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auturen Kk TNF, nanpumep anturten k TNF-oo SIMPONI® (Tonmmmymalb) ©M  KOHKpPETHBIX
(hapMarieBTHIECKUX KOMITO3UIINA aHTUTEN. DTOT CIOCOO BKIIIOYAET PETHCTPALNIO BBIXOAHOTO CHTHANA
KOJIOHKA ¥ TMapaMeTpoOB CYMMapHOTO IIOTOKa depe3 [Ba WM 0ojJee HHTEPBAJOB IO MEHBIICH
Mepe OIHOTO MEePEeXOJHOro (ppoHTa MOABIKHOHW (a3bl BO BpeMsl JKCILIyaTallMd XpoMaTorpadudecKoit
KOJIOHKH, COIeprKalleld HacaaKy KOJIOHKH. MOJEeNbHYI0 KyMYyISTHUBHYIO KPHUBYIO TaMMa-pacipeaeIcHus
OTIPENISIISIIOT Ha OCHOBE PETHCTPHUPYEMOTO BEIXOAHOTO CHTHANIA KOJOHKH M MapaMEeTpOB CyMMAapHOTO
MOTOKA JUIsl TI0 MEHbBIIEH Mepe OJHOTO MEepPEeXOJHOro (pOHTa MOABIKHOHW (ha3bl. 3HaYE€HHE BBICOTHI,
SKBUBAJICHTHOW Teoperudeckor Tapenke (BOTT), paccuMThIBarOT IjIsS 1O MEHBIIEH Mepe OIHOTO
epexoqHoro (poHTa TOABIKHOH (ha3bl C WCIONB30BAHAEM MMApaMETPOB KyMYJISITUBHOW KpPHUBOM
raMMma-pacrpe/ielieHnsi, a KadecTBO HAcaJKh Xpomarorpauyeckod KOJOHKH OLCHHWBAIOT Ha OCHOBE
paccuntanHoro 3HaueHus BOTT. Ecim Bo BpeMs peryiaspHOrO MOHHUTOPWHTA KOJIOHOK HAOIIOAAr0T
HeOmaronpuaTHel TpeHa B BOTT wim mpeBbllieHne KOHTPOIBHBIX IPEIEIIOB, TO IS OOCCIICUCHHUS
KauecTBa MPOAYKTA 3JIr0ara ClIeAyeT OLICHUTh JaHHbIE IPOU3BOAUTEIBHOCTH MIPOIIECCA C UCIIONb30BaHUEM
KOJIOHKH HI/MJTH JTaHHBIE OYHUCTKH TPAMeECEH 7151 0OecrieueH s KadecTBa IPOAYKTa M3 BBIIBICHHON APTHH.
Ecnu xagecTBO MpoayKTa WM MPOM3BOAMTEIBHOCTh HE COOTBETCTBYIOT YCTAHOBIICHHBIM KPUTCPHUSIM,
mepeq 3amyckoM B JIANIBHEHIIYIO OKCIUIyaTalldilo HEOOXOMUMO MPEANpPHHSITh COOTBETCTBYIOIIEE
KOppeKTHpyIoliee NeicTBUEe, Takoe KaK KOHAWIIMOHHPOBAaHHE, MOBTOPHOE HAIMOJHEHHE WM 3aMEHa
KOJIOHKH, ¥ TIPOBECTH KBaJIH(PHUKALIUIO.
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2420-570976EA/018
KBAJIH®UKAIINA XPOMATOI' PAOHYECKON KOJIOHKH B CHOCOBAX
MMPON3BOACTBA JJIA MOJYUYEHUS KOMIIO3UITAN AHTUTEJI K TNF

ITEPEKPECTHAX CCBIJIKA HA POACTBEHHVIO 3AABKY

[0001] B HacTosmiel 3asBKE HCIPAIIMBAETCS MPEUMYILECTBO IO IpPEABAPUTENIbHON
3asBke Ha mateHT CIIIA Ne 62/660,340, nomgannoit 20 ampenst 2018 r., comepkaHue KOTOPOH
MOJHOCTBIO BKJIIOUYEHO B HACTOSIIIMNA JOKYMEHT IyTEM CCBIIKH.

OBJIACTB ITPUMEHEHU A U30BPETEHU A

[0002] Hacrosimee  u300peTeHHe  OTHOCUTCA K crmocoly — KBaJTHU(UKAIHH
Xpomarorpaduyeckoi KOJOHKH JJIsl MPOMBILUIEHHBIX COcO00B n3rotosneHus aHtuted K TNF,
Harpumep, aHtured K TNF-o SIMPONI® (rosumymal) u KOHKPETHBIX (hapManeBTUYeCKUX
KOMIO3ULIUI aHTUTEIL.

CCBIJIKA HA TIIEPEYEHb IIOCJIEJIOBATEJIbHOCTEN, TIIOJAHHBIM B
OJIEKTPOHHOM BU/JIE

[0003] /lanHas 3asBKa COAEPKUT TMEPEYEHb IOCJIENOBATEIbHOCTEN, MOJAHHBIN B
snekTpoHHOM BHe yepe3 EFS-Web kak nepeuenpr nmocnenopatenbHocTeil B popmare ASCII B
Buze daitna ¢ umeHem «JBI6083USNP1 Sequence Listing», cozmannoro 12 ampens 2019 r.,
pasmepom 7 Kb. Ilepedenr mnocienosarenbHOCTEH, momanHblii depe3 EFS-Web, ssisercs
YaCThIO OMUCAHMS U MOJHOCTHIO BKIIFOYEH B HACTOSIIIUN AJOKYMEHT IyTEM CChUIKH.

IMPEAITIOCBIJIKHY CO3JAHWA N30BPETEHMA

[0004] Kononounast xpomarorpadusi sIBIAETCS BaXKHOH METOIUKOM, HMCIIONb3yeMOH B
npoueccax OYMUCTKH IS MOJyYEHHs TepaneBTHUeCKuX OeskoB. IIpon3BOIUTENPHOCTE KOJOHOK
HEOOXOMUMO TOANEPKUBATh HAa JOJDKHOM YpPOBHE MO Mepe MacIuTaOupOBaHMs Iporecca OT
ypOBH: 1a00OpaTOPUU 10 YPOBHS MPOMBIIUIEHHOT'O TPEINPUSATHS U Ha MPOTSKEHUH BCErO CPOKa
ciykOpl  KooHOK. [Ipu MaciiTaOMpoBaHMM IpoIecCa MOTYT BO3HHMKATH CJIOKHOCTH B
NpOLIEAYPax OLIEHKH KOJIOHKH, MTOTEHIMAJIbHbIE HAPYLIEHHs LIEJIOCTHOCTH HACaOK U CJIIOKHOCTH
B JIOTUCTHMKE B CBSI3U C YBEJIMYCHHEM JUaMeTpa KOJOHKH, pasMmepa o0OOpynoOBaHHS U
notpebnenus oydepa.

[0005] C momorbto Tekyuiero crnocoda KBaIN(UKALUIO XpOMaTOrpagpuuecKoi KOJOHKH
MPOBONSAT MO BBICOTE, O3KBUBAJICHTHOH TeopeTnueckoli Tapenke (BOTT) - mnokazarenmto
pa3sMbIBaHUs [TOCNIE UMITYJIbCHOTO BIPBICKA, yTEM pacueTa CPeIHero 3Ha4eHHs 10 MaKCUMyMy
NMKa U CTaHJApPTHOMY OTKJOHEHHIO OT IIMPHUHBI NHUKA HAa IOJOBHHE ero BbICOThL. OCHOBHOE
OrpaHUYEHHUE 3TOTO Croco0a 3aKIFYAETCS B TOM, YTO OH HE OOECTIeUHBAET MOTyUYeHHEe TOYHOTO
nokazarenst pasmeitas (T. €. BOTT), korma ¢opma muka OTKIOHSETCS OT KPUBOH rayccoBa
pactipenenenust. YToObl KOMIEHCHPOBATb OTCYTCTBHE UYBCTBUTEIBHOCTH, [JIsI OLIEHKH
aCUMMETPUHM NPOBOJAT BTOpOe H3MepeHue. [l 3Toro mnokasaressi CpaBHUBAET IIUPUHY
MEPEeIHEr0 U 3aJHero MUKOB Ha ypoBHE 10% OT MakcuMajbHOI BBICOTHI MuKa. OrpaHUYEeHUS
JaHHOTO TOAXofAa OOYCIaBIMBAIOT OTCYTCTBHE UYBCTBUTENBHOCTH K H3MEHEHUSIM B
NPOU3BOAUTENBHOCTH  KOJIOHKM W 4YacTO MPUXOAUTCS  IMOBTOPHO  3AMOJHATH  WUJIH

KOHAWIHUOHUPOBATH KOJIOHKY, XOTS XapPAaKTCPUCTUKU KOJIOHKH SBJISAIOTCS B HGIZCTBPIT@J'[I)HOCTPI



npuemsieMbIMu. [IpencraBieHsl U Ipyrue cTpaTerud Kpanudukanuy KojdoHKU. Takue ctpaTterun
BKJIFOUAIOT MHCIIOJIb30BAHUE TayCcCOBAa WJIM HETraycCcoBa PACHpPEAeNIeHHH Al MOIENHUPOBAHHS
nepexonoB mporecca (cMm. Hampumep, Larson, ef al, «Use of Process Data to Assess
Chromatographic Performance in Production-Scale Protein Purification Columns,» Biofechnol.
Prog. 19:485-492 (2003) u marenter CIIA NeNe 9,047,438 Beimanabix Belousov et al. u
8,410,928 Brimannbix Ganguly). TTogxonbl ¢ UCTIOMB30BAaHUEM rayCCOBa PACHpPENeSICHHsS UMEIOT
TE JK€ OTPAaHMYEHUS YyBCTBHTEIbHOCTH, YTO M CHOCOO CO BIPBICKOM, & ONMHCAHHBIE MOIXOIBI C
UCTIOJIb30BAaHHEM HETrayCcCOBa pacrpeesieHus: TpeOyIOT CII0KHBIX BBIYUCIIEHHH.

[0006] [lns orcneskuBaHHMsS W3MEHEHUH MNPOU3BOIUTEIBHOCTH XpoMaTorpaduyueckoi
KOJIOHKH BO BpE€Ms MOBTOPSIFOINEHCS paboThl M OLEHKH 3(PPEKTUBHOCTH, C KOTOPOH KOJIOHKA
Oynmer paboTaTh B Te4YeHHE CpOKa ee CHy:kObl, HeoOXomuma yJydIIeHHas MpoLeaypa
KBaJdupUKauuu C OONblIed YyBCTBUTEJIBHOCTBIO U 0o0Jee pPaLMOHAJIBHO OINpENeIeHHBIMU
npenenamu. Hacrosimee n3o0peTeHHe OTHOCUTCS K YCTPAHEHHIO 3TOrO HENOCTAaTKa B JAHHOM
oOnacTu.

N3JIOKEHHME CYINHOCTU U30OBPETEHMA

[0007] Bapuantsel OCyILIeCTBICHUs H300pPETEHHsT OMPEAeNieHbl, COOTBETCTBEHHO,
HE3aBUCHUMBIMH M 3aBHCUMBIMH TNYHKTaMH (OPMyJIbl H300pETEHHs, NPHIOKEHHBIMA K
HACTOSAILIEMY OKYMEHTY, KOTOPBIE JUIsI KPATKOCTH BKJIFOUYEHBI B HACTOSIIMNA JOKYMEHT IyTEM
cChUIKU. JIpyrue BapHaHThl OCYLIECTBIECHHS, IPU3HAKH U MPEUMYIIECTBA PA3IUYHBIX ACTIEKTOB
n300peTeHNsT O4YeBHIHbI W3 TPHUBEIEHHOIO HIDKE MOAPOOHOTO OMUCAHHUS B COYETAHHH C
NpUIaraéMbIMH rpap MueCKUMU MaTepUaIaMu.

[0008] B HExKOTOPBIX BapHaHTaX OCYLIECTBJIICHUS B HACTOSIIEM H300PETEHUH MPEIJIOKEH
cnocod SKCIUTyaTalMu  XpomaTtorpauyeckoil KOJOHKM B crmocodax H3TOTOBJICHHS JUIS
nonyuyeHus: anruren Kk TNF, antutena k TNF comepxar Tsxenyro nerns (TLI), comepkarmyro
aMUHOKHCJIOTHYIO mocienoBaTenbHOCTe SEQ ID NO: 1, u nerkyro nens (JILI), comepkamyro
aMUHOKUCIIOTHYIO0 mocienoBarenbHocTh SEQ ID NO: 2 wnum ee aHTHUTI€HCBSI3bIBAIOIIHMA
¢dparmeHT, a Takxke cnenuduyeckre (papMaLeBTHUESCKUE KOMITO3UIMH AHTHUTENL. DTOT CHOCO0
BKJIFOYAET PErMCTPALMI0 BBIXOAHOTO CHTHAJAa KOJIOHKH W TAapaMeTpOB CYMMAapHOIO MOTOKa
yepe3 Ba WK 0oJiee HHTEPBAJIOB MO MEHBLIEH Mepe OIHOTO MEePeXONHOro (PpOHTA MOABHIKHON
¢da3pl BO Bpemsi MEpBOW OMEpaluu Xpomarorpagpuyeckol KOJIOHKH, COAEpIKalled Hacaaky
KOJIOHKH. DTOT CIOCOO IOMOJHUTENBHO BKIIIOYAET OINpPENeeHHe MOJAEIBHON KyMYJISITHBHON
KPHBOW raMMa-pacripeieIeHus] Hd OCHOBE 3aPETUCTPUPOBAHHOIO BBIXOJHOTO CHUTHAJA KOJIOHKH
U TapaMeTpoB CYMMApHOrO TOTOKA JJIsi N0 MEHbLIEH Mepe OOHOIro MepexomHoro (poHTa
NOABWKHOW (ha3bl C UCHOJIB30BaHHEM (OpMYIbI la IUIsi mepeaHero mepexonHoro (poHTa MU

dbopmyiel Ib s 3aaHETO MTEPEXOAHOTO (PPOHTA,

1 V-V
C=1-rgy(k ) Copmynala

WK
1 V-V,
C= raY (ki) Qopmyna Ib

rne C mpencrtaBnsieT COOOM BBIXOMHOW CHTHaJ KOJIOHKM i 3amaHHoro V, V



npeacTaBisier coOOl CyMMapHBIA MOTOK, IEJIeHHbIH Ha O0BeM KOJIOHKH, a k, 6 u Vi
NpeACTaBsIIOT coboil mapamerpel (Gopmbl, MacmTaba M CMELIEHHs, HCIOIb3yeMble IS
oOpa3zoBaHMs KpUBOH. 3Ha4yeHHE BBICOTHL, SKBHUBAJIEHTHOH Teoperudeckoil Tapenke (BOTT)
PacCUMUTBIBAIOT JUIsI MO MEHbIIEH Mepe OIHOTO MePeXOAHOro (poHTAa MOABIDKHOW (as3el ¢
ucrnosip3oBaHreM ¢Gpopmyisl Il 1 mapameTpoB KyMyJISITUBHOH KPUBOM ramma-pacnpenesnenus &, 0
uli,
a2
B3TT = FL ®opmya II

meu=k9 + VL"

o=kb? u

L=nnuna xOn0HKHN

KauyectBo Hacaaku Xxpomartorpapuueckoil KOJOHKHM OLIEHHMBAIOT HAa OCHOBaHHUH
paccuntanHoro 3HaueHust BOTT. Ha ocHOBaHMM 3TON OLIEHKH XpOMAaTOrpaduuecKyro KOJOHKY
MIOBTOPHO UCTIONB3YIOT, KOHAHNLUOHUPYIOT, 3aMEHSIOT WJIK TIOBTOPHO HATIOJHSIIOT.

[0009] Brut pa3paboTaH HOBBIN CIOCOO OLIGHKH IEIOCTHOCTH KOJIOHKH, HA3bIBAEMbIN B
HACTOSIIIIEM JIOKYMEHTE aHaJM30M nepexona ramma-pacupenenenus (GDTA). B HoBom criocobe
UCTIONIB3YETCS MaTeMaTU4eckass MOZENb U alMPOKCUMAIMKA KPUBOHW C TOMOIIBIO JaHHBIX
nepexonHOro (GPoOHTa MOABIKHON (asbl, KOTOPBIE MOJYHYAOT HA PETYJISIPHBIX 3Tarax mporecca
SKCIUTyaTallMU KOJIOHOK. 3aTeM mapamMeTpbl MOJENU KPHUBOH HCIONB3YIOT Ui pacdera
pPa3MbIBaHMS MPU IBM)KEHUIO IO CJIOK KOJIOHKM B KadeCcTBE IOKAa3aTess KauecTBa KOJOHKH.
Ilepexomuble (GPOHTHI TOABMKHOW (Da3bl BOSHHKAIOT B pe3yJbTaTe IUCKPETHBIX CTaAWil
mpouecca OYHCTKH — Xpomarorpa@upoBaHHEM, B  KOTOPOM  HCHOJNB3YIOT  HadajlbHbIE
OydepHbIe/IPOMBIBOYHBIE PACTBOPBI C PA3IUYHBIMU CBOWMCTBAMH, TAKMMHU KaK MPOBOIUMOCTb,
pH wunu Gydepusyronue komnoHeHTbl. Criocod MO CYIIEeCTBY MOXHO MPUMEHSATb K JIFOOBIM
omHOMY wiu OoJjiee mepexonHbiM (PpOHTAM MOABMKHOM (ha3bl, mosydaembiM mpu oOpaboTke
HOPMaJIbHO-(a30BOM KOJIOHKH.

[0010] OcHoBHOe mnpeumyinecTBo crnocodba GDTA 3akmrodaercss B TOM, YTO OH
obecrieunBaeT Ooiee YyBCTBUTEIBHOE YCTPOMCTBO M3MEPEHHS Pa3MbIBAHUS TPHU MPOXOKACHUH
IO CJIOK0 KOJIOHKH, 4eM criocod ouenkn BOTT cnocobom TNaycca. ITpu ucnons3zosannun GDTA
Oonblie He TpeOyeTcs M3MepsiTh aCHMMETPHIO, TOCKOJbKY npu npumeneHuu moxenn GDTA
NOJIYYAKOT MPABUJIbHBIE M3MEPEHUS Pa3MbIBAHHE C MOMOIIBIO ANMIPOKCHMUPOBAHHOW KPHBOH.
Kpome Toro, mpumeHeHHe (QyHKIUU raMMa-paclpeneieHusl yIpolaeT aHain3 (pOHTaJIbHBIX
NIePEXO/IOB 0 CPABHEHHUIO C PaHee ONMMCAHHBIMU aJIbTEPHATHBHBIMH HETayCCOBBIMU CIIOCOOAMU.
Hcnonp3oBaHne MEPEXOA0B MOABIKHOHN (asbl, yke MPUCYTCTBYIOIIUX B XpOMATOTrpaduueckoro
npouecce, Mo3BoysieT M30e)arb HEOOXOAMMOCTH B IOMOJHHUTEIbHBIX ABTOHOMHBIX 3Tarax
oOpabotku. bosiee Toro, BO MHOTHX Ciydasix, HCTOPUYECKHE JAHHBIC TO3BOJIIOT YCTAHOBUTH
UCTOpUYECKHE JHamna3oHbl 3(P(EeKTMBHOCTH KOJOHKHM Tepel NPaKTHYECKUM IPUMEHEHHEM.
Hakonen, cnocod GDTA wmoker ObITb aBTOMATU3MPOBAaH Ui OOECHEeueHHs] CTaOMIBHOTO
NPUMEHEHHSI.

[0011] B onpeneneHHbIX BapuaHTaX OCYILIECTBIEHUs B HACTOSILIEM H300pETEHUU



NPEIIOKEH CIOCO0 3KCIUTyaTalluy XpoMaTorpagpuyueckoi KOJIOHKU JJIsl TIOJMYYEHUs aHTUTEN K
TNF, npudem antutena k TNF comepxkar tsoxenyto nens (TLI), cogepkainyro aMUHOKUCIIOTHYEO
nocnenoBatesibHOCTE SEQ ID NO: 1, u nerkyro nens (JILI), conepskaiiyro aMUHOKHCIIOTHYIO
nocnenosarenbHocTh SEQ ID NO: 2 wnu ee aHTUTeHCBS3bIBAIOIUI (parMeHT, Npuyem
YKa3aHHBIH CIIOCOO BKIIFOYAET:

PEruCTPaLUI0 BBIXOAHOIO CHTHajla KOJOHKU M MapaMeTpOB CYMMApHOTO MOTOKA 4epes
aBa WK Oojiee MHTEPBAJIOB NI IO MEHBIIEH Mepe OIHOrO MEepexOJHOro (pOHTA IMOABHKHOH
¢da3pl BO Bpemsi MEpBOW OMEpaluu Xpomarorpauyeckol KOJIOHKH, COAEpIKalled Hacaaky
KOJIOHKH;

onpeaeneHne MOIEIbHON KyMYJISITUBHON KPUBOW raMMa-pacipenesieHuss Ha OCHOBAHUU
3aperuCTPUPOBAHHOIO BBIXOJHOI'O CUTHAJA KOJIOHKU U MapaMeTpOB CYMMAapHOTO MOTOKA IS 110
MEHBLIEH Mepe OTHOTO MEPEXOAHOro (PPOHTA MONBIKHON (a3el ¢ uconb3oBaHueM Gopmyier la

IUTS TIepeHero nepexoaHoro Gponta umu Gopmydsr Ib miis 3amHero nepexogHoro GppoHTa,

1 V-V
C=1-rgy(k ) Popmynala

Wi

1 V-V
C =ty (k) Qopmyna Ib

rae C - BBIXOOHOW CHUTHAJl KOJIOHKH JUisi 3amaHHoro V, V mpexncrasiseT coOoi
CYMMapHBbIH MOTOK, AEJIEHHbII Ha 00beM KONOoHKH, a k, O u Vi npencrasistor coboil mapameTpsl
¢dopmbl, MaciiTaba U CMELIEHHUs, UCIIONIb3yeMble 111 00pa30BaHuUs KPUBOIL,

pacdeT 3HA4YEHHUs BBICOTHI, SKBHUBAJEHTHOH Teopernueckoil Tapenke (BOTT) nmusa mo
MEHbLIEH Mepe OHOTO MePeEXONHOro (ppoHTa NOABIKHON (a3l ¢ ucrnonb3oBanueM ¢popmyJisl 11

U MapaMeTpoB KyMYJIITUBHON KpUBOI ramma-pacrnpenenenus k, 6 u Vi,

2
BITT = L Dopmysa II

rae

o = JkB?

L=nnvHa KOJIOHKH, U

OIIEHKAa KaueCTBa HACAIKH XpoMaTorpaduyeckoil KOJIOHKHM Ha OCHOBE YKa3aHHOTO
paccuntannoro 3Hauenust BOTT.

[0012] B HexoTOpBIX BapHaHTaX OCYIIECTBJIICHHUS B HACTOSIIIEM H300pPETeHUH MPEIJIOKEH
crocod, OTONHUTEBPHO BKJIIOYAMOIINN: KOHAWUIMOHUPOBAHHWE, 3aMEHy WJIH T[OBTOPHOE
HATIOJTHEHHE XpoMaTorpadMuecKOi KOJIOHKH Ha OCHOBE YKa3aHHOM OLEHKU.

[0013] B HexkoTOpBIX BapHaHTaX OCYIIECTBJIICHHUS B HACTOSIIIEM H300PETeHUH MPEIJIOKEH
crocod, IOTOJMHHUTENBbHO BKJIIOYAMOIIHUNA, PErrCTPAMI0 BBIXOAHOTO CHUTHAJNA KOJIOHKH H
MapaMeTpoB CYMMApHOIO IMOTOKA Hepe3 ABa WIHM OoJiee WHTEPBAJIOB JJII COOTBETCTBYIOIIETO
nepexoqHoro (poHTa MOABWKHONH (a3bl BO BpeMsi ONHOTO WK Oojee MOCIEAYIONX

NPUMEHEHUI HACaJKU XPOMATOrpaduIecKoi KOJIOHKH;



BBIMIOJIHEHUE YKA3aHHOTO OMNpEAeNieHNs] U YKAa3aHHOTO BBbIUUCJIEHUS C IOMOLIBIO
BBIXOIHOTO CHUTHaja KOJIOHKM M NapaMeTpoB CyMMAapHOIO IOTOKA, 3aperMCTPUPOBAHHBIX BO
BpeMsl KKAOrO0 W3 OAHOrO WM Ooyiee  TOCIEAYIOUIMX TNPUMEHEHUH  HacaakH
xpoMaTorpaduueckoit KOJIOHKH,

onpenenenue 3HadeHuss BOTT nHacagkum xpomarorpaduyeckoil KOJOHKH BO BpeMs
KOKIOr0 M3 YKa3aHHBIX OIHOrO WiM 0Oojee NOCHenyoINX IPUMEHEHHH Ha OCHOBAaHHHU
YKa3aHHOTO UCTIOJTHEHMUS],

COCTaBlIeHHE TpeHaa omnpexneneHHbXx 3HaueHui BOTT nHacagku xpomartorpadudeckoi
KOJIOHKH ISl ABYX WJIH OOJiee MOCIeAYIOIINX TPUMEHEHU I, 1

ONpeNeNieHne HM3MEHEHHUs KadyeCcTBa HACaOKUu XpOMaTorpaduveckoil KOJOHKH Ha
OCHOBaHUHM YKa3aHHOI'O COCTaBJIEHHOIO TpPEHAA, MpUYeM YKa3aHHOE KOHAMLIMOHUPOBAHUE,
3aMeHa WM TIOBTOPHOE HAIOJHEHHE XPOMAaTorpauyeckol KOJOHKH OCHOBAHO HA YKa3aHHOM
oTpeneNeHNN.

[0014] B HexoTOpBIX BapHaHTaX OCYIIECTBJICHHS B HACTOSIIIEM H300pPETeHUH MPEJIOKEH
cnoco0, B koTtopoM yeenndeHue 3HaueHuss BOTT nacamkum xpomarorpaduyeckoll KOJOHKH B
OHOM WK O0JIee MOCIEeNYIOIUX MPUMEHEHUSIX YKa3aHHON HaCaKU KOJIOHKH 110 CPAaBHEHHIO CO
3HauenueM BOTT Hacamkm xpomarorpadudeckoil KOJIOHKH B OJHOM WJIM OoJiee paHHHUX
NPUMEHEHUSAX YKa3aHHON HacaJKu KOJIOHKH OIpeneNseT CHI)KEHHE KadecTBa HacalKH
XpoMaTorpaduuecKoil KOJIOHKH.

[0015] B onpeneneHHBIX BapuaHTaX OCYILIECTBIEHUS B HACTOSIIEM H300pETEHHU
NPEeJIOKeH CHoco0, B KOTOPOM PErHCTPHPYIOT BBIXOAHON CHUTHAN KOJIOHKH U IapaMeTphI
CYMMAapHOTO MOTOKA JJIsl IBYX WU OoJiee PasNIuYHbIX (PPOHTOB Mepexosa MOoABUKHOMN (as3bl BO
BpeMsl YKa3aHHOW MEpBOI Omnepanyuy HANOJHEHHs KOJIOHKH, IpPUYeM YKa3aHHBIH Crnocod
BKJIFOYAET:

BBIMOJIHEHUE YKAa3aHHOTO OMNpPEAENICHUsI U BBIYUCIICHHsI ¢ TOMOIIBIO BBIXOJHOIO CUTHAja
KOJIOHKH U TIapaMeTPOB CYMMApPHOTO MOTOKA, PETUCTPUPYEMBIX ISl KAXKIIOTO U3 IBYX MU OoJee
pa3nuYHbIX (POHTOB TMepexona MOABMKHON (ha3bl HE3aBUCHMO JUJISi BBIUHCJICHUS 3HAYCHUS
BOTT nnst kaskgoro u3 AByX win Oosiee pas3inyHbIX (PPOHTOB mepexoa MOABUKHON (a3bl,

OLIEHKY Ka4eCTBa HACAIKU XpOMaTorpaguueckol KOJOHKU Ha OCHOBE JBYX WM Ooyee
paccuutanHbix 3HaueHudd BOTT, mpu 3ToM ykazaHHOE KOHIUILMOHUPOBAaHME, 3aMEHA WU
MIOBTOPHOE HATIOJIHEHHE XPOMATOrpadhuIeCcKOi KOJIOHKU 3aBUCST OT YKa3aHHON OLIEHKH.

[0016] B HexoTOpBIX BapHaHTaX OCYIIECTBJICHHUS B HACTOSIIIEM H300pPETEHUH MPEJIOKEH
croco0, B KOTOPOM XpPOMATOrpapuuecKyl0 KOJOHKY BBIOMPAIOT W3 TPYMIBI, COCTOSINEH HU3:
konoHku st apdurHONH Xpomartorpaduum Ha Oenke A, KOJOHKU JUisi KaTHOHOOOMEHHOM
Xpomarorpaduu 1 KOJIOHKH JJIsl aHHOHOOOMEHHOH XpoMaTorpaduu.

[0017] B HeKoTOpBIX BapHaHTaX OCYIIECTBJIICHHUS B HACTOSIIIEM H300pPETEHUH MPEIJIOKEH
croco0, B KOTOPOM KOJIOHKA 71t apPuHHON XpomaTorpaduu Ha Oenke A COOepKUT KOJOHKY A
MabSelect™, nns adgdunHOM xpomarorpaduu Ha Oeske KaTHOHOOOMEHHOW Xpomarorpaduu
conepxut KosmoHKy UNOsphere S™ nist kaTHOHOOOMEHHOH Xpomartorpaduu, a KOJOHKA AJIs

aHNOHOOOMeHHOU  xpomartorpaduu  comepkut KojdoHKy Q  Sepharose™ XL s



aHMOHOOOMEHHOI Xpomarorpaduu.

[0018] B HexoTOpBIX BapHaHTaX OCYLIECTBJIICHHUS B HACTOSIIEM H300PETEHUH MPEIJIOKEH
cnocod, B KOTOPOM TNepexOonHblii (pOHT moABMXKHON (asel B KOJOHKe IJIsi adpPUHHOM
xpomarorpaduu Ha Oenke A CO3JAI0T U3 OXHOro Wiu Oonee PPOHTOB, BBIOPAHHBIX U3 IPYIIIIEL,
cocrosimied u3: (poHTa, oOpasyromerocst npu smoupoBaHun aHturenl Kk TNF, ¢ponTa,
o0pasyrommerocst Npy CaHALMU KOJIOHKU TYAaHHIWH TMAPOXJIOPHIOM, (POHTa, 00pasyroLerocs
IIpU POMBIBKE KOJIOHKHU nociie canauuu 0,1 M nutparta Hatpus, pH 3,5.

[0019] B HexoTOpBIX BapraHTaX OCYIIECTBJIEHHs B HACTOSIIEM M300pPETEHUH MTPEIJIOKEH
crocod, B KOTOPOM MEPEeXOnHbIi (PPOHT MOABUKHON (Pa3bl B KOJOHKE ISl KATHOHOOOMEHHOM
xpomarorpadpuu obpasyercss M3 OFHOro wuiau Oosiee (POHTOB, BBHIOPAHHBIX W3 TPYIIIIEL
cocTosiiein u3: ¢dpoHTa, oOpasyrolerocs npu 3arpyske 00paboTaHHOTO
pactBopurenem/nereprenrom (P/]]) marepuana, coxepsxkamero antutena k TNF, ¢ponra,
oOpasyrommerocst mpu smoupoBanun anturenl kK TNF, u ¢ponHTta, obpasyromerocss B TeueHUE
MIOJIOCKU KOJIOHKH.

[0020] B omnpeneneHHbIX BapuaHTaX OCYIIECTBJICHUS HACTOsIee U300peTeHue
OTHOCUTCSI K CIoco0y, B KOTOPOM MEPEeXOAHBIH (POHT MOABIKHOW (pa3bl B KOJIOHKE IS
KaTHOHOOOMEHHOU Xpomarorpadpuu odpasyercst u3 ogHoro win dosee GpoHTOB, BHIOPAHHBIX W3
IPYIIBL, COCTOSIIIEH U3 PpOHTA, 0OPA3YIOIErocss B MPOLIECCe OYUCTKU KOJIOHHBI THAPOKCHIOM
HaTpwst, U ppoHTa, 0Opa3yIOLIErocs B X0Ae CHATHA Oeslka C KOJOHKH.

KPATKOE OITMCAHUE T'PA®UYECKUX MATEPHUAJIOB

[0021] Ha Dwur. 1A-1B MIPEACTABJICHBI rpaduxu WUTIOCTPATUBHOU
anmnpoOKCUMUPOBAHHOM KPHUBOHM aHanm3a mnepexoaa ramma-pacmpenenenus. Ha Pur. 1A
npesacTaBjeH rpapuk, Ha KOTOPOM IOKa3aHa WUIIOCTPATHUBHAS AaNNpPOKCUMUPOBaHHAsI KpUBas
nepexosa raMMa-pacrpeieieHns Ha OCHOBE JaHHbBIX nepexona noasuxkHoil ¢assl. Ha @ur. 1B
npencraBieH rpaduk, Ha KOTOPOM IMOKa3aHa MIUTIOCTPATHBHAS aNIpOKCHMHPOBAHHASI KPHBAs
mepexona raMma-pacnpereNieHdsi Ha OCHOBE JaHHBIX Iepexona MONBHXKHON (a3bl ¢
napamMeTpaMy, TMOJYYeHHbIMH W3 3TOW KPHUBOW, HCIOJB3YEMbBIMH JJIsl BBIYHCICHUS BBICOTHI,
SKBUBAJICHTHOW Teoperndeckoil tapenke (BOTT), B kauectBe mokazarens 3((eKTHBHOCTH
KOJIOHKH.

[0022] Ha ®wur. 2 npencraBieHa cxema, Ha KOTOPOH MOKa3aHa CUCTeMa KBaU(UKaIUH
Xpomarorpaduyeckoil KOJIOHKH, OTTMCAHHOHN B HACTOSIIIEM JTOKYMEHTE.

[0023] Ha ®wur. 3 npexacrasneH rpaduk miotHocTH BepositHoctu BOTT mnst pponrta
ypaBHOBEIIMBAHUS KOJIOHKU Ha Oejike A 0e3 mpeoOpa3oBaHusl.

[0024] Ha ®wur. 4 nokaszaH rpaduk MIOTHOCTH BEPOATHOCTH cyMMbI kBanpaTos (CK) ms
(¢bpoHTa ypaBHOBEIINBAHUS KOJOHKH Ha Oenike A 6e3 mpeoOpa3oBaHUsl.

[0025] Ha ®wur. 5 npexacrasneH rpaduk miotHocTH BepositHoctu BOTT mist pponra
MPOMBIBKH KOJIOHKHM Ha Oenke A 0e3 mpeodpasoBaHMsI.

[0026] Ha ®ur. 6 nokasan rpaduk miuotHocty BepositHocTH CK i ppoHTa pomMbIBKH
KOJIOHKU Ha OCHOBE CBsI3bIBaHUsI ¢ OenkoM A 6e3 mpeoOpa3oBaHusl.

[0027] Ha ®wur. 7 npeacrasneH rpaduk miotHocTH BepositHoctu BOTT mnst pponra



YPaBHOBELIMBAHUS KOJOHKM Ha Oenke A ¢ mpeoOpa3oBaHMEM Ha OCHOBE HATYPaJIbHOTO
norapudma (A=0).

[0028] Ha ®wur. 8 mpencrasnen rpaduk ruiotHoctu BepostHoct CK mis dponrta
YPaBHOBELIMBAHUS KOJOHKM Ha Oenke A ¢ mnpeoOpa3oBaHMEM Ha OCHOBE HATYypaJbHOTO
norapudma (A=0).

[0029] Ha ®wur. 9 npencrasnen rpaduk mioTHocTH BepostHocTd BOTT mns ¢ponta
YpPaBHOBEINIMBAHUS KOJOHKM Ha Oenke A ¢ mpeoOpa3oBaHHEM HAa OCHOBE HATYPaJbHOTO
aorapudma (A=0).

[0030] Ha ®wur. 10 npencraBneH rpaduk rmiotHoctu BepositHoctu CK mist pponra
YPaBHOBELIMBAHUS KOJOHKM Ha Oenke A ¢ mpeoOpa3oBaHHMEM HAa OCHOBE HATYPaJIbHOTO
aorapudma (A=0).

[0031] Ha ®wur. 11 nokaszad rpaduk MIOTHOCTU BEPOSITHOCTH CpeaHel BemduHbI (V)
IUIS1 YPABHOBEIINBAHUS KOJIOHKU Ha Oenke A.

[0032] Ha ®wur. 12 nokasaH rpaduk IUIOTHOCTH BEPOSITHOCTH CpenHero 3HaueHus (Vi)
11t pOHTA MPOMBIBKH KOJIOHKH Ha Oejke A.

[0033] Ha ®wur. 13 npexacraBieHa koHTposbHas nuarpamma BOTT nns ¢ponTa
YPaBHOBEIIMBAHUS KOJOHKM Ha Oenke A ¢ mpeoOpa3oBaHMEM Ha OCHOBE HATYPaJbHOTO
norapudma (A=0). UCL=BepxHuii konTponbHbIi npenes, LCL=HWKHII KOHTPOJIBHBIN Mpene.
IIpoHyMepoBaHHBIE TOYKH Ha Tpaduike MOKA3bIBAIOT BHIOPOCH W/WIIN TPEHABI, OYEBHIHBIE IJIs
pesyapTatoB BOTT, Ha ocHoBanHuu mnpaBusl KOHTposibHbIX KapT Ilyxapra 1, 2 u 3, T. e. 1
o0o3Ha4aeT BbIXOJ |1 TOUKHM 32 KOHTPOJIbHBIE Mpeienbl, 2 0003HaYaeT 8 TOUeK Ha OHOM CTOPOHE
OT LEHTPAJbHOM JuHUHM, a 3 0003Ha4yaeT 6 TNOCIENOBATENBbHBIX TOYEK C ITOCTOSTHHBIM
BO3PACTaHUEM UJIH CHHOKEHUEM.

[0034] Ha ®wur. 14 mnpencrasneH rpa¢uk BpeMeHHbIX psnoB BITT mna ¢ponta
ypPaBHOBEIIMBAHUS KOJOHKU Ha Oenke A. BepxHHII KOHTPOJIBHBIN IpEeAeN MOJydeH Ha OCHOBE
npeoOpa3OBaHHBIX JAHHBIX, OKa3aHHBIX Ha Dur. 13.

[0035] Ha ®wur. 15 npexacraBneHa koHTpojbHasi auarpamma CK mns  ¢ponta
YPaBHOBELIMBAHUS KOJOHKM Ha Oenke A ¢ mpeoOpa3oBaHHMEM HAa OCHOBE HATYPaJIbHOTO
norapugpma (A=0). [IpoHyMepOBaHHbIE TOYKH Ha TpaduKe MOKA3IBAIOT BHIOPOCHI U/UTH TPEH]IBI,
oueBuAHbIe I pe3yibsratoB BOTT, Ha ocHoBaHMM npaBui KOHTpoJbHbIX KapT [lyxapra 1, 2 u
3, T. e. 1 obo3Ha4aeT BbIXO 1 TOYKH 32 KOHTPOJIBHBIE Mpenessl, 2 0003Ha4aeT 8 TOUEK Ha OJHON
CTOPOHE OT LEHTPAJIbHOW JIMHHUH, a 3 0003Ha4YaeT 6 MOCHeNOBATEIbHBIX TOUYEK C IMOCTOSHHBIM
BO3pPACTaHUEM UJIU CHUOKEHHUEM.

[0036] Ha Pwur. 16 mnpencrasneH rpaduk BpeMeHHbIX psgoB CK pmns ¢ponta
YPaBHOBEILINBAHUS KOJIOHKU Ha Oenke A. BepxXHMIT KOHTPOJIbHBIN MpPEIeN MOJNydyeH Ha OCHOBE
npeoOpa3OBaHHBIX JAHHBIX, TOKa3aHHBIX Ha Dur. 15.

[0037] Ha ®wur. 17 mokazaHa KOHTPOJbHAsI auarpamma cpemnHero sHadeHus (V) ms
¢poHTa ypaBHOBeIMBaHUS KOJNOHKM Ha Oeike A. IIpoHymepoBaHHbIE TOYKM Ha Trpaduke
NOKa3bIBAIOT BBIOPOCHI W/WIJIM TPEHIbI, OueBHAHbIE i pe3yiabraroB BOTT, Ha ocHoBaHuuU

npaBuin KoHTpospHbIX KapT Illyxapra 1, 2 m 3, T. e. 1 obo3Hauyaer BeIXOA 1 TOUKM 3a



KOHTPOJIbHBIE Tpeesnbl, 2 0003HavaeT 8 ToueK Ha OJHOW CTOPOHE OT LEHTPAJbHON JIMHHUH, a 3
o0o3Ha4aeT 6 MOCIe0BATEIbHBIX TOYEK C IOCTOSHHBIM BO3PACTAHUEM MU CHIDKEHUEM.

[0038] Ha ®wur. 18 mnpexacraBieHa koHTposibHas pauarpamma BOTT nns ¢ponTa
NPOMBIBKH KOJIOHKHM Ha Oenke A ¢ mpeoOpa3oBaHHEM Ha OCHOBE HATypaJbHOrO Jiorapudma
(A=0). IIponymMepoBaHHBIE TOUKU Ha rpaduke NMOKa3bIBAlOT BHIOPOCH W/MIIM TPEHABL, OUEBUIHbIE
ans pesynsratoB BOTT, Ha ocHOBaHMM mpaBusl KOHTpoJdbHbIX KapT Illyxapra 1,2 u 3, T. e. 1
00o3HauaeT BbIXOA | TOYKM 32 KOHTPOJIBHBIE TIpeiesibl, 2 0003Ha4aeT 8 ToYeK Ha OJHOM CTOpPOHE
OT LEHTPaJbHOM JUHUHM, a 3 0003Ha4aeT 6 TOCIEeIOBATENbHBIX TOYEK C TOCTOSTHHBIM
BO3pPACTaHUEM UJIU CHIDKEHHEM.

[0039] Ha ®wur. 19 mnpencrasnen rpadux BpemeHHbIX psnoB BOTT mnsa ¢ponTa
NMPOMBIBKH KOJIOHKM Ha Oenke A. BepxHUN KOHTPOJBHBIA TpefeNn TMOJy4eH Ha OCHOBE
npeoOpa3OBaHHBIX JAHHBIX, TOKa3aHHBIX Ha Dur. 18.

[0040] Ha ®wur. 20 npencrasnena koHTposbHas nuarpamma CK nist ppoHTa MpoMbIBKH
KOJIOHKH Ha Oenke A ¢ mpeoOpa3oBaHHEM Ha OCHOBE HarypajbHOro Jjorapudma (A=0).
IIpoHyMepoBaHHBIE TOYKH Ha TpaduiKe MOKA3bIBAIOT BHIOPOCH W/WIIM TPEHABI, OYEBHIHBIC IS
pesyapTaToB BOTT, Ha ocHoBaHuu mnpaBusl KOHTposibHbIX KapT Ilyxapra 1, 2 u 3, T. e. 1
o0o3Ha4aeT BbIXOJ | TOYKHM 32 KOHTPOJIbHBIE Mpeenbl, 2 0003Ha4YaeT 8 TOUeK Ha OTHOHM CTOPOHE
OT LEHTPaJbHOM JuHUHM, a 3 0003Ha4aeT 6 TOCIENOBATENbHBIX TOYEK C TIOCTOSTHHBIM
BO3pPACTaHUEM UJIH CHHOKEHUEM.

[0041] Ha ®wur. 21 npencrasnen rpadguk BpemeHHbIx psinoB CK s gpoHTa nmpombiBKH
KOJIOHKH Ha Oenke A. BepXHMI KOHTPOJNBHBINA Npenen MOoIydYeH Ha OCHOBE MpeoOpa3OBaHHBIX
JIaHHBIX, TOKa3aHHBIX Ha Pur. 20.

[0042] Ha Pwur. 22 nokazaHa KOHTPOJbHAs AMarpamma cpegHero sHaueHus (V) nis
¢dpoHTa MPOMBIBKM KOJNOHKU Ha Oenke A. IIpoHymMepoBaHHbIE TOUKH Ha rpaduke MOKa3bIBAIOT
BBIOPOCHI W/WMJIM TPEHABbL, oOueBUaHbIE s pe3yibraroB BOTT, Ha oOCHOBaHWMM mpaBHI
kOHTpOJbHbIX KapT Ilyxapra 1, 2 u 3, T. e. 1 oOo3Ha4yaer BbIXOA | TOUKM 32 KOHTPOJIbHBIE
npezenbl, 2 00o3Ha4aeT 8 TOUEK HA OJHONM CTOPOHE OT LIEHTPAJIbHOHN JuHNM, a 3 0003Ha4aeT 6
MOCJIEIOBATENbHBIX TOUEK C IOCTOSIHHBIM BO3PACTAHUEM WJIM CHUKEHHEM.

[0043] Ha ®wur. 23 npencrasieH rpaduk BpeMeHHBIX psinoB pe3yibratoB BOTT s
(poHTa ypaBHOBEIIMBAHUS KOJOHKH Ha Oenke A C mpsiMbiM cBsisbiBaHueM mnpoaykra (IICIT),
CrPyNIUPOBAHHBIX B 3aBUCUMOCTH OT CUCTEMBbI KOJIOHKH.

[0044] Ha ®wur. 24 npencrasieH rpaduk BpeMeHHBIX psinoB pe3yibratoB BOTT s
¢dponTa npomeiBkH KooHKHU Ha Oenke A ¢ IICII, crpynmnupoBaHHbBIX B 3aBUCUMOCTH OT CUCTEMBI
KOJIOHKHU.

[0045] Ha ®wur. 25 npencrasneH rpaduk BpeMeHHBIX psinoB pe3yibratoB BOTT s
¢dponTa ypaBHOBemnBaHus KOJOHKH Ha Oenke A ¢ IICII, crpynmupoBaHHBIX B 3aBHCHUMOCTH OT
YCTaHOBKH.

[0046] Ha ®wur. 26 npencrasneH rpadguk BpeMeHHBIX psinoB pe3yibratoB BOTT musa
(bpoHTa IPOMBIBKU KOJIOHKH Ha OeJke A, CrpyIIIMPOBAHHBIX B 3aBHCUMOCTH OT YCTaHOBKH.

[0047] Ha ®ur. 27 npencrasieH rpaduk, MOKa3bIBAIOIINI CPEIHIOI CKOPOCTh MOTOKA



sl ypaBHOBemnBaHUs KooHKU Ha Oenke A ¢ IICIL IlpoHymepoBaHHBIE TOUKHM Ha rpaduke
NOKa3bIBAIOT BBIOPOCHI W/WIIM TPEHIbI, OueBHAHbIe i pe3yiabraroB BOTT, Ha ocHoBaHuu
npaBuin KoHTpospHbIX KapT Illyxapra 1, 2 m 3, T. e. 1 obo3Hauyaer BeIXxOA 1 TOUKM 3a
KOHTPOJIbHBIE IpefeNnbl, 2 00o3HavaeT 8 Touek Ha OJHOW CTOPOHE OT LIEHTPAJbHON JIMHHUH, a 3
o0o3Ha4aeT 6 MoCae0BATEIbHBIX TOYEK C IOCTOSHHBIM BO3PACTAHUEM UJIU CHH)KEHUEM.

[0048] Ha dur. 28 npexncrasieH rpaduk, NMOKa3bIBAIOIIUNA CpeaHee MPEeIKOJOHOYHOE
JaBJIeHHEe BO BpeMsl ypaBHOBewMBaHUs. [IpoHyMepoBaHHbIE TOYKH Ha rpaduke MOKa3bIBAIOT
BBIOPOCHI W/WJIM TPEHAbI, OdYeBHIHbIe s pe3yisratoB BOTT, Ha OCHOBaHWUHM MpPaBUI
kOoHTpOJbHBIX KapT Ilyxapra 1, 2 u 3, T. e. 1 obo3Havyaer BbIXOA | TOUKM 32 KOHTPOJIbHBIE
npenenbl, 2 o0o3Ha4aeT 8 TOUEK HA OJHOWM CTOPOHE OT LIEHTPAJIbHOH JuHUM, a 3 0003Ha4aeT 6
MOCJIEIOBATENbHBIX TOUEK C OCTOSIHHBIM BO3PACTAHUEM WIIM CHUKEHHEM.

[0049] Ha ®ur. 29 npencrasieH rpaduk, MOKa3bIBAKIINN CPEIHIO CKOPOCTh MOTOKA
NPOMBIBOYHOTO pacTBopa mausi (poHTA TNPOMBIBKM KOJOHKM Ha Oenxe A ¢ TICIL
IIpoHyMepoBaHHBIE TOYKH Ha Tpaduike MOKA3BIBAIOT BBIOPOCH W/WIIK TPEHABI, OYEBHIHBIE IS
pesyapTaToB BOTT, Ha ocHoBaHuu mnpaBusl KOHTposibHbIX KapT Ilyxapra 1, 2 u 3, T. e. 1
o0o3Ha4aeT BbIXOA | TOYKHM 32 KOHTPOJIbHBIE Mpeebl, 2 0003Ha4YaeT 8 TOYeK Ha OJHOM CTOPOHE
OT LEHTPaJbHOM JHHUHM, a 3 0003Ha4aeT 6 TOCIENOBATENBbHBIX TOYEK C TIOCTOSTHHBIM
BO3pPACTaHUEM UJIU CHHOKEHHUEM.

[0050] Ha ®wur. 30 npexncraBieH rpaduk, IOKA3bIBAOIIUN CpeaHee aBlICHHE
NPOMBIBOYHOTO pacTBopa mansi (poHTa TNPOMBIBKM KOJOHKM Ha Oenke A ¢ TICIL
IIpoHyMepoBaHHbIE TOYKH Ha Tpaduke MOKA3bIBAIOT BHIOPOCH W/WIIN TPEHABI, OYEBHIHBIE JIs
pesyapTatoB BOTT, Ha ocHoBaHuu mnpaBusl KOHTpoibHbIX KapT Ilyxapra 1, 2 u 3, T. e. 1
o0o3Ha4aeT BbIXOJ 1 TOUKHM 32 KOHTPOJIbHBIE Mpeienbl, 2 0003Ha4YaeT 8 ToUeKk Ha OHOM CTOPOHE
OT LEHTPaJbHOW JHMHUHM, a 3 o0o3Hauaer 6 TOCJIEAOBATENBHBIX TOYEK C MOCTOSIHHBIM
BO3PACTaHUEM UJIH CHHUOKEHUEM.

[0051] Ha ®ur. 31 npencrasneH rpaduk, okaspiBaromuii BOTT 1o u nocnie u3mMeHeHuHsI
CKOPOCTH MOTOKA MPOMBIBOYHOTO pacTBopa. [IpoHyMepoBaHHbIE TOUKU Ha rpad)uKe MOKa3bIBAIOT
BBIOPOCHI W/WJIM TPEHAbI, OdYeBHIHbIC s pe3yiasratoB BOTT, Ha OCHOBaHWUHM MpPaBUI
kOoHTpOJbHBIX KapT Ilyxapra 1, 2 u 3, T. e. 1 obo3Ha4yaer BbIXOA | TOUKM 32 KOHTPOJIbHBIE
nipenensl, 2 o0o3Ha4aeT 8 TOUEK HA OJHOW CTOPOHE OT LIEHTPAJIbHOH JuHUM, a 3 0003Ha4aer 6
MOCJIEIOBATENbHBIX TOUEK C IOCTOSIHHBIM BO3PACTAHUEM WIIM CHUKEHHEM.

[0052] Ha ®wur. 32 npencrasneH rpadun BpemeHHbIx psiaoB BOTT nns aByx paznudaHbx
HAcaZioK KOJIOHOK Ha Oenke A, MpH OLleHKe Ha OCHOBE ()POHTA YPABHOBEIIMBAHUS IS 45 mapTHid
npenapata REMICADE® (undaukcumad).

[0053] Ha ®ur. 33 mpencrasneH rpadux BpemeHHbIX psnoB BOTT nna ¢ponTa
ypaBHoBemmBaHusl KooHKH SP-Sepharose High Performance (SPHP). KonTponbHble npenesnsr
paccuMTBIBaIM HAa OCHOBE MaHHbIX mpeobOpasosanusi bokca-Kokca ¢ wucnomp3oBannemM
HaTypaJbHOTO Jiorapudma.

[0054] Ha ®wur. 34 mnpencraneH rpadux BpemeHHbIX psnoB BOTT nna ¢ponta

MPOMBIBKH BOAOW i MHbekuN koJoHKU ¢ SPHP. KoHTposnpHbIe npenenpl pacCUUTHIBAIM Ha
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OCHOB€ TaHHBIX npeodpaszoBanmst bokca-Kokca ¢ ncrnonp3oBaHneM HaTYypaIbHOTO Jorapudma.

[0055] Ha ®wur. 35 mpencrasien rpaduk BpemeHHbIX psimoB BOTT mns ¢ponTa
pacTBOpa 17151 KOHcepBaLuu KoyoHKu ¢ SPHP. KoHTponbHbIe peaesnsl pacCUNTHIBAIN HA OCHOBE
JaHHBIX npeoOpazoBanms bokca-Kokca ¢ ucnonp3oBaHneM HAaTYpaIbHOTO JOrapudma.

[0056] Ha ®ur. 36 mpencrasien rpaduk BpemeHHbIX psigoB BOTT mns ¢ponTa
pacTBOpa ypaBHOBelInBaHUs KoJOHKH Q2. KOHTposbHBIE Mpenenbl pacCUUTBIBAIM Ha OCHOBE
IaHHBIX npeoOpaszoBanust bokca-Kokca ¢ uCrnonp30BaHUEM HATYPaTbHOTO Jorapudma.

[0057] Ha ®wur. 37 mnpencrasien rpaduk BpeMmeHHbIX psinoB BOTT mns ¢ponTa
pacTBOpa YpaBHOBEIIMBAHUS KOJOHKM Q2 mpu cHaTHM Oenka ¢ KOJOHKH. KOHTpOJbHBIE
npesieNnbl PAaCCUUTHIBAIIM HA OCHOBE JaHHBIX mpeoOpaszoBanus bokca-Kokca ¢ ncnosnp3oBaHuem
HATypaJIbHOTO Jiorapudma.

[0058] Ha ®ur. 38 mpencrasien rpaduk BpemeHHbIX psimoB BOTT mns ¢ponTa
pacTBopa KoHCepBauuu KoJIOHKH Q2. KOHTpObHbIE Ipeeibl paCCUYNTHIBAIN HA OCHOBE JAHHBIX
npeoOpaszoBanmst bokca-Kokca ¢ ucrnonp3oBaHEM HaTypaIbHOTO Jorapudma.

[0059] Ha ®ur. 39 nokaszan 00630p 9 3Tanos crnocoda U3roTOBJICHUS roJuMyMada.

[0060] Ha ®wur. 40 mpexacTasieHa auarpamma, nokasbiBaromasi pe3yipratel BOTT Ha
cranuu 3 koJioHKU 1isi apduHHON Xpomartorpaduu Ha Oenke MabSelect™ nnst ¢ponTa,
oOpazyromerocss Bo Bpemsi smoupoBanusi mnpemapata SIMPONI® (romumywmaba). TICIT
obo3HavaeT npsimoe cesi3biBaHue npoaykra SIMPONI® (ronumymald) Ha kojionke MabSelect™
Ha Oenke A.

[0061] Ha ®wur. 41 npexacTasieHa auarpamma, nokasbiBarommasi pesyipratel BOTT Ha
craguu 3 1 konoHku MabSelect™ nns apdunnoit xpomarorpaduu Ha O6enke A nns pponra,
oOpasyromerocst BO BpeMsi caHauuu ryaHuauH ruapoxyopunom. TICIT oGosHauaer mpsmoe
cesi3biBanue npoaykra SIMPONI® (ronumymab) Ha konoHke MabSelect™ na Genke A.

[0062] Ha ®ur. 42 npencrasieHa auarpaMma, rnokasbiBaromasi pe3yiabratsl BOTT Ha
craguu 3 st Kook MabSelect™ mns apdunHON xpomarorpaduu Ha Oenke anst GpoHTa,
obpasyrinerocs Bo BpeMs npombiBku 0,1 M murparom Hatpust ¢ pH 3,5 mocne canarnuu. T1CIT
obo3HavaeT npsimoe cBsizbiBanue npoaykra SIMPONI® (roaumymald) Ha kojionke MabSelect™
Ha Oesike A.

[0063] Ha ®wur. 43 npexacTasieHa auarpamma, nokasbiBaromasi pesyiapratel BOTT Ha
craguu 6 JUIs KOJIOHKH JJisi KaTnoHooOMeHHo# xpomarorpadguu UNOsphere S™ nyst gponTa,
o0pa3yroImerocsi BO BpeMsl 3arpy3ku Marepuana, o0paboTaHHOTO pacTBOPHUTENEM /eTePreHTOM
(P/[1), conmepxxamero SIMPONI® (romumymad). PS1 obo3Hadaer stam 1 3aKIFOYUTENBHOM
ounctku 1t SIMPONI® (ronmumymada) Ha kojouke UNOsphere ST,

[0064] Ha ®wur. 44 npeacTasieHa auarpamma, nokasbiBaromasi pe3yiapratel BOTT Ha
cranuu 6 st komoHku UNOsphere S™ nyist katTnoHOOOMeHHOH Xpomartorpaduu st GpoHTa,
oOpazyromerocss BO Bpemsi sjoupoBanus mnpenapata SIMPONI® (romumymaba). PSI
obo3znauaer stan 1 3akmountenpHOH ouucTkH 11 SIMPONI® (rommmymala) Ha KOJIOHKE
UNOsphere ST™,

[0065] Ha ®ur. 45 npexacrasieHa auarpamma, nokasbiBarommasi pesyipratel BOTT Ha
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craguu O JUIA KOJIOHKH Al kKaTnoHooOMeHHo# xpomarorpadguu UNOsphere S™ nist gpponTa,
oOpasyromerocsi BO BpeMst CHATHS Oenka ¢ koyoHKU. PS1 o0o3Havaer sTan 1 3aKIIFOYUTENBHOM
ounctku st SIMPONI® (ronmumymada) Ha koaonke UNOsphere ST,

[0066] Ha ®dur. 46 npexacTasieHa auarpamma, nokasbiBaromasi pesyipratel BOTT Ha
cTaauu 7 ISl KOJIOHKH JJIsi aHMOHOOOMeHHOH xpomatorpaduu Q Sepharose™ XL s ¢ponTa,
o0pasyromerocst BO BpeMsi OUMCTKU €AKMM HatpoM. PS2 o0o3HavaeT sTanm 2 3aKIIOYUTEIbHON
ounctku 1yt SIMPONI® (roammymada) Ha kosonke Q Sepharose™ XL

[0067] Ha ®wur. 47 npexactasieHa auarpamma, nokasbiBarommasi pesyiabratel BOTT Ha
craguu 7 ISl KOJIOHKH JJIsl aHHOHOOOMeHHoW xpomartorpaduu Q Sepharose™ XL nns pponra,
oOpasyroierocsi BO BpeMsi CHsATHsI Oesika ¢ KOJNOHKU. PS2 o0o3HavaeT 3Tam 2 3aKIIFOYUTENBHOM
ounctku 1t SIMPONI® (ronmumymada) Ha kosionke Q Sepharose™ XL

INOAPOBHOE OITMCAHUE M30BPETEHUA

[0068] Hacrosimmee omnucaHue OTHOCUTCS K YCOBEPIICHCTBOBAHHOMW MpoLEnype
KBaJH(HUKALNUU Uil OTCIEKUBAHHMS W3MEHEHUH B CIIOSX 3aMOJHEHHBIX XPOMAaTOrpadudecKux
KOJIOHOK BO BpeMsl TOBTOPSIOIIEHCS Omnepanyy KOJIOHKH B IPOMBIIUICHHBIX CIIOCO0ax
mrotoenenust antuten Kk TNF, manpumep, anturena k TNF-o SIMPONI® (romumymab) u
KOHKPETHBIX (papMarieBTUYECKNX KOMMNO3ULMH aHTUTeN. JlaHHBIA crmocod, HE3aBHCHMO OT
Macmrada, NpencTaBisieT COOOM MPAaKTHUECKOe CPEACTBO Uil OHEeHKH 3(QeKkTuBHOCTH, C
KOTOPOH KOJIOHKa OyieT padoTaTh B TE€UEHNE BCETO €€ CPOKA HKCIUTYyaTaLIH.

[0069] DddexTuBHOCT, pasgeneHuss B XpoMaTorpapuveckod  KOJOHKH — YacTo
XapakTEPU3yIOT C HCIIOJNIb30BAHHEM XPOMATOrpadpuueckoll MOIENIM TEOPETHUYECKHX TapesioK.
IIpy ucnonp30BaHMU 3TOrO IMOAXOJA XpoMarorpaduueckas KOJOHKA BOCIPHUHUMAETCS Kak
coCTOsiIasl M3 psiia CTyNeHeW WM TeopeTHdeckux Tapenok. Kakmas Tapenka npencraBisieT
coboif paccTosiHMEe, Ha KOTOPOM KOMIIOHEHTbI 0OOpaslia JOCTHIAlOT PABHOBECUS MEXAY
NOZABIKHOM W HenoABwkHOW ¢asammu (cM. Van Deemter, Zuiderweg and Klinkenberg,
«Longitudinal Diffusion and Resistance to Mass Transfer as Causes of Nonideality in
Chromatography,» Chem. Engng. Sci. 5. 271-289 (1956), comep:kaHue KOTOpPOH MOJHOCTBIO
BKJIFOUEHO B JAHHBIH JOKYMEHT MyTeM OTChUIKU). D(PPEKTUBHOCTb KOJOHKH H3MEPSIFOT
KOJINYECTBOM TEOPETUYECKUX TapesioK B KOJIOHKEe Np, rae OoJblnee KOJHYECTBO TAPENIOK B
KOJIOHKE O3Ha4daer Ooyiblllee YHCJIO YPaBHOBEINIMBAHWN, MEHBIIEe YHCJIO pPa3MbIBAHUIA
Xpomarorpaduyeckux MoJjoc, Oonee y3kue NMUKH U 0oJiee KauecTBEHHOE paszaenieHune. Uem
OoJIbLIIe KOJIMYECTBO TAPENIOK B TAHHOW KOJIOHKE, TEM HIDKE BbICOTa Tapeikd. COOTBETCTBEHHO,
3¢ EKTUBHOCTD KOJIOHKH TAK)KE MOXKET OBITh U3MEPEHA MyTEM BBIYHCIIEHHSI BBICOTHI TUIACTHHBI,
KOTOpasi Ha3bIBa€TCsl « BBICOTOM, 3KBUBaJIEHTHON Teoperuueckoil Tapenke» unu BOTT. Ilpu
TaKOM Tnoaxone, 4deMm MeHblie 3HaueHne BOTT, Tem Bbime 3¢ (¢eKTUBHOCTD pa3AeieHUs
KOJIOHKH.

[0070] BOTT paccuuThIBalOT MyTeM JEJEHUS JUIMHBI XpPOMATOrpaduIeckoil KOJOHKH L
Ha YHCJIO TEOPETUIECKUX TaPEIoK Np.

BIOTT=L/N,

[0071] McTopuuecku CIOKUIIOCH TaK, YTO YMCIIO UMEIOLIUXCSL B KOJIOHKE TEOPETUYECKUX
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TAPCJIOK ONPEACIIAIN NMYTEM M3YUYCHHA XpOMaTOFpa(I)I/ILIeCKOFO MniuKa I1O0CJIE€ HMITYJIBCHOT'O

BITPBICKA C UCTIOJB30BAHUEM ClieAyromIeii GopMyJIbL:
2
t
5.54 ( R )
Wy e

e {r mpeAcTaBysieT COOOM BpeMsl yaep KaHus, a W2 MPEACTABIsIeT COOOM LIMPUHY TTHKA

Np:

Ha TOJOBMHE BBICOTHI. ORHAKO TakoOW NOAXOA He o0ecrnedynMBaeT TOYHBIM ITOKA3aTeNb
5pPeKTUBHOCTH KOJOHKH, Koraa ¢opMa IHKa, HCIOJb3YeMOrO JUI BBIYUCIEHHUS N,
OTKJIOHSIETCSI  OT rayccoBa  pacnpeneneHus. UroObl  KOMIIEHCHPOBATH  OTCYTCTBHUE
YyBCTBUTEIBHOCTH, AJI OLIEHKH aCUMMETPHH IHKA IMPOBOAIT BTOpoe u3MepeHue. s storo
MOKa3aTelisl CPaBHUBAET LIMPHUHY MEPEAHEro U 3aJHero MUKoB Ha ypoBHe 10% OT MakcHUMalbHOM
BBICOTHI MuKa. Kak omMcaHo BbIE, 3Ta MOXENb He O00JalaeT YyBCTBUTEIBHOCTBIO K
OOHapY KEHHUIO U3MEHEHHH B MPON3BOIUTEIbHOCTH KOJIOHKH.

[0072] Crioco0, onucaHHBIM B HACTOSIIIEM JTOKYMEHTE, O0eCieunBaeT aJIbTePHATUBHOE U
6onee TouHoe m3meperne BOTT, koTopoe 0OCHOBaHO Ha raMMa-pacrpeeleHUH 10 OTHOMY HJIH
Oonee (poHTaM mepexoma MOABMKHOHM (ha3bl, KOTOPbIE MPOUCXOAST BO BpEeMsl CTaHAAPTHOMN
SKCIUTyaTalluu  XpoMmarorpadguueckoil KojoHkH. Takum oOpa3om, Hacrosimee OIMUCAHNE
OTHOCHUTCSI K CIIOCOOY 3KCIUTyaTallii XpOMAaTorpauyeckoil KOJOHKH. DTOT Crocod BKIFOYAET
PErucTpaLo0 BBIXOAHOIO CUTHAja KOJOHKHM U NapaMeTpoB CYMMAapHOIO MOTOKA Yepe3 Ba WU
Oosee MHTEPBAJIOB ISl IO MEHbINEH Mepe OJHOIrO MEPEeXOAHOro (pOHTA MOABWKHON (a3bl BO
BpeMsl IEpBOH Omepanuu Ha Xpomarorpaduyueckoll KOJOHKE, BKIOYAOLIEH 3aloJHEHUE
KOJIOHKH. DTOT CIOCOO IOMOJHUTENbHO BKIIOYAET OINpENeeHHe MOAEIbHON KyMYJSTHBHOMN
KPUBOI raMma pacrpezesneHnsi Ha OCHOBE 3apPETUCTPUPOBAHHBIX BBIXOJHOIO CUTHAJ KOJIOHKHU U
HapaMeTpoB CYMMAapHOrO IOTOKa IO MEHbILIeH Mepe I OJHOro IepexomHoro (poHra
HOZIBIDKHOM (ha3bl ¢ MCHONb30BaHUEM (OpMyIbl la Ui mepeaHero nepexogHoro GpoHTa WiH
bopmysl Ib nist 3agHero GpponTa.

1 V-V,
C=1-1gy(k—) Qopmyrala

Wi

1 V-V,
C= tayy(,—5—) Qopmyna Ib

[0073] Uto kacaercs ¢opmyiel la u dopmynsr Ib, C npencrasnser coboi BBIXOAHOM
CHUTHAJI KOJIOHKH JUISL 3aJaHHOTO V, J mpencraBisier coOOH CyMMapHBIN NMOTOK, JENEHHBIH Ha
o0BeM KOJIOHKH, a k, 0 u Vi npencrasnstoT coboit Gopmy, mapameTprl MaciuTada U CMEIICHUs,
UCTIOJIB3yeMble JIJIsi 0Opa3oBaHMsi KPUBOH. 3HAUYE€HHE BBICOTHI, SKBHUBAJEHTHON TEOPETUYECKOM
tapenke (BOTT) paccumTeiBatoT 111 MO MeHbIIEH Mepe OHOrO MEePEeXOmHOro (¢poHTa
NOABIKHOMN (ha3bl ¢ UCONb30BaHuEM (popmyiel Il 1 mapameTpoB KyMyJIITHBHOIN KPUBOHM raMmma-

pacnpenenenus k, O u V,

0'2
rue B3TT = EL Dopmyna Il
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o=.k6? y

L=nnuHa KOJOHKH.

[0074] KauecTBO Hacanku XpoMarorpapuueckoi KOJIOHKHM OLEHMBAIOT HA OCHOBAaHHUU
paccuuranHoro 3HaueHuss BOTT. Ha ocHOBaHuUM OLIEHKM KauecTBa KOJIOHKH OIpPEAENsIOT,
SIBJSIETCSI JIU XpoMarorpaduyeckasi KOJIOHKA MPUEMIIEMOI I MOCIEeAYIOIIero UCIIOIb30BAHMS
WIN €€ HeOOXOIUMO KOHIUIIMOHUPOBATh, 3AMEHUTDb WIIU MIOBTOPHO 3aIIOJHHTb.

[0075] Criocob kBanupuKauK KOJOHKH, ONMMCAHHBIN B HACTOSIIEM JOKYMEHTE, MOXKET
ObITh TpHMEHEH K Jr000# xpomarorpaduyeckori komonke. [Ipumepsl xpomaTtorpadudeckux
KOJIOHOK BKJIFOYAKOT, MOMHMMO TMPOYEro, KOJOHKH, MWCIHOJb3yeMble JJIsi JKUIAKOCTHOH
xpomarorpaduu, BEICOKO3(h(HEKTUBHOM kuAKOCTHON Xpomartorpadru (BIXKX), nonoodmMeHHoM
xpomarorpadpuu, adpduHHONH xXpomarorpadguu, MOJEKYJSIPHO-CUTOBOH  Xpomatorpadum,
CBEPXKPUTHYECKOHN JKUIKOCTHOW Xpomarorpadpuu, razoBod XpomaTorpauu. 3KCKIFO3HOHHON
xpomatorpadum, oOpameHHO-(pa30BOM  Xxpomartorpaduu, IBYMEpPHOH  XpomaTtorpaduu,
KHIKOCTHOH 3Kcmpecc-xpomarorpadpuu GenkoB (PKIXB), mporuBoTouHOH Xpomarorpaduwu,
XUpaNIbHOW  Xpomartorpaduu, BOAHOW  HopMmaibHO-dasosoii (H®D) xpomarorpadum,
xpoMatorpagun CO CMEmAaHHBIM pexuMoM u  nceBmpoaduHHON  Xpomartorpaduu.
HNnmocTpaTBHAsE HAcaJKa KOJOHKHM BKJIFOYAET, MOMUMO IPOYEro, Hacanky mus aduHHON
xpomarorpaduu (Hampumep, Hacaaky st adpuHHON XpomaTorpaduu Ha OCHOBE Oenka A wiu
benxa (), HacaAKy IJIs1 HOHOOOMEHHOM Xpomarorpaduu (HampuMep, KAaTHOHOOOMEHHBIE CMOJIBI
(kapOOKCHUMETHIIbHBIE CMOJIbI), aHHOHOOOMEHHBIE CMOJIbl (AMUHOSTUJIbHBIE CMOJIBbI) U HACAJKY
IUI XpoMaTorpaduu co CMEUIaHHBIM PEXUMOM), HACaaKy AJIs aACOPOLMOHHON Xpomarorpadun
(HampuMep, CHJIMKarejast WM HAacaJKd Ha OCHOBE OKCHIA aJNIOMHUHMS), HACaAKy I
ruapodobHoii xpomarorpaduu (Hampumep, Hacaaku u3 (GpeHuI-cedapos3bl, a3za-apeHOPHIbHBIX
CMOJI WJIM M-aMHHO(EHWIOOPOHOBOW KHCJIOTBI), HACAAKy JUIA MeTaJUl-XeNaTHOW adpuHHON
xpomarorpadueiri (Hanpumep, Ni(II)- u Cu(Il)-apdunnabie wmarepuansi), Hacagky A
OKCKJIIO3UOHHON  xpomartorpaduu (Hampumep, HACaAKy Uisl Telib-3JieKTpodopesa Wiu
KaMWUBIPHOTO  3JIeKTpodope3a) WIM HACAAKy MAJIi MOJEKYJSIPHO-CHUTOBOHM Xpomartorpaduu
(HampuMep, TOJIUCTUPOT).

[0076] OnmcanHbIil B HACTOSIIIEM MOKYMEHTE CIIOCOO MOKET ObITh NMPUMEHEH B XOe
orepauuii CTaHAAPTHOH SKCIUTyaTallMd XpoMarorpadguueckoil KOJOHKOW, HAamlphMep, B XOIe
BBIJICJICHHS], OYMCTKA MM HIEHTHQHUKALIUNA XUMHYSCKHX WM OHMOJIOTHUECKUX COENUHEHHH B
npoOe. Takue coennHEHHs MOTYT BKJIOUATh, HApUMeEp, TIOMUMO Mpovero, Oenku (Hampumep,
aHTUTENA U UX (PPAarMEHThI), HYKJIEUHOBBIE KUCIIOTBI, YIJIEBObI, JIUITH/IbI, OPTAHUYECKUE MaJIble
MOJIEKYJIbI, HEOPTaHUYECKHE MaJIble MOJIEKYJIbI, BUPYCHI, JINTIOCOMBI 1 THOPHIBI WA BapUAHTHI
MOOBIX TAKUX COETNHEHHH.

[0077] B oTnmume OT mpeabIIymuX CnocoOOB KBATU(UKALMN KOJOHKH, B KOTOPBIX MPH
NPOBENEHNH UCIIBITAHUH KOJIOHKA JOJUKHA OBbITh OTKIIFOYEHA OT MPOM3BOACTBEHHOIO IMpOIecca,
HarpuMep, B CIOcOO€ MMITYJIbCHOTO BIPHICKA, ONMHMCAHHBIA B HACTOSINEM JOKYMEHTE CII0CO0
NPUMEHSIOT BO BpeMsl CTaHAAPTHOW SKCIUIyaTallMd KOJIOHKM. B HactosimeMm cmocobe

UCTIOJIB3YETCSl MPEUMYINECTBO TEPEeXOAOB MpoIecca MOABIKHON  (a3bl, BKIFOYAROIIUX
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HayanbHble Oy(epbl U pacTBOPBI C PA3IMYHBIMH CBOMCTBAMH, KOTOPBIE MPOSIBJISIOTCS B XOJE
CTaHAAPTHOT'O MPOLIECCa OUUCTKHU B KOJIOHKE.

[0078] B cooTBeTcTBHE CO CIOCOOOM IO HACTOSIIEMY M300pPETEHUIO « MOABIDKHASA (a3a
» TIpenCcTaBysieT COOON KUAKYIO (a3y B KOJOHOYHOH xpomarorpaduu, KOTOpas OKpyXkaeT u
nepeMelaeTcss — 4yepe3  HEMONABIKHBIA  Xpomartorpaduueckuii  maTepuan  HaCaaKH
XpoMaTtorpaduieckoil KOJOHKH. Bo Bpemsi sKCrutyaTauumu XpoMaTorpaduyeckoil KOJOHKH
COCTaB M CBOMCTBA MOABIDKHOH ()a3bl HacTO H3MEHSIOTCS HAa KaKIOM JTale MpOLecca,
HarpuMep, YPAaBHOBELIUBAHMS, IPOMBIBKH U T. 1. MI3MeHEeHUsI CBOMCTB MOABMKHOM (ha3bl MOXKHO
OOHapy’KMUBaTb M U3MEPATb B BJEOAaTe, T. € B TMOABIKHOW (pase, KOTOpas BBIMBIBAETCS U3
KOJIOHKH TOCJIe TEPEeMEIeHUs] uepe3 HEeMOABIKHYIO ¢a3y. B HacTosieM NOKyMEHTe TepMUH
«BBIXOIHOM CHTHAJ KOJIOHKM» O3HA4YaeT CHUrHAJI O (PU3MYECKOM WJIM XUMHYECKOM CBOWMCTBE
3JII0ATA U3 MOJABMKHON (ha3bl, KOTOPBIH OOHAPYIKUBAIOT MPHU 3TFOUPOBAHUH JTFOATA M3 KOJOHKH.
OU3NUECKUM MM XUMHYECKHM CBOHCTBOM, O0ECMEYMBAIOLIMM BBIXOIHOW CHUTHAJ KOJIOHKH,
MOXeT ObITb JEOOOE CBOWCTBO, Takoe Kak pH, mDpoBOOUMOCT, CBETONOIIIOLICHHUE,
bnyopecueHIys, 3apsn, KOHLEHTPALMS COJIM, MOJSIPUMETPHUs, IOKa3aTelb IPEJOMIICHUS,
3NEKTPOXUMHUYECKAsl PEaKIHsl, OTHOIIEHHE MAacChl K 3apsily, T. €. CBOWCTBO, KOTOPOE MOXHO
U3MEPUTh €  MOMOIIBI0  JIFOOOr0  TUIMYHOTO  XPOMATOrpauueckoro  AETEKTOpa.
Xpomarorpaduyueckre AeTeKTOPHI, MOAXOIAIINE UIs U3MEPEHHUsT BBIXOHOTO CHTHAJA KOJIOHKH,
BKJIFOYAIOT, TIOMUMO TPOYET0, MaCC-CIIEKTPOMETP, NHPPAKPACHBIN CIIEKTPOMETP, CIIEKTPOMETP B
BUIUMOM oOnacTu cmektpa, yipTpaduoneroblii cnektpomerp, MK-Dypbe-ciekrpodorTomerp,
IUIAMEHHO-MOHM3AIIMOHHBIM IETEKTOP, IETEKTOP PACCESHUs Ja3epHOrO M3JIYYEeHHUs IOJ MaJbIM
yIJIOM, AHOIHO-MAaTPUYHbIN A€TEKTOpP, (PIyOpECUEeHTHBIN crieKTpoMeTp, aerekTop pH, nerexrop
3JIEKTPOIIPOBOIHOCTH, AJIEKTPOXHUMUYECKUN AETEKTOP U pePpakTOMETPUUIECKUN AETEKTOP.

[0079] Ha BbIXO#E KOJOHKH PErHCTPUPYIOT CUTHAN 3jroaTa. JlONMOJHUTENBbHO, KpoMe
pPEerucTpalliyd BBIXOJHOIO CHUTHajla KOJIOHKH TaKK€ PErHMCTPUPYIOT «CYMMAapHBIH IOTOK».
«CyMMapHbBIi TIOTOK» MpencTaBjsieT coOoi oOuuii 00beM TeKydell Cpenbl, JJIIOUPYyEeMOl H3
KOJIOHKH C T€YEHHEM BPEMEHHU. JTO 3HAUEHHUE NEJAT Ha 00beM KOJIOHKH, KOTOPBIH BBIPAXKAIOT B
enMHUIAaX 00beMa KOJIOHKH.

[0080] mepexonHblii GpoHT OOpasyercss MPU M3MEHEHHH BBIXOJHOTO CHUTHAJAa KOJIOHKH
OTHOCHUTEJIbHO CYMMAapHOTO IIOTOKA. TMEpPEeXOAHbIH (PPOHT BO3HUKAET B  pe3yJbTaTe
NOCJIEIOBATENIbHOTO BBEIEHHSI B KOJOHKY Pa3JIMYHBIX MOJBMXKHBIX (ha3, UMEIOIIHUX OIHO HIIH
Oojiee pa3MUYHBIX CBOWCTB (Hampumep, mpooaumoct, pH u T. n.). B coorBercTBUM CO
CrocO0OOM, OIMMCAHHBIM B HACTOSIIIEM JOKYMEHTE, BBIXOJHOW CHTHAJ KOJIOHKH Ha MEPEXOTHOM
($poHTE MOXXHO HOPMAJM30BaTh, TAaK YTO MAaKCUMAJbHOEC 3HAYE€HHE COCTaBisieT | u
MHHMMaJIbHOE 3HaueHue coctaBisier 0. Kak ymoMsHyTO B HACTOALIEM AOKYMEHTE, «3aJHUM
NepeXOIHbIA (PPOHT» MPEACTaBIIsIeT COOON Mepexoa MOABIKHOU (hasbl, B KOTOPOM HadaJibHAsI
noaBwKHas (aza uMeer Oosiee BBICOKMH ypPOBEHb BBIXOJHOTO CHUTHAJA KOJOHKH, HAmpUMeED,
NPOBOAMMOCTH, HY€M YPOBEHb BBIXOJHOIO CHIHAjla KOJIOHKH IOCJIEOBATEIbHO BBOIAMMOI
TOJBIKHOU (has3bl.

[0081] HMcrnonb3yemelli B HAcCTOSLIEM MOOKYMEHTE€ TEPMHH «IEPEOHUN IEPEXOMHbIN
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(bpoHT» 03HauYaeT mepexon MOABIKHOM (a3bl, B KOTOPOM HaudajbHas MOABIDKHAS (aza MMeeT
Oosee HU3KMI YPOBEHb BBIXOJHOTO CUTHAJA KOJIOHKH, HAIIPUMED, MPOBOAUMOCTH, YEM YPOBEHb
BBIXOJJTHOT'O CHT'HAJIa KOJIOHKH TIOCJIEZIOBATENIbHO BBOIUMON MOBUKHOM (pasbl.

[0082] Ilepexonnslii ppoHT co3maercss myTeM 100aBIEHUs MEPBOH MOABIKHOMN (pas3bl B
XpoMaTorpauIeckyro KOJOHKY, COAEPIKALIYI0 HACAAKy KOJIOHKH, AJs KBaJHU(HUKALMHU KOJOHKU
B XOJIe ee HKCIUTyaTauuu. Yepes HEKOTopoe BpeMs rocie 100aBIeHuUs epBOH NOABIKHOMN (asbl,
HaIpuMep, MOCJIe Havaja SJIOMPOBAHMS MEPBOI MOABIDKHOIN a3kl B XpOMATOrpadryuecKyro
KOJIOHKY, COIEpP KAILIYI0 HACAAKy KOJIOHKH, MOOABJISIOT BTOPYIO MOABIXKHYIO (Dasy, UMEHOIIYIO
OoOHapy»KMBaeMbIii BBIXOAHOW CHUTHAJ KOJIOHKH, OTJIMYHBIA OT CHUTHAJa MEPBON IMOIBHIKHOM
¢asbl. [lepexonnblii poOHT OOHAPYIKUBAKOT MyTEM PETUCTPALIMH BBIXOAHOTO CUI'HAJIA KOJIOHKU U
IapamMeTpoB CYMMapHOTO TOTOKAa MOABMXKHOW (hasbl depe3 aBa Wi Oojiee MHTEPBAJOB INPHU
nepexoax Mexy NMepBoi U BTOPOH NMOABMKHBIMU (ha3zaMu.

[0083] B onHOM BapuaHTe OCYLIECTBJIEHHUS PA3HULA MEXAY BBIXOAHBIMHM CHUIHAjaMHu
KOJIOHKH NEPBOI U BTOPOH MOABWXKHBIX (Pa3 COCTABISIOT BEIUYHHY, MPEBBIIAIOIYIO (OHOBBIN
myM. B ogHOM BapuaHTe OCYILNECTBJICHUs Pa3HULA MEXAY BBIXOJHBIMU CHUTHAJIAMHM KOJOHKH
NIEPBOH M BTOPOH MOABIIKHBIX (Pa3aM COCTABISIET BETUUMHY, MPEBBIIAOIIYIO (POHOBBIH LIyM Ha
5%. B ppyrom BapuaHTe OCYLIECTBJIEHHUs pa3HULIA MEKAY BBIXOAHBIMU CHUIHAJIAMHU KOJIOHKH
NEePBOM M BTOPOI MOABIDKHBIX (ha3 COCTABISIET BEJIMYUHY, NMPEBBIAOIYI0 (POHOBBIM IIYM IO
MeHblel mepe Ha 10%. B npyrom BapuaHTe OCYILIECTBJICHHS Pa3HULIA MEXAY BbIXOIHBIMU
CHUTHAJIaMH KOJIOHKH TIEPBOY U BTOPOH MOABIKHBIX (a3 COCTABIIAET BEIMUUHY, MPEBBIIIAIOIIYIO
¢doHOBBII myM 1o MeHbIIel Mepe Ha 15%.

[0084] B omHOM BapuaHTe OCYLIECTBJIECHMS  BBIXOJHOW CHUTHal1  KOJIOHKH,
oOHapy>kuBaeMblil Ha PpPOHTE mepexona, npeacTaBisieT coO0i MPOBOAMMOCTL. B 3TOM BapuaHTe
OCYILECTBICHHUs] PA3HULA MEXKAY BBIXOJHbIMM CHUTHAJaMU KOJOHKM I€PBOM M BTOPOH
HOABIKHBIX (Da3aM IPEANOUTHTENbHO COCTaBJsIeT MO MeHblnell Mepe Ha 1 MkCwm/cm, 1O
menblieil Mepe Ha 10 MkCwm/cMm, o menbieit mepe Ha 100 MxkCwm/cM, o MeHbInel mMepe Ha 1
MCwm/cm um 6onee yem Ha 1 MCwm/cm.

[0085] B ngpyroMm BapuaHTE€ OCYILIECTBJEHMUS BBIXOJHOW CHTHal  KOJIOHKH,
oOHapyxkuBaeMblii Ha (poHTe Tmepexona, mnpenctaviser coboii pH. B 3Tom BapuanTte
OCYLIECTBJICHUs] pPa3HULA MEXIy BBIXOAHbIMH CHUTHAjlaMd KOJIOHKM TII€pBOM M BTOpOU
NOABMKHBIX (Pa3 MpennoyTHTEIBHO COCTaBisieT Mo MeHbined mepe Ha 0,05 emmnumier pH, mo
MeHnblnen Mepe Ha 0,1 enuaune! pH, no menbei Mepe Ha 1 eqununy pH, no menpuieit mepe Ha
2 eqununesl pH umn 6onee yem Ha 2 equann pH.

[0086] B omHOM BapuaHTe OCYLIECTBJICHHMS  BBIXOJHOW CHUTHald  KOJIOHKH,
oOHapyxkuBaeMblii Ha (POHTE TMepexoma, TMpencTaBisieT coboil moryomenue Y O-
W3JIyUEHUS/BUANMOTO CBeTa. B 3TOM BapuaHTe OCYIIECTBJICHUS Pa3HHULA MEKAY BBIXOIHBIMH
CHUTHAJIAMH KOJIOHKHM TI€PBOW W BTOPOHM TOABIKHBIX (a3 MPEIMOYTUTENIBHO COCTABISIET 10
MeHbiern mepe Ha 0,01 emuHuubl nornomeHus, no MeHbliedn mepe Ha 0,1 eauHULBI
MOTJIOLIEHUsI, MO MeHbled Mmepe Ha 0,5 eAuHULBl MOMIOLIEHMs, MO MeHbliel mepe Ha 0,8

CAMHUIBI MMOTJIOICHNA UIIN Oonee uem Ha 0.8 CAUHHULBI ITIOTIJIOIMCHUSA.
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[0087] B ngpyrom BapuaHTe€ OCYLIECTBIEHUS BBIXOJHOM CHTHal  KOJIOHKH,
oOHapy>kuBaeMblii Ha (PpoHTE mepexona, MpencTaBysier cOOOW MOrNOIMEHHe HHPPAKPACHOTO
u3ydeHus. B JaHHOM BapuaHTE OCYILECTBJICHUS pa3HULIA MEXKAY BBIXOAHBIMU CHUTHAJIAMU
NEepBOM M BTOPOH MOABIKHBIX (ha3 MPEANOYTUTENBHO COCTaBJsIET MO MeHblIed Mepe Ha |
NPOLIEHT MPOMYCKaHUsA, IO MeHblIel Mepe Ha 10 NMpOLEHTOB MPOINyCKaHUs, IO MEHbLIEH Mepe
Ha 20 mpOLEHTOB MpPOMyCKaHus, MO0 MeHbluel Mepe Ha 30 mpoueHTOB miu Oonee yeM Ha 30
NPOLIEHTOB MPOIYCKAHMUS.

[0088] B omgHOM BapuaHTe OCYILIECTBJIEHUS MEPEXOMHbI (PPOHT MOABMKHON (a3bl
oOpasyercsi Ipu 3aMeHe MOABIKHOHN (pasbl, comeprkaineii JeHaTypUPYIOIUN areHT, MOIBUKHOMI
¢az3oii, comeprkalieil areHT, KOTOPBIA HE SIBJSETCS ACHATYpPHUPYIOLIMM. B apyrom BapuaHTe
OCYLIECTBJICHUs TIePEXONHBbIH (PPOHT MOABMKHOHN (pa3pl oOpasyercss mpu 3aMeHe TMOJBHKHOM
¢as3pl, comep:kameil areHT, KOTOPbI HE SBJSIETCS ACHATYPHPYIOLINM, MOABIKHON (a3oi,
COZEpIKallel 1eHATYPUPYIOIIHI areHT.

[0089] B npyrom BapmaHTe OCYINECTBJICHHUS MEPEXOAHBIH (PPOHT MOABMKHON (hasbl
oOpa3yercs mpu 3aMeHe IIeJIOYHOW TMOJBMKHOW (ha3bl HA HEHUTPATBHYIO WM OOJiee KUCIYIO
NOABIKHYIO (a3y. B anpTepHATMBHOM BapHaHTE OCYINECTBJICHUS TEPEXOAHBIA (POHT
NOABWKHOW (pa3el oOpasyercst mpu 3aMeHe KHUCJIOH MOABMKHOW (pa3bl HA HEHTPANBbHYIO HIIH
OoJiee MIeIOYHY IO TOBIKHYIO (asy.

[0090] B npyrom BapmaHTe OCYINECTBJIEHUS MEPEXOAHBbIH (PPOHT MOABMKHON (hasbl
oOpasyercss mpu 3aMeHe NOABIKHOW (hasbl, comeprkalledl OpPraHWYeCKHi pPacTBOPHUTENb Ha
BOJIHYIO MOJBIKHYIO (pa3y. B anbrepHaTUBHOM BapuaHTE OCYINECTBJIEHUS MEPEXOAHBIH (GPOHT
NOABIKHON (ha3el oOpasyercs MpH 3aMeHe BOAHOI MOABIDKHOW (ha3bl Ha MOABIDKHYIO (asy,
COZEPKAILYI0 OPTaHUYECKUN PACTBOPUTEIID.

[0091] BbIXOIHON CHUrHAJ KOJIOHKM M MapaMmeTpbl CYMMapHOIO MOTOKA PErHCTPUPYIOT
yepe3 pasjMYHble HMHTEPBAJbl B XOJ€ MEPeXOJHOro (pOHTA MOABMKHOW (hasbl. BBIXOTHOM
CUTHAJI KOJIOHKU U MapameTpbl CYMMApPHOIO MOTOKA MPEANOYTUTENBHO PETUCTPUPYIOT MO XOOY
BCEro MepexoaHOro ()pOHTA MOABHMIKHOMN (ha3bl, OT MUHIMAJIBHOT'O BBIXOJJHOT'O CUTHAJIA KOJIOHKH
10 MaKCHMAJbHOTO BBIXOAHOTO CHUTHAJa KOJIOHKM, WM HaoOopor. B omHOM BapuaHTe
OCYLIECTBJIEHUs] BBIXOJHON CUTHAJI KOJIOHKH U MapaMeTpbl CYMMAapHOIO MOTOKA PETUCTPUPYIOT
yepe3 HeperyJsipHble WHTEPBAJIbL, HAmpuMmep. Npu OOHApPYKEHHH W3MEHEHHUs] BBIXOJHOTO
CUTHaJa KOJOHKM. B Apyrom BapuaHTe OCYINECTBJIECHMsSI BBIXOJHONH CHIHajl KOJIOHKH U
napameTpbl CYMMapHOrO NMOTOKA PErHCTPUPYIOT 4Yepe3 peryJisipHble MHTEPBAJIbI B XOAE€ BCErO
nepexonHoro (¢poHta MonBWXKHON (asbl. Hampumep, B OOHOM BapHaHTE OCYINECTBIICHHS
BBIXOJJTHOM CHUrHaJ KOJIOHKH U MapaMeTpbl CYMMapHOro MOTOKA PETUCTPUPYIOT Yepe3 UHTEpBall,
COCTaBISIIOIIMHA 1 CeKyHAy, B XOIe BCEro nepexogHoro (GpoHTta moaBwkHOH ¢aspl. B apyrom
BAPUAHTE OCYLIECTBJIEHUS BBIXOJHONH CHUTIHAJ KOJIOHKM M IapaMeTpbl CYMMapHOIO IOTOKa
PETUCTPUPYIOT Yepe3 MHTepBabL, cocTaBisaomue 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, wm
60 cexyHI, B X0/I€ Iepexoa MOABIKHON (a3bl.

[0092] B onHOM BapuaHTE OCYLIECTBJICHUS NAHHBIE O BBIXOAHOM CHUTHaJleé KOJIOHKH

HOPMAJIMU3YIOT, KaK OMUCAHO BbIMIC, MYTCM YCTAHOBKH MAKCHMAJbHOI'O 3HAYCHUS, paBHOT'O 1, u
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MHHMMAJIbHOTO 3HaueHusi, paBHOro 0, B TeueHHe nepuozaa aHanusza. [lotok Takke mpeoOpasyroT
B O6’beMbI KOJIOHOK IJisi CTaHAAPTU3alIHUU OJIs1 CPABHEHUA HAHHBIX MEXAY Pa3HbIMU HaCaAKaMH
KOJNOHOK. (OCHOBBIBasICh Ha JTHX [AaHHBIX HCIOJB3YIOT KyMYJSATHBHAas (YHKUHMS TaMMma
pacnpenenenusi (K®P) ucnonp3yercss Ijisi MOCTPOCHUsST KPHUBOM, HAUOOJIEEe COOTBETCTBYIOLIEH
NOJIYYEeHHBIM TOYKaM JaHHbIX. KyMyJIsATHBHYIO (QYHKIMIO raMMa pacrpeneieHusl ONpeaesstoT
IO TPEM 3HAYEHMSIMU: nTapaMeTpy (HopMmsl k; mapaMerpy Iukajibl 0 (Tera), ¥ napameTp CMeIeHHs
Vi ¢ ucnonp3oBanuem cienyrouieit Gopmyisr I:

C=F(V, k, 0, Vi) ©opmyna I

[0093] Cornacuo dopmyne I C npencrasnser coOOil BbIXOMHON CHrHAN KOJOHKU IJIsI
3amanHoro V, V mpencraBisier coOOil CyMMapHBIN MOTOK, HENEHHBIH Ha OOBEM KOJIOHKU.
@opmyay la, monydeHHyr u3 ¢popmyiibl [, HCMOIB3YIOT ISl ONpeneeHus] BETUYHHbBI (PYHKIIHH

ramMma-pacrpe/esieHus BAOJIb MepeaHero nepexoaHoro ppoHTa.

R
=1 F(k}']’{k: a }

©Qopmyna la

rae:

1" mpencraiisieT COOOM BEPXHIOK HETMOJHY raMmMa-()yHKIHIO, |

¥ IPEICTaBJIsIET COOOM HIKHIOK HETIONHY0 raMMa-(yHKIIHEO.

[0094] B ansrepHaTHBHOM BapuaHTe HUCHONB3YIOT ¢Gopmyny Ib, momydennyro wus
bopmynbl I, ans onpeneneHusi BenWdUHBbl (DYHKIHM TaMMa-pacrpenesieHus BIOJb 3aJHErO
nepexoHoro (ppoHTa.

C =¥ o5t

Dopmyna 1b

[0095] Ha ®ur. 1 A mpencraBneH rpaduk, Ha KOTOPOM IOKa3aH MJUTFOCTPATUBHBII
HOPMAJIN30BAHHBIN BBIXOAHOW CHUTHAJ KOJOHKH M JaHHble OObeMa KOJOHKH, COOpaHHBIE MO
nepexoaqHoMy (POHTY KOJOHKH. JIJii MOCTPOEHHs anmmpOKCMMHPOBAHHON KPUBOW Ha OCHOBE
TaHHBIX UCIIONIb30BaU (opmyy la.

[0096] Haubonee mnogxonsiue TmapaMeTpbl KyMYJISTUBHOW (QyHKUMM ramma
pacrpeneneHus ONpenessiFoT MyTeM MaHUIYJIMPOBAHUS 3HAUEHHUSIMH k, 0 w1 V; s Hax oskaeHust
NapaMeTpoB IO KOTOPBIM CTPOSAT MOJENbHYIO KPHUBYIO C HAaUMEHbIIeH CyMMOH KBaJpaTOB
OTKJIOHEHHH OT JAaHHBIX. JTy KPHUBYIO allpPOKCUMHUPYIOT Yepe3 TOUKH AAHHBIX W3 BCEro
nepexonHoro (ppoHTa st CO3MAHMSI MO ¢ HawTydlien annpokcumanueil. [Tapamerpsl &, 0 u
Vi u3 3TOi KpUBOW HCHONB3YIOT AJISI pacdeTa KOJHYECTBA TapejoK /N, B KOJIOHKE WJIH BBICOTHI
tapenky, T. €. BOTT, B kauecTBe nokasateseii 3¢ (HeKTUBHOCTH KOJIOHKH.

[0097] KonuuectBo Tapenok N, pacCUUTHIBAIOT, MCXOAsS U3 CPEIHEro 3HA4YeHUs U U
JMCTIEPCUM 0° MOMENbHON KkpuBoii. CpenHee 3HaueHHe M MUCTIEPCHIO MOJYYaroT MO JaHHBIM
KPUBOH CIIeNyrOIMUM 00pa3om:

Cpennee 3nauenue, y=k0+V;

Jucnepcus, o k6

KonuuectBo TapCJIOK paCcCHUTHIBAIOT Ha OCHOBE CPEAHCTO 3HAYCHUS U AJUCHCPCUU
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CIIEYIOIUM O0pa3oM:
KonuuecTso Tapenok, Np=u’/ o’
B9TT pacCUUTBIBAOT B COOTBETCTBHUU C ONMUCAHHBIM BbIIIC, HA OCHOBE MJIMHbBI KOJIOHKH

L B caHTUMETpAX, IEJEHHON Ha YHCIIO TapesoK Ny, CIenyoImumM o0pa3om.

_L o' KL
BOTT N, W *0 + V)

[0098] Ha dur. 1B moka3an ToT ke rpaduk, 4ro u Ha Dur. 1 A, ¢ onpenereHHbIMH
napaMeTpaMy CpeHEro 3Ha4eHus! L U JUCTIEPCUH G2.

[0099] Jlnsg oOueHKM COOTBETCTBUS  ANMNPOKCUMHUPOBAHHON MOJAENH  JTaHHBIM,
pAacCUMTaHHBIM, KaK OIMMCAHO B HACTOALIEM IOKYMEHTE, TaKK€ MOTYT OBITb OIpeneseHbI
cpennee 3Haudenue (V), cymma kBaapatos (CK) u monma. CK sBisieTcss psiMbIM TOKa3aTejieM
OTKJIOHEHUsI MOZIEJIbHOM KpHUBON OT JaHHBIX MPOLiecca, HA OCHOBAHUU KOTOPBIX OHA IMOJIy4YeHa.
3Hauenue V), mpenctarisier coOol Mepy HEHTpPaJIbHONW TOUYKU MEpPexona B eAHHHIAX o0bema
KOJIOHKU. DTO 3Ha4Y€HUE JNOJDKHO OBbITh OJM3KUM K eIUHHIIE, TOCKOJIbKY sl epexona Oydepa
o0pr4HO Tpedyercs onuH 0ObeM KoJIOHKU. Kak mpaBuIlo, Ha cpefHee 3HaYeHHe He BIHsieT popma
¢ponTta. CpenHue 3HaYEHUST UCTIONB3YIOT JJII MPOBEPKH aBTOMATHYECKUX PACYETOB HAa HAJIUYNE
ommook. Hampumep, HU3KOE 3HaUE€HHE MOXKET YKa3bIBaTh Ha OMIMOKY cOOpa JaHHBIX M MOKET
noTpe0oBaTh OTIOJHUTENPHOIO HCCIENOBaHMS U TOATBEPXKIOEHHs! pesyibrata. Moga
COOTBETCTBYET O0BEMY, IZIe CKOPOCTh MU3MEHEHUs sBIisieTCsl Haubombmen. [Ipu cuMMeTpryaHOi
KpUBOH mepexona oOHa Oymer paBHa cpenHeMy 3HaueHuro. Kak mpaBmio, mnepexomsl
aCUMMETPHUYHBI, U MOZIa MEHBIIIE CPEHETO 3HAUEHUS.

[0100] B nomonnenue k BOTT npyrue ¢gaxrtopsl, KOTOpbIE MOTYT OBITH PACCUUTAHBI IO
napamerpy k (¢opma), BkimowaroT B cebs acummerpuro (Y1), KOTOpas SIBJISIETCS MEpOH,
CBSI3AHHOW C aCHMMMeTpHel, U 3Kcuecc (Y2), KOTOPBIH SIBISETCS MEpPOH Pe3KOCTH MuKa. DTH

(akTOppl MOTYT OBITH MCIOJB30BAHBI JJII ONPEACICHHs W3MEHEHHH B MPOU3BOIUTENBHOCTH

KOJIOHKH.
2
Y1= ﬁ
6
Y2 = A

[0101] B cooTBeTcTBHU CO CITOCOOOM, OMUCAHHBIM B HACTOSIIIEM TOKYMEHTE, BbIXOIHOM
CUTHAJI KOJOHKU WM IMapaMeTpbl CYMMapHOrO MOTOKA PETUCTPUPYIOT UIsl OJHOTO U TOTO XKe
nepexona TMOABIKHON (pa3el MpPU KaKAOM 3aIlycKe IMpolecca SKCIUTyaTalld KOJOHKH IS
Boiuncieauss BOTT Ha oOCHOBe KyMMyJATHBHOH  (DYHKIUH  TaMMa-pacrpenesieHusl.
Hcropuueckue naHHbIE, MOJTYYEHHBIE MIPU JKCIUTyaTalUU KOJIOHOK, MCIOJIb3YEMBIX Ha TOM K€
3Tare mporecca U ¢ TeM K€ MaclTadOM, TaKKe MOTYT OBITh M3BJIEYEHBI U UCTIONB30BAHBI IS
BoruncieHuss BOTT. Jlanusie BOTT kxoMmunupyroT 1 onpeneieHus TPEHAOB B 3HAUEHUSX
BOTT cooTBeTcTBYIOLUX MEPEXOA0B BO BpeMsl MCTOPMYECKUX WM TEKYLIUX ONepanuil ans

OTIpenieNIeHNs] BEPXHErO0 U HUKHErO KOHTPOJIbHBIX Npeaenos 3HadeHus BOTT. KonrponbHbiMu
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npenenaMu sIBJISIIOTCSL BbicOkMe M Huskue 3HadueHuss BOTT, koropble onpenensioT nuanasoH
npuemsieMbix 3HaueHU BOTT, 1. e. 3Hauenuit BOTT, koTopble COOTBETCTBYIOT MPUEMJIEMOM
3¢ EKTUBHOCTH KOJIOHKH. DTH BEPXHHUH M HYDKHUI KOHTPOJIBHBIE NPEENbl MOXKHO YCTAHOBUTH
Ha OCHOBAHMM CTaTUCTHUYECKOW oueHku. Hampumep, B OAHOM BapHUaHTE OCYILECTBJICHHUS
BEPXHUN W HIKHUN KOHTpPOJIbHBIE IpeAesbl yCTAHABIMBAIOT IMYTE€M BBIYMCIEHUS CPEAHErO
3HAQYEHHsI CTAHAAPTHBIX OTKJIOHeHWH +/- 2, 3 wnu 4 . B omHOM BapuaHTe OCYIIECTBIICHUS
BEPXHUH WU HIKHUN KOHTPOJIbHBIE MpPEAEsbl yCTAHABIWBAIOT IMYTE€M BBIYUCIEHUS CPEAHErO
3HAYEHUs] CTAHAAPTHBIX OTKJIOHEHMH +/- 3, KaK OMUCAHO B MPUMepax B HACTOSIIEM JOKYMEHTE.
B npyrom BapmaHTe OCYLIECTBJICHHS, BEPXHUI M HUKHUH KOHTPOJIbHBIE MPENesibl MOTYT OBITh
YCTaHOBJIEHBI C TIOMOLIBIO pacyueTa JOBEPUTEIBHOIO MHTEpBaja IO UCTOPUYECKUM AaHHBIM. B
OIHOM BAapHMAaHTE OCYLIECTBJIEHUS BEPXHUN M HW)KHUN KOHTPOJIbHBIE MPEAENbl YCTAHABINUBAIOT
nyTeM pacuera 95%-noro, 96%-Horo, 97%-Horo unu 98%-HOro JOBEPUTENBHOIO HHTEPBAJIA IO
UCTOPUYECKUM JaHHBIM. B 1pyrom BapuaHTe OCYILIECTBJIEHUs, BEPXHUH U HUKHHUU
KOHTPOJIbHBIE Npeebl YCTAHABINBAIOT NMyTeM pacuera 99%-HOro 10BEpPUTENBHOTO UHTEpBaa
M0 UCTOPUYECKUM JAHHBIM.

[0102] BepxHuii U HUKHUM KOHTPOJIbHBIE MPEAEIbl HUCHOJB3YIOT IJIsl ONpPEAeSICHUs
u3MeHeHnH 5((EeKTUBHOCTH KOJOHKM C TEYEHHEM BpEMEHM Npu ee SKcruryatannu. Kak
npaswio, moboe yeemmuenne BOTT, koropoe mpesbiaeT BEepXHHI KOHTPOJIbHBIA TpEel,
MOXET YKa3blBaTh Ha CHUXKeHHE 3((ekTuBHOCTH KONOHKU. Ecim BO BpeMs peryJsipHOTO
MOHHUTOPHHIA KOJIOHOK HaOmomaroT HeOmarompusaTHeld TpeHa B BOTT wnm npesbimuenue
KOHTPOJIBHBIX NPEENOB, TO s 0OeCrnedeHusl KauecTBa MPOAYKTA 3JH0aTa, CIEAYET OLEHUTHb
JaHHbIE TPOM3BOAUTENBHOCTH MPOIECcCa C HCIOJNb30BAHUEM KOJIOHKH W/WIM JaHHBIE OYHUCTKU
npuMecei st o0ecrieueHHsi KauecTBa MPOAYKTa M3 BbIABJICHHOH mnaptuu. Ecmu kaduecTBo
NPOAYKTA WM INPOU3BOAMUTEIBHOCTb HE COOTBETCTBYIOT YCTAHOBJIEHHBIM KPUTEPUSIM, IEpeEn
3alyCKOM B JaNbHEHINYI0 OHKCIUIyaTalHK HEOOXOAMMO MpPEANPHHSATh COOTBETCTBYIOILEE
KOPPEKTUPYIOLlee NENCTBUE, TAKOE€ KaK KOHIMLMOHUPOBAHUE, MOBTOPHOE HAINOJHEHUE WU
3aMeHa  KOJIOHKM, W  mnpoBectd  kBajudukammoo. CrnocoObl  KOHIUIIMOHHPOBAHUS
XpoMmarorpa@u4yeckoll  KOJIOHKH Ui [epepaclpenesieHus] HacaJo4HOro cios  OyayT
BAPbUPOBATbCS B 3aBUCUMOCTHM OT MCHOJAB3YEMOH KOJIOHKHM, HO XOpOLIO H3BECTHBI
CTHeLIMAINCTAM B IAHHOH 00JIaCTH.

[0103] KoHTposb mpOU3BOAMTENBHOCTH KOJOHKM BO BpeMsl SKCIUIyaTallMd KOJIOHKHU
MOKET OBITh OCHOBaH Ha ONHOH wiu Oojiee 4eM omHOW (hase mepexona, KOTOpbie OOBIYHO
BKJIFOUEHBI B MPOTOKOJ OYUCTKU. [IpenmnodyrurenbHO KOHTPOIh OCHOBaH Ha 3HadeHusix BOTT,
pPAacCUNTAHHBIX HAa OCHOBE KYMYJIATUBHOW (YHKLHMH TaMMa paclpelneleHus] ABYX, TPeX WU
Ooree a3 mepexona B X0 MPOTOKOJIA OYHCTKH.

[0104] Kak ormewanocy Hmke, pacuer BOTT ¢ npumenenmem cmocoba GDTA,
ONMCAHHOTO B HACTOSLIEM JOKYMEHTE, JUIsl ONPEAEIeHUs MPOU3BOJAUTEIbHOCTH KOJIOHKH MOXKET
ObITb OCHOBAaH Ha MWCTOPHYECKMX JAHHBIX, IIOJYYEHHBIX IIPU OKCIUTyaTALMH KOJIOHOK,
UCTIONIB3YEMBIX Ha TOM JK€ 3Talle MpoLecca U ¢ TeM e MaciTadoM. i OLEHKH TakKe MOXKHO

HCIIOJIb30BATh AAHHBIC, ITOJYUCHHBIC IIPU pa60Te KBaHH(I)HHHpOBaHHOfI MOACIN YMCHBIICHHOT'O
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Macirada Ha TOM JK€ 3Tare MpoLecca. JTO MO3BOJSET OLEHUTh KaueCTBO PaOOThI KOJIOHKH 10
CPaBHEHHMIO C IaHHBIMU KBATH(HUKALINH.

[0105] Ha pesynbraTtei, monyueHHble criocobom GDTA, ommcaHHBIM B HAcTOSIIEM
JIOKYMEHTE, MOTYT BJIUATH Takue (pakropbl, Kak ckopocTb noroka (3ddexr Ban [leemrepa),
NOTEHLMAJIbHbIE B3aMMOAEHCTBHs Oy(depa M JONOJHUTENbHBI 00beM KOJOHKH, U HX CJIEAYeT
OLEHMBATh IPHU YCTaHOBKE KOHTposbHbIX npenenoB it GDTA. Ilepexomuble (pOHTSI
BkIoueHHble B GDTA, npeanodTuTenbHO yAOBIETBOPSIOT ONPEAENECHHbIM KPUTEPUSM, TaKUM
KaK M3MepeHre 00OMX CHTHAJIOB Ha BBIXOJE MOJBH)KHOM (ha3bl M3 KOJOHKH B OJHOM MaciuTade,
pa3HHMLIA W3MEpPEHHs] CUTHAJOB HAa BBIXOAE KOJIOHKM MEXIy MOIBMKHBIMH (hazamu,
npeBbIIamas (OHOBBIA INyM, W B3aUMOAEHCTBUE MEXIY IOABMKHOW (a3oil U CMOJOH
SIBJISIETCS] IOCTOSIHHBIM U BOCIIPOU3BOAUMBIM.

[0106] OOmue xpurepun OLIEHKH KOJIOHOK, HCIOJb3yeMble Ui W3BJICUYECHUS W
MOHUTOPHHIAa BO BpEMS HCIIOJNB30BAHUS, IOJDKHBI OBITh OIpENeNieHbl MyTeM OLEHKH
UCTOPUYECKHX MIAaHHBIX, CHeNMPUYHBIX [IJIs1 OOOpPYOOBaHUS M THUIMA CMOJBL IIpumepsl
PEryJsipHBIX U3MEPEHUN KauecTBa MPOAYKTa U NPOU3BOAUTENBHOCTH MIPOLIECCA, KOTOPBIE MOTYT
OBITh HCIIOJIB30BAHBI ISl OLICHKH B3aUMOCBSI3H MEXKIY Pe3yJIbTaTaMH KBUTN(UKALUN KOJIOHKU U
€e TPOM3BOIUTENIbHOCTBIO, TpHBeAeHbl B Tabnuue 1. PeryisipHeie m3MepeHHsl KadecTBa H
NPOU3BOAUTENIBHOCTH  MPOLIECCA, HUCMONb3yeMble [Js1  OLEHKH, HE OIrPaHU4YUBAIOTCA
NEePEUNCIEHHBIMU B TaOJHLE |, HO CIMCOK CIYXKUT JUIsl PYKOBOISAIINX PEKOMEHIAINH U JOJDKEH
ObITb OCHOBAaH Ha KOHKPETHBIX TPEOOBAHUSAX OLEHMBAEMOro IPOEKTAa M 3Tama Iporecca.
Kpurepun mnpuemMnemMocTy, KacaroLIUecss KadecTBa IPOAYyKTa M XapaKTEpPUCTHK IpoLecca,
ABJISTFOTCSI CIIELU(PUUHBIMY JIJIs POEKTA U ONPEAEIISIIOTCS HAa OCHOBE TpeOOBaHMI Iporecca.

Ta6n14ua 1. Peryns[prIe HU3MECPCHUS KaY€CTBa U IPOU3BOAUTCIIBHOCTHU STalrla

[Tapamerp AHanutndeckuit crnocod

O6wem nmpensaputenbHOro dmouposanus (CV)

O6bem smouposanust (CV)

Brixon craguu

Xpomarorpaduyaeckuii mpopuib BusyanpHbIil ocMOTp
Konuenrpanus smoata A280
Mosnomep aar0aTa DW-SE-HPLC
O06paboTka npumeceit PaznuuHbie aHATHU3BI

[0107] Crnocob anHanmza mepexona raMMa-pacrpenesieHHs, ONMUCAHHBIA B HACTOSIIEM
AOKYMEHTE, MOXHO MNPHUMECHATb B PCKHUME pPEAJIbBHOIO BPEMCHU BO BpPEMA SKCILUTyaTalllU
KOJIOHKH. DTOT CIOcO0 BKIIFOUAET PETMCTPALIMIO BBIXOIHOTO CHTHAJA KOJOHKH M MapaMeTPOB
CYMMAapHOTO MOTOKa € MOMOLIBIO BBIYHUCIIUTCJIBHOTO yCTpOfICTBa JJIA KBaJ'II/I(I)I/IKaI_II/II/I KOJIOHKH
yepe3 1Ba WM OoJiee MHTEPBAJOB [JIs [0 MEHBbIIEH Mepe OIHOTo IepexomHoro (poHra
MOABIDKHON (ha3bl BO BpeMsi MEPBOU OMepaluyd XpoMaTrorpaduyeckoil KOJOHKH, COIepsKallei

HACaJKy KOJIOHKH, OIPEeNIEHHE C TOMOLIBI0 BBIYHCIUTEIBHOIO YCTPOUCTBA IS KBATU(UKALIUH
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KOJIOHKH  MOAENbHOM  KyMYJIAITUBHOM  KPUBOW  raMMa-pacnpenesieHus Ha  OCHOBE
3apETUCTPUPOBAHHOTO BBIXOJHOI'O CUTHAJA KOJOHKH U ITApaMeTPOB CYMMAapHOIO MOTOKA /ISl TIO
MEHbLIEH Mepe OTHOTO MePEXOAHOro (PPOHTA MOABIKHON (a3bl ¢ Uconb3oBaHHEeM (popmyiiel la

IUIs TiepeniHero nepexoqHoro gpponta unu Gopmyds Ib ayis 3anHero nepexogHoro Gpponra.

1 V-V,
C=1-rgv(k, ) Popmynala

HJINU

1 V- Vi
C =gy (k) Popmyna Ib.

[0108] Yto xacaercs popmya la u Ib, C npeacraBisier coO0i BBIXOTHON CHUTHAJ KOJIOHKH
Uit 3aaHHoro V) V mpenctapnsieT co00it cyMMapHbIH NOTOK, NeJICHHbINA HA 00beM KOJIOHKH, a k,
0 u vi npeacTaBISIIOT coOoN mapaMerpbl GpopMbl, MacuITada U CMELIEHHs], HCIIOIb3yeMble IS
oOpazoBaHHMs KpHBOH. ITOT CMOcO0 JOMOJHUTENBHO BKJIOYAET pPacdyeT C IOMOLIBIO
BBIYUCIUTEIBHOTO YCTPOWCTBA AU KBAJIU(UKALMS XPOMATOrpadu4ecKOil KOJIOHKH 3HAYEHUS
BBICOTBI, SKBUBAJEHTHOH Teopetudeckor tapenke (BOTT) mns mo MeHblmeid mepe OTHOTO
nepexonHoro (¢poHTa MOABIKHOH (a3el ¢ wucronb3oBaHueM (opmynsl II u mapamerpos

KyMYJIATUBHOW KPUBOW raMma-pacripenenenus &, 0, and V,

2
BITT = L dopmyna II

rac
o = k6>

L=nnuna x0n0HKMU.

[0109] Cnoco6  OOMONHUTENBPHO — BKJIOYAET  OLEHKY  KadyecTBAa  HACAJIKU
xpomarorpad@u4yeckoil KOJOHKH Ha OCHOBE YKa3aHHOTO paccyutaHHOro 3HaueHuss BOTT ¢
UCTIOJIb30BAHHEM BBIYHCIMTEIBHOTO YCTPOHCTBAa Ui KBaJupHKaMu Xpomatorpadudeckoi
KOJIOHKH. Ha OCHOBaHMM 5TOW OLEHKH OMNepaTrop XpPOMaTorpauyecKol KOJOHKH MOMKET
OTNpENeNUTh, MOXXHO JIU TMOBTOPHO HCIIOJB30BaTh XPOMATOTPa(QUUECKyI0 KOJIOHKY WU ee
HEOOXOMUMO 3aMEHHTb, TOBTOPHO HAMOJHUTH WM KOHIWUILMOHUPOBATh MEpen Cleayroien
SKCITyaTaluue KOJIOHKU.

[0110] Ha ®wur. 2 mpencraBieHa cxema, Ha KOTOpOH MpencTaBiieH 0030p crmocoda u
CHCTEMBI 3KCIUTyaTalll XpOMaTOrpauuecKoil KOJIOHKH U OLEHKH 3(p(PeKTHBHOCTH KOJIOHKH B
peasbHOM BPEMEHH, KaK OMUCAHO B HACTOsinIeM NOKyMeHTe. Kak nokazaHo Ha @ur. 2 U ONUCaHo
BeIle, cucreMa 10 BKIFOYaeT XpoMaTorpaguuecKyr0 KOJOHKY 12, HCIONB3yeMyr IS
pa3nmeneHusi OMOMOJIEKYJI, BBEIEHHBIX B KOJIOHKY B BHJE CJIOKHOUW CMecH, T. €. 3JiroeHta 14,
nerekrop 20, KoTOpbli OOHApy)XKMBAaeT BBIXOAHOH CHTHaJl KOJIOHKH B 3JI0aTe€ IPHU €ro
SJIOMPOBAHUM M3 XpoMarorpaduueckod KOJOHKH, UHTepdeirc 22 CBsI3H, MO KOTOPOMY
NepenaTCs CHTHAJ/AaHHble OT perekropa 20, BBMHCIUTENbHOE VYCTPOMCTBO 24 s
KBaJIU(UKALIMU KOJIOHKH U cepaep 26.

[0111] Xpomarorpaduueckyro KOJIOHKY 12 3AIOJHAIOT  TIPOHULAEMBIM,
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NOJYIPOHULIAEMBbIM WJIM HETPOHHUIIAEMBIM TBEPAO(PA3HBIM MATEPUATIOM HACAIKU KOJOHKH.
INonxonsmue xpomarorpadguyeckie KOJOHKH M MaTepHasibl HACAAKH KOJIOHKH OMHCAHbI BBILIE.
Omoent 14, coxmepxamuii  NPEACTABISIOINE HHTepeC OMOMOJEKYJbI, BBOISAT B
xpomatorpadpuueckyro  komonky 12. IlomBmwxkuyro ¢asy 16 Taxxke BBOOAT B
xpomatorpaduueckyro kojoHky 12. IlomswkHas ¢aza 16 cmocoOCTByeT —pasneneHHro
OMOMONIEKyYI NPU MPOXOXKACHUH Yepe3 HEMOABIKHYIO a3y XxpoMarorpaduieckon KOJOHKH 12
U DJIIOUpOBaHUE OMOMOJIEKYJ B 3yroate vepe3 Bbixox 18 xpomarorpaduueckoil kKonoHku. B
COOTBETCTBHHM CO CIIOCOOOM, OIMHCAHHBIM B HACTOSIIEM JOKyMEHTe, TNOABIMKHas ¢asa 16
COIEPIKUT TOCIEOBATEIbHO BBEACHHBbIC Oy(epbl KOJOHKU W/WIM TPOMBIBOYHBIE PEAreHTHI,
KOTOpbIE OTJIMYAKOTCS APYr OT Apyra OAHUM WiIH Ooyiee (PU3MUECKUMH WM XUMHYECKUMHU
CBOMCTBaMHU, KaK OMUCAHO HUXe, Hampumep, pH, mpoBoauMMOCTb, KOHLEHTpaLus conell. DTH
pa3nuums B OOHOM WK Oosiee (PU3HUYECKUX WIM XHUMUYECKHX CBOHCTBAX OOHAPYKHBAKOT C
MOMOUIBIO AeTekTopa 20 B 3yroare.

[0112] [derexktop 20 coemmHeH ¢ BbixomoM 18 xpomarorpaduueckoi KOJOHKHA 12.
CoOTBETCTBEHHO, C MOMOLIBIO AeTekTopa 20 MOHMTOPUPYIOT M PErHMCTPUPYIOT BBIXOIHOM
CUTHAJ KOJIOHKH 4Yepe3 3JiroaT xpomartorpaduueckoii kojonku 12. I[Moaxonsinue neTeKTOpsl U
CBOWCTBa 3Jir0aTa, T. €. OOHApy)KEHHOrO0 BBIXOAHOTO CHTHAIA KOJIOHKH, OIHMCAHBI BBIIIE.
JlerexkTop coenuHeH ¢ OnokoMm 22 wmHTepdelica CBA3M, MO KOTOPOMY IPOHCXOIUT Iepenaya
JaHHBIX, COOPAaHHBIX C MOMOILIBIO feTekTopa 20 (HampuMep, BBIXOTHOW CHTHAJ M HapameTpbl
CYMMAapHOTO IOTOKA), HA BBIYHCIUTEIbHOE YCTPOMCTBO 24 i KBaNU(UKALUH KOJOHKU IS
00paboTKM AaHHBIX W/WJIH cepBep 26 A XpaHEHUs.

[0113] BeruucnaurensHoe yCTpOHCTBO 24 11 KBaIM(UKALUK KOJIOHKH OIMHCBIBAEMOI B
HACTOALEM JOKYMEHTE€ CHUCTEMBI MOXKET NpPEACTaBIATh COOOH J000e BBIYHCIUTEIHHOE
YCTPOMCTBO, HANpPHMeEp, KOMIIBIOTEP, MEPCOHATBHOE BBIYUCIUTEIBHOE YCTPOHCTBO, CMapTQOH,
T. €., YCTpOHCTBO, conepxaimee ueHTpanbHblii mnpoueccop (LII) wumm mpomeccop 32,
3anomuHaromee ycrpoictso 30, cereBoit mnrepdeiic 28 u unTepdeiic 34 moab3OBATENS,
KOTOpbIE COEMHEHBI JIPYT C APYroM IMHONW 36 Uau APYTUM KaHAJIOM CBA3U. BhluucIuTenbHOE
YCTPOHCTBO 24 aisi KBAIM(UKALMKM KOJIOHKH MOXKET BKJIIOYATh OPYTHE€ TUIBI W/HIH APYroe
KOJINYE€CTBO KOMIIOHEHTOB H 3JIEMEHTOB B IPYTHX KOHQUTYpaLIUsIX.

[0114] ITpoueccop 32 B BBIMUCIUTEIBPHOM YCTPOICTBE 24 1l KBaTHM(HUKALUN KOJOHKH
BBINOJTHSIET TMPOrPaMMy COXPAHEHHBIX KOMAaHZ Ui OJHOTO WM 0ojiee acleKTOB aHajm3a
nepexoAa raMMa-pacrnpeneneHus, ONUCAHHBIX W NPOWUIOCTPUPOBAHHBIX MOCPEACTBOM
NPUMEPOB, MPUBEJEHHBIX B HACTOSIIEM JOKYMEHTE, XOTSI MOXKHO HUCIIONIb30BaTh U APYTUE THUIIBI
W/YJIN KOJIMYECTBA YCTPOHCTB 00padoTKH, U mporeccop 32 MOXKET BBINOJHITH IPYTHU€ THIIbI
WM KOJIMYECTBA 3amMporpaMMHUPOBAHHBIX KOMaHA. B OIHOM BapuaHTe OCYINECTBIICHHS
npoueccop 32 pacroyioKeH HCKIUYHUTENbHO HA BBIYMCIUTEIBHOM YCTpONCTBE 24 s
KBaJH(HUKALUU KOJIOHKU. B pyroM BapuaHTe OCYINECTBJICHUS NPOLIECCOP PACTIPENENIEH MEXITY
neTekTopoM 20 1 BBIYHMCIIUTENBHBIM YCTPOUCTBOM 24 1t KBamudukauuu KojJoHku. Hampumep,
B OJHOM BapHaHTE OCYIUECTBJEHHS Mpoueccop 32 KOMIBIOTEPHOrO YyCTponcTBa 24 s

KBaJ'II/I(l)I/IKaI_II/II/I KOJIOHKU COACPIKUT MUKPOKOHTPOJIED, COGHHHGHHbeI C ACTCKTOPOM. B nanHOM
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BAPUAHTE  OCYLUECTBJIEHUs  MHUKPOKOHTPOJUIEP  CIYXKUT  BCTPOCHHBIM  IMPOLECCOPOM,
BBINTOJTHEHHBIM C BO3MOKHOCTBIO COOTHECEHHs] HJIM TpeoOpa3oBaHUsl NAHHBIX, COOPaHHBIX
nerekropoM 20, B nn¢ppoBOi CUrHAJ, NepenaBaeMblii Ha BbIYUCIUTEIbHOE YCTPONCTBO 24 ais
KBaT(UKaLUU B KOJOHKE. MHUKPOKOHTpPOJUIEp, COENMHEHHBIH ¢ OZHMM wiu Oonee
JETEeKTOpaMH, CIIOCOOEH BBIMNONHATh OAHY WU Oojee (yHKUMH 00pabOTKH BBIYHUCIUTEIBHOTO
ycTpoicTBa 24 aiisi KBaTU(QUKALUU KOJIOHKH.

[0115] B 3anomunaromem ycrpoiictBe 30 BBIMHUCIUTENBHOTO YCTpoOicTBAa 24 I
KBaJH()HUKALMN KOJIOHKH XPAHSITCS STH 3aPOrpaMMHUPOBAHHBIE KOMAHIBI AJIsl OJHOTO MK OoJee
acnektoB GDTA, kak ommcaHO B HacTosIeM AOKyMeHTe. MHOKeCTBO pa3INYHbIX THUIIOB
3aMOMHUHAIOLINX YCTPOUCTB, TAKUX KaK OMepaTUBHOE 3arnoMuHaromiee ycrpoictso (O3Y) w/unu
MOCTOsIHHOE 3anomuHaromee ycrpoiictso (I13Y) B mpoueccope CHHXPOHU3ALWU WA THOKUIA
nuck, skectkui mguck, CD ROM, DVD ROM, wumu MOXHO HCHONb30BATH B KadeCTBE
3anoMUHaroLero  ycrpoiictea 30 npyroil MallMHOYMTAEMBIA HOCHUTENb, CUYUTHIBAEMbIN
MarHUTHOM, ONTHYECKOW WM APYrOM CUCTEMOM CUWTBIBAHUS M 3aIUCH, COEAUHEHHBIH C
npoueccopoM 32 B BBIUHUCIUTENBHOM YCTPOHCTBE 24 115 KBATU(UKALIMU B KOJIOHKE.

[0116] CereBoii unTepdeiic 28 BEMUCIUTEIBHOIO YCTPOWCTBA 24 Ui KBAJTU(UKALIIN
KOJIOHHbI ~ (DYHKIMOHAJIBHO COEOUHSET W  CHOCOOCTBYeT OOMEHy HaHHBIMH — MEXIY
BBIYUCIUTEIBHBIM YCTPOHCTBOM 24 [Tt KBATM()HUKALUN KOJOHKH U JeTeKTOpoM 20, XOTsI MOTYT
OBITH HCIIONIB30BaHbl U APYTHE TUIBI W/MIIKM APYroe KOJIWYECTBO CETE€H WIIM CHUCTEM CBSI3H C
APYTUMH TUTIAMU W/WIIN IPYTUM KOJIMYECTBOM COEUHEHNH 1 KOH(UTYPALHH.

[0117] BerucouTenbHOe YCTPOHCTBO 24 st KBATU(UKAIMM KOJOHKH MOXET
JOTIOJIHUTEIBHO ~ COAEPKaTh TOJIb30BaTeNbCKUil uHTEpdeiic 34, Takol Kak, Hampumep,
rpauUecKuil MOJb30BATENIbCKUM HHTEPGENC, CEHCOPHBIN MOJIb30BATEIbCKUN HHTEpdelc um
HOJIb30BaTeNbCKUil MHTEpdeiic Ha ocHOBe BeO-TexHosornu. Ilonmp3oBaTenbCkHil HHTEpdEc
BBITIOJIHEH C BO3MOXKHOCTBIO OTOOPaKEHHUS TOJIb30BATEINO HH(POpMALINHY O mapaMeTpax KauecTna
xpomarorpadudeckori  KoJOHKH. [lojbp3oBarenbckuii  MHTepEiC TakKke BBINOJIHEH C
BO3MOKHOCTBK) TOJYYEHUs] BXOAHBIX HAHHBIX OT IOJIb30BaTeNsl OTHOCUTENIBHO IMapaMeTpoOB
XpoMaTorpad@uueckoil KOJIOHKH.

[0118] Cepsep 26, uzobpakeHHbIli Ha Dur. 2, MOXKET NPEACTABIATh COOOH OIHO MIIH
MHOKECTBO BBIYHCIUTEIBHBIX YCTPOHCTB, KaKJO€ M3 KOTOpPbIX BKIro4YaeT B ceds LT wm
MPOILIECCOp, 3alOMUHAIOIIEe YCTPOWCTBO M CETEeBON UHTepdeiic, COeqUHEHHBIE BMECTE
MOCPECTBOM LINHBI WK JPYTOf JIMHUU CBSA3H, AHAJIOTMYHON ONUCAHHOM ISl BBIYUCIUTEIBHOTO
ycrpoiictBa 24 xBanmupukauuu KonoHKU. CepBep 26 MOKET BKIHOYATh APYTHE THITBI W/WIH
APYroe KOJIMYECTBO KOMIIOHEHTOB M 3JIEMEHTOB B IPYTHX KOHQUTYpaLIUsIX.

[0119] Hutepdeiic(-p1) 22 CBs3M ONMUCAHHOW B HACTOSIIEM JOKYMEHTE CHCTEMBI
MOXKeT(MOTYT) BKJIIOUaTh OAHY MM Oojiee JokanbHbIX cerell (LAN) w/unm rinobanpHbIX ceTeit
(WAN). Tonpko B kauecTBe mpumepa, HHTEepdeic(-p) 22 cBA3M MOXKET(MOTYT) HCIIOJIb30BATh
TCP/IP no mporokony Ethernet u mpOMBIIIJIEHHBIM CTaHHApTaM, BKJIFOYAsl THUIEPTEKCTOBBIM
nporokon nepenaun fgaHHbIX (HTTP) w/mmm Gezomacueiiit HTTP (HTTPS), xors MoxHO

HUCIIOJIb30BATh U APYTr'€ TUIIbI w/unu APYTro€ KOIN4YECTBO CceTel CBSI3U.
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[0120] /[pyroii acmekT HACTOSALIErO ONHUCAHUS OTHOCHUTCS K MAIIHMHOYUTAEMOMY
HOCUTEIO C TMIOCTOSHHON NaMATbIO, HMEIOLIEMY XpaHsIluecs B HEM KOMAaHAbI I
KBaJH(UKALUN XpPOMATOrpaUIECKX KOJOHOK C HMCIIOJIb30BAaHHEM aHaJu3a Mepexoia ramMma-
pacnpeneneHusi. JTU KOMaHAbl COAEpXkKAT HCHOJHSAEMbINH KOJ, KOTOpBbIM INpPU HCIOJHEHUU
MPOLIECCOPOM TNPUBOAUT K BBITOJIHEHUIO IIPOLIECCOPOM 3TAIlOB, BKIHOYAKOLIUX PErUCTPALUIO
BBIXOIHOTO CHTHaja KOJIOHKM W IapaMeTpoB CYMMAapHOrO IOTOKAa Yepe3 JBa WU Ooiee
MHTEPBAJIOB Ul MO MEHbLIEH Mepe OJHOTO MepeXOAHOro (pOHTA MOABIKHON (a3bl BO BpeMs
NEepPBOI  Omepaluu  XpoMaTorpapuueckoil KOJOHKH, COHIepsKalleld Hacaaky KOJIOHKH,
ompefeseHne  MOAENM  KyMYJSTUBHOW  KPUBOW  TraMMa-paclpefiesieHHss Ha  OCHOBE
3apETUCTPUPOBAHHOTO BBIXOAHOIO CUrHAJIA KOJOHKHU U NMapaMeTpOB CYMMapHOro MOTOKA AJis IO
MEHbLIEH Mepe OAHOIO MEPEeXOAHOro (POHTA MOABIKHON (has3bl C UCIONB30BAaHUEM (HOPMYJIBI
Ia, xak omucaHO BbIIIe, U TiepenHero nepexonHoro ¢ponra winu Gopmynsl Ib, kak omucaHo
BBILIIE, JJIS1 3aJHETO (PPOHTA; pacdeT 3HAYEHUS BbICOTHI, SKBUBAJICHTHON TEOPETHYECKON TapesKe
(BOTT) nns mo MeHbIned Mepe OAHOrO MepeXomHoro (poHTa MOABMKHOM (a3el C
ucronb3oBanrueM (opmynbl 1I, kak onmmcaHo BBINIE, U TAPAMETPOB KYMYJIATHUBHOH KPHBOM
ramMma-pacrpenenenus k, 0 u Vi, Kak OmMCaHO B HACTOALIEM JOKYMEHTE, U OLIEHKY KauecTBa
HAaCaZKu XpoMarorpaguueckoll KOJIOHKH Ha OCHOBE YKa3aHHOTO DPACCUUTAHHOTO 3HAYEHHS
BOTT.

[0121] [dpyroii acrieKT HACTOSIIETO OMUCAHUSI OTHOCHUTCS K YCTPONCTBY KBaTU(DHUKAIUH
Xpomarorpauyeckoil KOJOHKH. IJTO YCTPOHCTBO COMEPXKHUT IPOLECCOP U 3alOMUHAIOLIEEe
YCTPOMCTBO, COEIMHEHHOE C IPOLECCOPOM. 3alOMMHAIOLIEEe YCTPONCTBO BBINOJIHEHO C
BO3MOKHOCTBIO ~ BBIMOJHEHMs] MPOrPaMMHBIX KOMAaHA, XpPaHALIUXCA B 3alOMHUHAIOIIEM
yCTPOMCTBE. OTH HUHCTPYKLUHU BKJIIOYAIOT: PETHUCTPALMI0 BBIXOJHOTO CHUIHajda KOJIOHKH U
HapaMeTpoB CyMMapHOrO NMOTOKa 4epe3 [Ba WK Oojiee MHTEPBAJIOB Ui MO MEHbIIEH Mepe
OJHOTO TmepexogHoro (poHTa MOABIKHOHW (asbl BO  BpeMs IEpBOH  omepanuu
Xpomarorpad@u4eckorl KOJOHKH, COAep Kalleidl HacaaKy KOJIOHKH, OMNpeAeSIeHHe MOIENIbHOU
KyMYJISITUBHOM KpUBOW TaMMa-pacripesefieHHs] Ha OCHOBE 3aperMCTPHUPOBAHHOIO BBIXOIHOTO
CUTHaJa KOJOHKM U MapaMeTpoOB CYMMAapHOIO MOTOKAa /AJii MO MEHBbUIEH Mepe OAHOro
nepexonHoro (poHTa MOABMXKHOW (haspl ¢ ucrnonb3oBaHueM (opmyner la must mepemHero
nepexonHoro gpponrta uin Gopmyssl Ib 1y 3anHET0 IEPEXOAHOTO (PPOHTA, KAK OMUCAHO BBILIE;
PACCYUTHIBAIOT 3HAUEHHE BBICOTHI, SKBUBAJIEHTHOH Teoperudeckoin Tapenke (BOTT) mnsa mo
MEHBLIEH Mepe OHOTO NMePEXOIHOro (PPOHTA MOABIKHOMN (a3bl ¢ HCIIONB30BaHHEM GopMybl 11,
KaK OMHCAHO BBILIE, W MapaMeTpbl MOJENBHON KPUBOW ramma-pacnpeneinenus k, 0 u Vi, kak
ONMHCAHO B HACTOSIIEM JOKYMEHTE, W OLIEHHUBAIOT KA4eCTBO HACAIKU XpoMarorpaduyeckoi
KOJIOHKH Ha OCHOBE YKa3aHHOI'O paccyuTaHHOro 3HaueHust BOTT.

ITPUMEPBI

ITpumep 1 - IlpumeHeHne aHaN3a Mepexoa raMMa-pactpeneseHus A KBATU(pUKALIH
KOJIOHKH JUIsI KOJIOHOK JUIsl XpoMmartorpaguu Ha Oenke A, HCIONb3YeMbIX NMPH H3TOTOBJICHUH
npenapata REMICADE® (un¢dnukcumad)

OO1ee onucaHue:
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[0122] TIlIpouecc wusroroBneHuss Tepanetudyeckoro asHtutesa REMICADE®
(uH(pMKCMMa0) BKJIIOYAET  HECKOJBKO  OTAloB, YEThIpE M3  KOTOPBIX  BKJIIOYAIOT
Xpomarorpa@u4yeckyro OYMCTKY. AHanmu3 mnepexona ramma-pacnpenenenus (GDTA) nns
KBaJH(UKALUU KOJOHKH NMPUMEHSUIN K JIBYM WJIH TPEM IepexojaM Ha KaKIOM U3 3THX 3TaIlOB
W3TOTOBJICHHSI C MCIIOJB30BAHHEM KOJOHKH. B 3TOM mpumepe ommcaHO nmpUMeHEeHue criocoba
GDTA Ha sTtame OYHCTKM Ha KOJIOHKE Ha Oejke A, HCHONb3yeMOro IpH H3TOTOBJIEHHU
npenapata REMICADE® (undaukcumad). IIporecc OYHUCTKH BKJIIOYAET JBa MEPEXOIHBIX
¢poHTa, T. €. ypaBHOBELIMBAHHE U TMPOMEKYTOYHYIO MPOMBIBKY, KOTOPBIE MOAXOISAT IS
npumenenuss GDTA, kak onucaHo B HACTOSALIEM TOKyMEHTE.

[0123] GDTA sBemonHsau Ha 129 ¢poHTax MoCie MOCIENOBATENbHOW OYHCTKH 69
nmaptuii  npenapata REMICADE®  (undamkcumalb), conmepxkammx 60  ¢poHTOB
ypaBHOBeWMBaHUsA U 69 (POHTOB NPOMBIBKH. AHAIN3 TaMMa-pacrpeneieHus (QpoHTa
NPOBOJAUIN OJHOBPEMEHHO C HU3IOTOBJIEHMEM, U €ro IpOBeleHHE He BIHAJIO Ha IPOLECC
U3rOTOBJIEHUs. Bce mporecchl M3roTOBJIEHHS, MOHUTOPHUHIA U KOHTPOJS BBINOJHSUIU C
UCTIOJIB30BAaHIEM COBPEMEHHBIX 3¢ ¢eKkTuBHbIX mnpouenyp. IIpm odHCTKE KOJIOHOYHOM
xpomarorpadueii npenapata REMICADE® (uH(paukcnMad) perucTpupoBaid MPOBOAUMOCTD
(T. €. BBIXOOHOM CUTHAJT KOJIOHKH) M TTOTOK JJIFOEHTA (T. €. CYMMAapHbBIN MOTOKA).

[0124] B nomnonuenue k nposeneHuto GDTA npu skcrulyaTaliuy KOJOHKHM B peXHME
PEaTbHOrO BPEMEHH, TAKXKE PETUCTPUPOBAIN U aHATU3UPOBAIN UCTOPUYECKUE AaHHbIE s 285
napTHii, oOpabOTaHHBIX B TEYEHHE UETHIPEX MPENbIIYLINX JIET, KaK OMHCAHO B HACTOSIIEM
nokymenre. Habop manHbIX Bkmodan 253 (poHTOB ypaBHOBemuBaHUs U 285 (poHTOB
NPOMBIBKH, Bcero 538 mctopuyeckux (GpoHTOB. PPOHTHI YPaBHOBEIIMBAHUS HE MOJIYYaIH U
32 mapTuii, KOTOpble NPOXOAMJIHM CAHALMIO Mepel HCIOJIb30BAaHHEM. JTOT HAa0Op AaHHBIX
BBIOMpaNM Tak, YTOObI OOECHeYuTh pABHOMEPHOE paclpeiejeHue IO BCEMY CPOKY
HKCIUTyaTalluH KOJIOHOK, U OH IpeacTaBsieT co0oi 11 cructeM KOJIOHOK.

ITporokon GDTA:

[0125] ns xaknoro nepexoaHoro (ppoHTa BO BpeMst OUUCTKHU Ha KOJIOHKE Ha Oefke A, T.
€. NPOMBIBKM M YPaBHOBEIIMBAHUS, PErHMCTPUPOBAIN IMPOBOAMMOCTD U CYMMAapHBIH IMOTOK.
OnpeneneHve HavyadbHOM TOYKU MMPOBOAMIN IyTE€M OLIEHKU TPEHIOB JJIs1 NMPEIKOJIOHOYHOM
NPOBOAMMOCTH U JaBJIEHUS, YTOOBI ONpENESUTbh TOYKY, B KOTOPOW KOJIOHKA BKJIFOYECHA B
NPOM3BOACTBEHHYI0 JHHMIO. (Co3maHa 3JEKTpOHHAs Taliuia M HACTPOCHA UL TOJyYEHHS
JAHHBIX O MOTOKE U MPOBOAMMOCTH C CEpBepa C MCIONb30BAaHHEM pacueTHOro uHrepsana 10
CEKYH/I B Ka4eCTBE MPOIOJIKUTEIBbHOCTH (PPOHTA.

[0126] /lanHBIE MO ONPOBOAMMOCTH HOPMAJIM30BAIM MyTE€M YCTAHOBKM MAaKCHMAaJIbHOTO
3HAa4YeHHUsT Ha | W MUHUMAJIBHOTO 3Ha4deHHs Ha 0 W MPONOPIMOHAIBHOTO MAaCIITaOMPOBAHUS
apyrux Todek. Kpome Toro, naHHble MoToka mpeoOpa3oBbIBAIN B JaHHBIE 00bEMa KOJOHKH.

[0127] PaccumThiBamu HadaldbHYI0 KYMYJSITHBHYK (PYHKLHIO ramMma-pacrpenesieHus,
UCTIONB3Ysl T€ JK€ HadaJibHble mapamerpsl k-Ou Vi, uto m nna mopyns PL. V; Bbrwranu us
Ka)XXJIOT0 3HaueHus: o0beMa B wieHe X (QYHKIMU raMma-pacrpeneneHus. YToOpl HOpManu3oBaTh

NPOBOAUMOCTb, KOTOpasi BO3pacTaja B IPOLECCe OUMUCTKM, YCTaHABIMBAJIU 3HAYCHMUS
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npoBoANMOCTH Ha O 117151 00beMOB MeHbIIe Vi, a MAKCUMYM yCTaHaBJIMBAIX Ha 1.

[0128] s kaxxmoit ToukH 00beMa BBIMUCIISIIN Pa3HULY (TIOTPEIIHOCTD) MEXIY KaKIbIM
3HAYEHUEM NMPOBOAMMOCTH U aNNPOKCUMUPOBAHHONU MOAENbI0. KpoMe TOro, BBIMUCIAIN CyMMY
KBaJpaTOB OTKJIOHEeHUH B nuanasone ot 0,5 no 1,8 CV. PaccuurbiBaniu napaMeTpbl HAMITy4LIeH
amnnpoKCUMALMM  KYMMYJIAITUBHOW (YHKLHMH TaMMa-pacnpenesieHuss C HCHOJIb30BAHHUEM
pematenst Excel Solver nnst Haxoxmenus napamerpoB k, 6, u Vi, mo KOTOPBIM CTPOMJIH

MOJIEIbHYIO KPUBYIO C MUHHMAJIbHBIM 3HAUE€HUEM JIJISl CYMMBI KBAJPATOB, UCTIONb3YS
V-V
C=1-1/Tk) vk, 5 ) @opmyna la.

Breruncnenuss Ha pewarene nposoawniu ¢ 10,000 wurepanusMu ¢ UCHOJB30BAHUEM
HenuHeiHoro crocoda GRG ¢ orparnyernsmu k >0,0001 u Vi> 0 nist obecrieueHus: HaUy et
anmnpOKCUMALIIH.

U3 koHeuHbIX 3HaUeHul k, 6, u Vi pacCUUThIBAIU CIIEIYIOIHE apaMeTpPh:

Cpenuee 3nauenuie (Vn), u=k0+V},

Jucnepcus, 6° (kaapar curma) = k6’

Mopna = (k-1)0+V;

L o? k6L

BITT =—

=L =
N, u T (kO + V)

PaccunTpiBanu CpeqHIOI0 CKOPOCTh MOTOKA M MPEIKOJOHOYHOE IAaBJIEHUE 32 MEPHUON OT
0,5 o 1,8 CV mns kaxknoro pponra.

AHanu3 U OLIeHKa KpUTEPUEB NMPUEMIIEMOCTH:

HopwmanbaoCTh

[0129] Pesynsratel BOTT u CK kax nn1s ¢ppoHTa ypaBHOBEIIMBAHUS, TaK U U GPOHTA
IPOMBIBKH OLICHMBAJIM HA HOPMAJBHOCTD IyTEM ITOCTPOSHUS rpadpyiKa MIOTHOCTH BEPOSITHOCTH.
Ha rpaduxax miaotHoct BepositHocTH (Pur. 3-12) Touku aannbix (pesynstatel BOTT wnu CK)
NPEACTABISIIOT cO00M (hakTHUeCKOoe KyMyJISITUBHOE pacrpereneHue, HalOmomaeMoe B mpooe.
JIMHUY TIPENCTABISIOT ANMPOKCUMUPOBAHHOE KYMYJIITHBHOE PAaCTpeNieieHne, a TaKKe BEPXHUN
U HIWKHUHA JOBEPUTEJbHbIE HWHTEPBAJbl HAa OCHOBE HOPMAJBHOTO pacClpeneieHuss C
UCIIOJIB30BAaHUEM NMapaMeTPOB, OIeHEHHBIX 1o npobe. Illkany nponeHTunei nmpeodpasyroT Tak,
YTO ANMpPOKCUMHPOBAHHOE pacrpenesieHne odpaszyer npsMyro JauHH0. Kaxnaeii 3 HaOOpOB
nanHbix BOTT u CK orpanmuern 0 Ha HWKHEM KOHIE, OJHAKO MOJENb HOPMAJbHOTO
pacripeneneHusi yKa3plBa€T HA OTpULATENbHbIE 3Ha4deHUs. [lonyueHHbIe rpadUKH TUIOTHOCTH
BEPOSITHOCTH HMMEIOT KpUBOJMMHEHHY0 ¢opmy. Cm. ®ur. 3-6. Takum oOpa3om, Iydiyro
aNMPOKCUMALIMIO  PE3YJIbTATOB  IMOJYYAalOT MPH  HCIOJBb30BAHUHM  JIOTAPU(PMHUUECKOTO
npeoOpazoBanmst. Cm. @ur. 7-10 mna rpaduka MIOTHOCTH BEPOATHOCTH JIOTapU(MHUECKH
npeoOpa3OBaHHBIX JAHHBIX.

[0130] [auubie mist cpenHero 3Hadyenwus (V) Takxke ObUTH OLEHEHBI HA HOPMAJBHOCTD.
Ha @ur. 11 u @ur. 12 noka3aHo, 4TO JaHHBIE COOTBETCTBYKOT HOPMAJIbHOMY PACIpPEICICHUIO U
UMEIOT BCEr0o HECKOJIbKO BhIOpOCcOB. Takum 00pa3om, HUKAaKoro mpeodpa3oBaHusi He TpedyeTcs.

DTOT mapamMeTp HE YyKa3aH B IPOTOKONE, HO OOEeCrne4yMBaeT IOJIE3HOE MOATBEPKACHHE
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JIOCTOBEPHOCTH amNPOKCUMUPOBAaHHON kpuBo#. Ilo pesynmpTaraM 3TOro aHamusa Takxke OyayT
MOJIy4€HbI KOHTPOJIbHBIE MPEAEIIbI 151 9TOrO MapaMeTpa.

Wnentudukaiys BBIOPOCOB U MPUYHH BapUALIUH.

[0131] [dnst uperTudukamy BHIOPOCOB U OLEHKHA U3MEHYHBOCTH PE3YJITATOB, CTPOUIIH
KOHTPOJIbHbIE JAMarpaMMbl i Kaxgaoro mnapamerpa. Cm. @ur. 13-22. B KOHTPOJBHBIX
auarpaMmax HCrojib3oBaii  mpeoOpasoBanHbie manHbie BOTT u CK, rme npumensuiu
npeoOpa3oBaHHe Ha OCHOBE HATypasibHOro Jorapudma. /laHHble TakKe HaHECEHbI Ha Tpaduk B
BHUJI€ BPEMEHHOTO psijia ¢ MPeoOpa3soBaHHBIM BEPXHUM KOHTPOJIBHBIM MPEAEIOM JIJIsl KaXKI0ro M3
3THUX MapPaAMETPOB.

[0132] BOTT: B pesyabrarax BOTT nHaOmronmaroT psim BHIOPOCOB M TPEHAOB KakK JUIsI
(poHTa ypaBHOBEIINBAHUS, TaK U Ui (poHTa poMbIBKU. Kpome Toro, Ha @wur. 13 u ®ur. 18
MOKAa3aHbl TPEHAbl B JAHHBIX HAa OCHOBAHUM NpaBWJl KOHTposbHbIX KapT Illyxapra 1, 2 u 3,

NPE/ICTABJICHHBIX KBaJpaTaMd Ha (uUrypax ¥ MPOHYMEPOBAHHBIX B COOTBETCTBHUH CO

CJIENYIOLIHM.
HUcnbiTanue IIpaBuao

1 1 TO4YKa BBIXOIWT 32 KOHTPOJIbHBIE MPEAEIIbI.

2 8 To4ek Ha OTHOM CTOPOHE OT LEHTPAJIbHON JIMHUU.

; 6 MNOCIeNOBaTEIbHBIX TOYEK C TMOCTOSHHBIM  BO3pacTaHUEM WU

CHMIKCHHUEM.

ITapTun, B KOTOpBIX HAOMIONANM 3THUMH OTKJIOHEHHSIMH, HE WCKIIOYAIM W3 aHaIu3a,
MOCKOJIBKY OHU XapaKTEPHBI AJIs1 IPUEMJIEMOTO ITPOLIECCa.

[0133] Ha obenx xoHTposabHbIX auarpamMmax (@ur. 13 u @ur. 18) moka3aHO MHOKECTBO
HapylueHui npasuna 1 xoHTposbHBIX KapT IllyxapTa, 4TO Take BBIXOAWUT 3a KOHTPOJbHBIE
npenenbl. B kaxaom ciydae mnpoOsieMbl HAEHTHOUIMPOBAIN U KOPPEKTUPOBAIN IyTEM
MOBTOPHOTI'O KOHIAMLIMOHUPOBAHUS KOJIOHOK.

[0134] Kak 1 03xunanoch, psi IpOrOHOB COOTBETCTBOBAJI KPUTEPHUSIM TMpaBUII 2 U 3 U3-3a
pa3nuyuuii B cUCTeMaxX KOJIOHOK. Jlyisi manbHelinel OLIEHKH TPEHIOB ObUTM IMOATOTOBJIEHbI
rpadKu BpEMEHHBIX PSIIOB JAHHBIX, CTPYIITUPOBAHHBIX B 3aBUCUMOCTU OT CHUCTEMBI KOJIOHKH
(®@ur. 23-24) u ycraHoBkH (Pur. 25-26). DTH AuarpaMMbl MOKa3bIBAIOT, YTO OOJIbINAST YaCTh
CHELMANIbHbIX MPUYMH HW3MEHYUBOCTU OTHOCHUTCS K Jerpajaliil KOJOHKH U HEKOTOPBIM
OTAeNbHbIM OTKJIOHeHUsIM. Tpenasl yBenudenuss BOTT oueBuAHBI s KaKAOH KOJOHKH C
TE4YEeHHUEM BpeMeHH s ppoHTa ypaBHOBewnBaHus (Pur. 23). OTkIoHEeHUs, HAOMOIaeMble IS
(poHTa POMBIBKH, MO-BUAMMOMY, MPOUCXOIAT B Pa3HbIX YCTAHOBKaxX B pa3Hoe Bpems (Pwr.
26)

MNPOU3BOAUTCIIBHOCTHU KOJIOHKH HAXOAUTCS B YCTAHOBKCE.

, Ha OCHOBAHMM YEro MOXHO TNPEANONOXKUTb, YTO HCTOYHHK H3MEHYMBOCTH
[0135] Cymma xeaopamoe (CK): Cymma KBaapaTOB NpeACTaBisieT cOOOH MoOKa3aTeb
TOTO, HACKOJIBKO OJIM3KO JaHHBbIE TaMMa-paclipeleleHus] COOTBETCTBYET IAaHHBIM IpOLEcCca.
OTOT moKasaTenb Mo3BONsAET yOenutbcss B nocroBepHocTH pesyibrata BOTT. KonrponbHbie

avarpaMmbl Uil TIpeoOpa3OBaHHBIX JAaHHBIX TMOKa3aHbl Ha Pur. 15 u Pur. 20 ans
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YPaBHOBELIMBAHUS U MPOMBIBKH COOTBETCTBEHHO. JTOT IOKAa3aTelb HMMEET TOJBKO BEPXHUI
KOHTPOJIbHBIN npenen. Ha dur. 15 nokasanel 6 TOYEK, BBIXOAALINUE 3a BEPXHUM KOHTPOJIbHBIN
npenen. Yerbipe u3 HUX CBsizaHbl ¢ Oosee BbicokuM mokazatesieM BOTT. [Ipu ucnonp3oBaHum
cepust 880572M HaOmonanyu mpepbIiBaHUE MOTOKA BO BpeMsi (PPOHTA, UTO BBI3BIBAJIO BBICOKHUIA
nokaszarenb CK, Ho He moBiusio Ha BOTT.

OueHka NoTOKa U JaBJIECHHUS.

[0136] [Inst onpenenenust MOOBIX BBIOPOCOB OLIEHUBAIN CPEIHIOID CKOPOCTh MOTOKA M
NPENKOJIOHOYHOE JaBJieHHe JUIsi Habopa JaHHBIX. YCTAHABJIMBAJIU B3aUMOCBSI3b MEXKIY
BBISIBJICHHBIMH Pa3IMUMAMU U OLIEHUBAJIN PE3YJIbTaThL

[0137] Tpenap! CKkOpPOCTH MOTOKA U MPEAKOJIOHOYHOIO AABJIEHUS NPEACTABICHBl Ha Dur.
27-30. JlnarpamMMbl MOKa3bIBAKOT MPEBOCXOAHBIH KOHTPOJIb CKOPOCTH MOTOKAa HAa KAaXIOM W3
5TanoB. Bo BpeMs NaHHON OLIEHKH W3MEHSUIM CKOPOCTb MOTOKA MPOMBIBOYHOIO pacTBOpA .
OTmeueHbl BapHallMK MPEJKOJIOHOUHOTO JaBJIeHMs, OTHOCSIIHUECS K YCTAHOBKE U KOJIOHKaM, HO
MO CYIIECTBY OHO CTa0WJIBHO B mpeneniax auamnasona. Ha dwur. 31 mokazaHo, 4TO M3MEHEHHE
CKOPOCTH TOTOKa IMPOMBIBOYHOIO PacTBOpa HE OKa3blBaeT 3HAUMMOIO BIIMSHUS Ha 3HA4YEHUE
BOTT.

KoHTponpHbIe npenes! Ut KOJOHKU Ha Oenke A

BOTT:

[0138] ITokasatens BOTT HenmocpencTBEHHO CBsI3aH C XapaKTEPUCTUKAMU KOJIOHKH, a
TaKXKe 3aBHCHUT OT JPYrux (PakTOpOB B CHUCTEME, KOTOPbIE MOTYT YBEJIWYHMBATH PAa3MbIBAHHE.
Pesynprat nomxen coctaBnate >0. Konrponbubie npenensl anst BOTT namnyumum oOpazom
ONpENeNAIT C HCIONb30BaHWEeM mpeoOpasoBaHust bokca-Kokca ¢ ucnonbp3oBaHHEM
HaTypasibHOro Jorapudma (A=0), kak nokazaHo Ha @ur. 13 nns GpoHTa ypaBHOBEIIMBAHUS U HA
@ur. 18 nmns ¢ponra mpombiBKM. Ha KOHTPONBHBIX IuarpaMmax IOKa3aHbl KOHTPOJIbHBIE
npernebl Al TpeoOpa3OBaHHBIX JAHHBIX, PACCUMTAHHBIX 10 Minitab ¢ mpuMeHEeHHeM CpeIHUX
CTaHIAPTHBIX OTKJIIOHeHMM +/- 3 (cM. Takke Tabmuiyy 2 Huwke). CTaHmApTHOE OTKJIOHEHHUE
ONpeNeNsiloT HAa OCHOBE CpeJHEero CKoub3sillero pasmaxa. Jlnsg ydera Bapuanui
NPOM3BOJUTEILHOCTH KOJIOHKU B TEUYEHHE CPOKA HKCIUTyaTALlMU KOJIOHKHU BBIOPAH CKOJIB3SIIIUN
pa3max, coctaysrouuii 100. ITpoBonsar oOpatHoe nmpeoOpasoBaHue (e€¥) BEpXHEr0 U HUKHETO
KOHTPOJIBHBIX MPEAENIOB U ONPEAeTeHUsT KOHTPOJbHBIX MPEIENIOB IJIsl HEeNnpeoOpa3oBaHHBIX
JAHHBIX.

[0139] I'paduk BpemeHHBIX psimoB mist pe3yipratoB BOTT u KOHTPOJBHBIX HpenenoB
s kaxnoro ¢ponra mokazad Ha @ur. 14 u @ur. 19. Oxkunaercs, 4TO KCIUIyaTalHsl B 3THUX
npenenax NpPUBENET K IOJNYYEHHIO TNPHEMIIEMBIX XPOMAaTOrpaUYecKnx XapaKTepUCTUK Ha
OCHOBE 0030pa HCTOPUYECKHX MAHHBIX. 3HAYEHHs, BBIXOMSIINE 32 BEPXHHE KOHTPOJBHBIE
npefensl MOTYT yKa3blBaTh Ha MPOOJeMbl C TOTOKOM KOJIOHKM W JOJDKHBI TIPOUTH
JOTIOJIHUTENBHYIO OLIEHKY. 3HA4€HMs], BBIXOSIINE 332 HI)KHHUE KOHTPOJIbHBIE MPENEN OB MOTYT
yKa3bIBaTh Ha OIIHNOKY B pacyeTax.

Cymma kBagpatos (CK):

[0140] CK xBagpaToB mpencTasiseT cOOOH Mokas3aTeib TOro, HACKOJIbKO OJIM3KO MOZENb
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raMMa-pacrpeeNeHus] COOTBETCTBYET AAHHBIM. JTOT ITOKAa3aTeNb NPUMEHSIOT JIJIsl 0OecreueHus
toro, yto 3HaueHus1 BOTT, paccuuranubie ¢ nomornpio Merona GDTA, cooTBETCTBYIOT NaHHBIM
npouecca. HuwxHuil npenen OTCyTCTBYET, U Pe3yJIbTaT NOKEH COCTaBATh >0. KOHTpOnbHBIN
npenen 1 CK HanmydmmM o0pa3oM ONpenessitoT ¢ UCIOIb30BaHueM npeoOpasoBanus bokca-
Kokca ¢ ucronb3oBaHueM HaTypanbHOro jorapugpma (A=0), xak nokasano Ha ®ur. 15 nns
¢ponTa ypaBHOoBemnBanus 1 Ha @ur. 20 aust ppoHTa npombiBku. Ha KOHTPONBHBIX AHarpaMmax
HIOKa3aHbl KOHTPOJIbHBIE TIPENIENbl IS MPeoOpa3OBaHHbBIX JaHHBIX, pACCYUTaHHBIX 1O Minitab ¢
NPUMEHEHUEM CPEeHUX CTaHJAPTHBIX OTKJIOHeHWH +/- 3. CraHmapTHOE OTKJIOHEHHUE
ONpeNeNsiloT HAa OCHOBE CpeJHEero CKoub3silero pasmaxa. [Jlnsg ydera Bapuanui
NPOM3BOJUTEILHOCTH KOJIOHKU B TEUEHHE CPOKA HKCIUTyaTallMH KOJIOHKHU BBIOPAH CKOJIB3SIIIUN
pasmax, coctassiromiuii 100. KOHTponbHBIE AMarpaMMbl MOKa3bIBAOT BEPXHUE KOHTPOJIbHBIE
npenensl Uil IpeoOpa3OBaHHBIX JAaHHBIX, KOTOPBIE MOABEPTIN OOPAaTHOMY MpeoOpa3OBaHHIO
st monydenus: 3HadeHuid 0,050 u 0,989 mist ppoHTa ypaBHOBemMBaHUS U (PPOHTA POMBIBKU
cooTBeTcTBeHHO (cM. Tabmuiy 2). I'paduk BpemeHHBIX psimoB 1isi pesyibratoB CK wm
KOHTPOJIBHBIX TPENEIIOB sl Kakaoro gpponra nokaszaH Ha @ur. 16 u @ur. 20. Pesynbrarsl, He
BBIXOISINME 3a TMpenenbl, o0ecrneunBarOT COOTBETCTBHE MOJENHM JaHHBIM, a Takke
UCTOPUYECKUM pe3yJbTaTaM. Eciau pesynbrar BBIXOAUT 3a MpeAensl 3TOr0 Auana3oHa,
CYLIECTBYET BEPOSATHOCTD CIIELUAIbHON MPUINHBL.

Cpennee 3HaueHue:

[0141] Cpennee 3HaueHre nOOABISIIN B KAYECTBE BTOPOTO MMOKA3aTENIsl TOYHOCTH MOJEIH
ramma-pacrpenenenusi. CpenHee 3HaUeHHE NPEACTABISIET COOOH TEOPETHUECKUI LIEHTP MAacChl
¢poHTa M BCerga AOIKHO COCTAaBJIATH OKOJO | oOBeMa KOJIOHKHM, €CIM B CHCTEME He
NPUCYTCTBYIOT ApYyrHe (akTOPbI, BbI3BIBAIOLINE €€ CIIBUT, TAKUE KaK OOJBIION TOMOJHUTENbHBIN
00BbeM KOJIOHKH WM B3aUMOJEHCTBHE MEKNy MOABMKHOM (aszoit u cmonoii. CpenHue 3HaYeHUS
Kak Juis (pOHTa ypaBHOBELIMBAHUS, TaK U U1 (PPOHTA NMPOMBIBKU NPHMEPHO PABHOMEPHO
pacnpeneneHbl U He HYXIalTcst B ipeodpaszoBanuu, cM. @ur. 11 u @ur. 12. CpenHee 3HaYeHHE
(bpoHTa ypaBHOBELIUBAHUS TUIOTHO pacrpenesieHo Ha ypoHe npudausutenbro 1,07 CV, mpu
5TOM HEKOTOpble BBIOPOCHI OTMEYEHbI C O0EMX CTOPOH U C BEpPXHEH CTOPOHBI OHH
npubmwkarotes K 1,2, cm. @ur. 17. @poHT NPOMBIBKM AEMOHCTPHPYET HECKOJBKO OOJbIIue
Bapuauuu ¢ neHtpoM Ha 0,99 CV, mpu 3TOM HECKOJIbKO HMKHUX BBIOPOCOB MPUOMIKAIOTCS K
0,8 (cm. @ur. 22). PekOMEHAYIOT MPUMEHSITh KOHTpOJbHbIe npenenbl oT 0,80 mo 1,20 CV s
CpeInHero 3HaueHus Jisi 00enux GpoHTOB (cM. TabmuIy 2). ITO MpHEMIIEMO, TIOCKOJIBKY CpeaHee
3HAYEHUE HE SIBJISIETCs MOKA3aTeeM MPOU3BOAMTENIBHOCTH KOJIOHKH, HO €rO HCIOJB3YIOT AJIs
NPOBEPKHU MPaBUJILHOCTH aHaiu3a. bosee jkecTkre KOHTPOJIbHBIE Mpenesbl MOTYT MPHUBECTU K
HEHY>KHON 4yBCTBUTEIbHOCTH JIsl 3TOU MPOBEPKH.

Tabmuma 2. Pexomennyemeie 3Hadenuss BOTT, CK u cpenqHUX KOHTPOJIBHBIX MPENETIOB
IUIE OYMCTKU Ha KOJIOHKe Ha Oenke A Bo xonme wusroromjieHus mnpernapata REMICADE®

(uapIMKCIMa0)

DpoHT IHapamerp BepxHuii KOHTPOJIBHBIN HuKHui KOHTPOJIbHBIH
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npeaen npeneJ
BOTT 0,243 0,027
PaBHOBecHOE
CK 0,050 H/m
COCTOSTHUE
Cpennee 1,20 0,80
BOTT 0,352 0,011
ITpombiBKa CK 0,989 H/n
Cpennee 1,20 0,80

IMpumep 2 - IIpuMeHeHre aHajIK3a NEPEXOIa raMmMma-pacripeeieHus sl OOHAPYKEHHUSI
cyOONTHUMAaIbHOH MNPOU3BOIUTENILHOCTH KOJIOHOK JJisi  XpoMartorpaduu Ha Oenmke A,
ucnonb3yembIx npu uzrorosnennu npenapata REMICADE® (undnukcumad)

[0142] TIlponecc wusroroBneHusi Tepanetudyeckoro aHtutesa REMICADE®
(uH(pIMKCMMa0) BKJIIOYAET HECKOJBKO  STAloB, YEThIpe M3  KOTOPBIX  BKJIIOYAIOT
XpoMmarorpa@uyeckyr0 OYMCTKY. AHanmu3 mnepexonma ramma-pacnpenenenus (GDTA) nns
KBaJM(HUKALNN KOJIOHKU MPUMEHSUTH K IBYM WJIH TPEM MEpPexojaM Ha KaKIOM U3 3THX 3TaIlOB
W3TOTOBJICHUSI C HCIOJb30BAHWEM KOJIOHKH. B 3TOM mpumepe ommcaHo MpHMEHEHHe crocoda
GDTA Ha »3Tame OYMCTKM Ha KOJIOHKE Ha Oelke A, TNPUMEHSEMOro IpH H3TOTOBJICHUH
npenapata REMICADE® (unpaukcumald). Ilpoliecc OYMCTKM BKIIIOYAET JBA TMEPEXOOHBIX
¢poHTa, T. €. ypaBHOBEIIMBAHHE U TNPOMEKYTOUHYI) IPOMBIBKY, KOTOPBIE TMOAXOMAT IS
npumeHeHuss GDTA, kak onucaHoO B HACTOALLEM JOKYMEHTE.

[0143] GDTA BemonHsnu Ha 45 (QpoHTAX YypaBHOBEUIMBAHUA, IOJYYEHHBIX IPU
nocienosarenbHo  ounctke 45 mapruii  npemapara REMICADE®  (undamnkcuma0),
comepkaumx 23 maptuu, oOpaboTaHHbIE Ha cucTeMe KOJOHOK 883333MO01, u 22 maptuu,
obpabotaHHble Ha cucreMe KOJOHOK 885473MO001. AHanms3 ramma-pacnpeneneHus (poHTa
NPOBOAMJIN OAHOBPEMEHHO C H3rOTOBJIEHHEM, M €ro IpOBEJEHHE He BIMUIO Ha IPOLECC
U3TOTOBJICHUsI. Bce mpouecchl WM3rOTOBJCHUS, MOHHMTOPHUHTAa M KOHTPOJSI BBIMOJHSIIH C
UCTIOJIB30BAHHEM COBPEeMEeHHbIX 3 (eKTUBHbIX mnpouenyp. IIpm oOdYHCTKE KOJIOHOYHOM
xpomarorpadueii npenapata REMICADE® (uH(pnukcnMad) perucTpupoBaid MPOBOAUMOCTD
(T. €. BBIXOJHOW CUTHAJT KOJIOHKH ) M TTOTOK 3JIF0EHTA (T. €. CYMMAapHbBIN MOTOKA).

[0144] Tpenn pesyasratoB BOTT npu ypaBHOBemnBanuu aist 45 maptuii (cm. @ur. 32)
MOKa3aJl 3HaYUMYIO PasHHULY MEXIy CUCTeMaMM KOJOHOK. CylIecTBYIOLIHUE CPEACTBA KOHTPOJIS
NPU OLIEHKE KOJIOHKH HE BBIABUJIM HUKAKUX PAa3IMYMA MEXKIYy IBYMs CHCTEMAaMH KOJIOHOK.
Onenka BbIXO#a MapTuu mokKazajda 3HauuMoe (p=0,001) pasnuume Mexay MNapPTUAMH,
00pabOTaHHBIMH B JIByX CHCTEMAax KOJIOHOK, OIeHHWBaeMoe Kak Ha 4,3% Hike Uis CHCTEM
KOJIOHOK ¢ Oonee BbicoknMH 3HaueHHssMH BOTT. IlpoBenu OmeHKY APYruX MOTEHLMAIbHBIX
(akTOpOB, M OHU HE MOKA3aJIU KOPPENSUH C pa3HHLEH B BbIxohe. Takum oOpa3oM, BBIBOA H3
3TOTO aHAJIM3a 3aKJIFOYAETCS B TOM, YTO Pa3HULA B NMPOU3BOAMTEIBHOCTU KOJOHKHU IpHBENA K
CHIDKEHHMIO BbIXOZa mpoaykTa. OCHOBBIBASICb HAa JTHX MJAaHHBIX, Mepel MPOAOJDKEHUEM

OKCILTyaTallu KOJIOHKY € MCHBIIHNM BbIXOAOM KOHAWIHUOHUPOBANU JIA YJIYUIICHUSA HACAAKU
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KOJIOHKU. JTOT MpUMEp JEeMOHCTpUpPYeT 4yBCTBUTENbHOCT Meroga GDTA mnpu oueHke
Ka4ecTBa XpOMaTorpapuueckol KOJIOHKH.

ITpumep 3 - IlpumeHeHne aHann3a Mepexoa raMMa-pactpeneseHus A KBaTu(pUKaLu
KOJIOHKH 111 XpoMaTorpadudeckux kojaoHok ¢ SP-Sepharose High Performance, ncnonb3yembix
npu m3rorosienuu npenapara REMICADE® (undankcumal)

O6uee onucanue:

[0145] Kakx obcysxnanoce Beiie, mporecc usrotoBieHust npenapara REMICADE®
(uHQUMKCMMAa0)  BKJIIOYAET  HECKOJBKO  OSTAmoB, YeThIpe M3  KOTOPBIX  BKJIIOYAIOT
Xpomarorpad@uyeckyro OUMCTKy. B 3TOM mpumepe ommcaHo npumeHeHue criocodba GDTA Ha
sTame ouucTKH Ha KosioHke ¢ SP-Sepharose High Performance (SPHP), mpumensiemoro npu
msrotosieHuu npenapara REMICADE® (undnukcumab). Komonka SPHP npencrasisier coboit
KOJIOHKY JJIsi KaTHOHOOOMeHHOW xpomatorpaduu. IIpouecc OYMCTKH BKIFOYAaET TPHU
NepexoHbIX (PPOHTA, T. €. (PPOHTA ypaBHOBEIIMBAHHUE, (PPOHTA MPOMBIBKY BOJOU JIJIsl UHBEKIIHI
u (poHTa KOHCEpBaUMH, KOTOpbBIe noaxomaT st npuMmeneHuss GDTA, kak omucaHo B
HACTOSIIEM JOKYMEHTE.

[0146] GDTA BbmonHsuin Ha 69 (poHTax mMmocie OYUCTKU 23 TapTUH Tpernapara
REMICADE® (undpnuxkcumad), conepxkamux 23 (poHTa ypaBHOBELIMBAHUS, IPOMBIBKH BOIOH
Vi MHBEKUMH W KOHCepBalMM, AHAIN3 ramma-pacnpeneneHusi (QpoHTa MPOBOAMIN
OJHOBPEMEHHO C M3TOTOBJICHHEM, H €r0 MPOBEIECHNUE HE BIISUIO HA MPOLIECC M3TOTOBJIEHUS. Bee
NpOLeCChl HW3TOTOBJIEHUS, MOHHTOPMHIA W KOHTPOJI BBIIOJHSUIM C  HCHOJIB30BAHHUEM
coBpeMeHHBIX 3¢ dexTuBHbIXx npouenyp. IIpum ounucTke KONOHOYHOW Xpomarorpadueit
npenapata REMICADE® (undaukcumab) perucTpupoBajd NMPOBOAUMOCTb (T. €. BBIXOJHOMN
CHUTHaJI KOJIOHKH) U TTOTOK 3JIFOEHTA (T. €. CyMMapHbIil IOTOKa).

[0147] B nomonnenue k nposeaeHuto GDTA mpu skcrulyataliiil KOJOHKHM B PEKUME
peasbHOro BPEMEHH, TaKXKe PEerMCTPUPOBAIM U aHAJIN3UPOBAJIM UCTOpUYECKUE aHHbIe s 189
nepexonHbIx (POHTOB, 0OPaOOTAHHBIX B TEUEHHE YEThIPEX MPEAbIAYLINX JIET, KaK OMHUCAHO B
HacTosimeM nokyMmeHte. HaGop manHbIX Bkitowan 64 ¢ponrta ypaBHOBeumBaHusi, 63 ¢poHTa
NPOMBIBKM BOAOW I MHBEKIUI U 62 (HpoHTA KOHCEpBAMH. DTOT HAOOp MaHHBIX BBIOMpAIU
TaK, 4YTOObI 00ECIIeYNTh PABHOMEPHOE PACTIPeIeTICHNE 10 BCEMY CPOKY SKCIUIyaTallud KOJOHOK,
Y OH MPENCTaBJsIET COO0M 6 HACATOK KOJIOHKH.

[0148] GDTA nns ¢pponToB kosmonku SPHP mpoBogmiy B COOTBETCTBHH C OMTUCAHUEM B
npumepe 1 Beime. B xome storo anamusa monyueHbl usmepenuss BOTT, CK u cpennero
3Ha4YeHUs1 AN Kakaoro ¢ponrta. KoHTponbHBIE Mpenenbl, BBIBEACHHbIE M KaKIOTO U3 STHX
TpeX MapaMeTPOB HA OCHOBAHMU CTATUCTHUYECKON OLIEHKH, MepEeUNCIIeHbl HIDKE B Tabmuie 3.

KonTponenble npenens! 17151 konoHku SPHP:

BOTT:

[0149] Ilokazatens BOTT HemocpencTBEHHO CBSI3aH C XapPaKTEPUCTUKAMH KOJIOHKH, a
TaKXXe 3aBHCHUT OT JPYrux (PakTOpOB B CHUCTEME, KOTOPbIE MOTYT YBEJIWYHMBATH Pa3MbIBAHHE.
Pesynbprar pnomken cocraensite >0. Konrponpable npepen mnst BOTT Hamnyummm obpazom

ONpefiesIIOT € UCTONIb30BaHUEM mpeoOpasoBanus bokca-Kokca ¢ ucmnonp3oBaHuem



32

HarypanpHOoro Jjorapupma (A=0). KoHTposbHbIe mpenesbl aisi MPeoOpa3OBAaHHBIX JAaHHBIX
paccunteiBaM 1O Minitab ¢ mNpUMEHEHMEM CpeOHHX CTaHIAPTHBIX OTKJIOHEHWH +/- 3.
CranaapTHOE OTKJIOHEHHE ONPEENsAOT HA OCHOBE CPEHEro CKONb3sllero pasmaxa. Jis ydera
BapUaLil NMPOM3BOJUTENBHOCTH KOJIOHKM B TE€YEHHE CPOKA SKCIUIyaTalluM KOJOHKU BBIOpaH
CKOJIB3ALINNA pa3zMax, cocrasistomuii 25. Ilposoasar oOpaTHoe npeodbpaszoBanue (e*) BepXHEro u
HIDKHETO  KOHTPOJIBHBIX ~IPEAEeJOB AN ONpeNeseHHss KOHTPOJBbHBIX MPEAeNoB I
HerpeoOpa3oBaHHBIX JAaHHbIX. I paduk BpemMeHHBIX psioB st pesyiasratoB BOTT u
KOHTPOJIBHBIX TPENENIOB ISl KaXaoro ¢ppoHTa nokasan Ha ®wur. 33 (GpOHT ypaBHOBEIIMBAHUS)
@ur. 34 (ppoHT nNpOMBIBKM BOAOW i WHBEKUM) W Pur. 35 (PpOHT KOHCEpBALHH).
Oxupaercs, 4To SKCIUTyaTalldss B OTUX IIpenaesax IMpUBENeT K IMOJNyUYEHUI0 IPUEeMIIEMbIX
XpoMaTorpa@UIeckix XapakTepPUCTUK HAa OCHOBE 0030pa HCTOPUYECKHUX ITAHHBIX. 3HAUEHUS,
BBIXOJSIIIIME 32 BEPXHHE KOHTPOJIbHBIC MpPEIeNbl MOTYT yKa3bIBaTh HAa MPOOJEMBI C TIOTOKOM
KOJIOHKH W JOJDKHBI TPOWTH JIOTIOJHUTENbHYIO OIEHKY. 3HAuU€HHs], BBIXOMSLINE 33 HIDKHUE
KOHTPOJIbHBIE MTPEENIOB MOTYT YKa3bIBaTh HAa OIIHUOKY B pacyerax.

Cymma kBagpatos (CK):

[0150] CK xBagpaToB mpencrasisieT cOOOH MOKa3aTeb TOro, HACKOJIBKO OJIM3KO MOJIENb
raMMa-pacrpeeieHusl COOTBETCTBYET AAHHBIM. JTOT MOKA3aTeNb MPUMEHSIOT JIJIsl 0OecreueHus
toro, uto 3HaueHuss BOTT, paccuuranneie ¢ momormpio crocoda GDTA, cOOTBETCTBYIOT
JaHHBIM mponecca. HukHuill npenen OTCYTCTBYET, M pe3yJbTaT AOJKEH COCTaBisATh >0.
BepxHuuii kouTponbHeie npeaen 1t CK Hanmydmmm oO6pa3oM onpenessiioT ¢ HCIONb30BaHHEM
npeoOpazoBanmust bokca-Kokca ¢ ucmonb3oBaHMeM HaTypainpHOro Jjorapudpma (A=0).
KonTponpHble mnpenensl ans MpeoOpa3soOBaHHBIX JAHHBIX pacCUdThIBANIM 1o Minitab ¢
NPUMEHEHUEM CPEeIHUX CTaHJApTHBIX OTKJIOHeHuH +/- 3. CraHmapTHOE OTKJIOHEHHUE
ONpeneNsilOT HAa OCHOBE CpPEJHEro CKOJIb3silero pasmaxa. Jlnd ydera Bapuauui
IPOU3BOAUTEIBHOCTH KOJIOHKH B T€UEHHE CPOKA HKCIUTYyaTALMH KOJOHKH BbIOPAH CKOJIB3SIIIHHA
pa3max, coctasnsirornmii 100. IIpoBoaunm oOpaTHOe mpeoOpasoBaHUE BEPXHUX KOHTPOJIBHBIX
npefenoB sl MpeoOpa3OBaHHBIX JAHHBIX Tak, 4ToObl monyuuth 0,110 nns  ¢dponta
ypaBHoBewmmBanusi, 0,027 nist GppoHTa MPOMBIBKH BOAOM aiist mHbekmid 1 0,073 mis ¢poHTa
KoHCcepBaumu (cM. Tabmwiy 3). Pe3ynbrarhl, He BBIXOISIINE 3a TpPeneibl, OOECIeUUBAIOT
COOTBETCTBHE MOJENN JAaHHBIM, a TAK)K€ HCTOPUUECKUM pe3yibTataM. Eciu pe3ynbrar BEIXOOUT
3a MpeAesbl TOro JUana3oHa, CyLeCTBYeT BEPOSATHOCTD CeLUaIbHON MPUYHHBL

Cpennee 3HaueHue:

[0151] Cpennee 3HaueHre MOOABISIN B KAYECTBE BTOPOTO MOKA3aTENs] TOYHOCTH MOJEIH
ramma-pacrpenenenusi. CpenHee 3HaU€HUE NPEACTABIIET COOOM TEOPETUUECKUH LIEHTP MacChl
¢poHTa W BCerga MAOIKHO COCTAaBJIATH OKOJIO | oOBeMa KOJIOHKH, €CIH B CHCTEME He
NPUCYTCTBYIOT APYTHE (PaKTOPBI, BBI3BIBAIOLINE €€ CIIBUT, TAKHE KaK OOJBIION TOTIOJHUTENbHBIN
00BEM KOJIOHKU WJIM B3aUMOAEHCTBUE MEXIY MOABIKHON (pa3oit u cmosoil. CpenHue 3HaUEHUS
s (POHTOB YPAaBHOBELIMBAHUS, NMPOMBIBKM BOAOW AJIi MHBEKLUMI M KOHCEPBALUH HMEIOT
HETIPaBIJIPHOE pPAaCIpefesieHe M He TONYyYalT NpPeuMyllecTBa OT MpeoOpa3oBaHus.

PexomenayroT npuMeHsaTh KOHTpoJbHBIE mpeaesnsl oT 0,80 no 1,20 CV ans cpeaHero 3HaueHus
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Ui Kaxaoro u3 ¢GpoHToB (cM. Tabmuiy 3). DTO mpuemMieMo, OCKOJIbKY CpeiHee 3HaUeHHe He
SIBJISIETCSI TIOKAa3aTeJieM IMPOM3BOAUTENILHOCTH KOJIOHKH, HO €ro HCIOJB3YIOT Ui MPOBEPKH
NpaBIIbHOCTH aHaju3a. OKUIOArOT, 4TO 3TH Mpeaebl OyAyT JOCTATOYHBIMU JUISl BBISIBICHHS
3HAYMMBIX OTKJIOHEHHH OT OXKHAAEMBIX PE3YJIbTATOB pacuera. bojee >KecTkue KOHTPOJIbHbBIE
npeneNbl MPUBOAAT K HEHYKHOW YyBCTBUTEJIBHOCTU JJISI STOH MPOBEPKH, KOTOPast, KAaK BUJIHO,
BAPBUPYETCS B 3aBUCUMOCTH OT CHCTEMbI KOJIOHKH.

Tabmuua 3. Pexomennyemsle BOTT, CK u cpenHue KOHTPOJIbHbIE IPEAEbl Ul OUUCTKU
Ha kosioHke ¢ SPHP B xone usrorosnenus npenapara REMICADE® (undnrkcumad)

®DpoHT ITapamerp | Bepxnuii KOHTpPOJIbHBIH | HMKHMH KOHTPOJIbHBIH
npeaeJ npenaeJ
BOTT 0,081 0,018
PaBHOBeCHOE
CK 0,110 H/n
COCTOsIHUE
Cpennee 1,20 0,80
BOTT 0,066 0,015
IIpombiBKa BOOOM 1151
CK 0,027 H/n
WHBEKLUN
Cpennee 1,20 0,80
BOTT 0,056 0,020
IIpombiBKa CK 0,073 H/n
Cpennee 1,20 0,80

ITpumep 4 - IlpumeHeHne aHaIN3a Mepexoa raMMa-pactpeeseHust A KBaTu(puKaLiuu
KOJIOHKH JUTsl XpOMaTorpaguyeckux KOJOHOK Q2, MCMOb3yeMbIX NMPU U3TOTOBJIEHHH Ipenapara
REMICADE® (undnukcumad)

OO1mee onucanue:

[0152] B stom mpumepe onucano npumeHenue criocoba GDTA Ha stame BTOpHYHOMN
OYUCTKH HAa aHMOHOOOMEHHOH KojioHKe ((Q2), mpUMeHseMOro Npu HM3TOTOBJICHHUU Mpernapara
REMICADE® (undsmkcumad). Komonka Q2 mnpencraBnsier coOOH  KOJNOHKY — JJist
aHMOHOOOMEHHOH xpoMaTorpadun. [IpoLecc OYMCTKN BKIIOYAET TPH MEPEXOAHBIX (PPOHTA, T. €.
¢bpoHT ypaBHOBemMBaHHs, (PPOHT CHATHA OejKa C KOJIOHKH M (PpOHTA KOHCEPBALMH, KOTOPBIE
noaxonat aist npuMmeneHnst GDTA, kak onmucaHo B HACTOSIIEM JOKYMEHTE.

[0153] GDTA Bbmonnsun Ha 68 ppoHTax, cogepxkamux 23 GpoOHTA YPaBHOBEIIHBAHHUS
U CHATHA Oenka ¢ KOJNIOHKH U 22 (QpoHTa KOHCEpBALMU. AHAJIN3 raMMa-pacrpeneneHus GpoHTa
NPOBOAMJIM OZHOBPEMEHHO C HW3rOTOBJIEHHEM, M €ro INPOBENCHHE HE BIISUIO HAa IPOLIECC
U3TOTOBJIEHHUs. Bce mpomecchl HM3rOTOBIEHMS, MOHMTOPHMHIAa M KOHTPOJSI BBINOJHSIIH C
UCTIONIb30BAaHIEM COBPEeMEHHBIX 3(¢eKkTuBHbIX mnponenyp. IIpm odnCTKE KOJIOHOYHOM
xpomarorpapueii npenapata REMICADE® (uHbpnnkcnMad) perucTpupoBaiyd MPOBOAUMOCTD
(T. €. BBIXOOHOM CUTHAJI KOJIOHKH) M TTOTOK JJIF0EHTA (T. €. CYMMAapHbBIN MTOTOKA).

[0154] B nononuenue k nposeneHuto GDTA npu skcrulyaTalluy KOJOHKHM B pEXHUME

PEanpbHOrO0 BPEMEHH, TAK)KE PETUCTPUPOBAIN U aHAJIU3UPOBAIM UCTOPUUYECKUE AaHHble 1 324
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nepexonHbIX (POHTOB, 0OpabOTAHHBIX B TEUEHHE YETHIPEX MPEAbIIYLINX JIET, KaK OMHUCAHO B
HactosmeM nokymenre. HaOop mannbsix Bkitowan 121 ¢ponra ypasHOBemmBanus, 124 ¢gponra
cHATUS OeNka ¢ KOJIOHKU U 79 (pOHTOB KOHCEpBALMU. JTOT HAOOp AAHHBIX BBIOMpANIU TakK,
4T0OBI 00ECIeUnTh PABHOMEPHOE pacrpesiesieHre Mo BCeMy CPOKY SKCIUTyaTalluu KOJIOHOK, U OH
npencrasisier codoit 10 cucTeM KOJIOHOK.

[0155] GDTA nns ¢pponTOB KOMOHKK Q2 MPOBOAMIN B COOTBETCTBHM C ONHMCAHHEM B
npumepe 1 Beime. B xome storo ananusa nosyueHel usmepenus BOTT, CK u cpennero
3HaYeHus1 sl Kakaoro (ponrta. KOHTposbHBIE Mpenenbl, BbIBEACHHbIE M KaKIOrO U3 STHX
TpeX MapaMeTpOB HA OCHOBAHMU CTATUCTHYECKON OLIEHKH, MePEYNCIIeHbl HIDKE B TabmuIe 4.

KoHnTponpHbie npenens! 11t KoJoHKU Q2:

BOTT:

[0156] IToxasatens BOTT HenmocpencTBEHHO CBsI3aH C XapaKTEpPUCTUKAMU KOJIOHKHU, a
TaKXKe 3aBHCHT OT JPYrux (PakTOpOB B CHUCTEME, KOTOPbIE MOTYT yBEJIMYHBATH PAa3MbIBAHHE.
Pesynbrat nomwken cocrasisate >0. Kontponpabie npenen mist BOTT wannyummm oOpasom
ONPENesIIOT € HUCTONB30BaHHMEM mpeoOpasosanHus bokca-Kokca ¢ ucnonmp3oBanneM
HatypanbHoro Jorapupma (A=0). KoHTposbHbIe mpenenbl aisi MPeoOpa3sOBAaHHBIX TAHHBIX
paccuuteiBaM 1O Minitab ¢ mNpUMEHEHWEM CpEeOHHX CTaHIAPTHBIX OTKJIOHEHWH +/- 3.
CTaHgapTHOE OTKJIOHEHHE OIPEAENSIOT Ha OCHOBE CPEIHEro CKOJb3SAIero pasmaxa. s ydera
BapUaLMil NMPOM3BOJUTENHHOCTH KOJIOHKM B TE€YEHHE CPOKa SKCIUTyaTallMH KOJOHKU BBIOpaH
CKONB3ALINHA pa3max, coctasisromuii 100. IIpoBonsaT obpaTHoe npeoOpa3zoBanue (€¥) BepxHEro
U HIWKHETO KOHTPOJIbHBIX TMPEIENOB [JIsl ONpENeNeHHs] KOHTPOJbHBIX MPENeNOB UL
HerpeoOpa30BaHHBIX TAHHBIX.

[0157] I'padux BpemeHHBIX psnoB 1yt pe3yibratoB BOTT u KOHTpOJBHBIX Hpenenos
st Kaxaoro pponra nokasan Ha Pur. 36 (ppont ypasHoBeummBanust) @ur. 37 (GpoHT CHATHA
Oenka ¢ kononku) u Pur. 38 (ppoHT KOHCepBarmu). OKUAAETCS, YTO SKCIUTyaTalMs B STHX
npenenax MNPUBENET K MOJYYEHHIO NPHEMIIEMbIX XPOMAaTOrpadUYecKux XapaKTePUCTUK Ha
OCHOBE 0030pa HCTOPUYECKHX MAHHBIX. 3HAYEHHs, BBIXOISIIME 32 BEPXHHE KOHTPOJbHbBIE
npefenbl MOTYT yKa3blBaTh Ha MPOOJEeMbl C TOTOKOM KOJIOHKM M JOJDKHBI TPOWUTH
JOTIOJTHUTENBHYIO OLICHKY. 3HAY€HHs, BBIXOSINNE 32 HUKHHUE KOHTPOJIbHBIEC TPENESIOB MOTYT
yKa3bIBaTh Ha OIIHNOKY B pacyeTax.

Cymma kBagpatos (CK):

[0158] CK xBagpaToB mpencrasisieT cOOOH MOKa3aTeb TOro, HACKOJIBKO OJIM3KO MOJIENb
raMMa-pacrpeeneHus] COOTBETCTBYET AAHHBIM. JTOT MOKAa3aTeNb MPUMEHSIOT JIJIs1 0OecreueHus
toro, uto 3HaueHuss BOTT, paccuuranneie ¢ momormbio crocoda GDTA, cOOTBETCTBYIOT
IaHHBIM mpouecca. HwkHHMIA mpenen OTCYTCTBYET, M pPE3yJibTaT IOJDKEH COCTaBiATbh >0.
Bepxnuuii kouTponbHeie npeaen 1t CK Hanmydmmm oO6pa3oM OnpenessiioT ¢ MCIONb30BaHHEM
npeoOpazoBanmust bokca-Kokca ¢ ucmonb3oBaHMeM HaTypaipHOro Jjorapudpma (A=0).
KonTponpHble mpenensl anst mpeoOpa3soOBaHHBIX JAHHBIX pacCUdThIBAIM 1o Minitab ¢
NPUMEHEHUEM CPEeIHUX CTaHAApPTHBIX OTKIOHeHHH +/- 3. CraHmapTHOE OTKJIOHEHHUE

ONpeiesIIOT  Ha OCHOBE CPENHEro CKOJb3sIero pasmaxa. Jlios ydera Bapuarmi
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NPOM3BOJUTENBPHOCTH KOJOHKU B TE€UEHHE CPOKA HKCIUTyaTallMi KOJIOHKHU BBIOPAH CKOJIB3SIIUN
pasmax, cocrasysiromuii 100. CtangapTHOe OTKJIOHEHHE ONPENENsd M0 COBOKYIHBIM 1aHHBIM
s (poHTAa COXpaHEHUs, MOCKOJNBKY IPH NPHUMEHEHHH CIIOCOOOB CKOJB3SIIEro pa3maxa
noJy4anau OoJblliee CTAHIAPTHOE OTKJIOHEeHHEe. KOHTpOsbHbIE Mpenenbl NpeaCTaBlIeHbl HUXKE B
tabnune 4. Pe3ynbraThl, HE BBIXOAALINE 32 Ipenenbl, OOECIeYNBAIOT COOTBETCTBHE MOIENN
JAHHBIM, & TaKXXe€ MCTOPUYECKUM pe3yjbrataM. Ecnu pe3ynbTaT BBIXOAMT 3a MPEAENbl 3TOrO
JMara3oHa, CyLIeCTBYET BEPOSITHOCTb CHELIUAIbHON IPUYMHBI.

Cpennee 3HaueHUe:

[0159] Cpennee 3HaueHre TOOABISIN B KAYECTBE BTOPOTO MOKA3ATENs] TOYHOCTH MOJIEIH
ramma-pacrnpenenenusi. CpenHee 3HaY€HUE NPEACTaBIIET COOOH TEOPETUUECKUH LIEHTP MacChl
¢poHTa W BCerga MAOIKHO COCTAaBJIATH OKOJIO | oOBeMa KOJIOHKH, €CIH B CHCTEME He
NPUCYTCTBYIOT APYTHE (HaKTOPBI, BbI3BIBAIOLINE €€ CIIBUT, TAKUE KaK OOJBIION TOTIOJIHUTETbHBINA
00BEM KOJIOHKU WJIH B3aUMOZEHCTBUE MEXKIY MOABIKHON (ha3oit u cmonoi. CpenHue 3HaUEHUS
st GPOHTOB YPaBHOBEUIMBAHUS, CHATHS O€NIKa C KOJIOHKH U XPAaHEHHS UMEIOT HENPaBHIbHOE
pacripenienieHre U He MOJyHaroT MPEerMYIIecTBa OT peoOpa3oBaHusi. PEKOMEHAYIOT MPUMEHSTh
koHTposbHbIe nipeaenbl oT 0,80 no 1,20 CV mist cpenHero 3HaueHHs ISl KaXKI0ro U3 (POHTOB
(cm. Tabmuiy 4). DTO mpuemMIIeMO, TIOCKOJBbKY CpenHee 3HAueHHe He SIBJISIETCS] MOKa3aTeseM
MPOU3BOAUTENBHOCTH KOJIOHKH, HO €ro HMCHONb3YIOT JJIsl NMPOBEPKU IMPAaBUJIbHOCTH aHAJIM3A.
O>kuparoT, 4To 3TH Mpenenbl OyAyT JOCTATOYHBIMH Ul BbIABJIEHHUS 3HAYUMBIX OTKJIOHEHUH OT
OKUJAEMbIX Ppe3yJbTaTOB pacudera. bojee kecTkue KOHTPONIbHbIE NpefeNnbl NPHUBOASAT K
HEHY>KHOW UyBCTBUTENBHOCTH i1 3TOH MpPOBEPKH, KOTOpas, KaK BUIHO, BAapbUPYETCs B
3aBUCUMOCTH OT CUCTEMBbI KOJIOHKH.

Tabmuua 4. Pexomennyemsie BOTT, CK u cpenHue KOHTPOJIbHbIE MIPEAebl Il OUUCTKU
Ha kosioHke ¢ Q2 B xozne usrorosnenus npenapara REMICADE® (nndankcumad)

®poHT ITapamerp | BepxHui KOHTpPO/bHbIN | HuKHHH KOHTPOJILHBIH
npeaeJ npeaeJt
BOTT 0,125 0,003
PaBHOBecHOE
CK 0,344 H/n
COCTOSTHHE
Cpennee 1,20 0,80
BOTT 0,184 0,019
IIpomeiBKa BOAOM 1151
CK 0,156 H/n
MHBEKLUN
Cpennee 1,20 0,80
BOTT 0,265 0,024
IIpombiBKa CK 0,691 H/n
Cpennee 1,20 0,80
IIpumep 5 - IlpombluuteHHble crnocoObl u3roroBneHust mnpemnapata SIMPONI®
(romumymad)

CrnipaBouHbBIE CBEIEHUS O Ipenapare roJuMymad
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[0160] Teparmust wunruOuropamu TNF-o ycrmemHo mnpuMeHsIach NPU  JICUSHHH
BOCIIAJIUTENbHBIX apTPUTOB, HO paHHUe UHruburopel TNF-o nmenu orpaHuveHus, CBsI3aHHbIE C
0€30macHOCTBIO, PEKUMOM JO3UPOBAHUS, CTOMMOCTBIO W/MIM HMMYHOT€HHOCTBIO. Jlyis
YCTPaHEHUs1  HEKOTOPBIX  OrPaHWYEHUIl  pa3padOTaHO  TOJHOCTBIO  YEJIOBEUECKOe
MOHOKJIOHaNbHOe aHTuTeNno K TNF-o, monyumBmiee HaszBanue SIMPONI® (romumymad).
Tonumymab (taxcke uzBectHbI kak CNTO 148 u rTNV148B) npencrasinsier co0oii MOTHOCTHIO
YeJIOBeYECKOe MOHOKJIOHAJIBHOE AHTUTENIO C M30TUIIOM TSKeJIoi nenu ummyHoriobymuna G 1
(IgG1) (amnorun Glm[z]) u U30TUNIOM JIeTKOM Lenu Karma. [ onuMyMal MMeeT TSKENyo Lelb
(TLT), conmepskaimyr aMUHOKHUCIOTHYIO mocienoBateabHOCTh SEQ ID NO:1, u nerkyro wnemnb
(JILT), comepskainyr0 aMHHOKHCIOTHYHO mocienoBatenbHocTh SEQ ID NO:2. MonekynsipHast
Macca romumymada cocrapysier ot 149,802 no 151,064 nanbToH.

[0161] Tonumymad obOpasyer BeicokOad(PUHHBIC, CTAOUIBHBIE KOMIUIEKCHI KakK C
pPacTBOPUMBIMH, TaK U C TPAHCMEMOpPAHHBIMH OHMOAKTHUBHBIMH (opMaMu (hakTopa HEKpo3a
omyxomu dyenoBeka anbda (TNF-o) ¢ Bbicokoi adGUHHOCTRIO W CHEMU(PUIHOCTHIO, HTO
npenorepamiaer ces3biBaHue TNF-0 ¢ ero pementopamMd W HEUTpaU3yeT OHOJNIOTUYECKYIO
aktTuBHOCTb TNF-a. CBs3biBaHUA C JApyrumu Jjurasaamu cynepcemeiicteBa TNF-o He
HAaOJMIONaM;, B YACTHOCTH, TOJMMYyMa0 He CBSI3bIBAECT WIM HE HEHTpPaANN3yeT YeOBEUECKHil
mum¢poTokcud. TNF-0 cuHTe3upyercss TJaBHBIM OOpa3oM aKTHBUPOBAHHBIMH MOHOLIUTAMU,
makpodaramu u T-KiIeTkaMu B BUEe TPAaHCMEMOPAHHOTO OeJika, KOTOPBIH CaMOACCOLUHPYETCS C
oOpa3oBaHHeM OMOAKTUBHOTO TOMOTpHMEpa, OBICTPO BBICBOOOKIAIOIETOCS C IMOBEPXHOCTH
kjeTku nytem nporeonusa. CesasbiBanue TNF-a ¢ TNF-peuenropamu p55 unu p75 npuBoauT K
KJIaCTepU3aLUN LUTOIUIA3MATHUECKUX JOMEHOB peLeNnTopa W WHULIMHUPYET CHTHAJIU3ALUIO.
@akTOp HEKpo3a OMyXOonu 0 ObLT MUAEHTU(UIMPOBAH KAK KIIFOUYEBOW CHIHAJBbHBIH LIUTOKUH,
KOTOPBIM MPOAYLUPYETCS B OTBET HA PA3JIMYHBIE CTUMYJIbI U BCIENCTBUE HTOrO CTUMYJIHMPYET
BOCIIAJIUTENIbHBIM OTBET MOCPEACTBOM AaKTUBALMM IYTH Kacla3a-3aBUCHMOIO aronro3a u
snepHoro (axrtopa tpanckpunuun (NF)-xB u aktuBupyromero Oenka-1 (AP-1). ®akrtop
HEKpO3a OIMYyXOJIM 0, TAKKE€ MOAYJIUPYET MMMYHHBIH OTBET 3a CYET €ro POJH B OPraHU3aLUH
UMMYHHBIX KJIETOK BHYTPH 3apOAbIIIEBbIX LIeHTpoB. [loBbimenHas skcnpeccuss TNF-o Obuia
CBsI3aHA C XPOHHYECKUMH BOCTAJHUTEIbHBIMH 3a00JECBAHUSMH, TAaKUMH KaK PEBMATOUIHBIMI
aptput (PA), a Takke ¢ CIIOHAWIOAPTPONATUAMY, TAKUMH Kak nicopuatiueckuii aptput (ITA) u
ankmnosupyomuil  cioHguMT (AC), W sABIsIeTCS BaXKHBIM MEAMATOPOM BOCHAJCHUS |
CTPYKTYPHOTO MOBPEXKIEHHSI CYCTaBOB, XapaKTEPHOTO AJISl 3TUX 3a00JICBAaHUH.

KnuHnueckue NCnbITaHus ¢ UCIIOJIb30BAHHEM TOJIMMyMada

[0162] B rnobanmpHOM  paHIOMH3HMPOBAHHOM  JBOHHOM  ciemoM  Iuianedo-
KOHTPOJMPYEMOM HCClenoBaHUH (a3bl 3 ronuMyMad BBOAMIIM MOAKOXKHO (T/K) CyOBEeKTaM C
apkmnosupyromum  cnoHgmwmutom  (AC)  (uccnemoanme — C0524T09),  romumymab
IeMOHCTPUPOBaN 3P (EKTUBHOCTD B YJIyYIIEHHEM NPU3HAKOB M CHMIITOMOB, (HU3NYECKON
(YHKIIUM ¥ KauecTBa KU3HH, 00yCIOBIeHHOTO cocTosinueM 310poBbsi (HRQOL), v cyOBexTOB,
cTpagaromux ankmiosupyromum crnouguiantoM (AC). Kpome Toro, anamus Oe30macHOCTH

NOKa3aJl, YTO TOJMMyMal I/K B LIEJIOM XOPOILIO NMEPEHOCUJICS U MPOAEMOHCTPHPOBAT NMPodHiIb



37

0e30macHOCTH, aHAJOTM4HBIA mpodumro Oe3omacHOCTH, HAOMOZAEMOMY TIPU TNPUMEHEHUH
apyrux uaruouropos TNF-a.

[0163] YuwurbiBasi m3BecTHyI Oe30macHOCTh U 3(PPEeKTUBHOCTH roauMyMada Tpu I/K
BBEICHUU NPEATIONOXKUIIN, YTO TOIMMYyMal MpH B/B BBEIEHUH Takke OyeT UMETh MPUEeMIIEMBbII
npo¢uiab 0e30MacCHOCTH, COOTBETCTBYIOLMK ApyruM uHruobutopam TNF-o, npumeHsromumcs
NpU peBMAaTUYECKUX 3a0ojeBanusx, Takux kak PA, ITA u AC. 'omumymab ajisi BHYTPUBEHHOTO
BBEICHUS] OKOHYATEeJIbHO M3y4anu B uccienoBanuu ¢asbl 3 (CNTO148ART3001), pe3ynbraTsl
KOTOpOTO JIerJIM B OCHOBY onxoOpeHusi mpenapara aias Jjedenuss PA. HccnenoBanue
CNTO148ART3001 mnpencraBimsuio coOOM pPaHIOMH3UPOBAHHOE IBOWHOE cliernoe ranedo-
KOHTPOJIMPYEMOE  MHOTOLIEHTPOBOE  2-CTOPOHHee  HccienoBaHue  S(PQPEKTUBHOCTH |
0e30macHOCTH B/B NPUMEHEHHUs rojuMymada B a03€ 2 MI/Kr B Buie HH(Y3UH, BBOOUMBIX B
teyerne 30 = 10 munyT B Henenu 0, 4 1 OCIie 3TOro Kaxabie 8 Hexenb (OOUH pa3 B 8 HEleNb), ¥
CyOBEKTOB C aKTHBHbIM PA, HECMOTps Ha CONMYTCTBYIOLIYIO Tepamuio MeroTpekcatoM (MT).
CyOpektoB ¢ aktuBHbIM PA, Hecmorps Ha MT, paHmOMHM3MpOBaNM MUl TOJNYYEHUs JHOO
uH(py3uit mranedo, mmbdo ronumymada BHYTPUBEHHO, BBOIUMOTO B 103¢ 2 MI/KT B Henenu 0, 4 u
kaxnable 8 Hemenb A0 Hemenu 24, Haumnas ¢ Hemenu 24, BceM CyOBeKTaM BBOIWJIM B/B
romumymad no Henmenmu 100. IIpomemoHCTpupoBaHO, YTO romumMyMad TpH B/B BBEACHUH
o0ecrieunBas 3HAYMUTENIbHBIE IMPEUMYILIECTBA B VJYYLIIEHUH MPHU3HAKOB U CUMITOMOB PA,
¢usnueckoil PyHKIMM W KadecTBa >KHU3HHU, OOYCJIOBJIEHHOTO COCTOSIHUEM 37I0OPOBBS, & TaKXKe
3aMeIJIeHHe IMPOTrPECCUPOBAHMS CTPYKTYPHOTO TMOBpexIeHHs. [ onumymad, BBOIUMBIN
BHyTpuBeHHO npu JeueHnu PA (CNTOI148ART3001), mokaszanm BBICOKYIO 3(PPEeKTHBHOCTH U
npuemsieMblii TpoduIb O€30MaCHOCTH NMPH HU3KOH YacTOTe peakuuil Ha HHPY3HH.

[0164] HenaBHo crinaHupoBaHbl ABa HcciaenoBaHus (assl 3 17t OLeHKU 3PPEKTUBHOCTH
u Oe3omacHocTH ronumymada MpH BHYTPUBEHHOM (B/B) BBEACHHWH B JICYEHHU CYOBEKTOB C
AKTHBHBIM AaHKWIO3UPYOUMM CHOHIWINTOM (AC) M aKTUBHBIM ICOPUATHYECKUM apTPUTOM
(ITA). IIpoBomsT omeHKy crnocoba BBeAEHUs Y CyOBEKTOB, TOCKOJBKY JOCTYIHBIE HACTOSIIEE
Bpemsi wuHruOutopel TNF-o pans B/B  BBemeHUS HMEIOT OrPAHUYCHUS, CBSI3aHHbIE C
UMMYHOT€HHOCTBIO U PEaKLMsIMH Ha MHQY3HUIO U IJIs1 HUX Tpedyercst Oojiee IINTeIbHOe Bpemsl
uapy3uu (ot 60 1o 120 MUHYT) MO CPAaBHEHHIO C JUIUTENIHOCTHIO MH(PY3Ui romumymada 1is B/B
BBeAeHUsA, cocrapasiromuM 30 £ 10 munyr . Ilanuentel Takke MOryT MpeANOYUTaThb
MOJAEPKUBAIOIIYI0 CXeMy B/B BBEICHHs rojuMyMada, 4eMm OoJiee JacTble I/K BBEIEHHS IO
npenapaTos.

ITocnenosarensHOCTH

ITpumep nmocnenosatenpHOCTel anTuTenaa kK TNF-o - SIMPONI® (ronmumymab)

CDR (xoMIuIeMEHTapHO AeTepMUHUpPOBaHHAsA oOnacTh) Tspkenod nenu (HCDR) u CDR
nerkoii nermu (LCDR) mnopuepkHyTBI B TSDKENOW LM W JIETKOM LEeNud rojuMymada
(onpenensembix o Kabary).

Tsoxenas nens (TL) SEQ ID NO:1

1 QVQLVES VVQPGRSL SCAASGFI SYAMHWYV PGNGLEW MSYDGSN

GGG RL FS RQA VAF KKY
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61 ADSVKGR SRDNSKNT LQMNSLR TAVYYCA GIAAGGN YGMDVW
FTI LY AED RDR YYY GQGT
121 TVTVSSAS GPSVFPLA SKSTSGGT LGCLVKD EPVTVSW ALTSGVHT
TK PS AA YFP NSG FP
181 AVLQSSGL LSSVVTVP SLGTQTYI VNHKPSNT DKKVEPKS KTHTCPPC
YS SS CN KV CD PA
241 PELLGGPS LFPPKPKD MISRTPEV VVVDVSH EVKFNWY VEVHNAK
VF TL TC EDP VDG TKP
301 REEQYNST VVSVLTVL DWLNGKE KVSNKALP IEKTISKAK QPREPQVY
YR HQ YKC AP G TL
361 PPSRDELT QVSLTCLV FYPSDIAV ESNGQPEN KTTPPVLD GSFFLYSK
KN KG EwW NY SD LT
421 VDKSRWQ VFSCSVM LHNHYTQ SLSPGK 456
QGN HEA KSL
Jlerkast uerns (JIL[) SEQ ID NO:2
EIVL LSLS LSCR SYLA GQAP ASNR
TQSPAT PGERAT ASQSVY WYQQKP  RLLIYD ATGIPA
RFSG FTLTI EDFA RSN PGTK VAAP
1 SGSGTD SSLEP VYYCQQ  WPPFTFG  VDIKRT SVFIFP
PSDE ASVV YPRE VDN QESV DSTY
21 QLKSGT CLLNNF AKVQWK  ALQSGNS TEQDSK SLSSTL
TLSK KVY GLSS NRGE

81 ADYEKH ACEVTHQ PVTKSF C

KacceTbl pekOMOMHAHTHOM SKCTIPECCUH

[0165] B wHacrosimeM M300peTeHMH TPUMEHSIOTCS KAacCeThl PEKOMOMHAHTHOM
SKCIIPECCHM, CONEpIKallhue HYKJIEUHOBYHO Kucjaoty. IlocnenoBaTenbHOCTh HYKJIEOTHAOB,
Hanpumep nocnenosarenpbHocTh KJAHK wnu renomuoii JIHK, xomupyromqyr0 aHTUTENO MO
HACTOSIIEMY  HM300PETeHHMI0, MOKHO UCIOJb30BaTh JJIsl KOHCTPYHPOBAHHSI  KAaCCETHI
PEKOMOWHAHTHOM 3KCTIPECCUH, KOTOPYIO MOKHO BBOIUTH 110 MEHBIIEH Mepe B OJHY KeJIaeMYIO
KJIeTKy-xo3siuHa. Kaccera peKOMOWHAHTHOW  OSKCIPECCHMH, Kak TMPaBWIO,  CONEPIKHUT
MOJIMHYKJICOTH T, (YHKIIMOHAJIBHO CBSI3AHHBIA C PEryJSTOPHBIMHU TOCJIEIOBATEIbHOCTSIMHU
VHULMALUA  TPAHCKPUIILMHK, KOTOPbIE HANpPaBisIOT TPAHCHALMIO MOJHUHYKJICOTHAA B
MPEAHA3HAYEHHONW Il Hee KJEeTKe-x03siuHe. [y HampaBlieHUs SKCIPECCUM HYKJIEHMHOBBIX
KHCJIOT MOTYT NIPUMEHSATBCS KaK reTepOJIOTHYHbIE, TAK U HEreTePOJIOTUYHBIE (T. €. SHAOTECHHbIE)
IIPOMOTOPBIL.

[0166] B HekOTOpPBIX BapuaHTax OCYIUECTBJEHHS BbIICICHHbIE HYKJIEUHOBBIE KHUCIJIOTHI,

KOTOPBIC CJIY’KaT B KQYCCTBE IIPOMOTOpPA, SHXaHCEPA UJTU APYTHUX SJIEMCHTOB, MOXKHO BCTPAUBATDH
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B COOTBETCTBYIOIIEE NOJOXKEHHE (BbIIE, HUXKE WIM B MHTPOHE) HETETEPOJOTMYHON (OPMBI
NOJMHYKJIEOTHAA IO HACTOSIIEMY H300pPETEHHI0 TaKUM O0pa3oM, YTOObI CTUMYJIMPOBAThH HIIH
NOJABJATh OKCIPECCUIO MOJUHyKJIeoTuaa. Hampumep, 5HIOreHHble NPOMOTOPBI MOKHO
U3MEHSTD i/ ViVO WU i Vifro TyTeM MyTalyy, AeJeLUN 1/ 1IN 3aMEHBI.

BexTopel U KIeTKu-X035€Ba

[0167] Hacrosimiee wu3oOpereHHe TaKkKe OTHOCUTCS K BEKTOpaM, BKJIHOYAKOLINM
BBbIJICJICHHbIE MOJIEKYJIbl HYKJIEHMHOBBIX KHCJIOT, KJIETKAaM-X035€BaM, CO3JaHHBIM METOIOM
T€HHOW MH)KEHEPUH C TPUMEHEHHEM PEKOMOMHAHTHBIX BEKTOPOB, M K BbIPAOOTKE MO MEHbINEH
Mepe oxHoro anturena KINF-o ¢ mnpumMeHeHHEM XOpOLIO W3BECTHBIX CIELHUAIHCTaM
PEKOMOMHAHTHBIX CIIOCOOOB.

[0168] IMonuHyKIEOTHIBI MOKHO HEOOS3aTEeNIbHO COETUHSATh C BEKTOPOM, COAEP KAIINM
CEeJIEKTUPYEMBbIil MapKep, ¢ LeJIbI0 Pa3MHOKEHUS B KileTke-xo3siuHe. Kak npaBuiio, mia3mMuIHbIHN
BEKTOP BBOIAT B OCAJIOK, TAKOH Kak ocanok (pocdara KaIbLHs, WM B KOMIUIEKC C 3aPsUKEHHBIM
munuaoM. Eciii B KauecTBe BEKTOpa UCTONB3YIOT BHPYC, TO €r0 MOXKHO YIaKOBaTh in Vitro ¢
MOMOIIIBIO IPUTOJTHON YMaKOBBIBAIOLIEH JINHUHU KJIETOK, & 3aTEM BBECTH B KJIETKH-XO0351€BA.

[0169] Bcrasky JIHK HeoOxonuMo pyHKIIMOHAIBLHO CBSI3aTh C MPUTOXHBIM IPOMOTOPOM.
DKCIPECCHOHHbIE KOHCTPYKTBHI JIONOJHUTENBHO COAEpKaT CalThl [ WHULUALUU U
TEPMUHALMY TPAHCKPHIILHUK, & B TPAHCKPHOUpYyeMOH OONacTH - CalT CBS3BIBAHHS PHOOCOMBI
ansa TpaHcaAauuu. Koaupyroimas 4acTb 3pesibIX TPAHCKPUIITOB, 3KCIpeccupyemMasi KOHCTPYKTaMH,
NPEANOYTUTENBHO COAEPKUT MHULIMUPYIOLIUI TPAHCISILMIO B Havdajlge, U TEPMUHHUPYIOLIUM
xonoH (Hampumep, UAA, UGA nmu UAG), HapnexamuM oOpa3oM pacroJIOKEHHbIN B KOHIE
TpaHciupyemoin MPHK, mpuuem st 3KCIpecCHM KJIETOK MIIEKONMTAIOIMX WU 3YKapHOT
npennourutenbHel UAA u UAG.

[0170] DxcripeccHOHHBIE BEKTOPBI MPEANOYTUTEIBHO, HO HEOOS3aTEeIbHO BKIIFOYAIOT I10
MEHbIIeH Mepe OAMH OTOMpaeMblii Mapkep. Takue Mapkepbl BKJIIOYAIOT, Harmpumep, Oe3
OrpaHUYEHUs], TeHbl ycroiunBocT K Metorpekcaty (MTX), nurunpodonarpenykrasze (DHFR,
nmareHTel CIOA Ne 4,399216; 4,634,665, 4,656,134; 4,956,288; 5,149,636; 5,179,017,
ammuuuHy, HeomunuHy (G418), mukodenonoBoli kuciaore win riyramuHcuHTerase (GS)
(marenter CIITA NeNe 5)122.464; 5,770,359; 5,827,739) nns KyJbTypbl 3YKapUOTUYECKUX
KJIETOK, ¥ F'€Hbl YCTOMYHUBOCTH K TE€TPALMKINHY WIN aMIMLIUUIMHY AJi KyJIbTUBUPOBAaHUS B [
coli u npyrux GakTepusx WK MPOKApUOTaX (BbIIIEYKA3aHHBIC MATEHTHI MOJHOCTHIO BKIIFOUEHBI B
HACTOSIIMUH JOKYMEHT NyTeM Cccbulkh). [IpuropHble nuTaTenbHbIE CPEAbl M YCJIOBHS IS
BBIIIEYKA3aHHBIX KJIETOK-XO035I€B M3BECTHBI CIELUAINCTaM B JaHHOW oOmactu. Ilpuemnembre
BEKTOPBI, Pa3yMeeTcsi, W3BECTHBI CHENMAJNCTaM B JaHHOW oOjacTu. BBeneHume BEKTOPHOTO
KOHCTPYKTa B KJIIETKY-XO3SMHA MOXKET OCYIIECTBIATHCS IMYyTEM TPAHC(PEKIHH MOCPEICTBOM
dochara kamprms, DEAE-nekcTpana, KaTHOHHBIX JIMIHIOB, 3JEKTPOIOPALIH, TPAHCIYKLUH,
UHQEKINN WM OPYTUX H3BECTHBIX METONOB. Takue crmocoObl XOPOIIO HM3BECTHBI M XOPOLIO
OTHCaHBI B JAaHHOW OOJIaCTH.

[0171] ITo meHbInel Mepe ONHO AHTUTEJIO, MPUMEHSIEMbIe B CIOCOOE MO HACTOSIIEMY

N300pETEHNI0, MOJKHO SKCIIPECCHPOBATh B MOAU(PUIMPOBAHHON (popMe, TaKOW Kak MHOpHIHBIN
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0eJoK, 1 OHO MOXKET BKJIFOYATh HE TOJBKO CEKPETOPHBIE CHTHAJIBI, HO TAK)KE U JOTIOJHUTEIbHbIE
rereposioruuHele  (pyHKIMOHaNbHbIE obOmactu. Hanpumep, k N-KOHIly aHTHTENa MOXKHO
no0aBnATE  00JACTh  JOMOJHUTENBHBIX ~ aMUHOKHMCIOT, B  OCOOEHHOCTH  3apsDKEHHbIE
AMMHOKHCJIOTBI, JUIs TTOBBILIEHUS] CTAOMJIBHOCTH M MIEPCUCTEHIINN aHTHUTENA B KIIETKE-XO35IMHE, a
TaKXKe B XOJI€ OYUCTKH WJIM B XOZ€ MOCIENYIOINUX MaHUMYJSIUA U XpaHeHus. Kpome Toro,
AHTUTENly IO HACTOSILIEeMy W300pPETeHHIO0 MJIsl YNPOIUEHUs OYUCTKH MOXHO J00aBIISITH
HeNTUIHbIE 3BeHbs. Takue 001acTh MOXKHO YAQJISATH Mepe]] MPUTOTOBICHHEM T'OTOBOI'O aHTHTENA
WIM 10 MEHbIIeH Mepe OHOro ero ¢parmenra. Takue crmocoObl OMUCAHBI BO MHOTHX
CTaHAAPTHBIX JJAOOPATOPHBIX PYKOBOJACTBAX, U CIIOCOOBI XOPOIIO U3BECTHBI U XOPOIIO OMUCAHBI
B IAaHHOM O0JIaCTH.

[0172] CietmanucTbl B AJAHHOW OOJIACTH 3HAIOT MHOKECTBO 3KCIPECCUPYIOIIUX CUCTEM,
TOOCTYIHBIX I SKCIPECCUU HYKJICWHOBOH KHCIOTBI, KOTUPYIOIIEH OeJNOK, MPUMEHSEMBbI B
croco0e TO HACTOSALIEMY H300pPETeHUIO. AJIBTEPHATUBHO, HYKJICHHOBBIE KHCJIOTBI MOXKHO
SKCIPECCUPOBATh B KJIETKE-XO3SIMHE MyTeM 3amycka (IyTeM MPOLEAYpPHI) B KIETKE-XO3SIHHE,
koTopasi comepxut sHaorennyr JIHK, komupyromyro antuteno. Takue crmocoObl XOpOIIo
U3BECTHbI B JTAHHOW OOnacTH, Hampumep, kak omucaHo B mateHtax CIIIA NeNe 5,580,734,
5,641,670, 5,733,746 u 5,733,761.

[0173] KneTtouHble KyJabTypbl, HCHOJNb3yEMbIE JJI IOJYYEHUs AHTUTEN, HX
OTIpENeNIEHHBIX YacTel MM BAPHAHTOB, BKIIOYAIOT KJIETKH MIEKONHUTAOMINX. CHCTEMBI KIETOK
MJIEKOTIMTAIOLINX YacTO KYJBTUBUPYIOT B BHIE€ MOHOCJIOEB KJIETOK, HO KJIETKHU TaK)X€ MOXKHO
ananTHPOBATh JJIsI BHIPAIMBAHUS B CYCIEH3HM, HAIpPHMEp, BO BCTPSXMBAEMBIX KOJOaxX WIIU
ouopeaxkropax. B nanHol obnactu pa3paboTaHO HECKOJIBKO MOAXOASIIUX JIUHUI KIETOK-X035€B,
CTIIOCOOHBIX JKCIIPECCUPOBATh MHTAKTHBIE TJMKO3WJIMPOBAHHbIE O€NKHM, B YaCTHOCTH, JIMHUH
kierok COS-1 (mampumep, ATCC® CRL-1650), COS-7 (mampumep, ATCC® CRLI1651),
HEK293, BHK21 (manpumep, ATCC® CCL-10), BSC-1 (manpumep, ATCC® CCL-26) kneTku
suyHKKa kurakickoro xomsiuka (CHO), HEP G2, P3X63Ag8.653, Sp2/0-Agl4, xnerku HeLa u .
., Hanpumep, npousBoacTea American Type Culture Collection, Manaccac, mrat Bupmkunus,
CIIOA (www.atcc.org). B HEKOTOpPBIX BapuUaHTaX OCYIIECTBJIECHHs KJIETKH-XO035€Ba BKJIFOYAIOT
kiaetkn CHO u xietku muMEAOUIHOTO MPOUCKOXKACHUS, TAKHE KaK MUEJOMHbIE U JTMM(OMHbIE
kierku, Hanpumep, kietku CHO-K1, xinerkn P3X63Ag8.653 (ATCC® CRL-1580) u knerku
Sp2/0-Agl4 (ATCC® CRL-1581).

[0174] DxcripeccroHHBIE BEKTOPBI ISl TAKUX KJIETOK MOTYT BKJIFOYATh OAHY MK Oojee
U3 CIIEAYIOMINX MOCIEeI0OBATENIbHOCTEN Il KOHTPOJISI SKCIIPECCHUH, TAKUX KaK, 0e3 OrpaHuveHusl,
TOYKA Hayaja PEeIUIMKALWH, MPOMOTOp (HArpuMep, MO3AHUE WM paHHHE MpoMoTopbl SV40,
npomotop CMV (marentst CIITA NeNe 5,168,062; 5,385,839), mpomotop HSV tk, mpomotop pgk
(bochormuueparkunasza), npomorop EF-1-anbda (marenr CIIA Ne 5266,491), mo MeHbluei
Mepe OIUH MPOMOTOP YENIOBEUECKOr0 MMMYHOITIOOYJIMHA, 3HXaHCEep W/ WM MHPOPMAIIOHHBIE
CAlTHI JUIsl TIPOLIECCHHTA, TaKWe KaK CaWThl CBSI3bIBAHUS pudocoMm, caittel cruraiicmara PHK,
CalThI MONMAACHUINPOBAHUS (HapuMep, cCalT npucoeanHenus nomu-A Gomnsmoro T-Ag SV40)

U NOCJICAOBATCIIBHOCTU TCPMUHATOPOB TPAHCKPHUIILIHUHU. I[J'If[ NPOAYKLUHNU HYKJICUHOBBIX KHUCJIOT
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WK OENIKOB IO HACTOSIIEMY H300PETEHHI0O MOXKHO HCIOJIB30BATh M APYTHE M3BECTHBIC H/HIIH
nocTaBJisieMble KJIeTkH, Hanpumep o karanory American Type Culture Collection Catalogue of
Cell Lines and Hybridomas (www.atcc.org), mub0 U3 APYrux M3BECTHBIX WJIH KOMMEPUYECKUX
HUCTOYHUKOB.

[0175] B cny4yae mCronb30BaHUS 3YKAPHOTHYECKHX KJIETOK-XO35I€B B BEKTOpP OOBIYHO
BCTPAMBAIOT MOCJIENOBATENBHOCTH IOJUAACHUWIMPOBAHUS WM TEPMHHALUU TPAHCKPHUIILIUU.
Hanpumep, B  KkadecTBe IOCIEAOBATEIbHOCTH  TEPMUHALMA  MOXHO  HCHOJb30BATh
MIOCJIEIOBATEIbHOCTD MOJHAICHIIIUPOBAHMS U3 TeHa ObIYbEero rOpMOHa pocta. BO3MOXKHO Takike
nobaBleHHe TMOCHIEeNOBATEIBHOCTEH JJIsi TOYHOrO CIUIAlicMHra TpaHckpunra. [Ipumepom
NIOCJIEIOBATENIbHOCTH CIUTalicunra siByisiercss MHTpoH VP1 u3 SV40 (Sprague, et al., «Expression
of a recompated DNA gene coding for the vesicular stomatitis virus nucapsid protein.» J. Virol.
45:773-781 (1983)). Kpome TOro, B BEKTOP MOXKHO TOOABJISITh MOCIEAOBATENIbHOCTHA T€HOB IS
KOHTPOJIS PETUTUKALINH B KJIETKE-X035WHE, N3BECTHBIE CIIELIHAINCTAM B TAHHOW O0JIaCTH.

Jluauu CHO-knerok

[0176] HecmoTpst Ha AOCTYNHOCTD JIMHUM KJIETOK HECKOJIBKUX APYTMX MIIEKOMUTAOLINX,
OOJIBLITMHCTBO MPOM3BOIUMBIX B HACTOSALIEE BPeMsl pEeKOMOWHAHTHBIX TEPANEBTUUECKUX OEIKOB
NOJIYYAKOT B KJIETKax simyHUKa kuraiickoro xomsiuka (CHO) (Jayapal KP, et al. «Recombinant
protein theo rapeutics from CHO cells-20 years and counting.» Chem Eng Prog. 2007; 103:40-
47, Kunert R, Reinhart D. «Advances in recombinant antibody manufacturing.» Appl Microbiol
Biotechnol. 2016;100(8):3451-61). Ix nmpeumylecTBa BKIIOYAIOT, HAIIPUMEP, HaIEKHBIH POCT B
BUAE TNPUKPEIUICHHbIX KJIETOK WJIM B CYCHEH3UH, CIOCOOHOCTh aJanTHUPOBAThCA K
0eCcChIBOPOTOYHBIM M CPEaM C 3aaHHBIM XUMHUYECKHM COCTABOM, BBICOKYIO IMPOAYKTUBHOCTD U
NPU3HAHHYIO UCTOPHUIO ONOOPEHUs! PEryIMPYIOIINX OPraHOB €r0 UCIONIb30BAHUS TS MOy YEHHSI
TEPaNeBTUYECKOr0 peKOMOMHAHTHOrO Oenka. OHHM TakKe JIETKO MONMAIOTCS T€HETHYECKUM
MOAN(PUKALMSIM, W CIOCOObI TpaHC(EKLUH KIETOK, SKCHPECCHH PEeKOMOMHAHTHOro Oeyka u
cenekuuu KJIoHOB xoporo u3ydenbl. Kinerku CHO taxke Moryt obecnednBaTh COBMECTHMBIE C
YeJIOBEKOM TOCTTPAHCISIHOHHBIE Monudukauuu. B HacTosmeM DOKyMEHTe TePMHH «KIJIETKH
CHO» Bxirowaer, momumo mnpouero, Hampumep., CHO-DG44, CHO-KI, CHO-M, CHO-S,
HokayT CHO, a Taxxe nx Moau(pUKaluu 1 MPOU3BOJHBIE.

Knonuposanue u skcnpeccust B kietkax CHO.

[0177] OmHum BekTOpOM, OOBIYHO HCIONB3YEMBbIM JUIs 3Kcmpeccuu B kierkax CHO,
ssisiercst pC4. Tlnasmupa pC4 seisiercst nponsBogHbM miazMunasl pSV2-dhfr (ATCC®37146).
IInasmuna copepsxut MpiuHbi red DHFR noa kontponem panHero npomoropa SV40. Knerku
AMYHUKA WJIA JpyrHe KIETKH KHTAHCKOrO XOMSYKa, HE HMEIOLIHe JUTHAPOQOIaTHOM
AKTUBHOCTH, TPAaHC(HULMPOBAHHBIE YKA3aHHBIMH IUIA3MHIAMH, MOXXHO OTOMpATh, BbIpAIIUBas
KJIETKH B CeJNeKTUBHOW cpene (Hampumep, ainbpa mmayc MEM, Life Technologies, r.
IaitrepcOypr, mratr Mspunenn, CIIA) ¢ nobaBreHHEM XUMHOTEPANEBTHYECKOrO Ipemnaparta
meroTpekcaT. Ammndukamus reHoB DHFR B knerkax, ycroitumseix k merotpekcary (MT),
XOpOIIOo 3a70KyMeHTHpoBaHa (cM., Harpumep, F. W. Alt, et al., «Selective reduction of diofolate
reductase gene in methotrexate-resistant varies of culed mouse cells.» J. Biol. Chem. 253:1357-
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1370 (1978); u M. J. Page and M. A. Sydenham, «High level expression of the humanized
monoclonal antibody Campath-1H in Chinese hamster ovary cells.» Biotechnology 9:64-68
(1991)). B xnerkax, BbIpallleHHBIX NpPH BoO3pacraroumx KoHueHTpauusx MT, pasBuBaercs
ycroituuBocTh k 3ToMy JIC nmyTem upe3mepHoro npoxnyuuposanus pepmenta-mumnenn, DHFR, B
pesynbrate amruudukaimu resa DHFR. Eciu x reny DHFR npucoenuauth BTOpO# reH, kak
NPABIJIO, NMPOMCXOAUT €ro KoaMIumdukaims u cBepxakcrnpeccus. CrenuanuctaM B JaHHOW
o0acTh M3BECTHO, YTO TAaKOW IMOIXOA MOXKHO HCIOJBb30BaTh AJIST Pa3pabOTKU KIJIETOUHBIX
nuHWH, Hecymux Oonee 1000 xomwmit amrmunuuupoBaHHOrO (-biX) reHa (-oB). 3aTem, Koraa
METOTPEKCAT OTMEHSIOT, MOJIYYaroT KJIETOYHbIE JMHHHU, COAEpIKallfe aMILTH(pUIUpOBAHHBIN
I'€H, MHTETPUPOBAHHBIN B OHY HJIH 00Jiee XPOMOCOM KJIETKH-XO35IMHA.

[0178] [ns skcmpeccnu MPENCTaBISIOIIEr0 WMHTEpec reHa tuasmuma pC4 comepskut
CUJIbHBIN TTpOMOTOp AMHHOTO KOoHIeBoro nosropa (LTR) Bupyca capkomsr Payca (Cullen, et

al., «Functional analysis of the transcription control region located within the avian retroviral

,
long terminal repeat.» Molec. Cell. Biol. 5:438-447 (1985)) rumtoc ¢parMeHT, BBIACIEHHBIN U3
SHXaHCepa HEeMEJICHHO-PAHHETO TeHa ruroMeranosupyca denoseka (CMV) (Boshart, et al.,«A
very strong enhancer is located upstream of an immediate early gene of human
cytomegalovirus.» Cell 41:521-530 (1985)). Ilocme mnpomMoTOpa pPACHOJIOKEHBI CAMTHI
paciierieHus: pectpukinoHHBIX (pepmenToB BamHI, Xbal u Asp718, xoTopble MO3BOJSIOT
UHTErpupoBaTh reHbl. C3a1u 3TUX CAHTOB KJIIOHUPOBAHUS IJIA3MUIa COAEPIKHUT 3~ MHTPOH U CAUT
NOJMAJCHUJINPOBAHNUS T€HA TMPENPOUHCYJINMHA KpPBICBL [l 3KCIpEecCHH TakKe MOXKHO
UCTIONIb30BaTh JIPyrHe BBICOKO3((PEKTHBHBIE MPOMOTOPHI, HANPUMEp., MPOMOTOP OeTa-akTHHA
YeJIOBEeKa, PaHHUE WM MO37HHE NMPOMOTOpbl SV40 mnu IJIMHHBIE KOHIIEBBIE MOBTOPBI IPYTHX
perpoBupycos, e.g, BUY u HTLV-I. Cucremsr skcnpeccun renoB Tet-Off u Tet-On or
xomnanuu Clontech u aHanorndHbIe CUCTEMBI TAKXKE MOXKHO HCTIONIB30BATh JUIS PEryJIUpyeMOn
sKcrpeccun OenkoB B kieTkax miekonuraromux (M. Gossen, and H. Bujard, «Tight control of
gene expression in cells by tetracycline-responent promotors.» Proc. Natl. Acad. Sci. USA 89:
5547-5551 (1992)). Jns nmonuanenuwnupoBanust MPHK Takke MOXXHO HCHOJIB30BaTh APYTHE
CHUTHAJIbI, HANpUMEp, M3 TOPMOHA pOCTa 4YeJlOBeKa WM Te€HOB TIJoOMHOB. CrabmibHbIe
KJIETOUHBIC JIMHUH, HECYIIIUE MPENCTABJISIOLUINA HHTEPEC M'eH, UHTETPHUPOBAHHBIA B XPOMOCOMBI,
TaKXKe MOXKHO OTOMpaTh MOCJe KOTPAHC(HEKLUUH C CEIEKTHPYEMBIM MapKepOM, TaKHUM Kak gpt,
G418 wmu rurpomurmH. [IpenMyImecTBOM SIBJISETCS HCIOJIb30BAHHE BHauaje OoJiee OIHOTO
celeKTupyeMoro Mapkepa, Harpumep G418 mtoc MeroTpekcar.

OcHOBHBIE CTTOCOOBI OYHCTKU

[0179] Antuteno k TNF-00 MokeT OBITb BOCCTAHOBJIEHO M OUHIIEHO U3
PEKOMOMHAHTHBIX KJIETOYHBIX KYJBTYP XOpPOIIO H3BECTHBIMH CIIOCOOAMHM, BKJIFOYAs, TTOMHMO
IPOYETo: OYUCTKY OETIKOM A, OCca)eHue CyIb()aToM aMMOHHUS UM CITUPTOM, SKCTPArHPOBAHUE
KUCJIOTOW, AaHHOHO- WM KAaTHOHOOOMEHHyI xpomarorpaduro, xpomarorpaduio Ha
dochouemmonoze,  rugpododbuyro  xpomarorpaduro,  adpduHHYIO  Xpomarorpaduro,
Xpomarorpaduoo Ha TMAPOKCHIJIATIATUTE U Xpomarorpaduro Ha jekTuHe. J{Jsi OUMCTKH MOXKHO

TaKKe UCTIOJIb30BaTh BHICOKO3(PPEKTUBHYIO KUIKOCTHYIO XpomaTorpaduro (B2XX).
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[0180] IIpu wncnonp30BaHMM B HACTOSILIEM JOKYMEHTE€ TEPMHUHBI «AHTHUTENIO» WU
«aHTHUTENa» BKIIOYAIOT MOJIEKYJbl OMOMOAOOHBIX aHTUTEJN, YTBEPXKAECHHbIE B COOTBETCTBHH C
3akoHOM O KOHKypeHuun u uHHOBaruu 2009 (3akoH BPCI) u aHanormuHeIMH 3aKOHaAMHU U
HOopMmamu Bcex cTpaH. B coorBercTBuu ¢ 3akoHoMm BPCI anTuTeN0 MokeT ObITh OMOMOTOOHBIM,
€CJIM JJAHHbIE IOKAa3bIBAIOT, YTO OHO SIBJISETCS «OYE€Hb CXOKMMY» C 3TAJIOHHBIM IpenapaTom
HECMOTpPsI HA HE3HAYMTEJbHbIE PA3JINYMs B KJIMHUYECKH HEAKTUBHBIX KOMIIOHEHTaX, U OT €ro
NPUMEHEHHUS KOXKUIAI0T» MOJy4YEeHHE TOTO JK€ KIIMHUYECKOr0 pe3yJbTaTa, YTo U OT NPUMEHEHHs
ATAJIOHHOTO Tpernapara, ¢ TOYKU 3peHHsi 0€30MmacHOCTH, YUCTOThI U akTuBHOCTH (R. Dolinar, F.
Lavernia u S. Edelman. «A GUIDE TO FOLLOW-ON BIOLOGICS AND BIOSIMILARS
WITH A FOCUS ON INSULIN.» Endocrine Practice: February 2018, Vol. 24, No. 2, pp. 195-
204). Ot buononoOHbIE MOJIEKYJIbI AHTUTEJN PETUCTPUPYIOT MO COKPALICHHON Mpouenype, mpu
KOTOPOM 3asiBUTENIb CCBUIAETCS HAa KJIMHUYECKHE IaHHbIE MHHOBALIMOHHOTO pe(epeHTHOro
npenapara Uil TOJYYEeHUsT ONOOpEHHUs peryJupyromux opradHoB. [lo cpaBHEHHIO C
OpPUTHHAJIbHBIM WHHOBAIIMOHHBIM pe(epEeHTHBIM aHTUTENIOM, ofo0peHHbsIM FDA Ha ocHOBaHUM
YCIIEIIHbIX KIMHUYECKUX HCCIIENOBaHUH, OMONMOAOOHasi MOJIEKyJia aHTHTENa B HACTOSIIEM
IOKYMEHTE Ha3bIBaeTCsl «OMOMONOOHBIM JIEKAPCTBEHHBIM Ipenaparom». Kak mpencrtaBieHo B
HactosimeM nokyMeHtre, SIMPONI® (rommmymal) mnpencraBnser coOOH OpHTHHAIBHOE
WHHOBaMOHHOE pedepertoe antureso k TNF-a, kotopoe 6110 0100pero FDA Ha ocHOBaHUH
YCIIEMIHBIX KIMHUYECKHX nccienosanuii. ['ommmymad nponaercsa B CLIA ¢ 2009 ropa.

[0181] IIpu ucnonb30BaHUU B HACTOSILIEM JOKYMEHTE TEPMHUH «aHTUTECHCBS3BbIBAKOLIUN
¢dparmeHT» OTHOCHTCA K (parMeHTy aHTWUTeNa, TAKOMy Kak, Hampumep, auateno, Fab, Fab',
F(ab")2, Fv-¢pparment, crabunusupoBaHHbll AuCyabpuAHbIME cBs3siMu Fv-¢parment (dsFv),
(dsFv),, obucneunduveckuii dsFv (dsFv-dsFv'), ctabunmsupoBanHoe nucynbGUIHBIMU CBSI3SIMH
nuateno (ds-nuaTeno), ogHoOLEenoYeuHasi MojieKkyJja aHTurena (ScFv), omHOqOMEHHOe aHTHTENO
(sdab), scFv-mumep (mByXBaJieHTHOE AaHTUTENO), MYJbTHUCIEUU(PUIECKOE  AHTHUTEJIO,
oOpa3oBaHHOE W3 4YaCcTU aHTUTENa, coaepxamedi oxHy wuiaun Oonee CDR, BepOsroxbe
OJHOZIOMEHHOE aHTHTEJIO, HAHOTEJIO, TOMEHHOE aHTUTEJNO, IBYXBAJEHTHOE TOMEHHOE aHTHUTEJIO
WK JII00OH Ipyroit (parMeHT aHTHUTENa, KOTOPBIH CBA3BIBAETCS C AHTUT€HOM, HO HE CONEPIKUT
NOJIHYKO CTPYKTYPY AaHTHTENa. AHTUTCHCBS3bIBAOIMI (parMeHT oOnagaer BO3MOXKHOCTBIO
CBSI3bIBAHUS C TEM K€ AHTHUIE€HOM, C KOTOPBIM CBSI3BIBAECTCS HCXOAHOE AHTHTENO MM UCXOIHBIN
¢parmMeHT aHTHUTENa. B COOTBETCTBMM C KOHKPETHBIMH BapUAaHTAMH OCYINECTBIICHHS
AHTUTEHCBS3BIBAIOIINK  (ParMEHT COAEPKUT BapuabenbHYyK 00JacTh JIETKOW  IIemH,
KOHCTaHTHYIO 00JacTh JIerkod memu u cermeHT Fd (T. e. y4acTtok msicenoil yenu, KOTOPBIA
BkIoueH B Fab-gparment). B cooTBercTBUM € IOpPYIMMH KOHKPETHBIMH BapHUaHTAMHU
OCYIIECTBIICHHUsI aHTHUT€HCBsI3bIBAIOLTNH (pparmenT coneprxut Fab u F(ab').

O0630p mporecca U3roTOBJICHHS

[0182] Ilpemapar SIMPONI® (ronmmMyma0) H3roTaBIMBAIOT B XOI€ IPOLECCa,
cocTosimero u3 9 craauii, KOTOPbI BKIFOYAET HETPEpPhIBHOE NMep(y3MOHHOE KYJIBTHUBUPOBAHUE
KJIETOK C mociieayromeit ounctkoit. O630p Mpou3BOACTBEHHOTO MPOIlecca MpeacTaByieH Ha Dur.
39.
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[0183] Hcnonb3yemble B HACTOsIIEM  AOKYMEHTE  TEPMHUHBI  «KYJBTypay,
«KYJBTUBUPOBAHUE », KKYJIbTHUBUPOBAHHBINY U KKJIETOUHAS KYJIbTYPa» OTHOCATCS K MOMYJISLIUN
KJIETOK, KOTOpasi CyCIIEeHANPOBAaHA B CPEle B YCIOBMAX, MOAXOISAIINX U BbDKUBAHUS W/HIIN
pocta nomynAuuy kieTok. Kak Oyner o4eBHIHO M3 KOHTEKCTa AJsi OOBIYHBIX CIIEIHAIHCTOB B
IOaHHOH O0JIaCTH, 3TH TEPMHUHBI, HCIIOJIb3YeMbI€ B HACTOSILEM JOKYMEHTE, TaKXKe OTHOCATCS K
KOMOMHAIMY, coneprKalled TMOMyJSLHMI0O KIETOK M Cpeday, B KOTOPOH  MOMyJsiius
cycneHaupoBaHa. KierouHass KynpTypa BKJIIOYAeT, HampuMmep, KIETKH, BbIpallleHHbIE
croco0aMu KyJBTHBHPOBAHUS C MOANUTKON WIH NMep(y3HOHHOTO KYJbTHBHPOBAHUS KJIETOK U
T.. B ompeneneHHbIX BapHaHTaX OCYINECTBJICHUS KJIETOYHAS KyJbTypa MPEACTaBiIsIeT COOOH
KYJBTYPY KJIETOK MJIEKOTTHTAFOIINX.

[0184] KnerouHble NUHUM AJiT MPUMEHEHHUS B HACTOSIEM H300pPETEHUH BKJIFOYAIOT
KJIETOUHBIC JIMHIH MJIEKOTHTAIOIINX, BKIFOYAs, IOMHMO MPOYEro, KIETKU SUYHUKA KUTAHCKOro
xomsika (knetkn CHO), yenoBeueckue s3mOproHanbHbie kieTku noyek (kiaetku HEK), xnetku
NOYKH HOBOpOXkAeHHOro xomsika (knetku BHK), xierku mpimnHON Muenomsl (kinetku NSO u
kieTkn Sp2/0) U KJIETKH YenoBedecKoi ceTuaTku (Hanpumep, kietku PER.C6).

[0185] Hcnonp3yemble B HACTOSIIEM [AOKYMEHTE TEPMHUHBI «Cpela C 3aJaHHbIM
XUMHYECKIM COCTABOM», «CpeIbl C 3aJaHHbIM XHMHUYECKUM COCTaBOM», «cCpema s
KyJbTHBHPOBAHUS THUOPUAOM C 3aJaHHBIM XHMHYECKHM COCTABOM» WM «CPeAbl IS
KYJbTUBHUPOBAHUS THOPUAOM C 3aJaHHBIM XUMHYECKIM COCTABOM » OTHOCSITCS K CHHTETUYECKOM
cpene AN BBIPALMBAHMA C WM3BECTHBIMHM XapaKTEePUCTHMKAMHM U KOHIEHTpauued Bcex
KOMITIOHEHTOB. Cpenbl ¢ 3aJaHHBIM XHMHYECKHMM COCTABOM HE COZEp)KaT OaKTepHUaJbHBIX,
IPO’KKEBBIX, JKUBOTHBIX MJIM PACTUTENBHBIX HKCTPAKTOB, CBIBOPOTKH KPOBU JKUBOTHBIX HJIU
IJIa3Mbl KPOBH JKMBOTHBIX, XOTS OHH MOTYT BKJIIOYATh WM HE BKJIIOYATh B ceOsl OTAEbHbIC
KOMIIOHEHTbl ~ PACTUTEJIbHOIO WIJIM JKMBOTHOTO IIPOMCXOXKAEHWsT (Hampumep, Oenkw,
noyunentyabl U T. A.). Cpempl ¢ 3aJaHHBIM XUMHMYECKHM COCTaBOM MOIYT COAEPKaTh
HEOpPTaHUYECKUE COJH, Takue Kak pocdatel, CynbdaThl U T. I1., HEOOXOAUMBIE IS TIOAEPKAHHSI
pocta. OnpeneneH UCTOYHHMK YIJIEPONA, KOTOPBIH, KaK MPaBUJIO, MPEACTaBiseT coboi caxap,
TaKOH Kak TJIFOKO03a, JIAKTO3a, TaIaKTo3a U T. II., WJIU JPYrue COSTUHEHHUs], TAaKue KaK TIUIEePHH,
JaKTaT, anerat u T. . XOTs B KauecTBe Oydepa B HEKOTOPBIX Cpeax ¢ 3aJaHHBIM XUMHYECKUM
COCTaBOM TaKXKe€ HCIONB3VIOT (ocdaTHbIe COJTH, MOXKHO HCIONB30BaTh Apyrue OydepHblie
pacTBOPBI, TAKUE KaK LUTPAT, TPUAITAHOIAMUH U T. 1. [IprMepbl KOMMEPYECKH TOCTYIHBIX CPen
C 3aJJaHHBIM XUMHYECKUM COCTABOM BKJIIOUYAIOT, TOMHMO MPOYETro, CPEAbI ISl KYJIbTHBUPOBAHHS
rHOPHUIOM C 3a1aHHbIM XxuMmudeckuM coctaBoM CD Hybridoma Medium u cpeny CD Hybridoma
AGT™ Medium xomnanun ThermoFisher, paznuunsie cpenst Mria B Mogudukanmn yis0exko
(DME) (Sigma-Aldrich Co; SAFC Biosciences, Inc), nurarenbhyro cmech Xama (Sigma-Aldrich
Co; SAFC Biosciences, Inc), nx xomOunauuu u T.1. CriocoObl MONyYeHHust Cpell ¢ 3aJaHHBIM
XUMHUYECKHM COCTAaBOM H3BECTHBI B JaHHOW oOnactu, Hampumep, B mareHTax CIIIA NoNe
6,171,825 u 6,936,441, WO 2007/077217 u nybnukammsx 3asBok Ha mateHT CIIIA NoeNe
2008/0009040 u 2007/0212770.

[0186] Vcnonp3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH «OHOPEaKTOpP» OTHOCUTCS K
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moOOMy COCYZy, UCTIOIB3YEMOMY JIJIsl BBIPALIUBAHMSI KJIIETOUYHOH KyJIbTypbl. Buopeakrop mosker
ObITh JFOOOrO pasMepa IMpH YCIOBHM, YTO OH NOAXOOUT MJsl KyJbTUBUPOBAaHHUS KiIeTOK. B
OTPENENIEHHBbIX BAPHAHTAX OCYILIECTBICHUS TAaKUE€ KIETKH TMPEACTABISIOT COOOH KIIETKH
miexkormrarounx. Kak npasuno, o0vem OuopeakTopa OyneT COCTaBIATH MO MeHblIel mepe |
JUTP U MOkeT coctasisaTh 10, 100, 250, 500, 1000, 2500, 5000, 8000, 10000, 12000 nutpoB unu
Gonee nnu moOOH MPOMEKYTOUYHbIH 00BeM. BHyTpeHHne ycnoBusi Onopeakropa, B TOM YHCIIE,
nomumo npouero, pH u Temmnepatypa, MOKHO AOMOJHHUTEIBHO KOHTPOJIUPOBATb B TEUEHUE
nepuoaa KyJIbTUBUPOBAaHUsS. BHOpeakTop MOXKET COCTOATh U3 JIIOOOro marepuaia, KOTOPbIH
NOAXOMUT JUII XPAHEHHUs] KyJbTYp KJIETOK MJIEKOTUTAIOMIMX, CYCIEHIUPOBAHHBIX B Cpene B
YCJIOBHSX KYJbTHBHPOBAHUS, COOTBETCTBYIOIIHMX HACTOSILIEMY HU300PETEHHIO, BKIIFOYAsl CTEKJIO,
IUIACTHK WM MeTaul. Mcrnosb3yeMblll B HACTOSINEM JOKYMEHTE TEePMHUH «IPOU3BOICTBEHHBIN
OMopeakTop» OTHOCUTCS K TOTOBOMY OHOpPEaKTOpy, HCIOIb3YEeMOMY ISl HM3TOTOBJICHHUS
NPEICTABJSIIOIIEr0 MHTEPEC MOJHUIENTHAAa WM rnkonporenHa. O0beM MpPOU3BOICTBEHHOI'O
OropeakTopa, Kak MPaBUJIO, COCTABIISIET MO MeHblner Mepe S00 JTUTPOB M MOKET COCTAaBIISIThH
1000, 2500, 5000, 8000, 10000, 12000 nutpoB wiu OoJiee, WK JTFOOOM MPOMEKYTOUHBIN 00BEM.
Crnenumanuct B OaHHON 00NacTH TeXHUKH OyZeT 3HAThb U CMOXET BbIOpPATh MOIXOISINUE
OuopeakTopsI ISl MPUMEHEHHS HAa TIPAKTHUKE HACTOSIIETO N300pETeHNSI.

[0187] IIpexynpTUBHpPOBAaHUE, PA3SMHOXKEHUE KJIETOK U MPOAYKLHIO KJIETOK BBITOIHSIOT
Ha cragmsx | m 2. Ha cranmum | MHULMHPYIOT NPEeKyJbTHBHPOBAHHWE W3 OAHOTO (IakoHa ¢
pabounMm OaHKOM KJETOK TpaHCPHUUMPOBAaHHBIX KJIEeTOK Sp2/0, 3SKCHpPEeCcCCHPYIOIINX
nocnenosatenbHoctd TL u JILI ronumymaba, KJIeTKH pPa3sMHOXKAIOT B KyJIBTYPaJbHBIX KOJIOAax,
OJHOPA30BbIX KYJBTYPAJbHBIX MeEIIKaXx, MU JHO00 B mnepdy3MOHHOM OuopeakTope I
BBIPAIMBAHNUs IIOCEBHOTO MarepHaja BMeCTUMOCTbIO 50 1, 0OOpyZOBaHHBIM BHYTPEHHUM
LEHTPOOEKHBIM (PHIBTPOM, JIUOO B epPy3MOHHOM OHOpEaKTOpe ISl BBIPALIMBAHUS TIOCEBHOTO
Marepuaia BMeCTHMOCTbIO 200 11, O0OpYyZOBaHHBIM CHCTEMOH yHAEp)KaHUS KIETOK C
MeMOpaHHOW (uiIbTpanmMell C TMepeMEeHHbIM TaHreHuuaabHbiM 1oTokoM (ATF). Krnerku
KYJbTHBHPYIOT JO TeX TNOp, NOKa He OyAyT NOJy4eHbl IUIOTHOCT U O0BEM KIETOK,
HEOOXOUMBIE JIJIsl TIOCEBAa B MPOM3BOIACTBEHHBII OnopeakTop BMecTUMOCThIO S00 1 mmu 1000 1.
Ha cragum 2 KJETOYHYIO KyJBTYPY HENPEepPbIBHO NepPYy3UPYIOT B MPOU3BOIACTBEHHOM
ouopeakrope BMecTUMOCThI0 500 11wy 1000 51 ¢ ucnonb3oBanueM cucrembl ATF. @unbrpar
(cOop) xierouHol KyNbTyphl 3a0uparoT u3 cuctembl ATF, B TO Bpemst Kak KJIETKU BO3BPAIAIOT B
OuopeakTop, U B KyJIbTYPY MOMJIUBAIOT CBEXKYIO cpeny. buomacca, ynanenHas u3 Onopeakropa,
MoskeT ObITh OObenrHeHa ¢ u3BledeHHbIM u3 cuctembl ATF cOopom, a 3aTeM ouuineHa yis
MOJTy4eHUs1 O0beTMHEHHOTO cOopa IJIs NajbHeimel o0padoTku.

[0188] Ouunctky ronmmmymada u3 cOopa KIETOUHOH KYJBTYPBI BBIONHSAIOT HA CTATHUSX C
3 1o 8 ¢ moMoIB KOMOMHALMH 3TanoB adpPUHHON 1 HFOHOOOMEHHOH XpomMaTorpadguu 1 3Taros
Ui WHAKTUBALMK WJIM YIOAJICHHUs T[OTEHIUAJIBbHOTO BHPYCHOTO 3arpsisHeHms (oOpaboTka
PacTBOPUTENIEM/MOIOIIUM CPEICTBOM U (pUIbTpalus IJisl ynaneHus: supyca). Ha cragum 3 cOop
W  oObeAMHEHHbI CcOOp MPOLEKUBAIOT M OYHUINAIOT C HCMOJNb30BaHHEM adpPUHHOMI

xpomarorpagun Ha Oenke A. Di0ar, MONYYUBIIUNCSA B pPE3yJNbTaTe NPSIMOTO CBSI3bIBAHUS
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nponykra (IICIT) 3amopaxuBaroT no ganbHeimen oOpaborku. Dmroatel [ICIT QunbTpyror u
OOBEOUHSIOT B MyJ Ha CTAANH 4 MOCJE Pa3MOpPaKMBAHUSA, & 3aT€M Ha CTaauu 5 00padaThIBArOT
Tpu-H-OyTungocdparom (TNBP) u momucopbarom 80 (PS 80) nist mHAKTHBALMH JEFOOBIX
NOTEHLIUATIBHO MPUCYTCTBYIOIIUX BUPYCOB B JIMITUAHON 00ONIOUKe.

[0189] Ha cranuu 6 u3 mpoxykra ronmumymada ynaustor peareHTsl TNBP u PS 80 u
NpUMeCH C TOMOLIBI0  KAaTHOHOOOMeHHOH xpomartorpaduu. Ilpogykr rommmymaba
JOTOJIHUTEIBHO OYMINAIOT C IOMOINBI AaHHOHOOOMEHHOH Xpomarorpaduu Ha CTaguu 7 Ui
ynanenuss JIHK, noTreHLManbHO MNPUCYTCTBYIOLIMX BUPYCOB M npumecedi. Ha cramum 8
OYMILIEHHBIH MPONYKT romuMyMada paz0aBisioT U GPUIBTPYIOT Yepe3 yAep KUBAIOLINI BUPYCHI
bubTp.

[0190] OxonuarenbHOE mMoJiydeHHE TonuMyMada BBINONHSIOT Ha craguu 9. Ilpomykr
ronuMyMaba KOHLIGHTPUPYIOT Ha J3Tane yiapTpaduiabTpaluy, a Ha dTane auaduibTpanuu
N00aBISIOT SKCUUIMHEHThl COCTaBa M YOASIIOT BHYTPUIIPOU3BOACTBEHHBIE Oy(epHbIe CONH.
HobasmsiroT PS 80 1 ocHOBHOE MPOMEKYTOUHOE COeANHEHHe (PUIBTPYIOT B MOJUKApOOHATHBIE
KOHTEMHepHI A XpaHEHUs B 3aMOPO’KEHHOM BHJIE.

[0191] IlapTuro ompeaenstOT KakK KOJHMYECTBO MaTepuaja, MNPOMEXKYTOYHOTO WU
rOTOBOT'O MPOAYKTA, KOTOPOE AOJKHO OBITh OJJHOPOIHBIM IO XapakTepy U KauecTBY U KOTOPOE
MPOU3BENIEHO B XOJI€ ONPEEJIeHHOrO LKA U3rOTOBIeHUs. TepMuH «napTusk» NpUMEHseTCs K:

® [[pexynbTUBUPOBAHUE

e Peakrtop i BBIpAIIMBAHUSA TOCEBHOro Marepuaia S50 1/pOM3BOJACTBEHHBIH
ouopeaxrop st mpornsBoacTea S00 i

® buopeakTop A BbIpaliBaHus IOCEBHOro matepuaa 200 i

e [IpomsBoacTeeHHbIi Ouopeaktop 1000 i

® [Ipsimoe cBsi3bIBaHME NPOAYKTA

® J[ayHCTPUM-IIPOLIECCUHT

[0192] Ha HECKONBKHX CTaAUSAX MPOLECCa U3TOTOBJEHUS] HA3HAYAIOT pa3JIMuHble HOMEpa
naptuii. Hioke npencrasieHo KpaTkoe OMUCAaHWE CTaAui MpoLecca U3TOTOBJIEHUS], HA KOTOPBIX
ONpEAENSIIOT NApTHH.

[0193] [IlepBoii cragmeli B  IpoleccCe  HW3TOTOBJIICHUWs  SABJIAETCS  HA4allo
npeKyJIbTUBUPOBaHUs U3 (yakoHa ¢ pabounm Oankom kietok (PBK). Kaxnyro mpekynbTypy
WIH PE3EPBHYIO NPEKYJIbTYPY UACHTHPUIHUPYIOT KaK MapTHIO.

[0194] Korna npekynbTypa COOTBETCTBYET KPUTEPHUSIM MOCEBA, MPEKYIbTYPY MEPEHOCST
B OMOpeaxkTop AN BBIPALIMBAHMS MOCEBHOIO MaTepHaja BMECTHMOCTBIO S50 J1 M COmepKIMOe
OIHOTrO OMOpeaKkTOopa ISl BBIPALIMBAHUS TIOCEBHOIO MaTeprallia BMECTUMOCTBIO SO J1 mepeHOCsT
B OIMH TIPOM3BOACTBEHHBIH OHOpeakTop BMecTUMOCTBIO 500 7, Kaxmas KOMOWHAIUs
OuopeakTopoB BMecTHMOCTBIO 50 m u 500 5 mpeHTHPUIMPYIOT Kak mapTuro. buomacca,
yHajeHHas U3 OuopeakTopa, MOKeT ObITh OObequHeHa ¢ W3BJeUeHHbIM u3 cucteMbl ATF
cOopoM, a 3aTeM OUHINEHA IS MOJyueHHs] OOBEIUHEHHOro cOopa aJisl nanbHeimei 00paboTKu.
Bcemy cynepHaTaHTy KJIETOYHOH KYJBTYpPbI HIIH OOBEIUHEHHOTO CyOCTpaTy, MOJYYEHHOMY U3

OHOTO OmopeakTopa BMeCTUMOCTBIO 500 JI, MPUCBAMBAIOT HOMEP MapTUU OUOpPEaKTOpa ILTIOC
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paciupeHne, COOTBETCTBYIOIee KOHKpeTHOH cpexe (To ectb 001, 002 u T. 11.).

[0195] IlpexkynbTypy MOKHO TaKXe MEPEHOCUTb B OHOPEAKTOp Uil BBIPALIUBAHUS
MOCEBHOrO MaTepuaja BMeCTHMOCTBEIO 200 JI, M COAepKUMOe OIHOro OuopeakTopa IJIs
BBIPALMBAHMUS IIOCEBHOIO Marepuajga BMEeCTUMOCTBIO 200 11 mepeHocsiT B OAMH
NPOU3BOJCTBEHHBIN OnopeakTop BMecTUMOCThIO 1000 s, Kaskaplit u3 oTAeNnbHBIX OHOpEeakTOpOB
Bmectumocteio 200 1 u 1000 51 onpenenstoT kak mapturo. Bcemy cOopy cymepHaTtaHTa
KJIETOYHOH KYJbTYpBI, IOJYYEHHOMY H3 OXHOro Ouopeakropa BMecTUMOCTBIO 1000 o,
NPUCBAMBAIOT HOMEP MapTHU OMOpeaKTopa IJIFOC PaCIIUPEHUe, COOTBETCTBYIOIEE KOHKPETHON
cpene (to ects 001, 002 u T. 11.).

[0196] OObenunenue B myn cOopa CynepHaTaHTa KJIETOYHOW KYJIBTYPhl U3 MHOXKECTBA
OMOpeakTOpPOB MO3BOJISIET MPOBECTH OUUCTKY Ha 3Tame xpomarorpaduu Ha Oenke A ¢ mpsiMbiM
ceszpiBanueM npoxaykra (IICIT). Kaxnwni mporon IICIT uaentuduuupyror kak napturo. [l
IICII moxHO HUcTIONB30BaTh KOJNOHKY AnameTrpoM 28, 40, 60 nnu 80 cm. Kaxknas maptust MoxeT
CoIep KaTh pa3jMYHBbIE KOJMUECTBA HCXOAHOIO Marepuaja rojuMyMmada, M HCIOJNB3VIOT
KOJIOHKHM pa3lWYHbIX JHAMETPOB B 3aBHUCHUMOCTH OT KOJHMYECTBA MCXOJHOTO Marepuaja
ronmumymaba. Heckompko maptmii IICII oObenuHSIOT AN WHULMUPOBAHHUSA JAYHCTPUM-
npoueccuara (JICIT) maptum, xoTopass MOXKeT OBITb WHUIUUPOBAHA C PA3JTUYHBIMHU
KOJIMYECTBAMH roJIMMyMada.

[0197] IIpomecc MaccoBOrO HM3TOTOBJICHUS MPOAYKIUU IMO3BOJISIET OOBEIUHUTH B YT
moOoil cOOp, COOTBETCTBYIOLIMH KPUTEPHSIM MPHUEMJIEMOCTH BHYTPUIIPOU3BOICTBEHHOTO
KOHTPOJISA, JJisl JajbpHeimed oOpabotku xpomarorpadupoBanueM Ha Oenke A (cragusi 3).
AmnanornunbiM  obpazom mobas  maptus  IICII, coorBercTByromas —crneuugpukanusm
BHYTPHUIIPOU3BOJICTBEHHOTO KOHTPOJIS, MOXeT ObITb 0oObeauHeHa B My (cragus 4), 4ToObl
MHULIMUPOBAaTh NoOCienyomy napturo. OQHAKO CpEeNHEB3BELIEHHBII IO Macce BO3pPaCT
KJIETOUHOM KynbTyphl, noOasnenHow B mya [ICII, momxken coctaBisitb oT 15 nmo 51 nHeit
BKJIFOUUTEJNIBHO.

[0198] Cpenuessemennsiii mo macce Bospact mnyna IICII ompenensror kak cymmy
Macchl TOJIMMyMada, TOJYYeHHYI0 B KaXIOM cOOpe, YMHOXKEHHYIO Ha YHCJIO CYTOK CpEbl,

JeNieHHOe Ha o0uIyro Maccy ronmumymada B mygie TICIT:
Cpennessseurennas macca= (mnd1 + madz + mads + .. midh)

(m1+ma+ .. .mj)

I'me M - macca ronumymaba, BHOCHMasi B MyJ Kaxaoro cbopa, a d - neHb paboTh
OropeakTopa, KOr/ia 3aBeplieHo codupanue cepuu coopa.

[0199] ITepemenHbIe mpoLiecca, BKIIOYAsi KaK BXOIHBbIE JaHHBIC (T. €. TEXHOJOTHUYECKHUE
nmapaMeTpbl), TAK U BBIXOAHBIE NAHHBIC (T. €. JaHHBIE BHYTPUIIPOM3BOICTBEHHOTO KOHTPOJIS
[[PC] u ucnbiTaHUST MOHUTOPWHTA TeXHOJOrH4Yeckux mporeccoB [PMT]), koHTpoiaupyoT Ha
NPOTSIKEHUH TIPOLIECCAa W3TOTOBJICHHS] W PETUCTPUPYIOT B TMPOTOKOJAX MPOHM3BOICTBEHHOM
MApTUU JJIs1 o0ecrieueHust eAMHO00pa3ns Kak MpoLecca, Tak U MPOIyKTa.

HOI[pO6HOC OMHUCAHUE TTPOLECCAa U3TOTOBJICHUA U TEXHOJIOTHUYECKOI'O KOHTPOJIA
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Cragus 1

IIpexynbTHBUPOBaHUE U PA3MHOXKEHHE

[0200] Ilepsoii cranueit B npoaykuuu SIMPONI® (rommmymal) siBisieTcss MHULUALHS
NPEeKyJbTUBUPOBaHUSA U3 (iakoHa ¢ pabounm OGankoM kietok (WCB) TpaHC)HUIMPOBAHHBIX
ki1etok Sp2/0, skcmpeccupyrommx —nocienosarensHocty TL[ u JII romumymaba, u
HOCJIEIYIOIee Pa3MHOKEHHE KJIETOYHOH KyJNbTYPbl B KYJIBTYPAJbHBIX KOJOAX, OJHOPA30BBIX
KyJbTypaJbHBIX MeIIKaX M B OuopeakTope MAjsl BBIPAIIMBAHMSA IIOCEBHOIO MaTepHaia
BMecTUMOCTBIO 50 11 mu 200 j1. KiieTku KyJIbTUBHUPYIOT O TEX TOp, MOKa He OyIyT MOJy4eHbI
IUIOTHOCTh U O0BEM KJIETOK, HEOOXOAMMBIC Ui MOCEeBa B IMPOU3BOACTBEHHBIH OMOpPEAKTOP
BMecTUMOCTBIO 500 11 mm 1000 1.

IIpouenypa u3roToBjeHUs

[0201] Kpuodmakon ¢ PBK pasmopaxkuBaroT u pa3OaBisIFOT  Cpemod IS
KYJbTHBHPOBAHUS THOPHIOM C 3alaHHBIM XMMHYECKHM COCTaBOM ¢ pnoOamieHueM 6 MM L-
rnyramuHa, 0,5 mr/n MukodeHOJIOBOH KUCIOTHI, 2,5 MI/n runokcaHTuHa U 50 MI/J KCaHTHHA
(cpena CDH-A) no mnnotHoctd mnocea 0,2-0,4 10° :xu3HECTIOCOOHBIX — KJIETOK/MIL.
Ku3HecmocoOHOCTh  KYJBTYpbl NPH  Pa3MOPAXKMBAHWK  JOJDKHA  COCTaBIATH  >50%.
IlepBOHauUaNbHBIN MacCaX MOANEP)KUBAIOT B KYJIBTYPaIbHOH(-bIX) KOJIOE(-aX) B YBIAKHEHHOM
unkybatope ¢ COz Ttemmeparypy u CO> KOHTPOJIHPYIOT B Tpelneiax JHANa3OHOB,
OTpENeNIEeHHBIX B MpoTOoKoie mnaptuu. Kynerypy HMHKyOMpYIOT B TeueHue 2-3 nHeH 10
MONy4YeHUs: MUHUMAJIbHOM KJ1eTOuHOM muoTtHocTH 0.6 10° skM3HECTIOCOOHBIX KIETOK/MIL.

[0202] MacmTabupoBaHusi AOCTUTAIOT MYTEM MOCJIEAOBATEIBHOIO Pa3MHOXKEHHUS
KYJBTYPbl B KYJbTYPaJbHBIX (PIAKOHAX M OIHOPA3OBBIX KYJbTYpPalbHbIX Melnkax. Kaxmerit
naccak HaYMHAIM ¢ KinetouHoil mmotHocTu 0,2-0,4 10° KU3HECIOCOOHBIX KJIETOK/MN MyTeM
pasBenenusi cpenoii CDH-A. Ilaccaku MHKyOUpYIOT B TeueHHe 2-3 qHeH Ha KakKAOM dSTare
Pa3sMHOKEHHUsT 10 MOJyYeHUs MHHUMaNbHOU mioTHOCTH kieTok 0.6 10° ku3HeCmocoOHbIX
kierok/mi. Ilocne DOCTHIKEHUST TOCTATOYHOrO oO0beMa KyJbTYPbl B OJHOPA30BOM IAKETe IS
KyJbTUBUpOBaHus mpu >0.8 10° xu3HECTOCOOHBIX KneTok/Ma M >80% >KU3HECTOCOOHOCTH
KYJBTYPBI, KYJIBTYPy MOXKHO 3aCe€BaTh B OMOPEAKTOp AJISl BHIPALIUBAHMS MMOCEBHOTO MaTepHuaa
BMeCTUMOCTBIO 50 51 nnu 200 1.

[0203] OGpasubl KaxkI0ro maccaka MpeKyJbTUBHPOBAHUS OTOMPAIOT VIS ONpPEIeTICHHs
IUIOTHOCTU  KH3HEeCTocoOHbIX  kieTok  (VCD),  KU3HECHOCOOHOCTH — KYJBTYpbl |
MHKpPOCKOIIMYECKOTro wuccienoBanus. llepen moceBoM B OHOpPeakTop Uil BbIPAIUBAHHS
MOCEBHOTO MaTepuaia BMeCTUMOCTBIO S0 1 nm 200 51 00pa3usl NPeKyIbTUBUPYIOT Uil OLEHKH
OonoHarpy3ku. IIpekyabTHBHpPOBaHHE MOKHO TOIICPKUBATh B TedeHHEe MakcumyM 30 mHei
nocie pasMopakusanusi. [IpeKyIbTUBHPOBAaHUE MPEKPAINAIOT NMPU OOHAPYKEHHH MHKPOOHOTO
3arpsi3HEHUs] WM MPEBBILIEHUH MAaKCUMAJbHOM MPOAOJIKUTEIBHOCTH. Pe3epBHas MpekynbTypa
MOXeT ObIThb COXpaHEHa MPHU MOCEeBEe B OMOPEAKTOp IJIsl BHIPAINIMBAHUS IOCEBHOTO MaTepHhaia
WIN MOXET ObIThb MHMLIMMPOBaHA NMpPU pasMopaxkuBaHuu HoBoro ¢uakoHa ¢ PBK. PesepHyro
NPEKyJIbTYPY Pa3MHOXKAIOT, KaK OMMCAHO BBIIE, M TOABEPrar0T BO3JAEHCTBUIO IPH TEX XKe

napamMeTpax BHYTPHUIIPOU3BOACTBECHHOI'O KOHTPOJSA U (I)YHKLII/IOHI/IpOBaHI/IH, 49TO U NECPBUYHBIC
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KyJbTYpbl. Pe3epBHYIO NpPEKyJIbTypy MOTYT MOAAEPKUBATH U HCIOJNB30BATh [JIsI MOCEBA B
OropeakTop Ui BbIPAIIMBAHHS MOCEBHOrO Marepuana BMecTUMOCThEO 50 i1 wim 200 5 mpu
HEOOXOIMMOCTH.

[0204] Korma mpekynbTypa COOTBETCTBYET KPUTEPHUSIM IIOCEBA, COAEPIKUMOE
OJTHOPA30BOrO(-bIX) KYJNbTYPaJIbHOIO(-bIX) MEIIKA(-OB) Ul KYJbTUBUPOBAHHUS IEPEHOCIT B
OuopeakTop AN BBIPALIMBAHUS MOCEBHOTO MaTepuajia BMeCTHMMOCThIO SO i1 wimm 200 s muis
NOCTHKEHHs. TIOTHOCTH Tocea >0.3 10° sxu3HecnocoOHbIX KieTok/mn. BuopeakTop s
BBIPAIMBAHMS IIOCEBHOIO Marepuaja BMmecTUMOCTBEO 50 51 mmu 200 1 NOANMTHIBAIOT
KyJbTypaibHON cpenoit CDH-A u 10 JOCTH)KEHUS MOJIHOTO pabodyero oObemMa, SKCIUTyaTHPYIOT
B peskume niepdysun. s monaepkaHus KJIETOYHOTO pocTa KOHTpoupyioT pH, Temneparypy u
KOHLIGHTPALIMIO PACTBOPEHHOTO KHUCJIOpona KyiabTypel. KynbTypy B OuopeakTope s
BBIPALIMBAHMS TOCEBHOr0 Marepuana BMecTUMOCTbO 50 g wnmm 200 1 pa3MHOXKAKOT 10
MoNydyeHus KIeTOuHOH mnoTHocTH >2,0x10% ku3sHECTOCOOHBIX KiueTok/mn, npu  >80%
KH3HECTTIOCOOHOCTH KyJbTYypbl. Ha mpoTskeHun Bcero mpouecca 3aduparoT oOpasibl KyJIbTypbl
u3 OropeakTopa IJIsl BRIPAIMBAHUS TTOCEBHOTO MaTepuaia BMeCTUMOCThIO S0 1 v 200 1 st
omnpeneneHusi VCD, 3Ku3HECTOCOOHOCTH KYJNBTYpPbl M MHKPOCKOIHUYECKOTO HCCIIEAOBAHUS.
Ilepen moceBOM B MPOU3BOACTBEHHBINH OHMOpeakTop BMecTHMOCTHIO 500 11 mtn 1000 i1 otOuparot
oOpa3ubl U3 OMOpeakTopa Ui BBIPAIIMBAHUS ITOCEBHOTO MarepHaja BMECTUMOCTbIO 50 11 wim
200 n ngus ouenku OuonHarpysku. Ecim mokasarens VCD B oOpasuax u3 Ouopeaktopa s
BBIPAIMBAHUs MOCEBHOTO MaTepuana BMeCTUMOCTbio 50 nm wim 200 n gocturaer >2,0 10°
JKM3HECTIOCOOHBIX KJIETOK/MJI, @ TPOHM3BOJACTBEHHBIH OnopeakTop BMecTUMOCTBIO 500 11 mmm
1000 1 HEe roToB K MOCEBY, MOXHO NMPOAODKUTEL Nepdy3MOHHOE KyJIbTUBHPOBAHHE KJIETOK 10
MaKCHUMAaJIbHON NPOJOJKUTEIbHOCTU KyJIbTUBUPOBAHUS, COCTABJIAIOLICH 6 JHEH nocie noceBa B
OnopeakTop ISl BBIPALIMBAHUS ITOCEBHOI'O Marepualia BMECTUMOCTBIO 50 ;1 um 7 nmHe#l mocie
noceBa B OHOpeakTOp Al BBIPALIMBAHUS IIOCEBHOI'O Marepuajta BMeCTHMOCThIO 200 I
DKkcmyaTauuo OHOpeakTopa Ui BBIPAIMBAHUS MOCEBHOTO MaTepuaia BMECTHMOCTbIO S0 11
win 200 1 mpekpamarT npu OOHAPYKEHHH MHKPOOHOTO 3arpsi3HEHUS WM TPEBBIIIECHUH
MaKCUMAaJIbHON MPOAOKUTEIBHOCTH.

Cranus 2

[Tponykuust buopeakTopa

[0205] Bropoit cramueii NPOM3BOACTBEHHOIO TMpoLecca SBIISETCS MepPy3HOHHOE
KYJbTHBHPOBAHUE KJIETOK B MPOU3BOACTBEHHOM OHOpeakTope BMeCTUMOCTBIO SO0 i mm 1000 1.
@unbrpar (cOOp) KIETOUHON KYJBTYpPbI 3a0HPAIOT U3 MPOU3BOJACTBEHHOTO OMOpEaKTOpa, B TO
BpeMS KaK KIJIETKH YAEP>KUBAIOTCS C MOMOIIBIO YCTPONCTBA YAEPKAHUS KIETOK C MEMOpaHHON
¢unbTpanueil ¢ nepeMeHHbIM TaHreHnHaabHbIM TOTOKOM (ATF), mocme dwero KymnbTypy
MONOJIHSIIOT CBEXKEU CPEeNION.

IIpouenypa u3roToBJeHUs

[0206] ITocer B mpom3BOICTBEHHOM OmopeakTope BMecTUMOCThIO 500 m mmu 1000 7
BBIMOJIHSIOT TyTEM IE€PEHOCAa CONEP’KUMOro OHOpeakTopa Al BBIPAIIUBAHHS TOCEBHOTO

Marepuana BMecTUMOCTbIO 50 11 mnn 200 1 B MPOU3BOACTBEHHBIH OHOPEAKTOP BMECTHMOCTBIO
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500 n1 wmnu 1000 1, comep:kammii cpeny sl KyJbTUBHUPOBAHMS THOPUAOM C 3aJaHHBIM
XUMHYECKHM COCTAaBOM, oOorameHHyo 6 MM L-rinyramuna, 0,5 Mr/n MuUKO(pEHOIbHOH KHUCIIOTHI,
2,5 mr/n runokcantuHa U 50 mr/n xcantuHa (cpena CDH-A). IlepeHocumsblii 00beM TOMKEH
OBITh TOCTATOYHBIM, YTOOBI MOJIYYHUTh IUIOTHOCTH mocesa >0,3 x 10% »HM3HECTIOCOOHBIX KIIETOK
/ma. Kynetypsl nognep:xusatot npu temneparype 34,0-38,0 °C, pH 6,80-7,40 u xoHueHTpauuu
pactBoperHoro kuciopoaa 10-80%. OtbGop o0pa3loB NMPOBOAST B TEYEHHE BCEro Mpolecca
KYJbTUBUPOBAHUSI B MPOU3BOJACTBEHHOM Onopeakrope BMecTUMOCThIO 500 51 mim 1000 5 s
KOHTPOJISI IJIOTHOCTH KM3HECTOCOOHBIX KJeTok (VCD), KHM3HECTOCOOHOCTH KYJIBTYPHI,
OuoHarpy3Ku u KoHUeHTpaunu uMmyHorinooyanaa G (IgG).

[0207] Ilocne mnoceBa CKOPOCTb TMOAAUM CpeAbl B  KYJbTYPY VBEJIMYUBAIOT B
COOTBETCTBHH C MPEIBAPUTENIBHO 33aJaHHBIM I'PaQUKOM 10 TEX MOp, MOKa He OyaeT JOCTHrHyTa
MaKCHUMaJbHasi CKOPOCTb NoAauu. MakcUMaJbHy0 CKOPOCTh NOJA4M MOJAEPKUBAIOT HA YPOBHE
0,80-1,50 obbemoB peakTopa B CYTKH. llpm mOCTHXKEHMHM MOJHOTO padoyero oObema
ounopeakTopa 3amyckaroT mnepdy3us ¢ nomomipio cuctembl ATF nnsi BbImeneHUs] KJIETOK W3
¢unbTpara. @uibTpaT HenpeprlBHO oTOMparoT Yepe3 GuibTp ATF, B TO Bpems Kak KJIeTOYHas
KyJbTypa nupkyiaupyer mexay cucremoil ATF u 6mopeakropom. @unbtpatr ATF cobuparor B
KOHTeiHepbI 1t Ouonporecca (BPC).

[0208] Memnstrotr nutaromyro cpeny B 6uopeaxkrope ¢ CDH-A na CD Hybridoma medium
¢ mnpubaBienneM 6 MM L-rmyramuna, 0,5 Mr/m Muko(pEHONOBOH KHCIOTBL, 2,5 MI/J
runokcantuHa, 50 mr/m kcantuHa u 10 MM anerara Hatpus (cpena CDH-B), korma VCD
nocturaer >8,5 10° )u3HeCIOCOOHBIX KJIETOK/MII, HO He MO3JHee 4eM depe3 Ha 15 neHsb mociie
nocesa B peakTop BMecTUMOCTbIO 500 5 mim 1000 n1. ITnOTHOCTB KU3HECTIOCOOHBIX KIETOK B
OuopeakTope KOHTPOJIMPYIOT OO LENEeBOM KOHLEHTpALMM, COCTABIAIOLIEH MO MeHbIneH mepe
12,0 x 10% )U3HECTIOCOOHBIX KJIETOK/MI IIPH MOMOIIH PEryIupyeMOro MOTOKa IS yAadeHHs
Oromacchl U3 KyJbTypHI.

[0209] buomaccy, ynaneHHyro u3 OHOpeakTopa, MOKHO BBIOPOCUTH WM OOBEIUHUTH C
¢unbrparom ATF 1 ouncTuTh myTeM GpUIbTpaLuu.

[0210] Dunbrpar ATF o0o3Ha4arOT kKak MOTOK cpenbl cOopa. B moTok cpembr cOopa
npuOABISIOT STHICHAUAMHHTETpayKcycHas kuciora (3[ATA) 10 JOCTHKEHUs] KOHLIEHTPALUH S-
20 mM. COop xpaHnsT B koHTelHepax s ouonpouecca (BPC) B cpene ¢ Temnepatypoii 2-8°C B
TE4YEeHHEe MaKCHMAJIBHOTO Teproaa BpeMenu 21 aHel nocie u3BiedeHus u3 onopeakropa. [lepen
NPSIMBIM CBSI3bIBAHUEM TPOAYKTa OTOMpaim oOpas3ibl U3 KOHTEHHEpPOB Uit OHomporecca IJIs
Kaxxaoro coopa 1uist KOHTPOJIst KoHIeHTpamu IgG, sHIOTOKCHUHA U OHMOHArpy3KH (cTamus 3).

[0211] Onepaums mo nepdy3nOHHOMY KYJbTHBHPOBAHUIO KJIETOK B MPOHM3BOACTBEHHOM
Ouopeakrope BmectumocTeo 500 m mymm 1000 5 mpomospkaroT no 60 mHel mocne mocesa. B
NOCJIETHUH JIeHb paboThl MPOM3BOACTBEHHOTO OMopeakTopa BMecTHMOCThIO S00 1 mmm 1000 i
oTOMparoT 00pasibl KyJbTYpPhl Ui TECTUPOBAHUS HAa MUKOIUIA3My W 3aHECEHHBIH BHPYC.
Konnenrpauuto IgG B Oumopeakrope KOHTPONUPOBAIM W PErHCTPUPOBAIHM TOJNBKO JUIS
uH(popManuu.

Cranus 3
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[Ipsimoe cesizpiBarue mpoxaykra (ITCIT)

[0212] Ha cranuu 3 cOop w3 omHOro uju OoJjiee MPOM3BOACTBEHHBIX OHOPEAKTOPOB
BMectuMocThi0 500 5 mimu 1000 1 QUIBTPYIOT M OYMINAIOT C HCHOJIB30BAHUEM KOJOHKHU
MabSelect™ nns addunnoit xpomarorpadun Ha Oenke A (GE Healthcare Bio-Sciences, r.
IMurrcOypr, wrar [lencunbBanus, CIIIA) u ycTaHOBKH I aBTOMaTHYECKOH XpomaTtorpaduu.
ITponykt romumymaba CBS3BIBAIOT M3 cOOpa M YAAISIIOT CBS3aHHBIE C MPOLIECCOM HMPUMECH,
BKJIFOYasi KOMIIOHEHTHI Cpe/ibl U CBI3aHHbIE C KJIeTKaMu-xo3sieBamu npumecu (Hanpumep, JTHK u
OeJIoK KJIeTKU-XO35MHA), U MMOTeHHAJBHO MPUCYTCTBYIOINUE BUPYCHL. DJFOAT, TOJTYYUBLIHICS B
pesynbrate npsiMoro cesizbiBanus npoaykra (I1ICIT) 3amopakuBaroT 10 nanbHelmed o0paboTKu.

[TonroToBka u pereHepanus KOJIOHKH Ha Oejke A

[0213] Tlepen 3arpy3koii cbopa ypaBHOBelIHBarOT KOJOHKY MabSelect™ Ha Oenke A ¢
nomompo 50 MM docdara Hatpus, 150 MM xnopuna watpus, 0,1% nomucopdata 80 (PS 80),
pH 7,3 (ypaBHoBewmmBaromuii Oydep). Kontpomupyror pH u mpoBogumocts B 3ddiaroeHTe
KOJIOHKH, 4TOOBI yOEIUTHCS, YTO KOJIOHKA YPAaBHOBELICHA.

[0214] ITocne npumenenus: kojgouky MabSelect™ Ha Genke A MOXXHO pereHepHpPOBATh C
MOMOLIBIO BBeeHNUs 6 M ryanuans ruipoxjaopuzaa ¢ nocnenyrouei npomeiskoit 0,1 M nurpara
Hatpusi, pH 3,5, ¢ mocnenyromel NMPOMBIBKOW B ypaBHOBEUIWBaromeM OygepHOM pacTBope.
AnbTepHaTHUBHAsT NPOLEAYpa pEreHepanuy, KOTOpas Takke MOXET OBITh HCIOJIb30BAHA,
BKJIIOYAET NPHMEHEHHE ypaBHOBELIMBAMOIEro Oydepa ¢ mocnenyromuMm BBeneHueM 6 M
T'yaHUIWH THAPOXJIOPUAA, 3aTeM ypaBHOBeLINBao1ero oydepa ¢ nocneayoumm seegeHnem 0, 1
M nurpara Hatpust, pH 3,5, u 3aTem ypasHosewmmBaromero Oydepa. [Ipun reoOxogumoctu cmomy
MabSelect™ xpansT B 20% 3TaHone.

[Ipouenypa U3roToBIeHUs

[0215] Cbop nmponyckanu uepe3 ¢punbTp 0.45 UMKM 1 3arpyskajiu B KOJOHKY Ha Oenke A
¢ Harpy3koii 20-50 r/n. TTocie mpOMBIBKH KOJIOHKH YpaBHOBELIMBAIOLINM Oydepom 0 Tex mop,
TIOKa MOTJIoLIeHHe yabTpaduroneToBoro uznydeHus npu 280 HM (A2g0) HE BEPHETCS] K 3HAUSHHIO
mmuHbl yTH <100 MAE/MM, KOJOHKY CO CBSI3aHHBIM MPOIYKTOM rojumMymada MpOMBIBAIOT
JOTIOTHUTETbHBIMU 2-6 o0bemamu kojioHku (CV) ypaBHoBemuBaromero oydepa. Iocae atoro
BBIMOJTHSIOT MPOMEKYTOYHYIO MPOMBIBKY, UCTIONB3Ys 4,5-7,0 00bemoB kojonku 0,1 M nutpara
Hatpus, pH 5,0.

[0216] TIpoaykr romumymada smroupyroT ¢ ucnosszoanueM 0,1 M Oydepa murpara
Hatpust, pH 3,5. COop >MH0MpPOBAHHOTO MPOAYKTA HAYMHAIOT C BOCXOMSIIEr0 KaHaja CHrHaja
Azgo ¢ nymuHON myTH >50 MAE/MM M OCTaHaBJIMBAIOT HA HUCXOJALIEM CUTHajEe Azgo C IJIMHON
nytn >50 MAE/mMM. CKOpOCTh TOTOKA, NMPUMEHsEMas BO BpPEMsl 3arpy3KH, MPOMBIBKH H
3JIFOUpOBaHus, coctasysier 150-500 cm/4.

[0217] TTocne c6opa amoar [1CII ronumymada HeriTpanu3yroT a0 pH 6,0-6,5 ¢ momombsto
npubasnerns 1,0 M tpuc-Oydepa (6e3 TurpoBanus) u npu Heodxonumocta 1,0 M muMOHHON
kucnotsl (0e3 Turposanusi). Bo Bpems perymmposanus pH smoar IICII nepememuBaroT st
o0ecriedeHns OMHOPOAHOCTH pacTBopa. dmroaT roaumymada IICII ¢ noBeneHHBIM 3HAaYEHHEM

pH otOuparor mist ananusa OuoHarpysku mnepen ¢unbTpanueii yepe3 0,2-um ¢uistp. Bropas
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¢unbTparus depes ¢unerp 0,2 UM Moxker ObITh BbIMONHEHa, ecnu ¢GuibTp 0,2 pM,
UCTIONIb30BaHHBI BO BpeMs MepBoil (guubTpanun uepe3 ¢uuabrp 0,2 MKM, HE MPOLIEN TNPH
UCTIBITAHUE Ha [[EJIOCTHOCTb.

[0218] OrtdunbrpoBannsii smoar IICII anukBOTHPYIOT B  MOJIMKapOOHATHBIE
koHTelHepbl. OrdunbrpoBanHblii smroaT [ICIT oTOuparoT 11 aHanu3a Cofep:kaHUusl MOHOMEpA,
OuOHArpy3Kky, SHAOTOKCHMHA U KOHLEHTpALUH Oejka (HAa OCHOBAaHMM KOTOPOW PaCCUUTHIBAIOT
BBIXO/l 3Tamna, KOTOPBIH HOJDKEH COCTABIATH >55%). OtdunbsrpoBannsii smoar IICIT moxxHO
XPaHUTh B T€UEHHE COBOKYIHOTO BpeMeHu <48 uacos npu temmeparype 15-25 °C u 168 uvacos
npu Temneparype 2-8 °C nepen xpaneHnuem npu temreparype 40 °C.

Cranus 4

PasmopakiBanue 1 00beTMHEHHE 3JII0ATOB MPSIMOTro cBs3biBaHUs npoaykra (I1CIT)

[0219] Ha cramuu 4 HECKOJNBKO 3JIF0ATOB mpsiMoro cBsisbiBaHusi mpoaykra (I1CIT)
Pa3MOPaKUBAKOT, PUIIBTPYIOT U OOBEIUHSIIOT Mepen 00paboTKOI pacTBOPUTEIEM/ IETEPTEHTOM.

IIpouenypa u3roToByieHUs

[0220] Dnroater TICIT BBIOMPArOT TaKWM, YTO CPEIHEB3BEIIEHHBIM MO Macce BO3PacT
nyna IICII cocraBmsin or 15 mo 51 gHs BrurouuTenbHO. 3amopoxkeHHble 3moaTsl TICII
pasMopaxkuBaroT npu Temrepatype 15-25 °C. PasmopaxuBaHME CUWUTAETCS 3aBEPIICHHBIM,
KOIZla 3JI0AThl BU3YaJbHO HE COnmep:KaT Jjbaa. PasMopakuBaHue He AOKHO mpesblmaTth 120
gacos. [locne pazmopaxkuBaHusi, 0OObeIUHEHNsI U CMeUnBaHus nposepsuid pH o0bennHEeHHbBIX
smoaroB [ICIT u mpu HeoOxomumocTu nosoawnu 3HaueHue pH mo 5,9-6,5 ¢ momombo
nobasnenust 160 1,0 M tpuc-Oydepa (0e3 turposanusi), mudo 1,0 M numoHHON kucnoTel (0e3
tutpoBanus). Ilocne nocrmwkeHnus koHeuHOro 3HadueHus: pH orOuparoT oOpasiubl myna 3Jr0aToB
IICIT nnsa ananmsza Ouonarpysku. KoHuenTpaimio Oenka B MyJie pacCUMTBHIBAIOT HAa OCHOBE
obrmero oobema myJia u oduiero kojauyecTsa Oenka B nmyse. OobeaunenHsie dmoatel [ICIT 3atem
bunbTpyroT uepes GunbTp 0,2 UM B cMecHuTeNbHbIH cocya. OTHUIbTpOBaHHBIE H OObEIMHEHHBIE
B ny’a smoarbl [ICII MOXHO XpaHHUTh B TEYEHHE COBOKYITHOTO BpeMeHH <48 yacoB IpH
temneparype 15-25 °C u 168 vacos npu temneparype 2-8 °C nepen nanbheiimei odpaboTkoii
Ha cTaauu S.

Cranus 5

Ob6pabortka pacreopurenem/nereprenrom (P/[1) snmroatos IICIT

[0221] Ha cramuu 5 oObemuHeHHBIE 3TH0aThl MpsiMOro cBsisbiBaHusi npoxykra (IICIT)
UHKYOHpytoT ¢ Tpu-H-OyTHndocharom (TNBP) u mommcopbarom 80 (PS 80) (obpabotka
pacTBOpUTENIEM/IETEPTEHTOM [P/OA]) nna  wHAKTHBAMH  JEOOBIX  TMOTEHLHUAJIBHO
NPUCYTCTBYIOIINX BUPYCOB C JIUIMUHONW OOOJIOUKOM.

IIpouenypa n3roToBjeHUs

[0222] Martounsiii pacteop P/II, comepxkamuii 2% TNBP/10% PS 80 (mo wmacce),
MEPEHOCAT B CMECHUTEJNIbHBIN cocyn ¢ myJsioM 31r0aToB [ICII no noctmkenus: cootnomenus 0,08-
0,12 (mo oOwemy). PactBOop mnepemmBaroT 11 OOecCredeHHsT OIHOPOAHOCTH pacTBopa H
BIIOCJIEICTBUM TEPEHOCIT B COCyA JMJii WHakTHBauMu. Ilocne mepeHoca BBINOJIHSIOT

MHAKTUBALMIO BUPYCOB C NMOMOINBIO MHKYOALMU B TeUeHHE MO MeHbluell mepe 90 MHHYT mpu
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temneparype 15-25 °C. 3arpysky obpabdorannoro P/JI mpoaykra ronmumymada B KOJIOHKY JJis
KaTHOHOOOMEHHOH Xxpomatorpaduu (craxus 6) BBIIONHAIOT B TedeHHe <20 4acoB mocie
nobasneHust xuMu4decknx areHros P/J1 (cragus 5).

Cranus 6

KarnonooOmeHHast xpomarorpadust

[0223] Ha craguu 6 matepuan craguu 5, oOpaOOTaHHBIN PacTBOPUTENEM/IETEPreHTOM
(P/[), ouummaror ¢ wucnonb3oBaHueM KonoHkH UNOsphere S™ nns kaTHOHOOOMEHHOM
xpomarorpadpuu (Bio-Rad, r. T'epkynec, wmrar Kanudopuus, CIIA) u ycraHOBKH st
aBroMatudyeckor xpomarorpaduu. Cranus 6 BBIIOJHEHA C BO3MOMKHOCTBIO  YIAJICHHS
TEXHOJIOTUUECKUX XuMH4Yeckux BemectB P/J1 (tpu-v-Oytundocdar [TNBP] u momucopbdar 80
[PS 80]) u npyrux npumeceit U3 NpoaykTa.

IToaroroBka u pereHepanus XpomMarorpadguaecKkoil KOJTOHKH

[0224] Tlepen 3arpy3koli yIakOBaHHYIO KOJOHKY ypaBHoBemmBaroT 30 MM ¢docdaTtHbIM
Hatpusi Oydepom ¢ pH 6,5 (ypaBHoBemmuBaromuii 6ydep). Korrpomupyrot pH u mpoBOIUMOCTb
B 3 IF0eHTE KOJIOHKH, YTOOBI YOIUTHCS, YTO KOJIOHKA YPABHOBEIICHA.

[0225] Tlocme mnpuMeHeHUsT KaTHUOHOOOMEHHYIO  KOJOHKY UNOsphere S™
pererepupyroT, npomsiBas Oydpepom 50 MM Tpuc, 1,0 M NaCl, pH 7,6-8,0, a 3atrem npoBoasT
carauuio ¢ nomoibo 1,0 M NaOH u npu mHeodxoaumoctu xpansr B pactsope (0,1 M NaOH).

IIpouenypa u3rotToByeHus

[0226] Bo Bpems 3arpy3ku mpoaykTr, oOpaboranHeiii P/JI, pa3baBnsror B
TEXHOJIOTUMECKON JIMHUM BOXOW Ui BIPBICKA C LEJNbIO JOCTIKEHUS Harpy304HOH
nposoaumoctu 1,5-4,5 MCw/cm. Tlocne 3arpy3ku KOJIOHKHM A0 Harpy3ku 35-55 r ronmumymada/n
KOJIOHKY TpoMbIBatoT 1,6-6,7 ob6bemamu kosionku (CV) ypaBHOBewmuBaroiero oOydepa, a 3atem
5,2-9,8 obwemoB kononku 50 MM Tpuc-Oydepa, pH 7,6-8,0.

[0227] 3arem maTepuan 3TIOMPYIOT U3 KATHOHOOOMEHHOW KOJIOHKH C HCIIOJIb30BAHHUEM
50 MM Tpuc, 50 MM NaCl, 6ydepa ¢ pH 7,6-8,0. COop 31H0MPOBAHHOTO MPONYKTA HAYHHAIOT C
BOCXOJSIIEr0 CHUTHAja TMOTJIOIIEeHUsT yibTpaduoneroBoro usnydeHuss npu 280 HM (Azgo) C
muHOU nyTH >30 MAE/MM 1 OCTaHAaBJIMBAIOT HA HUCXOIAIIEM CUTHAIE A2go C UTMHOM MyTH >75
MAE/MM. CkOpOoCTh TOTOKa, MpHMEHsieMasi BO BpeMsl 3arpy3KH, NMPOMBIBKH H 3JIOMPOBAHUS,
coctainsieT 45-150 cm/u.

[0228] DnronpoBanHHbI MaTepua OTOUPAIOT AJIs aHATN3a OMOHArPY3KH, OEIIKOB KJIETKHU-
XO035IMHAa, OCTATOYHOro Oenmka A, arperatoB © KOHIeHTpauuu Oenka. Bbixom srtama
PACCUMTBIBAIOT 1O KOHIEHTPALUHU OeNlka, U OH JOJDKEH COOTBETCTBOBATh >80%. 3aTeM mpoayKT
bunbTpyroT yepes 0,2-um GuiIbTp nepen ganpHeimei 00padoTkoi Ha cTagun 7.

[0229] B anbrepHaTHBHOM BapHaHTe OCYLIECTBICHHS OOpa3Lbl JIIOUPYEMOro MaTepraia
OoTOMPArOT JIs1 OLIEHKH OMOHArpy3KH, NMPORyKT GuibTpyroT uepes 0,2 um GuiabTp U oTOMparoT
o0pasupl A aHAIM3a KOHLEHTPALH OEJIKOB KJIETKU-X0351HA, OCTATOYHOro Oenka A, arperarta
u Oenka. BpIxoy 3Tama pacCYUTHIBAIOT 1O KOHIEHTpAaLUU OesiKa, U OH JOJDKEH COOTBETCTBOBATH
>80%. 3aTem Ha cTanuu 7 MaTepual MOABEPTAIOT JabHEeNIe oopaboTke.

[0230] Ha cragusix ¢ 6 no 8 s ronumymada NOATBEP>KACHHBINH JOMYCTHMbBIN JHANIA30H
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(PAR) coBokymHOro BpeMeHH 00paOOTKM U BBIIEPKKH COCTaBJIsseT MeHee 4eM 115 gacoB uim
paBen 115 wacam, TtexHonormueckuii nuanaszoH (MOR) cocraBmser 70-90 wacoB mnpu
KOHTponupyeMoit komHatHOH Temneparype (15-25 °C). CookymHoe Bpemsi oOpaOOTKu H
BBIIEP’)KKH ONpPEAENSAI0T, HauyMHas C OKOHYAaHMs 3JIIOMPOBaHUS NPOAYKTa Ha cTaguu 6 U
3aKaH4YMBAasl HA Ha4aJjle KOHLEHTPALUHU MPOAYKTA HAa CTaAuu 9, U 3TO BpeMs BKJIIOYAET AKTUBHOMN
00paboTKH 3TaIbl, a TAKXKE MPOMEKYTOYHOE BpeMsl BbIIEPKKH MeXAy dTanamu. He ycraHOBiIeH
HHMKAKOH crieruUYHbIA A1 KOHKPETHOW CTaauy Mpeaes Ui ctanuil 6, 7 mim 8 ¢ yueTom Toro,
YTO YCJOBUS MaTepuayia He U3MEHstoTCs anst craguit 3. Takum oOpasom, mapamerpbl
TEXHOJIOTUYECKOTO KOHTPOJIS OCHOBAHBI HA OOIIEM BPEMEHH Ha TPEX CTAIUSIX.

Cranus 7

AnnoHooOMeHHast xpomarorpadus

[0231] Ha cramuu 7 marepuan cramuu 6 OYMINAIOT C HMCIOJIb30BAaHUEM KOJOHKUA Q
Sepharose™ XL nns anmoHoobmenHon xpomatorpadun (GE Healthcare Bio-Sciences, .
IMurrcOypr, wrat IlencunpBanus, CIIIA) u ycTaHOBKHM AJIi aBTOMATHUECKOW XpoMatorpagum.
lonumymab mporekaer uepe3 cmony, mpu 3toMm yaepxkuBatorces JAHK, npyrue mpumecu u
BUPYCHI (€CJIN OHU NPUCYTCTBYIOT).

IToaroroBka u pereHepanus XpoMarorpaduaecKkoil KOJOHKU

[0232] IIepen 3arpy3koi yIakOBaHHYI KOJIOHKY ypaBHOBewmnBaroT 50 MM, tpuc, 50 MM
NaCl Oypepom ¢ pH 7,6-8,0 (ypaBHoBemmBaromuii Oydep). Korrpomupyror pH u
NPOBOAMMOCTb B 3P QIIFOEHTE KOJOHKHU, YTOOB! YOEIUTBCS, YTO KOJIOHKA YPABHOBEIICHA.

[0233] Ilocme mnpumenenus: konoHky Q Sepharose™ XL pans aHHOHOOOMEHHOM
xpomarorpaduu pereHepupyoT, npomsiBas 50 MM tpuc, 1.0 M NaCl, 6ydepom ¢ pH 7,6-8,0 ¢
nocaeayroueit canauuein ¢ nomoupso 2.0 M NaOH u nocsienoBaTeIbHBIMU POMBIBKAMH BOJIOM
anst uabekuuid. 3.0 M KCl, Bonoit st mabekuuii mnu (Tonbko B Janssen Biologics BV [JBV]) ¢
nocnenyomei caHauueit ¢ nomomero 1.0 M NaOH/1,0 M NaCl u npoMbIBKOH BOIOW ISt
UHBEKIHUH, TPY HEOOXOMUMOCTH KOJIOHKY XpaHsT B pactsope (0,1 M NaOH).

IIpouenypa u3roToBJE€HUS

[0234] Matepwua, OYMIIEHHBIH ¢ TOMOIIbBI KATHOHOOOMEHHON XpomaTtorpaduu (cTaaus
6), 3arpy’kar0T B aHUOHOOOMEHHYIO KOJIOHHY CO CKOPOCTBIO MOTOKa AJisi HamosHeHus 50-250
cM/4 u Harpy3koi 50-150 r/n. I'onumymalb nmporekaer uepe3 KOJOHKY (pekuM Oe3 CBS3bIBAHHA),
U ero coOMparoT, KaK TOJBKO IMOTJOIIeHHe yibTpaduoneroBoro usiaydeHus: npu 280 HM (Azgo)
yBenuunBaercsi 10 >30 MAE/mMm nmiumebl mytu. [locnme 3arpy3kd  KOJIOHKY TPOMBIBAIOT
ypaBHOBEIIUBAOIINM OydepoM co CKopocThio ToToka 50-250 cm/4. CHop 3m0aTa mponoKarOT
710 TeX TOP, TOKa MOKa3aHue Ajgo HE BO3BPAINASTCS K 3HAYCHHIO UTHHBI TyTH >80 MA/MM.

[0235] Obpazew smr0ata oTOMPAIOT AJisl aHAJM3a OMOHATPY3KU U KOHLIEHTpaluu OejiKa.
BbIxon sTama paccYMTHIBAIOT MO KOHLEHTpalMu Oenka, U OH JOJDKEH COOTBETCTBOBATH >80%.
3arem matepuan GuabTpyroT depe3 0,2 um GunbTp nepen najbHeimeld oOpaOOTKOM Ha CTaguu
8.

[0236] B anbTepHaTUBHOM BapHaHTE OCYIIECTBICHUS MPOBOAST 3a00p 0Opa3LoB dJr0aTa

IUIs aHanM3a OMOHArpy3KH, Iocie 4ero Matepuan GuibTpyroT uepes 0,2 um GuiibTp U oTOMparoT
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oOpasupl Ui OmpeneNeHus KOHLEHTpauuu Oenka. BbIXom 3Tama pacCUMTBIBAIOT 10
KOHIIEHTpauu Oejka, U OH HOJUKeH cooTrBeTcTBoBaTh >80%. 3atem, ecnu Tpedyercss s
oOpabotku Ha craguu 8, Matepuan pasdasisaor S0 MM Tpuc, S0 MM NaCl G6ydepom ¢ pH 7,6-
8,0 o xoHneHTpanmu Oenka <6,5 r/JI u cMemuBalOT nepen JaibHelIe o0padoTKOM Ha CTaauH
8.

[0237] Ha cranusix ¢ 6 1o 8 mist ronuMymada MOATBEPKASHHBIN JONMYCTHUMBbIH THAMa30H
(PAR) coBokymHOro BpeMeHH 0OpaOOTKH M BBIIEPKKH COCTaBisieT MeHee yeM 115 vacoB mim
paBen 115 wacam, TtexHojormyeckuii nuamazoH (MOR) cocraBnser 70-90 wyacoB mnpu
KOHTponupyeMoii komHatHol Temnepatype (15-25 °C). CoBokymHoe Bpemsi 0OpaOOTKU |
BBIICPKKU OMNPENENSAIOT, HAuWHAs C OKOHYAHWs SJIOUPOBAHHS MPOAYKTa HA CTaguu 6 U
3aKaHYMBAs Ha HayaJie KOHIIEHTPALWHU MPOIYKTA HA CTAAMU 9, M 5TO BpeMs BKIIFOYAET aKTHBHON
00pabOTKH 3Tambl, a TAKXKE MPOMEKYTOYHOE BPEeMsI BBIIEPIKKH MeXy 3Tanamu. He ycraHoBieH
HHUKAaKOW crieu(UUHBIN 111 KOHKPETHOHW CTauuU Mpenes s ctaauid 6, 7 win 8 ¢ y4eToM Toro,
YTO MapaMeTPhbl TEXHOJIOTHIECKOTO KOHTPOJISI OCHOBAaHbI O0IIIEM BPEMEHHU Ha TPEX CTAIMSAX.

Cragus 8

DunbTpanys Ui YAaJIEHUs BUPYCa

[0238] Ha cragmm 8 wmarepuan cragud 7, OUMWINEHHBIH AaHUOHOOOMEHHOM

xpomarorpadueli, GUIbTPYIOT depe3 yaepskuBarouinii Bupycbl ¢uibTp NFP™. Ilenpro 3TOM
CTaJNH SBJSIETCS YAAJIEHUE MOTEHIIUAIBHO MPUCYTCTBYIOLINX MEJKUX U KPYITHBIX BUPYCOB.

ITonroroska ¢punsrpa NFP™

[0239] TIlepen wucnonb3oBanueM (uibTper NFP™  yCcTaHABIWBAIOT B  CHUCTEMY
¢unprparun - NFP™,  mpombiBatoT BOIOM A UHbEKUMH U aBTOKJIaBupylooT. Ilocre
aBTOKJIaBUPOBAaHUS (DPUIBTPBHI NPOMBIBAIOT BOAOH U1 MHBEKLUH, a 3aT€M MWCHBITBIBAIOT Ha
npoHuIaeMocTb. PuibTpbl ypasHoBeumBaoT S0 MM, tpuc, 50 MM NaCl 6ydepom ¢ pH 7,6-8,0.
Konrpomupyror pH u mpoBopumocts B uibrpare, uroObl yoenutscs, uto ¢uiptp NFP™
yPaBHOBELIEH.

[0240] [Tocne ¢unbTpauuu npoaykTa u IpoMbiBKU Oydepa Gumptpsr NFP™ nposepsitoT
WHIUBUAYAJIBHO HA LEJOCTHOCTD.

IIpouenypa u3roToBjieHUs

[0241] Ilpu HEoOXOAMMOCTH TPOAYKT, OYHUINEHHBIH C IOMOIIBI0 AHHOHOOOMEHHOW
xpomarorpadueii (Ha cragun 7), pazdasmsum 50 MM tpuc, SO MM NaCl 6ydepom ¢ pH 7,6-8,0
10 KOHIeHTpanuu Oenka <6,5 r/n nepen ero gunbrpanueii. [Tocsae pazdaBieHUs MOMYYUBIIHIACS
PacTBOp MEPEMELIHNBAIOT, a 3aTeM QPUIbTPYIOT yepe3 GpunbTp 0,2 M.

[0242] Paz0aBneHHBIH NPOAYKT 3aTeM (PUIBTPYIOT Yepe3 YpPaBHOBELICHHbIE (PHIBTPHI
NFP™ nipu nasnenuu <3,1 6ap. Ha MeMOpaHbl IPUKIabIBaOT Harpys3ky <725 r/m* HauanbHyro
CKOPOCTh TIOTOKA IS (PMIIBTPALIMHI MPOAYKTA MOTYT PErHCTPUPOBATh B TeueHne 20 MUHYT MOCTe
Havana (QUIBTPALMU TPOAYKTAa Ui 3TOro mpouecca. llepBoHavanbHBI MOTOK (UIBTpaLUN
NPOIYKTa MOXKET OBITh 3aperucTpupoBaH B npenenax <154 n mist 9 ¢punsrpos wm <171 n ans
10 ¢unpTpoB mocne Hayana (GuIbTpauuyd MNpoAykTa. KOHTPOIMPYIOT CHIDKEHHE CKOPOCTH

IIOTOKaA, yT0OBI 00ECIIEYUTH COKpalll€HUE MO CPaBHCHUIO C HadaJbHOM CKOpPOCTBIO IIOTOKA
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(ompenensieMoli kKak CHIDKeHHE CKOpocTH notoka 0%), He npesbimaroinee 74%. B cioygae, koraa
CHIDKEHHME CKOPOCTH TOTOKa JOCTUraeT npenena 74% (ompenensieMoro Kak mpeaes CHIKEHHS
CKOPOCTH TIOTOKA), MOTYT OTCOEOUHHUTb (PUIBTP M OCTAHOBUTH NOAAYY IPOAYKTA K STOMY
¢unbTpy. OTCcoenuHEHHBIH (QUIBPTP BO3BpPALIAIOT B TEXHOJOTMYECKYIO JIMHMIO Ha OTal
npoMbiBKU Oydepa mocne 3arpy3ku. Bo Bpems puiabrpaumy, eciu CHHKEHHE CKOPOCTH MOTOKA
nocturaer npenena 74% (onpenensiercs Kak mpenes CHUKEHHsT CKOPOCTH TIOTOKA), (PUIIbTPALIHEO
MOKHO OCTAHOBHUTbH M HEMEAJICHHO BBIIIOJHHUTH MPOMBIBKY Oydepom.

[0243] [Tocne 3aBepiieHus GHIIBTPALUN CHCTEMY, BKIFOYAIOIIYIO (PUIBTPBI, TPOMBIBAIOT
50 MM Ttpuc, 50 MM NaCl 6ydpepom ¢ pH 7,6-8,0, B obmem komuuectse <10,1 n/m?, mpu
nanennu uiapTpammu <3,1 OGap. bydep, HcCHONb30BaHHBIA AJI TPOMBIBKH, COOUPAIOT,
OOBENUHSIIOT M CMEIIMBAIOT C OCTaJbHOW YacThbIO MPOAYKTA, (PUIBTPOBAHHOIO 4epe3 (QHIbTp
NFP™, y orOuparoT oOpasiibl AJisi OLIEHKU OMOHATPY3KH U KOHLIeHTparmu Oenka. Beixon srama
PACCUMTBIBAIOT MO KOHLEHTPAMH OeJIKa, U OH JOJDKEH COOTBETCTBOBATh >90%. OObeqMHEHHBIN
¢unbTpar yepes punerp NFP™ 3arem ¢punbrpyror uepes ¢uibtp 0,2 UM mepen nanbHeHmei
00paboTkoii Ha cTanuu 9.

[0244] OGpasue! pa3daBIeHHOr0 MaTepuaia CO CTAAUKU 7 MOKHO OTOMpATh JJIs aHAJIHU3a
OMOHArpy3KH HETNOCPEACTBEHHO mniepen ¢uibsTpoBanueM dYepe3 ¢uibtp NFP™. Tlocne
3aBepIIeHus GUIbTPALMK CUCTEMY, BKIFOUAOLIYIO (HIBTPHI, poMbiBatoT S0 MM Tpuc, S0 MM
NaCl 6ydepom ¢ pH 7,6-8,0, B obimem konudectse <10,1 1/m%, npu aasnenun Gunstparuu <3,1
Oap. bydep, ucnonbp30BaHHBIA Ui MPOMBIBKH, COOMPAIOT, OOBEOUHSIOT M CMEIIUBAIOT C
OCTaJIbHOM 4acThi0 Marepuana, ¢puisTpoBaHHOro 4depe3 ¢puiabtp NFP™, u orGuparor oOpasubl
IUIS aHaJM3a KOHLEHTpaluu Oenka. BbIxox sTama paccUMTHIBAIOT MO KOHLIEHTpALMM Oenka, u
OHa JOJDKHA COOTBETCTBOBATh >90%, mepen nanbHeliiie odpaboTkoi Ha ctaanu 9.

[0245] Ha cranusx ¢ 6 no 8 s ronumymada MOATBEPIKACHHBII TOMYCTUMBII TUAMa30H
(PAR) coBokymHOro BpeMeHH 0OpaOOTKH M BBIIEPKKH COCTaBisieT MeHee 4eM 115 vacoB mim
paBen 115 wacam, TtexHojormyeckuii nuamnazoH (MOR) cocraBnser 70-90 wyacoB mnpu
KOHTpoOJHpyeMoii komHatHOUM Temneparype (15-25 °C). CoBokynHoe Bpemsi oOpabOTKU H
BBIICPKKU OMNPENENSIOT, HAauWHAs C OKOHYAHWs SJIOUPOBAHHS MPOAYKTa Ha CTagun O u
3aKaHYMBAs Ha HayaJie KOHIIEHTPALWHU NMPONYKTA HA CTAAMU 9, M 5TO BpeMs BKIIFOYAET aKTHBHON
00pabOTKH 3Tambl, a TAKXKe MPOMEKYTOYHOE BPEeMsl BBIIEPIKKH MeX 1y 3Tanamu. He ycraHoBieH
HHUKAaKOW crieu(UUHBIN 1JI1 KOHKPETHOMW CTauu Mpenes i ctaauid 6, 7 win 8 ¢ y4eToM Toro,
YTO MapaMeTPhl TEXHOJIOTHIECKOTO KOHTPOJISI OCHOBAHbI O0IIIEM BPEMEHHU Ha TPEX CTAAHSAX.

Cranus 9

Konnenrpauus u quadubTpaus Uit MOJyYeHUsT Hepac(hacoBaHHOTO MPOAYKTA

[0246] Ha cramum 9 wmarepuan craguu 8 KOHLEHTPUPYIOT U TUAPHIBTPYIOT IJIS
nobaBneHNsI SKCUUIIEHTOB B COCTAaB. 3aTeéM K KOHLEHTPHUPOBAHHOMY M IUA(HIBTPOBAHHOMY
pactBopy rosiumymada mpudasisitor nojrcopoar 80 (PS 80) ¢ monydyennem HepachacoBaHHOTO
NPONYKTA.

ITonroroBka CUCTEMBI yIIbTpaQUIBTPALIIN

[0247] Ilepen mpumeHeHHEM CHCTEMY YJIbTpadMIBTPALNH, BKIIOUAOLIYI0 MEMOpPAaHBI,
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ypasHosemmBaroT 50 MM Tpuc, 50 MM NaCl 6ydepom ¢ pH 7,6-8,0. 3nauenne pH ¢punsrpaTa u
peTeHTaTa KOHTPOJIUPYIOT AJisi 0OeCIeueHus] YPaBHOBEIINBAHIS MEMOpaH.

[0248] Ilocne mpumeHeHHUsI CUCTEMY YJIbTPa(UIbTPALIUK, BKIIOYAOIIYI0 MEMOpPaHBbI,
CAaHUPYIOT MyTeM MPOMbIBKU BOJOH /1t uHbekunii u 1,0 M NaOH. 3atem cucremy nmpOMbIBatOT
BOJIOM AJI1 MHBEKLUI U BBINOJHIIOT HUCIBITAHWE HA HOPMAJIN30BAHHYIO BOAOIPOHHULIAEMOCTb.
ITpu HEOOXOAUMOCTH CHCTEMY U MEMOpPaHbI XPaHAT B MOAXOAIIEM PacTBOPE.

IIpouenypa U3roToBIeHUs

[0249] IIpoaykT ronmumymada, OUYMINEHHBIH MyTeM (UIBTPALMU IS yOAJEHUS BUpPYCa
(ma cramuu 8), koHueHtpupoBaymu A0 40-90 /n u guadUIBTPOBANM, HCHOIB3YsS 8-12
nuaduIbTpalMOHHBIX 00beMOB Oydepa, comepxkamero 10 MM ructuauna, 4,5% copbura, ¢ pH
5,3 (muadunsrpaunonssiii Oydep). Ilocne aumadunprpanmm tectupyrot pH, mpoBOOUMOCT U
OCMOJISITBHOCTB (DHITbTpaTa, 4ToObI yOenuThes B osiHOM 3amene Oydepa. I[Tocie 3amensl Oydepa
PacTBOpP CBEPXKOHIEHTPUPYIOT A0 <180 /11, a 3aTeM U3BJIEKAIOT MyTEeM OMOPOKHEHUS] CUCTEMBI.
B mpouecce koHueHTpanmu, AMaQUIBTPALMA W CBEPXKOHLEHTPALMH JABJICHHE NONAaYd U
peTeHTaTa MOXKHO PEryJIHpOBaTh TakK, YTO OHO cocTaBisieT <28 Gap n <2,1 Gap COOTBETCTBEHHO.
B anprepHaTHBHOM BapuaHTe OCyLIecTBIeHHs pAaBieHne B MemOpaHe (TMP) wmoxHO
peryaupoBaTb Ha YypoBHe <25 Oap BO BpeMs KOHLEHTpauuu, IuapUIBTPALUN U
cBepxkoHLeHTpamu. KoHTponupyroT Temrniepatypy Oaka-Hakonurens Ha ypoBHe <35 °C.

[0250] TIlocne ompeneneHusi KOHLEHTpaUuu Oejlka B CBEPXKOHIIEHTPUPOBAHHOM
NpOAyKTe romumMyMada OCTAaBIIMICS MPOMYKT U3BJIEKAIOT U3 CHUCTEMbI C IOMOIIBIO MPOMBIBKH
OydpepoMm, ucnomp3dysi <100% oT pacueTHOro kojudecTBa IuaQUIBTPALMOHHOTO Oydepa,
HeoOxomumoro st pasBeneHus. Ilocne onpeneneHuss KOHLEHTpALMK Oenka B OOBEIMHEHHOM
BOCCTAQHOBJICHHOM Oy(epHOM pacTBOpe JIsi MPOMBIBKM M KOHLEHTPUPOBAHHOM roiumymade
KOHLIEHTPALMIO TMPOAYKTA MAOMOJHHUTEJIBHO KOPPEKTUPYIOT myTeM paobasneHus <100%
pacyeTHOro Koiu4ecTBa auadpuibTparMoHHOro OydepHoro pacrBopa, HEOOXOAMMOrO I
pasBeneHust. KOHTpOJIUPYIOT BBIXOJ, U OH OJIKEH COCTAaBIATh >90%.

[0251] 3arem nonyvaroT HepachacOBaHHBIM MPOAYKT myTeM npubasnenus 1% PS 80 B
10 MM rucrupmna, 4,5% copbura, Oydepe ¢ pH 5,3 kK KOHUEHTPUPOBAHHOMY W
nradUIBTPOBAHHOMY MPOAYKTY rouMymada B cooTHomeHnu oydep k npoaykry 0,013-0,017%
(macca/obbem). Ilocne moGaBneHuss MPONYKT roiumymada MepeMEenMBarOT JUIsi 0OecredeHus
roMoreHHocTu pacteopa. OtOuparoT obOpasubl HepachacOBAHHOTO MPOAYKTA I aHAIM3A
OnoHarpy3ku U GUIBTPYIOT C IMOMOIIBIO MPENBAPUTEIBHOIO (PHIBTPA, MOCHE Yero (GUIbTPYIOT
yepe3 ¢unbTp 0,2 uM B monmkapOoHaTHBIE KOHTeliHeprl. OOpa3ubl MPOIYKTOB OTOMPAIOT IS
UCTIBITAHUN TonuMyMada Ha OJUrocaxapuabl M BbIXOX HepacpacOBAHHOTO MPOAYKTA.
Komnosuuuro  onurocaxapuoB — aHAJIM3UPYIOT € TOMOINBIO  HOPMalibHO-(a30BOH
aanoHooOMeHHoH BOXX ¢ ¢uyopecuenTHbIM nerexTupoBanueM. Jlo w/wmm mocie nocnenHei
¢unbTpanun uepes guaptp 0,2 um HepachacOBaHHBIH MPOAYKT MOXKHO BbIIEP)KUBATH IPH
temneparype 15-25 °C wunu npu 2-8°C B Tedyenue B obuieit crnoskHocTH <120 uwacoB mepen
xpaneHueM npu <-40 °C.

IIpumep 6 - IlpumeHenue aHanmuza nepexoma ramma-pacnpenenenust (GDTA) nns
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KBaJH(HUKALUU KOJIOHKH JUIsl XPOMATOrpauIeCcKix KOJIOHOK UCTIOIB3YEMBIX IPH H3TOTOBJICHUH
npenapara SIMPONI® (ronumymad)

[0252] B stom mpumepe onucano npumeHeHue crocodba GDTA k xpomarorpaduueckum
KOJIOHKaM IIPU OYUCTKE B npornecce u3rorosyeHus antures k TNF, nanpumep, anturen k TNF-a
SIMPONI® (ronumymab), Hanpumep, ¢ nomoiipio adpGuHHON XpomaTorpaduu Ha Oenke A Ha
cranuu 3, KaTMOHOOOMEHHOH xpomarorpadueli Ha crTaguu O M aHHOHOOOMEHHOH
xpomaTtorpadueii Ha craguu 7.

Cranus 3 - kononka st apguHHON Xpomarorpaduu Ha Oenke A

[0253] [nst craguu 3 mpu wcmonb3oBaHMM KOJOHKHM MabSelect™nns  adduHHOM
xpomarorpaduu Ha Oenke A BKIFOYATIH MPOAHATU3UPOBAHHBIE TIEPEXOIHbIE (PPOHTHI, HATIPUMED,
dbpout smroupoBanus (@ur. 40), ¢GpoHT, OOpa3OBaHHBI BO BpeMs CaHALMKM TYaHUIUH
ruapoxiopunom (Pur. 41), u ppoHT, 0O0pa3OBaHHBII BO BpeMs IPOMbIBaHMs ocyie canauuu 0, 1
M uwurparom Hatpus ¢ pH 3,5 (®ur. 42). IlokasaHHblE Pe3yJbTAThl MPEICTABISIOT COOOH
nanHble aHammu3a 160 maptuit npenapara SIMPONI® (romumywmal). TlpensapurenbHasi OlleHKA
TPEHAOB MOKAa3bIBAET HEKOTOPOE CMEIEHHE, OUEBUAHOE U TPOU3BOAUTEIBHOCTH KOJOHKH, U
HEKOTOpBbIE pa3Nuyms, HaOJFoJaeMble MEXIY CHCTEMaMH KOJOHOK. IlonmHbI aHamu3 3THX
JAaHHBIX, BKIFOYas CPaBHEHHE C JAPYrod NOCTYMHOH HH(pOpMauued O MapTHH U JaHHBIMH O
NPOU3BOJUTENPHOCTH KOJIOHKH, OyIeT 3aBepLIeH ISl YCTAHOBJIEHUS KOHTPOJBHBIX IMPEIENIOB
IUIl IpUMeHeHus1 B Oyaymiero mpumeneHust cnocoba GDTA nist MoHMTOpHMHra mporecca B
pPEKUMe PeabHOTO BPEMEHH.

Cranust 6 - KOJIOHKA JUIsl KATHOHOOOMEHHOMN Xpomartorpadpuu

[0254] [ns cramum 6 ¢ wucnomb3oBanun kojsoHkH UNOsphere S™ s
KaTHOHOOOMEHHOI Xpomarorpaguu BKJIOYAIM NPOAHAIM3HPOBAHHBIE NEPEXOAHbIe (HPOHTHI
HarpuMmep, (POHT, OOpa3oBaHHBII BO BpeMsl BBEeIEHHs MaTepuana, o00pabOTaHHOTrO
pactBoputeneM /nereprenrom (P/J1) (®@ur. 43), pponT, 00pa3oBaHHBIA BO BpeMs SJTIOMPOBAHHS
(®ur. 44), u pponT, 0Opa30BaHHBIN BO BpeMst CHATUS Oenka ¢ koJioHku (@wur. 45). [TokazaHHbIE
pe3yibTaThl TMPEACTaBIAIOT COOOH naHHble aHanmu3a 72 mapTuii npemnapata SIMPONI®
(romumyma0b). IlpenBapurenpHas OIIGHKA TPEHAOB TMOKA3bIBAET HEKOTOPOE CMELICHHE,
OYEBHJIHOE JJIsl MPOU3BOAMTEIBHOCTH KOJIOHKH, M HEKOTOPBIE PA3JINYMsl, HAOIIOIaeMble MEXITY
CHUCTEMaMH KOJOHOK. I1onHbIN aHanu3 5TUX NaHHBIX, BKJIKOYas CPABHEHHUE C APYrOW AOCTYIHOMN
uH(pOpMaLMel 0 MapTUH U JAHHBIMH O MPOW3BOIUTENLHOCTH KOJIOHKH, OyJeT 3aBepIueH IJIs
YCTAHOBJIEHHsI KOHTPOJIBHBIX IPENENIOB Ui NMPUMEHEHUs B OyAyLIero mpuMeHeHHus: criocoda
GDTA 1151 MOHUTOpPHUHTA IIPOLIECCA B PEXKUME PEATIbHOIO BPEMEHU.

Cranust 7 - KOJIOHKA JIJIsl aHHOHOOOMEHHO! Xpomartorpadpuu

[0255] Hnst cragmm 7 ¢ wucnomb3oBaHueM kosoHKH Q Sepharose™ XL mns
aHMOHOOOMEHHOH Xpomarorpaduu BKIOYEHBl MPOAHAIN3UPOBAHHBIE NEPEXOAHbIE (POHTHI
Harpumep, ppoHT, 0Opa30BaHHBII BO BpeMsl OUUCTKU ruApoKcuaoM Hatpus (Pur. 46), u ppoHT,
oOpa3zoBaHHBIII BO Bpems CHATUS Oenka C konoHKH (Pur. 47). IlokazaHHBIE pe3yJNbTaThI
NpeAcTaBSIIOT coOol nmanHble aHanmu3za 71 maptum mnpemapata SIMPONI® (romumywmad).

Hpez[BapHTeanaﬂ OLICHKa TPE€HAOB IIOKA3bIBAECT HCEKOTOPOEC CMCIICHUE, OYCBUAHOC IJIA
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NPOU3BOJUTENBPHOCTH KOJIOHKHM, W HEKOTOPBIE pPas3inums, HAOMOJaeMble MEXIy CHUCTEMaMH
KOJOHOK. IlomHBIM aHanu3 3TUX JaHHBIX, BKJIKOYas CPaBHEHHE C JAPYrOW AOCTYIHOHN
uH(pOpMaLmel 0 MapTUU U JAHHBIMHM O MPOU3BOIUTENBHOCTH KOJIOHKH, OyJeT 3aBepIueH JJIs
YCTAQHOBJIEHHsI KOHTPOJBbHBIX IPENENOB Ul NMPUMEHEHUs B OyAylLIiero NpuMeHeHus crocoda
GDTA 717151 MOHUTOpPHUHTIA IPOLIECCA B PEXKUME PEATIBHOTO BPEMEHU.

[0256] Xots mpeamouTHTENbHBIE BAPUAHTBHI OCYLIECTBIEHHS M300pa’KeHbI M ONHCAHBI
NoAipOoOHO B JAHHOM JOKYMEHTE, CIIELHAMCTaM B COOTBETCTBYIOLIEH 00JAaCTH TEXHUKH Oyaer
OYEBHJIHO, YTO Pa3IMIHbIE MOAU(UKALIH, JOTIOJHEHHSI, 3aAMEHbI 1 TOMY TIOAOOHOE MOTYT OBITh
crenanbl 0€3 OTKJIOHEHUsI OT CYIIHOCTH M300PETEeHUs], U MOSTOMY CUUTAETCS, YTO OHU BXOJST B

o0beM n300peTeH s, Kak OnpeneseHo B cienyomeil popmyie n3o0peTeHus.
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P®OPMYVYJIA U3OBPETEHUA

1. Cucrema nns nonyuenus antuten k TNF, anturena k TNF copepkat Tskenyro Lenb
(TLT), comeprkayr0 aMUHOKHCIOTHYIO mocienosarenbHocts SEQ ID NO: 1, u nerkyro nemnb
(JILT), comepskaimyr0 aMHUHOKHUCJIOTHYK mnocienoBatesbHOCTe SEQ ID NO: 2 wumm ee
AHTUT€HCBA3BIBAIOLINH (PPArMEHT,

I7ie CUCTeMa BKJIIOYAET BBIYHCIMTENBHOE YCTPONUCTBO, XPOMATOrpadHUECKy0 KOJOHKY,
JETEKTOP, KOMMYHMKAaTUBHO COCJUHEHHBIN C BBIYUCIUTENBHBIM YCTPOUCTBOM, U MO MEHbIIEH
Mepe OIHy MOOHIIbHYIO (ha3y;

rIe JETEeKTOp CKOH(HUIYypHpPOBAaH JUIsl PErHCTPALMH BBIXOJHOTO CHUTHANA KOJOHKU H
napamMeTpoB CYMMAapHOTrO MOTOKA 4epe3 ABa WM 0ojiee MHTEPBAJOB Ui 1O MEHbINEH Mepe
ONHOTO  TepexomHoro (poHTa MOABIKHOW (a3bl BO  BpeMsl TMEPBOHW  ONEpanuu
Xpomarorpaduueckoi KOJIOHKH, COAepIKale HaCaaKy KOJOHKHU; U

Ir7ie BBIUUCIIUTEIbHOE YCTPOICTBO COAEPKUT MPOLECCOP U MALIMHOYUTAEMbIil HOCUTENb
C TMOCTOSIHHOM NaMATBIO, HMMEKUIMI XpaHsALUUecss B HEM HWHCTPYKLMH, KOTOPBINA, IpHU
HCIIOJTHEHUH MPOLIECCOPOM, BBIMOJHSAET CTaIUH, BKIIOYAIOIIHE:

a) OIpeneleHWe MOJAEIbHOH KyMYJSTHBHONW KPHBOH ramma-pacnpenesieHuss Ha
OCHOBAHUH 3aperUCTPUPOBAHHOIO BBIXOAHOTO CHTHAjla KOJIOHKH M MapaMeTpoB CYMMAapHOTO
NOTOKa JUIA 1O MEHbIIEH Mepe OIHOro NepeXOmHOro (QpoHTa NOABIKHOW ¢asbl ¢
ucnonb3oBaHueM ¢Gopmynel la s mepemnero mepexomHoro ¢ponrta mimu opmyiner Ib mns

3aJIHETO MEPEXOTHOTO PPOHTA,

1 V-V
C=1- vk, ) Popmyia la

NI

1 V-V,
C = ry¥ (k,—5) @opmyna Ib

rae C - BBIXOAHOW CHTHAJN KOJOHKM JUId 3amaHHoro V, V mpexacrasisier coOoi
CYMMapHBIii MOTOK, AEJIEHHbIN Ha 00beM KOJIOHKH, a k, O u Vi npenctasistoT coboit mapameTpbl
¢dopmbl, MacTaba U CMELIEHHUs, UCIIONIb3yeMble 11t 00pa30BaHUs KPHUBOIA,

b) pacuer 3HaYeHHs BBICOTBI, SKBHBAJIEHTHOH TeopeTuueckoi Tapenke (BOTT) mns mo
MEHbLIEH Mepe OHOT0 MePexXOoIHOro PpoHTa MOABMKHON (asel ¢ ucnonabp3oBanueM Gopmyst 11

U [IapaMeTpOB KyMyJIATHBHOI KpUBOI raMMa-pacrpenenenus k, 6 u Vj,
ot
B3TT = ;L Dopmyna 11

rae

o = Jk8?

L=nnvHa KONOHKU, U
OLICHKA KadecTBa HACaIKH Xpomarorpaduyeckoil KOJOHKH Ha OCHOBE YKa3aHHOTO

paccunranHHoro 3HadeHust BOTT.
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2. Cuctema 1o 1.1, rae xpoMaTorpapuueckyro KOJOHKY KOHIULHOHUPYIOT, 3aMEHSIOT
WJIU IOBTOPHO HAMOJHSIOT HA OCHOBAHUN YKA3aHHOU OLIEHKH.

3. Cuctema o 1.2,

r7e AETEeKTOp CKOH(UIYypHpPOBaH JUIsl PErHCTPALMM BBIXOJHOTO CHUTHANA KOJOHKH U
napamMeTpoB CYMMAapHOIO IOTOKAa 4Yepe3 JBa WM Oojiee MHTEPBAJOB Ui COOTBETCTBYIOLIETO
nepexoqHoro (poHTa MOABMXKHOW (pasbl BO BpeMsi OFHOrO miaM Oosee MOCIeAYOIIUX
NPUMEHEHUH HACaJKU XpOMaTorpapuueckoil KOJIOHKH; U

7€ BBIYUCIUTENIBHOE YCTPONUCTBO CONEPIKUT MPOLECCOP U MAIIMHOYUTAEMBIH HOCUTEIb
C TMOCTOSIHHOM TNaMATBIO, HMMEIOUIMN XpaHsALMecs B HEM HWHCTPYKLMH, KOTOPBINH, IpHU
HCIIOJIHEHUH MPOLECCOPOM, BBIMOJHAET CTAUH, BKIIOYAIOIIHE:

a) BBINOJIHEHHE YKA3aHHOTO OMNPEAENICHHs] W YKA3aHHOTO BBIUHCIIEHUS C TIOMOLIBIO
BBIXOJIHBIX CUTHAJIOB KOJIOHKM U MapaMeTpPOB CYMMapHOrO IMOTOKA, 3apErUCTPUPOBAHHBIX BO
BpeMsl KaKIOr0 W3 OOHOrO MiM Oojee  TMOCHENYIOIIUX NPUMEHEHUH  Hacaaku
XpoMaTorpaduueckoi KOJIOHKHY;

b) ompenenenue 3naueHuss BOTT nHacanku xpomartorpaduueckoil KOJOHKH BO BpeMs
KQXIOTO W3 YKa3aHHBIX ONHOro WM Oosiee TOCIEAYIOUIMX NPUMEHEHWH Ha OCHOBAHHUHU
YKa3aHHOI'O UCIIOJIHEHMUS],

C) COCTaBIIeHHE TpeHIa onpeneneHHbIX 3HaueHnit BOTT Hacanku xpomarorpadudeckoi
KOJIOHKH ISl OTHOTO WK OoJiee MOCIeAYIOINUX PUMEHEHUI; U

d) ompeneneHne W3MEHEHHsI KadyeCTBAa HACAOKU Xpomarorpaduyeckoll KOJOHKU Ha
OCHOBAaHMHM YKAa3aHHOIO COCTAaBJIEHHOTO TPEHJA, NPUYEM YKa3aHHOE KOHAULMOHUPOBAHUE,
3aM€Ha WJIM MOBTOPHOE HAIOJIIHEHHE XpoMaTorpaduyeckoll KOJOHKHM OCHOBAHbBI Ha YKAa3aHHOM
ONpPENEICHUN.

4. Cucrema mo 1.3, rne ysenuuenue 3HaueHns BOTT nHacapku xpomatorpadudeckoi
KOJIOHKH B OJHOM WM OoJiee MOCIEAYIOIINX NPUMEHEHMSX YKa3aHHOW HACaJKU KOJOHKH IO
cpaBHeHUto co 3HaueHueM BOTT wHacamku xpomartorpaduueckoii KOJIOHKH B OOHOM Win OoJjiee
PaHHUX NPUMEHEHUSX YKA3aHHOW HACAJKU KOJIOHKH OIpENeNsieT CHUKEHUE KaueCTBa HACaaKu
xpomMaTorpaduueckoii KOJIOHKH.

5. Cucrema mo m.2, rae OETEKTOp CKOH(DUIYypUpPOBAH IJIsl PETHCTPALMU BBIXOIHBIX
CHUTHAJIOB KOJIOHKM M TMapaMeTpoB CYMMAapHOrO TOTOKAa Uil ABYX WIH 0ojiee pPasIndHbIX
(GpOHTOB mepexona MOABIKHON (a3bl BO BpeMsi YKa3aHHOW TEpPBOH OMEpaluy HATOJTHEHUS
KOJIOHKH, U

I7l€ BBIYUCIUTENBHOE YCTPONUCTBO COMEPKUT MPOLECCOP U MAIIWHOYUTAEMBI HOCHUTEIb
C TMOCTOSIHHOM TNaMATBIO, HMMEKUIMH XpaHsALIUecss B HEM HWHCTPYKLMH, KOTOPBIA, MpHU
WCIIOJIHEHUH MPOLECCOPOM, BBIMNOJHAET CTAAUH, BKIIFOYAIOLIHE

a) BBINOJHEHHE YKA3aHHOTO OINPEAETICHHS W BBIUUCIIEHUS C TOMOIIBI BBIXOIHBIX
CUTHAJIOB KOJIOHKHM U MApaMETPOB CYMMApPHOTrO MOTOKA, PETMCTPUPYEMBIX AJIs1 KAXKIOTrO U3 IBYX
win Oosee pasNUYHbIX (PPOHTOB MeEpexoAa MOABIIKHONW a3kl HE3aBHUCUMO JUISI BBIUYHCIICHUS
3HaueHns BOTT nns xakporo u3 AByX WwiM Oojiee pasNudHbIX (PPOHTOB IEepexona MOABIKHOM

dassr;, and
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b) oreHKy KauecTBa HaCaIKHU XpoMaTrorpaduyeckoll KOJIOHKH Ha OCHOBE JABYX WM Oolee
paccunTtaHHbIXx 3HaueHud BOTT, mnpuueMm ykazaHHOe KOHJULMOHUPOBAHME, 3aMEHa WU
MIOBTOPHOE HAIMOJHEHUE XPOMATOrpaduiecKoi KOJIOHKH OCHOBAHbI HA YKa3aHHOW OLICHKE.

6. Cucrema mo m.l, rme xpomaTorpapuueckyro KOJOHKY BBIOMPAIOT W3 TPYIIIBHI
cocrosimei u3: KOJOHKH 1Jisi adduHHON Xpomarorpaduu Ha Oenke A, KOJOHKH IS
KaTHOHOOOMEHHOI XpoMaTorpaduu 1 KOJIOHKH JUIsl aHHOHOOOMEHHOI XpoMarorpaduu.

7. Cuctema 1o 1.6, rae KoJoHKa s aduHHON XpoMaTorpaduu Ha Oenke A COmepKHUT
konoHKy A MabSelect™ s addunHOi xpomaTorpaduu Ha Oenke, KOJOHKA MAJIst
KaTHOHOOOMeHHO xpoMaTtorpaduu conepkut kojouky UNOsphere S™ mjist kaTHOHOOOMEHHOT
xpomarorpaduu win kojgoHky SP Sepharose™ XL nns katmoHOOOMEHHOH XpomaTtorpaduu, a
KOJIOHKA JUIsl aHHOHOOOMEHHOU Xxpomarorpaduu comepkut KonoHky Q Sepharose™ XL ms
AaHMOHOOOMEHHOH X poMaTorpadum.

8. Cucrema mo 1.6, rae nepexoaHslil PpOoHT MOABMKHOM (ha3sl B KOJOHKE it ahPUHHON
xpomatorpaduu Ha Oenke A COOEPKUT MO MEHbIIEH Mepe OIHO, BBIOPAHHOE W3 TPYIIIIbI,
COCTOSILIEN U3:

a) nepexogHoro (poHTa MOABIKHON (pasel B KoJoHKE it adduHHON XpomaTorpadun
Ha Oejnke A, KOTOpBI oOpasyercss u3 omHOro wiu Oonee (pPOHTOB, BBIOPAHHBIX M3 TPYIIIHI,
cocTosiiei u3: ppoHTa MPOMBIBKH, 00pasyrowuierocs Bo Bpemsi ounctku antutes k TNF, ¢pponra,
oOpasyromierocsi Bo Bpemst smoupoanus antutenl kK TNF, ¢poHTta, obpasyromerocst BO Bpems
CaHaIMK KOJIOHKH TYaHUIUH TMAPOXJIOPHIOM, U (PpOHTA, 00pa3yrOIIerocsi BO BpeMsi IPOMBIBKH
KoJ10HKHU nocne caHauuu 0,1 M nurpara natpus ¢ pH 3,5;

b) mnepexomHoro ¢poHTa MONBIKHON (hasbl B KOJIOHKE [JIs KaTHOHOOOMEHHOM
xpomatorpaduu, KOTopslii 00pasyercst U3 OJHOro uiu Oosee PPOHTOB, BEIOPAHHBIX U3 TPYIIIIHL,
cocrosimeit  u3:  ¢poHTa, oOOpasyromerocss BO  BpeMs  3arpy3ku  oOpaboTaHHOTrO
pacteoputenem/nereprearom (P/J1) marepuana, comepxamiero anturena k TNF, ¢ponra,
oOpasyromierocsi Bo Bpemst asouposanust antuten k TNF, u ¢pponra, oOpasyrowierocst BO Bpemsi
CHsATHS Oelika ¢ KOJIOHKH; U

c) mnepexomHOro (pPoHTAa TONBHKHOW (a3l B KOJIOHKE JJiI AHUOHOOOMEHHOM
xpomaTorpaduu, KOTopblii oOpasyeTcst u3 ogHOro win Oosee PPOHTOB, BHIOPAHHBIX U3 TPYIIIIHL
cocrositel u3: GppoHTa, 00pa3yOIIErocsi BO BpeMsi OYHUCTKH KOJIOHKH THIPOKCHIOM HATPUS, U
(bpoHTa, 00pa3yIOLIErocs: BO BpeMsi CHATHUS OeJlka ¢ KOJIOHKU.

9. Cucrema mno mn.l, rHe MAETEKTOp MJOMOJHUTENBHO COEAUHEH C BBIXOIOM
xpomMaTorpaduueckoil KOJIOHKH.

10. Cucrema mo m.3, rae Xpomarorpa@HuyecKyl KOJOHKY BBIOMPAIOT W3 TPYIIIbL,
cocrosmed u3: KOMOoHKH s apduHHON Xpomartorpadpum Ha Oenke A, KOJOHKH IS
KaTHOHOOOMEHHOW XpoMaTorpapuu U KOJIOHKH Il aHHOHOOOMEHHOH Xxpomarorpaduu.

11. Cucrema mo m.10, rme xosonka ans adduuHOM Xpomarorpadpuu Ha Oenke A
comep:kuT KoioHKy A MabSelect™ nns addunrnOl Xpomarorpaduu Ha Oenke, KOJOHKA IS

KaTHOHOOOMeHHO xpomaTorpaduu cogepxkut koaonky UNOsphere S™ mjist kaTnOHOOOMEHHOMH



63

xpomarorpaduu, U KOJOHKA AJIsi aHUOHOOOMEHHOW Xpomarorpadpuu comepkutr KOJNOHKY Q
Sepharose™ XL njist aHHOHOOOMEHHOH Xpomarorpagpuu.

12. Cucrema mo m.10, rne mepexonmHblli (PPOHT MOABMKHOM (pa3bl B KOJOHKE JJIS
apdunHOi xpomarorpaduu Ha Oenke A CONEPKHUT MO MEHbLIEH Mepe OJHO, BBIOpAaHHOE W3
IPYMIIbI, COCTOALIEHN U3:

a) mepexoqHoro (ppoHTa MOABMXKHON (asbl B KoJOHKe Aist adduHHON xpomaTtorpaduu
Ha Oenke A, KOTOpBI oOpasyercs n3 OoxHOro miu Oosee (POHTOB, BBHIOPAHHBIX W3 TPYIIIbI,
COCTOsILIEH U3: PPOHTA MPOMBIBKH, 00pasyroierocs Bo Bpems ounctku antutes kK TNF, ¢ponra,
oOpasyromierocsi BO Bpemst siroupoBanus antuten K TNF, ¢ponta, oOpasyromerocst BO Bpemsi
CaHALMU KOJIOHKHU T'YaHHJIUH THIPOXJIOPHIOM, B (pOHTA, 0Opa3yrowmerocsi BO BpeMst POMBIBKH
KoJ0HKHU nocne caHauuu 0,1 M nutpara Hatpus ¢ pH 3,5;

b) mnepexomHoro ¢poHTa TMONBIKHON (hasbl B KOJIOHKE [JIsi KaTHOHOOOMEHHOM
xpomaTorpaduu, KOTopblii oOpasyercst u3 ogHOro win Oonee PPOHTOB, BHIOPAHHBIX U3 TPYIIIIHL
cocrosimmeid  uw3: ¢poHTa, OoOpasymIerocs BO  BpeMs  3arpy3ku  0OpabOTaHHOTO
pactBopurenem/nereprearom (P/J) marepuana, conmep:kamero antutena k TNF, ¢ponra,
oOpasyromerocs: Bo Bpemst asonpoBanust antuten k TNF, u ¢ponra, obpasyromierocst BO Bpemst
CHTHA OeJKa C KOJIOHKH,

c) mepexomHOro (poHTAa TONBIKHOW (a3l B KOJNIOHKE MJII AHUOHOOOMEHHOM
xpomaTorpaduu, KOTopblii 0bpasyercst u3 ogHOro win Oosee PPOHTOB, BRIOPAHHBIX U3 TPYIIIIHL
cocrositel u3: GppoHTa, 00pa3yIOLIETOCs] BO BpeMsi OYHCTKH KOJIOHKH THIPOKCHIOM HATPUS, U
¢bpoHTa, 00pa3yroLIerocs: BO BpeMsi CHATHUS OeJika ¢ KOJIOHKU.

13. Cucrema mno 1.3, rae AETEKTOP [IOMNOJHUTENBHO COEOUHEH C BBIXOIOM
xpomaTtorpaduueckoil KOJIOHKH.

14. Cuctema mo mn.5, rme Xpomarorpapuueckylo KOJIOHKY BBIOMPAIOT W3 TPYIIIbL,
cocrosimeil u3: KONOHKM 1t adpduuHON xXpomatorpadum Ha Oenke A, KOJOHKH s
KaTHOHOOOMEHHOU XpoMaTorpaguu U KOJIOHKH il aHHOHOOOMEHHOH X pomarorpaduu.

15. Cucrema mo mn.14, rme xosjonka mis adpduaHON Xpomarorpaduu Ha Oenke A
comep:kuT KojoHKky A MabSelect™ nns addunnOl Xpomarorpaduu Ha Oenke, KOJOHKA IS
KaTHOHOOOMeHHOH xpomaTtorpaduu cogepkut kojouky UNOsphere S™ mjist kaTHOHOOOMEHHOTH
xpomarorpaduu, U KOJOHKA JJIsi aHUOHOOOMEHHOW Xpomarorpaduu COmep:KUT KOJOHKY Q
Sepharose™ XL nnst aHMOHOOOMEHHOH Xpomartorpaduu.

16. Cucrema mo m.14, rne mepexonmHbldi (PPOHT TOABMKHOW (a3bl B KOJOHKE IS
apdunHOM xpomarorpaduu Ha Oenke A CONEPKHUT MO MEHbIIEH Mepe ONHO, BBIOpAaHHOE W3
IPyIIbl, COCTOSALIEH U3:

a) nepexogHoro (poHTa MOABIKHON (pasel B KoJoOHKe Ui adduHHON XpomaTtorpadun
Ha Oejnke A, KOTOpBI oOpasyercss W3 OmHOro wiau Oonee (pPOHTOB, BBIOPAHHBIX W3 TPYIIIHL,
cocTosLIeH u3: GpOHTA MPOMBIBKH, 00pasyromerocs Bo Bpems ounctku antuten k TNF, ¢ponra,
oOpasyromierocss BoO Bpemst smonpoanus antuten K TNF, ¢ponHrta, oOpasyromerocst BO Bpems
CaHALMU KOJIOHKH T'YaHHJIUH THIPOXJIOPUIOM, B (GPOHTA, 0Opa3yroLerocs: BO BpeMsl IIPOMBIBKU

KOJ10HKHU nocse canauuu 0,1 M nurpara natpus ¢ pH 3,5;



64

b) mepexomHoro ¢poHTa TMONBIKHON (hasbl B KOJIOHKE [JIsi KaTHOHOOOMEHHOM
xpomaTorpaduu, KOTopbiii 0bpasyercst u3 ogHOro win Oonee PPOHTOB, BEIOPAHHBIX U3 TPYIIIIHL
cocrosimeid  w3: ¢poHTa, OoOpasymIerocs BO  BpeMs  3arpy3ku  0OpabOTaHHOTrO
pactBopurenem/nereprearom (P/J) marepuana, conmepxkamero anturena k TNF, ¢ponra,
obpasyromierocst Bo Bpemst simonpoBanus anturen k TNF, u ¢pponTa, oOpasyromerocst BO BpeMs
CHsITHs OeJiKa C KOJIOHKH, U

C) mepexogHOro (QpoHTa TOABIKHOW (ha3bl B KOJIOHKE [UJIsi AHHOHOOOMEHHOM
xpomaTtorpaduu, KOTOpbIii 0OpasyeTcst u3 OqHOro win Oosee PPOHTOB, BHIOPAHHBIX U3 TPYIIIIHL,
cocrositel u3: GpoHTa, 00PaA3yIOIIErocsi BO BpeMsi OYUCTKH KOJIOHKH THMIPOKCHIOM HATPUS, U
(bpoHTa, 00pa3yIOLIErocs: BO BpeMsi CHATHS OeJlka ¢ KOJIOHKH.

17. Cucrema 1O 1.5, rHe MAeTEKTOp MOMOJHUTENBHO COEOUHEH C  BBIXOIOM
xpomMaTorpaduueckoil KOJIOHKH.

ITo noBepenHoOCTH
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