0HO.

Eme onmHum oObekTOM HM300peTeHHus SIBISIETCS TOJYyYEeHHE CIocoda KPUCTAJUTU3ALUH



NCUJIOIMOWHA B KeJlaeMoil monmuMopdHo# dopme.

Eme ogHnM 0O0BEKTOM HM300pEeTEeHHUs SIBISETCS MOJY4YeHHE aJanTHPyeMOoro crocoba
MPOM3BOJCTBA MCHIONMONHA U3 TICUJIOLMHA WU 4 THAPOKCHHHAOJA.

IIpu pazpaboTke moxxonsmell METOAUKH 3asBHTEIb CTOJKHYJCS C MHOTOYHCIIEHHBIMH
npobjaeMaMuy U TPYIHOCTSIMH, KOTOPbIE OH JTOJDKEH ObUT IPEOAOIIETh, U 3TO SIBJISIETCS] OTJEIbHBIM,
HE3aBUCHUMbBIM OOBEKTOM: TIPEOJOJNeTh NPOOJEMbL, BBISBJIEHHBbIE HA KaXXIOM JTame, u
UCTIONB30BaTh M300PETEHUS MO OTAEIBHOCTH UM B KOMOMHALIHH.

Eme ogHuM 00BEKTOM H300pETEHUs! SIBIISETCS] COCTABUTD ICUIIOLMONH B COOTBETCTBUH C
JaHHBIM H300peTeHreM B (opMe, MOIXOASIIEH AN BBENCHUS YEJOBEKY M TNPUMEHEHUs B
MeNUIMHEe, B YACTHOCTH, NPU JICYEHUH PACCTPONCTB LieHTpanbHOW HepBHOU cuctemsl (LITHC), u
0oJiee KOHKPETHO, HO HE UCKJIFOUUTENIbHO, IPU JIEYEHUH IeTIPECCUH, B YACTHOCTH, PE3UCTEHTHOMN
K JIEKAPCTBEHHBIM CPEICTBAM JEINPECCUH, OTAENBbHO WM B COUYETAaHHU C LU(PPOBBIM TOBAPOM
MEIUIIMHCKOIO Ha3HAUEHUsI UJIH LU POBBIM PELIEHUEM.

CYIIHOCTD OITMCAHHA

CornacHO TepBOMY AacMeKTy DaHHOTO HM300peTeHHs, MPEACTaBIeH KPUCTAJUTUYECKUH
ncunounbus B ¢popme Ilonmumopda A wmm Ilonmumopda A’ XapakTepU3YIOUMACS OXHUM HIH
Gonee u3:

a. nuku B [1PJ] nudpaxrorpamme mpu 11,5, 12,0 u 14,5° 26+0,1° 26;

b. muku B [1P/] nudpakrorpamme npu 11,5, 12,0 u 14,5° 26+0,1° 20, KONOJHUTETBHO
XapakTepu3yeTcs, Mo KpaliHel Mepe, ONHUM JOMOJHUTENbHBIM MUKOM 1ipu 19,7, 20,4, 22,2, 243
unu 25,7° 20+0,1° 26,

c. [IP/1 nudpakrorpamma, KOTOpasi, Mo CyIIECTBY, HIUTIOCTPUPOBaHA Ha (urype 7a wim
7b; wnu

d. suporepmuueckoe coopitre B JICK Tepmorpamme, nMeroriee remmnepatypy Hadana 205-
220°C, koTopasi, o CYIIECTBY, WLTIOCTpUpoBaHa Ha (urype 8a wm 8b.

[Monumopd A

B cooTBeTcTBUHM ¢ MPEANOYTUTENIbHBIM BAPUAHTOM JAHHOTO W300pETEHUs], MPEeACTaABIICH
KpucTaueckuii ncunonudud B popme [onmumopda A, XxapakTepu3yOIIHIACS OJHUM WK OoJiee
u3:

a. muku B [TPJ] nudpakrorpamme mpu 11,5, 12,0, 14,5 u 17,5° 26+0,1° 26;

b. muku B [TPJ] nudpaxrorpamme npu 11,5, 12,0, 14,5 u 17,5° 26+0,1° 26, 1ONOJHUTETBHO
XapaKTepu3yeTcs, Mo KpailHel Mepe, OJJHUM JAONOJHUTENbHBIM MUKOM nipu 19,7, 20,4, 22,2, 243
unu 25,7° 20+0,1° 26,

c. IIPJ1 mudpakrorpamma KOTOpasi, 1Mo CyIIECTBY, WUTFOCTPUPOBaHA Ha ¢urype 7a; wim

d. suporepmuueckoe cooritie B JICK Tepmorpamme, nMeroriee reMrnepatypy Hadana 205-
220°C koTopasi, o CyIIeCTRY, MIUTIOCTPUpPOBaHa Ha (urype 8a.

Iux mpu 17,5° 26+0,1° 20 nMeeT OTHOCUTENbHY 0 HHTEHCUBHOCTD 10 CPABHEHUIO C TMKOM
mpu 14,5° 26+0,1° 26, mo kpatineii Mmepe, 5%, MPENMOYTUTENBHO, MO KpaliHel Mepe, 6%, Oonee
MPEANIOYTUTENBHO, 10 KpaiiHel Mepe, 7%-8%, u ot 9% 1o, no kpaiineii mepe, 10%.

B onnom Bapuante, Ilonnmopd A ncunonmbuna nemoncrpupyer 1P/ nudppaxrorpammy,



OTJIMYAIOINYIOCA AU(paKTOrpaMMOl, CyMMUpOBaHHOW B Tabmmue 1. B omHOoM Bapuanrte,
OIMHCaHHOM 37ech, kKpuctammnueckuii [lommmopd A ncmnounbuHa uMmeeT, Mo KpaiitHel mepe, 3
nuka (+0,1° 26) u3 Tabnuusl 1. B onpeneneHHOM BapuaHTe, OMICAHHOM 311€Ch, KPHCTAJUTMIECKUH
ITonmumopd A ncunounOHHA COAEPIKUT, MO KpaliHel mepe, 4 nuka (+0,1° 20) u3 Tabnuusr 1. B
OTIPENIEeICHHOM BapUaHTe, ONMHCAHHOM 37eCh, Kpuctaumdeckuii [lommmopd A ncmmounbuna
COIEPKUT, 1Mo KpaliHed mepe, 5 mukos (£0,1° 20) u3 Tabmuupl 1. B onpeneneHHOM BapuaHTe,
OIMHCAHHOM 37ieCbh, Kpuctajuimaeckuii [Tomrumopd A neunormbuHa comep:kuT, o KpaiiHel Mepe,
6 mnukoB (£0,1° 20) w3 Tabmuupl 1. B omnpeneneHHOM BapHaHTe, ONHMCAHHOM 37€ECh,
kpucramnueckuii [Tomumopd A neunonuOuHa conepskuT, 1o kpaitHen mepe, 8 mukos (£0,1° 26)
u3 Tabnuie! 1. B onpeneneHHOM BapuaHTe, OMMCAHHOM 37€ch, kKpuctaundeckuii [Tonumopd A
NICUJIOLMOWHA COIEPIKUT, 1o KpaitHeit mepe, 10 mukos (+0,1° 20) u3 Tabmuie! 1. B onpenenennom
BapUaHTe, ONHCAHHOM 37ech, kpuctammmdeckuit ITomumopd A mncunmounOuHA COAEPIKUT, IO
kpaiineit mepe, 15 nukoB (£0,1° 20) u3 Tabmuusr 1. Iluk oxomo 17,5° 26+0,1° 26 ornuvaer
IMomumopd A ncunorubuna ot [Tonumopda A’, B KOTOPOM MUK OTCYTCTBYET MJIH IO CYINECTBY
OTCYTCTBYET (T.€. UM€eT OTHOCUTEJIbHYI0 HHTEHCUBHOCTD IO CPAaBHEHUIO ¢ MUKoM 14,5° 26+0,1°
26 menee 2%, Oonee npennouTUTEIbHO, MeHee 1%).

Tabmuna 1 - nonoxenust nmukos [TP/] nus [Tonumopda A

ITonoxenue [° 2T] OTHOcuUTeIbHASE UHTEHCUBHOCTD [%0]
5,6 8,42
11,5 13,05
12,0 26,45
14,5 100
17,5 10,71
19,7 37,29
20,4 20,06
22,2 17,83
23,2 6,99
243 17,93
25,7 16,4
26,8 3,15
27,8 4,54
29,7 9,53
31,2 6,51
32,6 2,45
33,7 1,75

B omHom Bapmante, kpucrayumueckuil [Tomumopd A mncmmonmbuHa XapakTepHu3yeTcs

nukamu [IPJ] mudpakrorpammer 11,5, 12,0, 14,5 u 17,5° 26+0,1° 26. B npyrom BapuaHnre,



kpuctammmuecknii [Tomumopd A ncmnorubrHa MOTIOTHUTENFHO XapaKTepU3yeTcsi, o KpahHekh
Mepe, OJHUM JOTMOJHUTEIbHBIM MUKOM, BO3HUKaomuM npu 19,7, 20,4, 222, 243 unu 25,7°
26+0,1° 20. B npyrom BapuanTe, kpuctauuueckuii [Tomumopd A ncrmounbuHa TOMOIHUTENBHO
XapakTepu3yeTcs, 0 KpaliHel Mepe, ByMsl JOMOJHUTEIbHbIMU MHUKAMH, BO3HUKAIOLUIUMU NpU
19,7, 20,4, 22,2, 24,3 wnm 25,7° 26+0,1° 20. B npyrom Bapuante, kpuctauuaeckuii [lomumopd
A ncunonuOuHa JOTIONHUTENBHO XapaKTePU3yeTCsl, TI0 KpalHel Mepe, TpeMst JONOIHUTEIbHBIMU
NMUKamu, BO3HUKarommmu npu 19,7, 20,4, 222, 243 wnu 25,7° 26+0,1° 26. B eme onHom
Bapuante, kpuctasumdeckuii [lomumopd A ncumoumbura  nemonctpupyer  [IP/]
audpakTorpaMmy, o CyIIECTBY, Takyto ke, kak [IPJ] nudpakrorpamma, nokasannas Ha ®ur. 7a.

B onnom Bapuante, kpuctammmueckuii [lomumopd A ncwmonmbuHa XapakTepusyeTcs
nukamu [IP/] nudpakrorpammer npu 14,5 u 17,5° 26+0,1° 26 ¢ nukom npu 17,5° 26, umeromum
MHTEHCUBHOCTD, COCTABIIAIOILYIO, IO KpaiiHeil Mepe, 5% OT MHTeHCUBHOCTH NHKa npu 14,5° 20,
OoJiee MpennoOYTHTEIHHO, IO KpaliHell Mmepe, oT 6% 1o, 1o kpalineii mepe, 7%, 1o kpaiiHel mepe,
8%, 1o kpaiineii mepe, 9%, 1o, no kpaiinei mepe, 10%.

B onHoM BapuanTe, y kpucramndeckoro Ilomumopda A ncumonubuHa OTCYTCTBYIOT HITH
no cymectBsy orcyTrctByrorT muku IIPJ] mudpaxrtorpammer mpu 10,1. Ilog mo cymectBy
OTCYTCTBHEM MOHUMAIOT, uTO MoOble uku [TP/] nudpakrorpammsel npu 10,1 cocTaBistoT MeHee
2% ot uHTeHcuBHOCTH nHKa npu 14,5° 20, nanpumep, menee 1%, unu He onpenensitorcst B I1P /1
audpakTorpaMme.

B omHom Bapuante, kpucrayumdeckuii [Tomumopd A mncunormbOuHA XapaKTepH3yeTcs
sHporepmuueckumM codbitreM B JICK Tepmorpamme, umeronum temreparypy Hadana 205-220°C,
Hanpumep, 210-220°C, nanpumep, 210-218°C, unu Hanpumep, 210-216°C. B npyrom Bapuasre,
kpucramueckuii  Ilomumopd A ncwionMOMHA — JOMOJHUTENBHO — XapPaKTEPHU3YeTCs
sHporepmuueckuM coobitreM B JICK Tepmorpamme, umeronum temreparypy Hadana 145-165°C,
Hanpumep, 145-160°C, umu, Hanpumep, 145-155°C. B ngpyrom BapuaHTte, KpHUCTaJUIMYECKUI
[Monmumopd A ncunonuOuHa XapakTepH3yeTcss HSHAOTEPMHUYECKUM COOBITHEM, HMEIOLIUM
TeMrieparypy Hadana 205-220°C, nanpumep, 210-220°C, nanpumep, 210-218°C, unu Hanpumep,
210-216°C, u SHOOTEPMHUYECKHM COOBITHEM, HUMEIOIIUM TeMIepatypy Havana 145-165°C,
Harpumep, 145-160°C, wnm wanpumep, 145-155°C, B JACK Tepmorpamme. B eme onaoM
Bapuanre, kpucraumaeckuii [Torumopd A ncunorubuna nemoncrpupyet JICK Tepmorpammy mo
cyuecTtBy Takyto, kak JICK repmorpamma Ha @ur. 8a.

B npyrom Bapmanre, kpuctamummdeckuii [lomumopd A newmnonubuHa XapakTepHusyeTcs
conepskanueM Bonbl <0,5% wmacc./macc., Takum kak, <0,4% wmacc./macc., Takum kak <0,3%
Macc./macc., TakuMm kak <0,2% macc./macc., i takuM kak <0,1% macc./macc. CrieuanucT B
TaHHOW OOJIaCTM TEXHUKH 3HAET CIOCOOBI OMpEAeNeHHs COAEP’KaHUs BOABI B COCAMHEHUH,
Hanpumep tuTpoBaHueMm Kapna @umepa. B onHom Bapmante, kpuctamumaeckuii [lomimopd A
ncronnbnHa xapakrepusyercst noreper <0,5% wmacc./macc., Takoit kak <0,4% wmacc./macc.,
takoi kak <0,3% macc./macc., Takoi kak <0,2% macc./macc., Takoi kak <0,1% macc./macc., B
TI'A TepMorpamme mpu TEMIEPATYPE OKPYIKAIOIIEH cpejibl, Takoi kak okono 25°C, u 200°C. B

OITHOM BapuaHre, kpuctamudeckuii [lomumopd A mcunonnbuHa Tepsier MeHee 2% MaCCOBBIX



IIPU TECTUPOBAHUU MOTEPU NPU CyLLIKe, HanpuMep, MeHee 1% maccoBbix, Hanpumep, MeHee 0,5%
MaccoBbIX. TecTUpoBaHue MOTEPU MpHU Cylke npoBoAsaT npu 70°C.

B omnOoMm Bapuante, kpucramueckuii Ilommmopd A ncmmonmOHHA SBISIETCS BBICOKO
qucTOM Kpuctamamueckor (opmoit Ilommmopda A, Hanmpumep, NCHIIONMOMH COAEPIKHUT, IO
Kpaiineit mepe, 90% maccoBbIxX, HanpuMep, 95%, Hanpumep, 99%, Hanpumep, 99,5% Ilomumopda
A

B oxgnom Bapuanre, kpucrammmueckuii [lomumopd A neunonuOuna siBisieTcst OeIbIM HITH
0e0BaThIM TBEPBIM BEIECTBOM.

B npyrom Bapuanre, kpuctasumaeckuii [Tomumopd A ncunonuOnHa SBiseTcss XUMHYECKH
YHCTHIM, HAIPUMED, MCIJIONMONH UMeeT XMMHYECKYI 4UCTOTy Oonee 97%, Takyro kak Oojee
98%, nnu Takyro kak dosee 99% nmo BOXKX. B ogHoMm BapuanTe, kpuctaummueckuii [Tomumopd
A ncunonOrvHa HE UMeEeT OTHEeNbHBIX npumeceit Oomnee 1%, Oosee mpeanodTUTETHHO, MEHEE
0,5%, Brutrouast pocopHyro KUCIOTY, u3MepeHHyo no P SIMP, u ncuionuH, H3MepeHHbIH 10
BDXXX. B onnom Bapuanrte, kpuctamundeckuii [Tomumopg A ncunonubruHa nMeeT XUMHYECKY O
yrcrtotry Oonee 97% momanu, Oojee mpeanodyTurenabHo, Oonee 98% muomianu, U Haubosee
npeanodTuTeNnbHo, Oonee 99% mnomaau no BOXKX. B ogHOM BapuaHTe, KPUCTAJTUYECKUI
IMomumopd A ncunonuOuHa HE HMMeeT OTHeNbHbIX npumeced Ooinee 1% momanu, Oosee
npennoututenbHo, MeHee 0,5% momann, m3mepenHsix no BOXX. B omHom Bapuanrte,
kpuctasuindeckuil [Tonumopd A ncmnonnbuHa He COXEPIKHUT NCHIIOLMH Ha ypoBHE Ooiee 1%
wiomaau, 6onee npeanoutTuTenbHo, Menee 0,5% miomany, nusamepenHsii mo BOXKX. B ogHom
BapuaHre, kpuctautnueckuii [Tomumopd A ncunouubuHa He comepskutT GocHOpPHYO KUCTOTY Ha
ypoBHe 6onee 1% Mmacc., 6onee npeanouturensHO, MeHee 0,5% Mmacc. u3mMepeHHyro 1o 3P IMP.
B oxgHoM BapuanTe, kpuctamtnueckuil [lomumopd A ncunonuOruHa UMeeT XUMUYECKHI aHaH3,
no kpaitHeit mepe, 95% macc., Takol Kak, Mo KpahHei mepe, 96% macc., WM Takol Kak, Mo
KpaiiHeil mepe, 98% macc.

Momumopd A’

CornacHo Apyromy BapHaHTy M300peTeHHs, MPENCTaBiIeH Kpuctaumdeckuii [lomumopd
A’ ncunorOuHa, XapaKTepU3YIOLUNACS OJHUM WK O0Jiee U3:

a. muku B [1PJ] nudpaxrorpamme npu 11,5, 12,0 u 14,5° 26+0,1° 26, HO OTCYTCTBUE WU
IO CYIeCTBY OTCYTCTBUE Muka mpu 17,5° 26+0,1° 26;

b. muku B I[1P/] mudpakrorpamme mpu 11,5, 12,0 u 14,5° 26+0,1° 26, HO OTCYTCTBHE WU
IO CYyIIEeCTBY OTCYTCTBHME nuka mpu 17,5° 26+0,1° 20, 1onoJHUTENbHO XapaKTepu3yeTcs, Io
KpaiiHel Mepe, OIHUM JOTOTHUTENbHBIM MUKOM Tipu 19,7, 20,4, 22,2, 24,3 unm 25,7° 26+0,1° 26;

c. [TPJ] nudpakTorpaMMoii KOTopasi, O CyINeCTRY, MIUTFOCTPUPOBaHA Ha Gurype 7b; win

d. suporepmuueckoe cooritie B JICK Tepmorpamme, nMeroriee reMrnepatypy Hadana 205-
220°C koTtopasi, o CyIIeCTRY, MJUTIOCTPUpOBaHa Ha ¢urype 8b.

Ilon no cywmecTtBy otrcyTrcTBueM nuka npu 17,5° 20+0,1° 20 noHumaroT, eciau
MPUCYTCTBYET, MUK, UMEIOIINI OTHOCUTEJIbHYI0 MHTEHCUBHOCTD, [0 CPABHEHUIO C MUKOM IpHU
14,5° 26+0,1° 20, meHee 5%, OGonee npeanoutureapbHO, MeHee 4%, oT Mmeree 3% 1o 2%, 1% wmu

MCHCC.



B oxgnowm Bapuante, [Tomumopd A’ ncunoundbuna nemosctpupyet [IPJ] nudpaxrorpammy,
XapaKTepU3YIOIYCs TuPakTOrpaMMoOl, CyMMHUPOBAaHHOH B Tabmuie 2. B omqHOM BapuaHTe,
OTMHCAaHHOM 371€Ch, KpucTayumdeckuii [lomnmopd A’ necmnonubuHa ConepIKuT, o KpaHei Mepe,
3 muka (£0,1° 20) u3 Tabauubl 2, HO UIMEET OTCYTCTBHE I 10 CYIIECTBY OTCYTCTBUE MHKA NPU
17,5° 26+0,1° 20. B onpeneneHHOM BapuaHTe, OMHCAHHOM 3/1eCh Kpuctayutnueckuid [lomumopd
A’ ncunonuOuHa CONEPKUT, MO KpaiiHed mepe, 4 nuka (+0,1° 20) u3 Tabnuubl 2, HO UMeer
OTCYTCTBHE WM IO CYyLIECTBY OTCyTCTBHE mNuka mnpu 17,5° 20+0,1° 20. B ompeneneHHOM
BapHUaHTe, ONHCAHHOM 37ech kpuctamdecknit [lomumopd A’ ncumonmOuHAa COAEPXKHT, IO
KpaiiHeit mepe, 5 mmkoB (£0,1° 26) u3 TaOnuubl 2, HO UMEET OTCYTCTBHE WIM IO CYIIECTBY
orcyTcTBue mnuka npu 17,5° 26+0,1° 20. B onpeneneHHOM BapuaHTE, ONHUCAHHOM 37€Ch,
kpucranueckuii [Tonumopd A’ nemnonmbuHa conepkuT, 1o Kpainel mepe, 6 nukos (£0,1° 26)
13 TaOJIUIBI 2, HO UMEET OTCYTCTBHE MIIU 110 CYINECTBY OTCYTCTBHE NHKa rpu 17,5° 26+0,1° 26. B
OTpEeNIeJIEeHHOM BapHaHTe, OMHCAHHOM 37iech, Kpuctaumdeckuil ITomumopd A’ ncunoumbuna
COIEPIKUT, MO KpaiiHeir mepe, 8 nukoB (£0,1° 26) uz Tabauibl 2, HO UMEET OTCYTCTBHE WU 1O
CyLIeCTBY OTCyTCTBUe nuka mpu 17,5° 26+0,1° 20. B onpeneneHHOM BapuaHTe, ONMMCAHHOM 371€Ch
kpuctasuinaeckuit ITomumopd A’ nemnonmbuna conmepkut, no kpaiiHen mepe, 10 mukos (+0,1°
26) n3 TabauLel 2, HO IMEEeT OTCYTCTBHE WIIH IO CYLIECTBY OTCYTCTBHE muka npu 17,5° 20+0,1°
26. B ompeneneHHOM BapuaHTe, OIMCAHHOM 37eCh, Kpuctayumueckuit [lomumopp A’
NCUJIOUMOMHA CONEPKUT, Mo KparHeil mepe, 15 mukoB (£0,1° 20) u3 Tabnuuel 2, HO UMeeET
OTCYTCTBHE WM IO CYyIIECTBY OTCYyTCTBHE mnuka mpu 17,5° 20+0,1° 26. B ompeneneHHoM
BapHaHTe, OMHCAHHOM 37eCh, Kpuctaundeckuii [Tonumopd A’ ncumoumOWHA CONEPIKUT, MO
kpaitneii mepe, 20 nuka (+0,1° 20) u3 Tabnuuel 2, HO UMEET OTCYTCTBHE WIH MO CYIIECTBY
orcyTcTBue mnuka npu 17,5° 26+0,1° 20. B onpeneneHHOM BapuaHTE, OINHUCAHHOM 371€Ch,
kpucraunueckuii [Tomumopd A’ ncunonuOuHa ConepKuT, 1Mo KpaitHei mepe, 25 nuka (£0,1° 26)
U3 TaOJMLBI 2, HO UMEET OTCYTCTBUE HJIH IO CYINECTBY OTCYTCTBHE nuka npu 17,5° 26+0,1° 26.

Tabnuua 2 - nonosxenust nukos [TP/] nust [Tonumopda A’

IMonoxenwne [° 2T] OTHOCHUTETBHAS MHTEHCUBHOCTD [%0]
5,5 4,89
10,1 4,09
11,5 22,05
12,0 22,77
14,5 100
14,9 11,29
17,5 1,08
18,7 2,44
19,4 23,02
19,6 33,7
20,3 17,01




21,1 12,08
21,6 8,51
222 15,54
22,6 8,78
23,1 10,11
243 21,83
25,1 436
25,8 15,4
26,3 428
26,8 2,86
27,8 5,96
28,6 1,91
29,7 10,56
31,1 735
32,6 3,72
33,8 1,54

B onHom Bapmanre, kpuctammmdeckuii [Tomumopd A’ meunonubuHa XapakTepHsyeTcs
nukamu [1PJ] nudpakrorpammer pu 11,5, 12,0, u 14,5°26+0,1° 20 HO, 1O CyIUNECTBY, HE UMEET
nuk npu 17,5° 26+0,1° 26. B npyrom BapuanTe, kpucraundeckuii [Tomumopd A’ neunounbuna
JOTIONIHUTENIPHO XapaKTepU3yeTcs, IO KpailHel Mepe, OOHUM JIONOJHHUTENbHBIMH ITHKOM,
nosiBysiromuMest npu 19,7, 20,4, 222, 243 wumm 25,7° 20+0,1° 26. B npyrom Bapuanre,
kpuctaueckuii [Tomumopd’ A mcuaouuOnHA JOMONHUTENBHO XapPaKTEPU3YETCsl, MO KpalHek
Mepe, IBYMsl IOTIOJIHUTENIbHBIMU MTUKaMU, NosBJsirorumucs npu 19,7, 20,4, 22,2, 24 3 unm 25,7°
26+0,1° 26. B npyrom Bapuanre, kpuctautnueckuii [Tomrumopd A’ ncunonnOnHa TOMOTHUTEIBHO
XapaKkTepU3yeTcs MPUCYTCTBUEM MHKa, mnoseisromerocs mpu 10,1° 20+0,1° 26. B eme ogHOM
BapuanTe, Kpucrammueckuii I[Tomumopd A’  ncunmonmbuHa  gemoHctpupyer  [IP]
mudpakTorpaMmy, o CyIIECTBY, TaKyto ke, kak [Pl nudpakrorpamma, mokazanHasi Ha @ur. 7b.

B omHom BapumanTte, kpucrayumdeckuii [logumopd A’ mcumoumuOuHAa XapakTepu3yeTcs
nukamu [TIPJ] nudpakrorpammer npu 14,5 u 17,5°20+0,1° 26, roe MHTEHCHBHOCTh NMUKA NPHU
17,5°28 cocraBnsier MeHee 5% uHTEHCHMBHOCTH Timka mipu 14,5°20, nanpumep, meHee 4%,
Hanpumep, MeHee 3%, Hanpumep, MmeHee 2%, Hanpumep, MeHee 1% unu, Hanpumep, okono 1%.

B omnom BapumanTte, kpuctayumdeckuii [lomumopd A’ mcunounOuHa XapakTepu3yeTcs
nukamu [TPJ1 nudpaxrorpammet npu 10,1 u 14,5°26+0,1° 20, rne nHTeHCMBHOCTD TMKa Tipu 10,1°
20 cocrasnseT, no kpaiiHell mepe, 1% oT MHTEeHCHUBHOCTU Nuka npu 14,5°26, Hampumep, mo
KpaliHeil mepe, 2%, HanipuMep, 1o kpalineii mepe, 3% unu, HarpuMep, okoJio 4%.

B omHom BapumanTte, kpucrayumdeckuii [lomumopd A’ mcunmonmnOuHa XapakTepu3yeTcs

sHporepmuuecknM codbrrueM B JICK Tepmorpamme, nmeromum temrieparypy Hadana 205-220°C,
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Takyro kak 210-220°C, takyro kak 210-218°C unu takyro kak 210-216°C. B apyrom Bapuanre,
kpucrajmmmueckuii  Ilomumopd A’ ncunonuOuHA — IOMOJHHUTENBHO — XapPaKTEPHU3YETCs
sHporepmuuecknM coobrrreM B JICK Tepmorpamme, nmeromum temrieparypy Hadana 145-165°C,
Takyto kak 145-160°C unm takyro kak 145-155°C. B ngpyroMm BapuaHTe, KPUCTAJIMUECKUMN
IMomumopd A’ mncuaouuOMHA XapaKTepPU3yeTCs SHIOTEPMUYECKHM COOBITHEM, HMEIOIINM
teMrieparypy Hauaina 205-220°C, Takyro kak 210-220°C, taxyro kak 210-218°C unu Takyro Kak
210-216°C, 1 5HAOTEPMHYECKUM COOBITHEM, UMEIOLINM TeMIiepatypy Hadana 145-165°C, Takyro
kak 145-160°C unu takyro kak 145-155°C, B JICK tepmorpamme. B eme ogHOM BapuaHrte,
kpuctawmmuecknii [omumopd A’ ncmmonmbuna pemonctpupyer JICK Tepmorpammy, mo
cyuiecTBy Takyto ke, kak JICK repmorpamma Ha ®wur. 8b.

B npyrom Bapuante, kpucraummdeckuii [Tomumopd A’ mcmmonmbnHa xapakTepusyeTcs
comepxkanueM Boabl <0,5% wmacc./macc., takuMm kak <0,4% wmacc./macc., takum kak <0,3%
Macc./macc., TakuM kak <0,2% wmacc./macc. unu takuMm kak <0,1% macc./macc. Cnenuanuct B
JIaHHOH O0JIACTH TEXHUKH 3HAET CIIOCOOBI OMpPEHENeHUs] CONEPXKAHUS BOABI B COCAMHEHHHU,
Harpumep turpoBanreM Kapna @umepa. B onHom Bapuante, kpuctammmdeckuii [Tomumopd A’
ncuaouuOnHa xapakrepusyercss norepeit <0,5% wmacc./macc., Takod kak <0,4% macc./macc.,
takoii kak <0,3% macc./macc., Takoii kak <0,2% macc./Macc., Takoi kak <0,1% macc./macc. B TT'A
TEpMOrpaMMe OT TeMIIEpaTypbl OKpyskarowmeil cpenpl, Takoi kak 25°C no 200°C. B omnom
Bapuanre, kpucrammmdeckuii ITomumopd A’ mcmmonmbuna Tepsier MeHee 2% MAacCOBBIX IPH
TECTUPOBAHUU TIOTEPU IPH CyLIKe, Hanmpumep, MeHee 1% maccoBbix, Harnpumep, MeHee 0,5%
MaccOBBbIX. TeCTHpOBaHUE MOTEPU MpPHU CyIuke npoBonsaT npu 70°C.

B onHom Bapumante, kpuctamamdeckuii [lomumopd A’ ncunounOuHa SIBISETCS] BBICOKO
yrcTOl Kpuctajumdeckoit ¢opmoii IMonmumopda A’, Hampumep, NMCUIOLUUOMH CONEPIKUT, IO
Kpaitneit mepe, 90% maccoBbIxX, HanpuMep, 95%, Hanpumep, 99%, Hanpumep, 99,5% Ilonumopda
A’

B onnom BapuanTe, kpuctasummueckuii [lomrumopd A’ neunonnbuna sByisieTcst OebIM HITH
0e0BaThIM TBEPBIM BEIECTBOM.

B npyrom Bapuanre, kpucrajumdyeckuid I[lomumopd A’ mncmionnOMHA SBJISETCS
XUMHYECKH YHCTBIM, HAIPUMEp, NMCHIONHNONH UMEET XUMHUYECKYI0 YHCTOTY Oonee 97%, Oonee
NpeAnouTUTENBbHO, Ooiee 98% u Hambonee npeanodTuTeNnsHO, 6oee 99% no BOXKX. B ogHoM
BapuaHTe, Kpuctaumyeckuii [lomumopd A’ ncunonuOnHa He IMeeT OTIENbHBIX TpuMecei Ooee
1%, Gonee npenmnouturesbHO, MeHee 0,5%, Bkirouast HOCHOPHYIO KUCIIOTY, H3MEPEHHYO 110 P
AMP, u ncunonuH, usMepenHsiii o BOXXX. B onHom Bapuante, kpucraumdeckuii [Tonumopd
A’ ncunouuOuHA UMEeT XUMUYECKYI0 YUCTOTY Oojiee 97% tuiomany, Oojiee MPeATIOYTHTETHHO,
oonee 98% momany, u HaubdoJee NPeNnoYTHTEIBHO, Oosee 99% mnomanu mo BOXKX. B onrom
BapuaHTe, Kpuctasumyeckuii [lomnmopd A’ ncmnonuOnHa He IMeET OTIENbHBIX TpuMecei Ooee
1% mnomanu, Sonee npeanoytuTeapbHO, MeHee 0,5% rmiomanu, usmepenHoi no BOXKX. B onaoMm
BapuaHTe, kpucrajummdecku ITomumopd A’ mecunmounbnHa HE CONEPIKHUT MCHIJIOLMH Ha YPOBHE
oonee 1% miomanu, 6onee npeanodyTuTensHO, MeHee 0,5% romanu, n3mepenHoii mo BOXX. B

OIHOM Bapuanre, kKpuctaymmueckuii [Tomumopd A’ mcemmonmbuHa He comep:kut (HocHOpPHYIO
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KHCJIOTY Ha ypoBHe 6osee 1% macc., Oonee npennouturesibHo, MeHee 0,5% macc., i3MepeHHYIO
no P SAMP. B onmHom Bapuanre, kpucramdeckuii ITomumopd A’ ncumonubuHa wMeer
XUMHUYECKUH aHau3, 1o KpaiiHel Mepe, 95% macc., Takol Kak, mo kpaiiHei mepe, 96% macc., uwin
TaKoM Kak, 1o kpalineii mepe, 98% macc.

ITPJT nudpakrorpamMmsl 1 nososkeHust mukoB [1P/] monydaroT ¢ npuMeHeHHEM U3y YeHHSI
CuKao.

JACK u TT'A TepMOrpaMMsbl MoJy4arOT ¢ IPUMEHEHHEM CKOpOoCcTH HarpeBarus 20°C/MuH.

B onHOM BapmaHTe mpencTaBiIE€H BBICOKOW HYHUCTOTHI KPUCTAJUIMYECKUH MCHUIIOLUOUH,
Ionumopd A wnu Iomumopd A’ (12A wmm 12A°), nemounctpupyromuii TP/l nudpakrorpammy,
IO CYINECTBY Takylo, kak nokasana Ha ®wur. 7a wim 7b, u JICK TepMorpaMMy Takyo, Kak IO
CyLIecTBy nokaszana Ha @ur. 8a wim 8b wnmm ux cmecu.

[IpeanoururensHo, kpuctaumaeckuii [lomumopd A ncunommbuna (12A) neMoHCTpUpyeT
ITPJT nudpakrorpammy, kak nokasana Ha @ur. 7a u JICK tepmorpammy, kak rnokaszasa Ha Our.
8a.

ITpennoururenbHo,  kpuctajuimueckuit  Ilommmopd A’ nemmonmbuna — (12A7)
nemoHcTpupyet 1P/l nudpakrorpammy, 1o CyLiecTBy Takylo, Kak nokasaHa Ha @ur. 7b, u JICK
TEepMOrpamMMy, IO CYIIECTBY TaKyI0, Kak Moka3zaHa Ha @wur. 8b.

ITpennoururenbho, kpucraumdeckuit [Tomumopd A ncwmnonubuna (12A) BbICOKOI
yucTOThl XapakTepmsyercs [IP/] nuppakrorpaMmoii, koTopast, o CyLIeCTBY, ITOKa3aHa Ha Pur.
7a u JICK TepmorpaMmmy, KOTOpasi, Mo CyLIECTBY, okazaHa Ha Pur. 8a.

IpennouturensHo, kpuctamummdeckuit [Tonmumopd A’ ncmnormbuna (12A’) BBICOKOIA
yrcTOThl Xapakrepusyercs: [1IPJ] nudpakrorpammoii, kotopast nokazana Ha Pur. 7b, u JICK
TEPMOTpaMMOii KOTopast moka3zaHa Ha @wr. 8b.

IMonumopd A (BkIFOUast €ro M30CTPYKTYpHbIN BapuaHT, [lomumopd A’) (Pur. 7a u 7b)
otanuaercs ot [Tonmumopda B (Dwur. 7¢), ['uapata A (Pur. 7d) u 3ranonsHOTO conbeata (Pur. 7e:
ConbBat A), ¥ OTHOIIEHUSI MEXKTy HEKOTOPBIMH U3 Pa3HbIX (HOpM MokazaHbl Ha Pur. 9.

Kpuctammueckwnii [Tomumopd A nemnonubuna wiu [onmumopd A’ siByisieTcst OenbIM Wi
OenoBaThIM TBEPABIM BEIIECTBOM W/WIM HMEET XUMHYECKYI0 4UCTOTy Oonee 97%, Oonee
MpeanouTUTENbHO, Oosiee 98%, n HaubosIee mpeanoYTHTENBHO, Oosee 99% no BOXKX, u He nmeeT
OTHEJIbHBIX TIpuUMecei Oosee 1%, Oonee nmpennoururenpHo, Meree 0,5%, Biro4ast (HOCHOPHYIO
KUCJIOTY, u3MepeHHyo o 3P AMP, u ncwionuH, usmepennsiii mo BOXX. B ogHoM BapuaHTe,
MPECTaBIeH KPUCTAJUTMYECKHUN TICHJIONMUONH BBICOKOU 4rcTOThI, [Tomumopd A wnu [Monumopd
A’. B onHOM BapuanTe, Kpuctayummyeckuit nernoundus, [Tomumopd A wim Iomumopd A’, umeer
XUMHUYECKYI0 4uCcTOTy Oojiee 97% momanu, Oonee mpeanoyTutensHo, 6onee 98% ruomanu, u
HanOoJsiee MpeanodTuTeNibHo, Oosee 99% mmomanu no BDOXXX. B onmHom Bapuawnte,
kpucrajumueckuii ncunoruoud, [Tomumopd A wmm Ilomumopd A’, HE HMMeEeT OTHEeNbHBIX
npumeceti 6osee 1% mnomanu, 6onee npeanouTuTeNbHO, MeHee 0,5% TuToIaau, U3MepEeHHBIX 10
B2XX. B ogHoM BapuaHTe, KpucTautnueckuii neunoun6ous, [Homumopd A mnm [Homumopd A’,
HE COIEpP KUT NCHJIOLMH Ha ypoBHe Oonee 1% ruomanu, Oonee mpeanourutenbHo, Mmenee 0,5%

wiomaan m3mepeH nmo BOXKX. B ogHoMm BapuanTe, kpuctammuueckuii newnonuous, [Tomumopd
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A wmu Tomumopd A’, He comepxkut ochopHyo KUCIOTY Ha ypoBHe Oonee 1% macc., Oonee
npennoyTuTeNnbHo, MeHee 0,5% wacc. usmepennyro mno P SIMP.B omHOM BapuaHTe,
Kpuctajunueckuii newnonuous, Iommmopd A mnu I[Honmumopd A’, nMeeT XUMHUECKUH aHAIIN3,
no kpaitHeit mepe, 95% macc., Takoil kKak, Mo kpailHei mepe, 96% macc., WiIM Tako Kak, Mo
KpaliHeil mepe, 98% macc.

Harpesanmne Ilonmumopda A mnm A’ BbI3bIBAE€T 3HIOTEPMUYECKOE COOBITHE, MMEIOLIee
TeMmneparypy Hadayna okoyio 150°C, cOOTBETCTBYIOLIYIO MEPEXONY TBEPIOE BEIIECTBO-TBEPAOE
BemecTBo Ilomumopda A unm ITonmumopda A’ B ITomumopd B. Ilponomxkaromeecss HarpeBaHue
NOJIyYEHHOTO0 TBEpAOro BemecTsa, T.e. [lomumopda B, Bb3BIBaeT BTOpOE 3HIOTEPMUYECKOE
cOOBITHE, COOTBETCTBYIOLIEE TEMIepaType IUIABJICHHUS, MMeEIollee Temriepatypy Hadajga 205-
220°C (cm. Dur. 8a u 8b).

CornmacHo npyroMy HE3aBUCHMOMY acCIeKTy IaHHOTO H300peTeHMs, IpeCTaBIeHa
KpHUcTajunueckas ¢popma ncunonuduna, I'napar A, xapakrepusyromascs OJHUM WK OoJee u3:

a. nuxu B [IPJ] nudpaxrorpamme npu 8,9, 12,6 u 13,8° 26+0,1° 26;

b. muku B IIPJ] nudpaxrorpamme mpu 8,9, 12,6 u 13,8° 20+0,1° 26, HONOJHUTEIBHO
XapakTepu3yeTcs, N0 KpaliHel Mepe, ONHUM JIONOJIHUTEIbHBIM NMUKOM 1ipu 6,5, 12,2, 19,4, 20,4
uu 20,8°20+0,1° 26,

c. [IP/1 mudpakrorpamma, KOTOpasi, o CyIIECTBY, MJUTFOCTpUPOBaHa Ha durype 7d; umu

d. sanorepmuueckoe coositre B JICK Tepmorpamme, nmeromee remneparypy Hadaia 205-
220°C, no cy1ecTBy KOTOpas rnokasana Ha (urype 8d.

B onnom Bapuante, ['mapat A ncunommbuna nemoncrpupyetr [IPJ] nudpaxrorpammy,
XapaKTepU3yIycs TudpakTorpaMMoi, CyMMUPOBaHHOH B Tabmuue 3. B ogHOM BapuaHTe,
OMUCAHHOM 37€eCh, KpHCTa/UTHUecKuil [ uapar A ncuionubnHa COOEPIKHUT, O KpaiiHel mepe, 3
nuka (+£0,1° 20) u3 Tabnuuel 3. B onpeneneHHOM BapHaHTe, OMMCAHHOM 311€Ch, KPUCTAJITUIECKUI
Tunpar A ncunouubuHa COAEPIKMT, MO KpaiiHed mepe, 4 muka (+0,1° 20) u3 tabmuuer 3. B
ONpPENEeIeHHOM BapHaHTe, OMHCAHHOM 37eCh, Kpuctaumueckuii ['mppar A ncumounOuHa
COIEPKHT, 1o KpahHeir mepe, 5 muko (+0,1° 20) u3 Tabauupl 3. B onpeneneHHOM BapuaHTe,
OMUCAHHOM 37€eCh, KpucTanueckuii [ uapar A ncrionubuHa CONEPXKHT, O KpaiHed mepe, 8
nukoB (+0,1° 26) w3 Tabmumel 3. B ompeneneHHOM BapuaHTe, ONMCAHHOM  37€ECh,

Kkpucrajunueckuii ['unpar A ncunonuOnHa conepskut, mo kpaineii mepe, 10 mukos (+0,1° 20) u3

Ta0IHILIBI 3.

Tabnuua 3 - monoskenust mukos [TP/] nust ['mnpara A

IMonosxenue [° 2T] OTHOCHUTENBHAST HHTEHCUBHOCTB [%0]
5,6 14,4
6,5 18,84
8,9 100
12,2 11,51
12,6 18,65
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13,8 4422
16,2 21,22
18,9 6,62
19,4 38,68
20,4 21,32
20,8 19,73
21,5 20,75
223 12,8
225 19,38
23,1 47,53
23,5 25,79
243 5,62
248 14,62
25,4 5,27
26,9 6,53

27,9 7,82
28,4 5,78

29,0 5,09
29,7 4,83

32,1 8,27
32,8 481

33,4 3,74
342 5,96

B onHoMm BapuanTe, kpuctaumdeckuii [ uapat A ncunonnOnHa XapaKTepHu3yeTcs MUKAMH
ITP/1 nudpakrorpammsl ipu 8,9, 12,6 u 13,8°26+0,1° 26. B npyrom BapuaHTe, KpUCTALITHYECKHUI
Imnpat A ncunonuOuHA TOMOJHHUTENBHO XapaKTEPU3YETCsl, IO KpaiiHel Mepe, OMHUM IHKOM,
BO3HHMKaromuM mpu 6,5, 12,2, 19,4, 20,4 wm 20,8°26+0,1° 20. B gpyrom Bapuanre,
Kkpuctajunueckuii ['mnpar A ncrnonnbrHa TOTIOHUTENIBHO XapaKTePHU3yeTCs, 1O KpaiHel Mepe,
IBYyMs TTUKaMH, BO3HUKaromumu npu 6,5, 12,2, 19,4, 20,4 unu 20,8° 26+0,1° 20. B eme onaom
BapHaHTe, Kpucrayuimaeckuil I uapar A ncmnonmbuna nemoncrpupyet [1PJ] nudpakrorpammy,
IO CYLIECTBY, Taky ke, kak [IPJ] nudpakrorpamma, mokazanHasi Ha Pur. 7d.

B opHoMm Bapmante, kpucrajuimdueckuid I'mapar A ncuimoumOMHA XapaKTepPH3YeTCs
sHporepmuuecknM codbrrreM B JICK Tepmorpamme, nmeromum temreparypy Hadana 205-220°C,
Takyro kak 210-220°C, takyro kak 210-218°C, unu Takyro kak 210-216°C. B apyrom Bapuasre,
Kpuctajunueckuii [ mapat A nennonuOrHa AOTIOTHUTEIBHO XapaKTepU3yeTcsl SHAOTEPMUIECKUM

cobrrrueM B JICK Tepmorpamme, nMerommm temmnepatypy Hadana 85-105°C, wm Takyro kak 90-
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100°C. B gpyrom BapuaHTe, KpucTayumydeckuii I'mapat A mncwinonuOuHa XapakTepu3yeTcs
SHIOTEPMHUUECKUM COOBITHEM, UMEIIIUM Temreparypy Hadama 205-220°C, Ttakyro kak 210-
220°C, Takyro kak 210-218°C wmmm Takyro kak 210-216°C, u 3HIOTEpPMHUYECKHUM COOBITHEM,
uMeroLuM TeMneparypy Hadana 85-105°C unu takyro kak 90-100°C, B JICK Tepmorpamme. B
ele OJHOM BapwaHTe, Kpucrawmmueckuii I'mapar A ncunmoumbuna nemonctpupyer JICK
TEPMOIpaMMy IO cyInecTBy Takyo ke, kak JICK tepmorpamma Ha @wr. 8d.

B npyrom BapmanTe, kpuctasumdeckuil ['mapar A mncunonuOuHAa XapaKTepHU3yeTcs
conepxanueM Boabl 10-18%, takum kak 12-16% wunu takum kak okosio 13%. Cneumnanuct B
TaHHOM O0OJIaCTM TEXHUKH 3HAET CIOCOOBI OMpEeAeNeHHs COAEP’KaHUs BOABI B COEAMHEHUH,
Hanpumep, Turposanue Kapna ®umepa. B ogHom BapuanTe, xpucramiuueckuii I'mapatr A
ncuounbnHa xapakrepusyercs norepeit maccel B TT'A Tepmorpamme 10-18%, Takoii kak 12-16%
WJIM TaKOM Kak okoJio 13%, mpu Temneparype OT TeMIepaTypbl OKPY KaroLel Cpebl, TAaKOM Kak
okouo 25°C, mo 120°C.

B onmHom Bapuante, kpuctautmyeckuid [ unpat A ncuaonuOuHa SBISIETCS] BBICOKO YHCTOM
KpHCTaJuIndeckor ¢opmoit ['mapata A, Hanmpumep, NCHIIOLMONUH CONEPIKHT, IO KpalHel Mmepe,
90% maccoBbIx, Harpumep, 95%, Hanpumep, 99%, Hanpumep, 99,5% I'uapara A.

CornacHO npyroMy HE3aBUCHMOMY acCIeKTy IaHHOTO H300peTeHus, IpencTaBjieHa
Kpucranueckas gopma ncunouuduna, [Tomumopd B, xapakrepusyromasicst onHuM miu Ooee
u3:

a. nuku B [1PJ] nudpaxrorpamme mpu 11,1, 11,8 u 14,3° 26+0,1° 26;

b. muku B [IPJ] mudpakrorpamme npu 11,1, 11,8 u 14,3° 26+0,1° 26, AOMOJHUTETBHO
XapakTepu3yeTcs, Mo KpaliHel Mepe, OHUM JOMOJIHUTENbHBIM TUKOM nipu 14,9, 15,4, 19,3, 20,0
unu 20,6° 20+0,1° 26,

c. [IPJ] nudpakrorpamMma, KOTOpasi, IO CyIIECTBY, HIUTFOCTPUPOBAaHA Ha Gurype 7¢; wiu

d. suporepmuueckoe coopitie B JICK Tepmorpamme, nMeroriee remmnepatypy Hadana 205-
220°C koTopasi, 1o CyIIeCTBY, MIUTIOCTPUpPOBaHa Ha (urype 8c.

B onnowm Bapuanre, [Tomumopd B ncunonubuna nemonctpupyer [TPJ] nudpakrorpammy,
XapaKTEePHU3YIOMIYIOCS TU(PPAKTOrpaMMOl, CyMMUpoBaHHOH B Tabmuue 4. B omHOM BapmaHTe,
OMUCAHHOM 371eCh, kpuctaiumyeckuii [Tonumopd B ncunonmbuna comepskut, o kpaiiHel mepe,
3 mmka (+0,1° 26) w3 Tabmuuer 4. B omnpeneneHHOM BapHWaHTe, OIMCAHHOM 37€ECh,
kpucrajunueckuii [Tomumopd B neunoumbuna conepskur, no kpaitaer mepe, 4 nuka (+0,1° 26)
u3 Tabnuiel 4. B onpeneneHHOM BapuaHTe, OMHUCAHHOM 37eCh, Kpuctaummdeckuii [lomnmopd B
NCHJIOLMOMHA COIEPIKHT, N0 KpaiHed Mepe, S mukoB (£0,1° 20) uz tabmunsl 4. B onpeneneHHOM
BapHaHTe, OMHCAHHOM 37ech, kpuctaumdeckuii [lomumopd B mcunmonmbuHa COAEpPKUT, MO
Kpaitneit mepe, 8 mukos (+0,1° 20) u3 Tabnuuel 4. B onpeneneHHOM BapuaHTe, OMHCAHHOM 37€Ch,
kpucranueckuii [omumopd B neunonmbuna coneprxur, no kpaitaeit mepe, 10 nukos (£0,1° 26)
U3 Ta0IHLEI 4.

Tabnuua 4 - nonoxkenust nukos [1P/] st [Tonumopda B
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ITonosxenue [° 2T] OTHOCHUTENBHAST HHTEHCUBHOCTB [%0]
5,5 21,33
11,1 36,91
11,8 100,00
12,5 12,73
14,3 70,23
14,9 50,01
15,4 23,67
17,1 51,58
17,4 91,25
18,0 12,61
19,3 39,33
20,0 76,61
20,6 50,26
21,5 20,77
223 40,19
23,9 13,32
243 16,03
253 32,94
283 7,60
28,9 17,89
293 8,96
31,3 6,57
32,2 6,90
33,8 2,37

B onnom BapmanTe, kpuctammudeckuii [Tomumopd B mncunmornmbuna xapakTepusyercs
nukamu [IPJ] nudpakrorpammer mpu 11,1, 11,8 u 14,3° 26+0,1° 26. B apyrom BapuaHnre,
kpuctammmuecknii [Tomumopd B ncunonmOuHa NOMONHUTETPHO XapaKTepU3yeTcsl, 0 KpalHekh
Mepe, OJTHUM MUKOM, Bo3HHUKaromuM npu 14,9, 15,4, 19,3, 20,0 unu 20,6° 26+0,1° 26. B npyrom
BapuaHTe, Kpuctayummdeckuii [lomumopd B neunonuOnHa JONOTHUTENBHO XapaKTePU3YEeTCsl, 110
KpaiiHel Mepe, ABYMsl MUKaMu, nosBJstrorumucs npu 14,9, 15,4, 19,3, 20,0 unu 20,6° 26+0,1° 26.
B eme ogHom Bapmante, kpuctamummueckuii [Tomumopd B ncunmonmbuna nemonctpupyer [1P/]
nudpakTorpaMmy, o CyIIECTBY, Takyto ke, kak [IPJ] nudpakrorpamma, nokaszaHaas Ha ®wur. 7c.

B omHom Bapumanre, kpuctajumdeckuii [lommmopd B ncunmonmbunaa xapakrepusyercs
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sHporepmuuecknM coobrrreM B JICK Tepmorpamme, nmeromum temrieparypy Hadana 205-220°C,
Takyo Kak 210-220°C, takyro kak 210-218°C unu takyro kak 210-216°C. B eme onHOM BapuaHTe,
kpuctammmaecknii [lomumopd B neunoundbuna nemonctpupyet JJCK Tepmorpammy mo cymecTBy
takyto ke, kak JICK tepmorpamma Ha Pur. 8c.

B npyrom Bapmanre, xpucrammmdeckuii ITomumopd B meunonmbOuna xapakrepusyercs
comepskanueM Boabl <0,5% wmacc./macc., takum kak <0,4% wmacc./macc., Takum kak <0,3%
Macc./macc., TakuM kak <0,2% wmacc./macc., i TakuM kak <0,1% macc./macc. CrienuaaucT B
JaHHOM O0JIaCTM TEXHUKH 3HAET CIOCOOBI OMpEeAeNeHHs COAEP’KaHUs BOABI B COEAMHEHUH,
Hanpumep, Turposanue Kapna ®@umepa. B ogHom Bapmante, kpucrammnueckuii Ilonmumopd B
ncwonnbuHa xapakrepusyercs noreper <0,5% wmacc./macc., Takoi kak <0,4% wmacc./macc.,
takoi kak <0,3% macc./macc., Takoi kak <0,2% wmacc./macc., Takoi kak <0,1% macc./macc., B
TI'A TepMorpamme npu TeMIepaType OT TeMIepaTypbl OKpyKaroliei cpeapl, Takoil kak 25°C, no
200°C. B onnom Bapuante, kpuctamnueckuii [lomumopd B ncunmonmbuna tepsier menee 2%
MAacCOBBIX IIPU TECTUPOBAHUU TOTEPH IPU CYyIIKe, HapuUMep, MeHee 1% MacCOBBIX, HAIPUMED,
meHee 0,5% maccoBbix. TecTupoBaHue NOTepH MpH cy1uke npoBoasaT npu 70°C.

B onnom Bapuanre, xpucramnmuyeckuil Ilomumopd B ncmmonnOuHa sBISIETCS] BBICOKO
qUCTOH KpucTayumdeckoi ¢opmoit Ilonumopda B, Hampumep, mCHIOUMOMH COAEPIKUT, IO
KpaiiHeii mepe, 90% MaccoBbIX, HanpuMep, 95%, Hanpumep, 99%, Harpumep, 99,5% Ioxumopda
B.

B npyrom Bapuante, kpuctammmdeckuii [lomumopd B ncunonubuHa sBiseTcs: XUMHYECKH
YHCTHIM, HAMPUMED, MCUIONMONH UMEeT XUMHUYECKYI0 YUCTOTy Oonee 97%, Hanmpumep, Oosee
98%, unu, Harpumep, 6osee 99% no BOXX. B ogHoMm Bapuanre, kpuctammudeckuii [Tomumopd
B ncunonmnbuna He MMeeT OTAENbHBIX NpuMeceil Oonee 1%, Gosee MPeAnoOYTUTENEHO, MEHEe
0,5%, Brurouast hochopHyr KUCIOTY, u3MepeHHyro 1o >'P SIMP, u NCHIIOLUH, U3MEPEHHBIH 10
B2XX. B onaom Bapuanre, kpuctanueckuii [lomumopd B ncunonmmbuna uMeeT XUMHYECKYIO
gucrtoty Oonee 97% rmiomanu, Oojee mpeanoyTuTeNbHO, Oonee 98% rmuomanu, U Haubonee
MpeanouTUTeNbHO, Oojiee 99% miomanu nmo BOXX. B omHOM BapuaHTe, KpHCTaJUIMYECKUH
[Monmumopd B mncumoumnbura HE MUMeeT OTHENbHbIX mpumecedl Oonee 1% rmuomanm, Oonee
npennoytuTenbHo, Menee 0,5% muomaan mmepeH no BIXXX. B onHom Bapuanre,
kpucrajumnueckuii [Tomumopd B nemnmoumbuHa HE COmEpKUT NMCUWIOLMH Ha ypoBHE Oosee 1%
wiomanu, Oojee mpeanoututenbHo, Menee 0,5% mmomanu w3mepen nmo BOXX. B onaom
Bapuanre, kpuctammmueckuii [Tomnmopd B ncunonubuna He comep:xut GocHopHyO KUCIOTY Ha
ypoBHe Gonee 1% macc., Gosee npennoururenbHo, menee 0,5% wmacc. usmepen no >'P AMP. B
OJHOM BapuaHTe, Kpucrajunaeckuii [lomnmopd B nemnonnbnHa nmeer XMMUYECKHA aHATTN3, 110
Kpaiinei mepe, 95% Macc., Hanpumep, 1o kpaitHeit mepe, 96% macc., uin, Hanpumep, 1o KpanHen
Mmepe, 98% macc.

INcunonnOuH B COOTBETCTBHU C JaHHBIM n300pereHueM B ¢popme ITomumopda A mmm A’
uMeeT o0Ire CBOWCTBA, WILTFOCTPUPOBAHHbIE B TAOIHIE S5 HIDKE:

Tabmuna 5
BHewnuii Bun: benoe wu OenoBaroe TBepIOE BELIECTBO
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OCHOBHOE 3HIOTEPMHUYECKOE 210-215°C

cobsiTie B JICK (Temneparypa

Hauana) (COOTBETCTBYIOIAs

TUTABJIEHUIO):

I'urpoCckONUYHOCTD: IMcunounbun obpasyet ['mapar A npu BbICOKOH
BJIAKHOCTH, U TP JOOABJIEHUH K BOZE, HO BOZA OT
ruapaTanuy ObICTPO TepsieTcs mpu cyuike. [TosTomy
oOpasyetcs 6e3soaHast popma.

Kpucrannnyeckas ¢popma: bessoausiii [Tonmumopd A n/umm A’

pKa (pacuerHsiit): 1,74, 6,71, 9,75

PactBOpuMOCTB npubnuzumenvro 15 mr/mi B Boze

IMcunonuOuH COOTBETCTBYET CHEKTPY, TMPEACTABICHHOMY B Ta0nuie O HIDKE W

MOKa3aHHOMY B cniekTpe Ha Pur. 10-13.

Tabnuma 6
Meronuka Conclusions
Iporounsiii (‘H) u Pacnonoxenne nporonHoro (Pur. 10) u yriaeponHoro cnexkrpa
yrepoxnssiii (1BC) IMP (®ur. 11) coorBercTByeT IlcunououHy .
[N®-undppaxpacHas Pacnonoxenue [1P-UK cniekrpa (Dur. 12) cooTBeTCTBYET

cnekrpockonust (ITD-MK) | [leunonubuny.

Mass Spectroscopy (MS) Assignment of the mass spectrum (®wur. 13) is concordant with

Tlcunouubus.

Bricokass uucrora AOCTHUIa€TCsA THIATCJIBHBIM KOHTPOJIEM YCJIOBI/IfI pe€akumnu, YTOOBI
rapaHTUpOBaTh, YTO NOTEHUIHUAJIBHBIC OPTaHUYCCKUEC MPUMECHU 3HAYUTECIIBHO YMEHBIIICHDI.

W3BecTHBIE 1 NMOTCHLUAJIbHBIC IPUMECH B HCI/IJIOL[I/I6I/IH6 IIOKa3aHbI B Ta6.]'II/IL[e 7 HIKE:

Tabmuna 7
OTHOCHTEIBH
o€ BpeMsi
IIpumech Crpykrypa IIpoucxoxaenue
yAepIKaHUS
(OBY)
Hcxonnblii MmaTepuan
N
N— (cranmus 3). Taxxke
OH
oOpasyercst pu rTUAPONIU3E
Tlcunonun 1,65
AN ITcunonubuHa.
ﬁ EnuncTBeHHast
3HAYUTEJIbHAS IPUMECH,
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HalJro1aeMas B mapTHsIX

[ICUJIOLUOUHA.

Hcxonnblil IPOOYKT,

00pa30BaHHBIN B pEAKIIH

0 SN
BBr;%: F!\O Ha cTaauu 4.
Cranus 4A IIpespaimaercs B ctaguro 4
A\
N MIPY MePEeMEIIBAHUN B
H TI'®. IIpespamiaercs B
[TcunounOuH Ha cTaauu S.
o Bn
1] N*—
B %: "o
n IIpomesxyTouHOE
Cranus 4 2,74
N\ COEIIMHEHUE
N
H
0 AN
HO.I N— Unenrudurnmposana MC
N- BnO” FL\O
n Ha cTaauu 4.
Jen3unupoBaHH
N IMpeBparnaercs B
as cragus 4 N
H INcunouubun Ha craguu 5.
Unentudurnmposana MC
Bn0.2.0.2 “e-Bn
Cranus 4 \IP’ \,Fl\ o Ha cTamguu 4.
BhO ©
AHTHIPUIHAS 4 [IpeBparmaercst B craamio 5
pUMech N IIpumecs nupodocdopHoi
H
KHUCJIOTBI Ha CTaJuu 5.
Unentudpunuposana MC.
OO0pasyercst U3 aHTUapUIA
craguu 4. Y nansercs Ha
+
Cragus 5 HO (,:,’ 0 (,Ii \H/ cTaguu 6
OB
IIpumecs HO o © TepeKpHUCTALIH3aIHeH
nupodocdopHO N COYETaHUEM THIPOJIH3A B
W KHCJIOTBI H IMcunouunOuH 1 MOBBIIAET

PacTBOPUMOCTD M3-32
nuiHer ¢pocdatHoH

TPyIIIbL.




Cranus 5
(mpomMexy TOUH

bI€ COCMHEHUS)

1,89 u 2,45

2 IpOMEKyTOYHBIX
COEIMHEHHUS 00pa3yroTCs
BO BpeMsl TUAPUPOBAHUS.

OHu 3aTeM npeBpaInaroTCcs
B MPOAYKT (CTPYKTYpPHI HA
OCHOBE XUMHH).
OrtcnexuBarorcs U
KOHTPOJIUPYIOTCSI B

peaKkLMu Ha CTaauu 3.

Taxxe, ocroposkHass oOpaboTka obecreunBaeT COXpaHEHHE YPOBHEH pacTBOpHUTENeH

HIDKE YPOBHEH, MOKa3aHHbIX B Ta0MLE 8.

Tabmuma 8

PactBopurens KouTponupyercs XumHuueckasi CTaausi, Ha KOTOpPOH
NPUMEHSIOT PACTBOPUTEID

MeraHnon 3000 u./miH. Cranus 5

JrtaHon 5000 u./miH. Cranus 5

T 720 u./mMH. Cranus 4

Tonyon 890 u./mIH. OO0pasyercst kak MOOOYHBIN MPOAYKT HA
cTraauu S5

Uepe3 TIareabHbIi BbIOOp paboueli METOAMKH, TMCUJIOLUOMHOBOE JIEKAPCTBEHHOE

BCIIECTBO B COOTBETCTBUU C JaHHBIM 1/1306peTeH1/1eM COOTBETCTBYET KPUTEPHUAM IIPHUEMIICMOCTH,

yKa3aHHBIM B Ta0nue 9 HIKe:

Tabnuua 9
IIpusnak kavecTsa Kpurepuii npuemneMoctu Criocob
TECTUPOBAHUS
1. BHemnuit Bup Tonbko ans nHGOpMALUH. BusyanbHblit
2. Unentuduxkanus no 'H AMP CpasHuBarT co cchutoynbiM. Our. | 'H IMP
10
3. Unenruduxanus o C AMP CpasHuBaroT co cchutouHbiM. Our. | 1’C IMP
11
4. Unentuduxanms no MC CpaBHuBarot co ccbutouHbM. @ur. | MC
12
5. Unenarudukanus no [1P-MK CpasHuBarot co ccbutounbiM. @ur. | [ID-MK
13
6. Iloteps npu cy1ike HBY 2% macc./macc. Esponeiickas
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bapmaxormest
2,232
7. OcTaToK Mpu CropaHuu HBY 0,5% wmacc./macc. dapmaxornes
CIIIA <281>
8. XumMuueckasl YuCcToTa HMUY 97% nnomanu BOXX
9. PoncTBeHHBIE JIEKAPCTBY Hu onna npumecs HBY 1,0% B2XX
pUMECH iomanu
10. Ananus (Ha cyXoi OCHOBE) 95-103% macc. BOXX
11. OcraTouHoe conepxaHue Meranon HBY 3000 u./muH. I'’XBP
pacTBOpUTENS Oranon HBY 5000 u./miH.
TI'® HBY 720 u./mnH.
Tonyon HBY 890 u./munH.
12. Comep:xanue pocdopHoit HBY 1% macc./macc. 3P AMP
KUCJIOTBI
13. Dnementneiii ananu3 UCII-MC | Cd HBY 1,5 4./mnH. dapmaxkones
Pb HBY 1,5 u./mnH. CIIIA <233>
As HBY 4,5 4u./mnH.
Hg HBY 9,0 u./muH.
Co HBY 15 u./muH.
V HBY 30 u./mH.
Ni HBY 60 4./myH.
Li HBY 165 u./miH.
Pd HBY 30 9./miH.
15. Tlomumopdusm CootserctyeT ccpuike. Dur. 7a 1P
16. Temnepatypa nnasiaeHus Pesynbrar otyeta. @ur. 8a JCK

A66pesuarypsl, npumensiemble B Tadinue: HbU=ne Oonee uem, HMYU=He meHee ueMm.

Meronnka, mpuMeHsieMasi Uil BepUUKAIMM, MPEICTaBJIieHa B pas3zielie «moapoOHOe
OMNHUCAHUE.

dakTHuecKy, KpUTepuu 6-13 3HAYUTENBHO NMPEBBIIIEHbI HA NMPAKTUKE, KAK OTMEYEHO B
tabnune 10 Hioke:

Table 10
Ilpusnak kadecTsa

Kpurepuii npuemnemoctu | OOb4HO Criocob
TECTUPOBAHU

A

1. Iloreps npu cyuike O6baHO MeHee 1% EBponelickas
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Macc./macc. bapmaxornest
2,232
2. OcraTok npu O6sran0 Menee 0,2% ®dapmakonest
CrOpaHuu macc./macc. CIIIA <281>
3. Xumnueckas O6praH0 HMY 99% BOXX
YHICTOTA
4. PonCTBEHHbIE Hwu onna npumecs HBY OBY 1,49: 0,06% BOXX
JIEKapCTBY MPUMECH 1,0% OBY 1,69 (Ilcunouun):
0,39%
OBY 1,70: 0,05%
Hpyrue MY 0,05%:
0,22%
5. Ananus (Ha cyxoM 95-103 98,65% B2XX
OCHOBE)
6. OcraTouHoe Meranon HBY 3000 HBY 5 u./mnH. I'’XBP
cofepKaHue 9./MJTH. HBY 10 u./mnH.
pacTBOpUTEIIS Oranon HBY 5000 HBY 5 u./mnH.
9./MJTH. HBY S u./miH.
TI'® HBY 720 u./miH.
Toayon HBY 890 u./muH.
Conepskanue HBY 1% macc./macc. 0,2% 3P AMP
bochopHON KHCIOTHI OrcyTcTBHE
(hochopHOI KUCTOTHI
(H5PO,), xotopoe
HAYUHAETCS TIPU
npubmu3uTeNsHO 0
9./MITH.

DJleMeHTHbBIN aHaJIN3 Cd HBY 1,5 u./mnH. MUY 0,5 u./maH. ®dapmakories
o UCTI-MC Pb HBY 1,5 u./mnH. MY 0,5 u./mnH. CIIA <233>
As HBY 4,5 4./miH. MUY 1 4./miH.

Hg HBY 9,0 u./mnn. MUY 1 u./maH.

Co HBY 15 4u./mnH. MUY S 4u./miH.

V HbY 30 u./minH. MY 20 u./mnH.
Ni HBY 60 4./myH. MY 10 u./mnH.
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Li HBY 165 4./muH. MUY 20 y./muH.
Pd HBY 30 u./muH. MUY 5 4. /miH.

A60pesuarypsl, npumensieMmble B Tadinue: HbU=ne Oonee uem, MU=meHee yem.

Takum oOpas3om, kpuctammdecknii ncmmoundbus, B (opme Ilommmopda A wnnmm
IMomumopda A’, umeer criekTp, KOTOphIil moareepxkaeH npotoHueiM ('H) u yrinepoxusim (1PC)
SAMP, I1®-un¢paxpacHoii cnektpockonueit (ITP-HK) u mace cnexkrpockonueit (MC) - ®@ur. 10-
13.

OH Takke COOTBETCTBYET JIOOBIM KPUTEPUSIM, YKa3aHHBIM B Tabnuie 9 ninu tabauue 10.

CormacHo BTOpPOMY acCmeKTy JaHHOTO M300peTeHus, MpeNCTaBjieHa MapTUs
Kpuctauueckoro ncmionuduna B popme [Hommopda A wmu [Tomumopda A’ B cOOTBETCTBUM C
NEepBbIM AaCMEeKTOM JaHHOro wu3o0pereHus. B ogHOM BapuwaHTe, NpeACTaBie€HA MapTUs
KpUcTajuTueckoro neuonnouHa, ITomumopda A wu Ionmumopda A’, copepxamas, mo kpaHei
mepe, 10 r, Gonee mpeanoOYTUTENIBHO, IO KpaiHeit mepe, 100 r, n HanboJee NPeanoUTUTENIBHO, 1O
kpalineii mepe, 250 r. B ogHOM BapuaHTe, NpPEACTABICHA MNAPTHS KPUCTALUIMYECKOTO
ncunouubuna, [Tonumopda A unu [ommumopda A’, conepskainasi, o kpaiiHei mepe, 10 r, Gonee
IPEeANOYTUTENEHO, N0 KpaiiHel mepe, 100 r, u Haubosee MpeanoOYTUTEIBHO, IO KpaiHeil Mepe,
250 r. B oqHOM BapuaHTe, MpeAcTaBIeHa MapTHsl IICHIONNONHA BEICOKOH YHCTOTBI, COMepIKaIas,
no kpaiiHeii mepe, 10 r, Gonee mpeamouTuTeNbHO, MO KpakHed mepe, 100 r, m Hambosee
MPEeANOYTUTENbHO, MO KpaiiHedl Mepe, 250 r. B onHOM BapuaHTe, NpeACTaBlieHA MNapTUs
IMonumopd A ncuoruOuHa BBICOKOH YHCTOTHI, COAEpIKaliasi, 1o Kpaiitei mepe, 10 r, Oonee
NPEATIOYTUTENIbHO, 1O KpaliHelt mepe, 100 r, u Haubosee NMpPeanoOYTHTENBHO, IO KpaiiHel Mepe,
250 r. B omHom Bapuanre, mpexacrtaBieHa maptusi [lomumopda A’ mncuaonuOuHA BBICOKOU
YUCTOTBI, COMEPIKAIIasi, Mo KpaitHel Mepe, 10 r, Oojiee MpeAnoOYTUTEIHHO, IO KpailiHneii mepe, 100
r, ¥ HauboJiee MPeanoUTUTENBHO, 10 KpaitHel Mepe, 250 r.

AJNBTEPHATUBHO M HE3aBHCHUMO, KPUCTAJUIMYECKUN TCWJIOLMMOMH MOXKET NPHHUMATh
¢dopmy I'mapara A wnu Iomumopda B.

CornacHo TpeTbeMy acrleKkTy JaHHOTO M300peTeHHUs, MPEeNCTaBiieH (papMarieBTUIECKHH
COCTaB, CONEPIKAIINH KPUCTATMIESCKUH MCHIIONMONH U OIHMH WK 00J1ee SKCIIUITUEHTOB.

B ogHoM BapuaHTe, mpenctasieH apMaleBTHUECKHI COCTaB, CONep kAU MCHIOMOUH
BBICOKOW YHMCTOTBI W OAMH MK OoJiee SKCIUNHEHTOB. B JpyroMm BapuaHTe, NpencTaBieH
(hapmaneBTHUECKHI COCTaB, coaepxkammuii kpucraummdeckuii [Tomumopd A ncunonmbuna u ouH
win Ooyee SKCHUNHEHTOB. B npyroMm BapuaHTe, NpencraBiieH (papMaleBTUUECKHUH COCTaB,
comepxamuii kpuctamumdeckuii [omumopd A’ neunounbuna 1 oguH Wwin 60Jee SKCIUMUEHTOB.
B npyrom BapuaHTe, npeacrapiieH (hapMaleBTUYECKHI COCTAB, COAEP KA KPUCTAITHYECKHN
ncuounOnH BbICOKOH uncToThl, [lomumopd A wmm Ilommumopd A’, m omuH wminu Oonee
SKCUMNHUEHTOB. B npyrom BapuaHTe, mpencraBieH (apMaLeBTHUECKUH COCTaB, COAEP AUl
kpucrajumueckuii [lomumopd A mncunmounbuHa BBICOKOW YHCTOTBI M OAWUH Wi Oolee
SKCUMNHUEHTOB. B npyrom BapuaHTe, mpencraBieH (apMaLeBTHUECKUH COCTaB, COAEP AUl
kpucrajmueckuii Ilomumopd A’ mncmmonmOnHAa BBICOKOW YHCTOTBI M OOWMH WM Oolee

OKCIUIIMCHTOB.
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ANBTEPHATUBHO W HE3aBUCUMO, KPUCTAJUIMYECKHH NCHJIOLUMOMH B COCTaBE MOMXKET
npunuMatsb popmy I'maparta A wnum Iomumopda B.

IIpenmoutnrenbHble (hapMaLEeBTUUYECKHE SKCUUITUEHTHI U MEPOPATBbHOTO BBEIEHHS
BKJIFOYAIOT: pa30aBUTENH, TAaKH€ KaK MHUKPOKPHCTAUIMYECKas LEJUTF0JI03a, KpaxMmal, MaHHHT,
Oe3BomHbIil ruapodocdar KajpbLus WM CMECH IBYOKHCH KpPEMHHMs, KapOOHaTa KaJbIHf,
MUKPOKPUCTAJUINYECKON LEJITI0NI03bl U TalIbKa, Pa3pbIXJIUTENH, TAKHE KaK TIIUKOJIAT Kpaxmana
HaTpUsl WM KPOCKaPMeJI103a HaTpHs; CBS3YIOIINUE areHThl, TAKUE KaK NMOBUAOH, COTIOBUIOH WU
TUPOKCUNIPONWILEIUIION03a;, CMAa3blBalOLIME AareHThl, TaKhe Kak cTeapaT MarHus WU
creapwipymapar HaTpHsL, TNIMAAHTHL, TaKUe KaK KOJUIOMIHAs ABYOKHCH KPEMHUS; U TJIEHOYHbIE
nokpeITys, Takue kKak oenbiit Opadry II nnu xopuunessiii Opadry 11 Ha ocnose IIBC.

IcunonuOuH sBIsSETCS TSHKEIBIM JIJIs1 COCTABJICHUS] aKTHBHBIM BELIIECTBOM 10 MHOKECTBY
npuduH. Bo-mepBbIX, OH HMeEET IUIOXME XapaKTePUCTHKU TEKY4YeCTH, U BO-BTOPBIX, €ro
NPUMEHSIOT B OTHOCHUTENBHO HHU3KHMX J103aX, YTO, COBMECTHO, 3aTpyAHseT oOecrednBaHue
OHOPOJHOCTH COAEPKUMOTrO MPU TaONETUPOBAHHH.

Xopormas cmech Oy et umers Kpurepuii npuemnemocty, 3Hauenne KIT menee 15, u Gonee
MpeAnoYTUTENbHO, MeHee 10.

Ona Takxke umeet % 3asBIeHHOTO 3HaYeHHst Oosiee 90%, Oonee nMpennoYTHTENBHO, OoJiee
94%.

Mexny HuMH, O5TH [apaMmeTpbl IOKA3bIBAIOT COOTBETCTBYIOIIEE JO3UPOBAHUE
MICUJTOLMOMHA MEXKTy TaOJIeTKaMHU.

Jns GonblmHCTBA (PapMarieBTUYECKHX TaOJNETOK MOTYT TPUMEHSTbCS CTaHAapPTHbIE
SKCUUIHMEHThl, B YAaCTHOCTH, HamonHuTeau. OOHAKO B TPOLIECCE COCTaBIEHHs TabJIeTOK
NCHJIOUMOWHA 3asBUTENb OOHAPYKWI, YTO JJIsl TOJIYYEHHUsS YIOBJIETBOPHUTEILHOTO MPOAYKTA
MPEANOYTUTENICH HECTAHIAPTHBII HATIOJHUTEIIb.

B cBs3m Cc 3TH BbIOMpPAOT (PYHKUMOHAJBHBIAH HAMOJHUTENb. DPYHKIHOHAIHHBIM
HallOJIHUTENIEeM  SIBJIIETCS ~ CHJIMKATUBUPOBAHHBIM  HAIOJIHUTENb,  IMPEATNOYTUTEIIBHO,
CHJIMKATUBUPOBAHHAS ~MHUKPOKPUCTAJUIMYECKAs LEeJUToio3a. llpeamouturenbHble  (HOPMBI
cozaepKaT CopTa ¢ BBICOKOH MPECCYEMOCTBIO, C Pa3MepOM 4acTHUL OKOJIO 45-150 MUKPOHOB.

@DaKkTHYECKH MOXKET TPUMEHSATBCS CMeCh IBYX (PYHKLUHMOHAJIBHBIX HATIOJHUTEINEH,
HUMEIOLINX pa3Hble HHTEPBaJIbl pa3Mepa 4acTHLl C MACCOBBIMU AOJSIMU U3 JIBYX B MOJIb3Y YACTHUL]
OoJbIero pasmMepa.

B onHOM BapuaHTe CHIIMKaTUBUPOBAHHBIN MUKPOKPUCTAJUINYECKUI HATIOJHUTENb MOXKET
COIepKaTh NEPBbI HANOJIHUTENb, UMEKIUNA pa3Mep dYacTuly Okoyso 45-80 MUKPOHOB B
KOJIMYECTBE BILIOTH 10 30%, OoJiee MpeAnodYTHTEIbHO, BIUIOTH 10 20%, Oosiee MpeAnovYTUTETHHO,
BIJIOTh 10 15% unu MeHee, U BTOPOM HAIOJHUTENb, UMEIOLIUI pa3mep dacTul] okojo 90-150
MHUKPOHOB B KOJIMYeCTBe BIUIOTH 10 70%, Oonee mpenmodtuTeNbHO, BILIOTH A0 80, u Oonee
NPEATIOUYTUTENBHO, BIUIOTH 10 85% wiu Oonee, MaCCOBBIX.

CoctaB MOXeET [OMNOJHUTENBHO COAEpPKaTb WM COCTOSTh U3  pa3pbIXJIMTENs,
MPEANOYTUTENBHO, TJIMKOJIATA Kpaxmajia HaTpus, IJUAAHTa, NPEANOYTHUTENbHO, KOJUIOMAHOMN

IBYOKHCH KPEMHUS, M CMa3bIBAIOIErO areHTa, MPEANOYTHTENILHO, CTeapuiipyMapaTa HaTPHsl.
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Jpyrue nonpoOHOCTH pa3paboOTKH COCTaBa AaHbI B pumMepe 12.

HeobxonuMo OTMETUTB YTO COCTaBbI MOTYT COIEPIKATh NMCHIIOUONH B JIFOOOM hopme, He
TOJIBKO B ONMCAHHBIX MPENNOYTHTEIbHBIX TOTMMOP(PHBIX Popmax.

B Studerus et al (2011) J Psychopharmacol 25(11) 1434-1452 xnaccudpuiupoBaHbl
NepopalibHbIe O3Bl MCHJIOUMOWHA CIENyIOUIMM O0pa3oM: OoueHb Huskue 103bl 0,045 Mr/kr;
Huskue 103b1 0,115-0,125 mr/kr, cpenaue no3wt 0,115-0,260 mr/kr u Beicokue 10361 0,315 mr/kr.

IMcunounOuH 0OBIYHO MPUCYTCTBYET B COCTABIIEHHOM J103¢ B kKosudecTse oT 0,01 mr/kr 1o
1 mr/kr. Tunosas no3a aiist yenoBeka (st B3pOCJIoro dejoBeka ¢ Maccoi tena 60-80 kr) Oyner
paBHa o3e npudnusuTensHo ot 0,60 Mr 1o 80 mr. B onHOM BapuanTte, 2-50 Mr KpUCTAIITHYECKOTO
ncunounbuna, Hanbonee npeanoututensHo, [Tomumopd A mnu IMomumopd A’ mpucytcTByer B
COCTaBJICHHOM J103€, Takou kak 2-40 mr, Takoi kak 2-10 Mr, Takoi kak S Mr, Takon kak 5-30 mr,
TakoM Kak 5-15 mr, takon kak 10 mr, Takoii kak 20-30 mr wim Takoi kak 25 mr. B ognoMm BapuanTe,
2-50 Mr KpUCTAJUIMYECKOro MCHJIONHOWHA, B 4acTHOCTH, [lommmopda A, mpHCYyTCTByeT B
COCTaBJIEHHON 03¢, Hanpumep, 2-40 mr, HanpuMmep, 2-10 mr, Hanpumep, 5 mr, Hanpumep, 5-30
M, Harpumep, 5-15 mr, Hanpumep, 10 mr, Hanpumep, 20-30 mr unu, Hanpumep, 25 mr. B onaom
Bapuante, 2-50 Mr KpPUCTAJUIMYECKOrO TMCUIOUuOMHA, B 4acTHOcTH, [lonmmmopda A’,
IIPUCYTCTBYET B COCTABJICHHON n03€, Hanpumep, 2-40 mr, Hanpumep, 2-10 mr, Hanpumep, 5 Mr,
Hanpumep, 5-30 mr, HanpuMmep, 5-15 mr, Hanpumep, 10 mr, Hanpumep, 20-30 Mr uayu, Harpumep,
25 mr.

IIpeanoyrurenpHble 103bI AJI B3POCIBIX, BEPOATHO, HAXOASTCS B MHTEpBaje OT 1 Mr 10
40 mr, npeanoyturenbHo, 2-30 mr, Oonee npeanodyTutensHo, 15-30 Mr, Hanpumep, S mr, 10 mr
wii 25 mr. MUKpOnO3upoBaHHe, OOBIYHO IECSThie YaCTH 3THUX J03, TAKKE BO3MOXKHBI C
MUKPOAO30BBIMU COCTaBaMH, OOBIYHO, B uHTEpBasie oT 0,05 Mr 10 2,5 mr.

[IpennouturenbHbIM (papMaLEBTUUECKUM COCTABOM SIBJISIETCS IIepopaibHast hopMa.

ITepopanbHO¥i IekapcTBEHHOH (GOpMOi MOXKeT ObITh TabJIeTKa WITH KarCyJia.

Jna Tabnerku HeoOXoauMa BO3MOXKHOCTb TOYHOIO JUCTIEPTHPOBAHUS AKTHBHOTO
BELIECTBAa. JTO TPYAHO M3-32 HU3KUX J103 U TMUIPOCKOMHYECKON U JIUIKON MPUPOABI aKTUBHOIO
BELIECTBA, YTO OTPAHUYNBAET TEKYUYECTb.

INcumonnOuH NPUCYTCTBYeT BMECTe C OOHHUM WiId  Oojlee  SKCLUITUEHTAMH.
IIpeanoyrurenbHble SKCIUMUEHTHI BKIIOUYAOT MUKPOKPUCTAIUIMUECKYIO LIEJUTI0JI03y U KpaxMal,
0oJ1ee KOHKPETHO, CHITMKATHPOBAHHYO MUKPOKPHUCTAJUTHUECKYFO [EIUTIOJIO3Y .

CornacHo 4eTBepTOMY acCIeKTy NaHHOTO W300pETEeHHUs MPENCTaBJIEH KPUCTAIUTMYECKHUH
ncunoun6buH B popme I[omumopda A wim [lonmumopda A’ coriacHO mepBOMy acMeKTy JaHHOTO
n300peTeHus U NPUMEHEeHNs1 B MeIUIHE. B OTHOM BapHuaHTe, NMpeaCcTaBlIeH KPUCTAJTHIECKUI
[Tonmumopd A ncunonuOuHa 1l MPUMEHEHHs B MeluLuHe. B onmHOM BapuaHTe, MpencTaBiieH
kpucrajumueckuii I[lommvopd A’ mncwmonmOWHA U1 NPUMEHEHHS B MeIULUHE. B ogHOM
BapHaHTE, MPEICTABIEH BBICOKOH YHUCTOTHI KpucTayumueckuii [lomumopd A mcunmounbuna ams
IIPUMEHEHUs B MeAUIMHe. B 01HOM BapuaHTe, peCcTaBeH BbICOKON YUCTOThI KPUCTAJUINYECKUIT
IMonmumopd A’ ncunounduHa st IPUMEHEHUS] B MEIHLIMHE.

AJ'IbTepHaTI/IBHO N HE3aBUCHMO, KpI/ICTaJ'IJ'II/I‘{eCKI/Iﬁ HCI/IJ'IOL[I/I6I/IH MOXET MMPUHUMATb
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dopmy I'mapata A wnu Iomumopda B.

CornacHo mNATOMY acheKTy MAaHHOTO HW300PETEeHHs], MPEACTABICH KPUCTAJUIMYECKHH
ncuounbue B ¢opme Ilommmopda A wmum Iommmopda A’ mo mepBOMy acrekTy JaHHOTO
n300peTeHus IS IPUMEHEHHS B JICUEHHH PACCTPOMCTB LIEHTPAIbHONW HEPBHOW CUCTEMBIL.

ANBTEPHATUBHO M HE3aBHCHUMO, KPUCTAJUIMYECKUN TCHJIONMOMH MOXKET NPHHUMATh
¢dopmy I'maparta A nunu ITomumopda B.

B onHOM BapmaHnTe, mpencrtaBieH KpUcTanueckuidl ncmiouubuH, Ilomumopd A wm
ITonmumopd A’, nist mpUMEHEHHsI B JIEUEHMM AETpeccud. B OfHOM BapHaHTe, NMpencTaBiieH
kpucrajmnueckuii nermnonn6us, [Honmumopd A wnu I[Honmumopd A’, nist npuMeHeHUs B JIEYEHUN
PE3UCTEHTHOH K JIEKApCTBEHHOMY CPEACTBY Jemnpeccud. B OnHOM BapuaHTe, NpEACTaBJIECH
kpucrajnueckuii [Tomumopd A meumnorubOuHa JUIsi MPUMEHEHHs B JICUEHUH PE3UCTEHTHOH K
JIEKapCTBEHHOMY CPEICTBY JENpeccHd. B OIHOM BapuaHTe, NMPEACTaBIEH KPUCTAIUINYECKHH
ITonumopd A’ ncunonuOuHa 11l IPUMEHEHHsI B JIEYEHUH PE3UCTEHTHOM K JIEKAPCTBEHHOMY
CpeACTBY Jenpeccuy. B oqHOM BapuaHTe, MPEACTaBIE€H BBICOKOW YHUCTOTHI KPUCTAJUIMYECKUIN
IMomumopd A mncumouuOuHa I NMPUMEHEHUs] B JICYEHUH PE3UCTEHTHOH K JIEKapCTBEHHOMY
CpeACTBY Jenpeccuy. B oqHOM BapuaHTe, MPEACTaBIE€H BBICOKOW YHUCTOTHI KPUCTAJUIMYECKUI
INomumopd A’ ncunonuOuHA A MPUMEHEHUs! B JICUEHHH PE3UCTEHTHOH K JIEKapCTBEHHOMY
CPEeZCTBY JIEMPECCHH.

Jpyrue cocTosiHMsl, KOTOPblE MOKHO JIEUUTb, BKJIIOUAIOT: TPEBOXKHBIE PACCTPONCTBA,
BKJIIOYAasi TPEBOXKHOCTh TMpPH MO3JHEH CcTaguu OOJNe3HH, HampuMep paka, a TakKe
TeHEPATM30BAHHOE TPEBOXKHOE PACCTPONCTBO, NETMPECCHIO, BKIIIOUAs KIIMHUYECKYIO JETPECCHIO,
T'HCTAMHHOBBIE TOJIOBHbIE OO0JH, 00CECCHBHO-KOMITYJIBCHBHOE PAaCCTPOICTBO, pPacCTpOICTBA
JMYHOCTH, BKJFOYas pACCTPOWCTBO TMOBEICHHs, JIEKAPCTBEHHBIE PACCTPOWCTBA, BKJIFOUAS:
AJIKOTOJIBHYID ~ 3aBUCUMOCTb, HHKOTHHOBYK)  33aBHCHUMOCTb, OINHOHMIHYK)  3aBHCHMOCTb,
KOKaWHOBYIO 3aBHUCHMOCTb M JpPYTH€ 3aBUCHMOCTH, B TOM 4YHCIE HIPOBYIO 3aBHCHMOCTb,
MUINEBYIO 3aBUCUMOCTb M nuTanue PaccrpoiictBo u qucmopdododuro. Eme ogHuM cocrosiHreM
SIBJIIETCS JIeUeHHe OOJIH.

CornacHo wmIecTOMy acmeKkTy IaHHOTO H300peTeHHs, MPEACTaBIeH CIoco0 JedeHus
pacCTPOMCTB  LEHTPAJbHOW HEPBHOW CHCTEMBI, BKJIIOYAIOIIUN  BBENEHUE CYOBEKTY,
HY KAAIOMEMyCsl B TAKOBOM, 3((EKTUBHONW 03Bl KPUCTAJUIMYECKOTO ICHIIONHONHA B (hopme
IMomumopda A nnu Iomumopda A’ cornacHO nepBOMy acTeKTy JaHHOTO H300pETeHHUSI.

B onHOM BapmaHTe, MpencTaBlieH Criocod JIeUeHHs AETPECCUH, BKIIIOYAIOIUN BBEIEHUE
CYyOBEeKTY, HYKOAIIEeMyCsl B TAKOBOM, 3((EeKTHBHON JT03bI KPUCTAJUTHIECKOTO TICHIIONUONHA B
dopme TTomumopda A wnu [omumopda A’. B ogHOM BapuaHTe, MPEACTABIIEH CIOCO0 JTeUeHus
PE3UCTEHTHOH K JICKAPCTBEHHOMY CPEACTBY JAEMPECCHH, BKIIIOYAIOIIUN BBEACHUE CYOBEKTY,
HY>KAAIOIEMyCsl B TAKOBOM, 3((EKTUBHON 03Bl KPUCTAUIMYECKOTO IMCHIIONHOMHA B (hopme
IMomumopdpa A wmm Tlomumopda A’. B omHOM BapuwaHTe, MpENCTaBieH CHOCOO JiedeHus
PE3UCTEHTHOH K JIEKAPCTBEHHOMY CPEACTBY JAEMPECCHH, BKIIOYAIOIIUN BBEACHUE CYOBEKTY,
HY’KIaroIeMycss B TakoBoM, s¢¢ekruBHol no3bl [lomumopda A mncunouubuna. B omHOM

BapUaHTe, MPECTABIIEH CIIOCOO JIEUeHNs] PE3UCTEHTHOMN K JIEKAPCTBEHHOMY CPEACTBY IEIPECCUH,
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BKJIFOYAOIMI BBEACHHE CYOBEKTY, HY KAAOLIEMYCsl B TAKOBOM, 3 dexruBnoi 10361 [lomnmopda
A’ ncunounbuHa. B ogHOM BapmWaHTe, MpPENCTaBlieH CMOCOO JIeUEHUS PE3UCTEHTHOW K
JIEKApCTBEHHOMY CPEJCTBY AETPECCHUH, BKIIOYAIOIIUI BBENEHHE CYOBEKTYy, HYKIAIOIIEMYyCs B
TakOBOM, 3(QEeKTHBHONH 03Bl BBICOKOM YHCTOTBI KpucTammmueckoro Ilomumopda A
ncwonnbura. B ogHOM BapmaHTe, mpencTaBieH CIOCO0 JIEUEHUs] PE3UCTeHTHOH K
JIEKApCTBEHHOMY CPE/CTBY AETPECCHUH, BKIIOYAIOIUI BBENEHHE CYOBEKTY, HYKIAIOIEMYCs B
TakOBOM, 3((EeKTUBHOW [03bl BBICOKOH YHCTOTHI Kpucrauimdeckoro Ilomumopda A’
NCHJIOLMONHA.

ANBTEPHATUBHO M HE3aBUCHUMO, KPHUCTAJUIMYECKUH TCHIIONMOMH MOXKET NPUHUMATh
dbopmy I'mapara A nnu INomumopda B.

s monyueHus: NCUIIONMONHA B COOTBETCTBUU C JIAHHBIM M300pETEHHEM ICHIIOLMOUH
KPHUCTAJUTU3YIOT U3 BOJIbI KOHTPOJIUPYEMBIM CIIOCOOOM.

CornmacHo ceapMOMy  acCmeKTy JAaHHOTO  M300peTeHHs  MPEACTaBIeH  Crocod
KPYIMHOMACIITAOHOTO MPOU3BOACTBA ICHJIOLMOWHA, XapPaKTEPUIYIOIIUICA TEeM, HYTO CHOCO0
BKJIIOYAET CTAIMIO BOJHOW KPHUCTAJUIM3ALMU TICHIOHNMOMHA C KOHTPOJIMPYEMOH CYLIKOH C
nojydeHneM kpucramamdeckoro Ilommmopda A ncwinonuOHHA COTIACHO INEPBOMY ACIEKTY
TaHHOTO M300peTeHH .

B omHOM BapuaHTe, MpPEACTaBIEH CIOCO0 KPYNMHOMACIITAOHOTO —IMPOHM3BOACTBA
NICUJIOLMOMHA, XapaKTePU3yeMbll T€M, YTO CIIOCOO BKIIFOUAET CTAAMIO BOJAHOW KPUCTAJIH3ALUH
NCHJIOLMOMHA C KOHTPOJHMPYEMOU CYIIKOH ¢ mosyuyeHHeM kKpucraumdeckoro Ilommmopda A
ncunorubuna ¢ [TPJ] mudpakrorpammoii, koropas mnokasaHa Ha Puwr. 7a u JICK u TT'A
TEpPMOTrpaMMaMH, KOTOpble MokKa3aHbl Ha Pur. 8a. B omHOM BapuaHTe, MPENCTABIEH CIOCOO
KPYMHOMACIITAOHOTO TPOM3BOACTBA TCHJIOLMOMHA, XapaKTePU3YeMbl TEM, 4YTO CHOCo0
BKJIFOYAET CTAIUI0 BOJHOW KPHUCTAJUTM3ALUHM TCHIONUOMHA C KOHTPOJUPYEMOH CYIIKOW C
MOJIyYEeHUEM BBICOKOW YHCTOTHI KpHCTa/UTHUecKoro mcuionubduna - ITomumopda A ¢ TIP/]
nudpakrorpamMmoii, kotopas nokasana Ha @wur. 7a u JICK tepmorpammoii, kKoTopast mokasaHa Ha
@ur. 8a.

IIpennouturensuo, Ilomumopd A sBisSETCS W3OCTPYKTYpHBIM BapuantoM ¢ IIP]]
nudpakrorpaMmoii, kotopas mokazana Ha @ur. 7a, u JICK TepmorpamMmmoii, koTopast mokasaHa Ha
@ur. 8a.

Bonee nmpeanodTuTeNnbHO, NCIIOUMONH NMEPEKPUCTAIUTU30BBIBAIOT OOBIMHO B OK0JIO 10-20
o0beMax BOIbI, HATPEBAIOT MPU MEPEMELINBAHUKN 10 TEMIIepaTypbl, MO KpaitHeil mepe, 70°C,
MPOBOAT JOOYUCTKY Ha QHIBTPE C MOAXOASIIUM 0Ope3aHneM (OOBIMHO, HIKE 5 MKM), BBICEBAIOT
npu temnepatype okojo 70°C u oxXJaXgarT 1o KoHTposieM 1o okono S°C B TedueHue Gosee 2
4aCOB.

bonee mpeamodTuTeNnbHO, CHOCOO BKIFOYAET KOHTPOJIHPYEMOE OXJIAXKIEHHE, KOTOpOe
oryckaet Temreparypy Ha okono 5°C-15°C B yac, 6onee npeanoututensHo, okono 10°C B vac.

IIpenmouTHTenbHO, CTAAUI0 JOOYUCTKH Ha (UIBTPE MPOBOXAT uepe3 (UIBTP
MOIXOSIIETO pa3Mepa, TAKOro Kak 1,2 MKM JTHHEHHBIH QuibTp.

IIpennoururensHO, NepeMeLIMBaHUE NMPOBOAAT NepemeimnBaHueM npu okono 400-500
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00./MuH, 00bIMHO 0K0JI0 450 00./MUH.

IIpenmoutnrensHO, 3aTpaBKoi sBisieTcst I uapatr A mcunonubuHa. B ogHOM BapuanTe,
0,1% maccoBbIii WK1 MeHee TOOABJISIOT B MPOLIECC.

[IpeanoyTurensHO, KPUCTATUTMIESCKUI ICHUIIOUOMH BBIIEISIOT BAKYYMHON (DHTbTpaLHeH.

B ongHoM BapuaHTe, BbIIEJEHHbIE KPHUCTAJUIbI CyLIAT 6 6aKyyme TPU TemrepaType, Mo
kpaiineii mepe, 30°C, Takoi kak 30-50°C, unu Takoit kak 40-50°C. B omHOM BapuaHre,
BBIICJICHHBIE KPUCTAJUIBI CYLIAT 6 6aKyyMe B TE€UECHHE, IO KpaitHen mepe, 10 gacos, Hanpumep,
12-18 yvacoB unu, Hampumep, okojao 30 dacoB. B onHOM BapuaHTe, BBIAEIECHHBIE KPHUCTAJLIBI
CyLuaT 6 6aKyyme TIpU TeMIlepatype, 1o kpainei mepe, 30°C, takoii kak 30-50°C, unu Takoi kak
40-50°C, B TeueHue, 1o kpatinei mepe, 10 yacos, HanpumMep, 12-18 yacos, unu, HanpuMep, OKOJIO
30 yacos. B ogHOM BapuaHTe, BbIAEJIEHHbIE KPUCTAJIBI CYIIAT A0 TEX IOP, OKA BbIIEICHHbIE
KPUCTAJIJIbl HE MOTEPs0T MeHee 2% MacCOBBIX B TeCTe MOTEPU MpHU CyLIKe, HAPUMeEp, MEHee
0,5% MaccoBBIX.

IIpeanoyrurenbHO, BbIIEIEHHBIE KPUCTAILIBI IPOMBIBAIOT HECKOJIBKO pa3 B BOJAE U CYIIAT
6 6akyyme nipu okojio 50°C B TeueHue, no kpaiineit mepe, 12 yacos.

[TonyueHHble KpHCTaLIbl OOBIMHO OTHOCHTENbHO Oosbiine (50-200 MHKpPOHOB) |
OJTHOPOZHBIE IPU PaCCMATPUBAHUM NTOA MUKPOCKONOM X 10, uro nokasano Ha @ur. 16a.

OTO OTIMYAeTCs OT KPHUCTAJIOB, NOJYYEHHbIX O€3 KOHTPOIHMPYEMOro OXJIKIACHUS,
KOTOpBIE HAMHOTO MEHbIIero pasmMepa (0ObMHO 5-50 MHKPOHOB) NPH PAaCCMATPUBAHUU MO
MUKpOcKonoM X 10, 4o nmokaszaHo Ha @ur. 16b.

CornacHo BOCBMOMY acTeKTy AaHHOTO M300peTeHus, npencrasieH [lcuiaonuOuH 1O
NEepBOMY AaCHeKTy JaHHOTO H300peTeHHs], MOJNYYEHHbIH CIOCOOOM KPUCTAJUIM3ALUH B
COOTBETCTBUH C JAHHBIM U300pETEHUEM.

CornacHo AeBSITOMY acleKTy AaHHOTO W300peTeHHs], MpeACTaBjieH (papMalieBTUYECKH
COCTaB, COAEP)KALIMHA TCWIONMOWH COTrJIACHO TEePBOMY acCHeKTy HaHHOTO H300peTeHHs,
MOJIyYeHHBIH CIOCOOOM KPUCTAJUIM3ALUH B COOTBETCTBUU C JAHHBIM H300pPETEHUEM.

INcunonuOuH, NMPOW3BEACHHBIH A0 KPHUCTAUIM3ALMU, MOXKET OBITh MONY4YeH JIFOOBIM
CHOCOOOM: CHHTETHYECKHM MJIM OHOJOrMYeCKHM, Hampumep, (GepMeHTalel, WM IMOJTyYeH
SKCTPAarupOBaHUEM H3 IPUOOB.

B mpexnnoururenbHBIXx crnocobaX MPOHM3BOACTBA NPUMEHSIETCS ICWIONUH Wi 4
TUIPOKCUMHJION B KAYECTBE UCXOIHOIO MaTepuana.

CornmacHo gecsaToMy acleKTy JaHHOTO  HW300peTeHWs, MpPEeACTaBlIeH Crnocod
KPYITHOMACIITAaOHOTO MPOU3BOACTBA MCUIIOLMONHA U3 IMICUJIOLUHA, BKIFOYAIOLIHHA CTaIuH:

1) Ctanus 4 - B3aMOAEINCTBHIE TICIIIONNHA ¢ TeTpabeH3mmmupodochaTom ¢ moyueHuemM
docdara Sensun 3-[2-(Oensmnaumernnazanny Mun )3T |- 1 H-unnon-4-una; u

i1) Cragus S - B3aumopneiicteue pocdara Oenzmn 3-[2-(OeH3nITuMe THIa3aHNY MEJT )3 THI |-
1H-uHnon-4-una ¢ BOZOPOAOM H C TIOJTyYEHHUEM MICHIIOIMONHA.

CornacHo OAMHHAALATOMY AacCMEeKTy HOaHHOTO W300peTeHHs, MPEACTaBIeH Crocod
KPYITHOMACIITAaOHOTO MPOU3BO/ICTBA MCUIOUONHA U3 4-THAPOKCUUHIIONA, CONEP KU CTaAHH:

1) Cramus 1 - B3ammopeiicTBue 4-THAPOKCUUHIONA C YKCYCHBIM aHTHIPHIOM C
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nonayueHueM auerara 1H-ungon-4-una;

i1) Cragusa 2 - B3aumopeiicTBue anerata |H-uHmon-4-mnma ¢ OKCATMIXJIOPUAOM H
JUMETHIJIAMUHOM C TIoJTydeHueM arerara 3 [(aumerunkapdamornn)kapbonwn|-1H-unnon-4-una;

ii1) Cranus 3 - B3aumogpeiicTeue anerara 3 [(aumermikapbamonn)kapoonu|-1 H-uanon-4-
WJIa C aIFOMOTHIPHUIOM JINTHUS C MOJIyYeHHEM NICHIIOLNHA,

1v) Cramqus 4 - B3aMOAeCcTBIE NCUIIOLKHA ¢ TeTpabeH3mmupodochaTom ¢ moydeHuemM
docdara Oensun 3-[2-(Oensunanmermwinazanuy M )3Tui |- 1 H-uanon-4-una; u

v) Cranus 5 - B3aumoneiicteue ¢ocdara OeHsun 3-[2-(OeH3umauMe THIIa3aHIy MIJT )3 THII |-
IH-unnon-4-una ¢ BOIOPOAOM C TIOJIYYSHHEM IICUIOLUONHA.

CornmacHo JBEHAOUATOMY AacCleKTy M[aHHOTO H300pEeTeHusl MpeNCTaBlieH Crocod
KPYIHOMACIITAaOHOTO MPOW3BOACTBA ICHIIOLHOMHA COTJIACHO AECATOMY WJIM OJUHHAILIATOMY
ACTeKTy TAHHOTO M300peTeHHs], JOMOIHUTENBHO BKIIFOYAIOIIUI:

vi) Craguio 6 - BOAHON KPUCTAIIM3ALUU C KOHTPOJUPYEMOW CYLIKOW C TOJy4EeHHUEM
kpuctayuinaeckoro Ilomumopda A ncmmoumOuHA COTJIACHO NEPBOMY AaCHEKTy JAaHHOTO
n300peTeHus.

B omHOM BapuaHTe, mNpEACTaBIEH CIOCO0 KPYMHOMACIITAOHOTO —IMPOHM3BOACTBA
NCUJIOLMONHA COTJIACHO JECATOMY WJIM OJUHHAALATOMY AacleKTy IaHHOIO H300peTeHus,
JOTIOJIHUTEIbHO BKJIFOUAO LU

vi) Craguio 6 - BOOHOH KPHUCTAJUIM3ALMU C KOHTPOJIUPYEMOW CYLIKOW C TOJy4YEeHUEM
Kpuctajunueckoro ncwionubuna - IMonmumopda A ¢ TP/ nudpakrorpammoii, KoTopas, Mo
cyuecTBy, nokazana Ha @ur. 7a, u JICK Ttepmorpammoii, koTopasi, o CyLIECTBY, ITOKa3aHa Ha
@ur. 8a.

B opHOM BapuaHTe, MNpPENCTaBIEH CIOCOO KPYyMHOMACIITAOHOTO MPOU3BOICTBA
NCHJIOUMOMHA COTJIACHO JEeCSTOMY WMJIM OIWHHAAIATOMY AaCHeKTy MJaHHOTO H300peTeHHs,
JOTIOJTHUTEbHO BKJIFOUYARO LU

vi) Craguio 6 - BOOHOH KPHUCTAJUIM3ALUU C KOHTPOJIUPYEMOW CYLIKOW C TOJy4YEeHUEM
BBICOKOW YHCTOTHI KPUCTAJUTMYECKOTo neuionunduHa - [Tomumopda A ¢ ITPJ] nudpakrorpammoi,
KOTOpasi, Mo CyuIecTBy, noka3zana Ha @wur. 7a, u JICK Tepmorpammoii, koTopasi, 1o CyIIecTBY,
nokasana Ha @uwur. 8a.

[IpennouTHTeNbHO, KPUCTAJUIMIECKUM NCHIIOUUONHOM siByisieTcst [Tomumopd A.

IIpn pa3paboTke METOAMKH KpPYyHMHOMACIITAOHOTO MPOU3BOACTBA TICHJIOLMHA HJIH
NCHJIOUMOMHA 3asIBUTEIb MPEOAOJIEN OHY WM OoJiee 3HAYUTEIBHBIX MPOOIEM Ha Ka)XIOW u3
craguii 1-5, m XOTa 3TH mnPOONEMBbI PACCMATPUBAIOTCS B KOHTEKCTE KaXKIOW CTaauu
KPYITHOMACIITAOHOTO TPOHM3BOACTBA NCHJIOLMHA WM TCHJIONMOWHA, WJIHM, TOUYHEE, CIIOCOOBI
NPEOIOJIEHUSI K&KIOU MPOOIeMBbI CHUTAOTCS OTACIBHBIMH M HE3aBUCUMBIMHU N300 PETEHUSIMH, TaK
KaK OHU MPHUMEHSIOTCS B TPOW3BOJACTBE IPYTUX AaKTHBHBIX BEIIECTB, SIBJSIIOTCS JH OHHU
MPOMEKY TOUHBIMU COSTUHEHUSIMH IS ICHITONMHA, TICUJIOLUONHA, VITH IPYTUMHU ITPOU3BOIHBIMH,
COJISIMH, CJIO’KHBIMHU 3(pripamMu 1 IOKOOHBIMH, KOTOPBIE AAIOT MPOJIEKAPCTBO.

IIpenmouturensHO, cTanus 4 (1) peakUnH BKIOYAET MPUMEHEHNE TeKCaMEeTHIIINCATa3HIa
Hatpusi (NaHMDS).
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OH uMeeT npenMyInecTBa IO CPABHEHUIO C MPUMEHEHUEM OYTWJLUIMTHS B TOM, YTO: 1) €
HUM TIpoIIe o0paIaThes, U 11) OH HE BBOAWT JIUTHH B PEAKIIUIO, YTO MOXKET BBI3BATh BOIPOCHI B
JanbHeHIeM Mporu3BOACTBEHHOM IpoIiecce.

IIpennodTurensHO, B peakUuy NPUMEHSIIOT pacTBopuTens T1'O.

IIpenMyIecTBO 3aKJIFOYaeTCss B TOM, YTO TMIOJNYYEHHBIH NPOAYKT TMOJYyYaT CO
3HAYUTENTBHO OOJNBIIEH YHUCTOTOM.

IIpennoutnrensHO, Ha (1) peakLMI0 HAYMHAIOT NpU Temriepatype Hike -50°C.

IIpenMyInecTBO 3aKJIFOYaeTCsl B CHIKEHUHU YpOBHEH mpumeceit (m/z 295,2 o XKXMC),
YTO 3HAYUTENbHO BJIMSET HAa YUCTOTY IOCIE.

bonee npeanoururtensHo, Ha Ctaguu 4 (i1) npumensitoT TI'P B kauecTBe paCTBOPHUTEIISL.

IIpenMy1ecTBO 3aKII0YAETCS B TAPAHTUH OTCYTCTBHS 3aryIIEHHUs U 00JIerYeHus IPOCTOrO
nepeMeIInBaHus ISl Oy YeHHs IPOAYKTa.

IIpennouturensuo, Ctagus 4 (1) BKIIOYAET MPOLECC NMEPEMEIINBAHUS C TOJIy4YEeHUEM
docdara Oensun 3-[2-(Oensmnaumernnazanuy M )3t |- 1 H-unnon-4-mna.

IIpouecc nepeMenuBaHus UMEET NMPEUMYILECTBO, 3aKII0YAIOIIEecss B TOM, YTO MPOLIECC
YIPOILIAETCS U BBIXOA YJIYUIIaeTCs.

Hdnsa toro, uyroObl peakiuss Ha Craguu 4 (ii) 3aBeplIMIACh, OTCJIEKUBAIOT YPOBHH
NPOMEXYTOUHOrO  coenuHeHuss 4A, wu mnpu 3aBepmenun  ¢ochar Oensun  3-[2-
(Gemsmnanmernnazanny M) T |- 1 H-unnon-4-una GuibTpyrOT U CyLIAT B MIEYH.

ITpenmyIecTBO 3aKI0YAETCS] B TOM, YTO MHHUMH3HPYIOTCS IPUMECH U TTOJyHaroT Oosee
YUCTBIN NMPOAYKT.

[IpennouturenbHo, B peakuuu Ha CTaauu 5 OTCIEKUBAIOT YPOBHH MPOMEXKYTOUHBIX
coenunenuii mo BOXX, npumensisi otHocutenpbHOe Bpemst ynep:xkanust (OBY), u 3aBepiieHue
OTIPEAEIISAI0T MO MPUCYTCTBUIO MIPOMEKYTOUYHBIX COeNMHEHUH B KonndyecTse MeHee 0,2%.

Heounmennepiii ncunounbun (npoaykra Ctaauu S, (12)) MMeeT OCHOBaHHBIE IPUMECH CO
CTaJuu 5, OTHOCHUTENIBHO BpeMs yiepskaHusi KoTopbix (OBY) B cmocobe B2XKX cocrasnsieT okoio
1,89 u 2,45, coorBercTBeHHO, U nicwionuH (OBY 1,66). Otu npumecu mokaszansl B Tadnuie 7.
OO6buHO HeounmeHHbIH newtonuouH (mponykT Cragun S (12)) umeet 0,24% niomanu npuMecu
¢ OBY 1,89, 0,03% mnomanu npumecu ¢ OBY 2,45 u 1,86% mnomanu ncunounsa. Kpome Toro,
npumech upodocdopHoii kucnotsl (OBY 0,31) mpucyTcTByeT B HEOYHIIEHHOM MCHIIOLHONHE,
HampuMep, Ha ypoBHe OkoJio 2-6% ruiomanu no BOXKX.

Ha sTOoM ypoBHE MOryT OBITH MPOBENEHBI MOCIEAYIOLINE MPOLECChl KPUCTATUIU3ALIUH C
NOJIyYEeHHEM 110 CYINECTBY YHUCTOrO TICHJIOLUMOWHA, HAmpUMep, TMCUJIOLMUOWHA, HMEIOIIEero
YUCTOTY, MO KpaiHel mepe, 95% mnomanau no BOXX, takyro kak, kpaitHeit mepe, 98% miomianm,
WM TaKyIO Kak, 1Mo KpaiHed mepe, 99% miomanu. B onnom Bapuante, npumecs nupodochopHoi
kucinotsl (OBY 0,31) mpucyTCTBYeT B MO CYIIECTBY YHUCTOM NcHiIonnOnHE Ha ypoBHE MeHee 0,3%
mowaau no BOXKX, nanpumep, menee 0,2% mnomanu, win, Hapumep, meree 0,1% rmiomanu.

Kpome Toro, Bo Bpemst 3TOH cTaauu AOOABISAIOT BOAY B PEAKIHOHHYI) CMECh IS
COXpaHEeHHs NICHIIONNONHA B PACTBOPE.

IIpeamodTuTenbHO, KATAIU3aTOP BOCCTAHABIUBAIOT (PUIIBTPALIHEH.
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IIpeanoururensHo, Ha Ctaauu 1 peakuuro nposoasT B JIXM u nupuause.

IIpenumy1ecTBO 3aKiI04aeTcss B OTCYTCTBUHU BOCIIJIAMEHSIFOIIMXCSl PACTBOPUTEIEH.

IIpennodTurensHO, PEAKLUMOHHYK) CMECh NPOMBIBAIOT JIMMOHHONH  KHCJIOTOM C
nony4derneM pH okouno 2-3 st yaaneHust n30bITOYHOTO MUPHUIANHA, U KUCIYIO a3y OTHENSOT OT
JAXM ¢asbL

IIpenMyIecTBO 3aKJIOYaeTCsl B TOM, YTO MOXET OBbITb BBIIEIEHO IMPOMEXKYTOYHOE
COeIMHEHNe 2A, UTO TO3BOJIIET OYUCTKY O3 M30BITKA OKCATUIIXIIOPUA.

bonee npennoururensro, JIXM da3sy 3arem npomeiBaroT OukapOonaTom Hatpus npu pH
OKOJIO 8.

IIpenmy1necTBo 3akirouaeTcsi B Oojiee YicToi 00padoTke.

IIpennoururensHo, anerar 1H-unnon-4-una ocaxxnar0T B renTaHe.

OTO NOMOraeT OCAKACHHUIO U MO3BOJSIET MPEOAOJIETh HEKOTOPbIE BOIPOCHI YaCTUYHOMN
PacTBOPUMOCTH.

ITpennoururenbHO, CybhaT MarHusi IPUMEHSIOT B KAYECTBE CYLIAIIEero areHTa.

ITpenmodTurenbHO, NPUMEHSIOT PacTBOPHUTENN TpeT-OyTuaMeTmioBbid 3¢up (MTBED) u
terparuapodypan (TT D).

[IpeanoyTuTenpHO, PeaKIHIO C OKCATIIXJIOPUIOM MPOBOAAT npu okojio 30°C-40°C.

ITpeumyiuecTBo 3akiodaercss B oOecrneunBaHMM OoJiee BBICOKOW CKOPOCTH PEaKIHH,
JAKOLIeH yJIy4IIeHHbIE YPOBHU 3aBEPILEHUS.

[IpennoyTHTEIBHO, MPOMEKYTOYHOE COSTUHEHNE 2A BBIIENSIOT PUIBTPALIUEH.

[TpenMyIIecTBO 3aKJIOYAETCS B OYHMCTKE MPOMEXKYTOYHOTO COEIUHEHUs Oe3 M30bITKa
OKCAJIMIIXJIOPUJA.

Ipennouturensro, Ha Crtamuu 2, cTaAiuM 1 MPOMEKYTOYHOE COEAMHEHHEe 2A TakxKe
TIPOMBIBAIOT JUISI yAAJICHUST H30BITOYHOTO OKCATMIIXJIOPUA.

IIpeanoururensHO, MpoMexyTOUHOE coennHeHue 2A npombiatoT MTED.

[IpenmouTHTenbHO, MPOBOAAT AOOABIEHHE T'eNTaHa Ui OCAKACHHUS JOMOJHHTEIBHOTO
MPOMEKY TOUHOTO COeAMHEHUs 2A.

IMpennoururensHo, Ha CTaauu 2, CTAAWH i1, JUMETHIIAMUH MPUMEHSFOT B U30BITKE.

[IpenMyIecTBO 3aKIIOUAETCs] B 3HAUUTENIBHO YJYYIIEHHOM mpoduie mIpuMeced u
MOJIy4a€MOM BBIXOJIE.

IIpennoururensHo, pH coxpansiercst Ha ypoBHE OkoJ10 miu Bbine pH 7.

IIpennoururensHo, peakiyio nposoaat B MTBD.

IIpennoyrurenpHO, 3Ta CTaAusl AOMOJHUTEIBHO BKJIOYAET CTAJUI0 OYHCTKH, KOTOpas
yAanseT COJM TUMEeTUIaMUHA.

IIpenmy1ecTBo 3aKiI04aeTcs B yJIyUlIeHUH YUCTOTHL

IIpenmnouTHTENbHO, 3Ta CTANS BKIFOUAET CTAJANU CYCIIEHIUPOBAHUS U (PUIIBTPALIUY.

IIpenmy1ecTBo 3aKiI04aeTcs B yJIyUlleHUH TEXHOJOTHYHOCTH U YUCTOTHI.

bonee mpenmouTHTENBHO, OHA BKJIKOYAET CycrneHAaupoBaHue ¢ Bomoil w/mmu UIIC,
(bunbTpaLnIO M CYLIKY BbIIeNeHHOro anerata 3[(aumermnkapbamonn)kapoonmi]-1H-nnnon-4-

nuia.
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IIpeumyiecTBO 3aKI04aeTCs B YJIyULIEHHUH YUCTOThI U BBIXO/1a U CHMDKEHUU THIPOJIN3a.

IIpeanoururensHo, Ha CTaauu 3 peakLuio NpoBOAST B pacTBoputene TT'®.

IIpenMy1ecTBO 3aKIF0YAETCs B ITOJYUEHHH CYCIIEH3UN/3MYIbCHUU O€3 3aryIeHus.

[IpennoururensHo, auerar 3[(mumeTunkapOamorn)kapbonmn|-1 H-unnomn-4-una
nobGasisitot B pactBop LiAlH, B TT'O.

IIpennouTHTENbHO, PEAKIUIO TAaCsAT alleTOHOM, 3aTeM JIMMOHHOM KHCIIOTOH, o0ecTiednBast
TO, YTO CMECh OCTaeTCsl CHIIbHO 1enouyHoi (pH 11 wmu BeIme).

IIpenmMy1ecTBO 3aKJIF0YAETCs B ITOJNyUYeHHH O0Jiee BBICOKOTO BBIXO/IA.

IIpennouturenbHO, MCUIOLUUH (QUIBTPYIOT U mpoMbiBaloT B TI'® u cycneHaupyoT B
PrOAc:MTBD, ¢punsrpyroT, npomeisaroT B MTBED u cymar.

IIpenmy1ecTBo 3aKJIFOYAETCsl B MOJYUYEHUN NMPOAYKTa BBICOKOM YHCTOTBI, HAIPUMeEp, 110
Kkpalineil mepe, 95% uncroro no BOXKX, nanpumep, no kpaitaeit Mmepe, 98% uncrtoro no BOXX,
WM, HAIPUMeEp, 1O KpaiiHen Mepe, 99% uncroro no BOXX.

ITpennoururenbHbIi criocod MPOU3BOACTBA BKIIOYAeT Kaxayko n3 Craauii 1-6, HO JOIKHO
OBITb MOHATHO, YTO KaXKIasl U3 XapaKTEPUCTHK MOXKET OCTABATHCS €AMHCTBEHHOW MM MOJKET
NPUMEHATHCSA B COYETAHUU C JIFOOOH APYroi XapaKkTepUCTUKOW U3 TOH K€ WM APYroil cTanuu
peaxkuuu.

INcunounbun nanuoi popmsl, I[Homumopda A nmu ITomumopda A’, u ncunonnbuH Takoi
BBICOKOI YHCTOTBI paHee He TOJTyYall, ¥ 3asBUTEISIM U3BECTHO, UTO HX nojyudeHue [Tonumopdp A
u [Tomumop¢ A’, B yacTHOCTH (KOTOpBIE MOKa3aHbl Ha ur 7a& 7b u 8a& 8b), siBysI€TCS] HOBBIM.
JeiicTBUTENIbHO, MPOU3BOACTBO Oonbinx naptuii [Tomumopda A siBisieTcst HOBbIM. PesyibraTom
METOAMKH KpPUCTAJUIM3ALMH B COOTBETCTBUH C JAHHBIM H300pEeTEHHEM MU, YaCTHYHO,
MPOU3BOACTBEHHOIO TMpOLIECCa SIBJISIETCS TOJYYE€HHE TAaKOHW BBICOKOM XHWMHYECKOW YHCTOTHI
KPHUCTAJUTUYECKOTO MCHUIIOLMONHA.

bonee Toro, ¢ yderoM HecTaOWIBHON TPUPOABI COEAMHEHUs, OHH TOJYYHJIH
KPHUCTAJUTHUECKYIO (GOpMy, KOTOpasi mokasaia cedst CTabMIbHON B TSKEIBIX YCIOBUSX (OMHMCAHBI
HIJKE) B TEUEHHE, 1O KpaiiHel mepe, 12 mecsiues.

Momumopd A u A’ (®@ur. 7a u 7b) ornuuaercs ot [lomumopda B (Pur. 7¢), I'mapara A
(®ur. 7d) u 3TanoNBHOTO conbBata (Pur. 7¢) u cmecu (Pur. 7f (Bepx)), uto oueBuaHO U3 ux [1P/]
mudpakrorpamm u JICK TepmorpamMm, Kak OIMHUCAHO HUXKE.

OTHOIIEHNE MEXTy Pa3IMYHBIMU MMOJMMOpQamMu rmokasaHo Ha Pwur. 9.

HeiicTBuTenpHO, pasmep W ¢dopMa  KPUCTAJIOB  ONPEAEISIFOTCS  METOIUKOM
KPUCTAJUTH3ALMH, ¥ OHH, B CBOK OdYepelb, MOTYT BIIMATh HAa CTAOMJIBHOCTH M CHOCOOHOCTH
MPOAYKTA K COCTABJICHHUIO.

B oco0eHHO mpenmnouyTHTEIbHOM BapHaHTE, ICHJIOLHOWH IMPOU3BOAAT O-CTaIUIHBIM
CII0COOOM, KaK MMOKAa3aHO HIKE:

CornacHo Apyromy acnekTy JaHHOTO M300pETeHHUs, MPENCTABJIEH CIIOCO0 MPOU3BOACTBA
KPUCTAJUTMYECKOTO TCUJIOMMOMHA COTJIACHO TMEPBOMY AacCHeKTy HaHHOTO —H300peTeHws,
OTJMYAIOIIHUNACS TEM, YTO CIOCOO BKJFOYAET BOMHYIO KPHCTAUIM3ALMIO TICHIOLMUOWHA C

KOHTPOJIMPYEMOH CYIIKOW C moiydeHueM kpucrajummdeckoro I[Hommmopda A ncunonubuna wimu
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ITonmumopd A’, cormacHO NEpBOMY acleKTy MaHHOrO Hu300pereHus. B omHOM BapmaHTe,
NPEACTaBIeH Crocod MPOW3BOACTBA KPHUCTAJUIMYECKOTO IICHIOMUMOWHA COTJIACHO MEPBOMY
aCTMeKTy JaHHOTO HW300peTeHUs, OTJIMYAIOIIMUNACS TeM, YTO CHOCO0 BKIIOYAET BOIHYIO
KPHUCTAJUTU3ALHIO, C KOHTPOJIHMPYEMOH CYIIKOMH, € TOTy4YeHHEM KPUCTAIUTMIECKOrO NICHIIONUONHA
- ITommopda A nnm IHonmumopda A’ ¢ ITPJ] iudpakTorpamMmoi, KoTopasi, o CYIIECTBY, TIOKa3aHa
Ha Qur. 7a wim @ur. 7b, n JICK tepmorpamMmoii, Kkotopas, 1o CyLiecTBy, nokasana Ha @ur. 8a
wii 8b. B ogHOM BapumaHTe, NpencTaBieH CIOco0 MPOM3BOACTBA MCHJIOLMOMHA COTJIACHO
NEPBOMY AaCMEKTy JAaHHOTO M300pPETEeHHs, OTIMYAIOIIUICS T€M, YTO CIOCO0 BKIIOYAET BOIHYIO
KPUCTAJUIM3ALUI0 C  KOHTPOJUPYEMOW CYIIKOM C TIOJY4YEeHHEM  BBICOKOM  YHCTOTBI
Kpuctajmmueckoro ncwionubmna - Ilomumopdha A  wmm  Ilomumopdpa A’ ¢ IIP]]
audpakrorpaMmoii, koropas nokasana Ha @ur. 7a unu @ur. 7b u JICK TepmorpaMmoii, koropas
nokaszana Ha @ur. 8a i Pur. 8b.

IIpennouturensuo, Ilomumopd A u Ilomumopd A’ ABIAIOTCS H30CTPYKTYpPHBIMH
BapuanTamu ¢ [IP/] nudpakrorpamMmmamu, KOTOpbI€, IO CYIIECTBY, MOKa3aHbl Ha Pur. 7a u Pur.
7b, u ICK TepmorpaMmmaMu KOTOpbIE, TIO CYIIECTBY, OKazaHa Ha ®wur. 8a u ®wur. 8b.

bonee npeanoyTuTeNbHO, ICUIOMUOMH NEPEKPUCTAIUIN30BBIBAIOT B OKOJIO 10-20 oOpemax
BOJIbI, HATPEBAIOT NPU MEpEMEIINBAHUH 10 TEMIIEPATYPHI, 10 KpaiiHeil mepe, 70°C, noounInaroT
Ha QUIIbTPE C MOAXOALIEH HAPE3KOi (OOBIMHO, HIIKE S MKM), BBICEBAIOT MTPU TEMIIEPATYPE OKOJIO
70°C u OXJaXKIArOT MOA KOHTPoJieM 10 okojio 5°C B TeyeHue Ooee 2 4acoB.

bonee mpenmoutuTenbHO, COcO0 BKIIOYAET KOHTPOJHPYEMOE OXJIAKIEHHE, KOTOpOe
CHIDKaeT Temreparypa Ha okoiio 5°C-15°C B vac, Oonee npennouturenbHo, okojio 10°C B yac.

[IpennoyTuTenbHO, CTAAUI0 JOOYUCTKH Ha (UIBTpE MNPOBOAAT uepe3 (UIBTP
MOIXOASIIETro pa3mepa, Takoi kak 1,2 mxm win 0,45 MKM BO BCTPOEHHOM (puIibTpe.

IIpennoururensHO, NepeMeLIMBaHUE MPOBOAAT NepemelmnBaHueM npu okojo 400-500
00./MuH, 00bIMHO 0KOJIO 450 00./MUH.

[IpennmouTturenbHO, 3aTpaBKoi sBisieTcss I uapat A ncunonubuHa. B ogHOM Bapuanre,
0,1% MacCcOBBIX HJIK MEHEE 3aTPaBKU JOOABJISIFOT B MPOLIECC.

[IpeanoyTureapHO, KPUCTATUTNIECKUI ICUITOUOWH BBIIENSIOT BAKyyYMHON (DUITbTpaLHen.

B ongHoM BapuaHTe, BblIEJ€HHbIE KPUCTAJUIbI CyIIaT 6 6aKyyme TPU TemrepaType, 1o
kpaiineii mepe, 30°C, Takor kak 30-50°C, wmnu Takoi kak 40-50°C. B omHOM BapuaHre,
BBIICJICHHBIE KPUCTAJUIBI CYLIAT 6 6aKyyMe B TE€UECHHE, IO KpaitHel mepe, 10 gacos, Hanpumep,
12-18 yacos, unu Hampumep, okojo 30 dacoB. B onHOM BapuaHTe, BBIAEIECHHBIE KPHUCTAJIBI
CyLIaT 6 6aKyyme IpU TeMIieparype 1o kpaiiHeit mepe, 30°C, takoii kak 30-50°C, unu Taxkoii kak
40-50°C, B TeueHue, no kpaiineit mepe, 10 yacos, Hanpumep, 12-18 yacos, uamn HarpuMep, OKOJIO
30 yacoB. B ogHOM BapuaHTe, Bbli€JIEHHbIE KPUCTANIbI CYIIAT A0 TEX IOp, MOKa BbIIEJIEHHbIE
KPUCTAJUTBl HE TOTEPSIOT MeHee 2% B TecTe MOTepH NpH Cyluke, Hampumep, meHee 0,5%
MacCCOBBIX.

IIpeanoyTurenbHO, BblIEIEHHBIE KPUCTAUIBI IPOMBIBAIOT HECKOJIBKO pa3 B BOJE U CyIIAT
6 saxyyme 1ipu okosio 50°C B TeueHue, no kpalineii mepe, 12 4yacos.

ITonyueHHble KpHCTAIBl OOBIMHO OTHOCHTENBbHO Oosbmme (50-200 MHKpPOHOB) H
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OIHOPOAHBIE, TPU PACCMATPUBAHUHU NTOJ MUKPOCKOIOM X 10, 4yTo nokas3aHo Ha @wur. 16a.

OTO OTIMYaeTCsl OT KPHUCTAJUIOB, MOJYYEHHBIX O€3 KOHTPOJIHUPYEMOTrO OXJIAXKIEHHUS,
KOTOpble HAMHOTO MeHbIIero pasmepa (00brdHO 5-50 MHMKpPOHOB) NpPU pPacCMaTPUBAHUHU MOJ
MUKpockoroM X 10, uro nmokaszaHo Ha ®@ur. 16b.

Cranus 1: Cunres anerara 1 H-unnon-4-una (3)

OcHOBHOI peakuueil siBisieTcs peakuust 4-runpokcunrnona (1) ¢ yKCyCHBIM aHTHIPHIOM
(2) ¢ monyuenuem auerara |H-unnon-4-una (3); (Pur. 2)

Haunbonee npeanoururensHo, ctaaus | MpOXOAHT ClEAYIOINUM 00pa3oM:

4-runpoxcuunnon (1), AXM (12) u nupuans (13) 1o6aBasOT B COCY U OXJAKAAOT J10
okoo 0-5°C. YkcycHblit anruapua (2) 1o0aBisIFOT MO KaIlisiM, © CMECh HArpeBaroT 10 OKOJio 20-
25°C u mepemMemMBalOT A0 MOJHOrO pactBopeHus: no BOXKX. PeareHTel NPOMBIBAIOT BOAHBIM
pactBopoM JuMOHHOH kucnotel (14) m BomueiM NaHCOj; (15), cymar nag MgSO, (16),
(GUIBTPYIOT U BBIMAPHUBAIOT A0 MPUOIU3UTEIHHO MOJOBUHBI 00beMa. JlobassitoT renran (17), u
JUCTUUISILUIO MPOBOASAT AJA yAaneHus ocHoBHON yactu JIXM. CMmech OXnaxaarT 10 OKOJIO S-
25°C, GuabTpyrOT, NPOMBIBAIOT I'eNTAHOM U CyINAT B BAaKYYMHOW MEYH B TEYEHUE HOYM IS
BbiieneHust aunerara 1H-unnon-4-una (3) B BHIE TBEPAOrO BELIECTBA, MOAXOISINErO s
IIPUMEHEHUs Ha CJIEAYIOIEH CTalHuu.

Cranus 2: Cunres anerata 3[(aumerunkapbamonn)kapoonmn |- 1 H-unnomn-4-umna (6)

OcHoBHOI peaxiyei siByisieTcs peakuus anerata 1H-unnon-4-una (3) ¢ okcaamiIxaopuaom
(4) u numeTunamuHoM (5) ¢ monyueHrem anerata 3 [ (aumetunkapbamornn)kapoonun|- 1 H-unnos-
4-una (6); (®wur. 3)

Haubonee npeanodTurenbHo, cTaaus 2 MPOXOAHT CIEAYIOIIHUM 00pa3oM:

Auerar 1H-unnon-4-una (3) pactsopsitot B cMecu TT'® (19) u MTBD (18) npu koOMHaTHOIA
temnepatype. Okcamuixyopun (4) 1o0aBIISAIOT MO KAILISIM, TTO3BOJISIS SK30TEPMUYECKY IO PEAKIIHIO
npu okojo 35-40°C. UHTepBan TemmepaTypbl COXPAHSIOT BCE BpeMs A00aBJeHUs. 3areM
PEaKIHOHHYI0 CMeCh niepemernuBaroT mpu o0kojio 40°C no 3aBepuenus no BOXX. Peakunonnyo
CMeCh OXJIAKAAT A0 KOMHATHOW Temmeparypbl U ao0aBisitoT rentaH (17), 4TO BbI3bIBaET
BBINAJCHNE B OCAIOK JIOTIOJIHUTEIBHOTO TBEPAOTo BemnecTBa. CyCNEeH3HI0 MEPEMEIIHBAIOT, 3aTEM
JA0T OCeCTb, 3aTeM YAAJSIFOT OCHOBHYKO HacTh pactBopurens (18/19) nexantmpoBaHuEM.
Teepaoe BeiecTBO ABaKAbI MPOMBIBAIOT B cocyae renraHoM (17). Jobasmsror MTBED (18) ¢
NOJIYYEHUEM JKEJITOW CYCHEH3UH, U CMECh OXJIAKHAT a0 okoso -20°C. JloOaBisiroT pacTtBop
nuMeTtwiaMmuHa (5), coxpanssi temrnepatypy ot -20°C nmo -10°C. 3areM peakuMOHHYIO CMeCh
HArpeBalOT /10 KOMHATHOH TeMIepaTypsl M MEPEMEINNBAIOT 1O 3aBEpIUEHHs, A00aBIsst
JOTIOTHUTENbHBI TUMETHJIAMUH TPH HEOOXOAMMOCTH. PEakIMOHHYI0 CMeCh (HIBTPYIOT,
npombiBatoT rentaHoM (17) w cymar B BakyyMHOW mnieud. HeouwineHHbI anerar
3[(mumeTunkapbamonn)kapobouun|- 1 H-unnon-4-una (6) 3aTeM OYMINAIOT CyCHEHIUPOBAHUEM B
Boze (20), 3arem UIIC (21) u 3aTeM cy1iaT B BaKyyMHOM T€YH € MOJy4eHneM (6) B BUAE TBEPAOTO
BEIIECTBA JIJIsI TPUMEHEHHSI Ha CIIEAYIOIIeH CTaHH.

Cranus 3: Cunre3 3-(2-(aumermnamuHo)3tiin)- 1 H-uanon-4-ona (Ilcunouun) (8)

OcHOBHOI1 peakuueii siBisieTcs peakuus anerata 3[(aumernnkapdamonn)kapbonm]-1H-
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uHnon-4-mna (6) ¢ amomoruapunom Jutus (7) ¢ noaydenuem rncunonusa (8); (dur. 4)

Hawnbonee npeanodrurensHo, cTaaus 3 MPOXOAHT CIEAYIOIINM 00pa3oM:

Auerar 3[(numerunkapdamorn)kapbonwn|-1H-unnon-4-una (6) nepememusator B TT' @
(19) u oxnaxgarot 10 okono 0°C. TI'® pacteop LiAlH, (7) noGaBmnsiroT mo KarisiM, COXpaHsis
temrieparypy okoso 0-20°C. 3aTemM peakIHOHHYIO CMECh KHIISITSIT ¢ OOPATHBIM XOJIOIMIBHUKOM
no 3asepuieHnst mo BOXX. Peakimonnyro cmech oxnaxnaroT a0 0°C u mbsrrok LiAlH, racsar
nobasyieHueM arieToHa (22), 3aTeM BOJHOTO pacTBOpa JIMMOHHOM KuCOTHI (14). 3aTem mapTuio
GUIbTPYIOT I yAajeHus coied nutus u amoMubus. ®Punbtpar cymar Hagy MgSO, (16),
(GUIBTPYIOT U KOHLEHTPHUPYIOT U 3arpy>KaroT B CIOH ABYOKUCH KpeMHHUsA (23). Cioit 35moupyioT
TT'® (19) u ppakuum, coxmepkaiue MPOAYKT, BeImapuBaroT. [lonyueHHOe TBepAOe BELECTBO
cycnieHnupyioT B cMmecu IPrOAc:MTBD (24/18), ¢unbrpyror u npomeBator MTBD. Tsepnoe
BEIIECTBO CYIIAT B IE€YH C MOJyUY€HHEM BBICOKOHM YMCTOTHI IcUiouuHa (8) B BUAe OenoBaToro
BEIIIECTBA.

Cranus 4: Cunres pocdara 6ensun 3-[2-(Oensmnaumerunazanny M )3T |- 1 H-unnon-4-
una (10)

OcHOBHOI1 peakiyel siBisieTcst peakuus rncwionuna (8) ¢ rerpadensunnupodocdarom (9)
¢ nony4yeHueM (ocdara Oensun 3-[2-(OensunnumernnazanuyMun )3t |- 1 H-unnon-4-una (10),
(®ur. 5)

Haubonee npeanoyruTensHo, cTagus 4 MpOXOIUT CIENYIOUM 00pa3oM:

3arpy:xatot ncwtoimH (8) B cocyn, 3ateM no0aBisitor TI'® (19). PeakimoHHyO CMeCh
oxyaxaarT 1o temneparypsl oT -50°C go -70°C u NaHMDS (25) no6aBnisitoT 1o KaruisiM npu
temneparype ot okojio -45°C pmo -70°C. Temmepatypy moomatr no ot -45°C mo -60°C wm
nobasysitoT TeTpabensuanupodochar B TI'D. IMapturo HarpeBaroT o 0°C, 3aTem TBepibie
noOOYHBIE TPONYKTHl YHAJSIIOT (QuibTpanuei, U (UIbTPAT KOHLUEHTPUPYIOT & BAKyyMe.
KoOHIeHTpHpOBaHHYIO CMeCh 3aTeM HarpeBaroT 10 okoio 40°C u mepeMeuruBarT 10 TeX Mop,
MOKa MPOMEKYTOUHOE COeTMHEHHE He TIPEBPATUTCS B PoaAyKTa co ctaauu 4 (10) - KOHTPOJIUPYIOT
orcnexuBaHueM U npumeHeHueM BOXKX. mapturo oxnaxnarot go okomno 0-5°C, u nonydeHHoe
TBEPJIO€ BEIIECTBO YAAISIOT (PriIbTpaLifiell v CyLIaT 6 6akyyme ¢ nonyueHueM gocdara OeH3mn 3-
[2-(GensmnnumeTrnnazanuy Mui )3Tui |- | H-unnon-4-una (10) B BuIe TBEPIOTO BEIIECTRA.

Cranus 5: CunTe3 npomMekyTodHoro ruapodocdara 3-[2-(qumernnazanny Mui)a T |- 1 H-
uHnon-4-mna (HeounmeHHsld [Iennornubun) (12)

OcHoBHast ~ peakuust  BKJIKOYaeT  B3aumozeiictBue  Qocdara  Oemsmnm  3-[2-
(6emsungumertmnazannymun )3t |- 1 H-uanon-4-una (10) ¢ Bomopomom (11) ¢ monyueHuem
ncunoundbuna (12), (Pur. 6).

Hawnbonee npeanodTuTensHo, CTaaus S MPOXOAHT CIEAYIOIINM 00pa3oM:

B cocym zarpyxaror Pd/C  (26), wmeramon (24) wu  dochar  3-[2-
(6ensmnmumerninazaany M )T |- 1 H-uanon-4-una (10), U monydeHHYIO CMeCh MPOAYBAKOT
Bonopoaom (11) no 3aBepmenus mo BOXKX. Ouunmennyro Bony (20) moOaBstOT BO BpeMsl 3TOT0O
npoliecca JAJist COXpaHeHusl mpoaykTa B pactBope. Cmech HarpeBaroT 10 okoiio 35°C-45°C u 3aTtem

¢bunbTpyroT uepes cinoit Llenura (27), mpombiBast MetaHonoM (24) u ouniieHHo# Bonoit (20).
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QDunbTpaT BBINAPUBAIOT 6 6AKYYMe, a3€0TPONUpys dTaHOoJIoM (28) ¢ monydeHHeM
POMEKYTOUHOTO ncronmubuna (12).

Cramusa 6: Cunre3 rugpodocdara 3-[2-(mumerwnazannymun) T |-1H-unnon-4-nna
(ITcunouubun)

OcHOBHOI cTanuell oumcTKU/OmpeneneHuss mnoauMopda sBIseTCs CTanus BOIHOU
KPUCTAJUTH3ALMed C MOCIEAYIOIUM KOHTPOJHPYEMbIM OXJIXIEHHEM WU CTagueill CyILIKH, C
MOJIyYEeHUEM BBICOKOM YHCTOTBI KpUCTAJUIM4YecKoro mncwnonmbuna, Ilomumopdpa A  wmm
IMonmumopda A’.

Hawnbonee npeanodrurensHo, cTaaus 6 MPOXOANT CIEAYIOIINUM 00pa3oM:

ITpomesxyTounsiii [Tcunommoun (12) (cTamus 5) 3arpy:karT B COCY] C OUUIIEHHOH BOOM
(20), u cmecp HarpeBaroT A0 pactBopeHus ncunonuduHa (12). ITomyueHHbI OCHOBHOH pacTBOp
3aTeM Ao4uInarT (QuiabTpalued B 3apaHee HarpeTblii cocyn. TemmepaTypy IOBOIST [0,
npennoutuTesnbHo, okono 68°C-70°C, u 3atpaBky rumpara [lcmmommOuna (t.e. ['mapar A)
N00aBJIAIOT K peakmoHHON cMecu. ITapTuio 3aTeM OXJIa)AaroT NoA KOHTpoJsieM 10 okono 0-10°C
U NEepeMEeLINBAIOT, U TBEPIblE BEIIEeCTBa COOMPAIOT (GHUIbTpaLueidl M MPOMBIBAIOT OYUINEHHOM
BOMOH. BbineneHHble TBepAble BEIIECTBA 3aT€M CyLIaT 6 6aKyyme C TOJY4YEHUEM BBICOKOHN
YHCTOTHI KpucTajnieckoro Icunounbuna, [Tonumopda A umu A’, B Buae 0e10BaTOro TBEPAOTO
BEILIECTBA.

KPATKOE OITMCAHME YEPTEXXEU

BapuaHTbl TaHHOTO N300pETEeHNUs OMUCAHbI HUXKE CO CCBIIKOH HA MpHIIaraeMble 4YepTexXH,
B KOTOPBIX:

Ha ®ur. 1 npeacrasneHa cxema peakiuu, onucaHHoi B JNP;

Ha ®ur. 2 npeacraBnena cxema peakuuu co Craamu | OXHOro acrekra AaHHOTO
nu3o00pereHus;

Ha ®ur. 3 npeacraBneHa cxema peakuuu co Crtaauu 2 OIHOrO acrekTa AaHHOIO
nu300pereHus;

Ha ®ur. 4 npeacraBneHa cxema peakuuu co Crtaauu 3 OIHOrO acrekTra AaHHOIO
nu3o00pereHus;

Ha ®ur. 5 npeacraBnena cxema peakuuu co Craauu 4 OIHOrO acrekTra AaHHOIO
n300peTeHus;

Ha ®ur. 6 npeacraBneHa cxema peakuuu co Crtaauu 5 ONHOrO acrekTra AaHHOIO
n300peTeHus;

Ha ®ur. 7a npencrasnena [TPJ] nudpakrorpamma ITomumopda A (GM764B);

Ha ®wur. 7b npencrasnena [TP]] nudpakrorpamma [Momumopda A’ (JCCA2160F),

Ha ®wur. 7c npencrasnena [TPJ] nudpakrorpamma [Tomumopda B; (JCCA2160-F-TM2),

Ha @wr. 7d npencrasnena I1P/] nudpaxrorpamma ['mapata A (JCCA2157E);

Ha @wur. 7e npencrasnena I1PJ] nudpakrorpamma staHomsHOro conbeata (JCCA2158D);

Ha ®ur. 7f npencrasnena ITPJ] nudpakrorpamMma MpoAyKTa, MOTYYSEHHOTO BO BpeMsi
passutus nporuecca (CB646-E) (cBepxy) - mo cpaBHeHuro ¢ qudpakrorpammamu [lomumopda A’
(JCCA2160F) (1o cepenmne) u ITomumopda B (JCCA2160-TM2) (cauzy);
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Ha @wr. 8a nmpencrasnena JICK u TI'A tepmorpamma [Tonmumopda A (GM764B);

Ha @wr. 8b npencrasnena JICK u TT'A tepmorpamma [Tomumopda A’ (JCCA2160F);

Ha @wr. 8c mpencrasnena JICK tepmorpamma [Tonmumopda B (GM748A);

Ha @wr. 8d npencrasnena JICK u TT'A trepmorpamma 'mapata A (JCCA2157E);

Ha ®ur. 8¢ mpencraBnena JICK u TI'A TepmorpamMma 3TaHOJBHOTO COJIbBAaTa
(JCCA2158D);

Ha ®ur. 9 dazoBas nuarpamma (popMbl, MOKA3bIBAIOLIAS B3aUMOOTHOLIEHHE (HOPMBI B
CHUCTEMAax Ha OCHOBE BOJBL,

Ha ®ur. 10 mpeactasien 'H SAMP cnexkrp Ilcunonubnna;, (uuratb BmecTe C
COOTBETCTBYIOLIUM ITPUMEpPOM 7),

Ha ®wr. 11 mnpencrasien C SAMP cnektp IlcmmounbuHa; (4utaTh BMECTE C
COOTBETCTBYIOLIUM ITpUMeEpoM 7),

Ha @ur. 12 npencrasnen I[1P-UK cnextp [lcunonnbuna,

Ha ®uwur. 13 npencrasnen macc criektp [Icnnountuna;

Ha ®wr. 14 npeacrasiena npoHyMepoBaHHas CTPykTypHas popma [cunonnbuna;

Ha ®ur. 15 npeacrasieHa kpuBasi pACTBOPUMOCTH OT TemriepaTypbl auist [lcunonmbuHa B
BOJIE;

Ha @ur. 16a npexncrasnena MukpodoTorpadus, moka3plBaroIas KPHCTAIUIbL, IOy YeHHbIE
IIPU KOHTPOJIUPYEMOM OXJIAKIEHUHY,

Ha ®ur. 16b npencrasnena mukpodoTorpadusi, MOKa3bIBarOIIAs KPUCTAIIIBL, IOy YeHHbIE
IIPU HE KOHTPOJIUPYEMOH CYIIKE OXJIAXKACHUEM;

Ha @ur. 17 npencraBieHa ¢as3oBas auarpamMva (OPMbI,  [MOKA3bIBAOIIAS
B3aMMOOTHOIICHUS] OPM B pa3HBIX CUCTEMaX PaCTBOPUTENEN,

Ha ®ur. 18 npencrasnena [TPJ] nudpakrorpamma - [lladnon C st TBEpABIX BEINECTB,
BbIAeNeHHBIX Tipu 25 u 50°C,;

Ha ®wur. 19 npexncrasnenst [1P/] nudpakrorpammer - [labnonst D, E u F nist TBepabIx
BELIECTB, BblAENeHHBIX nipu 25 u 50°C,;

Ha ®wur. 20 npencrasneno cpaBuenue [1P/] nudpakrorpamMm, mOIyYEHHBIX AJIST TBEPIABIX
BEIIIECTB, BbIIEJICHHBIX MPH ypaBHOBeIUBaHUN amopdHoro [IcunonudnHa B pacTBOPHUTEISIX A-
H;

Ha ®wur. 21 npencrasneno cpaBuenue [1P/] nudpakrorpaMm, NOIyYEHHBIX AJIST TBEPIABIX
BEIIIECTB, BBIACJIEHHBIX IPU YpaBHOBemBaHUU amopdHoro [lcunonubduna B pacrBopuresx I-P;
u

Ha ®wur. 22 npencrasneno cpasuenue [1P/] nudpakrorpamMm, NOIyYEHHBIX IS TBEPABIX
BEIIIECTB, BBIICJICHHBIX MPH YpaBHOBeHBaHUN aMmopdHoro Ilcunounbuna B pactBoputensax R-
Y.

ITOJAPOBHOE OITMCAHHME

B orimume OT HM3BECTHOTO YpPOBHS TEXHHKH, NAaHHOE H300pETEeHHE PacCMaTPHUBAET
NOJIy YeHHE TICHIONONHA B KOMMEPUECKOM MaciuTade, B KOJIWYEeCTBAX WK MAPTHSX, 10 KpaiiHen

mepe, 100 1, u, Ooniee MpeANOUTUTENBHO, 1O KpaiiHeil Mepe, 250 r, ypoBHsx Ha 1 log mu 2 log
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BBILIE, U€M YPOBHH, onricaHHble B JNP, rae onucan “kpynHO” MacIuTaOHBINA crtocod MoydeHus
KOJIM4YECTBE B rpaMMax Ha ypoBHe 10 r mikamsL

JIns neMOHCTpaLu MHOTUX 3HAYUTEIbHbBIX CTaauil pa3sutus u3 JNP, B onucanuu Huxke
MPEACTABJICHBl AETAIU SKCIEPUMEHTOB M HUCCJIEIOBAHUN, MPOBEAEHHBIX HAa KAKAOW U3 CTaaU
crioco0a, KOTOpble WIIIOCTPUPYIOT BBIOOp, CAENAHHBIM IS NMPEOAOJNEHUS] MHOKECTBEHHBIX
TEXHUYECKHX MPoOJieM, BO3HUKIIUX NpU npousBoacTee ncuionuduHa (7) nns GMP B kpynmHOM
macmTade (BKIOYAs pa3NUUHbIE MPOMEXKYTOUHBIE COeauHeHus (2-6)), HauumHast C 4-
rugpokcuragona (1).

Ccbutka Ha KOHKPETHOE YMCJIOBOE 3HAUEHHE BKIFOUAET B celsl, MO KpaiHel Mmepe, 3TO
KOHKPETHOE 3Hau€HHue, €CIM KOHTEKCT SIBHO He NMpeAnuchiBaeT nHoe. Koraa BblpaxkeH MHTEpBal
3HAYEHMH, APYrol BApUAHT OCYIIECTBJICHUS BKIIOYAET B €051 OT OJHOrO KOHKPETHOTO 3HAYEHHSI
W/WIM 10 APYroro KOHKPETHOro 3HadeHus. Kpome TOro, ccbuika Ha 3HAU€HUs, yKa3aHHbIE B
MHTEpBasax, BKIIOYAET KaKA0e 1 II000€ 3HaYeHUE B ’TOM HHTepBajie. Bce MHTepBabl SBISAIOTCS
BKJTIOYAIOIIUMH 1 KOMOUHHUPY EMBIMH.

Korna 3HaueHus BbIpa)XeHbI B BUE TPUOIMIKEHUH C HCIIOIb30BAHUEM PEIIIECTBYFOIIETO
«OKOJIO», TOJIKHO OBITh MOHSTHO, YTO KOHKPETHOE 3HaUeHHe 00pa3yeT Apyroi BapHaHT.

Kak 3necpy ucnomnb3yercs, GOpMbl €TUHCTBEHHOTO YHCIIA «a», «any M «the» BKIOYAIOT
MHO>KE€CTBEHHOE YHUCJIO.

TepMuH «OKOJI0» NPU UCTIONB30BAHUU B OTHOLIEHUH YHCJIOBBIX HUHTEPBAJIOB, PEEIbHBIX
3HAYEHHH MJIH KOHKPETHBIX 3HAYSHHH HCIIONB3YeTCs UIsi 0003HAYEHHSI TOTO, YTO MPHUBEIEHHbIE
3HAYeHUs] MOTYT BapbHpoBaTbcsa 10 10% oT ykasaHHOro 3HaueHus. [IOCKONbKY MHOTrHE W3
YHCJIOBBIX 3HAYEHHH, UCIIONIb3YEMbIX 3/1€Ch, ONpeAeNeHbl HIKCIIEPUMEHTAIBHO, CIELHANINCTaM B
JaHHOW OONACTH NOJDKHO OBITh TMOHSATHO, YTO TAaKHE OINpPENEeNIeHUs MOTYT, U 4acTo OynayT
BapbUPOBATLCS B 3aBUCHMOCTU OT PAa3JIMUHBIX 3KCIEPUMEHTOB. 3HAU€HUs, HCIOJIb3yeMble B
JAHHOM JOKYMEHTE, He JOJDKHBI PacCMaTpPUBATBHCS KaK YPEe3MEPHO OrPaHUYMBAIOINNE B CHUIY
ATOro MpHCylIero u3MeHeHus. Takum oOpa3oM, TEPMUH “OKOJIO” TPUMEHSIOT JJIsi BKJITFOUEHUS
m3Menenuii £10% wunu MeHee, u3MeHeHuii +5% win MeHee, uzMeHeHuii +1% wuiIM MeHee,
usmeHeHut £0,5% unu menee unu namenennii 0, 1% uau MeHee OT yKa3aHHOTO 3HAYEHUSI.

Hcnonp3yemble 311€Ch TEPMHH «JISYEHHE» U TIOAOOHbBIE TEPMHUHBI OTHOCSITCS K CHI)KEHHEO
TSDKECTU W/MJIM YaCTOThl CHMIITOMOB, YCTPAHEHUIO CHMITOMOB W/WJIM OCHOBHOW MPHUYHHBI
YKa3aHHBIX CHMITTOMOB, YMEHBIICHHUIO YaCTOTHI HJIH BEPOSITHOCTU TOSIBJIEHHUS] CHMITTOMOB H/HJTH
UX OCHOBHOH NPHUYUHBI, 3a€PKKE, MPENOTBPAINCHUIO /WM 3aMEJIEHHIO MPOrPECCHPOBAHUS
3a00seBaHNi W/WIM PACCTPONCTB M YIIYUIICHUIO MJIM YCTPAHEHHIO TOBPEXACHUH, BBI3BAHHBIX,
MPSIMO WJIH KOCBEHHO, 3a00JIeBaHUSIMH W/UJTH PACCTPONHCTBAMH.

31ecy MPUMEHSIOTCS clieayrone abopeBuaTy phl:

JACK - Tndpdepenunanpaas CKaHUPYIOIIAs KaJOPUMETPHUS

KT - xomHaTHas Temneparypa

MTBD - meTun-tpeT-0y THIIOBBIH 3dup

TT'A - TepMOrpaBUMeTPUYECKUI aHATIN3

TT'® - rerparunpodypan
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OTH. - B OTHOLIEHUU

ITP]] - IToporukoBasi peHTI€HOBCKas TU(pakuus

IMPUMEP 1

CTAUA 6 CIIOCOBb KPUCTAJIUIM3ALIMH U ITOJTYYEHHBIE ITOJIMMOP®bI

DKCTEePUMEHT ¢ nosyueHneM Gopmsl A’

1,0 r HeounmmenHoro Ilcunonubuna 3arpysxaroT B 25 mu xkondy. Jobasmstot Boay (12,8
M1/ 16 00BEMOB B 3aBHCUMOCTH OT aKTHUBHOCTH MCXOAHOT0O MaTepuaia). CMech mepeMenInBaoT U
HarpesatoT 10 80°C. Ilony4aroT TEeMHO-KOpPUYHEBBIH PacTBOpP C BUAMMBIMU HEPACTBOPEHHBIMU
TBepAbIMU BemecTBaMu. CMech noounimaroT Guisrpanuei dyepe3 Harpetsiii 0,45 MkM QUIBTp B
ropsiuyto 25 mi konOy. HepacTBopeHHbIE TBepAble BEIECTBA YOAJISAIOT C IMOJYyYEHHEM TEMHO-
KOPUYHEBOIO pacTtBopa. PacTBop mOBTOpHO ypaBHOBemMBarOT npu 75°C M 3aTeM MEIJIEHHO
oxjaxgaroT (10°C/gac) mo TemmepaTypsl OKpykawomiei cpenbl. I[lomyueHHbd OnemgHO-
KOPUYHEBbIIl paCTBOP YPAaBHOBEIIMBAIOT NPU TeMIIEpaType OKpY Karoliel cpenbl B TeueHue 16
gacoB. Cycnensuro oxnaxnaroT A0 5°C 10 BblAENEHUs TBEPAOIrO BEIIECTBA BaKyyMHOMH
¢dunbTpauueii. @PUIBTPOBATBHYIO JIETEIIKY MpombiBatoT Bomoit (0,8 mu/l o6bem) u cymar 8
saxyyme nipu 50°C B Teuenue 16 yacos. Beixon 75%, xumuueckas uucrora 99%, AMP ananus
>98%.

OnucaHHyIO BbILIE METOAMKY MOBTOPSIIOT ¢ 14 obbemamu (11,2 mur) Boasl. Bexon 69%,
XuMmudeckas yuctora 99%, SAMP ananuz >98%.

B obonx cnyuasix pactBopeHue HeounineHHoOro IlcunormbuHa KOCTUraeTcss mpu OKOJIO
75°C. ITpu NOCTENIEHHOM OXJIa’KI€HUH, BhIMAJEHHe OCaKa HaOM0 a0 T npHu 0koJio 60°C.

B oboux cnyvasx, nmonyvaroT ITonmumopd A’ ncunouubuna, mnoarBeps;kaaroT ITP]
(mudpaxrorpamma coorserctByet @ur. 7b) u JICK (Tepmorpamma coorBetcTByeT Dur. 8b).

DKCTIEPUMEHT C MoJy4eHHeM GpopMbl A

94 r Heountennoro Ilcunounbuna, noxydennoro Ha Ctaguu S (yucrora okoso 93% 1o
B3XX ¢ okoo 4% nupodocdaTHOM MpuMecH) MOABEPTalOT BOJHONM MEPEKPUCTAIIH3AINH, KAK
NPEACTABICHO HIKE:

B mpotokosne MCnonp30BaHO AOCTATOUHOE KOJMUecTBO BOABI (12 00BeMOB), ObicTpast
CKOpOCTb nepemMernuBaHuy (450 00./MUH) U KOHTpOJIHPYeMblid ipod b oxnaxaeHus (10°C/).

Icunonuodun (94,0 r) (CBO650E) 3arpy»xarot B 2 1 kondy. [obasnstoT Boay (902 mu, 12
00BEMOB B 3aBUCHUMOCTH OT AKTHBHOCTH HCXOOHOro Mmarepuaia). CMech NMepeMemuBarT U
HarpeBatoT 10 okojo 78°C. Iloiay4aroT TEMHO-KOPUYHEBBIM pacTBOp C BUAMMBIMU
HEPaCTBOPEHHbIMU TBEPABIMH BeliecTBaMu. CMech mooummaroT ¢uibTpauueil depe3 1,2 MKkM
BCTPOCHHBIH (QUIBTP B rOpsUyIO S5 J1 KOOy, 000pyaOBaHHYIO BepxHel Memankoi (450 00./MuH).
HepacTBopeHHBIE TBEpABIE BELIECTBA YIAISIOT € TIOJIYYEHUEM OUHUIIIEHHOTO TEMHO-KOPUYHEBOTO
pactBopa. PacTBOp MOBTOPHO ypaBHOBEIIMBAIOT NpU OK0JIO 75°C U 3aT€M MEIJICHHO OXJIAJKAAI0T
(10°C/4ac) no TemnepaTypbl OKpy:xKaromiei cpeasl. PactBop 3aceparoT I maparom A ncunonuOuHa
(GM758A-ITP /1 nudpaxkrorpamma coorBeTcTByeT @ur. 7d) ¢ mocnenyrommuM Co3peBaHUEM B BOZIE
npu 68°C-70°C. IlonmyueHHyr ONEIHO-KOPUYHEBYIO CYCIIEH3HMIO YPaBHOBEUIMBAIOT TPHU

TeMIiepatype OKpyxkaroiieil cpenpl B TeueHue 16 udacos. Cycnensuro oxjaxnarT no 5°C B
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TeYeHHe OIHOrO0 dYaca IO BBIOEJCHHS TBEPAOrO BELIECTBA BAKYYMHOH (DUIIbTpaIIHe.
QOUIBTPOBANBHYIO JIEMIEINKY MPOMBIBAIOT BoAoW (282 mui, 3 o0vema) u CcyliaTt 6 6akyyme npu
oko0 50°C B Teuenue 30 gacos.

Cnoco0 ycmemHo 3aBepHialoT C TojiyueHueM Bbixoma 75%. Xumudeckass YHCTOTa
TBEPJIOTO BELIECTBA NOATBEp kAaeTCs kKak 99,3%. Ananus tBepaoro Bewectsa [P/ nocne cymku
B TeueHue 30 gacos nokaszan [lomumopd A (@ur. 7a). XapakTepHOoe BO3MYIIEHHE HAOIIOIAETCs
nipu okouio ~17° 26, Harpumep, 17,5° 26, u ObuIO 3aMETHO B OOBEMHOM MaTepuale.

Xapakrepusauus teepnoro cocrosuus [Honumopda A u Homumopda A’

JACK u TT'A Tepmorpammel (Pur. 8a), monyuennsie 1 [lomnmopda A ObLIM CpaBHUMBI
¢ JACK u TI'A Ttepmorpammamu, noiydyeHHbiMu i [lommmopda A’ (Pur. 8b). TT'A
tepmorpammbl (Pur. 8a), momyuennsle a1 [lomumoppa A u Ilonmumopda A’, mokazanu
OTCYTCTBHE IOTEPU MACChl IO PA3JIOKEHUs. JDTO TOBOPHUT O TOM, 4TO pasHuua mexay [P/,
nony4deHHbMU 111 [Tonumopda A (Pur. 7a;, Bo3MyIeHHE MPUCYTCTBYET NpH okoso ~17°20) u
s Tlomumopda A’, KOTOpbI MOJy4arOT B MajneHbkoM Mmacitabe (Pur. 7b;, BO3MyLIieHue
OTCYTCTBYeT) Obljia HE M3-3a M30BITOUHOM THAPATALIMH.

Muxkpockonust TBepaoro BemecTsa (Pur. 16a) nokaszana KpUCTAILIbI B OPME CTEPIKHEN C
XOpollel OJHOPOIHOCTBIO C MHTEPBaIOM pa3mepoBs OT 50 10 200 MUKpPOHOB.

P nmudpakrorpamma, mnonyueHHass paisi Ilomumopda A’, He JIEeMOHCTpUPYET
BO3MYyILEHHE IPU OKOJIO ~17°260 1o Toii ke crenenu, kak u [Tomumopd A. Bosmymenune B ITP/]
nudpakrorpaMmme mpu okojo ~17°20 Gosee BbIpaXKEHO IJIsl MCUIOLUUOWHA, TONTYYEHHOTO B
KpynHOM MaciiTade (1o CPaBHEHHIO C TeM, KOTOPBIi MOJIy4YeH B MaJleHbKOM Maciutabe) u Obuio
HEOXKHIAHHBIM. 3asiBUTEIb MPOAEMOHCTPHPOBAN, 4To [mapar A sBIsSeTCs €IUHCTBEHHOMN
nojauMopdHO (HOpMOii, KOTOpasi CyLIECTBYEeT B HMHTEPBAJE TEMIEPATyp C OTCYTCTBHEM IHKA
mudpakuuu B obmactu 17° 2 tota (cM. @ur. 7d). 10 HaeT Beckne OCHOBAHUS MPEATONaraTh
paspyuienue 'mapata A mpu neruppartanuu ¢ nojydeHuem [Tomumopda A wiu A’, KOTOpPBIH
BapbHpyeTcs o Macirady, u uyto [lomumopd A siBisiercst uctTuHHOM popmoti ¢ [Tomumopdom A’
MOJIyYEHHBIM B MAJIEHPKOM MaciuTade, sIBJISIOIIMCS aTHITHIHBIM.

UroObl mpOBEpPUTh HAAEKHOCTb 3TOH TEOPUU M TPOAEMOHCTPHUPOBATH BO3BPAT K
IMonumopdy A, HeOONBIIYIO YacTh 00beMa MOBTOPHO CYIIAT IMOCIIE NPYTOi MPOMUTKH B Boje (st
Bocco3nanusi I'mapata A). HeOompmoit obpazen (250 mr - ITomumopd A mncumonuOuHa)
ypaBHOBewmuBarOT B Boge (10 oObeMoB) B TeueHue omHoro yaca. CycrneH3mO (QUIBTPYIOT, H
aHAJIU3 BJIAKHOTO TBEPAOIO BEIeCTBA MOATBEpAIL, 4yTo Obul mojydeH [ uapar A (Dur. 7d), 6e3
BO3MyIleHuH rpu 17° 2 tata. [IpoaykT cy1ar 6 6axyyme B TeueHue 16 4acoB, U TBEPOE BEIIECTBO
nostopHO oueHuBarot IIPJ[. Ilpoaykr ITomumopd A’ monrsepxnator IIPJ] (Purypa 7b) co
CHIDKEHHEeM OTMedeHHOro BosmyineHust [IPJ]. JlomomHuTENnpHAst CyIIka HMCXOIHOTO ChIMy4Yero
TBEPJIOrO BEIECTBA U BBIACPKUBAHKE [IPU TEMIIEPATYpe OKPYy Karolei cpensl He usMenser [1P /]
mudpakrorpaMmy TBeproro Bemectsa. llonmywaroT nBa BapuaHTa TBepmoro Bemectsa, [1P/]
mudpakrorpammel s omumopda A u I[Monumopda A’ BUPTYambHO WIEHTHYHBI, KPOME ITHKA
~17,5° 2 Tata. TemoBble CBOMCTBA Takke HAeHTUYHBI. PasHuna mexay [TP/] nudpakTorpaMmmamu

st Tlomumoppa A u Ilommmopda A’ HesHauutenbHa, U 00a momumMopda KUHETHYECKU
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NPEBPAIIAIOTCS B THAPATUPOBAHHOE COCTOSTHIE OU€Hb OBICTPO.

JlonoSTHUTE IbHBIE SKCIEPUMEHTBI OBUTH TIPOBEEHBI, YTOOBI yOSIUTHCS, YTO PA3INUUs B
ITPJ1 nudpaxrorpammax aist [lommmopda A u ITonmumopda A’ ObuH U3-3a KpyTHOMACIITAOHOTO
nporiecca KPUCTAJUTU3ALNH, JAFOIIEro TBEPbIE BEIIECTBA C OOJIBLINM Pa3MEPOM YaACTHILI, KOTOPbIE
3aTeM He Tak 3()(EKTUBHO COXHYT U BBI3BIBAIOT M3MEHEHUs, WJIH B TOM, ObUla JIU NMPUYHHA B
pasHuLe GOpMBI KPUCTAJUIN3ALMH U pa3Mepe KPUCTAIUINIECKOT O TBepAoro BemecTna. [lomumopd
A ncunonnbuna (momumopdras Gopma, MOATBEPIKIEHHAs IO SKCIEPHUMEHTAa) U3MENbUalOT B
cTyrke rnecTukoM u oteHuBarot [1PJ]. Hukakux usmenenuii B momuMopde He oTMedaroT. J[pyryro
gacth (51 wmr) 3arpyxaroT ¢ Bomoil (<1 MJI) M OLEHHBAIOT BO BJIAXKHOM COCTOSIHUHU IS
noATBep kaeHus oopasoBanus runapara. O0e maptuu cywmar 6 sakyyme npu S0°C B TeueHne OKoJIo
18 wyacoB u mosropHO oueHuBaroT IIPJ]. U3menbuennsiii oOpaser ocraercst [lommmopdom A.
IuppatupoBaHHblil OoOpaszer mocyie nerupparaunu omnpeneieH kak Ilomumopd A’ (t.e. Oes
oTpaxkeHust mpu ~17,5° 20). D10 mO3BONAET MPEIONOXKUTh, YTO TOJIBKO pasmep/dpopma
KPHUCTAJUTU3ALIH HE SIBJISETCS €MHCTBEHHON NMPUYUHON IS HCXOHBIX MTUKOB OTPAKEHUS.

TI'A oueHka mokasaa, 4YTO BXOAHAs MapTHUsl IE€MOHCTPUPYET HE3HAUYUTENIbHYIO MOTEPIO
maccel (0,139% maccoBbix) mpu okojo 70°C. Pa3Mep 4acTUIl CHUKAETCS, U 3aTEM BBICYIIEHHOE
TBEPJIOE BEIECTBO IEMOHCTpUpYyeT OoblIyio nmoTepro maccel 0,343% macc. mpu okono 75°C, B
TO BpPeMsl KaK FHApPaTHPOBAHHOE U BBICYLIEHHOE TBEPAOE BEIIECTBO AEMOHCTPUPYET MEHBLIYIO
norepro mMaccel 0,069% macc. mpu okono 80°C. Pasmep 4acTul] CHUKAIOT, U 3aT€M BBICYIIEHHOE
TBepAoe BemecTBo BbiaepkuBatoT npu 80°C B Teyenne 10 MuHyT (IIOCIE TOUKH IOTEPH MACCHI 10
TT'A), o ouenka ITP/] moka3bIBaeT OTCYTCTBHE M3MEHEHHUI HCXOJHOTO MaTepUala, YTO O3HAYAET,
YTO HU3KHE YPOBHHU THIAPATALMH M YAaCTUYHOW HAOyXaHHE KPUCTAJUTMYECKOH MATpPULbI HE
SIBJISIFOTCS MPUYMHON U3MEHEHUH.

Bo3moskHo nonyunts [Tonumopd A’ uepes ruaparanuto [Tonmumopda A u nmocieayouyro
CYULIKY BBIJIEJICHHOTO TBEPJOrO BEIIECTBA B MAJEHbKOM MacIiTade.

Monumopd A u I[Monmumopd A’ ncunmounduHa, 0koJao 60 MI KaKIblid, 3arpy»Kar0T BOAOH,
0,2 M, nnst monyuenus I'mapara A u3 obenx maptuid. [lonoBuny kaxknoro I'mapara A cymar 6
saxyyme nipu 25°C B TeueHue okono 17% yacoB, u ocTaBLIMiiCsS Kaxapli ['uapatr A cymar npu
TeMIIepaType OKpyKarolel cpenbl B noToke Ny B TedeHue okosio 17%4 yacos. Teepaoe BemecTso
BBIACISIIOT mociie cywmku u oueHnBatoT [1PJ]. Ouenka I1PJ] TBepabIX BemeCTB, BHIACICHHBIX U3
ucxonHoro [Toxumopda A, monTeep:kaAaeT, 4To ObLT yCIemHo noiay4eH [ uapar A, u 9to TBepabIe
BEIeCTBa BhICYIIEHbI ¢ onyueHueM [Tomumopda A’ oboumu criocobamu cymku. Onenka [TP]]
TBEPJIbIX BEILIECTB, BbIIEJICHHBIX U3 ncxonHoro [lomnmopda A’ moaTBepKaaeT, 4To ObLT Y CIIEIIHO
nojiydeH I'mapar A, U 4TO BBICYIIEHHBIE TBepAble BemecTBa octanuchk [lonmumoppom A’ mpu
obomx crocobax CyIKH.

B nccnenosannom manenbkom macmrade, [Tomumopd A u [Tomumopd A’ BBICBIXAIOT C
nony4enueM [lomumopda A’ uepes npesparuenue B [ unpar A.

VY TIHomumopda A ncmmounbunra (100 Mr) CHIKAIOT pa3Mep YacTHI M3MEIbUE€HUEM B
CTyIIKE MEeCTUKOM. M3MesbueHHy 0 NapTHIO NMOABEPTratoT ABYM Pa3IMUHbIM PEXXUMaM CYIIKH IS

OLIEHKH TOTO, BIIUSIET JIU CHIDKEHUE Pa3Mepa YacTHII Ha JeruapaTanmto oopasua. Ilepsbiit obpasers
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BbInepkuBaroT mpu 80°C B Teuenne 10 MuHYT, 1 Bropoil oOpasen BbiepkusaroT npu 110°C B
teuenne 10 mmayT. OOa TBepabIx BemecTBa oueHuBaroT [IPJ[, koTOpas mokas3bpIBaeT, 4TO
ITonmumopd A coxpansiercsi. BbuIo pacCMOTpPEHO, He BbIIEPIKUBAJIACH JIM U3MENIbYCHHAS TAPTHS B
npeppiayeM nsorepmudeckoM crpecce rnpu 110°C B TeueHne 10CTaTOUHO JOJITOro BpEMEHH s
TOT0, 4TOOBI MOBIUSATH Ha (POPMY, U TOSTOMY YacTh H3MEJIbYEHHON MAPTHH CYLIAT 6 8AKYYyMe TIPH
110°C B Teuenue okojo 24 yacos. Ouenka [P/ nmoka3ana He3HaAUNUTEIbHBIE H3MEHEHUS B Jopme
C BCe ellle MPUCYTCTBYIOIUMU oTpaskeHussMu [Tonmumopda A mipu okosio 17, HO ¢ He3HAYUTETBHO
NOHM)KEHHOW MHTEHCHUBHOCTBIO.

beut caenan BeiBOA, uto Ilomumopd A Henerko mpespammaercs B [lonmumopd A’ depes
CHIDKEHHE pa3Mepa YacCTHLl WK CYIIKY IPU BBICOKOH TeMIIEpaType.

Merononorus

Ouenku crabunbHocTu [lcunounbuHa He copep:kamero mupodocaTHYO NPUMECH,
NOKa3bIBAIOT, 4YTO npu Temneparypax Oonee 80°C ypoBeHb NPUMECH NPOMEKYTOUHOTO
coequnenusi co Craguu 3 (ncunouuHa), oOpa3oBaHHOM ruaponuzoM IlcunonubuHa, sBisieTcs
npobnemoii. Harmpumep, xorma 83 mr/mi Boguslii pactBop Ilcunonubuna varpesatot 1o 90°C u
aHam3upyroT BOXKX yepes 1, 2 u 4 yaca, yposenb npumecu co Cranuu 3 onpenessitoT kak 0,28,
1,82 u 7,79% mnomwanyu, coorBercTBeHHO. HaoOopoT, korga SO Mr ncuionuOnHa pacTBOPSIFOT B
Boze (1,2-1,8 mut; 0ObeM, TOCTaTOUHBIHN 111 COXPaHEHUs pacTBOpa) U HarpeBatoT 10 70, 75 u 80°C
B TeueHue 4 yacos, ypoBeHb npumecu co Cranuu 3 ompenemnsitoT, no BOXKX, kak 0,53, 0,74 u
2,30% miowraau, COOTBETCTBEHHO. [IepekpucTain3aius HarpeBaeT HeounIneHHbIH [Icunounox
no 75°C-80°C mnsi AOCTHIKEHHs] PAaCTBOPEHMS] W JOOYUCTKH (uubrpanuein. HememinenHoe
OXJIAXK/IEHUE pAcCTBOpPAa OrPaHMYMBAET CTemeHb ruapoim3a I[lcunonmOuHa uepe3 CHUKEHUE
BPEMEHH yAep KaHUsS MPOAYKTA A0 H3OBITOYHOH TeMIepaTyphl.

JlaNbHEeHIy0 UCIBITATeNIbHYIO NepeKpucTaum3anuio IlcunounbnHa nmpoBOAST uepes
BBE/ICHUE CJIEAYIOLINX U3MEHEHUN!

H3MmeHeHue mpuMeHsieMbIX 00BEMOB BOJIBL,

HsmMeHeHnne nepeMelnnBaHms;

Hannumne koHTpOIMpyeMoro npoduiast OXJIaKaeHHUS,

Hannuue OpicTporo (He KOHTPOJIHUPYEMOro) NMPOGUIIST OXITAKACHUS.

IMpumenenne MeHbIUX O0BEMOB BOIbI (MO 12 00BEMOB) He 3aTPyIHSET MPOLIECC
NepeKpucTaUIM3aliy, M pacTBopeHue llcmmoumbmHa [OCTUTAeTCsT TPU  TEMIepaType,
MO3BOJSIFOINEH CTaAUI0 JOOYUCTKH (uibTpanmeld. Bpuio mokasaHo, YTO pa3HbIE CKOPOCTH
OXJIAKIEHHS Aal0T pa3Hble paclpeeNeHus pa3MepoB KPUCTANIOB, MeIJIEHHOE KOHTPOJIUPYEeMOoe
oxJyaxenue npu okoyo 10°C B yac gaeT OTHOCHTENBHO OOJBIIOH 1 OoNiee paBHOMEPHBIH CpeTHUI
pa3mep uactuu (Pur. 16a), B ToO BpeMs Kak Mpodiib ObICTPOro OXJIAXKIEHHS JaeT MEHbLINE
kpuctauiel (®@ur. 16b). Konrponupyemblii npoduib OXJTaKACHUS NPEANIOUTHUTENCH, W 3TO
OTPaKEHO B YJIYYIIEHHON YUCTOTE AJIsi KOHTPOJIHPYEMOTO OXJIAKICHUSI.

ITpumenenue storo cnocoda naet IlcmnonuOuH ¢ xuMudeckor unuctoror 99,3% c 75%
BBIXOZIOM. TeruIoBbIE XapaKTEPUCTHKH TBEPAOTO BELIECTBA COOTBETCTBYIOT JKEJIATENbHBIM.

Paznmuus B ITPJ] nudpakrorpamme Cyxoro TBEpIAOTO BEIIECTBA MO3BOJISIIOT MPEIIOIOKHTD, YTO
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npod b CYLUIKH MOXKET OBITh BaKHBIM IPU OINpPENENIeHUH TOro, kak ['uapar A paspymaercs ¢
o0pa3oBaHMEM TPENNOUTUTEIbHONH TBepAoH (opMbl. bBUIO NPOAEMOHCTPUPOBAHO, HYTO
ITonmumopd A siBisieTcst cTaOUIBHBIM B YCJIOBHUSIX YCKOPEHHOTO TECTHPOBAHUS CTAOMIIBHOCTH B
TeueHue 12 mecsues.

DKCIEepUMEHT

Craguro 5 3arpyxkatoT B cocyn nox N, ¢ TOCHEAyOLUMM A00aBIEHHEM BOIBI
(mpubnm3urensHO 12-15 00E€MOB B 3aBUCUMOCTH OT akTUBHOTO BemecTsa co Craauu 5). Cmech
HarpeBaroT 10 okojo 80°C muist pacTBOpeHHs M OOOUMINAT (uibTpanueil uepe3 1,2 MKM
BCTPOEHHBIH (QUIBTP B YUCTYIO HOBYIO KoiOy, Harperyro a0 80°C. CkopocTh mepeMenmBaHus
yCTaHABJIMBAIOT HA BBICOKOM ypoBHE (450 00./MuH), u pacTBOp ypaBHOBemmuBaroT rpu 70-75°C.
PacTBop OxnaxxparoT 40 TeMIepaTypbl OKPY’KaIOIIeH Cpeabl CO CKOPOCTBIO MPUOIN3UTENBHO
10°C/uac, 3aceBarorT I'ugparom A mncunouubuna (0,001 x 3arpysky cragum S) mpu 68-70°C.
CycneH3uio BBbIIEP)KUBAIOT NPHU TEMIIEPAType OKpY’Karollneld cpenbl B TEUYEHHE HOUH, 3aTeM
oxnaxaaT no npubmmsurensHo 5°C u BbimepkuBarOT B TedeHue | waca. CycneHsuro
GunpTpyIOT, NpoMbIBast BO#OH (2-3 o0bema B 3aBUCHMOCTH OT aKTUBHOH 3arpy3ku Cramuu 5).
UYucteiii Tlcunonubun cymar B Bakyyme npu S0°C. ITonydaroT KpUCTAIIMYECKHH MPOAYKT
ncunouuousa (ITomumopd A wmm IMomumopd A’ B 3aBuCHMMOCTH OT Macmtaba), Hampumep,
npumMeHenue 94 r BxoxHoro ncwionuOuHa maetr ITomumopd A u mpumeneHue 1 © BXOZHOTO
ncuonubuna naet I[Homumopd A’. OOs4HO, pa3meps! naptuii 6onee S r natot [lommumopd A, a
napTuu pazmepom MeHee S r narot [Tonumopd A’.

Otnuuums ot JNP 1 monb3a MOTyT ObITh CYMMHUPOBAHBI CIIEAYOIIUM 00pa3oM:

1) JlomonHuTenpHast CTanusl KPHUCTAUIM3ALMU JAeT ONPEACNCHHYI KPUCTALTHYECKYIO
dopmy - [Tonumopd A (mmu A’).

i1) HarpeBanue no okojo 80°C B TedeHHe KOPOTKOrO IMEPUOJA BPEMEHU IaeT
NPEUMYLIECTBO B TOM, YTO MAaKCHMH3HPYETCsl PaCTBOPUMOCTb (M m30eraercsi TUAPOJU3), UYTO
o0ecrieynBaeT XOPOIIUH BBIXOZ.

ii1) IIpu oxono 70-80°C noounctka puiabTpanmeldl MOKET MPUMEHATHCS VIS Y IOaJICHHS
HEPACTBOPHMBIX MTPUMECEH. DTO HAMITY YIIUM CIIOCOOOM JOCTHTaeTCst IPUMEHEHHEM BCTPOSHHOTO
bubTpa - 00BIYHO 0KOJIO 1,2 MKM. ITO 0OecreunBaeT XOPOIIY XUMHYECKYHO YHCTOTY.

iv) IlpuMeHeHHe BBICOKOW CKOpPOCTH mepememnBaHus (00bMHO OKkoyio 450 00./MuH)
obecrieunBaeT OBICTPOE PACTBOPEHUE, MTO3BOJISISI MUHUMHU3UPOBATh BPEMS, TIPH KOTOPOM PacTBOP
BbiepkuBaercs npu 80°C, TeM cambiM u30erasi TOBBIIIEHHBIX YPOBHEW MPOMEKYTOYHOMH
npumecu co Cranuu 3, obpazoBaHHOU runpoan3om [lcunonuduHa.

v) OfecnieunBaHHE KOHTPOJHUPYEMOTO OXJAKACHUS, OOBIMHO OXJAKACHHUS IMPH OKOJIO
10°C B wuwac, maer Ooyiee OTHOPOIHBIM pa3Mep KPUCTAJIOB U COXpaHseT (GopMy Kak
Kkpuctanueckuit ['mapar A.

vi) 3aceBanue pactBopa mpu okono 70°C I'mgpatom A mncmmormmOuHA CHOCOOCTBYET
KpHUCTaJuT3anuy B Buae I uapara A.

vii) Kpucramiel npombiBarOT B Boje W cymaTr npu okono S50°C mis Toro, 4toOw

MaKCUMU3UPOBATL UUCTOTY U nonyuenue [Homumopda A wiu A’, B 3aBUCUMOCTH OT mMaciurada.
2
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I[MPUMEPHI 2-6

CTAAMH 1-5 ITOJIVUEHU A IICUJIOLIMBMHA

B cnepyromux mpuMepax moka3aHbl 3HAYUTENbHBIE Pa3pabOTKu crocoda, OMUCAHHOTO B
JNP, v nokazanHoro Ha @ur. 1, kak ONMMCaHO 37€Ch BHIIIIE.

IMPUMEP 2

CTAIUA 1 (Pur. 2)

VYcnosus craguu 1 B JNP Brurouarot npumenenue 1,1 axs. Ac,O u 1,2 3kB. [lupuauna B
pactBoputene JIXM. Peaknuro cumtaror 3aBepuieHHoil (99% mnpoaykra, 0% HWM) mnocne
nepeMeIIuBaHis B TeUeHHe HOUN. PeakIMOHHYI0 CMeCh MPOMBIBAIOT BOIOW M KOHLIEHTPHUPYIOT 68
6aKyyme C TIONyYeHHEM KOpPHUUYHEeBOro macia. B mmreparype macino momemarorT B EtOAc u
KOHLIEHTPUPYIOT BBIIAPUBAHUEM, BbI3bIBAsI OCAXKIEHUE TBEP/BIX BELIECTB ITPU HU3KOM OOBEME.

HccaenoBanue

Onnako, y 3asBuTeNnell ocakaeHue Teepabix BemecTB U3 EtOAc He HaOmopmaercs.
OcaxneHue TBepABIX BELIECTB MHAYLUPYETCsS PACTUPAHMEM C IeNTaHOM, OJHAKO 5TO HE JaeT
amantupyemblii croco0. Tepabie BelecTBa COOMPAIOT € MOJNyYEHHEM MPOAYKTa CO craauu 1
BBICOKOI 4ncTOTHI (75% BBIXOH, >95% uncrora no AMP).

XOTs peakiysi XOpoLIO padoTaeT, METO BbIIENeHHS TPeOyeT TOMOTHUTEIBHOTO PA3BHTHS
1T TOTO, YTOOBI MOJyYUTh MPOCTOE B oOpalneHnn TBepaoe BemecTBo. Creayer HanesThesl, YTo
BbIZIEJICHNE TBEPBIX BEIECTB (UIbTpanneil Takke 00eCeUnT OUHCTKY.

Peakumio cHavanma npoOyror B EtOAcC mnsg Toro, 4toObl MOCMOTPETh, MOXHO JIH
CTUMYJIUPOBaTh OCAX/ICHHUE TBEPIbIX BEINECTB, MO3BOJSAS BbIIEJIEHHE HENOCPEACTBEHHO W3
peakuuonHoi cMecu. OmHako ObulO OOHapy:keHo, 4to mnpodunb peakuuu B EtOAc menee
Onaronpusites, 4eMm B JIXM U, cien0BaTENIbHO, PEAKLIUIO OTMEHSIFOT.

3asBUTENb BHIMBIBAET MUPHUIMH U3 peakuoHHOM cMecu JIXM, Tak Kak CYUTAETCS, YTO 3TO
MOJKET TIOMEIIATh MEePEeKPUCTAIUIU3ALUH MPOayKTa. Peakiio noBropstoT (rpu 3aBepruenuu 0,4%
HM, 98,7% nponykra no B2XKX), u peakioHHy 0 cMech MpoMbIBaIOT 20% JIMMOHHOM KUCJIOTOM
¢ nmonyuenrem pH 2/3, ynanss nupunus, u 3ateM 100aBisiroT HackimeHHbid NaHCO; (BonH.) anst
TOro, 4yToOBI M30ekaTh HU3KOro pH Ha craausax BemapuBaHusi. Opranudeckue (asbl CylIaT, U
3aMeHy pPacTBOPHUTEJNsl Ha renTaH MPOBOAAT C MOJydeHHeM ocaxkaeHus craguu 1. Tsepnbie
BEIIIECTBA COOMPAIOT (PMIIbTPALIUEH C TOTyYeHHeM YUCTOH cTagun 1 mocne cymku 6 saxyyme (87%
BbIXON, >95% uucrora no AMP).

ITpoBopAT ncHbITaHUS CTAOUIIBHOCTH, KOTOPBIE TIOATBEPIKAAIOT, YTO PEAKIIMOHHAS CMECh
cra0mibHAa B TEYEHHE HOUM NpU mnepememmBaHud ¢ 20% JMMOHHOW KHCIIOTOH, a TakKke
HacbieHHbIM NaHCOj;. IIponykr siBisiercst crabminbHbIM Tipu cy1uke B ieun npu 40°C u 60°C.

Macrabuposanue

Peakumio co cragum 1 ycmemHo Macmrabupyror, obOpabaremBas >100 r  4-
THIPOKCUUHIIONA. Peakiys MpOXOoauT Kak OXKUIAETCs U AaeT NpoaykT co craauu 1 (93% BbIxon,
~98% AMP uuctora).

Cunres ucxonnoro marepuana GMP

KpynHomacmTaOHy0 peakuui cO CTagud | MpOBOXAT MUl MOJNYYEHHs] HMCXOIHOTO
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marepuana GMP (obpabateiBast >500 r 4-runpokcunHaoNa). Peakuys npoxoauT Kak OXKHIAeTCH,
notpebnsis UM cormacHo BOXKX (99,2% mpoaykra, <0,1% WM). PeakunoHHyIO CMeCh
00pabaThIBAOT C MPUMEHEHHUEM YCTAHOBIIEHHON METOUKH C TIOyYEHHUEM MTPOAYKTA CO cTanuu 1
nocie cymku (94% Beixon, 99,1% no BOXX, 99% SAMP ananus).

ITpu pa3paboTke Takxke OBIIIO OTMEYEHO, YTO MeToAuKa cTaanu 1 Oblia 3¢ GexTHBHON ISt
yAaNeHuss HEe3HAYWTENbHbIX MPHUMECEH, MPHCYTCTBYIOIIUX B HEKOTOPbIX MapTusx 4-
rUApOKCUMHoMA. Huskwe ypoBHM mpuMeceli, NPHCYTCTBYIOIIUX B 4-TUAPOKCHHMHAOJE,
MOJTHOCTBIO Y JAJIAIOTCS MOCIIE PEAKLIUU CO CTANH 1, 1aBasi YUCTBIM MPOIYKT C BBICOKMM BBIXOZOM
(89%) u uucrotoii (99% no BOXKX, 99% no AMP ananusy).

DKCTIEPUMEHT

4-ruppokcuuHaoa (1 5KB. OrpaHUYHMBAIOIIETO PEareHTa) 3arpyKarT B cocyd mon N,
3areM XM (nuxnopmeraH; 6 00beMOB Ha OCHOBE 3arpy3Ku 4-rHIpOKCUUHII0NA). PeakinoHHy0
cMmech oxnaxaaroT 1o 0-5°C u gobasmsror mupunuH (1,2 5kB.) o karusm rpu 0-5°C. VicycHbIi
anaruapun (1,1 5xB.) nobaBstroT o Karsim mpu 0-5°C, U peakUOHHY0 CMeCh HarpeBaroT 10 20-
25°C B Teuenue 1-1,5 ¢ u nepemernnBarot npu 20-25°C B Teuenue eure 3 yaco. bepyT oOpasen
PEaKIMOHHON CMECH U aHAJIM3UPYIOT 3aBepLIeHNe. 3aTeM PEAKLIMOHHYIO CMECh ITPOMBIBAIOT TPU
paza 20% BOAHBIM PACTBOPOM JIUMOHHOW KHUCJIOTHI (3%x3 oObemMa Ha OCHOBE 3arpy3ku 4-
rHAPOKCUMHIOMA) W oauH pa3 Hacekim. NaHCO; (3 oObema Ha OCHOBe 3arpy3ku 4-
ruapokcunnnona). PactBop XM cymar wang MgSO; u dunbtpyror, um cioii XM
KOHLIEHTPUPYIOT A0 MOJIOBHHBI 00beMa aucTuinisinuei. JJo0asisitoT rentan (6 00beMOB Ha OCHOBE
3arpy3Kku 4-ruipOKCUUHAONA), U AONOJHUTENbHBIN JIXM ynanstoT JUCTHUISILUEH 10 MOJTHOrO
ocaxxaeHust Craguu 1. PeakimoHHyro cMmech oxnaxkparoT 1o 15-25°C, u TBepable BellecTBa
coOuparoT ¢unbTpanueli, npoMbiBaroT rentaHoM (1 00beM Ha OCHOBe 3arpy3ku 4-
THAPOKCUMHIONA), CYIIAT B BaKyyMe B TeueHue Houu npu 60°C.

Otnuaus ot JNP 1 monb3a MOTyT ObITh CYMMHUPOBAHBI CIEAYOIIUM 00pa3oM:

1) 3asBUTENIb BBIMBIBAET MUPHUIUH C MPUMEHEHHUEM JIMMOHHOW KUCIIOTHI nipu pH okoo 2-
3. OT0 COCOOCTBYET YIIYUIIIEHHOMY BBIAENEHUIO U KpucTajumsauuu. Ha npaktuke ¢asy XM
OTHEJSIIOT, U BOIHYIO (Da3y JIMMOHHOW KHUCJIOTBI BBIOPACHIBAIOT.

i1) JlonmomHuTenbHash TPOMBIBKA B OuKapOOHaTe HATPUs TO3BOJSIET JasibHEHIIee
yIIydIIeHHE.

iil) 3amMeHa pacTBOPUTENII HAa TeNTaH VYJyYIIaeT OCAXKIEHHE TBEPIbIX BEINECTB,
MaKCUMH3HPYS BBIXOX U aBasi Bocrpon3Boaumyto Ctaanto 1 BBICOKOIH YHUCTOTHI.

EXAMPLE 3

CTAUA 2 (Pur. 3)

Ilar i - obpa3oBaHUEe XJIOPAHTUAPUAA

ObpazoBanne  peakuuoHHOCHOcOOHOro  IIpomekyTouHoro — coeamHeHust  2A
B3aUMOJIEHiCTBUEM TpoAyKTa co craauu 1 ¢ okcammxyaopunoM (1,5 3kB.) cHagana npoOyroT B
cmecu MTBED u TI'® (6 06./1 00.) nyis onpeneneHus: TOro, sIBISETCS JIU 3TO JKU3HECTIOCOOHOH
aJIbTePHATUBON JIeTy4eMy U JierkoBociuiamensiiomemycsi EtyO, mpumeHsieMoMy B JHTepaType.

Peakius 3aBepmaercst yepes ~18 4acoB ¢ MOXOKUM MpoduiieM pacTBOPUMOCTH Kak U 1uist Et,O
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(cramusi 1 B pacTBOpE, OCakIeHue craguu 2A).

Tak kak NPOMEXYTOUHBIM XJOPAaHTUAPUJ MOJABEPKEH TUAPONU3Y, NPUBOJALIEMY K
BapuabeNIbHBIM pe3yJIbTaTaM aHallN3a, MOJIY4aroT Oosiee HaeKHbIH 00pa3en U NPOBOAST aHAINS,
B KOTOpOoM peakiuto racsit B TT' @/NMe, (¢ monyderneM cranuu 2) U 3aTeM aHaau3upyoT BOXX.

Cootnomenne MTBD u TI'® onTumMusupyroT ¢ MOJIy4eHHUEM HaMUBBICIIEH YUCTOTHI U
BBIXOJIa MPOMEXKYTOYHOTO COEAWHEHUs, Tae mpeanoururenpHoe cootHouwenne MTBI: TT'O,
cocraBisiromiee  60:1, BBIOMparoT Ay MacmiTabupoBaHUs. MOIYT TPUMEHATHCS OpyTHe
cootHowenust MTED: TT'®.

Peakunio macmraOupoBaHHs TNPOBOAAT C TNPUMEHEHHEM NPEATIOUTUTENbHOW CMeCH
pactoputeneii (1 oovem TI'®, 6 obvremo MTBEJ), HO HoOaBIeHIE OKCATMIXIOPUIA POBOIST
npu 30-35°C. ITonyueHHbI pacTBOp 3aTeM HarpesaroT npu 40°C B TeueHue 2,5 4 ¢ NONyUYEHUEM
3aBepiieHus ¢ ~1% ocrasierocs nponykra craauu 1. IlpoBenenue ropsiuero noOGaBieHUs IS
COXpaHEeHMs1 PacTBOPa 0OECIIEYNBAET BBICOKYIO CKOPOCTb PEAKLIUU U JJA€T YJIYUIIEeHHBIH YPOBEHb
3aBEpILICHUS TPU HAMHOTO OoJiee KOPOTKOM BpPEMEHHU peakuuu (2,5 4 1Mo CpaBHEHUIO C HOYBKO).
IIponyxT BCe ele BbIMAZAeT B OCAJOK MPU TEMIEpaType uepe3 ~15 MUH, U HUKAKOTO BPEAHOTO
BJIMSTHUSL Ha NTpoduitb peakunu He Habmonaetcs mo BOXKX.

Tak xak crtabmipHOCT [IpOMEKYTOYHOTrO COoemquHEHWs: 2A He HW3BECTHA, IbITAITCS
OCYLIECTBUTb TEJIECKONMPOBAHHE MaTepHaja Ha CTagui0 2, BMECTO TOrO, YTOOBbI BBIIENATH
IPOMEXXYTOUHOE COEJUHEHHE M PHUCKOBATh pasiiokeHueM (ruppoiuszom). Ilpodwmns peakunu
CJIO’KHBIH, B HEM MPUCYTCTBY €T MHOKECTBO KOMIIOHEHTOB Ha HU3KOM ypoBHe. JloGasnsitor MTED
u cobuparot ocanok. OnHaKO OH Takske ObLIT ONpeesieH Kak clioskHas cMech o BOXX/SAMP.

Hz-3a toxoro mpoduisi peakiuu ObUIO COYTEHO HEOOXOOUMBIM  BBIAENIUTH
ITpomexxyTOouHOE coenrHeHHe 2A i OYUCTKH OT M30BITOYHOTO OKCATHIXJopHna. Peakimio
MIOBTOPSIFOT, U JKENTBIH Ocazok cobuparoT duibrparmedi u npomsiBaroT MTBD st ynaneHus
u30bITKa okcammxjopuna (80% Beixox). AMP aHanu3 moaTBEpKIAeT NOCTATOYHYHO YHUCTOTY
npoaykrta (~95% no AMP). OgHako, HECMOTpsI Ha XpaHEHUE MO a30TOM, HEKOTOPOE PA3JIOKEHUE
OBUIO OTMEUEHO B TEUEHHE HECKOJBbKUX IHEW, BBI3BIBAIOINEE YACTHYHBIA THAPOJHU3, BKIFOUAS
CHSITHE 3aIlUThI alleTaTHON IPyIIIbL

UToObI MOMBITATECSI CHU3UTh BEPOSITHOCTD THAPOJIH3a MPOMEKYTOUHOTO XJIOPAHTHAPHIA
BO BpeMsl BbIIEJIEHMs, IPOBOAT JajbHEHIINe UCCIe0BaHNs METOA TeJIeCKONMUpOoBaHus. bouio
OOHapy KEHO, YTO MO3BOJISISI PEAKIIMOHHOW CMECH JIETKO BBITIAJIATh B OCAJOK, pacTBopbl MTBD
MOTYT OBITh JIETKO I€KaHTHPOBAHBI, U 3aTE€M OCTATOYHBIE TBEPJIbIC BEIECTBA MMPOMBITHI IPYTOH
nopuued MTBED Ttakum sxe oOpazom. ITo mo3BOIISIET OUUCTUTH [IpomMekyTouHOE coenuHenne 2A
OT U30BITOYHOTO OKCAJIMIIXJIOPH/A, OTHOBPEMEHHO MUHUMHU3UPY S BO3EHCTBHE BIIATH.

UyBCTBYeTCs, YTO HEKOTOPBIH PEAKUMOHHBIA BBIXOJ MOXET OBITh TOTEpPSH H3-3a
YACTUYHOW PACTBOPUMOCTH MPOMEKYTOYHOrO coemuHeHuss B cmecu 11T D/MTBED. 3Oto
NOATBEpKIaeTcss A00aBIEHHEM TeNTaHa K JEKAaHTHPOBAHHBIM JKUAKOCTSIM, HYTO BbI3bIBAET
BbIIaJICHHE B OCAJOK JOMOJHUTEIbHBIX TBEpPAbIX BeulecTB. Jlnsg orpaHuueHus 3ToH
pacTBopuMOCTH, pAoOaBieHue rentaHa (8 00.) mpoBOOSAT OO NEKAHTHPOBaHHs. BwmecTo

pOMBIBaHUs TBepaoro Bemectsa MTBD, renTan Takke NPUMEHSIOT U MPOMBIBOK (3%6 00.),
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YTO MaKCUMH3UPYET BBIXOJA MPU COXPAHEHUH BBICOKOH YHCTOTHI MPOMEKY TOYHOTO COSAMHEHHSI.
DTa MeTouKa Oblia YCIEITHO MAcIITAOMPOBAHA | SIBJIIETCS TIPEINOYTUTEIbHBIM CIIOCOOOM.

IITar i1 - Peakmusi ¢ TUMETHIIAMHUHOM

Jlureparypa (Synthesis, 1999, 6, 935-938; D E. Nichols) npennonaraer, uto HNMe, ra3
siByisieTcst d(pexTuBHBIM 17151 3TOrO MpeBpatnenns. OqHAKO Ui YITPOLISHHsI KPY THOMACIITaOHOTO
criocoba ero 3amenstoT JmbOo Ha TBepabii HNMe, HCl, ¢ pomosHuUTENBHBIM H30BITKOM
ocHoBaHwMs, 1100 Ha pactBop HNMe, B TI'®. B JNP npumensitor HNMe, B npucyTcTBUN H30BITKA
OCHOBaHMS (TIUPHUIUH).

Brinenennoe wu3HauanpHO, [IpomekyTouHOe coequHEHHEe 2A NPUMEHSIOT st
ONTHMU3ALNH PEAKIIUU C TUMETHIAMUHOM uepe3 ps npoOHbIX peakiuii (M. Tadmuiy 11).

Tabnuua 11 - IToneiTky onTuMu3anuu peakiuu Ha Cranuu 2

# HWcrouHuk OcHoBanu PactBopuren 3asepuieHue  BrineneHHble TBepable
IUMETHJIaMHU € b o BOXKX BEIECTBA
Ha

1 2M IMupuaua  TT'O/MTBED  80% 64% BbIXOA, ~70% YUCTBIH
HNMe,/TT'® 1,3 >kB. pOAyKTa no JIMP
1,2 5kB.

2 HNMe, HCl K,CO; TIr'®/H,0 70% 40% BbIxOA ~98% o SAMP.
1,5 3kB. IIPOAYKTa

3 2M Mupumuan  Et,O 81% 63% BbIXOA, ~90% 1o SAMP.
HNMe,/TI'® 3,6 5kB. POAYKTa
1,33 sxkB.

4 2M H/O Et,O 93% 72% BbIXOA, ~98% mo SAMP.
HNMe,/TT'® POAYKTa
2,9 3KB.

IIpennoskeHHbIE B JTUTEpaType YCIOBUS C MUPUIUHOM (#1) mpoOoBaiu BMeCTe ¢ TaKOH ke
peakuueii B Et,O (#3), nByx(asHoii peakuueti ¢ npumenerarem Me,NH.HCI u Bogroro K,CO; (#2)
u peakuun ¢ m30bitkoM 2M Me,NH B TT'® (#4). OcHOoBHBIM KOMIIOHeHTOM 10 BOXKX Obin
JKEJAeMbIH MPOAYKT BO BCEX CIIy4asiX, I7I€ YCJIOBHs C NMPUMEHEHHEM BOJHOTO OCHOBAHUS U
u3dbiTka Me;NH B oOmem Opun 0Oojiee YHUCTBIMH, 4Y€M YCJIOBHS C HHPUIAUHOM. XOTS
3HAYUTEJbHOE KOJHYECTBO MPOAYKTA THAPON3a OBUIO BHIHO BO BCEX CJIy4asiX, CUUTAETCS, YTO
3TO pe3yJbTaT Henpopearnposasmero IIpoMexyToyHoro coenuHeHust 2A,KOoTOpoe OBLIO
MOTalieHo BO Bpemsi TojyueHusi obOpasua s anamu3za BDOXX. PeakuuoHHble cMmecu
o0OpabaTbIBarOT 10OABIEHUEM BOBL, M 3aT€M OPTaHUYECKUN PACTBOPUTEID YAAISIOT 8 8AKYYME C
TIOJIy YeHUEM OCaKIEHHSI TBEPBIX BEIIECTB.

Peakunsi ¢ m30BITKOM aMHHA TMOKa3aja 3HAYUTENBHO YIIyYLISHHBIH MPOQHIb, KOTOPBIHA
pe3yabTHpyeT B Oojee BbICOKHH BbIXOX (72% k 63%) u umncrory (98% x 90%). DToT moaxon

OrpaHnM4rBacT COACPIKAHUEC BOAbI B PEAKIUU H, CJICAOBATCIIBHO, MUHHUMU3SUPYET BCPOATHOCTD
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BO3HUKHOBEHUS] THIpoJn3a. Takke OKHUIAeTcs, YTO O4uCTKa OyneT Ooyee Jierkoit Onaromapsi
OTCYTCTBUIO NMUPHUAMHA B BBIIEJICHHBIX TBEPAbIX BemlecTBax. [Io 3TUM mpUYMHAM YCIOBUS C
u30bpiTkoM HNMe, B kauecTBe OCHOBaHUS ObUTH BBIOPAHBI ISl MACIITAOMPOBAHUS.

Peakmmss B Et)O maer wuwmcrenii  (#4) mnpodune. Opgnako st oOnerdeHus
KPYTHHOMACIITaOHOW 00paOOTKM ObUIO JOKA3aHO MPEHMYIIECTBO 3aMEHBbI Ha MEHee JIeTy4Yui
pactBoputenb, Takoii kak MTBD. Dto obnerynt TeneckonmupoBaHUE XJIOPAHTHAPUAA B 3Ty
peakmro. ITo sTuM npuumHaM Oplio BbIOpaHO mposeaeHue peakuuu B MTBD ¢ npuMeneHnem
u30biTKa 2M Me,NH B TT'O.

IMonarator, 4yro pnoOaBieHHEM BOIbI TOMOXKET OOpabOTKe uepe3 CONOOUITH3ALUIO
npucytcTByromux conei HNMe, HCl, koTopele nar0T O4YeHb TyCTYI0 CMECh U 3aMEUISIOT
¢unbrpaunto. ITonpobosanu stoT nmoaxon. OxHako, npu 10OABIEHHUH BOIBI K PEAKIMOHHBIM
cvecsiM B MTBD u TI'® nonyuunu mioxoe BOCCTAHOBJIEHHE, U aHAIN3 SKUAKOCTEH IOKa3all
JOTIOJTHUTENIbHbIE NTPUMECH U 3HAYUTEIbHOE CHATHE 3aLIUTHI ¢ areraTta (PeHONIbHbIN MPOAYKT).
ITosromy Tpebyercs nanpHelilee pa3BUTHE OUUCTKH.

PasBurue ounctku

brio OBl JKenaTenbHO pa3paboTaTh CTPATETHIO OUMCTKH, KOTOpAs MO3BOJHUT YIAJUTh
NPOAYKT TUAPOJU3A U IpyrHUe MOJy4YeHHble nmpuMecu. Takke ObUto Obl KeJaTelbHO BKJIKYHTh
BONY B KPHUCTAUIM3ALMIO JJIsl CHU)KEHHE CONEp’KaHHs COJNIM B BBIACJICHHOM MPOAYKTE
(npennonosxurensHo, HNMe, HCI). C 3T0ii Lesibto mpoBesu CKpUHUHT psiia u3 15 pacTBopureneit

u cMmeceli pactBoputeneit (macmtad 100 mr, 10 00. pacTBOpUTENS, UKJINIECKOE HArPEBaHUE 10

60°C).
Tabmuna 12- IMonbiTku ounctku Ha Ctagnu 2
PactBOopuTens Hab6monenust Boccranosnenue Uucrora mo BOXKX
(mpumecu ruapon3a
IIpomesxyTouHOTO
coennHeHus 2A)
MTBED Cycnenzus 47 mr* 96,4% (2,8%)
JAXM Cycnenzus 60 mr 99,5% (0,5%)
Tonyon Cycnensus 30 mr* 95,8% (3,4%)
EtOAc Cycnenzus 66 mr* 97,8% (1,6%)
iPrOAc Cycnenzus 40 mr* 97,3% (2,0%)
HIIC Cycnenzus 65 mr 99,4% (0,4%)
EtOH/H,0, 1:1 Cycnensust 62 mMr 99,4% (0,5%)
MeCN/H,0, 1:1 | YacTu4HbIi pacTBOp 30 mr 99,0% (0,7%)
npu KT
PactBop npu 60°C
Aueron/H,0, 1:1 | Cycnensus npu KT 51 mr 99,4% (0,5%)
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PactBop npu 60°C

TI'®/H,0, 1:1 UYactnunelii pactBop | bes ocanka H/ 11

npu KT

Pacteop npu 60°C
I'entan Cycnenzus 34 mr* 95,0% (3,6%)
MMUBK Cycnensus 65 mr 97,9% (1,4%)
MDBK CycneHsus 60 Mr 99,6% (0,3%)
Luknorekcan Cycnensus 41 mr* 94,4% (4%)
Kcunon CycneHsus 56 mr* 96,1% (3%)

* BoccTaHOBJIEHHE HE PEIPEe3eHTATUBHOE U3-3a TYCTBIX CYCIIEH3UIl 1 TBEPIbIX BEIIECTB,
NPWINIIINX K CTEKJISTHHOM npoOupke.

W3 npoBepeHHBIX pacTBOpUTENEH AaleTOH/BOAA JaeT NepeKpUCTAUU3ALMI0 C
HEe3HAYUTENbHON HAaOII0aeMOi paCTBOPUMOCTBIO TPH KOMHATHOW Temmepartype. Tak Kak 3To
SIBJISIETCS] BOAHON CHCTEMOM, 3TO MMEeT NpeuMyLIecTBO, nomoras BbinyBate Me,NH.HCI u3
TBEPIbIX BEIECTB.

INepexpucrammsanms U3 aneToHa/BoAbI OblIa MacmTabupoBana. PacTBop mosy4aroT npu
temmnepatype (5 00. aueToHa, 1 00. Boasl) 10 10OaBIEHUS TOMOJHUTENbHON BOIbI (4 00.), 1 cMech
oxnaxnaroT 10 KT ¢ nonyuenunem kpucramummsanuu (62% BoccTaHOBIIEHUE, >99% uncToTa 1o
B3XX). O10T crocob 3aTeM MacIITaOUpPYIOT najiee qo0aBIeHHEM OOJIBIIEr0 KOJMYECTBA BOIBI
IUIsl TOTO, YTOOBI MOMOYb BOCCTaHOBJIEHHIO (BO Bcero 5 00. amerona, 10 o0. Bombl, 78%
BOCCTAHOBJICHHE).

Crnocob macmtabupyrot nanee (30 r), 1 HEOYHINEHHOE TBEPAOE BELIECTBO IMOJYYarOT
METOJIOM TMEPEeKPUCTAIM3ALMHI. XOTsS YUCTOTa MPOAYKTA BBICOKA, UMEETCS PE3KOe CHIDKEHHUE
BbIxona (56% Bbxox, 99% no AMP ananusy, 99,4% no BOXX).

JUist yJ1yieHus: BOCCTaHOBJICHHUS 100aBIEHHOE KOJMUECTBO BOABI yBEIMYHUBAIOT erie ¢ 10
00. mo 15 06. DTo coxpaHsieT YHUCTOTy MPOAYKTa Ha ypoBHe Oosiee 99% U maeT BBICOKOE
BOCCTAHOBJIEHHE B MaJieHbkoM maciutade (90% BoccraHoBieHue, 56-70% mnony4deHHOe paHee).
OnHako MaciiTaOMpOBaHHE 3TOH 3aMEHEHHOH METOIUKH CHOBA JaeT HU3KOE BOCCTAHOBJICHHE
(58% BbIXOH). CrnemoBarenbHO, u3-3a NPOOJiEM, BO3HUKAKOIIUX MPU MACIITaAOUPOBAHUU
NepeKpUCTAITU3aLNY, ObLT HAaliIeH aJbTePHATHBHBIN CIIOCOO OYHUCTKH HA OCHOBE MPOBEIEHHOIO
NePBOHAYAILHOTO CKPUHUHTA CycrieH3uH (Tadnuua 12 Beime).

PeKkOHCTPYKIMIO CTpaTerud OYHMCTKH TMPOBOAST C MPOAYKTOM, BbIIEIEHHBIM U3
KPYIHOMACIITAaOHON peakiuu, cTamuu 2. Peaknust pa3BUBAeTCS KaK OXHIOAETCA U JaeT
HEOUYHIIeHHBIN TPoayKT nocie cymku B neun (70% mo AMP ananu3sy, 79% BBIXOJ aKTUBHOTO
BemiecTBa). Jlins ynaneHuss 3HAYMTENBHOTO COJIEBOTO KOMITOHEHTA (TIPEATIONIOKUTENBHO,
HNMe, HCl) wacts cycnennupytot B Boge npu KT. ITocie cymku 310 naet 75% BOCCTaHOBJICHHE
(95% mo SAAMP ananu3zy), MOKasbIBasi, 4TO 3TO SABJAETCS 3PPEKTHBHBIM CPEICTBOM CHHIKECHHUS

comepxanus conmu. Yucrora mo BOXX ocraercs HensmeHHoW Ha ypoBHe ~93%. 3arem Obun
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HalieH crnocod yBEJIMIUTh XUMHUYECKYIO0 YUCTOTY TBEPABIX BEIIECTB.

IMocne mawanbHoro ckpunuara oda, EtOH:H,O, UTIC u aueron:H,O no-suauMomy naroT
INPOAYKT BBICOKOM UMCTOTHI C XOPOLIMM BOCCTAHOBJIEHHEM, U [O3TOMY OTH CHCTEMBI
pacTBOopuTENell BBIOMPAIOT AJIl AAJbHEHIIEro HMCCIeNOBaHMs. BXOmHas YHCTOTa COCTABISIET
92,7% ¢ OCHOBHBIMU NpuUMecsMHU Ha ypoBHsX 1,4%, 1,0% u 0,8%.

Tabmuua 13 - lanpHeiimee passurue ouuctku (cycrnensus npu 40°C 1 4, punpTpanus npu

KT, 1 00. nmpomeiBKa)

Cucrema pactBopurenei Boccranosnenu | Yucrora mo B2XX (ypoBHu
e OCHOBHBIX IIPUMECEH)

IIponyk [[Ip. 1 [lIp.2 [Ip.3

T
Arneron/Boma 6/16 00. 67% 98,8% 0,7% 10,2% 10,1%
1:1 EtOH:H,0 10 o06. 79% 98,0% 10,9% [0,5% 10,2%
HIIC 10 06. 90% 97,5% 10,8% [0,8% 0,3%
HIIC 5 06. 92% 97,2% [1,0% [0,7% 10,3%
4,5:2,5 UTIC:H,0* 7 006. 79% 98,7% 10,6% [0,4% [0,1%
6:1 UTIC:H,0 7 06. 829%0%* 98,0% 10,9% [0,6% [0,2%

* Peakuust m3nadanbHo npoxoaut B 1:1 UIIC:H,O B 5 06. OpgHako, OHA CTAaHOBHTCS
CIIUIIKOM TI'yCTOH AJIs MepeMeInnBaHus, mo3ToMy nodasisitoT eme 2 06. UTIC.

** Cmech OblIa T'yCTOM, U MPUCYTCTBYIOIIKME TBEPAbIE BEIIeCTBA ObLIH OY€Hb MEIKUMH,
YTO 3aTPYyAHSIIO QUIBTPALMIO, TAK KAK HEKOTOPbIE TBEP/IbIE BEIeCTBA 3a0MIu QUIIBTP.

Pe3yibTaThl 3THX MOMBITOK MO3BOJSIFOT MPEAMNOI0KUTh, YTO XOpOLIee BOCCTAHOBJICHUE
BO3MOKHO JJIsl 3THX cucTeM, B yacTHocTH, Ha ocHoBe UIIC. EtOH:H,O naer mHamHoro mydmuii
npoduib npumecer, yeM Tosibko MIIC; ogHako BoccTaHOBNIEHHE ObLIO HE O4YeHb XopomuM (79 k
90%). IIpodunp npumeceit ¢ UIIC 3HaYuTENBHO yJyYIIAICS B MPUCYTCTBHH BOnbI (98,7% k
~97,5%), OmHAKO 5TO MPHUBOAMT K HH3KOMY BOCCTaHOBJICHHIO (79 k 90%). DTO mo3BOJsET
NPEATIONOKUTE ONpPEAENICHHbII YPOBEHb PACTBOPHMOCTH COEAMHEHUs B Boxe. llociemHroro
nonbiTky B UIIC u EtOH:BOnme mpoBOASAT MpH MOHMKEHHBIX 00BEMax BOIBI JJISI TOTO, YTOOBI
MIOCMOTPETh, MOXKET JIM OBbITh Hai/ieH OaaHC MOJY4YEHHOW BBICOKOH YUCTOTHI U BOCCTAHOBJICHUS
~90%. XoTs 3Ta cHCTeMa yJy4YIlaeT BbIXOA, (GuiabTpauus Obljla MEIUICHHOW M MOSTOMY TaKkKe
OLIEHUBAJIU IPYTHE CMECH PACTBOPUTEIIEH.

Tabnuua 14 - MccnenoBanue apyrux cMmecei pacreopuresneii (macmrad S00 mr, cycrieH3us

npu 40°C 1 4, punsrpamms npu KT, 1 06. npomsiBka)
Cucrema pacTBopuresei Boccranosnenue Uucrora nmo BOXX (yposHu
OCHOBHBIX ITpUMeECeii)

Ilponyk [IIp. 1 [lIp.2 [[Ip.3
T
HIIC 10 06. 460 mr (92%) 97,6% |(1,1% [0,7% [0,3%
1:3 EtOH:H20 5 06. 451 mr (90%) 96,2% [1,4% (0,8% [0,5%
1:2 EtOH:H20 5 06. 440 mr (88%) 97,5% |(1,3% [0,7% [0,4%
1:1 EtOH:H20 5 06. 375 mr (75%) 97,9% |[1,0% [0,7% [0,3%
2:1 EtOH:H20 5 06. 354 mr (71%) 97,6% |[1,0% (0,6% [0,4%
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3:1 EtOH:H20 5 06. | 369 mr (74%) | 97,9%

0,9% 10,5%

ITpu 5 06. EtOH/BonBI CycrieH3un ObUIH CIIUIIKOM TyCThIe U TI0X0 oOpabarbiBanuck. Tak

03% |

KaK YHCTOTA TBEPIBIX BEIIECTB OblIa CPaBHMMA CO BCEMH IONBITKAMH (HE3HAUUTENIbHbIE
BapHaLlMM BEPOSTHO M3-3a KOoJHuecTBa (puibTpanmii u nmpomsiBok), 100% ycnosust UTIC Obutn
MaciTaOupoBaHbl, TaK KaK OJHHU IPEIUIaraloT BBICOKOE BOCCTAHOBIEHHE, M TOJYYECHHAs
CyCIIeH3Us JIETKO oOpabaTbIBaeTcs.

Ucxognoe  macmTtabupoBaHME — NPENNOUYTHTENbHOH  cycmeHsum  paer  (92%
BOCCTaHOBJIeHHE) ¢ ynucToToit mo BOXKX 96,4% (yposuu npumeceii 1,2%, 0,7%, 0,4%). Ananms
JKUAKOCTEH TMOKa3ajl, YTO OHM OOOraleHbl BCeMH OCHOBHBIMHU mpumecsimu - 72% (8,6%, 3,8%,
3,4%) mo B2XKX. DToT crocobd mpu3HAH MOAXOASIIIUM CIIOCOOOM OYHCTKH, MPensIararoiium
BBICOKO€ BOCCTAHOBJIEHUE, U NTPOAYKT NPUMEHSIOT JUIsl TECTUPOBAHUS Ha CIEAYIOLIEeH CTaquu A
TOro, 4ToOBl OOECTeYnTh OTCJEKUBAHUE U yAalleHue mnpumeceii manpine (>99% Ha craguu 3,
HUKaKHUX OTIENbHBIX npumeceit >0,5%).

CycrnieHsust mpu3HAeTCss MacIITaOMPYeMOH, KOrja OCTABLIMKCS HEOUUINEHHBbIH MPOAYKT
craguu 2 (70% aHanu3) nanee CyCreHIUPYIOT B BOAE JIs yAAJeHUs HEOPTaHMYECKUX BEINECTB, U
3areMm cycneHaupyioT B UIIC ¢ monmyueHuem npoaykra yayutieHHOW 4uctothl (97% mo AMP
aHanuzy, 76% Bbxon st ctaanu 2, 96,8% no BOXX, npumecu 1,1%, 0,8%, 0,4%).

Cunres ncxoanoro marepuanta GMP

KpynHomacmTabHy 0 peakiyoo co cTanuu 2 npoBonsat s cHabxenns GMP. Peaxiwst
MPOXOIUT KaK O’KUAAETCS C MOJYy4YEHUEM HEOUHINEHHOIO MPOAYKTa, KOTOPBIN CyCIEHAUPYIOT B
BONE M (PUIBTPYIOT Ui TMOJy4eHus: craauu 2 koropas Ha 93% umcras mo BOXKX. Ee nanee
cycnieHaupyioT B 8 00. UTIC u punbTpyrot ¢ monydenuem npoaykra craguu 2 (93,7% no BOXKX,
92% anHanmu3, 66% BBIXOI AaKTUBHOTO BellecTBa). Tak Kak MOJYyYEeHHAs YUCTOTAa ObLjla MEHbIIIE,
yeMm HaOJsromanach BO BpeMsi pa3pabOTKH, MPOBOIST TECTHPOBAHUE, KOTOPOE MOATBEPIKIAET
NOJIyYeHHAs! CTaAusi 3 BBICOKOH HYMCTOTBHI MOAXOMUT JUIA AasibHewmeil o0padoTku (MCXOMHBIN
marepuan GMP).

Bropyro mapTturo monyyaroT B UAEHTHUHBIX YCJIOBUSAX C MOJy4YEHHEM HEOUYHIIEHHOI'O
MPOAYKTa, KOTOPBIA MOCe CyCreHIupoBaHusi B Boxe ObUT yucThiM Ha 90% mo BOXX. Drtor
MPOAYKT 3aTe€M CYCHEHIHMPYIOT B Boje u oummarT cycnensuen MIIC ¢ momyuennem 384 r
nponykta cranuu 2 (93,0% nmo BOXKX, 91% AMP ananusz, 60% BbIXOA aKTUBHOTO BELIECTBA).

Tperprto mapTuto moayyaroT aisi nmonosiHeHuss cuHTe3a GMP. HeouuineHHbIN TPOIyKT
3aTeM OYHMINAIOT BoaoH, 3areM cycrnensueirr UIIC mnsa nocraBkm cranuu 2 (79% BbIXOH) C
MOBBIIIEHHON YHCTOTOM 1O CPABHEHUIO C peAblay muMu naptusimu (97,3% o BOXKX, 96% AMP
aHaJN3).

OKCIEepUMEHT

Crammro 1 (1 3KB. OrpaHMYUBAIOIINN PEAreHT) 3arpysKaroT B cocya mox Ny, 3atem TT'® (1
00. oTH. 3arpy3ku ctaguu 1) u MTBD (6 06. oTH. 3arpy3ku craguu 1). 3aTeM B COCYA MO KaruisiM
100aBISIOT OKCAMIIIXJIOPHUN (1,5 3KB.) MO3BOJISISI 5K30TEPMY M3HAYAIBHO TIOBBICUTD TEMITEPATYPY
1o 35-40°C, u 3aTeM OXJIXIAOT MO HeoOxoamMocTu st monaep:kanus 35-40°C. Cpasy xe

nocie n00aBJIeHUsT PEaKIMOHHYI0 cMech HarpeBaroT 10 40°C u CycneHIupyroT B TeueHue 2-6
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4yacoB. bepyT oOpasiibl peakIMOHHONW CMECH M aHAIM3UPYIOT 3aBEPIICHHUE, 3aTEM OXJIAKAAIOT 110
KT u nobasnsiroT renran (8 00. OTH. 3arpy3ku ctaanuu 1), BbI3bIBast OCAKACHUE TOTIOTHUTENbHBIX
TBEPIbIX BEIIECTB. PEaKIMOHHYI0 CMeCh MEPEeMEeINBAlOT B TedeHne 10 MUH U 3aTeM TBepAble
BEIIECTBA OCAKAAIOT. BONBINYIO HacTh PacTBOPUTENS NEKAHTHPYIOT W3 TBEPAOIO BELIECTBA,
KOTOPOE 3aTeM JIBAXK/bl MPOMBIBAIOT T€NTAHOM (2X6 00. OTH. 3arpy3ku craauu 1), nekaHTtupys
TaK K€ MOCJe KaKIOW MPOMBIBKU. 3aTeM OepyT oOpasmbl TBEPABIX BELIECTB M AHAIU3UPYIOT.
MTBD 3arpyskatot B cocyn (4 06 OTH. 3arpy3ku ctaguu 1) ¢ MOJy4YeHUEM JKEeNTOU CYCIeH3UH,
KOTOPYI0 oxytaxkaaroT 1o -20°C ¢ npumeHnenuem 6anu cyxoit jen/aneron. 2M pactsop Me,NH B
TT'® (2 5kB.) 1OOABJISIFOT MO KAIUISIM B COCYJI B TeueHue ~15 MUH, COXpaHsisi TeMIepaTypy OT -
20°C no -10°C. Peakuuonnyto cMech MeaiieHHO HarpeBatoT 10 KT u nepeMemuBaroT B TeueHUe
Houu. B astor MomenT nobammsror eme Me,NH, mpu HeoOxommmoctu. bepyT o0pasis
pPEaKkIMOHHONH CMeCH M aHAJU3HMPYIOT 3aBeplleHHe. PeaklUMOHHYI0 CMech (HIBTPYIOT,
IPOMBIBAIOT r'enTaHoM (2x2 00. OTH. 3arpy3ku cTaauu 1), U BblAEIEHHbIE TBEpPIble BEILIECTBA
cymat npu 60°C B Bakyyme. HeounineHHyro craamio 2 cyCieHaupyoT B Bozae (8 00. OTH. 3arpy3ku
craguu 1) B TeueHue 2-18 yacoB u 3aTeM (QUIBTPYIOT, MPOMBIBasi BOAOH (2 00. OTH. 3arpy3Ku
craguu 1). Teepabie Beecta cymat npu 60°C B BakyyMe C MOJyueHHEeM HEOYHIIEHHOMN CTaIuu
2 ¢ <2% macc./macc. Boabl (onpenenennoi TutpoBanreM Kapna @umepa (KF)). Heounmmennyro
cragmto 2 cycnenaupyiot B UIIC (10 00.) B Teuenue 2-18 4 u 3areM QUIBTPYIOT, MIPOMBIBAIOT
UIIC (1 06. oTH. Macchl HeountueHHoW Ctaauu 2) u cywmar B neud B Bakyyme mpu 60°C.

Otnuuust ot JNP 1 nosib3a MOTyT ObITh CYMMHUPOBAHBI CIEAYOIIUM 00pa3oM:

IMar 1

1) Bo-nepBbix, mpumeneHue cucremel pactopureieit TT'®/MTBD BMecTO TUITUIOBOTO
3¢upa ObUIO MEHee JIETyYUM U BOCIUIAMEHSIEMbIM.

i1) Bo-BTOpBIX, 10OABICHNE OKCATMIXJIOPHIA IPOBOIST MPH MOBBILIEHHOH TeMIIepaType,
HarpeBatoT 10 40°C, mocturasi yJNydIIeHHOW PAaCTBOPUMOCTH M TPENOTBpaIlasl yjaBJIHBaHUE
nponykta ctanuu 1 B ocanke. Takke obecrnieunBaeTcst BHICOKasi CKOPOCThb PEAKLIUH, YIIyUIIEHHbIE
YPOBHHU 3aBepLICHUs 1 00JIee KOPOTKOE BPEMS PEaKLIUH.

iii) B-tperbux, IlpomexxyTouHoe coenuHeHHE 2A BBACISIIOT Ui OYUCTKH OT
U30BITOYHOTO OKCATUITIXJIOPUA.

iv) B-uerBepThiX, renTaH JA00ABISIOT IS CIIOCOOCTBOBAHHSI  OCAKICHHIO
[IpomerxxyTouHOTO CoenuHEeHUs 2A.

Cranus 2

v) IlpumeHeHneM aMuHa B WU30BITKE AOCTHTAIOT 3HAYUTENBHO YJYYIIEHHOH YHCTOTHI U
BbIXOJa, Oyarojapsi MUHUMAJIBHOMY MPHUCYTCTBHIO BOABI M, CJIEOBATENIbHO, MOHIKEHHOTO
THAPOIIN3A.

vi) Hakonen, npumenenne Boasl u cycrnensuii UTIC naet XOpouyro 4UCTOTY MPOIyKTa
Craguu 2.

IMPUMEP 4

Cranus 3

Ucxongayro mpoOHYIO peakuui CTaaud 3 TPOBOAST C NPUMEHEHHEM OYHIIEHHOTO
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npoxnykra co cranuu 2 (>99% mno BOXKX) m manHbBIX ycnoBuii peakumu. OOHapys)ke€HO, YTO
BXOSAIIMA MPOAYKT CO CTAaAuu 2 NpPAKTUYeCKH HepacTBopuM B TI'®D, u mos3TOMy BMECTO
nobasnenust pacrBopa craguu 2 B LiAlH, mpoBoxsit obpatHoe nobamienme. 4 5xB. LiAlHy
npuMeHstoT B kauectse 1M pacteopa B TI'® ¢ nmposenennem nodasnenus npu 20-25°C B TeueHne
~2 4. B sror momenT Habmopmaror 10% mNpoayKT C MPHUCYTCTBUEM HECKOJBKHUX BHAOB
NPOMEKYTOUHBIX COEIMHEHHH. PeakIMOHHYI0 CMeCh HArpeBarOT IPH KUIIEHHH C OOpaTHBIM
XOJIONWJIPHUKOM B TedeHue ~7 4 ¢ momydeHueMm 93% mpespamenusi npoaykra (mo BIXKX).
PeakunonHyro cMech 00padaThIBAIOT € MOJyYE€HHEM HEOUMIIEHHOTo mpoxykTa cranuu 3 (~90%
no BOXKX, ~90% mno SAIMP, ~87% CKOppeKTHPOBAHHBIH BBIXO).

IIpoBozAT MpoOHYIO pPeakMio, B KOTOPOH YCHEUIHO CHIDKAIOT NMPUMEHSIEMYI0 3arpy3Ky
LiAlH, (3 axB. k 4 5kB.). Hagerorcsi, uro 310 Oymer OnarompusiTCTBOBaTh 00paboOTKe depes
CHIDKEHHE KojuuecTBa oOpasoBasmuxcs coneit Li u Al. Ilocne naurenbHOro HarpeBaHUs! IpU
KUIMEHUH ¢ 0OpaTHBIM X0noaibHUKOM (10-18 1) mpomeskyTouHbIE COEAMHEHHsI peakuy ObUIH B
OCHOBHOM H3pacxofoBaHbl (0cTaTok 2-3%) ¢ ~95% nponykra mo BOXX.

Passurue 06paborku

Xots nepBast mpoOHas peakiysi ycremHo padorana ¢ NPUMEHEHHEM CETHETOBOH COJH,
npuMeHsieMble 00beMbl ObUTH CITUIIKOM BbICOKH (~100 00.) 1 3Ta Meronuka He chopMupoBaia
LIEHHBIH TIpoLecC ANl MacIiuTaOupoBaHUsl. MHOKECTBO aJbTEPHATHBHBIX METOAMK OOpabOTKH
OBUIO HCCIIEOBAHO B MOMBITKE MONPOOOBATh M CHU3UTD TpeOyeMble 00bEMBI M IOMOYB Y IATIEHHIO
coneti Li/Al.

IMonpoOoBanu ramenue NoHWXKeHHbIM 00beMoM ¢ EtOAc, u 3aTeM CerHeTOBOH COJIBIO.
Cepoe TBep0€ BelecTBO MPUCYTCTBOBAJIO B BHJIE I'yCTOH MACThI, KOTOPasi OCEAaeT Ha JHO KOJIOBL.
Xots ¢punbTpauusi He yAanach, KUAKOCTU MOTYT ObITh AEKAHTUPOBAHBI M TBEPIbIC BEILECTBA
noBTOpPHO cycnennupoBanbl B TT'®/EtOAC st SKCTparupoBaHusi MPOAYKTA. 3aTe€M MPOBOMST
BOJIHYI0 00pabOTKy U MPOAYKT BBIACISIFOT KOHIEHTpaLUe. DTO TaeT MPOAYKT XOPOLIeH YHCTOTHI
(90-95% mo AMP) ¢ xopommM BeIxoaoM (94% He CKOPPEKTUPOBAHHBIN HAa YUCTOTY). OMHAKO
CHOCO0 HEJIETKO MOANAETCS MacIITaOUPOBAHUIO.

Peakiuro racst nobasnenuem EtOAc u 3aTem Haceim. Na,SOy4 B pucy TCTBUU OE3BOTHOTO
Na,SO,4, meicTByIOLEro B KauecTBE CBA3YIOLIEro areHra. Peakiysi [aeT rpaHyJMpOBaHHBIE
TBEPJbIC BEINECTBA, KOTOPbIE MOTYT OBbITh JIETKO OT(WIBTPOBAHBI. 3aTEM MPOBOAST BOIHYIO
00paboTKy, W MPOAYKT BBINENSIOT KOHIeHTpauueil. [lony4aroT xopomwmii Beixon (~94% He
CKOPPEKTHPOBAHHBIN Ha YHCTOTY), HO MPOAYKT CONEPIKUT BBICOKHE YPOBHU OCHOBHOW NMPUMECH
o AMP (10% k 2-4% OOBIYHO TOJTyYaEMBbIM).

Peakuuro racsat 20% AcOH mpu 0°C, 4yTo npuBOIUT K 0OOPAa30BAHUIO I'elist, KOTOPBIH He
MOKeT OBITh OTPHIBTPOBaH. OT peaKkiK OTKAa3bIBAIOTCSI.

Peaxiuto racar EtOAc u 3arem 20% IHMMOHHON KHCJIOTOM C MOJNYyYEHHUEM TBEPIBIX
BEIIECTB, KOTOpPbIE MOTYT OBbITb OTAeNeHbl (uubTpanuei. JXUIKOCTH KOHLEHTPHPYIOT C
NOJIyYeHHEM TpoAyKTa. XOTS 3Ta METOIMKA JAaeT He3HAYUTENbHO MEHbIIUH BbIxon (~77% He
CKOPPEKTHPOBAHHBIN HAa YHCTOTY ), POIYT UMEI OYeHb BBICOKYIO YUCTOTY (>95%).

Hpyryio peakuuto racat nodasnenuem EtOAc u 3atem Boasl (3 mi Ha T LiAIH, B TT'®).
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OO6pazoBaics renb, KOTOPbIA HE MOXKET OBbITh JIETKO OT(QHMIBTPOBAH, M OT PEAKIIMN OTKA3aJIUCh.
Hakonen, peakuuro racst ciocobom @urepa. Jlobasmsiror Boay (1 mut Ha r LiAlH,), 3atem
15% NaOH (1 mn sa r LiAlHy) u, Hakonery, Boay (3 mu Ha T LiAlH,). 310 naeT TBepaoe BeImecTso,
KOTOPO€ MOXKET OBITh OT(PHIBTPOBAHO OT PEAKLIMOHHOW CMECH. 3aTe€M JKMAKOCTH PA3IENSIOT U
KOHLIEHTPUPYIOT 6 sakyyme (87% Brixon, 90-95% mo SIMP).
T 5KCIIEPUMEHTBI CYMMHUPOBaHbI B Tabnuie 15 Hioke:

Tabmuua 15 - Kpatkoe conepskaHue anbTepHATHBHBIX YCIOBUN 00pabOTKH

Ne | Meronuka oOpaboTku Beixon Hucrora
3.1 | I'amenue EtOAc 2,8 r (94% He CKOPPEKTHPOBAHHBIN) 90-95%
CerneroBa conb o SAIMP
(moHMKEHHBIH 00BbEM)
3.2 | I'amenue EtOAc B 2,8 r (94% He CKOpPEKTHPOBAHHBIN) ~80-85%
npucytcTBuu Na, SOy o AAMP,
10% mp.
3.3 | l'amenue 20% AcOH Omynbcust (peakuus 0TOpachIBAETCS)
3.4 | l'amenue EtOAc 1) 529 mr (71% He ckOppeKTHpOBaHHbIH) | >95%
20% nUMOHHAs KUCIIOTa i1) 2,3 r (77% He CKOPPEKTUPOBAHHBIN) YHCTOTA
no SIMP
3.5 | lameHue BOmO# OMybcust (peakiusi OTOPachIBAETCsI)
3.6 | l'amenue Bonoit/NaOH 1) 615 mr (83% He ckoppekTUpoBaHHbIH) | 90-95%
i1) 2,6 T (87% HEe CKOPPEKTUPOBAHHBIN) no AIMP

O6a ramenust tuMonHOM kucnoroii 1 NaOH naer TBepable BeIecTBa, KOTOPBIE MOTYT
OBITh JIETKO OT(QUIBTPOBAHBI M3 PEAKIHOHHON CMeCH U TpeOYIOT MHUHUMAJIBHBIX OOBEMOB
pactBoputensa. Xots ycnoBust ¢ NaOH nator Oonee Bwicokmit BbIxOm (~10%), mpomykr,
NOJIYYEHHBIH 3THM METOAOM, ObLIT MEHEE YHUCTBIM H, BEPOSITHO, MOTPedyeT naibHeHeii OuncTKu
nepes NMPUMEHEHUEM Ha Cieayromeil craany. bonee HU3KUI BBIXOA C IMMOHHON KHUCJIOTOH OBLI,
BEPOATHO, H3-32 HEKOTOPOrO OCAXKIEHHWs] LUTpaTa MPOAYyKTa. IJTO OKa3bIBAJO OYHINAOLIEe
AefCTBHE C TONYYEHHEM YHCTOrO MPONYKTa Cpasy IMOC]e KOHLEHTPALHMH. JTH YCJIOBHs ObUIH
BbIOpaHbI i1 MAcIITAOMPOBAHMS, U €CTh HAAEKIa, YTO JAJbHEHINAs ONTUMH3ALUS 3arpy3Ku
JUMOHHOIN KHCJIOTBHI MO3BOJUT BBIAEIUTb YUCTBHIH MPOAYKT C BBICOKMM BBIXOJOM M3 3TOrO
criocoba.

Peakuiyro MOBTOPSIFOT € HE3HAYUTENBHO YMEHbBIIEHHON 3arpy3KOi JMMOHHOW KUCJIOTHI AJIs
TOTO, YTOOBI MOMBITATHCSI U MAKCHMU3UPOBATH BOCCTAHOBJICHHE. JTa PEAKIHs AAa€T MPOAYKTA C
57% BeiIxomoM ¢ panpHeWmuM 20% BBIXOAOM, TMOJYYEHHBIM TIPH PECYCIEHIUPOBAHUHN
¢unbTpoBanbHOil nenemku B TI'® (0ba obpasua 97,7% no BIXKX).

Peakunio macmrabupyror. OgHako Bo Bpemsi ramenusi EtOAc, roe Obuio 3aMedeHo
NPEABAPUTENBHO 3aryCTEHHE PEaKLMOHHONW CMECH, PEaKLMOHHAs CMECh CIUMajach B Kojbe B

(dbopmMe TyCTO MacChl ¢ OrPaHUYEHHBIM CMelTUBaHUEM. XOTsl J00aBJIeHUE JTUMOHHOW KUCJIOTHI
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nanee najno OOBIMHYIO CYCIIEH3HIO/TeNb, 3TO HE SIBISIETCS LIEHHBIM CIOCOOOM. DTa peakius
paborana ¢ (UIBTPOBAIBHON JIETEIIKOH, pecycrneHaupoBanHor B TI'® nns mMakcumusanmuu
BOCCTAHOBJIEHHS C TIOJyueHHEeM 76% BbIXONla aKTUBHOTO BewecTsa, 95,0% mo BOXKX.

Peakunio moBTOPSIIOT 113151 pa3pabOTKH JIYULIEero rameHust U Ui n3deranusi o0pa3oBaHUs
kamenu, nonyueHHoH ¢ EtOAc. Yacte racar noOaBieHHEM aleTOHAa, 4YTO MAAeT JIETKO
NEePEMEIINBAEMYI0 CYCIEH3UIO/SMYJIbCUI0 0€3 TPHU3HAKOB 3aryCTeHHs. 3aTeM IPOBOMST
00paboTKy JMMOHHOH KHCJIOTOH C MOJy4eHHeM (UIbTPYEeMOH CMECH. DTO TalleHHe yCIEUTHO
NPOBOIAT HA OCTaTKE PEAKIMOHHON cMecH M o0pabaThIBalOT C MOJYYEHHEM HEOUYHUIEHHOTO
npoxykra ¢ xopowmuM BbixonoM (71% ananus, 82% ckoppekTHpoBaHHBIH BbIXOA, 98,0% mo
B2XX).

ITocne ramenust peakuuoHHas cMmech oObHO uMmeeT pH 8/9. Kak wacte mpoumecca
ontumHu3anu o0paboTku, uccienyroT pasHele pH. Peakmmo paspensror mis oOpabotku, rae
IIOJIOBHHA MOJIy4aeT CJIerKa MOHMKEHHYO 3arpy3Ky JIMMOHHON KUCIIOTHI (¢ moxydenuem pH 11/12
NOCJIe TaleHus), W IOPYTYI0 MONOBHHY aoBomsT no pH 7 nobaBneHueM OMOIHUTENBHOM
JMMOHHOM KHCIOThL. Peakimonnyto cmechk ¢ pH 11 oOpabaThiBaroT ¢ monydeHuem npoaykra 85%
no AMP ananusy (73% BbIxon), a peakimoHHas cMech ¢ pH 7 naer 60% no AMP ananusy (62%
BBIXOA1). 113 3THX pe3ysbTaToB SICHO, YTO MOJy4eHHe NMpaBUiIbHOrO pH mocie ramenus sBIsieTcs
KPUTUYECKUM JUIs noydeHus: >70% Beixona. [Ipu oueHb HE3HAUUTENTBHOM CHU)KEHUH 3arpy3Ku
JMMOHHOHN KHUCJIOTHI (puOIn3uTensHo 2 00. 20% JIUMOHHOM KUCIOThI) HAa PUOIU3UTENBbHO 8%
MOBBIIIAET BBIXOA. YUuThIBas 3Ty HH(popmauuto, pH Oyaymmx peakiuii OTCIEKUBAIOT BO BpEMsi
TaiieHus AJisl TOro, YTOObl CMECh OCTaBAIACh CHIIBHO IIEJIOUHOM.

Passurue ouncTku

IIpoBOAAT CKpUHUHT OUUCTKU ¢ MpuMeHeHneM 100 Mr nopuuii HEOUMIEHHOTO NPOAYKTA
[cunonuna, KOTOPBIH cycneHaupyoT B 10 00. pacTBOpHTENS P LUKJINYECKOM Harpese 10 60°C.
Cycnensun oxnaxparoT 1o KT B TeueHHe BBIXOAHBIX, W 3aTeM OOpa30BaBIIMECS TBEPIbIE
BemecTsa cobuparoT ¢unpTpanueil. CTOHKOCTh K KUCJIOTE U OCHOBAHHUIO TAaK)K€ TECTUPYIOT C
TOYKH 3PEHHUS TPOBEACHUS KHUCIOTHOW/LIENOUHOW 00paboTku. Pe3ynbTaThl CKpHUHHMHIA
npeACTaBIeHb! B Tabmuie 16 Hioke:

Tabmuna 16 - Ckpununr ounctku [cunonuna. (BxogHast 4yuctora u 3 ypOBHS IPUMECEH:
90,2%, 3,8%, 0,9%, 0%).

Pacteopuren | Habmonenus Boccranosnenu | Uucrora no BOXKX (1 ypoHM

b e (mpudi.) OCHOBHBIX TIpHMecei)

MeOH Pactop mpu KT H/a H/a

EtOH PacTtsop mpu 60°C 35 mr 97,2%, 0,4%, 1,1%, 0,8%
Ocanox mpu KT

HIIC Cycnenzus pu 60°C 51 mr 97,6%, 0,5%, 0,5%, 1,1%

MeCN PacTtsop mpu 60°C 46 mr 96,8%, 0,6%, 0,4%, 1,6%
Ocanox mpu KT
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EtOAc Cycnenzus npu 60°C 58 mr 97,1%, 0,9%, 0,2%, 1,3%

PrOAc Cycnenzus npu 60°C 58 mr 98,2%, 0,8%, 0,2%, 0,4%

Tonyon Cycnenzus npu 60°C 70 mMr 93,3%, 3,6%, 0,2%, 0,8%

I'entan Cycnenzus npu 60°C 77 mMr 91,3%, 3,8%, 0,2%, 0,7%

AneToH PactBop mipu 60°C 30 Mr 97,7%, 0,4%, 0,3%, 0,9%
Ocanox mpu KT

MO3K PacTtsop npu 60°C 24 mr 97,3%, 0,5%, 0,5%, 1,2%
Ocanox mpu KT

MMUBK Cycnensus npu 60°C 49 mr 97,4%, 0,6%, 0,2%, 1,3%

T Pacteop mpu KT H/a H/a

MTED Cycnensus npu 60°C 67 Mr 95,5%, 2,0%, 0,1%, 1,5%

AXM Pactop npu KT H/a H/a

IM HCI Pactop npu KT H/a 83,7%, noBast mpuM. 8%

1M KOH Cycnensus npu KT H/a 89,1%, 5,4%, 0,9%, 2.2%
(uepHas)

IlepBas n3 Tpex BBIACJICHHBIX INPUMECEH COOTBETCTBYeT Hamboiee CTaOHIbHOMY
MPOMEKYTOUHOMY COEIMHEHHIO PEeaKIHH, KOTopoe HaOmomaroT npu ~70%, roe 3aBepuiaercs
nobasnenue LiAlH, (Tpebyroee kumsueHHs: ¢ 0OpaTHBIM XOJOAMIBHUKOM ISl TIPEBPAIleHuUs
nponykta). TpeThsi mpuMech He MPUCYTCTBOBAJIA HA BXOJE M, BEPOSTHO, 00pa3oBaiach BO BpeMsi
cycrneHaupoBanusi. M3 pacTBOpuTENel, KOTOphE OCTAlIUCh B Buje cycrnensuw, PrOAc maer
HaubobIIy 10 YucTOTY. Heckonbko nepexpucrauiusauil 0buio Hatineno ¢ MeCN, obanatomum
CHOCOOHOCTBIO YAAJISITh IPUMECH BO BPEMS KPUCTAJUTU3ALIUH, U 00JTaJar0IUM BOCCTAHOBIIEHHEM,
KOTOpO€ MOTEHLUAIBHO YIJIy4dIIaeTcsl BO BpeMsi pa3BuTusi. HekoTopoe pasnoskeHune Habmoaaercs
U B KUCJIOTE, ¥ B OCHOBaHMU ¢ 00pa3iiom KOH, ObICTPO CTAHOBSIIIIMXCS Y€PHBIMU.

O4uCTKy HEOYMINEHHOTO MPOAYKTa CTaAWU 3 YBEIMYUBAIOT C MPUMEHEHHEM JBYX
Haubonee nepcrnexkTuBHbIX pactBopureneii (MeCN u PrOAc). O6beMbl paCTBOPUTENEN CHUKAIOT
OO0 MHHMMyMa JJisi TOrO, 4TOOBI YJIYYIIUTh BOCCTAHOBJIEHHWE. Pe3yNbTaThl 3TUX HCIBITAHHUN
npeacTaBieHsl B Tabmune 17 Hioke.

Tabmuua 17 - anbHelimee passutre ounctku ¢ MeCN/PrOAc

Pacteopurens | HaGmonenus Boccranosnenune | Yucrora mo BOXKX (u
(puo.) YPOBHH OCHOBHBIX
npumeceii)
MeCN (5 06.) | Ilepexkpuctammsauus B | 512 mr (51%) 97,6%, 0,7%, 0,8%, 0%
5 0b.
PrOAc (3 06.) | Cycnensus B 3 00. 706 mr (71%) 95,8%, 1,3%, 0,6%, 0%

IMepexpucrammsaiuo nonydarot u3 MeCN B 5 00., ¥ TOpSIUYIO CYCIEH3HUIO MOyYal0T B
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PrOAc nipu 3 06. (06e mpu 75°C). Boccranosnenrie u3 MeCN cHOBa ObLIO TIJIOXMM, HECMOTPS Ha
NOHIKEHHbIE OOBEMBI, OIHAKO MPOAYKTAa OBUI BBICOKOM YHCTOTBI (>>95% mo SMP).
Boccranosinenue u3 'PrOAc Gbuto jiydile Py 3HAYUTEIHHOM YBEIMYEHUH YHCTOTHI MPOIYKTA
npu anaimze AMP (~95%).

Xots ymcrtora mpoxaykra u3s cycnensuu PrOAc mo BOXX u SIMP 6buia BBICOKOH,
HaOmronaeTcst HU3KUi pesynprar aHanusa (85% no AMP ananusy). [{ns yiydineHus pe3yJibrara
aHaJM3a MaTepuaa, a TAkXKe y1aJeHus [BeTa (BCe MOMyUYeHHbIE Ha ’TOT MOMEHT MPOAYKThI ObLTH
ApKO (PUONETOBBIE, 3€JI€Hble WIM KOPHYHEBBIE) HCCIEAYIOT OUMCTKY 4epe3 CJIOW IBYOKHCH
KPEMHUSI.

Heounmennsiii [eunounn (71% ananus, 98,0% no BOXKX) npomyckatot uepe3 4 3kB.
naByokucu kpemuus, smoupys TI'®. Ilomyueno 80% BoccTaHOBiIEHHE OENOBATOrO TBEPAOTO
BEIIECTBA ¢ He3HaYUTeNbHO yiydimeHHoi BOXXX umcroroit (98,4%) u pesynbraToM aHajm3a
(~82% ananusz). D10 OKazanoch 3(p(HEKTUBHBIM CPEACTBOM MOBBLIMEHHS pe3yJbTaTa aHaJIn3a
NPOAYKTA U, IIO3TOMY, PACCMATPUBAETCs KaK 4aCTh 0Opa0OTKH PEaKLIMOHHON CMECH.

3arem mpoBOmAT psix cycrneHaupoBanuii B PrOAc/antupactopurene (Tabnuua 18) ¢
IpUMeHeHHeM 00pabOTaHHOIO Ha ABYOKHCH KpeMHHUsS Chipbst (100 Mr Ha CycneH3ui0), 4ToObI
MOTIBITATECS YIYYIINTh BOCCTAHOBJIEHUE, TIPU 3TOM COXPAHss XMMUYECKYI YHCTOTY (BXOIHAs
yrcrora 98,4%).

Tabnuua 18 - Pesynbratsl nobasienuii ‘PrOAc/anTupacTBOpUTEISL.

Cucrema pacTBopuresei Boccranosnenne | Uucrora mo BOXKX
iPrOAc 5 06. 78% 99,7%
1:1 'PrOAc:T'entan 5 00. 70% 99,6%
1:1 PrOAc:MTBED 5 06. 83% 99,7%
1:1 'PrOAc:Tonyon 5 06. 84% 99,4%
BuOAc 5 00. 80% 99,6%

Tak kak BCe 3HAYEHHUS YHCTOTHI OBUIM CPABHUMBIMH, IBE CHUCTEMbI DPACTBOPHUTEICH
BBIOMpPAIOT i1 MaciuTaOMpOBAaHUS HAa OCHOBE HAWMBBICIIUX TIOJYYEHHBIX pe3yJIbTATOB
BOCccTaHOBJieHHsI. [[Be Hamnbonee npeanoururenbHbix cycrnensun (MTBD u Tonyon B kauecTse
aHTupacTBoputess) MaciTabupyioT (1,0 r Ha CycreH3ur0) AJist Iy4Iiel OLeHKH BOCCTAHOBJICHHUSI.

Tabmuna 19 - MacmtabupoBaHue MPEANOYTHTETBHBIX CTIOCOO0B OYHUCTKU

Cucrema pacTBopuTenei Boccranosnenne | Uucrora BOXX
1:1 PrOAc:MTBED 79,9% 99,1%

5 00.

1:1 'PrOAc:Tonyon 79,4% 99,6%

5 00.

O06e 5Tu onumK JAKOT MPOAYKT ¢ uncTotoit mo BOXKX >99% npu ~80% BOCCTaHOBIEHUH
U, Ipu OOBETMHEHUH CO CJIOEM JIBY OKUCH KPEMHUS, SIBJISTFOTCS 3(PPEeKTUBHBIM CPEICTBOM OYUCTKU

npoaykta Ilcumonuna. JIOMONMHUTENBHBIA LBET YAANAETCS B JKUIKOCTAX BO  BpeMs
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cycrieHnupoBaHus ¢ nonydeHueM [lcunonuHa B Buie Genoro Teepaoro Bemecrsa. Bee npumecu
5P deKkTUBHO yramsitoT 10 comepxkanus Huxke 0,5%. Cycnensuro PrOAc:MTBD BuiOMparoT mst
MaciTabupOBaHUs, TaK KaK 37€Ch MPUMEHSIFOTCSI HE TOKCHYHbIE pacTBopuTenu 3 kiacca ICH.

Macrabuposanue

ITonyueHHBIE YCIOBUS CTAAUU 3 MAaCIITA0UPYIOT, U PEAKIHs PA3BUBAETCS C TOTyUYEHUEM
no 3asepuieHuu 94,4% npoaykra ¢ 2,9% NpPUCYTCTBYIOLIErO MPOMEXKYTOYHOIO COEIUHEHUS
peakinu o BOXX nocne kunenus ¢ oOpaTHbIM XOJIOAMIBHUKOM B T€YEHUE HOYM (TUITUYHBINA
cnioco0). Tlocne cnoss aByokumcu kpemuusi [lcunmoumn monydaror ¢ 83% uyucroroit mo AMP
aHanusy, 66% BBIXOJIOM aKTHUBHOTO BeliecTsa, 97,0% no BOXKX. IT0oT npoayKT 3aTeM OUMILIAIOT
cycniennuposanneM B iPrOAc/MTBD ¢ nonyuenuem 100% nponyxkra no AMP ananusy ¢ 62%
BbIX0OAOM H 99,7% mo BOXX.

H3-3a TOrO, 4TO HEOUUIIIEHHBIN BBIXOJ PEaKuu ObLT HiKe oxkugaeMoro (66% k ~75%),
(UIBbTPOBAJIBHYIO JIETIELIKY U CJION JBYOKHCH KPEMHUS UCCIEAYIOT MOBTOPHO JUJIsl TOTO, YTOOBI
nornpoOOBaTh U BOCCTAHOBUTH OTOJHUTENBbHBIN MPOayKT. OnHaKo, 6e3yCIerHo.

Brixon Huxe 0XHZaeMOrO MOT MOJYUUTBCS H3-332 PA3JIOKEHUs] NMPOAYKTa BO BpeMs
00paboTkH, XOTs MPEIIIECTBYOIIEee SKCTPEMATbHOE TECTHPOBAHKE MTOKA3aJI0, YTO MPOAYKT OBLT
CTa0WJIBHBIM B TPHMEHSEMbIX YCIOBUSX. J[1s nanpHEWIIero HCCIeJOBaHHs STOrO SIBJICHUS
HOBTOPSIOT peakunto. HeounineHHbIi TPOAYKT BBIAENSIOT A0 CJIOS ABYOKHUCH KPeMHHS U OepyT
JOMOJHUTENbHbIE 00pa3Lbl AJIsl SKCTPEMAIBHOTO TECTUPOBAHUS JUUISL TOTO, YTOOBI MOATBEPAUTD
OTCYTCTBHE Pa3JIOKEHUS IPOIYKTA BO BpeMsi 00pabOTKH.

Peakumst moxogut kak oxkumaercss A0 3aBepueHusi (93,7% mnpoaykra, 2,9%
MPOMEKYTOUHBIX COEAMHEHWI) W TOJYyYaloT KOHLEHTPHUPOBAHHBIH BBIXO HEOUYHUIIEHHOTO
nponykta (77% AMP ananus, 66% BbIXOI aKTUBHOTO BellecTBa). PUIBTPOBATBHYIO JICTICIIKY
noBTOpHO cycneHaupyroT B TI' ®/MeOH, HO He BBIAEISIOT HUKAKOTO 3HAYUTEIBHOTO KOJINYECTBA
IMcunonmua. [ns oro, 4YToOBl TMOMBITATBCS U 3aMEHUTh JIEOOOH MPOAYKT, KOTOPBIM
KOOPAMHHUPYETCS C CONSIMU QJIFOMUHHUS, JOOABISIOT JAOTIOJIHUTENbHYIO JTUMOHHYIO KHCJIOTY AJIsS
noseneans pH no 4 (or pH 8) m nememky moBTOpHO cycrneHaupyioT B TI'®, HO CHOBa He
BBIJIEJISIIOT HUKAKOrO 3HaUUTENbHOro kKoiuuecTsa Ilcunonuna. bananc mMaccel He monydaroT U3
peakiuu ¢ 66% BBIXOJOM aKTUBHOI'O BEI[ECTBA, TOUHO COBIMAAAIOIINM C MOJYUYEHHBIM paHee. DTy
MapTHIO OYMINAKOT Ha CJIOE JBYOKMCH KpeMHust u cycrneHmupoBanuem B PrOAc/MTBD ¢
nojiydeHrneM 62% BBIXOZ1a POAYKTA BBICOKOH YHCTOTHI (99,8% mo BOXKX).

HecmoTpst Ha mnpuMeHEHHE OTHOCHUTENBHO BBICOKHX OOBEMOB PpACTBOPHUTEIS H
HEOOXOIUMOCTB CJIOS ABY OKUCH KPEMHUSI IS Y IAJICHUS] COSTUHEHNH aTFOMUHUS U JIUTHUS, CIIOCO0
BCe ele HauboJiee MoaXOauUT aJisi TpedyeMoro macirada.

Peakiuro craguu 3 manee MacirabupyroT 10 criocoba. Peakiust mpoXOIUT Kak OXKUIAETCs
¢ 3aBepmenneM uepe3 18 wuacoB (~91% mnponykrta, ~3% OCTaBIIUXCSA MPOMEKYTOUYHBIX
coenuHeHuil peakiun). O0paboTka Ha Clioe ABYOKHCU KPEMHHS U CyCIIeHIUpPOBaHUE NaroT 57%
Bbxon [lcunmonuaa BeICOKOH 4rcTOTHI (>99% no BOXX, 99% AMP ananms, 0,35% macc./macc.

Boabl o Kapiy @uinepy).
DKCIIEPUMEHT
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Craguro 2 (1 5kB. OTpaHUYMBAIOIIETO PEAreHTa) 3arpysKaroT B COCY I, 3aTeM H00aBISIEOT (5
00. otH. 3arpy3ku craguu 2). Cmech oxmaxkaaroT 1o 0°C u nobasmsror 1M TT'® pactsop LiAlH,
(3 3kB.) mo karsiM B TeueHne 30-45 muH, coxpanss Temneparypy 0-20°C. ITocne nmoOasieHus
PEaKLHOHHYI0 cMech nepeMeinBaoT B TeueHue 30 muH npu 10-20°C u 3aTeM HarpeBaroT A0
KUTEHUsI ¢ OOpaTHBIM XOJIOAWJIBHHKOM U TEPEeMEIINBAIOT B TedeHue ~16 4. Bepyt obOpaser
PEaKIMOHHON CMECH U aHAJIM3HUPYIOT 3aBepiueHue, oxiaaxaanT 1o 0°C u racat nodasieHneM 1o
karusM aterona (9,3 sks.) npu 0-30°C, 3arem 20% BogH. pacTBOpa JUMOHHOM KHCIOTHI (1,9 00.
otH. 3arpy3ku 2 ctanuu) npu 0-30°C. OrcnexwuBaror pH mobaBneHust mjist Toro, 4rodbl OH
ocraBaicss Ha ypoBHe pH>11, m pobaBreHHe OCTAaHABIMBAIOT paHbIle, eciu Tpedyercs.
ITonyueHHYIO CyCHEH3HIO NepeMenBaoT B TeueHue | 4 u gunptpyror, npombiBast TT'® (2 06.
OTH. 3arpy3ku 2 craguu) misg ypanenuss coiedd Li u Al. OunbTpoBajbHYIO JIEMELIKY
cycnieHnupytoT B TT'® (12,5 06. oTH. 3arpy3ku 2 craaun) B TeueHue ~1 4 u QUiasTpyroT, poMbIBast
TI'® (5 06. orH. 3arpy3ku 2 CTaguu) IJIs1 BOCCTAHOBJIEHHS NpoOAykTa u3 coned Li m Al
OObenuueHHble opranndeckue ¢assl cymat Hag MgSO4 u GunbTpyroT. OUIBTPAT BHITAPUBAIOT
6 sakyyme 1o npuomm3uTeabHo 10 00beMOB (OTH. 3arpy3ku 2 CTaAHH), U STOT PACTBOP HAHOCAT
Ha CJIOM NByokucH KpemHMs (3 3KB. OTH. 3arpy3ku 2 craguu). Ciol ABYOKHCH KPEMHHsS
smoupyror TI'®, u ¢pakiuu mpoaykTta OObEOUHSIOT W BBIMAPUBAT IOCYXa 8 BAKYYME.
Heouumennyto cramuio 3 (Ilcunouun) cycnenaupytot B 1:1 iPrOAc:MTBED (5 06. oTH. Maccel Ha
mware 18) B Teuenune 2-18y, punprpyrot, npomseiaror MTED (2,5 06. oTH. Maccel Ha mare 18) u
cywar 6 eaxyyme npu 40°C s seinenenus Ilcunonuna.

Otnuuwms ot JNP u nosib3a MOTyT ObITh CYMMHUPOBAHBI CIIEAYOIIUM 00pa3oM:

1) Bo-niepBbix, npumensis TI'® B kauecTBe paCTBOPHUTENH, PEAKIIHIO TACAT C MPUMEHEHUEM
alleTOHA. DTO JaeT CyCIEeH3UI0/IMYJIbCUIO 0€3 3aryeHHs.

i1) BO-BTOpBIX, 3asBUTENIb TACUT JIMMOHHOMN KUCJIOTOH, COXpaHsis menouHoi pH, oObHHO
okosio 11. Konrpons pH obecneuynBaeT mosy4eHre BICOKOTO BBIXOAA.

ii1) B-TpeTbHx, mocie OYUCTKH Ha CJIOE€ ABYOKHUCH KPEMHUS sl YAAJIEHHSI OCTaTOYHBIX
coneri Li/Al, smoupys TI'®, nonyuatror cycrnensuo iPrOAc: MTBD, naromyr BBICOKO
OUYHILIEHHBIN NPOAYKT, KOTOPBIH 3aTEM Cy1laT.

IMPUMEP 5

CTAUA 4

CHauayia mMpUMEeHSIIOT yCJIOBUS, ONUCAHHBIE B JIUTEpaType, Uit o0padoTku 2,58 r oOpasna
¢ nonyueHueMm ~88% mpespamenus B [lpomexxyTounoe coenuHeHue 4A npu anammze BOKX.
IIpoaykr ounImarOT 10OABIEHHWEM AMUHOIIPOIMWI JBYOKHCH KPeMHHUS M (uiIbTpauued uepes
Henut. [Toxy4yennoe 3eneHoe macio (5,5 r) cycnennupyrot B JIXM ¢ nonydeHueM OEH3UITBHOTO
NPEBPAIEHNs U BBINMAACHUS B OCAAOK LBUTTEpHOHHON ctamun 4 (4,1 T, 70% BeIXOA, ~95% MO
SAMP).

Hlari

HauanpHoe pasBuThe Ha 3TOM mmare (OKYCHPYIOT Ha IMOWCKE ajbTepHaTuBBI "Buli,
KOTOpO#1 ObUIO OBI Jlerue padoTaTe U, B Uaeaje, He BBOAUTH AOMOJHUTEIBHbIN JUTUI B CHHTES.

IIpoBoasT HavanbHBIN CKPUHHUHT aJbTEPHATUBHBIX YCJIOBHM, BKJIKOYasl CIEAYIOLINE OCHOBAHUS:
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Li'BuO, K'BuO, NaH, NaHMDS u NaNH,. Bce peakuuu natot npoaykr, rae NaHMDS pabotaer
Tak ke, kak "Buli. Bce peakuuOHHBIE CMeCH CTAHOBSITCSI OYE€Hb T'YCTBIMU C BHUIUMbBIM
reneoOpazoBaHueM, MO3TOMY s 3((EKTUBHOTO NEPEMEIINBAHUS PEKOMEHIYETCsl BEPXHSA
MeEIIaJKa.

HavanpHelii CKpUHUHT TO3BOJSIET mpeanonoxuts, 4yro NaHMDS wmoxer ObITh
nonxoxasment anprepratuBoi "Buli (81% mnpespamenue B /[IpomekyTounoe coenunenue 4A).
Otu ycnosus macumrabupyrotr o 1,5 r BMmecte co ccbutouHod peakuui ¢ "Buli. Bepxnee
nepeMeIuBaHie MPUMEHSIOT B 000UX CITydasix.

Tabmuua 20 - Cpasuenue "Buli u NaHMDS

Bpemst BOXX - "BuLi BDXKX - NaHMDS
14,-30°C | 6,6% Cr. 3, 78% IIpom 4A, 1% C1. | <1% Cr 3, 78% IIpom 4A, 4% Cr 4
4

24, 0°C 6,5% Ct 3, 77% Ilpom 4A, 1% Ct 4 | <1% Ct 3, 76% IIpom 4A, 4% Ct 4

Heouwnienn | 4,89 r 438Tr
piii ipoaykT | <1% Ct 3, 2% IIpom 4A, 60% Ct4 | <1% Ct1 3, 5% IIpom 4A, 68% Cr 4

AGGpesuarypel, npumensiemble B Tabiuue: Ct 3=Cranus 3, IIpom 4A=IIpomesxyTouHOE
coennHenue 4A, Ct 4=Cranus 4

ITpodunp peaximy, MoNy4YeHHbIH B 000OMX Cilydasix, ObUT OYEHb MOXOX, U B PEAKIIMHU C
NaHMDS 6s110 notpebnenne cranuu 3. Obe peakunonHble cmecu GuibTpyroT Ha Llenure st
ynanenuss Oenmoro ocanka, U KOHUeHTpupyroT. [lo SAMP wu30biTok npoToHOB OeH3mia
NPUCYTCTBYeT B o0omx ciy4asix (ocobeHHO B mpumepe ¢ "Buli), W MOJy4YEHHBIH BBIXOI
coctaBisier >100%. Ycnosus NaHMDS okazanuch yCHEIIHbIMH, NAIOMIMUMU ONAronpusTHBINA
npod b peakiyu, U ObUTH BBIOpAHBI sl AalbHelero Macmrabuposanus. OqHako Tpedyercs
pa3BuTHE 00pPaOOTKH U OYHCTKH.

ITar ii

BDXXX naHHBIE TOKA3BIBAIOT, YTO MPOAYKT, BBIIEIEHHBIN B CACJIAHHBIX BbIIIE MOMBITKAX
¢ npumerneHueM NaHMDS u "BulLi, neperpynnupoBajcs ¢ NoJy4YeHUeM [BUTTEPUOHHON CTaUN
4 npu koHueHTparuu. OYUCTUTH 3TOT MPOAYKT OT MOOOYHBIX MPOAYKTOB OeH3miipochopHOi
KHCJIOTBI M IPYTUX MPUMeEceii MonpoOOBai CyCIIEHANPOBAHUEM BO MHOKECTBE PACTBOPHUTEIICH.

Tabnuua 21 - TIpoOHast ounCTKa HEOUUIIIEHHOTO MPOAYKTa cTaany 4

PactBOpuTeEnn Boccranosnennas macca Yucrora mo BOXX
AXM Bbenoe TBepnoe BemecTBoO 84% Ct 4

EtOH Kamens -

EtOAc Kamens -

HIIC benoe TBepaoe BemecTBoO 88% Ct 4

Tonyon Kamenp -

MTBED Bbenoe TBepaoe BemecTBoO 62% Ct 4
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MMWBK Kamenp -
MeCN Kamens -
ALeTOH Bbenoe TBepaoe BemecTBo 86% Ct 4

AOGOpeBuatypsl, mpuMmensiembie B Tadune: Ct 4=Cranus 4

* punpTpanus mwioxas

benoe TBepmoe BELIECTBO MONYHAIOT U3 HECKOJBKUX PACTBOPHUTENEH, OJHAKO TBEPAbIE
BeriecTna, nonydeHssle u3 JIXM u MTBD, npesparumnuch B 61e1HO-QHUONETOBYIO KaMelIb NpU
XpaHEHUH B T€YEHHE BBIXOAHBIX. BemecTso, nonydyenHnoe u3 UIIC u aneroHa, ocTanoch B BUAE
CBOOOHOTEKYUHNX OeNbIX TBEPABIX BEINECTBA IMPU XPAHEHUH, MPEAINoaras, 4YrTo CTa0MIbHOCTD
STUX TBEPABIX BEIIECTB BEPOSTHO OblIa BbIIE, M YTO OHH MOTYT IO3BOJIUTH YIPOCTUTH
00paboTKy.

Cycnensuu B UT1C u aunerone macmrabupyrot 1o 1 r. OgHako, odpazoBaHue kamenu Obuio
OTMEYEHO cpa3y ke rocje nodaBiaeHus pactBopurens. Kamenb MemieHHO QUCTIEPTUPYIOT NpU
SHEPrUYHOM TNIepEMEIIMBAHUM M CO BPEMEHEM 3aMeyaloT NPU3HAKU KPHUCTAIM3ALMU C
noJTyueHreM Oesloi CyCHeH3MH Mocie epeMelInBaHus B TedeHrne Houn. OiHaKo 3T0T crnocod He
HNOAXOANT Al MaciuTaOupoBaHus. TBepaple BeLIECTBA BBIIEIAIOT C XOPOLIMM BBIXOAOM, I7e
UIIC naer HaMBBICIIYIO YUCTOTY.

Taxxe uccnenyror TI'®, Tak kak OH UMEET TO MPEUMYILIECTBO, YTO TAKXKE SIBISETCS
peakLnOHHBIM pactBoputeneM. OHAKO, IPU €ro UCTIBITAHUN CHOBA HAOMIOAeTCsl N3HAYAIBbHOE
obpaszoBanue kamenu (BoineseH ~80% Boixon, ~92% no BOXKX). s Toro, 4tobsl monpoOoBaTh
u3bexkaTh OOpa3oBaHMsS KaMeOu W TMOJYYHTh OoJjiee KOHTPOJIHPYEMYI KPUCTAJUIM3ALIMIO,
HEOUYHIIEHHYIO CTaAMIO 4 CHavasia CONOOMIM3UPYIOT B HU3koM obbeme IMCO (2 006.). 3atem
tyna nodapisitor TT'® (10 00.), ¥ pacTBOp MEPEMENIMBAIOT B T€YEHHE BBIXOAHBIX. DTO JaeT
MEIJICHHOE OCaXI€HUE MPOAYKTa, KOTOPbIH coOuparoT ¢uibsrpaumeid u npombiBaroT TI'®D ¢
nonyyerueM craanu 4 (86% Brixon) ¢ 96% uncroroit mo BOXKX (>95% no SAMP).

Ta kax kpuctaymsanus B TI' @ Obuta yCreniHow, 1, Kak ObUI0 OTMEYEHO paHee, MOJIHOe
NPEBPAIEHNEe B IBUTTEPHUOHHYIO CTaIUIO 4 MPOUCXOAUT BO BPEMsI KOHLIEHTPALIMU PEAKLIMOHHBIX
sxkuakocredn (TT'®/EtOAc) mpu 40°C, ecTb Hanmekna, 4TO MOXKHO H30eKaTb W3MEHEHUs
pacTBOPUTENST U KPUCTAJUIU30BATh MPOAYKT HEMOCPEACTBEHHO MEPEMELTNBAHIEM PEAKIIMOHHON
cmecu npu 40°C.

IIpoBomst nBe 4 r peakiun B NaHMDS, rae obe peakiiuu focturarot 3asepueHus ¢ ~80%
npeBpamenneM B [Ipomexytounoe coenuHerne 4A. OnHy peakHOHHYKO CMeCh pa30aBIISIOT
EtOAc, u npyryro TT'®, u 06e punbrpyrot miist yaanenus: pochaTHbIX MOOOYHBIX MTPOAYKTOB. J1Jist
JaNbHEHIIero CHWXKEHUsT YpoBHEH (ochaTHBIX NpHUMeEcei, MPOBOIAT OTCAIKy IOBAaPEHHOU
COJIBIO, U OpraHudeckue (paspl CyImaT u KOHIEHTPUPYIOT 10 10 00. DTH pacTBOPHI MEPEMEIINBAIOT
B TeueHre Houu npu 40°C ¢ moay4eHneM npeBpalieHus B, 1 ocakaeHus, craanu 4 (~1% cranun
3, ~0,2% IIpomexxytounoro coenuneHus 4A, ~82% craguu 4). TBepabie BemecTsa COOMPAOT
¢unbTpauneii ¢ nonyuenuem 8,03 r (88% Bbixon) uz EtOAc/TT'® u 5,65 r (62% Beixon) u3 TI' ®.

KopudneBbie/cepbie TBepabie BelnecTBa, noiydeHHble u3 EtOAc/TI'®, Obutn MeHee YHUCThIMU
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(~90% o BOXKX, 78% aHanu3) o cpaBHEHHIO ¢ O€IBIMHU TBEPABIMU BEIECTBAMH, IOy YEHHBIM
u3 TI'® (97% no BOXX, 88% ananus). Ananmu3 BomHOro ciosi u3 peakuuu ¢ TI'® mokazan
NPUCYTCTBUE NPOAYKTA, U IOTIOJIHUTEIbHBIE TOTEPH OBLTH OTMEUEHBI MPU KOHEYHOH (QHUIIbTpaliuu
TTO.

H3-3a BBICOKOH 4HCTOTHI, monyueHHOU n3 TI'®, 3TOT pacTBOpUTENs OBUT HCCIENOBAH
janee A ONTHUMM3ALUU BOCCTaHOBIEHHWs. OTcazKy MOBApEHHOW COJBIO HE MPOBOIAT M3-32
NOTEpH NPOAYKTa B BOAHBIHN CIIOH, U pEAKLINOHHYIO CMEChH Jlajiee KOHLIEHTPUPYIOT MOCIe PeakLiuu
11 MUHUMM3ALIUM TOTEPb BO BPEeMs KOHEUHOM CTaauu (UIbTpalUU. DTy HOBYI METOAMKY
IOPOAYIOT Ha 75 T IIKaje C MOPLUUAMH PEAKLIMOHHOW CMeCH, KOHLIEHTPUPOBAaHHBIMH 10 8 00. 1 6
00. ITpu punpTpanin HUKaKOTrO Pa3IMYMs B BBIXO/IE HE OBIJIO OTMEUEHO MEXTY ABY M ITOPLIMSIMH,
npu oduiem Boeixozne 140,4 r (90% no SAMP ananusy, 74% BBIXOA aKTHBHOTO BemnecTsa, 90% mo
B2XX).

OtcnexxuBaHue puMecen

Tpu OCHOBHBIX NpUMeCH ObIIIO OOHAPYKEHO B BBIACICHHOM MPOAYKTE, U UACHTU(UKALTUIO
JBYX M3 5TUX BUAOB IPOBENN Ha OCHOBE NaHHbIX MC.

bbuto mokaszaHo, uTo nebeH3mnupoBaHHas npuMmech (00bMHO ~2-5% mo BOXKX) maer
NCUJIOLMONH BO BpeMs TOCIEAYIOMEro IMAPUPOBAHUS H, TIOSTOMY, MOXET OBbITh JOMyIIeHa Ha
BBICOKOM ypoBHe. OCHOBHOH Ha0Jr01aeMOil MPUMECHIO B BbIieIeHHOH cTaguu 4 (00braHO ~5-8%
no BOXX) sBasercs anruppugHas mnpumech. OHa OTCIEKUBACTCS TPHU MOCIEAYIOIIEM
T'MAPUPOBAHUM M TIOKA3aHO, YTO OHA JIETKO YJaJsieTcsl MepeKpUCTaIn3aleil U3 BOAbl B BUJE
BBICOKO PacTBOpUMOIi mupodochaTHON nMpuMecH, KOTOpasi BOSHUKAET MPHU 1eOSH3MIIUPOBAHHH.
Hpyras ocHoBHasi HaOmromaemasi mpumech (m/z 2952 nabmomaercs mno JXKXMC) moker
KOHTPOJIMPOBAThCS 10 MeHee 2% orpaHuydeHueM Temmeparypbl peakuuu (Hmwke -50°C) u He
Habmronaercs B [IcunonuOuHe nocyie ruipupOBAHUS.

IIpoduns npumeceii B 140 r mapTun, nojay4eHHO BbIe, mokasai 90,0% craauu 4, 6,4%
anruapuanoit npumecy, 0,2% N-nedensunupoBanHoi npumecu u 1,2% m/z 295,2 npumecu.

Cunres GMP

[TepByro kpynmHOMACIITAOHYIO MAPTHIO CTaANUU 3 (BXOX 544 T) MOJIy4ar0T ¢ IPUMEHEHHUEM
yCTaHOBJIEHHOH MeTOAMKH ¢ ostyueHueM 2 13,5 r (53% Boixon, 99% no B2XXX). Bropyto maptuto
(Bxonm 628,2 r) Takke ycrnemHo obpabaTeiBalOT ¢ monydeHueM 2952 r (66% wxon, 99% mo
B2XX).

Hexkoropass BapmaOenbHOCTP B BBIXOJE HA OTOW CTaguu Obla OTMEYeHa it 3
KpynHoMaciiTabubx maptuii (57%, 53% u 66%). BeposTHO, 3TO SBJSETCS CIEACTBHEM
HE3HAUUTENIbHBIX Pa3HHUI] B METOAMKAX OOpaOOTKHU M TraIleHHs.

DKCIEepUMEHT

Cranuro 3 3arpyskaroT B cocyn, 3ateM 100aBisiroT TT'® (15 00. oTH. 3arpy3ku 3 craann) u
oxnaxaarT 1o < -50°C ¢ mpumeHeHneM OaHHM CyXo# Jen/aneroH. 3arpyxkaroT 1M pactBop
NaHMDS B TT'® (1,13 3kB.), coxpansist Temneparypy < -45°C, uenesyro <-50°C. PeakunoHHy0
cMech nepeMernnBaroT B Teuenne 30 MunyT npu ot -60 1o -50°C. Terpabdensunmupodocdar (2,26

9KB.) 3arpy’kKar0T B PEAKLHOHHYIO CMeChb OHOH mopuueit, 3ateM nodasisroT eme TI'D (20 00.)
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coxpansia Temnepatypy peakunu < -30°C. Peakumonnyto cmech HarpeBatoT 10 0°C, B TeueHue
1,5-2 gacoB u GepyT oOpasen aist 3aBepiueHusi. PeakiiMOHHYI0 cMeCh (DHUIBTPYIOT AJISl yAJICHUS
docdarabix conelt, mpombiBas TI'D (8 00.). @unbTpar KOHIEHTPHUPYIOT A0 6-8 00. ocTaTka u
nepeMelunBaroT B Teduenue Houu npu 40°C ans npespatinenust [IpomeskyTo4HOro coequHeHus 4A
B IPOAYKT ctaanu 4. bepyT oOpasen peakImOHHON CMECH AJIsl ONPEAeTICHHs 3aBEPIICHNUS, U 3aTEM
bunbTpyIOT, U TBepAoe BemecTBO npombiBaloT TI'® (2 00.). IlpoaykT cramum 4 cymar B
BaKkyyMHoM neun ripu 40°C.

Otnuuus ot JNP 1 nosnp3a MOryT ObITh CYMMHUPOBAHBI CIEAYOIIUM 00pa3oM:

Hlari

1) Bo-mepBeIX, rekcaMeTHIAHMCANAa3U ~ HATPHA ~ BBOOAT  JUIA  IOAJEPKaHHS
JAETPOTOHUPOBAHUS. IDTO SIBJIAETCS 3PPEKTUBHON aJbTEPHATUBON Oy TUIUIUTHIO, KOTOPYIO JIerde
oOpabarbIBaTh, U KOTOpPasi HE BBOIUT JIOTIOJIHUTENbHBIN JINTHH B PEAKLIUIO.

i1) Bo-BropeIx, pasbaBnenue peakunoHHoi cMecu TI'® mo3BoJseT NOMYYUTh OOJIBIIYIO
yrctoty [IpomesxyTouHoro coenuHeHus 4A.

iii) B-Tperbux, mpu KOHTpOJIE TEMIEpaTypsl peakuuu Hike -50°C, HeXenaTeNpHy mz
295,2, nabmonaemyto no JKXMC, KOHTpOIHPYIOT Ha YpoBHE MeHee 2%.

Iar ii

iv) B-ueTBepThIX, IIpU OTCIEKUBAHUM YPOBHEH mpumeceil cranuu 4A, B yacTHOoCcTH, N-
nebensunupoBanHoi Ctaauu 4 (tabnuua 7) u anruapuanoit Craguu 4 (Tabnuua 7), MOKET ObITh
BOCIIPOU3BOAUMO IOJIyU€H YUCTBIHM MPOAYKT.

v) IlpeBpaineHne MNPOMEKYTOYHOTO COENMHEHUs cTamuu 4A B cTraguid 4 MOMKET
NPOBOUTHCS B PEAKLIMOHHOM PacTBOpHUTENE, n3derasi HLOOXOAMMOCTH TPATHTb BPEMs Ha 3aMEHY
pPacTBOPUTEIS.

vi) HakoHel, mojiydeHHOE TBEpIOE BEIECTBO MPOMbIBAIOT TI'® u cymar B medu ¢
MOJIy4eHUueM cTaauu 4.

IMPUMEP 6

CTAUA 5

OtpaBiieHue KaTanu3aropa OTMEYEHO BO BPEMsI PA3BUTHS 3TOW CTAAMH M HEOOXOIUMO
BKJIFOYAaTh B Croco® mar oOpaloTKM yriieM, MpH HEOOXOAWMOCTH, IJIsl TPENOTBPAIICHHUS
HernoJiHOro ruapupoBanus. OgHako 0OBIMHO 00padoTKa yriieM He TpedyeTcs.

ITocne mponyBaHusl BOIOPOIOM B TEUEHHUE 3 YACOB TUIIOBBIE PEAKIIMH ITOKA3aJId BBICOKUE
BBIXOZBI TpU 3aBepmeHnu (>90% mnpoxaykra, 3-5% ocraBmuxcs IM). HeGonbinoe koixmyecTBo
BOIbI JOOABISAIOT Ui TOrO, YTOOBI CIIOCOOCTBOBATH PACTBOPUMOCTH, M TOCJE TPOIYBaHHUS
BOZIOPOZIOM B TeueHHe eme | yaca nocruraercs norpedienue craauu 4.

Ycnemnyo peakuno o0padaThIBaOT GUIBTPALMEH, 3aT€M BBITAPUBAHUEM IS Y AAJICHHS
METaHOJIa, OCTaBJIsIsI MPOAYKT B BHIE T'YCTOH CyCleH3uu B Boze. J[00aBist0OT 3TaHOM, M TBEpAOE
BewecTBO GuibTpyroT ¢ moayueHuem Ilcmwiounduna ¢ 69% Beixomom. 'H AMP nonreepskmaer
UJICHTUYHOCTb NPOJYKTA, HO MOKA3bIBAET HE3HAYUTEIBHOE MPUCYTCTBUE POACTBEHHON MPUMECH.
KXMC ananm3 mokaseiBaeT 4uCTOTY 952% ¢ ocHOBHOW  mpumecbro  (4,1%),

UICHTU(PUIMPOBAHHON Kak mpuMech nupodochopHoit kuciors! (Tabauua 7), MOTyYEHHYIO U3



63

aHTUAPUIHON mpuMecH co ctaauu ctaaus 4. Jlanee moka3aHo, 4TO 3Ta nmpuMech 3PPEKTHBHO
IPOZYBAETCs BO BPEMs KOHEUHOM nepekpucrauusanun npoaykra (Craaus 6).

3aTeM MPOBOASAT JOMOJIHUTEIBHYIO PEAKLUIO C IPUMEHEHHEM MPOAYyKTa CO CTaauu 4 us3
3akoHueHHOU TT'® oOpabdotku, koTopsli sBisiercst 88,0% uucteiM o BOXKX u conepsxut 7,3%
N-neOeH3nMpoBaHHY 0 CTaAMIO 4 (MMPEBPATHBILYIOCS B IPOAYKT), IPU OTCYTCTBUU AHTUAPUIHOM
npuMect. CHOBa OTMEUAIOT 3aBEPLICHNE, U PEAKLMOHHYI0 CMeCh 00palaThIBAIOT KaK paHbLIE C
nonyuenueM Ilcunommbuna ¢ 46% Bexomom. IlojararoT, 4TO HU3KHI BBIXOX SIBJISIETCS
pe3yJIbTaTOM OCAXKIEHUST TPOAyKTa BO BpeMs Imara (uibTpauud katamusaropa. 'H SMP
MOJATBEPKIAeT UIEHTUYHOCTb npoaykra, 1 BOXXX nokaseiBaer uncroty 98,9%.

JlanbHelilllee pa3BUTHE YCJIOBUN PEAKLMM MPOBOAAT AJIA ONTUMU3ALMU NPUMEHSEMOI0
o0beMa BOABI, 1 MUHIUMM3ALIUU [TOTEPh NPOAYKTa BO BpeMs wmara punsrpauuu. Ilocne peakuun
pactBop mojay4aroT nodasnenuem 10 o6bemoB Boxbl npu Harpesanuu 10 40°C. 1o mo3BossieT
yAaIUTh KaTanu3zaTop GpuiapTparuei 6e3 morepu npoaykra Ha GUibTpe.

Hexoropoe komuuectBo crtaguu 3 0o0pasyercst THAPOIM3OM BO BpeMs pEaKLUU |
00paboTku Ha ypoBHe mpubIU3UTENbHO 1-2,5%, 4YTO KakeTcsi OOBIMHBIM Ui Crocoda.
BoccraHoBnenne Ha ypoBHe craauu 3 ObUIO NPOXEMOHCTPHPOBAHO BO BpEeMsl KOHEYHOH
MEPEKPUCTATUIU3ALUU TIPOAYKTA.

Macimrabuposanue

KpynHomacmrabuyro napruto cranuu 4 (He-GMP) oOpabateiaroT kak oxHy mapturo (148
I' BXOJSLIEro akTHBHOTO Bemnectsa). [lorpebnenne craguu 4 nocruraercs npu 88% mpoaykra u
0,9% craguu 3, MOJy4YeHHOW NPU TUAPOJH3E. AHruapuaHas npumech (0,4%) MONHOCTHIO
MpeBpalaeTcss B COOTBETCTBYIOMIYIO MpUMeCh MupodochopHoii KUcioTsi (5,2%).

KpynHomacmtTaOHbIE TPOXYKT TUAPUPOBAHHUS (DUIBTPYIOT U KOHLEHTPUPYIOT C
nojydyenneM 109 r HEOYHMINEHHOTO MPOAYKTAa IMOCHE YOAJICHUS W3 3TAHONA Ui CHUKECHUS
conepxanust BoabI (~71% mo AMP ananusy, 86% BbIxon).

DKCIEepUMEHT

10% Pd/C (~50% yBnaxxneHHsIi1 BogoH, Tun 87L, 0,1 X 3arpy3ky craanu 4) 3arpy>karoT B
cocyn mon N,, 3atem meranon (20 06. orH. cramuu 4) u Cramuro 4. N, 3amensitor H,, u
PEakIMOHHYI cMech mepeMemuBaroT nmoa H, (atmochepHoe naeneHue) B TedeHue 1-2 4acos.
BepyT oOpasen peakIMOHHOH CMeCH JJIsl IOATBEPIKASHHS 3aBEPIICHHUS U 3aTeM J00ABJISIOT BOLY
(10 06. oTH. cTamuu 4), coxpansist Temneparypy <25°C. Cmech nepemMermunBaroT emie 1-2 yaca mox
H, (atmocdeproe naBnenue). bepyT oOpaser] peakIMOHHON CMECH U MPOBEPSIIOT 3aBEPIICHHE.

Ecnu peakuusi He 3aBepiIeHa, MOBTOPHO 3arpykar0T H, W peakuuio NpomorKarT B
TeueHue eme 1-12 4 1o 3aBepiieHus. 3aTeM peaKIIHOHHY0 CMECh TOMEINAOT oA N, U HarpeBaroT
10 40°C u BbIIEp>KUBAIOT B TeUeHUE 15-45 MuHYT. PeakinoHHY0 cMeCh PUIIBTPYIOT Yepes3 [eJTUT
IUTSI yOAJIeHUsT KaTan3aTopa, MpoMbiBasi MeTaHosioM (13,3 00. oTH. 3arpy3ku ctaguu 4) U BOAOU
(6,7 06. oTH. 3arpy3ku ctaauu 4). @PUIbTPaT KOHLIEHTPUPYIOT 8 8AKYYMe, a3€0TPOMUPY I STAHOJIOM
IUTSA yJAJIEHHUs BOABI 10 TEX TMOp, MOKa He Mojydat Teepaoe Bemectso. Oimmans ot JNP u nmonb3a
MOTYT OBbITh CYMMHPOBAHBI CIEAYIOLINM 00pa3oM:

Bo-nepBeIX, peakLUIO OTCIEKUBAKT Ul ONPEACNICHHs YPOBHEH IPOMEKYTOYHBIX
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coeqnaeHuii mo BOYXKX, mpumensisi otHocutenbHOe Bpemst ynepxkanus (OBY), u 3aBepiienue
KOHTPOJIUPYIOT TpPU TNPHUCYTCTBUU MPOMEXYTOUHBIX CO€AMHEHHUNH Ha ypoBHe MeHee 0,2%.
IIpumech nHpodOCHOpPHON KHCIOTHI CO CTagUH S5 TaKXKe TIIATEIbHO OTCIEKUBAIOT IS
MOJTBEPKJIEHUS, UTO OHA MOXKET KOHTPOJIUPOBATECS MPU KOHEUHOM MepeKpUCTAIIM3ALMH.

Koneunsrii cnocod Ctanuu 6 TakoH, Kak OMHUCaHO B mpumepe 1.

ITPUMEP 7

METOJIHUKA U ITPOTOKOJIBI TECTHUPOBAHUWA

JUis TeCTUPOBAHMS YUCTOTHI U T.JI. IPUMEHSIOT CIEAYIOIYI0 METOIUKY/TIPOTOKOJIBL.

7.1 AMP

'H u BC SAMP cnektp Icunoumbuna 8 D,O monyuaror ¢ npumenenuem 400 MI'ig
CrieKTpomMeTpa. XHMMHYECKHE CIBHTH yKasaHbl B 9./MJIH. oTHocutenbHo D,O B 'H SMP
(6=4,754./mMmnn.) u otHocutenbHO MeOH (8=49,54./MiH.), KOTOpBII HOOABJIAIOT B KauecTBE
cebuikn B cniektpe *C SIMP. B nutepatype, sHauenus 1t [cunonubuna nokasanet 8 JINP. IMP
aHanmu3 [lcunonmOuHa naer naHHBIE, KOTOPBIE COTJIACYIOTCS CO CTPYKTYPOH M COTJIACyrOTCS C
TE€MHU, KOTOPbI€ NPEJCTABJIECHBI B JIUTEPATYpe, C HE3HAYUTENIbHBIMY BapUaLUsIMH B XUMUYECKUX
CABUIax AJid NMPOTOHOB PSAOM C MOHU3UPYEMBIMH TPYNNAaMHU, KOTOPBIE OXHMIAKOTCSA, TaK Kak
LBUTTEPUOHHAs] TNPUPOAA COEIUHEHUs JejaeT NPOAYKT O4Y€Hb UyBCTBUTENBHBIM K
HE3HAYUTEJIbHbIM U3MEHEeHUsM B pH.

Haunusie 'H AMP u 3C SAMP npencraiieHbl HUKeE, U CIIEKTPbI TIOKa3aHbl Ha Our. 10 u 11.

JMannbie 'H AMP (400 MT', D,0): 2,79 (¢, 3H), 3,18 (T, J=7,4T'u, 2H), 3,31 (1, J=7,4T1,
2H), 6,97 (n, J=8,0I'u, 1H), 7,08 (c, 1H), 7,10 (1, J=8,0I'y, 1H), 7,19 (7, 8,2I'u, 1H).

HMannbie *C SAMP (400 Mru, D,0O (+ cienst MeOH): 22,3 (1 x CH,), 43,4 (2 x CH3), 59,6
(1 xxCHj,), 108,4 (1 x CH), 108,6 (1 x C), 109,5 (1 x CH), 119,1 (d,*Jp.5z=6,7T1;, 1 x C), 123,3 (1
x CH2), 124,8 (1 x CH), 139,3 (1 x C), 146,3 (d, 2Jp.5y=6,7T'y, 1 x C)

7.2 I1d-UK

Jannbie cobuparotr Ha crnektpometpe Perkin Elmer Spectrum Two™ ¢ mpuiiokeHuEM
UATR Two. Ananu3 Ilcunoumbuna (ITaptusi: AR755) TI®D-UK cnekTpockonued gaer CrekTp
(®wr. 12), KOTOPBI COOTBETCTBYET MPEUIOKEHHOMY B JiuTepatype. [Ilupokwuii muk npu 3244 cm!
SIBJISIETCS TUIOBBIM Ui coiu aMuHa. OcTaBlIMecs NMUKH HAaXOMATCS B XapaKTepUCTUYECKON
00J1aCTH ¥ IO3TOMY HE MOTYT OBITh OTHECEHbI HHANBHUY AJIBHO.

7.3. MACC CIIEKTPOMETPUA

Macc cnektp Ilcunonubuna (AR755) mony4aroT Ha mace ciektpomerpe Bruker Esquire
3000 plus Ion Trap, u o= cornacyercst co cTpykrypoil. Macc criektp (®@ur. 13) mokasan OCHOBHOH
nuk npu m/z=284,8 u 568,1, uro coorsercreyer (M+H)" u (2ZM+H)" Ilcunouubuna. Ito
MONpa3yMeBaeT, YTO MOJIEKYJIIPHBIA MOH m/z 284 COOTBETCTBYET MOJEKYJSIPHOU (opmyie
IMcunounduna (C,H7N,O4P) (@ur. 14).

7.4 OCTATOK ITPH C2)KUT"'AHWN

Croco® ocTaTku TpH CKUTAHUM TIOBTOpsieT crmocod w3  QapMakonmen ¢ OIHOU
KOoppekTHpoBkol. HecormacoBanHble pe3ysbTaThl ObUTH MOJNYYEHBI MPU HATPEBAHUM THUIJIA 1O

500°C, w mojararoT, 3TO NPOUCXOAHWT U3-3a JieTydecTd (HOCPaTHBIX OCTATKOB, KOTOPBIE
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obpasyrorcsi. 3atem Temreparypy moBblmaroT 10 800°C nmnsa IlcwmonubuH W MONyYaroT
COOTBETCTBYIOIINE U TOYHbBIE PE3YJIbTAThI.

7.5 BOXX - AHAJIM3 U OITPEJEJIEHUE YHCTOTBI

Crmoco6 BOXX, KOTOpbI HCTHONB3YIOT U aHAIN3a, XUMHYECKOW OYHCTKA U
KOJIMYECTBEHHOTO aHanm3a mnpumeceil IlcmmonmOunHa, siBisercss rpagueHTHBIM BIXX-YO@
croco0OM, YCJIOBHSI KOTOPOTO MOKa3aHbl B TaOnuie 22. BHemHne cTangapTel NPUMEHSIOT AJIS
KonmdecTBeHHOro aHanmmsa. [Ipubmmsurensao 1 mr/mi IcunonuOuHa pacTBOPSIOT B OUUINEHHON
Bone:MeOH (95:5). O6pabarbIBatoOT yJIbTPa3BYKOM JUIsI TIOJTHOT'O PACTBOPEHHSI.

Yucrtoty no BOXKX paccunuThiBaroT Ha OCHOBE %0 IJIOIIAIU, U KOPPETUPYIOT K U3BECTHOMY
CTaH[apTy BPEMEHU yAepKaHUS.

Anamn3 BOXKX paccunThiBatoT Ha 0€3BOIHON OCHOBE, HA OCHOBE % MacC. K CTaHIapTy
M3BECTHOM YHUCTOTHI U KOMITO3ULIUH.

Tabnuua 22: Tunossie ycnosusa BOXKX ans uneHTudukanmy, 4MCTOTH U aHAJIN32

ITapamerp Ycnosus

Cucrema XKunkoctHoli xpomarorpad cepun Agilent 1100 nnm 5KkBUBaJEHT
Kononka XBridge C18, 4,6x150 mwm; 3,5 mxwMm (Ex; waters PN:186003034)
CxopocTh MoTOKa 1,0 mu/mun!

O0beM BIphICKa 5 MKn

Onpenenenue YO @ 267 um

Temneparypa 30°C

KOJIOHKH

IMonBwxHas daza A - ounmenHast Bopa:meTaHoi: TPA (95:5:0,1)

B - MeTtaHon ouninennas soga: T®A (95:5:0,1)

I'panuent Bpewms (muH) Y%A %ol
0 100 0
2 100 0
15 0 10
20 0 10
22 100 0

7.6 OCTATOYHOE COAEPXXAHUE PACTBOPUTEJIA I10 I'XBP
Croco6 I'XBP nist KONMWYEeCTBEHHOT'O aHAJIM3a OCTATOYHBIX PACTBOPUTENEH SIBISETCS
napodazHbeIM CIOcoOOM U OMUCaH B TadJuie 23 HUXKe:

Tabmuua 23: Tunosoii ['’X criocob ornpeneneHus: OCTaTOYHOrO PACTBOPUTENS

[Tapametp YcnoBus

Cucrema Agilent 6890/7890 I'XBP unu nogoOHas

Kononka DB-624 60 m x 0,32 MM, 1,80 MKM TONIIMHA TJICHKHU (MU
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SKBUBAJICHT)

IIporpamma neun 40°C (BbImeprkka 15 MUH) 3aTeM JIMHEHHOE yBEINICHNE

(20°C.munt) 10 200°C (BBIHEPIKKA 5 MHH)

[TapameTpbl mapoBoii azbl 125°C
TeMIlepaTypa rnedu 140°C
TeMIlepaTypa NneTau 150°C

TemnepaTypa nepexoaHON

JVHUU
Henenue nmoroka 10:1

Temnepartypa BIpbICKa 200°C

Temneparypa natunka 250°C, I

JlaBneHue Ha Bxojie 15 ¢./xB.1., MOCTOSTHHOE aBJIEHUE
I'a3-HocuTeNb Asor

IToTOK KOJIOHKH 2,0 mir.mun! (@ 40°C
BHyTpeHHmii ctanmapt 1,2-nudpTopbenson

OmnpenensiroT ypOBHH CIEAYIOINX pacTBOpUTENel u peareHToB: MetaHon, DtaHon, TI'®
u Tomnyou.

7.7 TEMITIEPATYPA TIUIABJIEHUMA 110 JICK

Hannbie JICK cobuparor Ha JICK PerkinElmer Pyris 6000 (wiu momobHom). IIpubGop
MPOBEPSIOT ISl KAJMOPOBKU SHEPTUHM U TEMIIePaTypbl C MPUMEHEHHEM CepTH(GHLUPOBAHHOTO
uHaus. OOpaszen B3BemuBaroT (00brgHO 0,5-3,0 Mr) B aJIOMHHHEBOW KIOBETE il 0OpasLOB C
TOUEYHbIMH OTBEpPCTHAMU. KroBeTy O0KHMMAIOT aJFOMUHHUEBOW KPBIIKON JJIsi KFOBETHI. 3aTeM
KIOBETY HarpeBaroT co ckopoctbio 20°C/muH ot 30 mo 300°C mpu npoayBaHUH CYyXHUM a30TOM CO
ckopocThio 20 mu/MuH. Bo Bpems mpoueay pbl miiasieHus kaxaas naptus [lomumopda A wmu A’
NCHJIOUOMHA IEMOHCTPHUPYET J1Ba SHAOTEPMHUUYECKHX COOBITHSI MTOCIEIHETO; MIEPBOE U3 KOTOPBIX
OTHOCSIT K MEPEXOy TBEPIOe BellecTBO-TBepaoe BemecTBo [lomumopda A wiu A’ B [Tonumopd
B, 1 BTOpOE M3 KOTOPBIX OTHOCAT K IiaByieHuto [Tonumopda B.

7.8 ITIOJIMMOP®U3M 10 ITP /]

Tsepnas ¢popma Ilcunouudbuna onpenensiercs no ITPJ1. ITP/] nudpakrorpammer coduparot
Ha nudpakromerpe (Takom kak PANalytical X’Pert PRO wnm 3KBUBaNieHT) ¢ NPUMEHEHUEM
obnyuenust Cu Ka (45 kB, 40 MA), 6-6 yriiomepa, GoKyCUpyIOLIEro 3epKaja, Meln pacXOIUMOCTH
(1/27), meneti Connepa nist 000MX, MAJAOIIEro U PACXOASIIETOCs MyYKOB (4 MM) B yCIIOBHSX
OKpy>karouien cpensl. MUHTepBan cOOpa JaHHBIX COCTABISET 3-35° 20 ¢ HENMPEPBIBHOW CKOPOCTHIO
ckanupoBanusi  0,2° ¢! TlonyueHHyro audpakTorpaMmy CpaBHHBAIOT CO CCBUIOYHOMN
mudpakrorpammoii [Tomumopda A unm A’ 94TOOBI yIOCTOBEPUTHCS B UX cxoncTse (Pur. 7a nnmm
7b, COOTBETCTBEHHO).

7.9 TEPMOT'PABUMETPUUECKUI AHAJIU3 (TTA)
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Hannasie TT'A cobuparor Ha TI'A PerkinElmer Pyris 1 (uwnm momobuom). IlpubGop
KaJTHOpyIOT C NPUMEHEHHEM CepTH(GHLUMPOBAHHOrO Beca M cepTuduuupoBaHHBIX Alumel u
Perkalloy nnst temnepatypsl. OnpeneneHHOe 3apaHee KOIm4ecTBO obpasua (00bIMHO OKOJIO 5 MT)
3arpy»armT B aJFOMHUHHUEBBIH THIeJIb U HarpeBaroT co CKopocTeio 20°C/MUH OT TeMmepaTryphl
okpyxaromeir cpernsl g0 400°C. IIpomomkaroT a30THYO MPOAYBKY oOpasma co CKOpocTeio 20
MJI/MUH.

7.10 IIOTEPA ITPU CYIIIKE

JIBaskIpl ONPENENsOT TMOTEPIO MPU CyIIKe oOpas3la ¢ MpUMEHEHHEM | I MOPIMHU, TOYHO
B3BEIIEHHOM, BbIcylIeHHO! npu 70°C B BakyyMe 10 IOCTOSIHHOMN MacChl.

Pacuer:
(Wiyex — WKOH) %

100
Woee

% [loTeps npu cylke =

rIe:

Wyicx=HCXOMHast Macca YaIiku 1 o0pasua 10 CyIkH (T)

Wxon=KOHEeUHast Macca Yallky M BbICYLIEHHOTro obpasia (T)

Wogsp=Macca obpasua (T)

ITPUMEP 8

HccnenoBanus NpuHy AUTEIBHOTO Pa3JI0KEHUS

JlekapcTBeHHOE BemecTBO IICHIONMONH MOABEPrarT CTPECCYy B PA3HBIX YCJIOBUSIX B
pacTBOpe U B TBEPAOM COCTOSIHMH C TOJyYeHHeM OOpasLOB Ui OLEHKH 4YyBCTBUTEIBHOCTH
AHAJTUTHYECKOTO METO/A.

UccnenoBanne NpUHYIUTEIBHOTO pa3jiokeHus mnpoBonsT Ha [lcunounuOube, Ha
ocHoBannu TpedoBanmii ICH Q1A(R2). TecrupoBanue B HeOJArOMPUSTHBIX YCIOBUSIX IaeT
UH(OPMALIMIO O MOTEHUHAJIBHBIX My TSIX PA3JIOKEHHs U pUcyeit ycroiunsoctu Icunonnbuna.
[IpuMeHsieMblli ONITUMHU3UPOBAHHBIN AHAJTUTUYECKUIA METOJ IEMOHCTPUPYET CIEeHUPUIHOCTD K
[NcunonubuHy; OBUIO MOKA3aHO, YTO OH MOAXOAMT, U M3MEHEHHUS HIEHTHYHOCTH, YUCTOTHI U
3¢ pexTHBHOCTU MPOAYKTA MOTYT OBITH OMPENEIIeHbI ¢ TPUMEHEHUEM 3TOro Merona. Takxke ObLIO
MOKA3aHO, YTO MPHUMEHSEMbIH METO HE UMEET MOMEX OT BO3MOXKHBIX NMPHUMECEH M MPOAYKTOB
pazioxenus B coorBerctBum ¢ I[CH Q2(R1) (Validation of Analytical Procedures) co ccpuikoit Ha
cnenuduaHocTh. [TosTomy Meron BOXKX mpusHaH NOAXOASINUM ISl ONPENeSeHUs] YHCTOTHI
INcunonubOuHa U POACTBEHHBIX MIPUMECEH.

KonrponbHeiii obpasen [cmnonubuna Obut CTaOMIIBHBIM B PACTBOPE B TEYEHHE TMEPUOJA
uccieioBaHus (TIepuo]] UCCIIEIOBAHUS COCTABIISUT 7 MHEH Ul HE CBETOCTAOMIIbHBIX 0Opa3LoB).
IcunonnOuH MeIJIEHHO pasjiaraeTcs MpH HarpeBaHWU B PACTBOPE C MOJyYEHHEM TCHIIOLMHA B
Ka4yecTBe OCHOBHOHN mpumecH. llcumounOnH Takxke OblUT CTAOMIBHBIM B KUCHBIX YCIOBHAX NPHU
KOMHaTHOW Temmeparype. OnHako mnpu 60°C HaOmOAAIOCh MEINJIEHHOE W TOCTOSTHHOE
pa3yIoKEeHUE C Oy YeHHUEM TICHIIOIMHA B KauecTBe OCHOBHOM npuMecH. [IcnnonuOuH ObLi crerka
HeCTaOMIIbHBIM TIPU KOMHATHOH TEMIlepaType B MPHCYTCTBHM OCHOBAHUS C MEIJIEHHBIM
pa3NOKEHHEM Ha HECKOJBbKO TMpHUMecell B TEYEHHE IepHOAa HCCIEeNOBaHUs. TOJBKO

HE3HAYUTCIIbHBIC YPOBHHA HpI/IMeCGfI ObLTH O6pa30BaHbI B MEPOKCUAHBIX YCJIOBUAX MPU MAACHUU
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obmeit umcrorel Ha ~0,5%. B TBepaOM COCTOSIHUM OTMEYEHO MEIJICHHOE XHUMHUYECKOe

pazioxenue (3 gus npu 150°C), nmpenMyIIeCTBEHHO C MOJy4YeHHeM TCHIIONUHA (cTanus 3) B

kadecTBe npuMecH. [lcunonubun ObpuT cTabmieH B yClIoBUsAX (OTOCTAOMIBHOCTH M B TBEPAOM

COCTOSIHUH, U B PaCTBOPE.

Uccnenosanust cTaOMIBHOCTHA

Uccnenosanust crabUiIbHOCTHA

oKaszaso B Tabuue 24.

npoBoawiu ¢ AByMsa mnaptusmu [lcmnonuOuHa, Kak

Tabnuua 24

Howmep Ne YnakoBka Mecto IIpume | Ycaosus Kenaemblie

UCCNIENOBA | MAPTUH NPOU3BOAC | HEHUE | XpaHEHMUsI MOMEHTbI

HYst/ JIeKapCcTB TBa napTUu BpeMeHu/

Ha4ajo €HHOI'0 CTaTycC

UCCNIENI0OBA | BELIECTB UCCIIEIOBAHMS

HUS a

ONYXST | GM764B | JIBoiiHbie Onyx Ccpur. | 2-8°C 1, 3, 6 mecsieB

ABO138 NI EBbIE Scienti fic | Crann. | 25°C/60% | HempepbIBHOE
TTOJIUD THIIEH OB 1, 3, 6 mecsi1ieB
OBbIE 40°C/75% | HempepbIBHOE
MAKETBHI. OB 1, 3, 6 mecsireB
Bremnuit HENPEPBIBHOE
OSN3 TUIIEH
OBBIHT
KOHTEIHED

ONYXST | 170231 JIBoitHbIE Onyx Kaunu | 2-8°C 1,3,6,9, 12, 18,

ABO0139 MUIIEBBIE Scienti fic | ueckoe | 25°C/60% 24, 36 MecsLeB
MOJIUSTUJIEH OB HEINPEPBIBHOE
OBbIE 40°C/75% 1,3,6,9, 12, 18,
MAKEThI. OB 24, 36 mecsies
Bremnuit HENPEPBIBHOE
MO TUNIEH 1, 3, 6 mecsitieB
OBBIN HEMPEPBIBHOE
KOHTEHED

O6pa3LIbI ABAXKbI YIIAKOBBIBAKOT B IMHIIEBBIC MOJUITUIICHOBBIC MAKETBI U T€PMETUYHO

3aKpbIBalOT BO BHELIHMM MOJUSTUJIEHOBBIN KOHTEHHEp M MOMeEIIaoT Ha XpaHeHue npu 2-8°C,

25°C/60% OB u 45°C/75% OB, maker c OCyWUTeNeM KIAAyT MEXAY MOIUITHIEHOBBIMU

NaxKke€TaMu OJId NpeAOoTBpalllCHUA TMOITIOICHUA BJIaru. TeCTI/IPYIOT BHEIITHHI BUA, COOACPKAHUC
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BO/Ibl, YUCTOTY U NPOBOJAT aHAJIUS.

IIpoTokoJbl ABYX MCCIENOBAHMMA MTOKa3aHbl B Tabnuie 25 u tabmune 26.

JlanHbIe CTAOMIBHOCTH Yepe3 MeCsLl U Yepes Tpu Mecsita uist naptan GM764B nogpobHo
yka3aHbl B Tabmune 27 u tabnune 28 Huke. J(aHHbIe CTAOMIBHOCTH Yepe3 OIUH, TPH, LIECTh,
NeBsATh U ABeHaANaTh Mecsues s naptur GMP 170231 npencrasiens! B Tadiuie 29, Tadnuie

30, Tabnuue 31, Tabaune 32 u Tabnuie 33, COOTBETCTBEHHO, HIDKE.



Tabmuua 25
ITporokon ucneitanus ctadbuiaprOcTH ONnyx
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IIponyxkr: Icunonubun Howmep ucnbiranus Onyx: ONYXSTABO138
Howmep naptuu: GM764B Oxupaemasi 1ata Havaa: 10 mapra 2017
Meron TecTUpOBaHUS: H/ Jlata npou3BOACTBA! 06 despans 2017

JlononuurenbHas

uH(pOpMaLs:

1200 mr nponykTa TpeOyeTcsi B KaKIOM KOHTEHHEepe.

KomnoHeHTHI YIAaKOBKH:

JIBOlHBIE MOMUATUIICHOBBIE TUHOBaHHBIE MakeThl, coaepskatuecs B 300 mu IIDBII konTelinepe

(mmeBom). JloGaBiieH BIAronorjoTUTEb MEXKAY ABYMs MTOJIUATHICHOBBIMH MTAKETAMU.

ITapameTpsl TECTUPOBAHUS

OObIuHbBIE Buemniauii Bun
TECTBI Awnanus (6e3BonHast ocHosa) 'H-SIMP
ConepskaHue BOZbI IIPH MOTEPE MPHU CYLIKE
Xumuaeckasi yucrora/mpumecu mo BOXKX
Mecsiibt 1 3 6 3anacHele | Beero
2°C-8°C X X X 2 5
25°C/60% X X X 2 5
OB
40°C/75% X X X 0 3
OB
Hata 10 anpens 10 urons 10 cenTsa0ps 13
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HCTECUYCHUS

CpoKa

2017

2017

2017




Tabmuua 26
ITporokon ucneitanus ctabunpHocTH Onyx
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IIponyxkr: Icunonubun Howmep ucneiranus Onyx:  ONYXSTABO139
Howmep naptuu: 170231 Oxunaemas nata Hayana: 31 mapra 2017
Merton tectuposanus:  SS/TICUJIOLIMBUH/ JlaTa npou3BOACTBA! 27 despans 2017

JlononHuTe bHAS HHPOPMALIUS:

2200 mr nponykra TpeOyeTcsi B KaKIOM KOHTEHHepe.

KomnoHeHTHI YIAaKOBKH:

JIBOIHBIE IO TUIICHOBBIE JIMHOBaHHbBIE TTaKeThI, conepskamiuecs: B 300 mu [IDBIT koHTeliHEpe (MULIIEBOM).

I[O63BJ'I€H BJIAronorjioTUTEJIb MEKAY ABYMA MOJUITUIICHOBBIMU IMAKETAMU.

ITapameTpsl TECTUPOBAHUS

OObraHbIE Brewnumii Bun
TECTBI Ananus (6e3BonHas ocuosa) 'H-AMP
Conep>kanue BOAbI IPU NOTEPE MPU CYILUKE
Xumudeckas yucrora/mpumecu nmo BOXX
Mowment 1 mecan | 3 mecsua 6 9 12 18 24 mecsua 36 3anacHble Bcero
BPEMEHH MECSLEB | MECSUEeB | MecsLeB MECSLEB MECSILEB
2-8°C X X X X X X X X 2 10
25°C/60% OB X X X X X X X X 2 10
40°C/75% OB X X X 1 4
Hata 31 30 urons 30 31 31 mapra 30 31 maprta 31 mapra 24
UCTEeUEHUs amnpens 2017 CeHTsI0ps | nmexabps 2018 CeHTAAOPsI 2019 2020
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CpoKa

2017

2017

2017

2018
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Tabmuua 27: JlaaHble cTaOMIBHOCTD Yepe3 OguH Mecsi it naptun GM764B

Tect JlonycTumelii penen T=0 T=1 mecsn T=1 mecsn T=1 mecsan
Ycnosue H/A H/A 2°C-8°C 25°C/60% OB 40°C/75% OB
Brewnnii Bun Tonpko nus benosaroe TBepnoe benosatoe TBepnoe benosaroe TBepnoe | benoaroe TBepnoe
UH(pOPMALHUH. BewecTso. He BewecTso. He BewecTso. He BelecTso. He
COIEPKHUT BUANMBIX | COHEPKUT BUAMMBIX | COAEP’KUT BUAMMBIX | COIEPKHUT BUAMMBIX
3arps3HEHUN 3arpsA3HEHUN 3arpsA3HEeHUN 3arpsi3HEHUN
Ananus 'H-SAMP Tonpko s 97% wmacc./macc. 99% macc./macc. 98% macc./macc. 96% macc./macc.
nH(pOopManum.
Conepxanre BOABI Toapko mjs 0,86% macc./macc. 0,35% macc./macc. 0,20% macc./macc. 0,14% macc./macc.
IIpU NoTepe npu uH(pOpMaLuu.
CyLIKe
XuMHu4ecKkast Y4ucToTa Tonbko st 99,24% 99.24% 99,22% 99,23%
no BOXX nHOpMaLHH.
ITpumecu mo BOXX: | Tonbko mns 0,05% 0,05% 0,05% 0,05%
(Vxazansl Bce bU uH(popManuu. 0,05% 0,09% 0,10% 0,10%
0,05%) OBY 0,86 0,37% 0,35% 0,34% 0,34%
OBY 1,46 0,76% 0,76% 0,78% 0,77%

OBY 1,59 (ITcunouun)

Bcero npumeceit
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Tabmuua 28: JlanHble CTAOMIBHOCTH Uepe3 TpH Mecsina st naptiun GM764B

Tect JlonycTumelii penen T=0 T=3 mecsua T=3 mecsua T=3 mecsna
Ycnosue H/A H/A 2°C-8°C 25°C-60% OB 40°C-75% OB
Brewnnii Bun Tonpko nus benosaroe TBepnoe benosatoe TBepnoe benosaroe TBepnoe | benoaroe TBepnoe
UH(pOPMALHUH. BewecTso. He BewecTso. He BewecTso. He BelecTso. He
COIEPKHUT BUANMBIX | COHEPKUT BUAMMBIX | COAEP’KUT BUAMMBIX | COIEPKHUT BUAMMBIX
3arps3HEHUN 3arpsA3HEHUN 3arpsA3HEeHUN 3arpsi3HEHUN
Ananus 'H-SAMP Tonpko s 97% wmacc./macc. 97% macc./macc. 99% macc./macc. 97% macc./macc.
nH(pOopManum.
Conepxanre BOABI Toapko mjs 0,86% macc./macc. 0,26% macc./macc. 0,08% macc./macc. 0,14% macc./macc.
IIpU NoTepe npu uH(pOpMaLuu.
CyLIKe
XuMHu4ecKkast Y4ucToTa Tonbko st 99,24% 99.31% 99,27% 99,26%
no BOXX nHOpMaLHH.
ITpumecu mo BOXX: | Tonbko mns 0,05% MY 0,05% MY 0,05% MUY 0,05%
(Vxazansl Bce bU uH(popManuu. 0,05% 0,10% 0,09% 0,10%
0,05%) OBY 0,86 0,37% 0,37% 0,36% 0,37%
OBY 1,46 0,76% 0,69% 0,73% 0,74%

OBY 1,59 (ITcunouun)

Bcero npumeceit
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Tabmuua 29: JlanHable cTaOMIBHOCTH Yepe3 OAMH Mecsn it naptan 170231

Tect JlonycTumelii penen T=0 T=1 mecsn T=1 mecsn T=1 mecsn
Ycnosue H/A H/A 2°C-8°C 25°C/60% OB 40°C/75% OB
Brewnnii Bun Tonpko nns benosaroe TBepaoe benosaroe TBepnoe benosaroe TBepnoe benosaroe TBEprOE
UHpOPMALHUH. BewecTso. He BewecTso. He BewecTso. He BewecTso. He
COZIEP’KUT BUAUMBIX | COJEP>KUT BUAUMBIX | COAEPKUT BUIUMBIX | COAEPKUT BUAMMBIX
3arpsA3HEHUN 3arpsA3HEHUN 3arpsA3HEeHUN 3arpsA3HEHUN
XuUMHU4YeCKast YUCTOTa Tonpko s 99,28% 99,20% 99,16% 99,17%
no BOXXX nHpOpMaLuu.
ITpumecu no BOXX: Tonbko s 0,06% 0,05% 0,05% 0,06%
(Ykazans! Bce BU uH(pOpMaLuu. 0,39% 0,36% 0,37% 0,36%
0,05%) 0,05% MU 0,05% MY 0,05% MY 0,05%
OBY 1,49 MUY 0,05% MUY 0,05% MUY 0,05% MUY 0,05%
OBY 1,62 (Ilcunouun) MUY 0,05% MUY 0,05% MUY 0,05% MUY 0,05%
OBYVY 1,70 0,22% 0,39% 0,42% 0,41%
ITpumecu npu OBY 0,72% 0,80% 0,84% 0,83%
1,89
ITpumecu npu OBY
2,45
ITpumecu MY 0,05%
Bcero npumeceii
Anamz BOXX Tonpko st 98,65% macc./macc. 98,76% macc./macc. 97,98% macc./macc. 98,52% macc./macc.
(Ha cyxol OCHOBE) uH(opmanuu
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Conep:xaHue BOAbI IpU

MOTepe MPH CYIIKE

Tonbko nist

UH(pOPMALIHUH.

0,32% macc./macc.

0,27% macc./macc.

0,17% macc./macc.

0,19% macc./macc.
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Tabmuua 30: JlarHble cTAOMIBHOCTH Yepe3 TpH Mecsiia i naptun 170231

Tect JlonycTumelii penen T=0 T=3 mecsaua T=3 mecsua T=3 mecsua
Ycnosue H/A H/A 2°C-8°C 25°C/60% OB 40°C/75% OB
Brewnnii Bun Tonpko nns benosaroe TBepaoe benosaroe TBepnoe benosaroe TBepnoe benosaroe TBEprOE
UHpOPMALHUH. BewecTso. He BewecTso. He BewecTso. He BewecTso. He
COZIEP’KUT BUAUMBIX | COJEP>KUT BUAUMBIX | COAEPKUT BUIUMBIX | COAEPKUT BUAMMBIX
3arpsA3HEHUN 3arpsA3HEHUN 3arpsA3HEeHUN 3arpsA3HEHUN
XuUMHU4YeCKast YUCTOTa Tonpko s 99,28% 99,30% 99,31% 99,17%
no BOXXX nHpOpMaLuu.
ITpumecu no BOXX: Tonbko s MY 0,05% 0,05% MY 0,05% MY 0,05%
(Ykazans! Bce BU uH(pOpMaLuu. 0,06% 0,05% 0,05% 0,06%
0,05%) 0,39% 0,37% 0,36% 0,39%
OBY 0,69 0,05% MUY 0,05% MUY 0,05% MUY 0,05%
OBY 1,49 MUY 0,05% MUY 0,05% MUY 0,05% MUY 0,05%
OBY 1,62 (Ilcunouun) MUY 0,05% MUY 0,05% MUY 0,05% MUY 0,05%
OBV 1,70 0,22% 0,22% 0,27% 0,34%
ITpumecu npu OBY 0,72% 0,70% 0,69% 0,79%
1,89
ITpumecu npu OBY
2,45
ITpumecu MY 0,05%

Bcero npumecei
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Anam3 BOXX Toabko mist 98,65% macc./macc. 98.,45% macc./macc. 99.46% macc./macc. 98,64% macc./macc.
(Ha cyxoli OCHOBE) uH(popManun

Conep:xanHuie BOABI IPU Toabko mst 0,32% macc./macc. 0,17% macc./macc. 0,01% macc./macc. 0,19% macc./macc.
[OTEPE MPU CYLIKE UH(pOPMALIHUH.
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Tabmuua 31: JlanHble CTAOMIBHOCTH Yepe3 MecTh Mecsiies it naptun 170231

Tect JlonycTumelii penen T=0 T=6 mecsues T=6 mecsues T=6 mecsiues
Ycnosue H/A H/A 2°C-8°C 25°C-60% OB 40°C-75% OB
Brewnnii Bun Tonpko nns benosaroe TBepaoe benosaroe TBepnoe benosaroe TBepnoe benosaroe TBEprOE
UHpOPMALHUH. BewecTso. He BewecTso. He BewecTso. He BewecTso. He
COZIEP’KUT BUAUMBIX | COJEP>KUT BUAUMBIX | COAEPKUT BUIUMBIX | COAEPKUT BUAMMBIX
3arpsA3HEHUN 3arpsA3HEHUN 3arpsA3HEeHUN 3arpsA3HEHUN
XuUMHU4YeCKast YUCTOTa Tonpko s 99,28% 99,20% 99,19% 99,12%
no BOXKX UH(POPMALIUH.
ITpumecu no BOXX: Tonbko nus
(Ykazans! Bce BU uH(pOpMaLuu.
0,05%) 0,06% 0,06% 0,06%
MUY 0,05%
OBY 0,69 0,07% 0,07% 0,08%
0,06%
OBY 1,49 0.39% MUY 0,05% MUY 0,05% MUY 0,05%
s 0
OBY 1,62 (Ilcunouun) 0.05% 0,35% 0,34% 0,38%
, (i
OBV 1,70 MUY 0,05% MUY 0,05% MUY 0,05%
MUY 0,05%
ITpumecu npu OBY MU 0,05% MUY 0,05% MUY 0,05%
MUY 0,05%
1,89 MU 0,05% MUY 0,05% MUY 0,05%
0,22%
ITpumecu npu OBY 0,32% 0,34% 0,36%
0,72%
2,45 0,80% 0,81% 0,88%

ITpumecu MY 0,05%

Bcero npumecei
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Anam3 BOXX Toabko mist 98,65% macc./macc. 97,97% macc./macc. 98,04% macc./macc. | 100,10% macc./macc.
(Ha cyxoli OCHOBE) uH(popManun
Conep:xanHuie BOABI IPU Toabko mst 0,32% macc./macc. 0,06% macc./macc. 0,32% macc./macc. 2,26% macc./macc.
[OTEPE MPU CYLIKE UH(pOPMALIHUH.
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Tabmuua 32: JlanHble CTAOMIIBHOCTH Yepe3 NeBsITh MecsieB st naptuu 170231

Tect

JlonycTuMmelii peaesn

T=0

T=9 mecs1eB

T=9 mecsnes

VcaoBue

H/A

H/A

2°C-8°C

25°C-60% OB

BHemrnnii Bung

Tonbko aist uHGOPMALIUH.

benosaroe TBepaoe
BewecTso. He comepxur

BHUAUMBIX 3an$[3HeHI/II\/'I

benosaroe TBepnoe
BewecTso. He

COACPKUT BUOAUMBDIX

benosaroe TBepaOE

BewecTso. He conepxxur

BHUAUMBIX 3an$[3HeHI/II\/'I

3arpsi3HEHUI
XuUMHUecKasi YUCTOTa MO Tonpko ans nHGOpMaLIUY. 99,28% 99,16% 99,16%
B2XX

ITpumecu no BOXX: Tonbko ans napOpManuy. MU 0,05% MUY 0,05%
(Ykazansl Bce b4 0,05%) MU 0,05% MU 0,05% MUY 0,05%
OBY 0,69 0,06% 0,07% 0,05%
OBY 1,49 0,39% 0,06% 0,06%
OBY 1,62 (ITcunorwmH) 0,05% 0,37% 0,37%
OBYVY 1,70 MUY 0,05% MUY 0,05% MUY 0,05%
ITpumecu npu OBY 1,89 MUY 0,05% MUY 0,05% MUY 0,05%
ITpumecu npu OBY 2,45 0,22% MUY 0,05% MUY 0,05%
ITpumecu MY 0,05% 0,72% 0,34% 0,35%
Bcero npumecei 0,84% 0,84%

Ananus BOXKX

(Ha cyxol OCHOBE)

Tonbko mnst uHGoOpMauu

98,65% macc./mMacc.

97,53% macc./macc.

98,12% macc./macc.

Copnep:xanue BOAbI IpU

NoTepe MpH CYIIKe

Tonbko aJist HHPOPMALIUH.

0,32% macc./macc.

0,21% macc./macc.

0,10% macc./macc.




Tabmuua 33: JlanHble CTAOMIIBHOCTH Yepe3 IBEHAIIATh MecseB [yt naptuu 170231
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Tect JlomycTumplii npenen T=0 T=12 mecsues T=12 mecsues
Ycnosue H/A H/A 2°C-8°C 25°C/60% OB
Brewnmii Bun Tonbko nist benosaroe TBepnoe benosatoe TBepnoe benosaroe TBepnoe
uH(pOPMAIUH. BeecTso. He cogep:xur BewectBo. He copgep:xxut | BewectsBo. He conepsxur
BUJIUMBIX 3arpsi3HCHUIN BUAUMBIX 3arpsi3HEHUN BUJIUMBIX 3arps3HCHUN
XuMuUecKass 9UCTOTa IO Tonpko st 99,28% 99,25% 99,25%
BOXX uH(pOpPMAIUH.
ITpumecu no BOXX: Tonbko st MY 0,05% MY 0,05% MY 0,05%
(Ykazansl Bce b4 0,05%) uH(pOpMaLnu. 0,06% MU 0,05% MUY 0,05%
OBY 0,69 0,39% 0,37% 0,37%
OBY 1,49 0,05% MY 0,05% MY 0,05%
OBY 1,62 (ITcunorwmH) MY 0,05% MUY 0,05% ND
OBY 1,70 MUY 0,05% MU 0,05% MUY 0,05%
ITpumecu npu OBY 1,89 0,22% 0,38% 0,38%
ITpumecu npu OBY 2,45 0,72% 0,75% 0,75%
ITpumecu MY 0,05%

Bcero npumecei

Ananus BOKX

(Ha cyxol OCHOBE)

Tonbko nist nHGOpMALUU

98,65% macc./macc.

99,63% macc./macc.

98,97% macc./macc.

Copnep:xanue BOAbI IpU

1oTepe Mpu CyLIKe

Tonbko mist

uH(pOpMaLUH.

0,32% macc./macc.

0,49% macc./macc.

0,61% macc./macc.
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B teuenne nepsrix 12 mecsueB uccnenosanus cradbunpHoctu ICH Opiio mokasano, 9to
IcunonuOuH sABIsIETCS XMMUYECKH CTa0MIIBHBIM TP HU3KOU Temneparype (2-8°C), B ycnoBusx
okpy>xaromien cpenst (25°C/60% OB) u ¢popcuposannbix (40°C/75% OB) ycnosusix. He O6pu10
HUKAaKMX W3MEHEHUN BO BHeIIHeM Buie, U aHanu3 BOXKX Takke ocraBajcsi MOCTOSHHBIM.
Copnepxanne BOABI BapbUpPyeTCs BO BCex o0Opas3lax M3-32 H3HAYAIBHOTO BO3ACHCTBUS U
MOCJIEAYIOLErO CTAPEHNUs OCYIINUTENS B UCCIEAOBaHUN.

IIpumep 9 - JxcnepumeHT ¢ nonydeHueM I ugpara A

INcunmonmbun (200 wMr) 3arpykar0T B NpOOHMPKY [l KPHUCTAUIM3ALMM, 3aTEM
IeMOHN3UPOBaHHYO0 Bony (4 mu). Cmech ypaBHOBemuBarOT npu 25°C B TeueHue 2 4acoB, 3aTeM
TBEPJIOE BEILECTBO BBIAEISIIOT BaKyyMHON (uibTpanued. IIponykT pasnesstoT Ha JBe paBHbIE
nopuuu. OnHy NOPLUIO HE MOJABEPraloT MOCIENYyIOLIel cylKke ¢ noaydeHueM I'ugpara A, j0T
GK2, no ITP/I u ACK (mudpaxkrorpamma u tepmorpamma cootBeTcTByoT @ur. 7d u @ur. 8d,
COOTBETCTBEHHO).

ITpumep 10 - Dxcnepument ¢ noayuenuem [lonumopda B

IMonumopd A ncunouubuna (250 Mr) 3arpyskKarT B KPYTJIOAOHHYIO KOOy, HArPEBAIOT 10
173°C ¢ npuMeHeHueM MacisiHON OaHM U BBIAEPIKUBAIOT MPH TEMIIEPATYPe B TEYEHUE S5 MHUHYT.
Teepnoe BeWIECTBO OXJNAXKAAIOT A0 TEMIEPATypbl OKPYKAKOIIEH Cpeabl U BBIAECNIAIOT C
nonyuenueM yora GK3 ¢ Boccranosnenuem 93%. Ananus [IPJ] u JICK noxkaszan, uro nor GK3
asisiercs [Tomumopdom B (mudpakrorpamma u repmorpamma cooTBeTcTByOT ®ur. 7¢ u @ur. 8c,
COOTBETCTBEHHO).

IIpumep 11 - MccnenoBanust TBEPAOIroO BEIECTBA

JlenaroT MHOXKECTBO UcClieoBaHmi nouMopduzma. COBOKYITHOCTb HAHIEHHBIX TBEPBIX
¢dbopm nokazaHa Ha ¢purype 17. BonbIIMHCTBO HaliIeHHBIX (POPM OBLIO MOJYUYEHO NPU U3MEHEHUU
pPacTBOPUTENIS; B HEKOTOPBIX CIIy4asix ObUIH BBIIENIEHBI CTEXHOMETPUYECKHE COJIBBATHI, B APYTUX
ClIy4asiX - He CTeXMOMETPUYECKHE COJIbBATHL.

Cvcnensnu [omumopda A

MenuupoBaHHbIe pacTBOpuTeNieM ypapHoBemuBaHus [Iladnona A Ilcunonubuna
NPOBEJIM B KAUeCTBE MEPBUYHOrO MyTH B MoauduKauuu TBepaoil (GopMbl u Ay BU3yaTbHON
OLIEHKH pacTBOPUMOCTH IMPOAYKTa B psiAy u3 24 pactBopureneil npu temmnepatype 25-50°C.

[Ta6non A Icunonubuna (40 Mr) 1o3UpPyrOT B IPOOUPKH IPU KOMHATHOH TeMIepaType u
I00aBJISIOT PACTBOPHUTEINH, TepeuncieHHble B Tadmuue 34 B amuksoTax 0,4 mut (10 06.) x obmemy
oovemy 1,2 mn (30 00.) m ormeuaroT HabOmomeHusi. CMeCH TOCTOSIHHO TE€PEMEIIHNBAIOT.
[uknuueckoe HarpeBaHHe NPOBOAST cienyromum obpasom: 50°C B TeueHue 18 wHacos,
oxJaxaeHue B TeueHue 2 yacos 10 20°C, co3peBaHue B TeueHue 4 4acos, HarpeBaHue 10 50°C B
TedeHue 4 yacos, oxjaxaeHue 10 20°C B TeyeHue 2 4acoB, cO3peBaHuE B TeueHue 18 yacos.
Henarot nosTop uukia S0°C-20°C B TeueHne 24 4acoB U MPUMEHSIIOT CIEAYIOIIEE:

Brinenenue nocne narpesanue 10 S0°C, rae 1O0CTaTOUYHO TBEPAOTO BEIIECTBA=A cepusi

Brinenenue nocne oxnaxaenus 1o 20°C, rae 1ocTaTOYHO TBEPAOTO BelecTBa=B cepus

Bce BbineneHHble TBepble BellecTBa cywat 6 éakyyme npu 50°C B TedeHue 24 4acos u

anamupyrot [1PJ]. Habmonenus npencrasiensl B Tabnuie 34.
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A®MU Obin B Gonbliei CTENIEHN HEPACTBOPHM B PACTBOPUTEIISIX, U CMECH PACTBOPUTENEH,
tectupoBanHbie B 30 obbemax npu S0°C, maBanu rycreie cycrneH3ud. Boga He CoMoOmm3npyer
IMcunoundun npu S0°C.

Tabnuua 34 - TaOynupoBaHHBIE HAOIOAEHUS CO3PEBAHUS CYCIIEH3UI NPU LUKIMYECKOM

HarpeBaHuu u npuMeHeHus cmecu [11abnona A B kauecTBe BXOAsIIEH

Bro Habn. Haban. Habn. Habin I1P/1 [PIIB
PactBOpurens 20°C, 0,4 | 20°C, 0,8 | 20°C, 1,2 A
I 50°C cepus
MIT M MIT cepust
1 uknorekcan Cycm. Cycm. Cycn. Cycm. A A
2 Xnopbenson Cycn. Cycn. Cycm. Cycm. A A
3 2-XnopOyTtaH Cycm. Cycm. Cycn. Cycm. A A
4 benzorpudropun Cycn. Cycn. Cycn. Cycn. A A
5 AHM30N Cycm. Cycm. Cycn. Cycm. A A
6 Hurpomeran Cycn. Cycn. Cycm. Cycm. C C
7 XIIMD Cycn. Cycn. Cycm. Cycn. A A
8 I'entan Cycn. Cycn. Cycm. Cycm. A A
9 MTBD Cycn. Cycn. Cycm. Cycn. C A
10 | MUBK Cycm. Cycm. Cycnm. Cycn. A A
11 MDBK Cycm. Cycm. Cycnm. Cycm. A A
12 | iPrOAc Cycm. Cycm. Cycnm. Cycm. C C
13 | EtOAc Cycm. Cycm. Cycnm. Cycm. A A
14 | Tonyon Cycm. Cycm. Cycnm. Cycm. A A
15 o Cycm. Cycm. Cycnm. Cycm. A A
16 | CHCI; Cycn. Cycn. Cycm. Cycn. A A
17 | MeOH Cycm. Cycm. Cycm. Cycm. D D
18 | EtOH Cycm. Cycm. Cycnm. Cycm. E E
19 | 1IIC Cycm. Cycm. Cycm. Cycm. F F
20 | MeCN Cycm. Cycm. Cycm. Cycm. C A
21 | Bonma Cycn. Cycn. Cycm. PactBop H/a A
22 | 4:1 EtOH/Bona Cycn. Cycn. Cycm. Cycn. A A
23 4:1 TT ®/Bona Cycm. Cycm. Cycm. Cycm. A FI/I)::)aT
24 | 4.1 UI1C/Bona Cycn. Cycn. Cycm. Cycn. A C

PesyabTarer

Ha ¢urypax (®@ur. 18 u @ur. 19), “25C” o3HayaeT BbIIEJIEHHE TBEPIOTO BEIIECTBA MPHU
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25°C un “50C” oznHauaer BbiaeneHue Teepaoro Bemectsa npu 50°C. Hampumep, GMS832-
20 50 A9 oznauaer GM832 BBox 20 (MeCN), Beinenennsiii mpu S0°C.

Cycnensuu npu 50°C

Bronwr 1, 2, 3, 4, 5,7, 8, 10, 11, 13, 14, 15, 16, 22, 23, 24: IIP/] nudpaxrorpamma B

OCHOBHOM cootBercTByeT llomumopdy A, HO ¢ JOMONHUTEIBHBIM MHUKOM HW3MEHSIOMIEHCS

UHTeHCUBHOCTH nipu 18° 20.

Beoger 6, 9, 12, 20: ITP/] audpakrorpaMma, MONydYEeHHAs! IJIs1 BBIACIEHHBIX TBEPIBIX
BEIIIECTB, B OCHOBHOM COOTBETCTBYeT (cM. Dur. 18) ¢ nononuurensHbiMU ukamu pu 10° 20 u
13,2 °20, nabmromaeMbIMHE 1Tl HEKOTOPBIX 00pa3uoB. Jta [TP/] nudpakrorpamma obo3HaUeHa Kak
[ITabnon C. He umeercst xemorunuueckoi koppemsiiuu Mexay pacteopuressiMa (CH3;NO,,
MTB?3, iPrOAc u CH;CN).

Bson 17: nonyuennas [IPJ] nugppakrorpamMmma mMeeT MHOXKECTBO MUKOB udpaxkuyuu (Pur.
19). ITPI nudpakrorpamma Obuta oboznavena [1ladnon D.

Bgon 18: monyuennas [1P/] nudpakrorpaMma uMeeT MHOJKECTBO MMKOB Au¢ pakunu (Pur.
19). TIP/1 nudpaxrorpamma Opna o6o3Hauena [1ladnon E.

BBon 19: nonyuennas I[IP/] nudpakrorpaMma nMeeT MHOJKECTBO MMKOB Au¢ pakunu (Pur.
19). IIP/1 nudpaxrorpamma Opita obo3naueHa [1ladmon F.

Cycnensuu npu 25°C:

Bronwi 1,2,3,4,5,7,8,9,10, 11, 13, 14, 15, 16, 20, 21, 22: Bce [IP/] nudpakrorpaMmmbl

MOXOKH Ha Ty, KOTopast nonyueHa s [lomumopda A.

Beogwr 6, 12, 24: TIPJ] nudpakrorpamMmsbl, MOJYUEHHbIE IJIsI BBIACJICHHBIX TBEPIBIX
BEIIECTB, B OCHOBHOM COOTBETCTBYIOT (cM. ®@ur. 18) [Tlabnony C.

Bson 23: I1P/] ananu3 noka3ajn oOpasoBanue [ mapara A.

Brox 17: nonyuennas [TPJ] nudpakTorpamMmma iMeeT MHOXKECTBO MUKOB UG pakimu (Pur.
19). ITP1 nudpakrorpamma Obuta oboznauena [1ladaon D.

Bron 18: monyuennas [TPJ] nudpakTorpamMmma HMeeT MHOXKECTBO MUKOB UG pakimu (Dur.
19). ITP1 nudpakrorpamma Obuta obo3nauena 1ladnon E.

Brox 19: nonyuennas [TP/] nudpakTorpamMmma IMeeT MHOXKECTBO MUKOB UG pakimu (Dur.
19). ITP1 nudpakrorpamma Obuta oboznavena [1ladnon F.

AHaJIus pe3vILTATOB:

IMP/ nudpaxTorpamMmsl AJisi TBEPABIX BELIECTB, BbLACICHHBbIX Npu 25°C, B OCHOBHOM
takue ke, kak [P/l nudpakrorpaMMbl, MOJyYEHHbIE I TBEPABIX BEIIECTB, BbIIEICHHBIX MPH
50°C.

ITa6nons! D, E u F nonyuarot u3 ciupros (MeOH, EtOH u UIIC). ConbBaTupoBaHHbIE
COCTOSIHMS OBUIN MPEAJIOKEHBI C YUETOM DTAHOJIBHOTO COJIbBATA, BBIACIEHHOTO PaHEE BO BPEMsI
passurus. [IPJ] nudpakrorpamMmbl aisi ITaHOJIBHOTO COJbBATA HE SIBISIOTCS HIASHTHYHBIMH,
OZIHAKO, YUUTBIBAsSA, YTO TOYHOE U3MEHEHHUE YPOBHS PACTBOPUTEINSI MOXKET IPUBECTH K PA3TMYHBIM
COCTOSIHUSIM TOpSIAIKA B peleTke, cpaBHeHue 3tux [1P/] nudpakTorpamm gaeT CUIIBHYIO THIIOTE3Y
O TOM, YTO 3TH 0OJiee 3HAUUTENbHbIE N3MEHEHHS (ha3bl BBI3BAHBI YHOCOM PACTBOPHTEIISL.

IMPJ] mabnonst D, E u F (®@ur. 19) Bce ornuuarorcs ot [TPJ] nudpakrorpammer I'uapara
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(Pur. 7d).

IIpsimoe cpaBHenune IIPJl nudpakrorpamMm, MOJYYEHHBIX CJIOSI TBEPHABIX BEINECTB,
BoigeneHHbIX 13 MeOH, EtOH u UIIC (IIa6nonst D, E u F - @ur. 19), BbImeneHHbIX Ipu ABYX
TeMIepaTypax, MOKa3aJlo coBmagaroimue audpakrorpammel;, nBe nudpakrorpammsel MeOH
noxoxy, a EtOH u UI1C npsimo cpaBHUMBIL.

ITposoasaT JICK aHanus BbIAENEHHBIX TBEPABIX BELIECTB, U €CIU JOCTYIHO JOCTaTOYHOE
komuecTBo obpasua, TI'A. Bce TBepable BemiectBa, koropbie nator Llladnousr D, E u F.
MOKa3bIBAKOT 3HAOTEpMbl npu okosno 170-180°C, HO B OCTalbHOM [AarOT pa3Hble TEIJIOBbIE
npodunn. TT'A ananu3 TBepAOro BemecTsa, BeIIEJICHHOTO U3 cycrnensun MeOH, mokasan onHy
MPOAO/DKUTENIBHYI0 TIOTEpI0  Maccel OT okoso  25-190°C  (3,1%). Crexuomerpudeckuit
MeTaHOJbHBIA conmbBaT Tpelyer 10,3% waccoBbix pactBopurens. TI'A anamu3 TBepmoro
BellecTsa, BbyieneHHoro u3 EtOH, mokasan nse OTAeNbHBIX wIara notepu macchl. llepswii,
BosHuKaromui 1o 100°C (0,3% MaccoBbIX), CUMTAETCS U3-32 BOIBI, U BTOpast OOJbLIAs MOTEPs
(11,5% wmaccoBeix) n3-za pactBoputensi. CTEeXHOMETPUYECKUI 3TAHOJbHBIA COJBBAT Tpedyer
13,9% maccoBbix pactBoputens. TI'A aHanu3 TBEpAOTrO BELIECTBA, BBIACIEHHOIO U3 CYCIIEH3UU
UIIC, mokasan nBa oTAeNnbHBIX Inara rnotepu maccel. Ilepsas morepst maccel no 100°C (0,4%
MaCCOBBIX) CUMTAETCs HW3-3a BOZABL, a BTopas Oosbimasi motepss maccel (13,9% wmaccoBbIx)
cuMTaeTcs u3-3a ocratoyHoro pacreopuresisi. Crexuomerpuueckuii UTIC conbbar Tpedyer 17,5%
MacCCOBBIX PACTBOPUTEIS.

Cycnensnu amop(HOro ncujionuonHa

s nosjydeHuss amopdHOro mponmykra HeOosbimoi obpaszern Ilcumornubuna (0,5 1)
pactBopsitoT B Boze (0,5 51, 1000 00.), noounmaroT Ha ¢uibtpe u muodpunmsupyrot. Icunoundux
BOCCTaHABJIMBAIOT B BUJE 0EOBATOr0 BOJOKHUCTOrO mponykra (ior MC1368A; 412 mr, 82%,
ITP]] amopgHOe).

Jlnist BU3yanbHOMU OLeHKH pacTBopuMocTy amopdroro A@U u muis monudukanuu GopMsl
MPOBOJIST PsiZi CO3PEBAHUI B CYCIIEH3UU CIEIYIOIUM 00pa3oMm:

Icunonmbun (15 mr) 3arpykaroT B nmpoOupku. 3ateM H0O0ABJSIIOT PAaCTBOPUTENb TPH
TeMIieparype okpyxkaromeit cpenbi (20°C, 0,3 mu, 20 00.), u cycneH3uu nepeMeruBaroT. [enator
Habmonenusi. Yepes 1 dac nmepememuBanus odpasubl HarpeBaroT 10 45°C B Teuenue 18 4acoB u
nenatot HaOmoaeHus. OOpasiel HarpeBaroT 10 S0°C B TeueHue 8 4acoB U NENAIOT HAOIONSHHUSI.
OO6pa3ipl nmepememnBarOT B TeueHHe 72 4yacoB mpu 25°C W MOABEPraroT KOHEYHOMY LIUKITY
HarpeBaHus 10 BeiaeneHus. HaOmroneHus mokaszanel B Tadnuue 35.

Tabnuua 35 - Habmronenus amopdnoro IlcnnonnOnHa BO BpeMsi CO3pEBaHHs CyCIEH3UH

NPU UKJINYECKOM HarpeBaHUH U OBEICHUS (OPMBI

Hab6n. mpu | Habn. npu | Habn. mpu
Bgon PactBOpuTeNnb Jannbie [TP[]
20°C 45°C 50°C
A | Huknorekcax Cycm. Cycm. Cycm. Ionyxpucrannmuyeckas
B | Xnopbenzon Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
C | XnopOyTtan Cycn. Cycn. Cycm. [Ta6non B




88

D | bensorpudropun Cycn. Cycn. Cycn. ITonykpucrannuueckast
E | Aamson Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
F | Hurpomeran Cycn. Cycn. Cycm. [Ta6non B
G | XIIMD Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
H |T'enran Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
I MTBED Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
J MMUBK Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
K | M3OK Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
L |[i1PrOAc Cycm. Cycm. Cycm. Ionyxpucrannuyeckas
M | EtOAc Cycm. Cycm. Cycm. ITonyxpucrannuyeckas
N | Tonyon Cycm. Cycm. Cycn. IToxosxa Ha ConpBat A
O |TIo Cycm. Cycm. Cycm. ITonyxpucrannuyeckas
P | Xnopodopm Cycm. Cycm. Cycm. IToxoxa Ha [11abaon E
R | MeOH Cycn. Cycn. Cycm. [Tonykpucramanueckast
S | EtOH Cycnm. Cycnm. Cycn. [Ta6mon D
T | UIIC Cycnm. Cycnm. Cycn. [Tabmon B
U | AueroHuTpun Cycn. Cycn. Cycn. Amorphous
V | Boma Cycn. Cycn. Cycm. IToxoxa Ha [1laGnon A
W | 4:1 EtOH/Bona Cycn. Cycn. Cycm. IToxoxa Ha [Tlabnon D
X | 4:1 TT ®/Bona Cycm. Cycm. Cycnm. IMoxoxka nHa [11abnon A
Y | 4:1 UTIC/Bona Cycn. Cycn. Cycn. IMoxoxka nHa [11abnon A

Pesynbrarhl
BonbmmHCTBO  pacTBOpUTENEN Janiu TBEPAOE BEIIECTBO, KOTOPOE  CUHUTAETCS

NOJIy KPUCTAJUTHYECKUM (TIPEHMY IIECTBEHHO C 3aMETHBIM OTPaKEHUEM MpH oKkoJio 18° 26).
HctuaHO amop(hHOE BemecTBO OBbLIO MOJIYy4eHO MpH ypaBHoBerBaHUU B MeCN.
Ionumopd B Obu1 nosyden u3 xiaopOyraHa, Hutpomerana u UIIC (®wur. 20 u 22).
[lTabnon D, xortopwiii Obu1 BbimenieH w3 MeOH B skcnepumeHTax ¢ cCycreH3uei

[Monmumopda A, oOcyskraBmMxcs BhIlIe, ObLT osyyueH npu ypasaosemunsannn B EtOH, a MeOH

B HTOM MCCJIEIOBAHUHU AaJ MOJYKPUCTAIIINYECKOE TBEPAOE BEIIECTBO.

Teepnbie BemecTsa, noxoxkue Ha [1labnon A, ObuUTH BOCCTaHOBJICHBI U3 BOABI, T1 @ :BOMBI

u UTIC:Boxsi (4:1).

Tsepnoe BemmecTBo, moxoskee Ha [1labnon D, 6su10 BoccTanoBneno u3 EtOH:Boxer (4:1),
noaTBepkaas oTkpeiTHe BbinenaeHus [1ladnona D u3 uncroro EtOH.

Teepnoe BemecTBo, nmoxoxee Ha [1labion E, 66110 BOCCTaHOBIEHO U3 XJIOpodopma.

U3 neBsiTh uCCIeNOBaHHBIX PacTBOpHUTENEH ObUT BeIeNeH UCTHHHBIA [lomumopd A wm

A’ mocje IIWTEeNbHOTO YPAaBHOBEUIMBAHUS M TEPMHUYECKOrO CO3peBaHHs aMOp(HOro
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Tlcunountuna.

IIpumep 12 - PazBuTtue cocrasa.

HCXOI[HI:;II\/'I pAa SKCIOEPUMEHTOB MPOBOAAT C TMPUMCHCHUEM COCTABOB, YKAa3aHHbIX B

tabnune 36 Hwke. Llenbio Opu1o naeHTHGUIUPOBATh MOAXOAAIINN OUHOYHBIN HATIOJTHUTEb HIIH

COYETaHNE HAIOJIHUTENEeH Al KpyTHOMAcIITaOHOTO COCTaBa.

Tabnuua 36
Ne maptum (% macc./macc.)
HaunmenoBanue npoaykra APL-117- | APL-117- APL-117-
6085-01 6085-02 6085-03
INcunouubux 1,0 1,0 1,0
Muxkpokpucramnndeckas nemnonosa Ph 102 91,5 49,5 81,5
IIpesxenaTunnsnpoBanHbIii kpaxmai (Kpaxman
1500) i 40 )
Compact Cel MAB - - 10
Iunpoxkcunpormnuentonosa (Klucel EXF) 3,0 3,0 3,0
I'mukonaT kpaxmana HaTpus 3,0 3,0 3,0
Konnounnas 1ByOKHCh KpEMHUS 0,5 0,5 0,5
Creapar Maruusi (IoJly4eH U3 OBOLIEH ) 1,0 1,0 1,0
Creapundymapar HaTpus - - -
BCEIT'O 100,0 100,0 100,0

Pesysbrat, B BUIe KIHOUYEBBIX (DPU3MKO-XUMHUUYECKUX CBOWCTB - CBIMYyYeCTh MPOAYKTA,

OHOPOJHOCTH CMECH M OJJHOPOIHOCTH COAEPIKUMOTO, MPEACTaBIIeH B Ta0nuie 37 HuKe:

Tabnuua 37:
Ne maptun | Ilpounoc | CeimydecTs mpoaykra OpnnoponHocTh cMecu | OQHOPOIHOCTD
Tb (M) (xoadppunpeHt COZIEP>KHMOTr0
Kappuca)

APL-117- [ 1,0 19,1 Bepx=127,9 %

6085-01 Cepenuna=106,4 3asIBIICHHON=92,
JHo=104,5 4
Cpennsini=112,9 CP=79
%0C0=10,9

APL-117- [ 1,0 19,1 Bepx=115,9 % ot

6085-02 Cepenuna=106,6 3asBJIEHHOr0=9
JHo=106,1 5,2
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Cpennsis=109,6 CP=59
%0C0=4,9

APL-117- [ 1,0 224 Bepx=105,0 % ot

6085-03 Cepenuna=101,4 3asIBJIEHHOr0=9
JH0=98,7 6,3
Cpennsas=101,7 CP=4,6
%0C0=3,8

Xorsa naptust (APL-117-6085-03) nokasana XOpOIIYI OJXHOPOJHOCTb CMECH B Pa3HBIX
aHATM3UpPyeMbIX oOpasuax (Bepx, cepenvHa W JAHO) W OYEeHb XOPOLIYID OJHOPOITHOCTH
COIEPIKUMOro, ee CBOMCTBA ChIMy4ecTH (Ha OocHOBe MHAekca Kappa) cTpemsiTcs K BepxXHEMY
npeneiny, U ObUIO TPEenCcKa3aHo, YTO KOMIIO3HMLUS He OyleT COOTBETCTBOBATH OOJIEe BBICOKUM
Harpy3Kam JIeKapCTB.

ITo 5Toii npu4nHe ObUIO UCHIBITAHO HECKOJIBKO aJbTEPHATHBHBIX COCTABOB. Llenbio ObUIO
pPaccMOTpeTh Apyrue COYETAHHs HAMOJNHHUTENEH C LEeNbI0 YIIyUIIEeHHs ChIMYYeCTH IMOpOLIKA, a
TaKXKe JOCTH)KEHUS XOPOLIeH OJHOPOJIHOCTH CMECH U OTHOPOJHOCTH COEPIKAHUS.

Cocrabl, conepskamue meHbine Compactcel MAB u Oosbiive KOMM4ecTBa IIMAAHTA IO
cpaBHeHuto ¢ naptueit 3 (APL-117-6085-03) Tak:ke UCTIBITHIBAIIH.

OtH AONOJIHUTEIbHBIE COCTABbI IIPEACTABJICHBI B Ta6m/1ue 38 HuKe.

Tabnuua 38:
Ne maptum (% macc./macc.)
Haumenosanue npoaykra APL- APL- APL-
117- 117- 117-
6085-05 | 6085-06 | 6085-07
Icunouubux 1,0 1,0 5,0
Mukpokpucrauinueckas uesutojos3a Ph 102 - 89,0 85,0
[peskenaTunnsnpoansblii kpaxman (Kpaxman 1500) 45,0 - -
Compact Cel MAB - 5,0 5,0
Mukpoxkpucramnudeckas ueuironoza CEOLUS UF 702 49,5 - -
I'mukonat kpaxmana HaTpuUs 3,0 3,0 3,0
Konnounnas AByOKHUCH KpEMHUS 0,5 1,0 1,0
Creapundymapar HaTpus 1,0 1,0 1,0
BCEI'O 100,0 100,0 100,0

PesynbraTe! ans 3TUX MapTUi MOKa3aHbl B Ta0HLE 39 HUXKE:

Tabmuna 39:
Ne IIpounoc | CeimyuecTsb MpoayKTa OpnuopoaHocTh cMecu | OTHOPOAHOCTH
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naptun | Tb (Mr) (ko3¢ urment COZIeP>KMMOTr0
Kappuca)

APL- 1,0 20,9 BEPX=130,0 % OT

117- Cepenuna=105,4 3asIBJIEHHOr0=88

6085-05 JHo=107,2 ,3
Cpennee=114,2 CP=16,5
%0C0=12,6%

APL- 1,0 20,0 BEPX=107,0 % Ot

117- Cepennna=96,2 3as1BJICHHOr0=96

6085-06 JH0=95,5 ,2
Cpennee=99,6 CP=10,5
% 0CO0=6,5

APL- 5,0 243 BEPX=91,5 % OT

117- Cepenuna=94,2 3as1BJIEHHOT0=96

6085-07 JH0=94,8 0

Cpennee=93,5
% 0CO=17,0

2

CP=11,9

APL-117-6085-05 He nmocTuria Xopoliei

KPUTEPUIO OAHOPOIHOCTHU COAEP>KUMOTO.

OOHOPOOHOCTU CMECHU U

HE COOTBETCTBYET

APL-117-6085-06 u APL-117-6085-07 neMOHCTpUPYIOT YJIYUYLIEHHYIO TEKY4ecTb

MOPOLIKA, HO OTHOPOJHOCTh CMECH JIJIst 000MX COCTaBOB Oblia Xyske, ueM y APL-117-6085-03.

CrnenoBaresibHO, 3asBUTEJIb PACCMOTpPENT MOOU(HUIIMPOBAHHBIE SKCUHUIMUEHTH, U OoJjee

KOHKPETHO, CHUJIMKaTUPOBAHHBIC HAIIOJHUTECINW C PA3JIMYHBIM PasMEpPOM YaCTHILIL. OTH COCTaBBI

nokasasbl B Tabnuue 40 suxe:
Tabmuna 40:

HaumeHnoBaHue npoaykra

Ne maptum (% macc./macc.)

APL-117-6085-11

APL-117-6085-12

Icunouubux 5,0 1,0
Prosolv 50 10,5 15,5
Prosolv 90 80,0 79,0
I'mukonar kpaxmana HaTpus 3,0 3,0
Konnounnas 1ByOKHCh KPEMHUS 0,5 0,5
Creapundymapar HaTpus 1,0 1,0
BCEI'O 100,0 100,0




92

Prosolv sBisiercss CHNIMKAaTUPOBAHHONW MHKPOKPUCTAJUIMYECKOH IEJUTIOJIO30H, W IBa
BapHaHTa OBLIN BHIOPAHBI IJIsI OTPEACNICHUS] TOTO, BIIMSET JIM pa3Mep 4acTUll Ha pe3ynbraT. [1o
CPaBHEHHMIO CO CTAHJAPTHONH MHKPOKPUCTAJUITMYECKOH MEJUTF0JI030H (THUIIOBOW HWHTEpBAI
pa3MepoB, B 3aBUCHUMOCTH OT mnpocenBanusi, 80-350 mukponos), Prosolv umeer Gonee menkoe
pacrpeneneHue 4acTHLl IO pa3MepaM, M 3TO JaeT MOBBIIEHHYIO IUIOMAAb MOBEPXHOCTH. bbuio
MPEATIOJIOKEHO, YTO IOBBIMICHHASA IUIOLIAAb MOBEPXHOCTU MOKET O6eCHeLII/ITb NPEBOCXOAHYIO
CBIMTYYECTb U IMOBBILICHHYIO IPECCYEMOCTh BMECTE C YJIYUILIEHHOW OTHOPOIHOCTHIO CONEPKIMOTO
u crabunbHOCTBIO B coctaBe. CootHomenue Prosolv 50 u Prosolv 90 Obwio Takum, 4TOOBI
NIOJIy YU Th pacrpesiesIeHne YacTUI] 1o pa3MepaM Kak Oosee MeKuxX, Tak U 0oJiee KpyTHBIX YACTHILI.

PesynbraTel mokasaHsl B Tabnuue 41 Hinke.

Tabnuua 41:
Ne IIpounoc | CeimyuecTb MpoayKTa Onuopoanocts cMecu | OTHOPOIHOCTH
naptun | Tb (Mr) (xoa¢pdunment Kappuca) COZEeP>KMMOr0
APL- 5,0 243 BEPX=103,4 % Ot
117- Cepenuna=100,4 3as1BJICHHOr0=94
6085-11 JH0=100,2 ,1
Cpennee=101,5 CP=6,0
% 0C0=2,0
APL- 1,0 21,1 BEPX=101,9 % Ot
117- Cepennuna=98,4 3as1BJIeHHOro=10
6085-12 JH0=99,9 0,5
Cpennee=100,1 CP=5,8
% 0CO0=3,8%

MO3KHO BUAIETD, YTO KJIFOUEBbIE MAapaMETPbl OMHOPOAHOCTH conepumoro (bonee 90%, u,
daktuaecku, bonee 94%) u CP (menee 10, u, pakTuuecku, MeHee 7) SBISIOTCS IPEBOCXOIHBIMH,

Takke KaK ¥ OMHOPOAHOCTb cMecH (Dosiee 95% ¢ nomyckoM Ha OIIHOKY ).
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®OPMYJIA U3OBPETEHUSA

1. Kpucrammmueckuii ncwnonnOud B ¢opme Ilomumopdpa A wumm Ilomumopd A,
XapaKTEePU3YIOLINICSA OJHIM WiIH Ooee u3:

a. muku B [TPJ] nudpaxrorpamme mpu 11,5, 12,0 u 14,5° 26+0,1° 26,

b. muku B [P/ nu¢pakrorpamme npu 11,5, 12,0 u 14,5° 26+0,1° 20, mONOTHUTENBHO
XapaKTepu3yeTcs, N0 KpaiiHe! Mepe, OJJHUM JAONOJHUTENbHBIM MUKOM nipu 19,7, 20,4, 22,2, 243
unu 25,7° 20+0,1° 26,

c. I[P/ nudpakrorpamma, KoTopas, 1o CyIIECTBY, HIUTIOCTPHPOBaHa Ha ¢urype 7a wim
7b; wnu

d. sugorepmuueckoe cooriTie B JICK Tepmorpamme, nMeroriee reMmnepatypy Hagana 205-
220°C xoropasi, TIo CyIIeCTBYy, WUTIOCTPUpOBaHa Ha gurype 8a umm 8b.

2. Kpucrammmueckmii ncwionubud B ¢opme Ilomumopda A wumm ITonmumopda A’ mo
NyHKTY 1, JONOJMHUTENIBHO XapakTepusyrouuiics sHaoTepmuueckuM coObituem B JICK
TepMOrpaMMe, UMeroLIeM TeMnepaTypy Hadana 210-215°C.

3. Kpucrammmueckunii ncwnormbun B ¢opme ITommmopdpa A mo mynkry 1 wimm 2,
XapaKTepHU3yIOIIUICS OJHUM I Ooee u3:

a. nuku B [1PJ] nu¢paxrorpamme mpu 11,5, 12,0, 14,5 u 17,5,° 26+0,1° 26;

b. nmuku B IIPJ[ mudpakrorpamme mpu 11,5, 12,0, 14,5 u 17,5° 26+0,1° 26,
JOTIOJIHUTEIbHO XapaKTePU3yeTCs, IO KpaliHel Mepe, OOHUM JONOIHUTEIbHBIM MUKOM npu 19,7,
20,4, 22,2, 24,3 unu 25,7° 26+0,1° 26;

c. [IPJ] nudpakrorpamMma, KOTOpasi, IO CyIIECTBY, MIUTFOCTPUPOBAaHA Ha GuUrype 7a; wiu

d. suporepmuueckoe cooritie B JICK Tepmorpamme, nMeroriee remmnepatypy Hadana 205-
220°C koTtopasi, 1o CyIIecTBY, MUTIOCTPUPOBaHa Ha (urype 8a.

4. Kpucramumyeckuii ncwtonnOud B Gopme [Monmumopda A mo nyHKTy 3, rae MUK mpu
17,5° 26+0,1° 20 uMeeT OTHOCUTEJIbHYI0 MHTEHCHBHOCTb, MO CPABHEHHMIO C MUKOM mpu 14,5°
20+0,1° 20, no kpaiiaeit mepe, 5%.

5. Kpucramumvecknii ncunouubud B ¢opme Ilomumopda A’ mo nyskry 1 wim 2,
XapaKTEePHU3YIOLIMICS OJHUM WK OoJee u3:

a. muku B [1PJ] nudpaxrorpamme npu 11,5, 12,0 u 14,5° 26+0,1° 26, HO OTCYTCTBUE WU
IO CYIeCTBY OTCYTCTBUE Muka mpu 17,5° 26+0,1° 26;

b. muku B I[1P/] mudpakrorpamme mpu 11,5, 12,0 u 14,5° 26+0,1° 26, HO OTCYTCTBHE WU
MO CYILIECTBY OTCYTCTBHE Nuka mpu 17,5° 26+0,1° 26, mOMONHUTENBHO XapaKTEPU3YeTCs, IO
KpaiiHel Mepe, OIHUM JOTOTHUTENbHBIM MUKOM Tipu 19,7, 20,4, 22,2, 24,3 unm 25,7° 26+0,1° 26;

c. [TPJ] nudpakrorpamMma, KOTOpasi, IO CyIIECTBY, HIUTFOCTPUPOBaHA Ha purype 7b; wim

d. suporepmuueckoe cooritie B JICK Tepmorpamme, nMeroriee reMrnepatypy Hadana 205-
220°C koTtopasi, o CyIIeCTRY, MJUTIOCTPUpOBaHa Ha ¢urype 8b.

6. Kpucrannmueckuii ncunonndus B popme Iomumopda A’ mo nyHkTy S, rae moboi nuk
npu 17,5° 20+0,1° 26 uMeeT OTHOCUTENIbHYIO HHTEHCUBHOCTD 0 CPABHEHUIO C MUKOM nipu 14,5°
26+0,1° 20 menee 5%.

7. Kpucrammuecknii ncwionuoun B popme IMomumopda A wmm Ilomumopda A’ mo
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JFOOOMY M3 IYHKTOB 1-6, MOTIOJTHUTETFHO XapaKTEPU3YIOIIHICS HATHUINE JTF000ro u3:

1) conepskanue Boabl <0,5% macc./mMacc.; win

i1) <0,5% macc./macc. motepsi B TT'A TepMorpaMme OT TEMITEPATYPbl OKPYKAIOLIEH Cpebl,
Hanpumep, ot 25°C no 200°C.

8. Kpucrammueckuii ncunonudud B popme [Tommmopda A wim [Momamopda A’ mo
m000My U3 NPEACTABICHHBIX BBILIE MMYHKTOB, MMEIOLINHA XUMUYECKYI0 YUCTOTY Oonee 97% mo
B2XX, u orcyrcTBue OTHenbHbIX mNpuMmeceil Oonee 1%, Bxmouas (GochOpHYO KHUCIOTY,
usmepenHyo o 1P IMP, u ncunoiwH, u3mMepeHHbiit mo BOXX.

9. Kpucrammuecknii ncmwtonuoun B popme [lommmopda A wmm ITomumopda A’ mo
moO0My M3 TNpPENCTaBIEHHBIX BBIMIE NMYHKTOB, II€ KPUCTAIMUECKUN INCHUIONMOUH SIBISETCS
OenpiM miu O€JOBATBHIM TBEPBIM BEIIIECTBOM.

10. Kpucranmmueckuii ncunoundbud B dopme [Tomumopda A wnu ITomumopda A’ mo
mo00My U3 MPEACTABIEHHBIX BBILIE MMyHKTOB, COAEPIKALIMHM CHEKTP, KOTOPbIH COOTBETCTBYET
onHomy wiu oonee ¢ @ur. 10-13.

11. Kpucrannmueckuii ncunouubun B ¢opme IHonmumopda A umu IMonumopda A’ mo
moOOMy 3 MPEICTABIEHHBIX BBILIE Iy HKTOB, COAEPIKALINA KPUTEPHI TPUEMIIEMOCTH 110 OTHOMY
wiy OoJiee MpU3HakaM 13 TabauLel 9, MyHKTHI 6-13.

12. Iaptus kpucranmmyeckoro ITomumopda A ncunounbuna no nyskry 1-4 nmm 7-11,
coaeprkaiasi, no kpaineit mepe, 100 r.

13. dapmaneBTHUECKUI COCTAB, CONEPIKAIIUN KPUCTAUTHUECKUI MCUIOUUOUH B (opme
IMonmumopda A unu I[Momumopda A’ 1o 1r000My U3 IIPeICTaBIEHHbIX BbIIIE My HKTOB.

14. ®apmaneBTHUECKUN COCTaB MO MYHKTY 13, KOTOPBIM SBASETCA NEPOPaNbHON
JIeKapCTBEHHOH (HOPMOIi.

15. ®apmarneBTUdeckuii cCOCTaB Mo NMyHKTY 13 uimu 14, rae KpucTauTnaeCKuil MCUIIOMONH
B ¢opme [Tomumopda A wnm IMomumopda A’ mpucyTcTByeT B KojmuecTse, aaromem no3y 0,01
MI/KT - 1 MI/Kr.

16. ®apmaneBTHUECKUH COCTAB M0 JIFOOOMY M3 MyHKTOB 13-15, KOTOPBIH COAEPKUT OUH
i OoJee SKCLUMTUEHTOB.

17. dapmaneBTHYECKHII COCTaB MO MyHKTY 16, roe omuH wiu Oojiee SKCLUUMUEHTOB
COZIepKaT MUKPOKPUCTANINYECKYIO LIEJUTIOJIO3Y HIIM KpaxMall.

18. dapmarneBTHYECKHIT COCTaB MO MyHKTY 16, roe omuH win Oojiee SKCLUUMUEHTOB
COJZIep>KaT CHJIMKAaTUPOBAHHYO0 MUKPOKPUCTAJUIMYECKYIO LIEJITI0JI03Y .

19. Kpucrannuuecknii ncunouudbud B dopme [Tomumopda A wmu IMomumopda A’ mo
nyHkTaMm 1-11 g npuMeHeHns B MeAULIVHE.

20. Kpucrammmaeckuit ncunonnOud B ¢popme IMomumopda A wmm [Tomumopda A’ mo
nyHkTaMm 1-11 g npuMeHeHus B JIeUeHUN PAaCCTPONCTBA LIEHTPAIbHON HEPBHON CUCTEMBI.

21. Kpucrammuaeckuit ncunonnOuH B ¢popme IMomumopda A wmm [Tomumopda A’ mo
nyHktam 1-11 nud npumeHeHuss B JI€YEHMM PE3UCTEHTHOM K JIEKAPCTBEHHOMY CPEICTBY
Jenpeccuu.

22. Cniocob kpymHOMaciiTabHOro mpou3soacTea ncmionuouHa (12) B popme [Homumopda
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A, OTIMYAIOLINICS TEM, YTO CIIOCO0 BKIIFOYAET BOAHYIO KPUCTAILTH3AIMIO ickiionnbnHa (12) mpu
KOHTPOJIMPYEMOH CyIIKe, ¢ MoJy4eHueM kpucraumdeckoro ITomumopda A ncmnounbuna mo
mobomy u3 nyHKTOB 1-4 mm 7-11.

23. Kpucrannmueckuii ncwiorubud B ¢popme Ilommmopda A (12A) s npuMeHeHHs B
MeNUIIHE.

24. Kpucrannmueckuii ncwiorubud B ¢popme Ilommmopda A (12A) s npuMeHeHUs B
JIEYE€HUH PE3UCTEHTHOH K JIEKAPCTBEHHOMY CPEACTBY IEIPECCHH.

25. Cnocob ne4deHHMs PpE3UCTEHTHOM K JIEKAPCTBEHHOMY CPEINCTBY JENPECCUH,
BKJIFOYAIOIMI BBeAEHHE CyOBEKTy, HYXXIOAOIIEMyCs B TakoOBOM, 3(PQPEKTUBHONH O3B
KpUCTaUTHUeckoro ncmionudnna B popme [Tonumopda A (12A).

26. Cniocob kpynHomaciiTabHoro npoussoactaa ncmionuouHa (12) B popme [Homumopda
A (12A), oTnuuarOmMiCsA TeM, YTO OH BKJIOYAeT BOAHYIO KpHCTAIH3ALMIO rcunonuduHa (12)
IIPU KOHTPOJIUPYEMOII CYIIKE C ITOJTyYeHHEM KPUCTAJIIOB, XapaKTePU3YIOLINXCsl OJHUM HJH OoJee
u3:

a. nuku B [1PJ] nudpaxrorpamme mpu 11,5, 12,0, 14,5 and 17,5,° 26+0,1° 20;

b. muku B IIPJ] mudpakrorpamme mpu 11,5, 12,0, 14,5 u 17,5,° 26+0,1° 26,
JOTIOJIHUTEIIbHO XapaKTePU3yeTCs, IO KpaliHel Mepe, OOHUM JOMOIHUTEIbHBIM NUKOM npu 19,7,
20,4, 22,2, 24,3 nnu 25,7° 26+0,1° 26;

c. [IP/1 mudpakrorpamma, KOTOpasi, 1o CYLIECTBY, MJUTFOCTPUPOBaHA Ha Gurype 7a; wiu

d. suporepmuueckoe coobitie B JICK Tepmorpamme, nMeroriee remnepatypy Hadana 205-
220°C koropasi, 1o CyIIeCTBY, MUTIOCTPUPOBaHa Ha (urype 8a.

27. Cnocob mo myHKTY 26, Tae NMCUWIOLUMOMH MepeKpUCTAIM30BbIBAIOT B OKoyio 10-20
o0beMax BOIbI, HATPEBAKOT MPU MEPEMELINBAHUN IO TEMIIEpPaTypbl, MO KpaitHeil mepe, 70°C,
JOOYMINAOT (PUIBTPALIUEH, 3aceBaOT MU TemMIiepaType okojio 70°C u oxjaxaaroT 10 okojo 5°C

B T€UYeHHUE DoJiee 2 4acoB.
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