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(57) M 3o00perenne OTHOCHTCA K CIOCOOY OSKCIUTyaTalMd XPOMAarorpaduyeckoil KOJOHKH B crocobax

npousBoncTea aHtuten K IL-12/IL-23p40, wnampumep antuten k IL-12/IL-23p40 STELARA®
(ycreknHyma0), KOHKPETHBIX (papMalleBTHYECKUX KOMIIO3UIMKA AaHTUTE]I M HUX aHTHI'CHCBSI3BIBAIOLIMX
¢parmenToB. JlaHHBIH crOCO0 BKIIOYAET MOMYYCHHE BBIXOJHOTO CHTHANA KOJIOHKH M HAaKOIJIEHHBIX
rapamMeTpoB ITOTOKA C JIByMs HITH OoJiee MHTEpBaJIaMH JUIsl 110 MEHBILIEH Mepe OJHOTO EPEXOHOTO (pPOHTA
MO/ABMKHOW (Da3bl BO BpeMsi MCIIONb30BaHMsI XpoMmarorpaduueckoil KOJIOHKH ¢ HaOMBaHUEM KOJIOHKH.
MonensHass KyMyJSITHBHAas KpWBas TaMMa-paclipeieieHHs OMpenessieTcss Ha OCHOBE COOpPaHHOTO
BBIXOIHOTO CHUTHaja KOJOHKM M HAKOIUIEHHBIX MapaMeTpoB IOTOKA Uil 1O MEHbBIIEH Mepe ORHOTro
nepexoaHoro (poHTa MOABIKHON (a3bl. 3HAYEHUE BBICOTHI, IKBUBAJICHTHON TECOPETUYCCKOW Tapeike
(HETP), paccuuThIBarOT A MO MEHBIIEH Mepe OIHOTO IEepPEeXOMHOTro (poHTa MOIABIKHOW (a3bl
C HCIONB30BAaHMEM MapaMeTPOB MOJCIBHOW KyMYJISTUBHOM KpUBOWM ramMma-pacnpeieleHus U Ha
ocHoBe paccuuTanHoro 3HaueHuss HETP ouenuBaror kadyecTBO HaOWBaHUS XpomaTtorpaduyueckoit
KOJOHKH. Ecnmm BO Bpemsl peryilsipHOTO MOHHTOPHHTa KOJOHOK HaOmromaeTcs HeOmaronpusiTHas
teaeHnst mo HETP mnm BeIXon 3a KOHTpOJIBHBIE TpaHHIBI, Al 00ECHEYEeHUs] KauecTBa IMPOLYKTa
B JIaHHOHM MapTHU CleIyeT OLIEHHTh Ka4eCTBO JJIIOMPYEMOro MPOAyKTa, 3(PPEKTUBHOCTH Mpolecca
Xpomarorpaduu Ha KOJOHKE W/WIN yaaneHne npumeceid. [Ipyn HEeBBIOTHEHNHN JTIOOBIX yCTAaHOBICHHBIX
KpUTEPHUEB IO KaueCTBY MPOAYKTa WU XapaKTEPUCTHKaM KOJIIOHKM Iepe] Bblnaueil paspelieHus Ha
SKCIUTyaTallui0 HEOOXOAUMO BBHITIONIHUTH COOTBETCTBYIONIEE KOPPEKTHpYIOIIee ACHUCTBHE, Takoe Kak
KOHANIMOHNPOBAaHMUE, TIepeHa0NBKa WIIN 3aMEHa KOJIOHKH, U KBAJIM()UKAIIMOHHOE HCCIICIOBAaHHE.
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2420-570977EA/011
KBAJIH®UKAIIHOHHOE HCCJIEJOBAHUE XPOMATOI'PA®HUYECKOM
KOJIOHKHA B CIIOCOBAX ITPOU3BO/ICTBA /I MOJYYEHUSI KOMITIO3HUITAI
HA OCHOBE AHTHUTEJI K IL-12/1L-23

ITEPEKPECTHAA CCBIJIKA HA POACTBEHHVIO 3A5BKY

[0001] Hacrosiimast 3asiBka MCHpaLIMBAET MPUOPUTET IO NMPEABAPUTEIBLHOM 3asiBKE Ha
nareHt CIIIA Ne 62/660,340, nomannoii 20 ampenst 2018 r., conepkaHne KOTOPOH BKIFOYEHO B
HACTOSIIINI JOKYMEHT IyTeM CCBLIKU.

OBJIACTbB ITPUMEHEHUA U30BPETEHU A

[0002] Hacrosimmee wu300peTeHre OTHOCHTCS K CMOCO0y — KBaTU(UKALMOHHOTO
UCCIIEIOBAHMS XPOMATOrpauyeckoll KOJOHKH B CHoco0ax MNPOU3BOACTBA UL MOJYYESHHUS
antuten k IL-12/IL-23p40, nanpumep antuten k [L-12/IL-23p40 STELARA® (ycrekunymad),

KOHKPETHBIX q)apMa,L[eBTI/ILIeCKI/IX KOMHOSI/ILII/II\/'I AHTHUTE]I W HUX AaHTUI'€HCBA3BIBAIOIIINX

¢dparmeHTOB.
CCBUIKA HA TIIEPEUYEHb IIOCJIEJJOBATEJILHOCTEN, IIOJIAHHBIM B
3JIEKTPOHHOM BUJIE

[0003] /lanHas 3asBKa COAEPKUT MEPEUYEHb MOCIENOBATEIbHOCTEN, MPEACTABICHHbBIN B
aJekTpoHHOM BHne mocpenctBoM EFS-Web kak mepedenp mocienoBaTenbHOCTE B (opmare
ASCII ¢ umenem ¢aiina JBI6082USNP1 Sequences, ¢ maroit co3manusi 17 ampens 2019 r. u
pasmepoMm 14 k6. Ilepedenp mocienoBaTenbHOCTEH, mpencrasieHHblil ¢ nomompio EFS-Web,
SIBJIIETCS] 4aCThIO OMMCAHUS U MOJIHOCTBIO BKJIIOUEH B HACTOALIUI JOKYMEHT ITyTE€M CCBUIKHU.

IMPEAITOCBIJIKM CO3JAHUA N3OBPETEHUA

[0004] Kononounast xpomarorpadusi sIBISETCS BaXXHOH METOIUKOH, MCHOIb3yeMOH B
HpoLeccax OYHCTKU C LEJbI0 MOJYYEHHs TePaeBTHYECKUX OeNKOB. XapaKTepPHUCTUKH KOJIOHOK
JOJDKHBI COXPAHATBCS NPU M3MEHEHMH Macmrada mpouecca OT HACTOJNBHON YCTAHOBKU IO
NPOM3BOJCTBEHHBIX YCTAHOBOK M HA TMPOTSIKEHHH BCEro Cpoka CiyxkObl KoJoHOK. [lpum
YBEJIMYCHUU IHaMeTpa KOJOHOK, KoiudecTBa oOopynoBaHusi U morpedisiemoro Oydepa mpu
MacIITAOMPOBAHHUH MPOLIECCA MOTYT BO3HUKATD CJIIOKHOCTH, CBSI3AHHBIE C TIPOLIEAYPAMHU OLICHKH
KOJIOHOK, TIOTEHLUAIbHBIMU H3MEHEHUSIMH LIEJIOCTHOCTH HAOWBKH U JIOTUCTUKOH.

[0005] B Texymem criocobe kBanr(pUKalMOHHON OLIEHKH XpOMaTorpaduIecKoil KOJIOHKH
pPacCUMTBIBAIOT BBICOTY, OKBUBaJEHTHYIO Teopermdeckor Tapenke (HETP), mnokasarens
JUCIEPCUN TIOCTE€ HMIIYJIbCHOIO HAHECEHHUs] IOCPENCTBOM OLIEHKH CPEIHEro OT IHKOBOrO
MaKCHMyMa U CpPEJHEKBaJpPaTUYHOIO OTKJIOHEHHUS OT UIMPUHBI MHUKA HA TOJOBHHE BbBICOTHI
OCHOBHOE OrpaHHUYEHHE 3TOTO Crocoda 3aKIIOYAETCS B TOM, YTO OH HE 00ECNeunBaeT TOYHOTO
m3mepenust gucrnepcun (1. . HETP), ecim ¢opma mnuka OTKIOHSETCS OT rayccosa
pactipeneneHust. UroObl KOMIIEHCHPOBATh HENOCTATOK YYBCTBUTEIBHOCTH, ISl OLIEHKH
nepopMarui MUKa UCHIONB3YIOT BTOPOH IIOKa3aTeNb - ACHUMMETPUIO. OJTOT IIOKa3aTelb
CpaBHUBAeT WMIMPHHY IHKAa IO TMepegHeMy H 3anHeMy ¢poHTtam Ha ypoBHe 10% ot
MaKCHUMAaJIbHON BBICOTHI MHUKA. OrpaHUYeHUs] JAHHOTO IMOAXO[A MNPUBOAAT K HEAOCTATOYHOU

YYyBCTBUTCJIBHOCTU K U3BMCHCHUAM B XaPAKTCPUCTUKAX KOJIOHKH, U HaCTO PE3YJIbTATOM SBJIACTCA



NIpOBeAeHHE MepeHaONBKY UM KOHIULMOHUPOBAHUS KOJIOHKH, B TO BPEeMsl KaK XapaKTePUCTUKU
KOJIOHKA TII0 CYLIECTBY SIBJISIIOTCS mpuemiieMbiMd. (OTMeYeHbl U Jpyrue CTpaTeruu
KBaJM(UKALMOHHOTO HCCIENOBaHUs KOJOHOK. Takue cTparernu BKJIIOYAIOT HCIOJb30BAaHUE
rayccoBa HJIM HErayccoBa paclpesieNieHud JUis MOAEIMPOBAaHUS IEPEXOAOB Ipolecca (Cm.,
Hanpumep, Larson, ef al., Use of Process Data to Assess Chromatographic Performance in
Production-Scale Protein Purification Columns, Biotechnol. Prog. 19:485-492 (2003) u nateHTbI
CIIOA Ne: 9,047,438, Belousov et al., u 8,410,928 Ganguly). Ilogxoasl ¢ raycCOBBIM
pacrpeneneHreM UMEIOT T€ e OIPaHUYECHUST YYBCTBUTEIbHOCTH, KOTOPbIE OTMEYEHBI paHee s
crioco0a ¢ HAaHeCEHHEM, a OTMEYEHHBIC HErayCCOBBI IOAXOABI TPEOYIOT CIOKHBIX BBIYUCICHUH.

[0006] [Ins oTcneskuBaHMsST U3MEHEHUN XapaKTEPUCTHK XPOMATOTPapUUECKUX KOJOHOK
BO BpeMsl MOBTOPsItOINEHCs paboThl U ISl OLleHKH 3(PPeKTUBHOCTH, ¢ KOTOPOU KOJIOHKA Oyaer
paboTaTh B TEUEHHE CPOKA €€ CITyKObI TpeOyeTcs yaydIlleHHas Mporeaypa KBatu(UKaIHOHHOTO
UCCNenoBaHus C OOJbIIedl YyBCTBUTEIBHOCTBIO W OoOJiee PAaLMOHAIBHO ONPEAEICHHBIMU
rpaanuamMi. Hacrosimee wn300peTeHHe OTHOCUTCS K YCTPAHEHHMIO YKAa3aHHOTO HENOCTATKa
TaHHOM 00JacTH.

HN3JI0KEHUE CYIIIHOCTU U30BPETEHMA

[0007] Bapuantsel oOCyUIeCTBICHUs H300pPETEHHsI ONPEAeNieHbl, COOTBETCTBEHHO,
HE3aBUCUMBIMH U 33aBHCHMBIMU IyHKTaMH (OPMYJIbI H300peTEeHUs, TpPHIAraeMbIMH K
HACTOSIIEMY JTOKYMEHTY, KOTOpPbIE JUIsl KPATKOCTH BKJIFOUEHBI B HACTOSIIIHHA JOKYMEHT MyTeM
CCBUIKHU. Jpyrue BapUaHTBhI OCYLIECTBIICHHUS, IPU3HAKU U MPEUMYIIECTBA PA3JIMYHBIX ACIIEKTOB
n300peTeHnss O4YEeBHIHbI M3 TPHUBEIEHHOIO HIDKE NOAPOOHOrO ONUCAHUA B COYETAHUU C
NpUjiaraéMbIMH Ha (PUTYpax YePTEKaMU.

[0008] B HexoTOpHIX BapHaHTaxX OCYLIECTBICHUS B HACTOSIIEM H300peTeHHH
npeaaraeTcsi Crocod SKCIUTyaTallu XpoMaTorpaguueckol KOJOHKH B COCO0ax MPOU3BOACTBA
s nojydeHus: antuten K 1L-12/IL-23p40, KOHKpeTHBbIX (papMaleBTHYECKUX KOMITO3HLIUN
AHTUTE W WX AHTUTCHCBS3BIBAIOIIMX (parmMeHTOB, mnpudem anturena k I1L-12/IL-23p40
COZePKAT TOCIEAOBATEIbHOCTH aMUHOKHUCIIOT, KOTOPbIE BBIOPAHBI M3 TPYMIbI, COCTOSIILIEH H3
cnenyromux: (1) Tsxenast uenb (HC), coneprkainas aMUHOKUCIIOTHYIO MOCenoBarebHOCTh SEQ
ID NO: 10, u nerkas nens (LC), coneprkainas aMUHOKHCIOTHYIO mocienoBateibHocTh SEQ ID
NO: 11; (1) aMHHOKHUCIIOTHAS TIOCIEIOBATEIbHOCTh BapruadebHOTO ToMeHa Tspkenoi nenu SEQ
ID NO: 7 u aMHUHOKHUCIIOTHAsI MMOCJIEOBATEILHOCTh BapradeIbHOro JoMeHa jierkoi nenu SEQ
ID NO: 8; u (ii1) amuHokuCIOTHBIE TIocaenoBaTenbHocT CDR Tskenoit nenu SEQ ID NO: 1,
SEQ ID NO: 2 u SEQ ID NO: 3 u aMHHOKHCJIOTHBIE ntocienopaTebHocTi CDR jterkoii nemu
SEQ ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6. Hausbiii crnocod BKIIOYAET MOJNyUYEeHUE
BBIXOJJHOTO CHTHaJa KOJIOHKM W HAKOIUIGHHBIX I1apaMeTpOB IOTOKAa C JABYMsl win Oojee
WHTEpPBaJIaMH JIJISI TI0 MEHbIIEH Mepe OJHOr0 MepexXOaHOro (PPOHTA MOABMKHON (Dashl BO BpeMs
NIEPBOTO MCIIOJIb30BAHMS XpOMATOrpaduIeckoil KOJOHKM ¢ HAOMBAHUEM KOJIOHKH. JTOT CIIocod
JOMOJIHUTEIbHO  BKJIOYAET ONpPENECHUE MOEIbHOM KyMYJATUBHOM KPUBOM Tramma-
pacripeneneHnsi Ha OCHOBE IIOJYYEHHOTO BBIXOJHOTO CHUTHAla KOJIOHKHM W HAaKOIUIEHHBIX

napamMeTpoB IMOTOKA JJIsl IO MEHbIIEH Mepe OAHOIO MepexOonHOro (ppoHTa MOABMKHON (a3l C



ucnonb3oBanueM Qgopmynsl la g Bocxoasimero nepexomaHoro ¢ponta win Gopmynsl Ib ms

HUCXOJSIIIETO epexoaHoro (PoHTa,

C=1——y(k 2

CLAR Dopmyna la
VT
C = ——y(k =X

w05 Dopmyna Ib,

rae CnpencrasisieT cOOOH BBIXOIHON CHUTHAJ KOJIOHKM JuIsd TaHHOro V), V mpencrasiser
co0OI HAKOTUIEHHBIN TOTOK, NIEJeHHbIH HAa 00beM KOJIOHKH, a k, 6 u V; mpencraBisitor coOoi
napameTpsl (opMbl, MacmTada M CMEIIEHHs, HCIOJb3yeMbIe MJISi OIpPENEeIeHUs] KPHUBOIL.
3Ha4yeHHe BBICOTHI, KBUBAJIEHTHOH Teoperndeckoil Tapenke (HETP), paccuuTeiBaroT s mo
MEHBLIEH Mepe OHOTO MepexonHOro (ppoHTa NOABMKHOM (passl ¢ ucnonb3oBaHueM (hopmyJbl 11

U MapaMeTPOB MOAEIBHON KYMYJIITUBHON KPUBOH ramMMma-pacripenenesus k, 0 u Vi,
0,2
HETP = ;L Dopmyia 11,

rme i = k6 + Vi’

o = k6%,

L=nnuHa KONIOHKH.

KauectBo HabuBanmsa xpomarorpad@uyeckold KOJIOHKH OLEHMBAIOT HAa OCHOBE
BeruncineHHoro 3HaueHust HETP. Ha ocHoBaHuu 3TOH OLEHKH XpOMAaTOrpauvecKkyro KOJOHKY
UCTIONIB3YIOT MIOBTOPHO, KOHAMLIMOHUPYIOT, 3aMEHSIOT WU NTepeHaObNBaIoT.

[0009] Bbut paspaboTan HOBBIH CHOCOO OLIEHKH LEIOCTHOCTH KOJIOHKH, KOTOPBIH B
HACTOSLIEM JOKYMEHTE Ha3bIBa€TCsl aHAJIN30M ramma-pacrpenenenus nepexona (GDTA). B
HOBOM CIOCOO€ HCIIONB3YeTCsl MaTeMaTHYeckas MOAENb JJIs amnpOKCHMALMU C TTOMOIIBIO
KPUBOH JaHHBIX IO TNEPEeXORHOMY (PPOHTY MOABMKHOH (ha3bl, KOTOpbIE TEHEPUPYIOTCS Ha
OOBIYHBIX CTamusIX mporecca padoThl KOJOHOK. 3areM MapaMeTpbl MOJEIbHONH KpPUBOH
UCTIONIB3YIOT JJIl pacuera JUCIEPCUU IO CJIOK KOJOHKM B KadecTBE IOKas3aTess KauecTBa
kosoHkH. [TepexomHbie GpOHTHI MOABIKHON (Da3bl BOSHUKAIOT B PE3YJIbTATE OTACIbHBIX CTAIHHA
nporecca XpoMaTorpaguueckoil OYHCTKM, B KOTOPOM HCIIOJNB3YIOT —TEXHOJIOTMYECKHE
Oy(epbl/OTMBIBOYHBIE PACTBOPBI C PA3IMYHBIMU CBOHCTBAMHU, TAKIMHU KaK 3JIEKTPOIIPOBOIHOCTb,
pH w/umm Gydepubie komnoneHTsl. CIOco0 MO CYIIEeCTBY MOKHO MPUMEHSTh K JTFOOOMY OJHOMY
i Oonee nepexoaHbIM (ppoHTaM MONBHKHOHN (pas3bl, reHEPUPYEMbIM MPU HOPMAJIBHOH padoTte
KOJIOHKU.

[0010] OcnoBHOe mnpeumyinectBo crnocoba GDTA 3akmrodaercss B TOM, YTO OH
obecnieunBaeT OoJiee UyBCTBUTEIBHYIO OIEHKY IUCIEPCHH IO CJIOK KOJOHKH, YeM CIIOCO0
rayccopori ouenku HETP. Ilpu wucnomezoBamumu GDTA Oonbme He TpeOyercs u3MepsTb
acUMMeTpHI0, Nockonbky Mozaenb GDTA mpaBuibHO U3MepsieT JUCHEPCUIO 3a CYET MOJATOHKH
kpuBoil. Kpome Toro, mnpumeHeHne (QYHKIMM TaMMa-paclpeneNeHus] YIpPOINAeT aHaJN3
NepeXOHbIX (PPOHTOB MO CPABHEHHUIO C paHee ONMUCAHHBIMH aJbTEPHATUBHBIMU HETayCCOBBIMU

cnocobamu. HMcronb3oBaHue IepexoAoB  MOABIKHON  (as3el, yxke HMEINuUXcs B



XpomatorpauueckoM IMpoLecce, MO3BOJsET H30ekaTb HEOOXOOUMOCTH B JOIOJIHHUTEIBHBIX
cragusix O0OpalOTKM BHE TEXHOJOrmueckod JsuHUM. bojee Toro, BO MHOTMX Ciydasx,
UCTOPUYECKHUE JaHHbIE MO3BOJSIIOT YCTAHOBUTh HCTOPHYECKHE Hana3oHbl 3(PQPeKTUBHOCTU
KOJIOHKH 10 BHenpeHus cnocoda. Hakonern, cnocod GDTA moxer ObITh aBTOMaTU3HUPOBAH IS
obecnieueHns: eTUHOOOPA3HOTO MPUMEHEHUSI.

[0011] B HekoTOpBIX BapHaHTax OCYLIECTBICHUS B HACTOSIIEM H300peTeHHH
npeIaraeTcs Crnocod 3KCIIIyaTaluyl XpoMaTorpagpuyeckoi KOJIOHKH B Criocodax MpOM3BOACTBA
s nojydeHus: antuten K 1L-12/IL-23p40, KOHKpeTHBbIX (papMaleBTHYECKUX KOMITO3HLUN
AHTUTE W WX AHTUTCHCBS3BIBAIOIIMX (parmMeHTOB, mpudeM aHturena k I[L-12/IL-23p40
COZepIKaT TOCIEAOBATEIbHOCTH aMHHOKHUCIIOT, KOTOPBIE BBIOPAHBI M3 TPYMIbI, COCTOSIIEH M3
cnenyromux: (1) Tsoxenast uenb (HC), coneprkainas aMUHOKUCIOTHYIO MOCIen0oBaTebHOCTh SEQ
ID NO: 10, u nerkas nens (LC), cogepkainas aMUHOKHCIIOTHYIO mocienoBatenibHocTh SEQ ID
NO: 11; (1) aMHHOKHUCIJIOTHAs TIOCIEIOBATEIbHOCTh BapuadeIbHOTrO ToMeHa Tspkesoi nernu SEQ
ID NO: 7 u aMUHOKHUCJIOTHAsI MMOCJIEAOBATEIbHOCTh BapuadeaIpHOro nomMeHa Jierkoi nenu SEQ
ID NO: 8; u (ii1) amuHokucioTHBIE TocaenosaTenbHocT CDR Tskenoit nenu SEQ ID NO: 1,
SEQ ID NO: 2 u SEQ ID NO: 3 u aMuHOKHCJIOTHBIE ntocienopaTeabHocT CDR nterkoii nemu
SEQ ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6, npruem yka3aHHbIN CrIOcO0 BKJIFOYAET:

cOOp BBIXOIHOTO CHTHAJIa KOJIOHKH M HAaKOIUICHHBIX IapaMeTPOB IMOTOKA C ABYMS HIIH
Oonee MHTEpBANIAMH JUIsl TIO MEHBIIEH Mepe OTHOrO MepeXoaHoro ppoHTa MOABMKHON (a3el BO
BpEMs1 IIEPBOTO UCTIOIBb30BAHUS XPOMATOrpaduueCcKOi KOJIOHKH ¢ HaOUBaHUEM KOJIOHKH,

ONpENETICHUE MOMEIBbHON KyMYJISITUBHOW KPHBOM TaMMa-paclpefesieHHsi Ha OCHOBE
MOJIyY€HHOTO BBIXOJHOIO CHUTHAlAa KOJOHKHM M HAaKOIUIEHHBIX IIapaMeTpPOB MOTOKAa Ui IO
MEHbLIEH Mepe OTHOTO NMePEeXOAHOro GpoHTa MOABMKHON (pa3bl ¢ UCIIONB30BaHUEM (GopMyisl la

IJIsT BOCXOJSIIIEro nepexomHoro ¢ponra wmiu ¢opmynsl Ib 1mi1s HECXOASILIErO MEpPEeXOTHOTOo

¢ponTa,
C=1———yk, 25
TELAST ®opmyna la
W
C=— Vi

k,——
rw ®opmyna Ib,

rae C npexacrasisieT cOOON BBIXOIHOW CUTHAJ KOJIOHKHU JJIst JaHHOTO V, V mpencraBiser
co0OI HAKOTUIEHHBIN TOTOK, AEJIEHHBbIH Ha 00beM KOJIOHKH, a k, 6 u Vi mpencraBisitor codoit
napameTpsl GOpMbI, MacTabda U CMELICHNUs, HCIIONIb3yeMBbIe JUIsl OTIPENIEICHNs] KPUBOIA,

BBIYHMCIICHUE BBICOTHI, SKBHBAJEHTHOH Teopermueckori Tapenke (HETP), nmis mo
MEHBLIEH Mepe OHOTO MePEXOIHOro (PpoHTa MOABIIKHON (hasbl ¢ HCMOab30BaHUEM (opmyJsl 11

U MTapaMeTPOB MOAEIBHON KYMYJIITUBHON KpUBOH ramma-pacrpenenesus k, 6 u Vi,

o2
HETP =",L

u
®opmyina II,

rac



H = k9+V§’

o = ké?,

L=nnuHa KOJIOHKH, U

OLICHKY KadecTBa HaOWMBaHUS Xpomarorpaduyeckoil KOJOHKHM Ha OCHOBE YKa3aHHOTO
BbIuMcyieHHOro 3Hauenust HETP.

[0012] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS B HACTOSIIEM U300pEeTEHUH MPEIIOKEeH
CIOCO0, JOTONHUTETEHO BKJIFOUAO LM

KOHIWLIMOHUPOBAHUE, 3aMEHy WM TEPEeHAOUBKY XpoMarorpapuyeckoil KOJOHKH Ha
OCHOBE YKa3aHHOU OLICHKH.

[0013] BHekoTOpBIX BapHaHTaX OCYIIECTBJICHHS B HACTOSIIEM H300pETeHHH TPEIIOKEH
CTIOCO0, IOTTOHUTENBHO BKIFOUAKO LITHIH:

cOOp BBIXOIHOTO CHUTHAJIA KOJIOHKM U HAKOIUJIEHHBIX MapaMeTPOB MOTOKA C JABYMS MU
OoJjiee uHTEpBajaMu JJisi COOTBETCTBYIOMIETO MEPEXOAHOro (PpOHTA MOABIZKHOM (has3bl BO BpeMs
OITHOTO WJTH O0oJiee MOCIENYIONINX MPUMEeHeHNH HabuBaHusI XpoMaTorpadmuecKoi KOJIOHKH,

BBINIOJITHEHNUE YKA3aHHOTO OMNPEIESIEHUs] M YKA3aHHOTO BBIMUCIECHHS C MCIOJb30BaHUEM
BBIXOIHOTO CHTHAJIa KOJOHKM W HAKOIUICHHBIX IapaMeTpoOB MOTOKA, COOpPaHHBIX BO BpeMsi
KaXJI0r0 ONHOTrO Wi Oojiee MOCHEAYIOIUX TNPUMEHEHWH HaOWBaHHUS XpomarorpapuyecKou
KOJIOHKH,

onpenenenue 3HaueHust HETP nnis HabuBanus xpomarorpadudeckoil KOJOHKH BO BPeMs
KQXJAOT0 W3 YKA3aHHBIX OJHOTO WM 0Oojiee MOCIEeNYIOIUX MPUMEHEHUH Ha OCHOBAHHU
YKa3aHHOT'O BBIITOJIHEHNS],

BBIBEJICHUE TEHACHIHMH H3MeHeHUs omnpeneneHHbIX 3HadeHnit HETP nns naOuBanums
xpomarorpaduueckoi KOJOHKH MPH ABYX WK O0Jiee MOCIEAYIOINX TPUMEHEHUSIX, 1

UeHTH(GHUKALMIO M3MEHEHUs] KayecTBa HAaOMBaHUS XpOMAaTorpaduyeckod KOJOHKH Ha
OCHOBAHMM YKAa3aHHOW BBIBEJCHHON TEHIEHLUH, MPUYEM YKa3aHHblE KOHAULMOHUPOBAHUE,
3aMeHa WM TnepeHaOWBKa XpoMaTorpaduueckoil KOJOHKHM OCHOBaHbI HAa  yKa3aHHOM
UAeHTU(DUKALIIH.

[0014] B HekOTOpBIX BapHaHTaX OCYILIECTBJICHUS B HACTOSIIEM H300pEeTEeHHH
npemiaraercss  cnocod, B KOTopoMm  yBenudeHue — 3HadeHuss HETP  naGuBanus
xpoMaTorpaduueckoil KOJIOHKH B OJHOM WJIH 00Jjiee MOCIeNYIOMNX MPUMEHEHUSX YKa3aHHOTO
HaOWBaHUS KOJIOHKU MO cpaBHeHHIO co 3HaueHueM HETP nHaOuBanwusi xpomatorpaduyueckoit
KOJIOHKA B OJHOM win Ooyiee Oojiee paHHUX MPUMEHEHUSX YKAa3aHHOTO HAOWBAHUSI KOJOHKU
BBISIBJISIET CHI)KEHHE KaueCcTBa HAOMBAHUS XpOMATOrpaduIecKoi KOJOHKH.

[0015] B HekoTOpBIX BapHaHTaX OCYILIECTBIICHHUS] B HACTOSIIIEM M300pETEHUH MPEIIOKEH
crocod, B KOTOPOM COOMPAIOT BBIXOJHOW CHUTHAJ KOJIOHKH M HAKOIUICHHBIE MapaMeTphl MOTOKA
IUTSL IBYX WJTH OOJiee pa3InYHbIX MePEXOTHbIX (PPOHTOB MOABHKHON (Da3bl BO BpeMsl YKa3aHHOTO
MEPBOTO MPUMEHEHUsT HaOMBAaHHSI KOJIOHKH, MTPUYEM YKa3aHHBIN CIIOCOO BKJIFOYAET:

BBINIOJTHEHUE YKA3aHHOTO OMNpPEAEEHUs] U BBIYUCIIEHUs C HCIOJIb30BAHUEM BBIXOJHOIO

CUrHajia KOJIOHKH W HAKOIIJICHHBIX MapaMETPOB MOTOKA, HE3aBUCHUMO C06paHHbIX JJIA KaXXa0ro



U3 ABYX WK OoJiee pa3HbIX MEPEXOAHBIX (PPOHTOB MOIBHIKHOHN (ha3bl, C BBIYUCIEHHEM 3HAYCHUS
HETP nns kaxxmoro u3 aByx Win 0ojiee pa3ndHbIX NePEXOAHBIX (POHTOB IMOABIKHOHN (asbl;

OLIEHKY KauecTBa HaOMBaHMs XpoMarorpaduyeckoil KOJOHKH Ha OCHOBE JIByX WJIH OoJjiee
paccuntaHHbix 3HaueHud HETP, mnpuuem yka3aHHO€ KOHAMLIMOHUPOBAHHE, 3aMEHAa WIIU
nepeHabuBKa Xpomarorpadguueckoil KOJIOHKH OCHOBAHbI HAa YKA3aHHOI OLIEHKE.

[0016] B HexoTOpBIX BapHMaHTax OCYLIECTBICHUS B HACTOSIIEM H300peTeHHH
npepiaraeTcst Crnocod, B KOTOPOM xXpomarorpaduueckas KOJOHKAa BbIOpaHa W3 TPYIIIBL
cocTosimeld W3 KOJNOHKM s apduHHON xpomarorpaduu ¢ OenkoM A, KOJOHKH IS
KaTHOHOOOMEHHOH XpoMaTorpadguu U KOJIOHKH 11 aHHOHOOOMEHHOH Xpomarorpadum.

[0017] B HexoTOpBIX BapHaHTaX OCYIIECTBIIEHUS] B HACTOSIIIEM U300PETEHUH TPEIIOKEH
crocod, B KOTOPOM KoJioOHKa ajisi auHHON xpomMaTtorpadum ¢ Genkom A BKIHO4YaeT B cels
KoNoHKY it addunHOM xpomarorpaduu ¢ Oenkom A MabSelect™, konmoHka IS
KaTHOHOOOMEHHOW xpomarorpadguu BKIIOYaeT B ce0s KOJOHKY ISl KaTHOHOOOMEHHOMU
xpomarorpadpun UNOsphere S™ wunu KOJOHKY sl KaTHOHOOOMeHHOH xpomarorpaduu SP
Sepharose XL, a KoJIOHKa /7151 aHHOHOOOMEHHOM XpoMaTorpaduu BKIIOYAET B Ce0s KOJIOHKY IJIs
aHnoHOoOOMeHHoM xpomarorpaduu Q Sepharose™ XL,

[0018] B HekoTOpBIX BapHaHTaX OCYILISCTBIICHHUS] B HACTOSIIIEM M300PETEHUH TPEIIOKEH
crocod, B KOTOPOM TepeXOonHblii (PPOHT MOABWKHON (hasbl B KOJOHKe s adduHHON
xpomarorpaduu ¢ 0eaKoM A TOJYy4eH U3 OIHOro Min Oojee PPOHTOB, BEIOPAHHBIX U3 TPYIIIIEL
cocTosiel U3 PpoHTa OTMBIBKH, 0OPa30BaHHOIO BO BpeMsi ounucTKHU aHtuten K IL-12/IL-23p40,
¢dpoHTa, oOpasoBanHOro Npu dMroupoBannu anturen k [L-12/1L-23p40, ¢pponTa, 00pa3zoBaHHOTO
IpU CaHUTApHOH 00paboTke koJoHKU ¢ nomoinbto ryaHuanH-HCl, ¢pponTa, obpasoBanHoro npu
OTMBIBAHUHU KOJIOHKH TOCJIE CAaHUTAapHOI 006padoTku ¢ ucnonb3oanuem 0,1 M murpara Hatpus,
pH 3,5.

[0019] B HexoTOpBIX BapUaHTaxX OCYLIECTBICHUS B HACTOSIIEM U300pEeTEHUH MPEIIOKEeH
croco0, B KOTOPOM MEPEXOIHbIN (POHT MOABMKHON (ha3bl B KOJOHKE IJII KATHOHOOOMEHHOMU
xpomarorpaduu MOJy4eH U3 OMHOro win Oonee PPOHTOB, BHIOPAHHBIX M3 TPYIIIBL, COCTOSIIEH
u3 ¢bpoHTa, 00pa3oBaHHOTO npu 3arpyske MaTepuaa, 00paboTaHHOTO
pactBopurenem/nereprentom (S/D), xoropsrit copepxut anturena k 1L-12/IL-23p40, ¢ponra,
oOpazoBaHHOro npu moupoBanuu antuten kK 1L-12/IL-23p40, u ¢pponTa, 06pa3oBaHHOTO MPH
necopOLHH KOJOHKH.

[0020] B HekoTOpBIX BapHaHTaX OCYIIECTBIICHHUS] B HACTOSIIIEM M300pETEHUH MPEIOKEH
crocod, B KOTOPOM MepPexXOAHbIH (POHT MOABMKHON (hasbl B KOJOHKE JJii aHUOHOOOMEHHOU
Xpomarorpaduu MOJy4eH W3 OTHOro Win Oosnee PPOHTOB, BHIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH
u3 (¢poHTa, OOPa30BAHHOIO TMpPH OUYUCTKE KOJIOHKH THAPOKCUAOM HaTpusi, U (poHTa,
00pa30BaHHOTO MPH AECOPOLIMH KOJIOHKH.

KPATKOE OITMCAHUE 'PA@UYECKHUX MATEPHAJIOB

[0021] Ha ®UI'. 1A-1B mnpencrasieHbl rpaduku npuMmepa MOATOHKH KPHUBOW IpH
aHanmu3e  ramma-pacnpenenenus —nepexoma.Ha  @®UI. 1A npeacraBien  rpaduk,

JIEMOHCTPUPYIOLIUH MPUMEp MOATOHKU KPUBOHM K AAHHBIM IO MEPEXOy MOABUKHOHN (asbl mpu



aHanmM3e raMMa-pacrnpeneieHuss rnepexoma. Ha @MU, 1B mpencraBneH  rpaduk,
JIEMOHCTPHUPYIOLINH NPUMep MOATOHKUA KPHUBOM K JAHHBIM O Iepexoje MOABMKHOHN (a3bl mpH
aHaM3e raMMa-pacripefeNieHus] Nepexona, ¢ HCIONb30BaHUEM MapaMeTpOB 3TOW KPUBOHM I
BBIUHMCJIEHUSI BBICOTHI, SKBUBaJIEHTHOH TeopeTnueckoil Tapenke (HETP), B kauecTBe mokasarens
3¢ (PEeKTUBHOCTH KOJIOHKU.

[0022] Ha @®UI. 2 npencraBjieHa CcxeMa, JEMOHCTPUPYIOLIAs  CHUCTEMY
KBAIN(UKALMOHHOTO UCCIIEOBAHMUS XpOoMaTorpapuueckoil KOJIOHKH, OMMCAHHYIO B HACTOSIIEM
JIOKYMEHTE.

[0023] Ha ®UI'. 3 mpencrasneH rpadux pacnupenenenus BepositHocteir HETP nns
(poHTa ypaBHOBEIINBAHUS KOJOHKH ¢ OenkoM A Oe3 mpeoOpa3oBaHus.

[0024] Ha ®HUI'. 4 npencrasien rpaduk cymmbl kBaapatoB (SS) mnsa ¢ponra
yPaBHOBELIMBAHUS KOJIOHKH ¢ OenkoM A Oe3 mpeoOpa3oBaHusl.

[0025] Ha ®UI'. S npencrasneH rpadux pacnupenenenus BepositHoctedr HETP nns
(poHTa OTMBIBKH KOJIOHKH ¢ OenkoM A 6e3 nmpeobpa3zoBaHus.

[0026] Ha ®HTI'. 6 npexncrasieH rpaduk pacmpeneneHus: BeposiTHocTe SS st ppoHTa
OTMBIBKH KOJIOHKH ¢ OeskoM A 0e3 rpeoOpa3oBaHusl.

[0027] Ha ®UI'. 7npencraBieH rpaduk pacnpeneneHus BepostHocteit HETP mnsa
¢poHTa ypaBHOBEIIMBAHUS KOJIOHKH C OemkoM A ¢ mpeoOpa3oBaHHMEM dHepe3 HaTypajbHbIHI
norapupm (A=0).

[0028] Ha ®UI'. 8npencrasneH rpaduk pacnpeneneHus BeposiTHOCTeH SS musa GppoHTa
yYPaBHOBEIIMBAHMS KOJIOHKU ¢ OekoM A ¢ mpeoOpa3oBaHHEM depe3 HaTypasbHbIN Jorapudm
(A=0).

[0029] Ha ®UI'. 9 mpencrasnen rpadux pacnpenenenus pepositHoctedr HETP nns
(poHTa OTMBIBKM KOJIOHKH ¢ OenkoM A ¢ mpeoOpa3oBaHHEM uepe3 HaTypasibHbIN Jorapudm
(A=0).

[0030] Ha ®HT'. 10 npencrasnen rpaduk pacrpeneneHus: BeposiTHocTel SS st ppoHTa
OTMBIBKH KOJIOHKH ¢ OeJTkOM A ¢ npeoOpa3oBaHueM Yepe3 HaTypasibHbIi jorapudm (A=0).

[0031] Ha ®HT. 11 npexncrasneH rpaduk pacupeneneHus BepositHocTel cpenrero (V)
sl PpOHTA YPABHOBEIINBAHUS KOJIOHKH C OeKoM A.

[0032] Ha ®UT'. 12 npencrasneH rpaduk pacupeneneHus BepositHocTell cpenrero (Vi)
st PpOHTA OTMBIBKH KOJIOHKH C OEJTKOM A.

[0033] Ha ®HUI. 13mpencraBiena koHrponbHas kapra HETP nns  ¢ponra
ypaBHOBEIIMBAHUS KOJIOHKU ¢ OenkoM A ¢ mpeoOpa3oBaHHEM Yepe3 HaTypasbHbIN Jorapudm
(A=0). UCL, Bepx. KOHT. Tp. = BEpPXHss KOHTposbHas rpanuna; LCL, HIK. KOHT. TP. = HUXKHSA
KOHTPOJbHASI TpaHuua. HyMmepoBaHHbIE TOYKM Ha KapTe IIOKa3bIBAIOT BBIOPOCH H/MIIH
OoueBUAHbIE TeHAEHUNH s pe3yabTaToB HETP Ha ocHoBanuu 1, 2 u 3-ro npasun llyxapra, T.
e. 1 obo3Hayaer 1 TOUKy 3a paMKaMu KOHTPOJIbHBIX IpaHML, 2 00O3Ha4aeT 8 TOYeK C OTHOU
CTOPOHBI OT LEHTPAJIBHOU JIUHUH, a 3 0003Ha4aeT O MOCIEAOBATEIbHBIX TOYEK C MOCTOSTHHBIM
BO3PACTaHHUEM HMJIH YObIBAHHEM.

[0034] Ha ®UI'. 14 mnpencrasnen rpadpux BpemeHHoro pacrpeneneHus HETP s



¢poHTa ypaBHOBemmBaHUs KOJOHKH ¢ Oenkom A. UCL mnonydyena u3 mnpeoOpa3OBaHHBIX
JIaHHBIX, MOKa3aHHbIX Ha OUI". 13.

[0035] Ha ®UI'. 15 mpencraBieHa KOHTpoJdbHast kapra SS i ¢Qponra
YPaBHOBEUINBAHUSI KOJOHKH ¢ OenkoM A ¢ mpeoOpa3oBaHUEM depe3 HaTypasibHBIN Jorapupm
(A=0). HymepoBaHHBIE TOYKH Ha KapTe MOKa3bIBAIOT BBIOPOCHI W/UJIM OYEBUAHBbIE TEHAEHINU
nist pesyasratoB HETP Ha ocHoBanmu 1, 2 u 3-ro npasui Llyxapra, 1. e. 1 o60o3Hauaer 1 TOUKy
3a paMKaMH KOHTpPOJIbHBIX I'paHUIl, 2 0003Ha4aeT 8 TOYEeK C OJHOW CTOPOHBI OT LEHTPAJbHON
JuHUH, a 3 o0O3Ha4aeT 6 TMOCNEAOBATENIbHBIX TOYEK C TIOCTOSHHBIM BO3PACTAaHHUEM WJIH
yOBIBAHUEM.

[0036] Ha ®UT'. 16 npencrasien rpadpuk BpeMeHHOro pacnpenenenus SS mis GpoHTa
ypaBHOBemnBaHusl KOJOHKH ¢ Oenkom A. UCL mnonmyueHa u3 mpeoOpa3OBaHHBIX TaHHBIX,
nokaszanuelx Ha OUI". 15.

[0037] Ha ®HUI'. 17 noka3aHa KOHTpoOJbHast kapta st cpemnnero (V) mns ¢ponTa
YPaBHOBEUINBAHUSI KOJOHKH ¢ OeinkoM A. HymepoBaHHbIE TOYKM Ha KapTe MOKA3bIBAIOT
BBIOPOCHI W/WJIM O4YeBUAHbIE TeHAeHUUH 1 pesynpratoB HETP Ha ocHoBanmm 1, 2 u 3-ro
npasui Illyxapra, T. . 1 o6o3HadaeT 1 TOUKy 32 paMKaMH KOHTPOJBHBIX IpaHUL, 2 0003HaYaeT
8 TOYek C OIHOI CTOPOHBI OT LEHTPATBHON JTUHUM, a 3 0003Ha4aeT 6 MOCIEAOBATEIbHBIX TOUEK
C MOCTOSTHHBIM BO3PACTaHUEM WJIH YOBIBAHHEM.

[0038] Ha ®UI'. 18 npexncrasiena koHtpoibHas kapra HETP mna ¢ponrta oTmbIBKH
KONIOHKH ¢ OenkoM A ¢ mpeoOpa3oBaHueM uyepe3 HarypajbHbl Jorapupm (A=0).
HymepoBaHHBIE TOYKM Ha KapTe IMOKA3bIBAIOT BBIOPOCHI W/MIM OYEBUIHBIE TEHACHLMH IS
pesynbratoB HETP Ha ocHoBanuu 1, 2 u 3-ro npasuin Illyxapra, 1. e. 1 obo3Havaer 1 Touky 3a
paMKaMH KOHTPOJIBHBIX TpaHul, 2 o0o3Ha4yaeT 8 TO4YeK C OJHOH CTOPOHBI OT LEHTPAJIbHON
auHuM, a 3 oOo3Ha4aeT O MOCJIENOBATENIbHBIX TOUEK C IOCTOSHHBIM BO3PACTAHUEM WIIH
yObIBaHHEM.

[0039] Ha ®UI'. 19 mnpencrasien rpaduk BpemeHHoro pacnpeneneHus HETP s
¢ponra ormbiBkH KosoHKH ¢ Oenkom A. UCL mnonyueHa u3 npeoOpa3OBaHHBIX JIaHHBIX,
nokaszanHelx Ha OUI". 18.

[0040] Ha ®HUI'. 20 npexncraBieHa KOHTposibHAs kKapTa SS it (POHTa OTMBIBKH
KOJIOHKH ¢ Oenkom A ¢ mpeoOpa3oBaHueM uyepe3 HarypajbHbl Jorapupm (A=0).
HymepoBaHHBIE TOYKM Ha KapTe IMOKA3bIBAIOT BBIOPOCHI W/MJHM OYEBHIAHBIE TEHACHLMH MJIS
pesynsratoB HETP Ha ocHoBanuu 1, 2 u 3-ro npasui Lllyxapra, T. €. 1 o0o3Hauaer 1 Touky 3a
paMKaMy KOHTPOJIbHBIX TpaHHl, 2 o0o3Hauaer 8 TOUeK C OJHOW CTOPOHBI OT LEHTPAJIBHOM
auHAE, a 3 o0o3HavaeT © TIOCNEAOBATENbHBIX TOYEK C IOCTOSHHBIM BO3PACTAaHHEM HIIH
yOBIBAaHUEM.

[0041] Ha ®UT'. 21 npencrasieH rpadpuk BpeMeHHOro pacnpenenenus SS mis GpoHTa
oTtMbIBKH KOJIOHKH ¢ OenkoM A. UCL mosydeHa n3 npeoOpa3oBaHHBIX JAaHHBIX, IOKA3aHHBIX HA
OUT". 20.

[0042] Ha ®UI'. 22 nokazaHa KOHTPOJIbHAs KapTa cpenHero (V) nist GpoHTa OTMBIBKH

KoNoHKH ¢ OenkoM A. HymepoBaHHble TOUYKM Ha rpadukax IOKa3bIBAIOT BBIOPOCHI W/WIH



OuYeBUAHBbIE TeHAEHUNH 115 pe3ynbTaToB HETP Ha ocHoBanuu 1, 2 u 3-ro npasun llyxapra, T.
e. 1 obo3Hayaer 1 TOUKy 3a paMKaMu KOHTPOJIbHBIX IpaHMl, 2 00O3HadaeT 8 TOYEK C OJHOU
CTOPOHE OT LIEHTPAJIbHOW JIMHHUHU, a 3 00O03Ha4daeT 6 MOCIENOBATENbHBIX TOYEK C MOCTOSHHBIM
BO3PACTaHHUEM WJIH YObIBAHHEM.

[0043] Ha ®UI'. 23 npencrasieH rpapuk BPEMEHHOTO PaCHpelNeseHHs] pPe3yJbTaToB
HETP nnst ¢poHTa ypaBHOBEMIMBAHHS KOJOHKH C O€JKOM A C IpsSMbIM 3aXBaTOM INPOAYKTA
(DPC) nnst pa3HbIX HAOUBOK KOJIOHOK.

[0044] Ha ®UI'. 24 npexncraBieH rpaguk BPEMEHHOTO pacHpenesieHHs Pe3yJIbTaTOB
HETP nns ¢pponra ormbiBkr DPC-ko0HKH ¢ GekoM A 1Jisl pa3HbIX HAOUBOK KOJIOHOK.

[0045] Ha ®UI'. 25 npencrasieH rpapuk BPEMEHHOTO pacIpenesieHus] Pe3yJbTaToB
HETP nnsa ¢ponra ypaBHoBemmBanus DPC-kononku ¢ OemkoM A anst  pasHbIX
XpOMaTorpa MIeCKHX yCTAHOBOK.

[0046] Ha ®UI'. 26 npencrasieH rpapuk BPEMEHHOTO pacHpeleeHHs Pe3yJbTaToB
HETP nns ¢ponrta ormbiBku DPC-kojoHKM ¢ OeqkoM A ais pasHbIX XpomaTorpaduueckux
YCTaHOBOK.

[0047] Ha ®HUI. 27 mnpexncrasieH rpaduk, OTOOpaKArOIUN CpPeNHUN TMOTOK JUIsI
ypaBHoBemnBanuss DPC-xononku ¢ Oenkom A. HymepoBaHHbIE TOYKH Ha KapTe MOKA3bIBAIOT
BBIOpOCHI W/WJIM O4YeBUAHBbIE TeHAeHIWH 1 pesynpratoB HETP Ha ocnoBanmm 1, 2 u 3-ro
npasui [llyxapra, T. . 1 o6o3HadaeT 1 TOUKy 32 paMKaMH KOHTPOJBHBIX IPaHUI, 2 0003HaYaeT
8 ToYek C OIHOI CTOPOHBI OT IEHTPATBHON JIMHUH, a 3 0003Ha4aeT 6 MOCIeAOBATEIbHBIX TOYEK
C MOCTOSTHHBIM BO3PACTaHUEM WIIU YOBIBAHHEM.

[0048] Ha ®UI'. 28 mpencrasieH rpaduk CpeaHEro AABIEHHs A0 KOJOHKU BO BpeMs
ypaBHOBelIMBaHUsA. HyMepoBaHHBIE TOUKM HAa KapTe MOKa3bIBAIOT BBHIOPOCHI M/MIIM OYEBHUIHBIE
teHneHuuu 1Jsi pesynbratoB HETP na ocnoBanum 1, 2 u 3-ro mpasun Ulyxapta, T. e. 1
o0o3Hauaer 1 TOUKY 3a paMKaMH KOHTPOJIbHBIX FpaHHML], 2 0003Ha4aeT 8 TOUeK ¢ OJHOH CTOPOHBI
OT LEHTPaJbHOM JuHUHM, a 3 o0003Hauaer O TOCIENOBATENIbHBIX TOYEK C MOCTOSTHHBIM
BO3PACTAHUEM HJTH YObIBAHHEM.

[0049] Ha ®UT'. 29 npencrasieH rpaduk CpeaHeil CKOPOCTH OTMBIBOYHOTO MMOTOKA IJIs
¢ponra ormeiBKH DPC-xomonku ¢ Genmkom A. HymepoBaHHBIE TOYKM Ha KapTe MOKA3bIBAIOT
BBIOPOCH W/WJIM OuYeBUAHBbIC TeHAeHUUH st pesynpratoB HETP Ha ocHoBanmm 1, 2 u 3-ro
npasui Illyxapra, T. €. 1 o6o3HadaeT | TOUKy 32 paMKaMHU KOHTPOJIBHBIX IPaHUL], 2 0003HaYaeT
8 ToYek C OHOI CTOPOHBI OT IIEHTPATBHON JTUHHUH, a 3 0003Ha4YaeT 6 MOCIeNOBATEIbHBIX TOYEK
C MOCTOSTHHBIM BO3PACTaHUEM MIJIA YOBIBAHUEM.

Ha ®UI'. 30 npencrasneH rpaduk CpeaHEero MaBJISHHUS OTMBIBKU JJisi (PPOHTA OTMBIBKU
DPC-kononku ¢ 6enxom A. HymepoBaHHbBIE TOYKM Ha KapTe IMOKA3bIBAIOT BHIOPOCHI W/WIK
OueBUAHbIE TeHAEHUNH 115 pe3yabTaToB HETP Ha ocHoBanuu 1, 2 u 3-ro npasun llyxapra, T.
e. 1 obo3Hayaer 1 TOUKy 3a paMKaMU KOHTPOJIbHBIX IpaHML, 2 00O3HAa4aeT 8 TOYEK C OIHOM
CTOPOHBI OT LIEHTPAJIBLHOU JIMHUY, a 3 0003Ha4YaeT 6 MOC/IEeAOBATEIbHBIX TOYEK C MOCTOSHHBIM
BO3PACTaHHUEM HMJIH YObIBAHHEM.

[0050] Ha ®HI'. 31 npexncrasieH rpaduk, orodpaxaroumii 3Haueane HETP no u nocne
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MU3MEHEHHUs] CKOPOCTH OTMBIBOUHOIO MNMOTOKAa. HymMepoBaHHBIE TOYKM Ha KapTe IOKa3bIBAIOT
BBIOpOCHI W/MJIN OueBUAHBbIE TeHAeHIuH 11 pesynpratoB HETP nHa ocHoBanmm 1, 2 u 3-ro
npasu [llyxapra, T. . 1 o603HadaeT 1 TOUKy 32 paMKaMH KOHTPOJBHBIX IPaHUI, 2 0003HaYaeT
8 Touek C OIHOI CTOPOHBI OT LIEHTPATBHON JTMHUM, a 3 0003HaYaeT 6 MOCIeI0BATEIbHBIX TOUEK
C MOCTOSTHHBIM BO3PACTaHHEM HJIH YOBIBAHHEM.

[0051] Ha ®HUI'. 32 npexncrasieH rpadpuk BpeMeHHOro pacnpenenenus sHaueHnit HETP
ISl IBYX PA3UUYHBIX HAOMBOK KOJIOHOK C OeNKOM A, KOTOpble OLEHHMBAIM sl (PpoHTa
ypaBHoBeunBanus 1o 45 maptusim REMICADE® (undaukcimada).

[0052] Ha ®UI'. 33 npencrasnen rpaduk BpeMeHHOTO pacripenenenus 3nauenniit HETP
mis  poHTa ypaBHOBemmBaHHMs KoJoHkH SP-Sepharose High Performance (SPHP).
KoHTposbHBIE IpaHUIBI PACCYMTHIBAIN HA OCHOBE HaHHBIX mHpeoOpaszoBanus bokca - Kokca ¢
HATyPaJIbHBIM JIOTapr(pMOM.

[0053] Ha ®UI'. 34 mpencrasien rpaduk BpemeHHoro pacnpeneneHus HETP ms
¢ponra ormeiBku kojoHkH SPHP Bopo#i mms wmabekiuii (WFI). KoHTponbHBIE TpaHHLIBI
paccuMThIBAIM Ha OCHOBE MaHHBIX mpeobOpa3osanuss bokca - Kokca ¢ HaTypaibHBIM
JorapumMom.

[0054] Ha ®HUI'. 35 mpencrasnen rpadpux BpemeHHoro pacrpeneneHuss HETP s
¢dbpoHTa pacrBopa mis xpanenus kKonoHkH SPHP. KoHTposbHBIE TpaHUIBI PaCCUUTBHIBAIA Ha
OCHOBE JIaHHBIX MpeoOpazoBanus bokca - Kokca ¢ HaTypanbHBIM JIOTapupmMom.

[0055] Ha ®HUI'. 36 mpencrasnen rpadpux BpemeHHoro pacnpeneneHuss HETP s
¢poHTa ypaBHOBemuBaHUs KOJOHKH Q2. KOHTpOJbHBIE I'pDAaHUIBI PACCUUTHIBAIN HA OCHOBE
TaHHBIX npeoOpasoBanust bokca - Kokca ¢ HaTypaibHBIM JlorapugpMom.

[0056] Ha ®UI'. 37 mpencrasien rpaduk BpemeHHoro pacnpeneneHus HETP nms
¢ponTa mecopOuMOHHOrO ypaBHOBemMBaHUS KOJMOHKM Q2. KOHTpOnbHBIE TpaHULBI
paccuuThIBAII HAa OCHOBE JaHHbIX mpeoOpaszoBanusi bokca - Kokca ¢ HarypaibHBIM
sorapumMom.

[0057] Ha ®UI'. 38 mpencrasien rpaduk BpemeHHoro pacnpeneneHus HETP s
(dpoHTa pacTBOpa st XpaHeHHs KOJIOHKU Q2. KOHTpOJIbHBIE TPAaHULIBI PACCYUTHIBAIA HA OCHOBE
IaHHBIX npeoOpasoBaHust bokca - Kokca ¢ HaTypajibHBIM JIOrapupMoM.

[0058] Ha ®HUI'. 39npencrasnen obmuii 0630p 10 craamii mpouecca MpPOU3BOACTBA
yCTEeKHHYMaba.

[0059] Ha ®UI'. 40 npencraBieHa auarpamma, otpaxaromas pesyiprarel HETP nns
craguu 3 ¢ ucnonb3oBaHueM adpGuHHON Xpomarorpadudeckoit Kook MabSelect™ c Genxom
A nnst pponTa otMbIBKH 2, popmupyrotnerocs Bo Bpems ounctku STELARA® (ycreknnymaba).

[0060] Ha ®HUI'. 41 npencrasieHa auarpamma, otpaxaromas pesyiaptarel HETP nns
craguu 3 ¢ ucnonb3oBaHueM adpGuHHON Xxpomarorpaduueckor KonoHkH MabSelect™ ¢ 6enkom
A nns pponra, popmupyrommerocs: Bo Bpems smonposanusi STELARA® (ycrekunymaba).

[0061] Ha ®PHUI'. 42 npencrasieHa auarpamma, otpaxaromast pesyiaprarel HETP s
craguu 3 ¢ ucnonb3oBaHueM adpuHHON Xpomarorpaduyeckoit konoHku MabSelect™ ¢ Genkom

A nns ¢ponta, dpopmupyromerocss Bo Bpems snmouposanust SIMPONI® (ronmumymaba). DPC
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obo3Hauaer mpsiMoit 3axBar mpoxaykta SIMPONI® (rommmymal) Ha kojonke MabSelect™ ¢
Oenxom A.

[0062] Ha ®PHUI'. 43 npencrasieHa auarpamma, orpaxaromas pesyiapratel HETP nns
cTanuu 3 ¢ ucnojib3oBaHueM appuHHON xpomarorpaduueckoii koaonku MabSelect™ ¢ Genkom
A nst ¢poHTa, GOPMHPYIOLIErocs MPU CaHUTapHONW o0OpaboTke ¢ momombio ryanuanHa-HCl.
DPC ofo3navaer npsimoit 3axBat npoaykra SIMPONI® (ronnmymab) Ha kononke MabSelect™
c GenkoMm A.

[0063] Ha ®UI'. 44 npencraBieHa Auarpamma, otpaxarommas pesyjbrarel HETP nms
cTanuu 3 ¢ ucnojib3oBaHueM apPpuHHOMN xpomaTorpadudeckoii kojgouku MabSelect™ ¢ Genkom
A nyst ppoHTa, GOPMHUPYIOLIErOCsS MPU OTMBIBKE MOCHE CaHuTapHOH 00paboTke ¢ momomsio 0,1
M uwurpara Hatpus, pH 3,5. DPC obosnauaer mnpsmoii 3axBar mnpoaykra SIMPONI®
(romumymad) Ha xosnorke MabSelect™ ¢ Genxom A.

[0064] Ha ®UI'. 45 npencrasneHa auarpamma, otpaxaromas pesyiprarel HETP s
cragu 6, (POHT KaTHOHOOOMEHHOH xpomarorpaduueckoir kojmoHku UNOsphere S™
oOpazyromuiicss BO Bpemsi 3arpy3ku obOpaboraHHOro pacreopuresem/nereprenTom (S/D)
matepuana, cogepsxkamero SIMPONI® (romumymad). PS1 o3nauaer craaunio 1 TOHKON OYHMCTKU
st SIMPONI® (ronumymada) Ha konmorke UNOsphere S™,

[0065] Ha ®PHUI'. 46 npencraBieHa auarpamma, orpaxaromas pesyiapratsl HETP nns
cragu 6, (POHT KaTHOHOOOMEHHOH xpomarorpaduueckoir kojmoHkun UNOsphere S™,
obpazyromutics pu 3mouposarru SIMPONI® (romumymaba). PS1 o3nagaer craguto 1 ToHKOMU
ounctku aist SIMPONI® (ronmumymada) va koiaonke UNOsphere STM,

[0066] Ha ®PHUI'. 47 npencrasieHa auarpamma, otpaxaromast pedyaprarel HETP nns
crazuu 6, (GpoHT KaTHOHOOOMeHHOH xpomatorpaduueckoit konoHkun UNOsphere S™,
oOpasyrommuiicss npu aecopObumu kojoHkH. PS1 o3Hauaer cramuio | TOHKOW OYHMCTKU st
SIMPONI® (ronmumymaba) va kononke UNOsphere STM,

[0068] Ha ®PUI'. 48 npencraBieHa auarpamma, otpaxkaroimas pesyjbrarel HETP nms
cragun 7, (GpoOHT aHMOHOOOMEHHOH xpomarorpaduyeckori kojoHku Q Sepharose™ XL,
00pa3yrOIHUIACS MPU OYUCTKE THUAPOKCHAOM HaTpusi. PS2 o3Hauaer craguro 2 TOHKOW OYUCTKU
s SIMPONI® (ronumymada) Ha kononke Q Sepharose™ XL

[0069] Ha ®UI'. 49 npencraBneHa auarpamma, otpaxaromas pesyibrarel HETP s
cragun 7, GpoHT aHMOHOOOMeHHOH Xpomarorpaduyeckod kojoHkn Q Sepharose™ XL,
oOpazyromuiicss Tpu JaecopOuuu KoJOoHKH. PS2 o3Hawaer cTaamio 2 TOHKOH OYHCTKH ISt
SIMPONI® (rommmymaba) Ha kononke Q Sepharose™ XL

I[NOAPOBHOE OITMCAHUE U30BPETEHMA

[0070] Hacrosituee onucanrie OTHOCHTCS K YIIYYIIEHHOW Mpouenype KBaln(UKalmOHHON
OLIEHKU JJIs1 OTCJICKMBAHUS U3MEHEHUH B CJIOSIX HAOWBKU XpOMATOrpauyecKux KOJIOHOK BO
BpEeMsl TOBTOPSIOIIETOCS HCIIOJIb30BAHUS  XpOMAaTorpauueckux KOJOHOK B crocodbax
NPOM3BOACTBA [t mosyueHust antuten K 1L-12/IL-23p40, nanpumep antuten k 1L-12/IL-23p40
STELARA® (ycrekuHymal), M KOHKPETHBIX (papMalieBTUYECKUX KOMIIO3ULIUI JTaHHOTO

antuTena. JlaHHbI crocoO, He3aBHCHMMO OT MaciuTaba, NMpencTaBisieT cOOOH MpPaKTUYECKOe
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cpeactBo oueHkH 3(p(eKTHBHOCTH (PYHKIIMOHUPOBAHMSA KOJIOHKH B TE€YEHHE BCErO CpPOKa €e
CITy>KOBI.

[0071] DddexTuBHOCTH  pasgeneHuss  XpoMaTorpapuueckoll  KOJOHKH  YacTo
XapakTePU3yIOT C HCIIOJNb30BAHHEM MOJEIH TEOPETHUECKHX XPOMAaTorpaduyeckux Tapesok.
IIpy mCnonBp30BaHMU 3TOrO MOAXOMA Xpomarorpaduueckas KOJOHKA PAaCCMAaTPUBAETCS Kak
COCTOSIIIAs U3 Psifia CTAIMI M TEOPETHUECKUX Tapesiok. Kaxmas tapenka mpeacrasiseT coOoi
paccTosiHUe, Ha KOTOPOM KOMIIOHEHTBI MPOOBI TOCTHTal0T PABHOBECHUS] MEXIY IOABIKHOH U
HeronBIKHOU (asamu (cm. Deemter, Zuiderweg and Klinkenberg, Longitudinal Diffusion and
Resistance to Mass Transfer as Causes of Nonideality in Chromatography, Chem. Engng. Sci. 5:
271-289 (1956), koTOpas TMOJHOCTBIO BKJIIOYEHA B JAHHBIH JOKYMEHT NYTeM CCBUIKH).
D¢} HekTUBHOCTD KOJIOHKH U3MEPSIETCS] YUCIIOM TEOPETUYECKUX TAPEJIOK B KOJIOHKE Np, mpuiemM
OosblIee KOJIMYECTBO TAPEJIOK B KOJIOHKE O3HA4YaeT OOJbIIee YUCIIO PAaBHOBECHBIX COCTOSIHUIM,
MEHBLIYIO THCIIEPCUI0 XpOMaTOrpaguecKux Mojoc, Oojiee y3Kne MUKH U 0oJiee KaYeCTBEHHOE
paznenenue. Yem Ooublie YHMCIO TAPEJOK B JAHHOW KOJOHKE, TEM MEHbBINE BBICOTA TAPEIKH.
CooTBeTcTBEHHO, 3((PEKTUBHOCTD KOJIOHKH TaKXe€ MOXHO H3MEPUTh IyTEM BBIYHCICHUS
BBICOTHI TAPENIKH, KOTOPAasi HA3bIBAETCSl «BBICOTOM, HKBHUBAJICHTHOW TEOPETUYECKOH Tapeskey,
nmu HETP. Ilpu ucnonp3oBaHuM Takoro noaxona dyem Menbuie 3HadyeHue HETP, tem Bbime
3¢ (PeKTUBHOCTD pa3aenieHus: Ha KOJIOHKE.

[0072] HETP BpHUCHSIOT MyTeM AeJIEHUs! IJIMHBI XpoMaTorpaduueckoii KoJIoHkH /. Ha
YHUCJIO TEOPETUUECKUX TaPENIOK V.

HETP=L/N,

Uucno TeopeTUYecKUX TapesioK B KOJIOHKE MCTOPUYECKH OIpPENesi MyTeM H3y4YeHHs

XpoMaTorpauyeckoro muka I0cjie UMIYJIbCHOH MHBEKLUHM C HCIOJb30BAHUEM CIeNyHoIei
bopmysr:
tr \ 2
N, = 5,54(5) ,
2
e fr IpeACTaBysieT COOOM BpeMsl yAep KaHus, a W12 MPEACTABISIET COOOH LTUPUHY TTHKA
Ha TIOJIOBHMHE BBICOTHL. (OIOHAKO TaKOW MOAXOX He O0ecreYnBaeT TOYHOIO H3MEPEHUs
5 (GEeKTUBHOCTH KOJIOHKH, Korzma (opma muKa, HCHOJIB3yeMOro Uil BBIYUCIEHHS Np,
OTKJIOHSIETCSI OT  rayccoBa  pacrpeneneHus.  YroObl  KOMIIEHCHPOBAaTH  HENOCTATOK
YyBCTBUTEJIBHOCTH, JJISI OLEHKH JAe(opMaluy MMHKa HCIOJB3YIOT BTOPOM TOKa3aTelb -
ACHMMETPHIO. DTOT IMOKa3aTeb CPABHUBAET LITUPUHY IHKA IO MEPEIHEMY U 33 HeMY (pOHTaM
Ha ypoBHe 10% oT makcuManbHON BBICOTHI MuKa. Kak omucaHo Bellle, 3Ta MOJAENb HMEET
HEIOCTATOYHYIO YyBCTBUTEIBHOCTD Il OOHAPYKEHUST N3MEHEHNH B 3(p(PEeKTUBHOCTH KOJIOHKH.
[0073] CriocoO, onmcaHHBIM B HACTOSIIEM JTOKYMEHTE, O0eCTIeunBaeT aJbTePHATUBHOE U
6onee Tounoe m3meperne HETP, koropoe ocHOBaHO Ha raMMa-pacrpeneseHuH 0 OTHOMY HIIH
Oonee nepexoaHbIM (PPOHTAM MOABUKHOH (ha3bl, KOTOPbIE BO3HUKAIOT BO BPEMs IIOBCEIHEBHON
SKCIUTyaTalluy xXpomarorpadguueckoil kojoHku. Takum oOpa3om, HacrosIee OINUCAHNE
OTHOCUTCSI K CHocoOy B3KCIUIyaTauuu Xpomartorpadudeckoil KomoHkH. JlaHHBIA criocod

BKJIIOYACT IIOJYYCHUE BBIXOAHOI'O0 CHUIrHajla KOJIOHKH W HAKOIUICHHBIX IMapaMETPOB IMOTOKAa C
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OByMsi WM Oojiee HWHTEpPBAJIAMH JUIsI 1O MEHbIIEH Mepe OIHOro mnepexomHoro (poHrta
NOABWKHOM (a3bl BO BpeMsi TMEPBOTO HCIOJB30BAHUSA XpOMATOrpaduyeckoll KOJOHKH C
HaOMBAHUEM KOJIOHKH. OJTOT CIOCOO IOMOJHUTENbHO BKJIOYAET OINpPEAESeHHE MOJEIbHON
KyMYJIATUBHOW KPUBOHM raMma-pacrpeneseHuss Ha OCHOBE IMOJYYEHHOI'O BBIXOJHOTO CHTrHalia
KOJIOHKM M HAKOIUIEHHBIX MapaMeTPOB MOTOKA JisS MO MEHbIIeH Mepe OIHOIrO MEePEeXOIHOTO
¢dponTa moaBmKHOU (a3el ¢ Hcmonb3oBaHHEeM (Gopmysbl Ia A BOCXOHSIIEro MEepPexOIHOTO

¢bponTta mnu Gopmynsl Ib 11t HUCXOAALIETO IEPEXOAHOTO (PPOHTA.

C=1——y(k L
ra ' 57 )(Dopmyﬂa Ia
WIIH
1 v-v;
€=y, oG
Fk) v Dopmyna Ib

B ¢dopmyne Ia u popmyne Ib C npencrasisier coOOi BBIXOAHON CHTHAJI KOJIOHKHU JUISI
nanHoro V', J mpencrasnsieT coOO0# HAKOTIEHHBIN MOTOK, JIEJIEHHBIN HAa 00beM KOJIOHKH, a k, 6 u
Vi npencraBisitor coboil mapamerpbl (OpMbI, MaciiTada W CMEIICHUs, HCIOJIb3yeMble s
OIpeneNieHus] KpUBOH. 3HA4Ye€HHE BBICOTHI, 3KBUBAJICHTHON Teopernueckoil tapenke (HETP),
PAaCCUYMUTBIBAIOT JUI 1O MEHbIIEH Mepe OIHOro NEepexXOmHOro (poHTa MOABIKHON (asbl C
ucrionb3oBanreM (opmynsl Il U mapameTpoB MOIETBHON KyMYyJIATUBHOW KpPHUBOH TraMma-

pacnipenenenus k, O u V',

0,2
rne HETP = ;L@opmy/za 17
w =k + Vi,

0'=\/IF,I/I

L=nnuHa KONOHKHU.

[0074] KauectBo HabuBaHHs XpomaTorpaduyeckoil KOJOHKHM OLIEHHBAIOT HAa OCHOBE
BbuMcyeHHOro 3HadeHuss HETP. Ha ocHOBaHMM OLIEHKH Ka4yeCTBa KOJIOHKHU OINPEAENSIOT, YTO
xpomarorpaduyueckasi KOJIOHKA SIBJISIETCS] IPUEMIIEMOMH JUTsI TIOCIEAYIOLIEr0 UCTIONb30BAHMS WIIH
ee HeoOXOIMMO KOHIMIIMOHUPOBATh, 3aMEHUTh WJIN TIEPEHAOUT.

[0075] Criocob kBanuUKAIIMOHHOTO UCCIIEIOBAHMS KOJIOHKU, OMUCAHHBIN B HACTOSIIEM
IOKYMEHTE, MOXHO MpPHMEHATh K Jr0OOH Xpomatorpaduueckoil komonke. K mpumepam
XpoMaTorpauuecKix KOJOHOK OTHOCSTCS, 0€3 OrpaHUYeHHH, KOJOHKH, HUCIOJb3yeMble IS
KUIKOCTHOH Xpomartorpaduu, BbICOKO3(pdexTnBHON >xuakocTHON xpomarorpaduu (BIIKX),
HOHOOOMEHHOH xpomarorpaduu, ahpPuHHON XpoMartorpadpuu, MOIEKYIAPHONH SKCKIFO3UOHHON
xpomarorpaduu, CBEpXKPUTHUECKOH JXKUAKOCTHOH xpomarorpadum, ra3oBoil Xxpomarorpaduu,
SKCKIIFO3UOHHOW  Xpomarorpajguu  pasmepos,  oOpameHHO-(pa30Boii  xpomarorpadum,
aByXMepHOH xpomarorpadum, ObicTpoii OenkoBoit xpomartorpaduu (FPLC), mpoTmBOTOYHOI
xpomarorpadun, XHpansbHOW Xxpomarorpaduu, BOAHOH HopMmanbHO (pasHON Xpomarorpaduu
(ANP), xpomarorpadpum cmemaHHoro pexuma U 1ncesnoadduHHON Xpomartorpaduu. K
npUMepaM MaTepHasioB Al HAOWBAaHUS KOJIOHKH OTHOCATCS, Oe3 OorpaHuueHuil, HaOMBOYHBIN

marepuan Ui adpdunHON XpomaTtorpaduu (Harpumep, HaOMBOUHBIA MaTepuan 1t apuHHON
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xpomarorpaduu Ha ocHoBe Oenka A nmm Oenka G), HaOMBOUHBIN MaTepUa sl HOHOOOMEHHON
xpomatorpadun (Hampumep, KaTHOHHOTO oOMeHa (KapOOKCHMMETHJIOBBIE CMOJIBI), AHHOHHOTO
oOMeHa (aMHUHOSTUJIOBBIE CMOJIbI) M HAaOWBOUHBIM MarepHasl Ml CMEIIAHHOTO PeXuma),
HaOMBOUHBIH MaTepuan sl aAcopOLMOHHON Xpomarorpaduu (Hampumep, CHIIMKAreilb WU
HaOMBOUHBIH MaTepual Ha OCHOBE OKCHJIA AQJIOMUHUS), HAOMBOYHBIM MaTepuan s
ruapodobHoii xpomarorpaduu (Hanpumep, GpeHuncedaposa, aza-apeHOPUIbHBIE CMOJIBI HITH M-
aMuHO(pEeHUIOOPOHOBAasT KHUCIIOTA), HAOWBOYHBIA MaTepuas Ul MeTaJlIO-XeNaTHOH aduHHON
xpomarorpadpuu (Hanpumep, Ni(Il)- u Cu(ll)-adhdunHble MaTepuanbl), HAOMBOYHBIN MaTepHa
IUIT  9KCKJIFO3MOHHOH —xpomarorpaduu (Hampumep, HAOWUBOYHBIA MaTepuan sl  Telb-
anekTpodopesa WM KAMWUISIPHOTO dJekTpodopesa) WM HAOWBOYHBIA MaTepuan Jyis
MOJIEKYJIIPHOM SKCKIJIFO3UOHHOHN XpoMaTorpaduu (HarpuMmep, mOJTUCTUPOI).

[0076] OnucanHbIli B HACTOSIIEM IOKYMEHTE CIOCOO MOKET MPUMEHSTHCS BO BpEMs
MOBCETHEBHOTO  WCIOJB30BAHUSL XPOMATOrpaUuecKoil KOJOHKH, HalpuMep BO BpeMs
BBIJICJICHHS], OYUCTKA WIH HIECHTH()UKALNN XUMUYECKHX WM OHOJIOTHYECKHX COENUHEHHH B
npobe. Takwe coenMHEHHWs MOTYT BKJOYaTh B ceOs, Hampumep, Oe3 OrpaHHYeHHUil, Oenku
(HarpuMmep, aHTUTENA U UX (PArMEeHTbl), HyKIEHHOBBIE KHUCJIOTHI, YIIIEBOABI, JIUIUABI, MaJble
OpPTaHUYECKHE MOJIEKYJIbl, MaJible HEOPraHWYEeCKHE MOJIEKYJIbl, BHUPYCHI, JIUIIOCOMBI H
ruOpuaHbIe (OPMBI WITH BAPUAHTHI JIFOOBIX TAKUX COCTUHEHNN.

[0077] B omnuume OT mpenbiayiux CrnocoOOB KBATH(PHUKAITMOHHOTO HCCIEIOBAHUS
KOJIOHKH, I7ie¢ OBUIO HEOOXOIWMO BBIBOJUTH KOJOHKY M3 TEXHOJOTHYECKOro Ipolecca s
UCCIIENIOBAHNS, HAamNpuMep, croco0a HUMIYJIbCHOTO BIPHICKA, OIMHCAHHBI B HACTOALIEM
JIOKYMEHTE CIOCO0 OCYINECTBIIIETCS] BO BpeMsi OOBIMHOM SKCIITyaTaluy KOJIOHKH. B Hacrosimem
crioco0e HCIONb3yeTcss NMPEHMYINEeCTBO IPOLECCOB Iepexofa MNOABIKHON (as3el, BKIHOYas
TexHoJornyeckue Oydepsl U pacTBOPBI C PA3IUUHBIMH CBOHCTBAMH, KOTOPBIE MPOUCXOIAT BO
BpeMsi OOBIYHOTO MPOLIECCa OYMCTKU HA KOJIOHKE.

[0078] B cooTBeTcTBHM CO CTOCOOOM HACTOSIIIErO U300pEeTEeHUs KMOABMKHAS (azay mpu
KOJIOHOYHOM Xpomatorpadpuu mpencraBisier coOol JKUAakyr ¢asy, KoTopas OKpyKaer
HETIOZIBIDKHBINA MaTepuas HaOMBaHUS XPOMATOrpaduuecKoil KOJOHKH M MPOXOTUT Yepe3 Hero.
Bo Bpemsi skcmyaTanuu Xxpomarorpapuyeckoil KOJIOHKU COCTAB M CBOWMCTBA TMOIBUMKHOM (ha3bl
YaCcTO U3MEHSIFOTCS C KaKIOW CTaAMel mpouecca, HalmpuMep, yPaBHOBELINBAHHS, OTMBIBOK H T.
1. VI3aMeHeHus: CBOWCTB MOABMKHOU (Pa3bl MOKHO OOHAPYKUTh U M3MEPUTH B 3JIFOATE, T. €. B
NOJBIDKHOW (pa3e, KOTopasi SIIONPYETCsl U3 KOJIOHKH TOCIIE MPOXOXKICHHUS Yepe3 HEMOABIIKHYIO
¢da3y. B HacTosileM NOKYMEHTE TEPMHH «BBIXOJHOW CHTHAJ KOJIOHKH» O3HAUaeT CHTHAI O
(pU3NIECKOM HITH XUMHUYECKOM CBOICTBE 3JIF0aTa U3 MOABIKHON (a3bl, KOTOPBIA JETEKTHPYETCS
NpU  SJIOUPOBAHMM 3JIF0ATA W3 KOJOHKH. DHU3MUECKMM WJIM XUMHUYECKHM CBOHCTBOM,
00eCreunBaOIUM BBIXOIHOW CHTHAJT KOJIOHKH, MOXKET OBITh JIF00OE CBOWMCTBO, Takoe Kak pH,
NPOBOAUMOCTh, TIOTJIOLIEHWE CBeTa, (ayopecueHuus, 3apsiA, KOHLEHTPALMsl — COJIH,
NOJSIPUMETPHS, MTOKA3aTeNb MPEJIOMICHHS, 3JIEKTPOXUMUYECKash PEaKLUs, OTHOLIEHHE MacChl K
3apsay M T. 1., KOTOPOE€ MOXKHO M3MEPUTh C TIOMOUIBIO JI000r0  THUIHYHOTIO

xpoMmatorpaduueckoro aerekropa. K xpomarorpaduueckum neTekTopam, MPHEMIIEMBbIM JJIs
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U3MEPEHUs] BBIXOJHOIO CUTHAJa KOJIOHKH, OTHOCATCS, 0€3 OrpaHUYeHHH, Macc-CIIEKTPOMETP,
UH(paKpacHbI CHEKTPOMETP, BUIAUMBIH CHEKTPOMETpP, YJIbTPA(PHOIETOBBIA CIEKTPOMETP,
uHppakpacHelii crnekTpoMeTp ¢ mnpeoOpasoBaHueM Dypbe, IUIAMEHHO-MOHU3ALMOHHBIH
JETEKTOP, AETEKTOP PACCEsHUs JIA3€PHOIO U3JYYEHHUs MO MAJIbIM YIJIOM, AETEKTOpP ¢ AUOAHOU
MaTpHLeH, (IyOpecLeHTHbII CcrnekTpoMmerp, aerekTop pH, meTexkTop >3J€KTpONpOBOAHOCTH,
ANEKTPOXUMHUYECKUI JETEKTOP U pepaKTOMETPHIECKUI IETEKTOP.

[0079] BpxonmHoii CUTHaJ KOJOHKH MOJydaroT Ha ajroare. Kpome toro, mns cOopa
BBIXOJTHOT'O CHTHAJIa KOJIOHKH TaK»Ke COOMPAIOT «HAKOIUIEHHBIN NOTOK». « HaKOMJIEHHBII TOTOKY
npeacTaBisier coOoil oOmuii 00beM TeKydel cpenabl, DJIUPYEMON U3 KOJOHKH C TEYEHHEM
BpPEMEHH. JTO 3HAYEHHE JIEJSIT HAa 00bEM KOJIOHKH U BBIPAXKAIOT B 00BEMaX KOJIOHKH.

[0080] Ilepexonusiii GppoHT oOpasyercsi B pe3ysibTaTe U3MEHEHUs BBIXOAHOIO CHUTHAJA
KOJIOHKH OTHOCHTEJIbHO HAKOIUIEHHOro NoToka. [lepexonmHbiii PpOHT BO3HHMKAET B pe3yJIbTaTe
NIOCJIEZIOBATENILHOTO NMPUMEHEHHsI B OTHOLIEHUH KOJIOHKH PA3HBIX MOABMXKHBIX (ha3, UMEFOINX
OIHO Win OoJiee pasHbIX CBOWCTB (Hampumep, npoBoauMocts, pH u 1. 1.). B coorBercTBuu co
CrOCO0OOM, OIMMCAHHBIM B HACTOSIIIEM AOKYMEHTE, BBIXOAHON CHTHaJl KOJIOHKH Ha MEPEXOIHOM
¢dpoHTE MOXKET OBITH HOPMAJIN30BaH, YTOOBI IMETh MAKCUMAJIbHOE 3HaUeHHe | 1 MHHMMAJIbHOE
3HaueHne 0. B HacTosAmeM IOKYMEHT€ TEpPMHUH «HUCXOMSIIUH TEePexXOnHBbIH (HPOHT»
NpeAcTaBisieT COOOH Mmepexo MOABIKHON (pasbl, B KOTOPOM HadajibHasl MOZABIIKHASA (pa3a nMeer
OoJee BBICOKHMI yPOBEHb BBIXOIHOTO CUTHAJA KOJIOHKH, HAPUMEP MPOBOAMMOCTH, Y€M YPOBEHD
BBIXOTHOT'O CHTHAJIa KOJIOHKH TSI CJIENYIOLIEeH BBEIEHHOMN MOABMKHOMN (ha3bl.

[0081] B HacTosimeM JOKYMEHTE TEPMHH «BOCXOMSIIUN MEPEXOMHbIH (PPOHT»
npeAcTaBisieT coOO nepexo MOABMKHON (pa3bl, B KOTOPOM HayvajbHas MOABMKHAS (a3a uMeeT
Oosee HU3KHH YPOBEHb BBIXOAHOTO CUIHAJA KOJOHKH, HAIIPUMEP MPOBOAMMOCTH, YEM YPOBEHb
BBIXOJIHOT'O CHTHAJIa KOJIOHKH JJIs CJIENYIOIIeii BBENEHHON TOABHKHOM (ha3bl.

[0082] IlepexonHsblii (GpOHT cO3mAETCS MyTeM HAHECEHHs MEePBOH MOABIDKHOHN (ha3bl HA
XpoMaTtorpa@uyeckyr0  KOJOHKY ¢ HaOWBaHMEM KOJOHKH JUIsI  KBATH(UKALIHOHHOTO
UCCIIEIOBAHMSI B XOJ€ SKCIUTyaTallMM KOJOHKU. YUepe3 Kakoe-TO BpeMsi Imocyie A00aBIIECHHS
NepBOI MOABIDKHON (pa3bl, HAMPUMEp KOT/a mepBasi MOABIKHAS (Da3a HAYMHAET SIIOUPOBATHCS,
B XpOMAaTOrpauuecKyr0 KOJIOHKY ¢ HaOMBAaHMEM KOJIOHKU JOOABJSIFOT BTOPYHO TOABIIKHYIO
a3y, UMEIIIYIO NEeTEKTUPYEMbIil BLIXOMHONH CHUTHAJ KOJOHKH, OTJIMYHBIA OT CHUTHAJIA TIEPBOU
nonBwkHOW (as3el. Ilepexomnblii GpoHT OOHAPYKMBAKOT MyTeM cOOpa BBIXOJHOIO CHUTHAJA
KOJIOHKM M HAaKOIUICHHBIX MapaMeTPOB IIOTOKA dYepe3 JABa WM OoJiee HWHTEpBaja IOAAYH
MOABMKHON (ha3bl, KOTJa MPOUCXOIUT CMEHA MEXIy NEPBOI M BTOPOH MOABMKHBIMHU (ha3aMH.

[0083] B onHOM BapuaHTe OCYILLECTBJIEHHS] BBIXOAHON CUTHAJ KOJIOHKHU JJIsl MIEPBOM U
BTOPOH TMOABIKHBIX (ha3 OTIMYAETCS HAa BEIMYHHY, MPEBBINAIOIIYIO IIyM CUrHana. B omHoM
BAPUAHTE OCYLIECTBJEHUS Pa3HMLA B BBIXOJHOM CHUTHAJIE KOJIOHKH MEXAY MEPBOH U BTOPOU
NOABWKHBIMU (aszamu Ha 5% Bblme (POHOBOrO INymMa CHTHaia. B japyroMm BapuaHTte
OCYLIECTBJICHHUS] PA3HULIA B BBIXOAHOM CUTHAJIE KOJIOHKH MEXAY NEPBON U BTOPOU MOABUKHBIMU
¢dazamu mo menpineil mepe Ha 10% Bbllne (OHOBOro Imyma cursaia. B apyrom BapuaHTe

OCYIIECTBJICHUS pa3HUIA B BBIXOAHOM CHUTHAJIC KOJIOHKU MECXKAY HepBOﬁ u BTOpOﬁ INOABHUKHBIMHA
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¢azamu o meHbIel Mepe Ha 15% BbIe GOHOBOTrO IIyMa CUTHAA.

[0084] B onHOM BapuaHTe OCYLIECTBJIEHUS BBIXOJIHON CUTHAJ KOJIOHKH, NETEKTUPYEMBbIN
Ha TMepexogHOM (pOHTe, TNpEeACTaBIsieT CcoO0OH NpPOBOAUMOCTb. B 3TOM  BapuaHTte
OCYLIECTBIIEHUs] BBIXOAHON CHUTHAl KOJIOHKH JUIsl TepBOM M BTOPOW MOABIXKHBIX (a3
NPEANOYTUTENIBHO OTNIMYaeTcs 1o MeHbluedl mepe Ha 1 MkCm/cMm, mo mesblneil mepe Ha 10
MkCwm/cMm, o mesbiiel Mepe Ha 100 MkCwm/cM, o menbleii Mepe Ha 1 MCwm/cM min Gonee uem
Ha 1 MCwm/cMm.

[0085] B npgpyrom BapuaHTe€ OCYLIECTBJIEHUS BBIXOAHOM CHUTHAJI  KOJIOHKH,
JIEeTEeKTUPYeMbIil Ha mepexomHoM (GpoHTe, mnpencraBmser coboit pH. B stom Bapuanre
OCYLIECTBJICHHsT BBIXOJAHOH CHTHAJ KOJIOHKH JUIsi TIEPBOW M BTOPOW MOABIXKHBIX (a3
MPEANOYTUTENBHO OTIMYaeTcs Mo MeHblueld Mepe Ha 0,05 egunuub! pH, no Mensel Mepe Ha
0,1 enunuusl pH, no menpeil mepe Ha | egununy pH, no meHbiuein mepe Ha 2 enuHuUbl pH
i Oonee yeM Ha 2 enuHUIB pH.

[0086] B ngpyrom BapuaHTe€ OCYLIECTBJIEHUS BBIXOAHOW CUTHAJI  KOJIOHKH,
JIETeKTUPYEeMbIi Ha TIepeXOqHOM (PpOHTE, PEACTaBIsIeT cOOON nomomenre B Y®- U BUIUMOM
criekTpe. B 3TOM BapuaHTe OCYLUECTBJICHUS] BBIXOJHON CHTHAJI KOJIOHKHU JUJIsl IEPBOM U BTOPOM
MONBIKHBIX (a3 TPEANOYTHUTENbHO OTIM4aercs Mo MeHbmeidl mepe Ha 0,01 emuHUIBI
MOIVIOLIEHUs], MO MeHbueld Mepe Ha 0,1 eauHULBI MOIJIOLIEHMs, MO MeHblied mepe Ha 0,5
TIOTJIOIICHUSI, TIO MeHbIIel Mepe Ha 0,8 equHUIIBI noryomeHus win oonee yem Ha 0,8 equHUIBI
MOTJIOLIEHUS.

[0087] B ngpyrom BapuaHT€ OCYLIECTBJIEHUS BBIXOJHOM CHUTHAJI  KOJIOHKH,
JETEKTUPYEMbIil Ha TepexonHOM (PpoHTe, mpeAcTaBiseT coOON MOrjolleHne B HHPPAKPACHOM
cnekTpe. B 5ToM BapuaHTe OCYyINECTBJIEHMsI BBIXOJHOW CUTHaJ KOJIOHKM Il IEPBON M BTOPOH
HOABIKHBIX (a3 MPENNOYTUTENBHO OTIINYAETCS [0 MEHbIIeil Mepe Ha | MPOLEHT MpOoIyCKaHMs,
no MeHbliedn mepe Ha 10 MpPOLEHTOB MpPOINyCKaHuUsi, MO MeHbLIel Mmepe Ha 20 NPOLIEHTOB
NPOMYyCKaHMsI, 1O MeHbIIeH Mepe Ha 30 MPOLEeHT mponycKaHus wiu Oosiee yeM Ha 30 IPOLIEHTOB
MIPOIMYCKaHMUSL.

[0088] B omHOM BapuaHTe OCYLIECTBJIEHUS MEPEXOMHbIM (GPOHT MOABMKHON a3kl
MOJIY4YarOT MyTEM MEepexoaa OT MOABMKHOW (a3bl, COAepKalleld NeHATYPUPYIOLIUN areHT, K
nonBwxkHOW  (pase, comep:kamedl HENEHATYpUPYIOIIUH areHT. B 1Opyrom  BapuaHTe
OCYLIECTBIICHUsST TEPEXONHbIH (POHT NOABIKHOW (pa3pl MONYHAIOT MyTEM Mepexojga OT
TIOJBIDKHOMW (ha3bl, CoAeprKallel HeleHATYPUPYIOIIUN areHT, K TOABMKHON (ase, comeprarien
NEHATYPUPYIOIIUH areHT.

[0089] B nmpyrom BapmaHTe OCYIIECTBJIEHHsS] NEPEXOAHBbIH (PPOHT MOABHXKHON (hasbl
MOJIYYAKOT MyTEM IMEPEXOoa OT LIEJOYHOrO COCTOSHUS MOABIKHON (ha3bl K HEUTPAIBHOMY WU
Oomee KHCIOTHOMY COCTOSIHUIO TIOIBIKHOH  (pa3pl. B anbTepHAaTUBHOM  BapuaHTe
OCYLIECTBIICHUsT TEPEXONHbIH (POHT NOABIKHOW (paspl mMONydarOT IyTeM Iepexoja OT
KHCJIOTHOTO COCTOSIHUS TTIO/ABMDKHOHN (pas3bl K HEHTpasbHOMY WM OoJiee LIENIOYHOMY COCTOSIHUIO
MOJIBIKHOU (ha3bl.

[0090] B npyrom BapuaHTe OCYLIECTBIIEHHS MNEPEXOAHBbIH (PPOHT MoOmBMXKHON (a3bl
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NOJIYYaKOT MyTEM IepeXo/a OT MOABWKHOHN (a3bl, conepkameil OpraHndeCcKuii pacTBOPUTEIND, K
BOJHOW MOABIDKHON (pase. B anmpTepHAaTHBHOM BapuaHTE OCYIIECTBIIECHUS MEPEXOAHbINH (HPOHT
MOJBIDKHON (pa3bl MOJTYHAOT MyTeM MEePexo/ia OT BOJHOM MONBHKHOMN (pa3bl K MOABIKHOHN (ase,
cojieprKallell OpraHu4eCKUil pacTBOPUTEb.

[0091] BorixomHOi#l cHrHAN KOJIOHKH M HAKOIUIEHHBIE MapaMeTpbl MOTOKA COOUPAIOT C
Pa3HbIMU HHTEPBAJAMH IO XOAy INepexonHoro (GpoHTa moaBrkHOW (a3l [IpenmouturenbHo,
4TOOB!I BBIXOJHOH CHUTHAJI KOJOHKH M HAaKOIUIEHHBIE MapaMeTphl MOTOKA COOMPAMCh HAa BCEM
NPOTSDKEHUH MEPEXOIHOro (pOHTA MOABKIKHON (has3bl, OT MUHHUMAJIbHOTO BBIXOJHOTO CHUTHAJa
KOJIOHKH 10 MaKCHMAJIbHOTO BBIXOJTHOTO CHTHAJIa KOJIOHKH, WM HaoOopoT. B omHOM BapuaHTe
OCYLIECTBJICHHUsI BBIXOJHON CHUT'HAJ KOJIOHKM U HAKOIUIEHHbIE MapaMeTpbl NOTOKA COOMPAIOT C
HEeperyJSIpHBIMH HMHTEPBaJlaMM, HampuMmep, UX CoOUpaloT mpu OOHAPYKEHUH W3MEHEHHs
BBIXO/IHOTO CUT'HAJIa KOJIOHKU. B Apyrom BapuaHTte OCyIeCTBIEHHs BBIXOJHON CUTHAN KOJOHKU
Y HaKOIUIEHHBIE MMapaMeTPhbl MOTOKA COOUPAIOT C PABHBIMH WHTEPBAJIAMHU Ha BCEM MPOTSIKEHUU
nepexonHoro (¢poHTa MONBWXHON (a3pl. Hampumep, B OZHOM BapuaHTE OCYIIECTBICHHUS
BBIXOJTHOH CHUTHAJ KOJIOHKH U HAKOIUJICHHbIE TTapaMeTphl MOTOKA COOMPAIOT ¢ MHTEpBaJaMH B 1
CeKYHAy Ha BCEM MPOTSDKEHUH IepeXomHoro (ppoHra moasmwkHON (asel. B npyrom BapuanTte
OCYIIECTBIICHHUS] BBIXOAHON CHUTHAJ KOJIOHKM M HAKOIUICHHBIE TTapaMeTphl MOTOKa COOMPAIOT ¢
unrepBanamu 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 unu 60 cexyHA Ha BCEM MNPOTIKEHUHU
nepexonHoro (poHTa MOABHUIKHON (a3bl.

[0092] B omHOM BapuaHTE OCYIUECTBJIEHUS AAHHBIE O BBIXOJHOM CHUIHAji€ KOJIOHKH
HOPMAJIMU3YIOT, Kak OIKUCAHO BBIIIE, MyTeM YCTAaHOBKM MAaKCHMAJbHOIO 3HaueHus B 1 u
MHHMMaJIbHOrO 3HaueHus B O 3a mepuox aHanusa. Ilorok Taxke npeoOpasyroT B 0ObeMbl
KOJIOHOK, YTOOBI CTaHIApTH30BaTh Ui CPaBHEHUs] pa3HbIX HaOMBaHUH KOJOHOK. K 3Tum
JaHHBIM MIPUMEHSIOT KyMyJIATUBHYIO (pyHKIMI0 ramma-pacnpenenenus (CDF) mis nocrpoenus
KPUBOH, Jyd4lle BCEro COOTBETCTBYIOUIEH MOJy4eHHbIM TO4YkaM JHaHHbIX. [amma-CDF
OTpeneNseTcsl TpeMsl 3HAaYeHUsIMHU: napamerpoM (Gopmel £, mapamerpom maciutaba O (tera), u
napaMeTpoM CMeleHus }i o cnenyroieii ¢popmye I

C=f(V, k, 6, Vi)©opmyna I

CornacHo ¢opmye I C npencrasniser coOOH BbIXOMHON CHUTHAJ KOJIOHKHU JJIsi JAHHOTO
V, V mpencraBnsier coOOH HaKOIUIEHHBIN MOTOK, AeJIeHHbIH Ha oO0beM KonoHKU. DPopmyina la,
nojiyueHHast u3 (opmysel I, ucmonb3yercs s ONpeneNneHus 3HaueHus (PYHKIUH raMma-
pacripeneneHust 111 BOCXOSIIEro MepexoaHoro (poHTa.
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I" mpencrapnsieT OO0 BEPXHIOK HETOJIHYIO TaMMa-(QyHKILHIO, a

¥ IPEACTaBJIAET COOOH HIPKHIOK HETIOJIHYIO raMMa-(pyHKIIHIO.

B ansrepHatuBHOM Bapmante ¢opmyrna Ib, kotopas Takke momydeHa u3 Gopmyiel I
UCTIONIBb3YETCS Ul ONpeAeeHNs] 3HaueHUs1 QYHKIMHM raMMa-pacripenesieHus 1isl HUCXOASIIETO

¢bpoHTa nepexona.
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[0093] Ha ®UI. 1 A mnpencraBneH rpaduk, AEMOHCTPUPYIOLIMHA NpPUMEP AAHHBIX
HOPMAJIM30BAHHOTO BBIXOJHOI'O CHTHaJla KOJOHKM U OOBEMOB KOJIOHKH, COOpaHHbIE IS
nepexonHoro (poHTa B KOJIOHKE. JIJI MOArOHKHM KPUBOH K JaHHBIM HCIONB30BAIH Gopmydy la.

[0094] HaubGonee mnpuemnembie mnapamerpel ramma-CDF  ompenenstor mytem
MaHUIYJIUPOBAHUS 3HAUSHUsAMUKA, 0 u V; nnst HaxOXIeHHs mapameTpoB, KOTOpble (GopMUPYIOT
MOJIEJIbHYIO KPUBYIO C HaUMEHbIIEH CyMMOM KBaJpaTOB OTKJIOHEHUN OT JaHHBIX. DTy KPUBYIO
MOATOHSIOT K TOYKAM JAHHBIX MO BCeMy (POHTY Mepexofa C TFeHepUpOBAHHEM MOIETH C
Hawy4inei annpokcumanueil. [Tapamerpsl &, 6 u V3Toll KpuBOW HCHOJNB3YIOT UL pacdeTra
KOJINYECTBA Tapesok Np B KOJOHKe mid BeICOThI Tapenky, T. €. HETP, B kauecTBe MHAMKATOPOB
3¢ (PeKTUBHOCTH KOJIOHKH.

[0095] KosnuuecTso Tapenok N, pacCUUTHIBAIOT, HCXOMS M3 CPEHErO i U AUCIEPCHHU 0°
IUIsl B MOZieNIbHON KpuBOil. CpenHee U AUCTIEPCHIO TTONYYAOT U3 KPUBOH CIEIYIOLINM 00pa3oM:

Cpennee, u=k0+V;

Jucnepcus, o° k6’

KonnuecTBo Tapenok pacCYUTHIBAOT HA OCHOBAHUM CPEJHEr0 U AUCIEPCHH CIEAYHOLIUM
obpazom:

KonuuecTso Tapenok, N, —u°/c’

HETP paccunThiBatlOT Tak, Kak OMUCAHO BBILIE, HA OCHOBAHWU MJUHBI KOJOHKU [ B

CaHTUMETPAX, IEJICHHON Ha KOJIMYECTBO TAPEIIOK Ny, CIEAYIOIIUM 00pa3oM.

— J_ZL k6L
TNy 2T (k8 +VY)

[0096] Ha ®UI". 1B nmoxka3an Tot e rpaduk, uro u Ha OUI'. 1A, ¢ onpeneneHHbIMU
napamMeTpaMu CpPEAHEero W U AUCIIEPCUH G2.

[0097] Anst OuEHKH anmpOKCHMALIMU JAHHBIX MOJEJbI0, PACCUYMTAHHOW, KaK OMHCAHO B
HACTOSIIIIEM TIOKYMEHTE, Tak:ke MOTYT ObITh onpenesiensl cpenuee (Vn), cymma kBaapatos (SS) u
Moza. SS SBISETCS MPSIMBIM TOKA3aTENIeM OTKJIOHEHUS! MOJEJIbHON KPUBOH OT TEXHOJIOTHUECKUX
JAHHBIX, HA OCHOBAHUU KOTOPBIX OHA BBIBEICHA. 3HAYCHUE V) MPEACTaBIsET COOOH U3MepeHue
LEHTPAJIIbHONH TOYKH Tepexona B €IMHUIAX OOBEMOB KOJIOHKU. DTO 3HAYEHHE JOJDKHO OBITh
ONMM3KUM K €IUHHULE, MTOCKOJIBKY ISl CMeHBbI Oydepa oObruHO Tpedyercss OquH 00BeM KOJIOHKH.
Kak mpasuno, ¢popma ¢ponta He Bimsier Ha cpenHee. CpenHee HCIIONB3YeTCs ISl MPOBEPKU
aBTOMATUYECKHX pacuyeTOB Ha Hajmuuue omuOok. Hampumep, Hu3KOe 3HAUYE€HHE MOXKET
yKa3bIBaTh Ha OMIMOKY cOOpa MAaHHBIX M MOXKET MOTPeOOBaTh JOMOJTHUTEIHPHOTO UCCIICIOBAHMS
IUIl TIOATBEPXKIOCHHS pe3ysbTara. Mopma COOTBETCTBYET OOBEMy, NPH KOTOPOM CKOPOCTh
U3MeHeHus1 siBisieTcss HauOonbiied. OHa OyneT paBHa CpemHEMY, €CIH KpHBas Iepexona
cumMeTpruyHa. Kak npaBuiio, nepexopl aCHMMETPUYHBI, 1 MOZA MEHbBILE CPETHETO.

[0098] B nomonnenne k HETP u3 mapamerpa k (popma) MOKHO BBIMHCIUTH JIpyTye
¢akropsl, BItoUas aedopmanuio (Y1), KOTOpas SIBISIETCS MEPOH, CBS3aHHOW C aCUMMETPHEH, U

KypTO3HC (Y2), KOTOPBIN SIBISIETCS MEPOH OCTPOTHI MHKA. DTH (PAKTOPBI MOKHO HCIIOJIB30BATh



19

IUIS1 BBIABJICHUS U3MEHEHUH B 3()(PEeKTUBHOCTH KOJIOHKHL.

[0099] B cooTBeTCcTBHU CO CIIOCOOOM, OMMCAHHBIM B HACTOSIILEM JOKYMEHTE, BBIXOIHOM
CUTHaJ KOJIOHKM M HAKOIUIEHHbIE IapaMeTpbl MOTOKa COOMpPAIOT Uil OJAHOTO U TOTO Ke
nepexo/ia MOABHKHOU (has3bl PU KAKAOM 3amycke mpolecca KOJOHKH U Bbraucisitor HETP o
ramma-CDF. Jlna Beraucnennss HETP Takke MOXHO W3BJI€Ub W HCHOJB30BAaTh HAHHBIE 3a
MPOLLIbIE MEPUOIbI, CreHEPUPOBAHHBIE KOJOHKAMM, HCIOJIb3YEMBIMH HAa TOW XK€ CTaauH
nporecca u rpu Tom ke maciurade. Jlanusie HETP o0benuHsAIOT u1st OnpeneieHust TEHASHIIWIA B
3HayeHusix HETP cooTBeTCTBYHOIINX NEPEXOA0B NPU UCTOPUYECKUX WM TEKYIIHMX ONepanusx ¢
LEJIbK0 ONpenNeNieHuss BEepXHEH M HWXKHEH KOHTPOJBbHbIX rpanul 3HadeHus HETP.
KoHTponbHBIMM TpaHMLIIAMH SABJISIFOTCA BbICOKMEe M Hu3kue 3HadeHuss HETP, koropsle
onpeaessitoT auanasoH npuemiemMbix 3HaueHuin HETP, T1. e. 3nauenuii HETP, kotopsie
COOTBETCTBYIOT IpuemiieMor 3Q(PEeKTHBHOCTH KOJIOHKH. JTH BEPXHsISI U HIDKHSS KOHTPOJIbHBIC
IPaHULIBI MOTYT OBITH YCTAHOBJIGHbI HAa OCHOBAHWU CTAaTUCTHYECKOW oueHku. Hampumep, B
OIHOM BAapHUAHTE OCYLIECTBJICHHUs BEPXHIO0 U HIKHIOK KOHTPOJIbHBIE TPAHULIBI YCTAHABIUBAKOT
NyTeM BBIMUCIEHHUs cpenHero +/- 2, 3 umm 4 CpeaHeKBagpaTUYHbIX OTKJIOHEHWs. B omHOM
BAPUAHTE OCYLIECTBIICHUs] BEPXHIOI U HUKHIOIO KOHTPOJIbHBIE TPAHULIBI YCTAHABIUBAKOT MyTEM
BBIYUCIICHHs CPEAHEro +/- 3 CpeaHEeKBAaIpaTUYHBIX OTKJIOHEHUs, KaK OMNHMCAHO B NMpUMeEpax B
HACTOsILEM JOKyMeHTEe. B 1pyrom BapuaHTe OCYILECTBJICHUs BEPXHSA U HUXKHsISL KOHTPOJIbHBIE
I'PAHULBI MOTYT OBITH YCTAHOBJICHBI C MIOMOIIBIO BBIUUCIEHHS JOBEPUTEIBHOTO HMHTEpBAJA IO
UCTOPUYECKUM JaHHbIM. B OZHOM BapuaHTe OCYLIECTBICHUsS BEPXHIOI U  HUKHIOK
KOHTPOJIbHbIE T'PAaHUIbl YCTAaHABIMBAIOT IyTeM pacdera 95%, 96%, 97% wumm 98%
JNOBEPUTEJIBHOIO MHTEpBajia MO UCTOPUYECKUM AAHHBIM. B mpyrom BapuaHTe OCYILECTBIICHUS
BEPXHsIsI U HIDKHSIST KOHTPOJIBHBIE TPAHULIBI MOTYT ObITh YCTAHOBJICHBI C TIOMOLIBIO BBIYUCIIEHHSI
99% nOBEPUTENILHOTO UHTEPBAIA [0 UCTOPUYECKHUM JaHHBIM.

[0100] BepxHrO0 M HIKHIOIO KOHTPOJIBHBIE TI'PAHULBI HCHOJB3YIOT IJIs1 BBIABJICHUS
U3MeHEeHUH 3(PPEKTUBHOCTH KOJIOHKU CO BPEMEHEM U B IpoLecce SKkcrutyaTaunu. Kak npasuio,
moboe ysenmmuenne HETP, koTopoe mpeBblaeT BEPXHIOK KOHTPOJBHYIO TPAHULLY, MOKET
yKa3bIBaTh Ha CHUKEHHE 3P (PEKTUBHOCTH KOJOHKH. Ecim BO BpeMs perysisipHOro MOHMTOPHHTA
KOJIOHOK Habmromaercst HeOmaronpusaTHas teHaeHuus no HETP wmnu BeIXOZ 3a KOHTpPOJBHBIC
IPaHMLIBL, 11 00eCTeueH s KauecTBa MPOAYKTA B JTAHHOW MAapTHUH CIENYeT OLEHUTh Ka4eCTBO
3MIONPYEMOTr0 TPOAYKTa, 3((PEeKTUBHOCTh MpoLecca xpomMarorpapuu Ha KOJIOHKE W/WIn
ynaienue npumeceil. IIpy HeBBITONHEHHH JTIOOBIX YCTAHOBJIEHHBIX KPUTEPUEB IO KA4YECTBY
MPOAYKTAa WJIM XAPAaKTEPUCTUKaM KOJIOHKM MEpeA BblAauyel pa3pelleHus Ha OKCIUTyaTaLdio
HEOOXOIMMO  BBINOJIHUTH COOTBETCTBYIOIIEE KOPPEKTHPYIOLee NeHCTBHE, Takoe Kak
KOHIUIIMOHHPOBAHUE, TepeHaONBKa UM 3aMEHa KOJIOHKH, M KBAJTM(UKAILIMOHHOE UCCIIEOBAHUE.

CriocoObpl  KOHAMLIMOHUPOBAHUST XpOMATOrpaduuecKkoil KOJIOHKH ISl TepepacrpenesieHus
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HaOMBOYHOIO CJIOS MOTYT BapbUpPOBATHCS B 3aBHCHUMOCTH OT HCIIOJIB3YEMOH KOJIOHKH, HO
XOPOILIO U3BECTHBI CNIELHATNCTaM B JaHHOH 00nacTu.

[0101] Monutopusr >pPeKTHBHOCTH KOJOHKHU BO BPEMs HKCIUTyaTallUH MOXET OBITh
OCHOBaH Ha ONHOW WM Oonee ueM OAHON cMeHe (pa3bl, KOTOpble OOBIYHO BXOIAT B IMPOTOKOI
ounctku. IIpeanouturenpHO MOHUTOPUHI OcHOBaH Ha 3HaueHwsx HETP, paccumtanHbIx Ha
ocHoe ramMMa-CDF muist nByx, Tpex minu 6onee cMeH ¢a3 B X0/ MPOTOKOIA OYUCTKH.

[0102] Kak ormeuaercs Hmke, pacier HETP ¢ mnpumenenmem cmnocoba GDTA,
OIMHCAHHOTO B HACTOSLIEM JOKYMEHTE, Jisl onpeaeneHus 3p(pekTHBHOCTH KOJIOHKH MOXKET OBbITh
OCHOBaH Ha MCTOPUYECKUX NAHHBIX, COOPAHHBIX OT KOJOHOK, MPUMEHSIEMbIX Ha OTHOW CTaaHH
TEXHOJIOTHYECKOr0 MpoLecca U B TOM ke MaciuTade. [ OLIEHKH Takke MOXKHO HCIIOJIb30BaTh
JaHHbIe, TIOJYYEeHHbIE HAa KBaJHU(PULUUPOBAHHONH MOAENH TEXHOJOTMYECKOH CTaauH C
YMEHBIIEHHBIM MacIiTaboM. DTO MO3BOJISIET OLIEHUTh Ka4eCTBO paboThl KOJIOHKH B CPABHEHHH C
KBaJIH()ULIUPOBAHHBIMH JAHHBIMH.

[0103] Ha pesynbrarsl ciocoba GDTA, onucaHHOrO B HACTOSIEM IOKYMEHTE, MOTYT
BIMATH Takue (PaKTopbl, Kak CKopocTh motoka (3¢dexkt Ban-/leemtepa), moTeHIHaIbHBIE
B3aUMOZECTBUS Oy(pepoB M IOMOIHUTENbHBI 00bEM KOJIOHKH, U UX CJIEAYeT YUUTHIBATH IMPU
ycraHoBKe KOHTponbHBIX rpanul st GDTA.Ilepexonnbie ¢ponThl, BkIroueHHbIe B GDTA,
NPEANOYTUTENBHO YIOBIETBOPSIIOT OMPEIEICHHBIM KPUTEPUSM, TAKUM KaK M3MEPEeHHs 000MX
CHTHAJIOB MOABIKHOM (Pa3bl Ha BBIXONE KOJOHKHU BBIMOJIHEHBI B OAHOM MaciuTade, pa3sHHLA B
U3MEPEHHBIX CUTHAJIAX MEXy MOJBHKHBIMH (pPa3aMU Ha BBIXOJI€ KOJIOHKH IMPEBbIAaeT (POHOBBIN
IIyM CUTHAaJa, a B3aMMOJAEHCTBHE MEXIYy NOABIKHOM (pa3oli M CMOJOH  sIBIsETCS
€IMHOOOPa3HBIM M BOCTIPOU3BOANMBIM.

[0104] OOmue xpuTepuH OLIEHKH KOJIOHOK, HCIONb3yeMble Ml MX OHOOpeHHs u
MOHHUTOPUHIAa BO BpeMsl J3KCIUIyaTallMM, MAOJDKHBI OINPEAENATbCS Ha OCHOBE OLEHKHU
UCTOPUYECKHUX JaHHBIX, CIEHU(PHUIHBIX 151 00OPYAOBaHUSA M THUIA CMOJbL IIpuMepsl THIIOBBIX
U3MEPsIEMBIX NMAPAMETPOB Ka4eCTBa MPOAYKTA U XapaKTEPUCTHK MPOLECcCa, KOTOPBIE MOTYT OBbITh
UCTIOJIb30BAHbl Ui OLIGHKH B3aMMOCBSI3M MEXKAY pe3yJbTaTaMH KBATU(UKALMOHHOTO
UCCIIEIOBAHMS U PA0OYNMH XapaKTEPUCTHKAMH, IpUBeAeHbI B Ta0muue 1. Tumnoseie uamepsieMbie
napamMeTpbl KadecTBa M XapPAaKTEPUCTUK MpOLecca, HCHONb3yeMble Uil OLCHKH, He
OTPAaHUYMBAKOTCS TIEPEUUCIIEHHBIMU B Tabnmue 1; nOaHHBIA CHHCOK TpPEAHA3HAYEH JUIs
NPUMEHEHHUs] JIUIIb B KauecTBE CIIPAaBOUYHOTOPYKOBOJCTBA, U CIEAyeT OPUEHTHPOBATbCS Ha
KOHKpPETHbIE TpeOOBaHMs OLEHHMBAEMOIO NPOEKTa M CTAAMH TEXHOJIOTMYECKOrO MpoIecca.
TexHuvyeckue OmMcaHUs U KPUTEPUU MNPUEMIIEMOCTH, OTHOCSINMECS K KauecTBY IMpPOAYKTa U
XapaKTEePUCTHKAM TMpOILecca, SBISIFOTCA CHEUU(UYHBIMH JJIST MPOEKTAa WU ONPEAENSIFOTCS Ha
OCHOBE TpeOOBaHNI TEXHOJOTHYECKOT0 MPOLecca.

Tabmuua 1. Tunosble n3MepsieMble mapaMeTpbl KadecTBa U 3((HEKTUBHOCTH CTaANN

IMapameTtp Cnoco0 ananusza

O6bem no smouposanus (CV)

O6bwem smouposanust (CV)
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Brixop cranuu
Xpomarorpaduueckuii mpopuib BusyanpHbIil ocMOTp
Konuenrpauus smnroata A280
DJIIOUPOBAHHBIA MOHOMEP JIB-OKC-B2XKXX
TexHOMOrNYECKHE MPUMECH Paznuunblie aHanu3bl

[0105] Crioco® ananmza ramma-pacrpeneieHusi Mmepexona, OMHCAHHBIA B HACTOSIIEM
NOKYMEHTE, MOXHO OCYLIECTBJISITh B PEKHUME PEATbHOTO BPEMEHM B NMPOLIECCE 3KCITYaTalUU
KOJIOHKH. JIaHHBII CHOCOO BKIIFOYAET MOJYYEHHE MOCPENCTBOM BBIYHCIUTEBHOTO YCTPOHCTBA
Uil KBATM(PMKALIMOHHOTO MCCIIEIOBAHUS XPpOMATOrpagUuecKoi KOJOHKH BBIXOJHOTI'O CHTHAa
KOJIOHKH M HaKOIUICHHBIX MMapaMeTpoB IOTOKA C ABYMs MJIM 0Oojiee HMHTEpBaJaMU ISl IO
MEHbILIEH Mepe OMHOTrO MepexXOAHOro (QpoHTa NOABIKHOH (pa3el BO BpeMsl IMEPBOTO
UCTIOJIb30BAHMSI  XpOMATOrpauyeckodl KOJOHKH ¢ HaOWBaHHEM KOJIOHKH, OIpenesieHHe
NOCPEACTBOM  BBIYMCIHUTEIBHOIO YCTPOHCTBA Ui  KBATU(UKALMOHHOTO  HCCIIEIOBAHHS
XpomarorpaduuecKol KOJOHKH MOJENbHOW KyMYJIITUBHOW KPHBOW raMma-pacrpenesieHus Ha
OCHOB€ MOJy4E€HHOIO BBIXOAHOIO CUIHajIa KOJOHKH U HAKOIJIEHHBIX NMapaMeTPOB MOTOKA JJIs MO
MEHbLIEH Mepe OTHOTO MePEXOAHOro (PPOHTA MOABMKHON (Da3bl ¢ HCIIONB30BaHUEM GopMysl la
AJIsT BOCXOJSIIEro nepexogHoro (porra mau ¢opmynsl Ib 11 HHCXOAAIIEro MEPEXOAHOTO

¢dpoHTa.
V-V
C =1-1/I'tk) y(k, 5 ) Popmyinala
50)05¢
V-V;
C = 1/T'(k) y(k, 5 ) Popmyna Ib.

B dpopmynax Ia u Ib C npencrapnsier coO0l BIXOAHOW CUTHA KOJOHKHU Uil JAHHOTO V),
V' mpencraBnsier coOOH HAKOIUIEHHBIH MMOTOK, AEJICHHbI Ha OOBeM KOJOHKH, a k, O u
VinpencraBisiroT coboit mapamerpbl (Gopmbl, MacmTaba M CMELIEHUs, HCIOJb3yeMble IS
onpeneneHusi kpuBoi. Crnoco0 JOMOJHUTEIBHO BKJKOYAET BBIYUCIIEHUE TOCPEICTBOM
BBIUNCJIUTEJIHOTO YCTPOUCTBA JJIsl KBAJM(UKAIIMOHHOTO UCCIEIOBAHMS XPOMATOrpaduIecKom
KOJIOHKU BBICOTBI, SKBHBAJIEHTHOU Teoperuueckoil tapenke (HETP), nnst mo meHbinel mepe
OJTHOTO MepexoaHoro (ppoHTa MoxBHKHOH (assl ¢ ucnonb3oBaHueM Gopmyisl 11 1 mapamerpos

MOZIENIbHOW KyMYJIATUBHOW KPUBOH ramma-pacnpenenenus k, 6 u Vi,
o2
HETP =L
u

®opmyna II,

H = k9+Vi’

o = k62,

L=m1Ha KOJIOHKH.

[0106] Crioco® nOMOSHUTENBHO BKIIFOYAET OLEHKY MOCPENCTBOM BBIUHCIHTEIBHOTO
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yCTPOKHCTBA [T KBATU(UKALUOHHOTO HUCCIIEAOBAHUS XPOMAaTOrpauuecKkoi KOJOHKH KadecTBa
HaOMBaHMsI XpoMaTorpagpuuecKkoi KOJOHKH HAa OCHOBE YKA3aHHOTO PACCYMTAHHOTO 3HAYEHHUS
HETP. Ha ocHOBaHMM 3TOW OIEHKH ONEpaTop Xpomarorpaduyeckoil KOJOHKU MOKET
OTPENENIUTh, MO>KHO JIM TIOBTOPHO UCIIOJIB30BATh XPOMATOrpapUueCcKyr0 KOJIOHKY HIIU €€ HYKHO
3aMEHHTh, NEPEHAOUTh WJIM KOHAHMLIMOHUPOBATH MEpel CEAYIOIeH SKCIUTyaTaluei KOJOHKH.

[0107] Ha ®UI. 2 npexncraBieHa cxema, Ha KOTOPOH mpencTaByieH o030p crmocoba u
CHCTEMBbI HKCIUTyaTallul XpOoMaTorpadgpuyeckoil KOJIOHKH U OLeHKU 3(P(PEeKTUBHOCTH KOJIOHKU B
peKuMe peasbHOrO BPEMEHH, Kak OMUCAaHO B HacTosiieM nokymeHTe. Kak nokasano na OUIL. 2
U omucaHo Bble, cucremMa 10 BkIOYaeT B cebsi Xpomarorpaduyeckyro KOJOHKY 12,
UCTIONIb3YEMYIO ISl pa3AeieHusi OMOMOJIEKYJI, BBEIEHHBIX B KOJIOHKY B BUJE CJIOXKHOW CMECH, T.
e. amoenTa 14, netextop 20, KOTOPHIN OOHAPYKUBAET BHIXOMHOHN CUTHA KOJIOHKH B 3JIFOATE TIPU
€ro SJIMPOBAHMU W3 XPOMATOrpaduvyeckoil KOJOHKH, KOMMYHHKAIIMOHHBIN HHTEpdeiic 22,
KOTOpBIM TepenaeT CHrHaJ/maHHble OT naeTekTopa 20, BBIYMCINTEIBHOE YCTPOHCTBO 24 s
KBAJTN(pUKALIMOHHOTO UCCIIEIOBAHMSI KOJIOHKH U cepBep 26.

[0108] Xpomarorpaduueckyro KOJIOHKY 12 3aMOJHAIOT  NPOHULAEMBIM,
NOJYIIPOHULIAEMBIM HMJIM  HENMPOHMIAEMBIM TBEpHO(a3HBIM MaTepHaloM Uil HaOWBaHHSA
konoHkH. [Ipuemnemsie xpomarorpadpudeckne KOJOHKH M MaTepHhal Uil HaOMBaHHUS KOJIOHKU
ONMuCaHbl BbINE. ONIOEHT 14, copepkammii HWHTEpECyoImue OHOMONIEKYJIbI, BBOIST B
xpomatorpaduueckyro  komonky 12, ITlomemwxkuyro ¢asy 16 Takke BBOAIAT B
xpomarorpaduueckyro kojgoHKy 12. ITogsmxnas dasza 16 obnerdaer paspeneHue OHOMOIEKYJ
Ha HEMOJBIXHOHN (a3e xpomartorpadpuueckoil kojJoHkH 12 u smompoBaHue OMOMOJEKYN B
smoar d4epes Bbixox 18 xpomarorpaduueckoil KOJOHKU.B COOTBETCTBHH €O CIOCOOOM,
OMHCAHHBIM B HACTOSIIEM JOKyMEHTe, MOABMWKHas (asa 16 COmEpKUT MOCIeNOBaTEIbHO
BBEJIeHHbIE Oy(epbl KOJOHKH W/WIM OTMBIBOYHBIE PEAreHThbl, KOTOPbIE OTJIHYAIOTCS APYT OT
Apyra OOHUM MM Oonee (HU3NYECKUMH MM XMMHUYECKUMH CBOHCTBAMH, KaK OMHCAHO HUXKE,
HampuMep, TaKuMH Kak pH, 37eKTponpoBOAHOCTh, KOHIEHTPALHS COJIU. DTH Pa3IHyus B OJHOM
wi Oosee PU3MUECKUX MJIM XUMUYECKUX CBOMCTBAX OOHAPYKHUBAKOTCS B 3JIHOATE C MOMOLIBIO
nerekropa 20.

[0109] [derexktop 20 coemmHeH ¢ BbixomoMm 18 xpomarorpaduyeckoid KOJOHKH 12.
CootBeTcTBEHHO, nerekTop 20 OTCIeKHBaeT W COOMpAaeT BBIXOAHOH CHTHAJI B 3JIFOATE
xpomarorpaduueckoil kojoHku 12. Ilpuemiemble OeTEKTOpbI W CBOWCTBAa 3IK0ATa, T. €.
BBIXOJHOH CHTHAJI KOJIOHKH, ONPENENAI0TCS, KaK OMUCAHO BhIlIe. JleTeKTop CoequHEH ¢ OJI0KOM
22 KOMMYHHUKALIMOHHOTO WHTepdelica, KOTOPbIH NepenaeT NaHHble, COOpaHHbIE AeTeKTOpoM 20
(HampuMep, BBIXOAHOH CHTHaJ KOJOHKM WM HAKOIUJIGHHbIE TIapameTpbl IOTOKAa), Ha
BBIYMCIUTENIBHOE YCTPOHCTBO 24 1iIsl KBATM(PHUKAIMOHHOTO HCCIIENOBAHUS KOJIOHKH IS
00paboTKM NaHHBIX W/WIK Ha cepBep 26 11 XpaHEeHHUsI.

[0110] BermcnuTenbHOE YCTPOWCTBO 24 1l KBATH(DHUKAIMOHHOTO HCCIICIOBAHHMS
KOJIOHKH CHCTEMBI, OTIMCAHHON B HACTOALIEM JOKYMEHTE, MOXET MPEeACTaBIATh coO0i smodoe
BBIYMCIIUTEJIPHOE YCTPOWCTBO, HANPHUMEpP KOMIBIOTEP, MEPCOHAIBHOE BBIMUCIUTEIBHOE

yCTPOMCTBO, cMapThOH, U T. I, BKIIOYaroImee B cebs meHTpanbHbiii npoueccop (L) wmm
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npoueccop 32, 3anomMuHaromiee ycrpoiictso 30, cereBoii uHTepdeiic 28 1 MoNB30BATEIBCKHUIA
uHTepdeiic 34, KOTOpble COEAMHEHBI APYT C IPYroM IIWHOW 36 WM APYIMM KaHAJIOM CBSI3H.
BoeruaucnurensHoe ycTpoicTBO 24 sl KBATM(UKALMOHHOTO MCCIIEAOBAHUS KOJOHKH MOXKET
BKJIFOUYATh B ce€0s Apyrue TUIBl W/UIM KOJIMYECTBA KOMIIOHEHTOB U 3JIEMEHTOB B APYTUX
KOH(pUrypauusx.

[0111] IIpoueccop 32 B BBIYMUCIUTEIBHOM YCTPOWCTBE 24 sl KBaJH(UKALOHHOTO
UCCJIENIOBaHMsl KOJIOHKHM BBINOJHSET NPOrpaMMy M3 COXPAaHEHHBIX KOMaHA Ui OAHOIO WU
Oonee aCIeKTOB aHaau3a raMmma-pacrnpeneneHus nepexona, OMHMCAHHOTO u
MPOWUTIOCTPUPOBAHHOIO IMOCPEACTBOM NPHUMEPOB, MNPUBEACHHBIX B HACTOALIEM JIOKYMEHTE,
XOTSl MOXKHO HCIIOJIb30BaTh M JPYTHE€ THUIBI W/WJIM KOJUYECTBA YCTPOHCTB 00paboTku, u
nporeccop 32 MOXKET BBINOJHATh JAPYTHE TUIBI W/WIA KOJIWYECTBA 3aNpPOrPaMMHUPOBAHHBIX
KOoMaHA. B omHOM BapuaHTe OCYIIECTBJIEHUs MpoLeccop 32 pacroyiokKeH HCKIOUHUTENbHO Ha
BBIYMCIUTEIIBHOM YCTPOUCTBE 24 Ui KBaTN(PHKALMOHHOTO HUCCIEAOBAHMS KOJOHKU. B npyrom
BAPUAHTE OCYILECTBJICHUsI MPOLIECCOP PACHIPENENIECH MEXAY AeTeKTOPOM 20 1 BBIYMCIUTEIbHBIM
yCcTpoiicTBOM 24 niisi KBATM(UKAIMOHHOTO HCCIIEAOBAHUS KOJIOHKH. Hampumep, B OIHOM
BAPUAHTE  OCYIUECTBJEHUs TMpoueccop 32  BBIUUCIUTENBHOrO yCTponcTBa 24  1js
KBaJM(PHKALMOHHOTO HCCIENOBAHUS KOJOHKH COAEPIKUT MHKPOKOHTPOJUIEP, COESAMHEHHBIH C
NETEeKTOpOM. B TakoM BapuaHTe OCYILIECTBJIECHHS MUKPOKOHTPOJIEP CIYXKUT BCTPOCHHBIM
IPOIIECCOPOM, BBIOJIHEHHBIM C BO3MOKHOCTBEO COOTHECEHHsI WJIM NMpPeoOpa3oBaHUs NaHHBIX,
coOpanHbIXx aerekTopoM 20, B 1udpoBOH CcHUrHaj, IepeaaBaeMblii Ha BBIUHUCIUTENBHOE
yCTPOHCTBO 24 i KBaJM(PUKALMOHHOTO HCCIIEAOBAHUS KOJNOHKH. MUKPOKOHTpPOILIEp,
COEAMHEHHBbIH C OJHUM WM Ooyiee NETEKTOpaMH, CHOCOOEH BBINOJHATH OAHY WM Oojee
¢yHkmii  0OpaOOTKM  BBIUUCIUTENBHOTO  ycTpoiicTBa 24 11 KBaIU(UKALMOHHOTO
UCCJIEIOBAHMs] KOJIOHKH.

[0112] DT 3anporpaMMUpOBaHHbIE KOMAaHIbI AJisi OAHOro wiu Oonee acnektoB GDTA,
OMMCAHHBIX B  HACTOSINEM JOKYMEHTE, XpaHATCA B  3allOMHMHAIOLIEM  yCTPOMCTBE
30BBIYMCIUTENIFHOTO YCTPOHCTBA 24 Ui KBAJIU(UKALMOHHOTO HCCIENOBaHHS KOJOHKU. B
KaueCTBe 3alOMHUHAIoero ycrponcrsa 30 MOKHO UCMOJIB30BATh MHOKECTBO PA3JIMUYHBIX THUIIOB
YCTPOHCTB XpaHEHHUs, TAKHX KakK OMNepaTHBHOE 3amoMuHatromee ycrpoictso (O3Y) w/wm
NMOCTOsIHHOe  3amomuHaromiee ycrpoictso (II13Y) B CHHXPOHU3MPYEMOM TMPOLIECCOPHOM
ycrpoiictBe, wim THOkm auck, xkectkuii nuck, CD ROM, DVD ROM wumu ppyroii
MAUIMHOYUTAEMbINI HOCUTENb, CUUTHIBAEMBI MATHUTHOM, ONTUYECKOH WU APYroll CUCTEMOMU
CUMTBIBAHMS U 3aIMCH, COEAUHEHHOMN C MPOLECCOPOM 32 B BBIMUCIUTENBHOM YCTPOUCTBE 24 1
KBaJM()UKALMOHHOTO UCCIIEAOBAHUS KOJIOHKH.

[0113] CereBoii wunTepdeiic 28  BHMHCIUTENBHOrO  yCcTpoiicTBa 24 s
KBaJM(HUKALMOHHOTO MCCIIENOBAHUS KOJIOHKH (PYHKLIMOHAJIBHO COEAMHSET U o0Jerdaer oOMeH
TAHHBIMUA MEXIy BBIYHCIUTEIbHBIM YCTPOHCTBOM 24 i KBaJIM(PUKALMOHHOTO HMCCIIENOBAHUS
KOJIOHKH U JeTeKTopoM 20, XOTS MOXKHO HCHOJb30BAaTh M APYIHE THUIbI W/WIM KOJUYECTBA
KOMMYHHKAIIMOHHBIX CETel MIIM CUCTEM C APYTUMH TUIIAMU W/MITH KOJMYECTBAMU COSAMHEHUN U

KOH(pUrypauui.
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[0114] BermucnuTenbHOe YCTPOWCTBO 24 1l KBATH(DHUKAIMOHHOTO HWCCIICIOBAHHUS
KOJIOHKH MOJKET JIOMOJHUTENBHO CONIEPKaTh IOJIb30BaTeNbCKuil uHTEpdeiic 34, Takol Kak,
HanpuMmep, rpaduuecKkuil MOJIb30BATEIbCKUN HHTEPENHC, CEHCOPHBINH TOJB30BATEIbCKHI
uHTepdeiic wnn BeO-uHTEepdeiic nmomp3zosarens. llonp3oBaTenbckuil MHTEPQENC BBHINONHEH C
BO3MOJKHOCTBIO OTOOpakeHHMs JUIsi NOJb30Bareias HHGOpMALMU O MapaMmeTpax KauecTBa
xpomatorpadudeckoii  konoHkH. Ilonb3oBarenbCkuil MHTepderc Takke BBIIOIHEH C
BO3MOXKHOCTBIO TIOJIyY€HHUSI OT IIOJIb30BAaTeNsl BXOAHBIX JAHHBIX OTHOCHTENIBHO IapaMeTpoOB
XpomarorpaduIecKoi KOJOHKH.

[0115] Cepsep 26, uzobpakennbiii Ha OUI. 2, MokeT npencTaBiIATh cOO0H OTHO MM
MHOKECTBO BBIYHCIHTEIBHBIX YCTPOHCTB, KaXXIO€ W3 KOTOPBIX BKJIOUaeT B ceds LIIT wm
NPOLIECCOp, 3aTIOMUHAOIIEE YCTPOHCTBO U CeTeBOW MHTep(elic, COeNUHEHHbIE IPYT C APYTOM
NOCPEACTBOM  IIMHBI WJIM  APYroro COENHMHEHHs, aHAJOTMYHOrO  OIHCAHHOMY  JUIS
BBIYMCIUTEIBHOTO YCTPOiicTBa 24 1iisi KBaTM(PUKALIMOHHOTO HCCienoBaHus kojoHku. Cepsep 26
MOXET BKJIIOUaTh B ce€0sl Apyryue TUMBI U/UIH KOJUYECTBA KOMIIOHEHTOB U 3JIEMEHTOB B IPYTUX
KOH(pHUTypanusx.

[0116] Kommynukaumonsbiii (-ble) uHTEpdEic (-bI) 22 CHCTEMBbI, OINUCAHHOH B
HACTOSIIEM JOKYMEHTE, MOXET (MOTYT) BKJIOUATh B ceOsl OMHY MIIM OOJiee JIOKAJIbHBIX CeTel
(LAN) w/mumu rnobanbubix cereli (WAN). HckmrountensHO B KadecTBe IPHUMEpa
KOMMYHHKAIIMOHHBIH (-ble) uHTEpdeiic (-b1) 22 MoxeT (MOryT) Ucnonb3oBaTh npotokon TCP/IP
yepe3 Ethernet m crammapTHbple 1711 OTpaciy MPOTOKOJBI, BKJIIOYAs MPOTOKON Mepenaydu
runieprekctoB (HTTP) w/mnu Gesonacueiiit HTTP (HTTPS), xots MOXHO HCHONB30BAaTH U
APyTUe TUIBI H/IIIN KOJMYECTBA KOMMYHHKAIIMOHHBIX CETEH.

[0117] Jpyroii acmekT HAcTOSILIEr0 HM300pETeHHUs OTHOCUTCS K MALIMHOYMTAEMOMY
HOCHUTEJIIO Ul JIOJITOBPEMEHHOIO XPAaHEHHs, MMEIOIIEeMy XpaHsIuecs Ha HeM KOMAaHJbI,
OTHOCSINUECS K KBATHM()HUKALMOHHOMY HCCIEIOBAHUIO XPOMATOrpaguyeckux KOJOHOK C
UCTIOJIb30BAHHEM aHAJM3a TaMMa-paclpenesieHus mnepexona. JaHHble KOMaHIbl BKJIIOYAIOT
UCTIOJIHSIEMBIN KOJI, KOTOPBII MPU BBIMOJHEHUU MPOLIECCOPOM MPUBOAMT K TOMY, YTO MPOLIECCOP
BBIMOJIHSIET CTAJIUH, BKJIOYAIOIIUE IMOJyYEHHE BBIXOJHOTO CUTHAJIA KOJOHKH M HAKOIUIEHHBIX
napamMeTpoB IMOTOKA C JBYMsI WJIM Oojiee HMHTEpBAJIAMH JJIsi [0 MEHbIIEH Mepe OIHOrO
nepexomHoro  (poHTa  MOABMXKHOH  (asbl BO  BpeMsl  IEPBOTO  HCIOJIBb30BAHUS
xpoMmarorpa@uyeckoll  KOJIOHKH ¢ HaOMBAaHHMEM KOJIOHKH, OINpenelieHHe MOAEIbHON
KyMYJIAITUBHOW KPHUBOH TraMMa-paclpeneseHnss Ha OCHOBE IMOJYYEHHOI'O BBIXOJHOTO CHTHaja
KOJIOHKM M HAKOIUIEHHBIX MapaMeTpOB IOTOKA Ui [0 MEHbIIEH Mepe OAHOTO MEepPEXOIHOTO
¢poHTa mOABIKHOW (a3pl ¢ ucnoigp3oBaHueM (Gopmynel la, onmcaHHOW BbImE, A
BOCXOJSIIIEro nepexonHoro (pponra mwiu ¢opmyisl Ib, onncanHol BeIe, AJI HUCXOMSIIETO
nepexonHoro (ppoHTa;, BEMHUCIEHUE BBICOTHI, SKBHBAJIEHTHOH Teopernyeckor Tapenke (HETP),
IUI TI0 MEHbIIEH Mepe OJHOrO NEepexXOAHOro (PPOHTA MOABIDKHOW (pasbl ¢ HMCHOIB30BAHHUEM
¢dopmynsl II, onucaHHO! BbIIE, M OMMCAHHBIX BBILIE MAPAMETPOB MOJIEIBHON KyMYJIATHBHON
KpHuBOH ramma-pacnpenenenus k, 6 u Vi; 1 olleHKy kadecTBa HAOMBaHMS XpoMaTorpapuuecKoi

KOJIOHKM Ha OCHOBE YKa3aHHOI'O BbIYMCIIEHHOrO 3HaueHuss HETP.
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[0118] [pyroii acmekT HACTOSALIEr0 H300PETeHUsT OTHOCHTCA K YCTPOHCTBY IS
KBaJM()HUKALMOHHON OLIEHKH XpoMaTorpa(guueckoi KOJOHKH. DTO YCTPOHCTBO BKIIKOYAET B cebs
IPOLECCOpP M 3alNOMMHAIOLIEE YCTPONHCTBO, COEAMHEHHOE C MPOLECCOPOM. 3aloMHHAoIIee
YCTPOMCTBO BBIIIOJIHEHO C BO3MOXKHOCTBIO BBINOJHEHUS 3alpPOrPaMMHPOBAHHBIX KOMAaH],
XPAHSLIMXCS B 3alMOMHHAIOIIEM YCTPOWCTBE. ODTH KOMAaHIbl BKIOYAIOT COOpP BBIXOAHOTO
CHTHaJIa KOJIOHKU M HAKOIUIEHHBIX IIAPaMEeTPOB MOTOKA ¢ BYMs Wik OoJiee MHTEpBaJIaMH ISl IO
MEHbIIEH Mepe OJHOro IepexonHoro (poHTra mnomBMKHONW (asbl BO Bpemsi IEpPBOrO
UCTIOJIb30BAHMSI  XpOMAaTOrpauyeckod KOJOHKM ¢ HaOWBaHMEM KOJIOHKH, OIpenesieHHe
MOJIeJIbHON KYMYJIITUBHOW KPUBOM raMMa-pacnpeneseHns Ha OCHOBE MOJTYYEHHOI'O BBIXOAHOIO
CUTHajla KOJOHKM U HAaKOIUIEHHBIX [apaMeTpPOB IIOTOKAa MJii IO MEHBIIeH Mepe OJHOro
nepexonHoro ¢GppoHTa MOABIKHOW (pasel ¢ mcmonb3oBaHueM (opmysbl la mast Bocxonsmero
nepexonHoro ¢pponta mwm Gopmyier Ib s HECXOASIEro nepexonHoro GpoHTA, KaK OMHCAHO
BBIIIIE, BBIUYMCJICHHE BBICOTHI, SKBHUBAJIEHTHOU TeopeTnueckoi Tapenke (HETP), nist mo MeHbIei
Mepe OIHOTO MEepeXOAHOro (pPOHTAa NOABIKHOW (pa3bl ¢ wucrnonp3oBaHueM (opmynbl 11
OIMCAHHOH BBIIIE, U TIAPAMETPOB MOAENBbHON KYMYJIITUBHOW KPUBOH ramma-pacrpeneneHus k,
0 1 Vi,0nMCaHHBIX BBILIE, U OLEHKY KayeCTBa HAOMBaHHsA XpOMAaTOrpaduuecKoil KOJOHKU Ha
OCHOBE YKa3aHHOTIO BbIYMCJIEHHOTO 3HaueHuss HETP.

I[TPUMEPBI

Ilpumep 1. IlpumeHeHme  aHanmM3a  raMMa-pacnpenesieHHs — Iepexoja B
KBaJTM(HUKALMOHHOM  HCCJIEOBAHUM  XpOMaTorpaguyeckux KOJOHOK ¢  Oenmkom A,
ucnonb3oBaHHbIX pu npousBoacree REMICADE® (nnduiukcumada)

OOmmee onucanue

[0119] TIIpouecc mpoussoacTBa Tepametudeckoro anrutena REMICADE®
(uHQaMKCMMa0)  BKJIFOYAET  HECKOJBKO  CTaaui, 4eThipe M3  KOTOPbIX  BKJIOYAIOT
XpomarorpaduuecKyr0 O4uCTKy. AHajau3 ramma-pacnpenenenus nepexona (GDTA) npumensiiun
B KBAJTH()UKALMOHHOM HCCIIEIOBAHUH KOJIOHOK MPUMEHHUTEIBHO K ABYM HIIH TPEM MEPEXOaaM Ha
KaXXI0M U3 3TUX CTaJWU SKCIUTyaTallli KOJIOHKU. B HacTosimeM npumepe ONMucaHo MpUMEHEHUE
cnocoba GDTA Ha craguy OYMCTKH C TIOMOLIBEO KOJIOHKH C OJNKOM A, NMPUMEHsSEeMOW MpH
npomBoactee REMICADE® (undmukcumada). IIpornecc oUMCTKH BKIIIOYAET ABA MEPEXOIHBIX
¢dpoHTa, T. €. ypaBHOBELINBAHKUE M NPOMEKYTOUYHYIO OTMBIBKY, KOTOpble nmoaxomst aist GDTA,
KaK OIMCAHO B HACTOSALIEM IOKYMEHTE.

[0120] GDTA Bbmonusm 1t 129 GpoHTOB mpH MocaenoBaTeNbHON ouncTKe 69 mapTuit
REMICADE® (unpnukcumaba), Bkiaoudas 60 ¢(poHTOB ypaBHOBemHMBaHMA U 69 (pOHTOB
OTMBIBKH. AHaJIW3 TraMMa-pacrnpeneieHuss i (pOHTa MPOBOAWIA OIHOBPEMEHHO C
IIPOM3BOZCTBOM, M OH HE BIIMsUI Ha Mpoliecc MPpOU3BOACTBA. Bce mMpon3BoACTBO, MOHUTOPUHT U
KOHTPOJIb OCYLIECTBIISUIM C HCIOJB30BAHHEM COBpeMeHHbIX 3(dexkTuBHbIx mnpouenyp. Ilpu
ounctke REMICADE® (undnukcumaba) KOJOHOYHOW Xpomarorpaduedl perucTpupoBaId
3JIEKTPOIIPOBOIHOCTD (T. €. BBIXOIHOH CUTHAJ KOJIOHKH) U MOTOK 3JIFO€HTA (T. €. HAKOIUIEHHBIN
TIOTOK).

[0121] B nmonosHenue k npumenenno GDTA mpu skcrulyaTallud KOJIOHKU B PEXKHUME
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peaTbHOro BPEMEHH TaKKe COOMpalii U aHAJIM3UPOBAJH, KaK OMMMCAHO B HACTOSIIEM JOKYMEHTE,
UCTOpUYECKHE aHHbIe U 285 mapTuii, 00pabOTaHHBIX B TEUEHHE UETHIPEX MPEIbIAYIIHX JIET.
Habop nansbIx BKIrO4an 253 ¢gpoHTa ypaBHOBemMBaHUA U 285 QpOHTOB OTMBIBKH, BCero 538
UCTOpUYECKUX (pOHTOB. PPOHTHI YpPaBHOBEIIMBAHUS HE MONy4adu Uid 32 TapTHH, A
KOTOPBIX INepesl MCHOJIb30BaHUEM OblIa BBIMOJIHEHA MPEABAPHUTENbHAs CaHUTapHas oOpaboTka.
Oror HabOp NaHHBIX ObUT BBIOpPAH Ui MOJyYEHHUS PABHOMEPHOIO PACIIPENeNIEHHs O CPOKY
CIy>KObI KOJIOHOK, 1 OHU NMPeNCTaBISIIOT 11 HaOMBOK KOJIOHOK.

IIporokon GDTA

[0122] [Ins kaskmoro mepexomHoro (poHTa MPHU OYUCTKE Ha KOJIOHKE ¢ OekoM A, T. €.
IPU OTMBIBKE U YPaBHOBEIIMBAHUH, PErMCTPUPOBAIM 3JIEKTPONPOBOAHOCTb U HAKOIJIEHHBIN
notok. OrmpeneneHre Ha4dalbHON TOYKM TMPOBOAWIM IyTeM OLEHKM TEHIEHLHUH II0
SJIEKTPONIPOBOTHOCTH M JABJIEHUIO JO KOJOHKH, YTOOBI ONPENENUTh MOMEHT, B KOTOPBIA
KOJIOHKA BBEJICHA B SKCIUIyaTauuio. bruta co3mana 3iekTpoHHast Tabiuna, KOTOPYH HaCTPOUIIH
Ha MOJy4YeHUE [aHHbIX O IOTOKE M JJIEKTPOIPOBOJHOCTH C CepBepa C HUCHIOIb30BAHUEM
pacdetrHOro nHTepBasna 10 CeKyHN A MPOJOJLKUTENBHOCTH (POHTA.

[0123] [lanHble 1O 3JEKTPONPOBOJHOCTH HOPMAIU30BAIM IyTEM  YCTAaHOBKH
MaKCHUMAaJbHOIO 3HadeHWss B 1 M MHMHMMajlbHOro 3HaueHus B O M NPONOPLHOHAIBHOIO
MacITabupoBaHMs APYrux Todek. Kpome Toro, motok mpeoOpa3oBbIBaIN B 00bEMbI KOJIOHKH.

[0124] HauanbHoe 3Hauenue ramma-CDF BbMUCHAIN, HCTHONB3YyS T€ K€ HCXOIHbBIE
napameTpsl k, 8, Vi, aro u B monysie Pl J; BeiuuTanu u3 kaxmoro 3HaueHuss o0bemMa B YIeHe X
¢yHKUMH ramma-pacrpeneneHus. UToObl HOPMAJIM30BaTh 3JEKTPONPOBOIHOCTb, KOTOpas
BO3pacTaja B MPOLECCE OYUCTKM, 3HAYEHUs DJIEKTPOIPOBOAHOCTH yCTaHaBiauBaiu B O muid
00beMOB MeHee Vi, a MaKCHMaJIbHOE 3HAYE€HHE YCTaHABJIMBAIN B 1.

[0125] [nst xaxnod TOYKM OObeMa BBIMUCISIM PA3HOCTh (OMIHMOKY) MEXIY KaXKIbIM
3HAUYEHUEM 3JIEKTPOIIPOBOAHOCTH U amnpoKcumanueil moaenu. Kpome TOro, BBIMUCISIN CYMMY
KBagparoB omuOku B auamnazone ot 0,5 mo 1,8 CV. PaccuuThiBanu napamerpbl HAUIyUIIeH
anmnpokcuManun yskiueit ramma-CDF ¢ ucnosnp3oBanueMm pemraromero anroputma Excel c
HAXOKACHUEM 3Ha4deHud k, O u Vi, KOTOpble naBajy MOJIENbHYI0 KPUBYK) C MHUHHUMAJIbHBIM

S3HAYCHHUEM CYMMbI KBaApPaTOB, UCIIOJIb3YyH

V-V
C =1-1/Ik) y(k ) Popwyrala.

Pemaromuii anroputm 3anyckanu Ha 10 000 urepauuii ¢ HICNONIB30BAHUEM HEJTMHEHMHOTO
cnocoba GRG ¢ orpanmuenwsimu k > 0,0001 m V= 0 gns olecriedeHus: HaWIIyHLIErO
NpUOIIKEHUS.

W3 nToroBbIx 3HaueH k,0 u Vi pacCuuThIBANIN CIEAYIOIINE TApaAMETPHI:

cpenuee (Vn), u= k6+ Vi,

nucnepcust, 6° (curma-kpajapar) = k-,

mona = (k-1)6+ V;,

a* kO°L

L
HETP =, —="_JL= .
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Jns kaxmoro (poHTa PACCUMTBIBAIHM CPEOHIOD CKOPOCTb IOTOKA U JIABJIEHHE N0
KoJIoHKH 3a nepuon ot 0,5 o 1,8 CV.

AHanu3 1 OLleHKa KPUTEPUEB IPUEMIIEMOCTU

HopmanbaoCTB

[0126] Pesynsrater mo HETP u SS kak nns ¢poHTa ypaBHOBEIIMBAHUS, TaKk M AJIS
($poHTa OTMBIBKH OLIEHMBAJIH Ha HOPMAJBbHOCTbH IyTE€M IOCTPOEHUS Tpaduka pacrpeneieHus
BepositHocTel. Ha rpaduxax pacnpenenenus sepositHocTeil (PUIT. 3-12) Toukm AaHHBIX
(pesynbratel HETP mnm SS) npencrasisitor coOol pakTHHYECKOEe KyMYJSITHBHOE pacrpeeieHue,
HaOmomaemoe B mpobe. JIMHMM  TPEACTABISIIOT — ANMMPOKCUMHPOBAHHOE  CYMMAapHOE
pacmpeneneHue, a TakKe€ BEPXHUNW M HIDKHHUHM JIOBEPUTEJIbHBIE MHTEpPBalbl HAa OCHOBE
HOPMAaJIbHOTO PACIIPENeNIeHHsI C HMCIIOJIb30BAHHEM OIICHHBAEMbIX mapaMmeTpoB npoOsl. IIkamy
NPOLEHTIIEH mNpeodpasyroT TakuM OOpa3oM, YTO aNNpPOKCHMHPOBAHHOE pacCIpenesieHHe
obpazyer mnpsmyro smHHIO. Kaxaeii w3 HabopoB nanHbix HETP u SS orpanuumBaercs
3HayeHrueM 0 Ha HIDKHEM KOHILE, OTHAKO MOJENIb HOPMAJbHOIO PacHpeAesieHHs MPeanoaraet
oTpULAaTeNbHble  3Ha4YeHHWsA.  [lomydeHHble  TpaQuKH  pacmpeneNieHus:  BEPOSITHOCTH
JEeMOHCTPUPYIOT KpUBONHHEHHYIO popmy. Cm. UL 3-6. Takum oOpa3oMm, pe3ysbTaThl Jydlle
anMnpOKCHUMHUPOBATh C MCIIOJIb30BaHHEM Jorapudmuueckoro npeodpasosanus. Cm. ®UIT. 7-10,
rae npuBeneH rpaduk pachpeneNeHuss BEPOSTHOCTH IS JIorapu(MUYecKu mpeoOpa3oBaHHBIX
TAHHBIX.

[0127] dannble no cpennemy (V) Takke oneHMBain Ha HopManbHOCTh. Ha @UI. 11 n
OUI". 12 noka3aHO, YTO AAHHBIE COOTBETCTBYIOT HOPMAJIbHOMY PAaCIPEAECICHUI0 U UMEIOT BCETO
HECKOJIbKO BBIMAJAOIIUX 3HaueHuid. Takum oOpa3om, npeoOpasoBanue He Tpedyercs. DTOT
napamMerp He ObLT yKa3aH B NPOTOKOJNE, HO OOECleunBaeT MOJE3HOE MOATBEPIKIEHHE
JAOCTOBEPHOCTH AaNINpOKCHMAIMA C TOMOILIbI0 KpuBoW. M3 »TOoro anammsa Ttakxke OynyT
NOJTy4€Hbl KOHTPOJIbHBIE TPAHULIBI JIs1 JAHHOT'O IIapaMeTpa.

BrIsiBiieHHE BhIAJAOIIUX 3HAYEHHI U MPUYUH BapuaOeIbHOCTH

[0128] UYtoObl BBIIBUTH BHIMAAAMOINME 3HAYEHUS W OLEHUTb BapuabeTbHOCTD
pe3yJbTaTOB, CTPOMJIM KOHTPOJbHBIE KapThl il Kaxaoro mapamerpa. Cm. ©UI. 13-22. B
KOHTPOJIBHBIX KapTax HCIOMb30BAIM mpeoOpa3oBannble naHHble i HETP wu SS, roe
NPUMEHSUTH NpeoOpa3oBaHKe uepe3 HATYypaJIbHBIN Jorapudm. ITH NaHHbIE TaKKEe HAHECEHBI Ha
rpaduKk BPEMEHHOTO pacrpenesieHus ¢ mpeoOpa3oBaHHON BEpXHEH KOHTPOJIBHOU TPaHUIICH IJIs
Ka)KJIOT0 U3 3TUX MapaMeTPOB.

[0129] HETP.B pesynbratax HETP HaOmonmaercst psini BbIMATAIONINX 3HAYCHHUH W
TEHACHIMHA Kak Jisi GpOHTA ypaBHOBEIIMBAHUSA, TaK M s ppoHTa OTMBIBKH. Kpome Toro, Ha
OUI'. 13 u ®UI'. 18 noka3zaHbl TEHACHIIMU B AAHHBIX Ha OCHOBE 1, 2 u 3-ro nmpasui ILllyxapra,
NpEeACTaBJICHHBIC KBaApAaTaMH Ha (pUrypax v MpoOHyMepOBaHHbBIE YKA3aHHBIM HIDKE 00pa3oMm.

1 IIpasuio

€CT

1 1 Touka 3a npenesaMu KOHTPOJIbHBIX TPAHULL.
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2 8 TO4ek Ha OJHOM CTOPOHE OT LEHTPAIbHOU JINHUU.

3 6 MOCJICAOBATCIIbHBIX TOUCK C HEMIPEPBIBHBIM HAPACTAHUEM HUJIH y6bIBaHI/IeM.

ITapTuu, cBA3aHHBIE C STUMH OTKJIOHEHHUSIMH, HE UCKJIIOYAIN U3 AHAJIU3A, TIOCKOJIBKY OHU
OTpa’kar0T MPUEMJIIEMBIN POLECC.

[0130] Ha obeux xonTponbHbIx Kaprax (PUI. 13 u ®UI. 18) moka3aHO HECKOIBKO
HapyiueHuii 1-ro npasuna IllyxapTa, Takxke MpeBBIIIAIOIINX KOHTPOJIbHBIE IPaHULIBL. B kaxkaom
ciy4ae mpoOaeMbl HASHTU(PULIMPOBAIN U UCIIPABIISIIN ITyTEM OBTOPHOTO KOHAUIIMOHUPOBAHUS
KOJIOHOK.

[0131] Kak 1 0’)kU7anoch, HECKOJIBKO MPOTrOHOB YAOBJIETBOPSIIA KPUTEPUSIM 2-TO U 3-TO
MpaBuJl W3-3a Bapuauuii B HaOWBKaxX KOJOHOK. [[si manpHedined OLEHKM TeHIEHUWH ObLH
NOATOTOBJICHBI I'paUKKU BPEMEHHOTO pacHpeneeHus, Tie JaHHble ObUIM CTPYIITHPOBAHBI IO
HaOuBkaM KkoJoHOK (PUI. 23-24) u xpomarorpaduueckum ycranoBkam (DOUI. 25-26). Dtu
rpad MKy MOKa3bIBAIOT, YTO OOJBINAS YACTh BapHAOENbHOCTH MO O0COOOH MPUYMHE OTHOCUTCS K
Jerpajauuy KOJOHKH U HEKOTOPBIM OTAEIbHBIM OTKJIOHEHUsM. TeHneHuun ysenudenuss HETP
st (PpOHTA YPABHOBEIIMBAHUS OUEBHIHBI JUISI KAXKIOW KOJOHKU ¢ TeueHueM BpemeHu (OUI.
23). OtknoneHus, HaOmoaemMble Ui (PPOHTA OTMBIBKH, MMO-BHIUMOMY, OTPAaHHYHBAIOTCS TOH
WM WHON YCTaHOBKOH B pasHoe Bpemsi (DPUI'. 26), uyTo yka3plBaeT Ha TO, YTO B YCTAaHOBKE
MOXET MPUCYTCTBOBATh UCTOUHUK BapHAOEIbHOCTH XapAKTEPUCTHK KOJIOHKH.

[0132] Cymma reaopamos (SS). Cymma KBaapaToB MPEACTaBIsIET COOOW Mepy TOro,
HACKOJIbKO TraMMa-pacnpesieleHne COOTBETCTBYET TEXHOJOTMYECKUM JaHHbIM. JTa Mepa
MO3BOJINT NMPOBECTH MNPOBEPKY n0cTOBepHOCTH pesynbrata HETP. KoHTposbHBIE KapThl 17
npeoOpa3oBaHHbIX JAaHHBIX MokasaHsl Ha OUI. 15 u OUI. 20 ana ypaBHOBEIIMBAaHUSA U
OTMBIBKM COOTBETCTBEHHO. JTOT IIOKa3aTesib UMEET TOJbKO BEPXHIOI KOHTPOJIBHYIO IPAHULLY.
Ha ®UI'. 15 nmokasaHbl 6 TOuEK, IA€ BEPXHAs KOHTPOJIbHAS TPaHMLA MpeBbllIeHa. YeTbipe u3
HUX CBs3aHbl ¢ Oosee BbicOkMM ypoBHeM HETP. B maptum 880572M mnpucyTCTBOBAIO
HapYLICHUEe MOTOKA MPHU MPOXOKACHUH (PPOHTA, KOTOPOE MPHUBENO K BBICOKOMY 3HA4eHUIO SS,
HO He nosausio Ha HETP.

OrueHka MoToKa 1 JaBJIeHUS

[0133] [Ins BBIsIBJIEHUs] BCEX BBIMAMAONINX 3HAYEHHUH JJisi HAO0Opa NAaHHBIX OLIEHUBAJIH
CPEIHIOK CKOPOCTb IIOTOKA U [aBJICHHE [0 KOJOHKU. BBIABIANN B3aUMOCBSI3b MEXKIY
pPa3IUYUsIMU U OLICHUBAJIU PE3YJIbTaThL.

[0134] Ha ®UI'. 27-30 moka3aHbl TEHAECHLMU MO CKOPOCTU MOTOKA U JABJICHHUIO A0
KOJNIOHKH. ['pauky MOKa3bIBAIOT MPEBOCXOIHBIH KOHTPOJb CKOPOCTH MOTOKA HAa KKIOW M3
cranuii. CKOpOCTh MOTOKA OTMBIBKH IPH AAHHOHN OLieHKE M3MeHsuiach. JlaBieHue 10 KOJIOHKU
OTpa’kaeT BapHaLUH, OTHOCSIINECS K YCTAHOBKE U KOJIOHKAM, HO OHO IO CYIIECTBY CTa0MIIbHO B
npenenax Hekoroporo auanazoHa. Ha ®HI. 31 nmokazaHo, 4TO U3MEHEHHE CKOPOCTH IOTOKA
OTMBIBOYHOM Cpe/bl HE OKA3bIBAET CYLIECTBEHHOIO BIMsIHUS Ha 3HadyeHue HETP.

KoHTponbHBIE IPaHULIBI 1JIs1 KOJIOHKH C OeKOM A

HETP

[0135] 3nauenne HETP nHemocpencTtBeHHO CBsi3aHO € 3(P(EKTUBHOCTBIO KOJIOHKH, a
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TaKXX€ 3aBUCUT OT JPYrux (PaKTOPOB B CHCTEME, KOTOPbIE MOTYT YBEIHYHUBATH AHCIIEPCHUIO.
Pesynbrar nomxken Obirb > 0. KontponbHele rpanuiel s HETP nydimne Bcero ompenensits ¢
ucrosnb3oBaHneM mnpeodOpasosanusi bokca - Kokca ¢ HarypanbHbIM Jorapupmom (A=0), kak
nokazano Ha @UI". 13 nus pponra ypaBHosemuBanust 1 Ha @PUILT. 18 nnsa pponra ormbBku. Ha
KOHTPOJIBHBIX KapTaX IOKa3aHbl KOHTPOJbHbIE TPAaHULbBI AN NMPeoOpa3sOBaHHBIX JaHHBIX,
paccuutaHHble IocpencTBoM Minitab ¢ mpumeneHneM +/- 3 cperHeKBagPATHYHBIX OTKIOHEHUH
(cm. Taxcke Tabmuny 2 Huke). CpeaHeKBaAPaTUYHOE OTKIOHEHHE ONpEneNsieTcss Ha OCHOBAHUU
CKOJIB3AILIEero pa3Maxa cpemHero. [[ms ydera Bapuauuii 3Q(EeKTHBHOCTH KOJOHKU B TEUSHHE
Cpoka ee ciyskObl ObUT BBIOpaH CKOJB3sALMNA pasmax 100. BepxXHIOW0 U HIKHIOK KOHTPOJIbHBIC
TPaHUIbl TIOABEPralOT OOpaTHOMY TmpeoOpa3oBaHui0 (e*) st onpenesieHUs KOHTPOJbHBIX
IPaHMLL AJIs1 HETTPeoOPa30BAHHBIX TAaHHBIX.

[0136] I'padux BpemeHHOTO pacnpeneneHust pe3yapTatoB HETP 1 KOHTPOIBbHBIX IPaHHUI]
s kaxnoro ¢ponta nokasan Ha OUIT. 14 u ®UI'. 19. Ha ocHOBE MCTOPHYECKOrO aHajm3a
OKUJAETCs, YTO SKCIUTyaTallys B Ipefenax 3TUX MPaHULl PUBEET K MOJy4YEeHUIO NMPUEMIIEMbIX
XpOMaTorpaMUECKNX XapakTEPUCTUK. 3HAUEHUsI BBILIE BEPXHUX KOHTPOJBHBIX PAHHUI MOTYT
yKa3bIBaTh Ha MPOOJIEMBI C TIOTOKOM B KOJIOHKE, U MX HEOOXOAWMO JIOTOJHUTENbHO H3YYHTh.
3Ha4YeHNs HIDKE HIDKHUX KOHTPOJIbHBIX TPAHUL] MOTYT YKa3bIBATh HA OMIHUOKY BBIYHCIEHHUSL.

Cymma kBaapatos (SS)

[0137] SS sBnsiercs mokasaTreneM TOro, HACKOJBKO MOJENb TramMma-pacrpeneiaeHus
COOTBETCTBYET TE€XHOJIOTMYECKUM JaHHBIM. DTOT MOKa3aTelb NPUMEHSIOT JJIsl IPOBEPKHU TOTO,
yroOb1 3HaueHns HETP, paccumrannele ¢ momompio crnocoba GDTA, coorBercTBOBaIM
TEXHOJIOTUYECKUM AaHHbIM. HYDKHAA rpaHuIla OTCYTCTBYET, U Pe3yJbTaT AOJDKEH ObITh > 0.
BepxHIOIO KOHTPOJIBHYIO TpaHully [Jsi SS Jydlle BCEero ONpeAeNsaTb C HCIOIb30BaHUEM
npeobOpa3oBanus bokca - Kokca ¢ HatypanbHbM storapudmom (A=0), kak nokazano Ha ®UI". 15
aist pponTta ypasHoBemuBanus U Ha OUI. 20 nnst pponta orMbiBKH. Ha KOHTPOJIBHBIX KapTax
NIOKa3aHbl KOHTPOJIbHBIE TPAHULIBI )11 TPe0OPa30BAHHBIX JAHHBIX, PACCYUTAHHBIC MOCPEICTBOM
Minitab ¢ npumeHeHuem +/- 3 cpenHEKBaApPATHYHBIX OTKJIOHEeHWH. CpenHekBaapaTHIHOE
OTKJIOHEHHE OIpeAeNsieTcss Ha OCHOBAHUU CKOJNB3ALIEro pasmaxa cpenHero. Jlns ydera
Bapuanuii 3((HEeKTUBHOCTH KOJOHKH B TE€YEHHE CPOKa €€ CIyKObl ObLT BBIOPAH CKOJIB3SILIHHA
pasmax 100. KoHTposnpHBIE KapThl AEMOHCTPUPYIOT BEPXHUE KOHTPOJIbHBIE TPaHULBI IJIs
npeoOpa3oBaHHBIX JAHHBIX, KOTOPbIE MOABEPrayi OOpaTHOMY MPeoOPa30BAHUIO C MOIYYEHUEM
3HaueHndd 0,050 u 0,989 nnst GpOHTOB ypaBHOBELIMBAHHMS M OTMBIBKH COOTBETCTBEHHO (CM.
tabmuny 2). I'padux BpeMEeHHOTO pacnpefeNeHus pe3yabTaToB SS U KOHTPOIBHBIX TPAHULL IS
kaxnoro ¢ponta mokazan Ha @PUI. 16 u OUI. 20. PesymbraThl B mnpenenax TpaHHUL]
rapaHTUPYIOT COOTBETCTBHUE MOJENU AaHHBIM, & TaKke HCTOPHUYECKUM pesynpTatam. Ecnu
pe3yJNbTaT BBIXOAMT 32 MPEAEIBl 3TOTO AHANa30Ha, CYLIECTBYET BEPOSTHOCTD MOSIBICHUS OCOOBIX
IIPUYHH.

Cpennee

[0138] Cpennee nobOapinsiin B KaueCTBE BTOPOIO IMOKA3aTeJIs TOYHOCTH MOJENH ¢ TaMMa-

pacnipenenenneM. CpenHee npeacTaBisieT cOOOM TEOPEeTHUECKUi LEHTP MacChl (PPOHTA, U OHO
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BCEraa JOJDKHO COCTaBJISITh OKOJIO 1| oObeMa KOJIOHKHU, €CII B CUCTEME HET APyrux (pakTopos,
BBI3BIBAIOIIME CMELICHHE, TaKUX KaK OOJBbINOW JONOJHUTENbHBI OOBEM KOJOHKH HIIH
B3aUMOJEHCTBUE MexXAy mnoaBmkHONW (a3oir um cmosnoi. CpemHe kak mnsi  (poHra
YPaBHOBEUIMBAHUS, Tak M (POHTA OTMBIBKM HMEET MPHOIM3UTENBHO HOPMAaJbHOE
pacrpeneneHie u He Hykaaercsi B npeobpasosanuu, cM. UL, 11 u ®UI'. 12. Cpennee pponTa
ypaBHOBELIMBAHUSI UMEET TUIOTHOE pacrpenenenue B paiione 1,07 oovema kosonku (CV), npu
5TOM ¢ 00€HMX CTOPOH MPUCYTCTBYIOT HEKOTOPBIE BHIMAAOINE 3HAYECHUS, & C BEPXHEI CTOPOHBI
onu npudamkaTes k 1,2, cm. ®UILT. 17. @poHT OTMBIBKH AEMOHCTPUPYET HECKOJIBKO OOJBIIYIO
Bapuanuio U uMeer uneHtp Ha 0,99 CV, mpu 3TOM HECKOJbKO BBIMANAIOIIUX BHU3 3HAYCHHM
npubmmkarotes k 0,8, cm. UL, 22. PexomeHnyeTcss MPUMEHSITh KOHTPOJIbHBIE TpaHuLb OT 0,80
no 1,20 CV npns cpensero y oboux (GppoHTOB (cM. Tabiuiy 2). ITO MPUEMIIEMO, MOCKOJIbKY
cpenHee He sBJsieTcss Mepoil 3(P(QEeKTUBHOCTH KOJIOHKH, a WCIONB3YETCS MU TMPOBEPKH
NPaBUJIBHOCTH aHanu3a. bonee jkecTkie KOHTPOJbHBIE MPAHULBI MOTYT MPUBECTU K HEHY)KHOH
4yBCTBUTEJIBHOCTHU 3TOH MPOBEPKHU.

Tabmuua 2. Pekomennyemsie koHTposibHble Tpanuubl st HETP, SS u cpennero mpu

OUYHCTKE Ha KOJIOHKe ¢ OenkoM A mipu npousBoactee REMICADE® (undinukcnmabda)

DpoHT Iapametp Bepx. KoOHT. Ip. Huzk. KoHT. Ip.
HETP 0,243 0,027
PaBHOBECHOE COCTOSIHUE SS 0,050 H/n
Cpennee 1,20 0,80
HETP 0,352 0,011
OTMbIBKA SS 0,989 H/n
Cpennee 1,20 0,80

IIpumep 2. IlpuMeHeHue aHanM3a ramma-pacnpeneseHus nepexoaa IJsl BbISBICHUs
cybonTuManbHOH  3PQPEKTHBHOCTH  XpoMarorpaguyueckux  KOJOHOK ¢ Oenkom A,
ucnonb3oBaHHbIX pu nponsBoacree REMICADE® (nndunkcumada)

[0139] TIlIpoumecc mpomsBoacTBa TepamneBTuueckoro antutena REMICADE®
(uarukcuMal) BKIIIOYAET  HECKOJBKO  CTAAWi, YEeThIpE W3 KOTOPBIX  BKJIFOYAIOT
XpomarorpaduuecKyr0 O4UCTKY. AHajan3 ramma-pacnpenenerns nepexona (GDTA) npumensun
B KBATM()UKALMOHHOM HCCIIEIOBAHIH KOJIOHOK MPUMEHHUTEIBHO K JIBYM MJIH TPEM IepexoiaM Ha
KaXXJIOM M3 3THUX CTaJIMU 3KCIUTyaTallii KOJIOHKU. B HacTosimeM npuMepe OnucaHo MPUMEHEHHE
cnocoba GDTA Ha craguy OYMCTKH C TIOMOIIBIO KOJIOHKH C O€NKOM A, NMpUMEHsSeMOH MNpu
npousBoactee REMICADE® (undnukcumabda). ITporiecc OUHMCTKH BKITIOYAET J1BA MEPEXOTHBIX
¢poHTa, T. €. ypaBHOBEIINBAHHUE M NMPOMEKYTOUHYIO OTMBIBKY, KOTOpble oaxomsat st GDTA,
KaK OMHCAHO B HACTOALIEM JOKYMEHTE.

[0140] GDTA Bbmonusnu st 45 GpOHTOB ypaBHOBEIIWBAHUS TPHU TOCIEN0BATEIBHON
ounctke 45 maptuii REMICADE® (undnukcumaba), Bkiarodas 23 mapTuu, oOpaboTaHHbIE Ha

HaOuBke kojoHOK 883333MO001, um 22 mnaptum, oOpaboTaHHble Ha HAOWUBKE KOJIOHOK



31

885473M001. Amnanu3 ramma-pacrpeneieHus st (pPOHTA MPOBOIWIM OJHOBPEMEHHO C
NPOM3BOJCTBOM, U OH HE BJIMSJ HA MPOLIECC MPOU3BOACTBA. Bce Mpou3BOACTBO, MOHUTOPHUHT U
KOHTPOJIb OCYLIECTBIISUIM C HCIOJBb30BAHHEM COBpeMeHHbIX 3(dexruBHbx npouenyp. Ilpu
ounctke REMICADE® (undpnukcumaba) KOJIOHOYHOW Xpomarorpaduedl perucTpupoBaIu
3JIEKTPOIIPOBOIHOCTD (T. €. BBIXOIHOH CUTHAJ KOJIOHKH) U IOTOK 3JIFO€HTA (T. €. HAaKOIUIEHHBIN
MOTOK).

[0141] Tenmenuusi nist pesynbratoB HETP mo ¢ponty ypaBHOBemmBanusi st 45
naptuii (cm. @OUI. 32) nokaszana 3HAYUTENBHYI) Pa3HULY MeEXAy HAOWBKAMHU KOJIOHOK.
CyecTByromue CpencTBa KOHTPOJIS JUIsE OLIEHKHM KOJIOHOK HE BBIIBHJIM HHMKAKHX Pa3IMYHHA
MEXAy IOBYMs HaOMBKamMH KOJIOHOK. OlleHKa BBIXOAA MapTHH mokasana 3Hauumoe (p=0,001)
paznyme MeKAy MapTHsIMH, 00paOOTaHHBIMU Ha IBYX HAOMBKAX KOJOHOK, U BBIXOJ OKAa3aJCs Ha
4,3% Hmwxe B ciydae HaOMBKH KOJOHOK ¢ Oosiee BbicokuMHu 3HaueHusimu HETP. Tlposommmm
OLIEHKY JPYIHX MOTEHLUHUAJIBHBIX (PAaKTOPOB, M OHU HE IMOKA3aJIM KOPPEJSILUU C Pa3sHHULEH B
BeIxOZe. Takum 0Opa3oM, U3 aHaIM3a CHOENaH BBIBOA, YTO Pa3HHUIA B 3(PPEKTUBHOCTH KOJOHOK
npuBeNa K CHIDKEHHIO BbIXOAa mpoaykra. Ha OCHOBE 3THMX NaHHBIX Nepen MPOAOCLKEHHEM
UCTIOJIb30BAaHMSI KOJIOHKY C MEHBIIMM BBIXOAOM TIIOABEPTAIM KOHAWLMOHHUPOBAHHIO IS
yIy4IieHnus: HaOMBaHUS KOJOHKH. DTOT NMPHMEP AEMOHCTPHPYET YYBCTBUTEJILHOCTH Crocoda
GDTA npu onieHKe KauecTBa XpoMaTorpaGuaeckoi KOJIOHKH.

Ilpumep 3. IlpumeHeHme  aHanmM3a  raMMa-pacIpenesieHHs  Iepexojga B
KBaJN(UKALMOHHOM  HCCIIEIOBAHUHM  KOJOHOK Ui BBICOKOA((EKTUBHONW  KMIKOCTHOU
xpomatorpadpun  SP-Sepharose, wucnonp3oBanHbeix mnpu  mpousBoactee REMICADE®
(unpmuxcumaba)

O6mee onucanue

[0142] Kak omucano Bbimme, mpouecc npousBoactBa REMICADE® (undmankcumaba)
BKJIIOYAET HECKOJBKO CTAAMH, YEThIpEe U3 KOTOPBIX BKJIIOYAIOT XPOMATOTPAPUUECKYI0 OUYUCTKY.
B Hacrosiiem npumepe onucano npumerenue cnocoda GDTA Ha cTaguu OUYHUCTKH C TOMOIIBIO
kononku SP-Sepharose High Performance (SPHP), mnpumensiemoii mnpu NpOU3BOACTBE
REMICADE® (un¢paukcumaba). Komonka SPHP mpencraBnsier coOOH  KOJOHKY — JJist
KaTHOHOOOMEHHOH xpomarorpadun. IIporecc OUNCTKU BKIIOYAET TPH MEPEXOAHBIX (POHTA, T.
€. ypaBHOBewmuBaHue, oTMbiBKY WFI U mcrnonb3oBaHue pacTBOpa IUIsl XPAaHEHUs, KOTOpBIC
noaxonat st GDTA, kak onmucaHo B HACTOSIIIIEM TOKYMEHTE.

[0143] GDTA Bbmonusan Ha 69 ¢ponrax npu ounctke 23 maptuii REMICADE®
(uaparKcuMab), Bkirodast 23 ¢ppoHTa ypaBHOBenBaHus, OTMbIBKU WFI 11 OTMBIBKH pacTBOpOM
Ul XpaHeHWs. AHAIM3 ramMma-pacripeneneHust ansd (pOoHTa NPOBOAMIIM OIHOBPEMEHHO C
NPOM3BOJCTBOM, U OH HE BJIMSJ HA MPOLIECC MPOU3BOACTBA. Bce Mpou3BOACTBO, MOHUTOPHHT U
KOHTPOJIb OCYLIECTBIISUIM C HCIOJB30BAHHEM COBpeMeHHbIX 3(dexkruBHbx mnpouenyp. Ilpu
ounctke REMICADE® (undnukcumaba) KOJOHOYHOW Xpomarorpaduedl perucTpupoBaId
3JIEKTPOIIPOBOIHOCTD (T. €. BBIXOIHOH CUTHAJ KOJIOHKH) U MOTOK 3JIFO€HTA (T. €. HAKOIUIEHHBIN
TIOTOK).

[0144] B nononnenue k npumeHeHutro GDTA npu skcrulyaTaluu KOJOHKH B PEKHUME
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peaJbHOro BpPEMEHH TakXke COoOpalli M IpOaHAJU3UPOBAIH, KAaK ONHUCAHO B HACTOSIIEM
IOKYMEHTe, NCTOpUYecKne naHHble st 189 mepexonHsix GPpoHTOB, 0OpabOTaHHBIX B TEUEHUE
geTeIpex npenpiaymux jer. Habop nansbx Britodan 64 ¢ppoHTa ypaBHOBemnBaHus1, 63 GpoHTa
ans otmbiBKM WFI 11 62 GppoHTa OTMBIBKM pacTBOPOM JUIsl XPaHEHUs. DTOT HAOOp JaHHBIX ObLI
BBIOpAaH JUIA TIOJNYYEHUS PABHOMEPHOrO PACIPEAENICHUS] MO CPOKY CIYXKObl KOJOHOK, U OHHU
NPECTABISIIOT 6 HAOMBOK KOJIOHOK.

[0145] GDTA nns ¢pponros kononku SPHP nposoamnm Tak, kak onucaso B npumepe |
BbIIIE. DTOT aHAJM3 MMO3BOJIMII noyunTh 3HaYeHuss HETP, SS u cpennero nns kaxknoro gponra.
KoHTponbHBIE rpaHHLbI, MONYyYEHHBIE A KAXIOro M3 STUX TPEX MapamMeTpoB Ha OCHOBAHUU
CTATUCTUYECKOW OLIEHKH, MPUBEIEHBI HIDKE B Tabuie 3.

KonTponbHbie rpanuiiel ans koixonku SPHP

HETP

[0146] 3nauenne HETP nHemocpencTtBeHHO CBsi3aHO € 3((EKTHBHOCTHIO KOJIOHKH, a
TaKXKe€ 3aBUCUT OT JPYrux (PaKTOPOB B CHUCTEME, KOTOPBIE MOTYT YBEIHUYHBATH AHCIIEPCHUIO.
Pesynbrar nomxen ObiTh > 0. Kontposnsasle rparuisl 1t HETP nyumne Bcero onpenensroTes ¢
UCTIONIb30BaHNeM mpeoOpa3oBanust bokca - Kokca ¢ nHarypanbHbiM sorapupmom (A=0).
KoHTponpHbIe TpaHHUmBI A MpeoOpa3oBaHHBIX NAHHBIX BBIMHUCISUIA MOCpencTBoM Minitab ¢
NpUMEHEeHHeM +/- 3 CpemHEeKBaJApPaTUYHBIX OTKJIOHeHHH. CpemHeKBagpaTUYHOE OTKIOHEHUE
ONpeneNseTcss Ha OCHOBAHMM CKOJbB3ALIEro pasmaxa cpefgHero. Jlns ydera Bapuainuii
3¢ ($EeKTUBHOCTH KOJIOHKH B TE€YEHHE CPOKA €€ CIy>KObl ObUT BBIOpAH CKONB3SIIUI pa3smax 25.
BepxHIOI0 ¥ HIKHIOKO KOHTPOJIbHBIE T'PAHUIBI MOABEPraroT oOpatHoMy mpeodpasoBaHuio (e*)
IUIL  ONpENeNeHUs] KOHTPOJIbHBIX TIPaHUL] [l HempeoOpa3soBaHHBIX JaHHBIX. [ 'padux
BpeMeHHoro pacnpeaeneHus pe3yiabraToB HETP u koHTposbHbBIE rpaHuULB! A KQXKI0r0 GpOHTA
nokasaH Ha OUI". 33 (pponT ypasHoBemmBanus) ®UL'. 34 (ppont ormeiBku WFI) u ®UTI. 35
(bpoHT pacTBOpa mnst xpaHeHus). Ha OCHOBE HCTOPHYECKOrO aHamm3a OXUAAETCS, YTO
SKCIUTyaTaluss B TMpeAeNax »d3TUX TPaHUL] TMpUBENeT K MOJIYYEHUI0 IPHUEeMJIEMbIX
XpoMaTorpaMuecKix XapakTePUCTUK. 3HAUYEHUsI BBILIE BEPXHUX KOHTPOJBHBIX PAHHUI] MOTYT
yKa3bIBaTh Ha MPOOJIEMBbI C TIOTOKOM B KOJIOHKE, U MX HEOOXOAWMO JIOTOJHUTENBbHO H3YYHTh.
3Ha4YeHUs] HIKE HIDKHUX KOHTPOJIbHBIX TPAHUL] MOTYT YKA3bIBaTh HAa OIINOKY BBHIYUCIICHUSL.

Cymma kBaapatos (SS)

[0147] SS sBasiercss moka3aTeneM TOrO, HACKOJBKO MOJENb TaMMa-paclpeneeHus
COOTBETCTBYET TEXHOJOIMYECKUM JAHHBIM. JTOT NOKa3aTeNb OyAeT MPUMEHSTHCS I IPOBEPKU
toro, 4toOnl 3Hauenuss HETP, paccuurtannsie ¢ momormipio cnocoda GDTA, cooTrBercTBOBAH
TEXHOJIOTUYECKUM NaHHbIM. HWKHSAA rpaHuIla OTCYTCTBYET, U Pe3yJbTaT AOJDKEH ObITh > 0.
BepxHusas xontponpHas rpanuna misi HETP nydmme Bcero omnpepensercss ¢ MCHOJIb30BAHUEM
npeoOpaszoBanust bokca - Kokca ¢ HarypanbHbiM norapupmom (A=0). KoHTponbHBIE MpaHHUIIBI
s peoOpa3oBaHHBIX JAHHBIX BBIYUCIUIN TOCpencTBOM Minitab ¢ mpumenenuem +/- 3
CpPEeIHEKBAJPAaTUYHBIX  OTKJIOHEHUH. CpeqHeKBaApaTUYHOE OTKJIOHEHHE OIpenessieTcs Ha
OCHOBAaHHH CKOJIB3SIIIEro pa3maxa cpegHero. [l yuera Bapuauuii 5p(pekTHBHOCTH KOJOHKH B

TEYEHHE CpPOKa ee CIy>XObl Obl1 BbIOpaH ckonb3smuil pasmax 100. BepxHue KOHTpOJIBHBIE
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TPaHULBl i IPeoOPa3OBAHHBIX JAaHHBIX OBLIM MOIBEPTHYTHI OOPaTHOMY MPEoOpa3OBaHUIO C
nonyuenuem 3HaueHuit 0,110 ma gponra ypasHoseummBanus, 0,027 nnst pponTa oTMbIBKH WFI
u 0,073 nna ¢ponra pactBopa xpaHeHus (cMm. Tabnuuy 3). Pe3ynbpraTel B mpepenax rpaHHL
rapaHTHPYIOT COOTBETCTBUE MOJENU AAaHHBIM, & TaKKe HCTOPUYECKUM pesyiapTaTam. Ecnu
Pe3yJIbTaT BBIXOAUT 32 MPENebl 3TOr0 AUANa30Ha, CYIeCTBYET BEPOSITHOCTD MOSIBJICHUST OCOOBIX
IIPUYHH.

Cpennee

[0148] Cpennee nobOaBisiiv B KaueCTBE BTOPOIO MOKA3aTeNsi TOUHOCTH MOZENN ¢ raMmma-
pactipenenenrem. CpeHee MpeaCcTaBisieT COOOM TEOpeTUYeCKHi LIEHTP Macchl (POHTA, U OHO
BCEraa JOJUKHO COCTaBJISITh OKOJIO 1 oObeMa KOJIOHKH, €CIIH B CUCTEME HeT Apyrux (hakTopos,
BBI3BIBAIOIIME CMELICHHWE, TAKUX KaK OOJbINOW JONOJHHUTENbHBIA OOBEM KOJIOHKH WJIH
B3aUMOJIEIICTBUE MEXAy NOABMKHOM (Qasoli u  cmonod. CpenHee s (QpOHTOB
ypaBHOBewmnBaHusA, oTMbIBKH WFI 1 pacTBOopa XpaHeHHs] UMEET HENPaBUIBHOE pacnpeneaeHue
U HE BBIMTPBIBAET OT MpeoOpa3oBaHus. PeKOMEHAYETCS MPUMEHSATh KOHTPOJbHBIE TPAHHLIBI OT
0,80 mo 1,20 CV nns cpenHero y kaxaoro u3 ¢gpoHToB (cMm. Tabmuny 3).9To mpuemiiemo,
NIOCKOJIbKY CpefHee He sBIsgeTcss Mepoil 3(PQPEeKTHBHOCTH KOJIOHKH, a HCIIONB3YeTCs IS
NPOBEPKU MPaBUIBHOCTU aHanu3a. OKUAAeTCs, YTO 3TH I'PAHHUIBI OYAYT JAOCTATOYHBIMH IS
BBISIBJICHUS 3HAUUTEIbHBIX OTKJIOHEHWI OT OXHUJaeMbIX pe3ysbTaToB pacuera. bonee skecTkue
KOHTPOJIbHbIE TPaHULIbI TPUBOAAT K HEHYXKHOM 4YyBCTBUTEIBHOCTU O3TOH MPOBEPKU U
HaOJII01a€MBIM PA3TIHUHUAM JUI KOKA0H HAOMBKU KOJIOHKH.

Tabmuua 3. Pexomennyembie koHTponbHble rpanuns! st HETP, SS u cpennero mpu

ounctke Ha kojionke SPHP npu mpoussoacrse REMICADE® (undmukcumabda)

®poHT ITapamertp Bepx. konT. rp. Hwux. KoHT. rp.
HETP 0,081 0,018
PaBHOBecHOE
SS 0,110 H/n
COCTOSIHUE
Cpennee 1,20 0,80
HETP 0,066 0,015
OrmeiBka WFI SS 0,027 H/n
Cpennee 1,20 0,80
HETP 0,056 0,020
OTtMBIBKA SS 0,073 H/n
Cpennee 1,20 0,80

Ilpumep 4. llpumeHeHme  aHanmM3a  raMMa-pacnpenesieHHs — Iepexoja B
KBaJ'II/I(I)I/IKaI_II/IOHHOM HUCCICAOBAHNN KOJIOHOK Q2, HUCIIOJIb30OBAHHBIX IMPU TIPOU3BOACTBE
REMICADE® (undaukcumada)

OO1ee onucanue

[0149] B Hacrosimmem mnpumepe ommcaHo mnpumeHeHue cnocoda GDTA Ha cragun
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OYUCTKH C TOMOILIBK) BTOPUYHONH aHHOHOOOMEHHOW KkoJoHKH (Q2), mpumMeHsieMoll mpu
npomssoacTee REMICADE® (undnukcumada). Kononka Q2 nmpencrapisier cOO0H KOJIOHKY IS
aHMOHOOOMeHHOH xpomarorpaguu. IIpouecc OUMCTKM BKIOUaeT B ceOs TPU IMEPEXOIHBIX
¢bpoHTa, T. €. ypaBHOBEIINBAHHUE, NECOPOLUIO U PACTBOP AJIsl XPAHEHHs, KOTOPBIE MOIXOAST JJIs
GDTA, xax OnucaHo B HACTOSILIIEM TOKYMEHTE.

[0150] GDTA Bbmonusuin Ha 68 (ponTax, BKIOUast 23 (poOHTA YpaBHOBEIIMBAHHS U
necopOuun u 22 (poHTa pacTBOpa ISl XpaHEHUs.. AHAJIN3 raMMa-pacnpeneneHus ais GppoHTa
NPOBOAMIIN OJHOBPEMEHHO C MPOU3BOACTBOM, M OH HE BJIMsJI Ha MPOLIECC MPOM3BOACTBA. Bee
NPOM3BOJCTBO, MOHHTOPUHI M KOHTPOJb OCYLIECTBISUIM C HCIOJb30BAHUEM COBPEMEHHBIX
s¢pdexruBHbix mnpouenyp. I[lpu ouuctke REMICADE® (unpiaukcuMaba) KOJIOHOYHOM
xpoMaTtorpadueil perucTpupoOBaIl 3JIEKTPOIMPOBOAHOCTD (T. €. BBIXOJHOW CHTHAJ KOJOHKH) W
TIOTOK 3JTFOCHTA (T. €. HAKOIUIEHHBIN TOTOK).

[0151] B nomonnenue k npumeneHuro GDTA npu skcrulyaTaluy KOJOHKH B peXUMe
peaJbHOro BpPEMEHH TakXke COoOpalii M IpOAaHAJTU3UPOBAIM, KaK ONHUCAHO B HACTOSIIEM
IOKYMEHTE, NCTOPUYECKHE NaHHble It 324 mepexonHbiX (PpoHTOB, 0OpabOTaHHBIX B TEUEHUE
gyeTplpex npenbiaymux Jjer. Habop nmanHbIX Bkimrowan 121 ¢poHT ypaBHOBemmBanus, 124
¢dponTa necopOumu u 79 GpOHTOB pacTBOpa I XpaHEHUs. IDTOT HAOOp MaHHBIX ObUT BHIOpAH
IUIE  TIOJyYEHHUS PABHOMEPHOTO pACHpEefeNeHHs IO CPOKY CHyXKObl KOJOHOK, U OHH
npeacTasysiroT 10 HAOMBOK KOJIOHOK.

[0152] GDTA nnst ¢pponTOB KOJIOHKH Q2 MPOBOAMIM Tak, KaK OMHCAHO B mpumepe 1
BbIIIE. DTOT aHAIH3 MO3BOJIMIT nonyunTh 3HaueHuss HETP, SS u cpennero nns kaxkgoro gponra.
KoHTponpHBIE IpaHUIbl, MOJYYEHHBIE NI KKAOr0 M3 3TUX TPeX NapaMeTpoB Ha OCHOBAHWUU
CTATUCTUYECKON OLIEHKH, NIPUBEEHBI HIDKE B TabHLe 4.

KonTponpHbIe rpaHuLbl A KOMOHKH Q2

HETP

[0153] 3nauenne HETP HemocpencTBeHHO CBsi3aHO € 3(P(EKTUBHOCTBIO KOJIOHKH, a
TaKXKe 3aBUCUT OT JPYyrux (PaKTOPOB B CHUCTEME, KOTOPBIE MOTYT YBEJIHYHBATh AHCIIEPCHUIO.
Pesynbrar nomxen ObiTh > 0. Kontposbabie rpanuisl 1ist HETP nydine Bcero onpenensroTes ¢
UCTIONIb30BaHHeM mpeoOpasoBanust bokca - Kokca ¢ nHarypanbHbiM Jsorapupmom (A=0).
KoHTponbHBIe TpaHHULBI AJsi PeoOpa3sOBaHHBIX NAHHBIX BBIMHCISUIA MOCpencTBoM Minitab ¢
NpUMEHEHHeM +/- 3 CpemHEeKBaJAPaTUYHBIX OTKJIOHeHHH. CpeaHeKBagpaTUYHOE OTKIOHEHUE
OnpesenseTcss Ha OCHOBAaHMM CKOJbB3ALIEro pasMaxa cpefgHero. Jlns ydera Bapuaiuii
3¢ (EeKTUBHOCTH KOJIOHKU B TEUEHHE CPOKa €€ CIy>KObI ObUT BBIOpaH CKOMB3sAMIMA pa3max 100.
BepxHIOI0 ¥ HIKHIOKO KOHTPOJIbHBIE TPAHUIIBI TIOABEPTar0T oOpaTHOMy mpeodpasoBaHuio (e¥)
IUISL OTIPENENIEHIs] KOHTPOJIbHBIX TPAHUL] I HEMPeoOPa30BaHHBIX JAHHBIX.

[0154] I'padux Bpemennoro pacnpenenenus pesynbratoB HETP u kxoHTponbHBIE
IPaHMLIbI Ui Kaxaoro ¢ppoHta nmokasansl Ha @UI. 36 (¢ppoHT ypaBHOBemmBanus) ®UL. 37
(bponT mecopbuun) u ®UIL. 38 (ppoHT pacTBopa mis xpaHeHus). Ha ocHOBE MCTOPUYECKOTrO
aHamM3a OXHIAETCs, YTO SKCIUTyaTallds B Mpefesax 3THX T'PaHULl MPUBEAET K IOJYYEHHIO

NPUEMJIEMBIX XPOMATOrpapUUECKUX XapaKTEPUCTUK. 3HAYEHHsI BbIIIE BEPXHUX KOHTPOJIBHBIX
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IPaHMULl MOTYT YKa3blBaTh Ha IMpoOJeMbl C TIOTOKOM B KOJIOHKE, M HX HEOOXOIHUMO
JOTIOJIHUTEJIbHO U3YUNUTh. 3HAYEHMs] HUXKE HUKHUX KOHTPOJIbHBIX TPAHMLl MOTYT YKa3bIBaTb Ha
OLIMOKY BBIYHUCIICHUS.

Cymma kBagpatos (SS)

[015S5] SS sBnsercsa mokasareneM TOro, HACKOJBKO MOAENb TraMMa-paclpeneieHus
COOTBETCTBYET TEXHOJOIMYECKUM JJAHHBIM. DTOT MOKa3aTesb OyAeT IPUMEHATHCS AJIsl TPOBEPKU
toro, utoOsl 3HaueHust HETP, paccuutannbie ¢ momomsto cnocoba GDTA, cooTBercTBOBaN
TEXHOJIOTUYECKUM HaHHbIM. HWKHsS TpaHUIla OTCYTCTBYET, U Pe3yJbTaT AOJUKEH Obth > 0.
Bepxnusas xontponpHas rpanuua misi HETP nydmme Bcero ompenensercss ¢ MCHOJAb30BAHUEM
npeoOpaszoBanust bokca - Kokca ¢ HatypanbHbiM jorapupmom (A=0). KoHTpoNIbHBIE MpaHHIIBI
sl peoOpa3oBaHHBIX JAHHBIX BBIYUCISUIN MOCPENCTBOM Minitab ¢ mpumenenuem +/- 3
CpeIHEeKBapaTUYHbIX OTKJIOHEeHUH.CpeqHeKkBaApaTUYHOE OTKJIOHEHHE OIpenessieTcss Ha
OCHOBAaHUH CKOJIB3SIIIErO pasmaxa cpenHero. Jlyis ydyera Bapuaunii 5h(GeKkTHBHOCTH KOJOHKH B
TEYeHHE CpOoKa ee CIykObl ObuT BBIOpaH ckomb3simuil pazmax 100. CpenHexBaapaTHiHOE
OTKJIOHEHHE ONpEAENSUI [0 arperupoBaHHBIM JaHHBIM (POHTA pacTBOpa Ui XPAHEHUS,
MIOCKOJIbKY CITOCO0 CKOJIB3SIIIEro pasMaxa AaBaj OoJblliee CPEIHEKBAIPATUYHOE OTKJIOHEHUE.
KoHTponbHBIE TpaHHLIbI MPENCTaBIeHbl HIKE B TaOnuue 4. Pe3ynbraTel B mpenenax TIpaHHI]
rapaHTUPYIOT COOTBETCTBUE MOJENU AaHHBIM, & TaKke HCTOPUYECKUM pesyipTaTam. Ecnu
pe3yJbTaT BBIXOAMT 32 MPEAEIBI 3TOTO AHANa30Ha, CYLIECTBYET BEPOSTHOCTD MOSIBICHUS OCOOBIX
IPUYHH.

Cpennee

[0156] Cpennee nobOapisiin B KaueCTBE BTOPOTO MOKA3aTeNsl TOUHOCTH MOZEIH C raMma-
pacripenenenneM. CpeHee MpeacTaBisieT coOOM TeopeTHdyeckuil LIEHTp Macchl (pOHTA, U OHO
BCErZla IOJDKHO COCTABIISITH OKOJIO | 0ObeMa KOJIOHKH, €CIIU B CUCTEME HeT APYrux (pakTopos,
BBI3bIBAIOIIME CMEINEHNEe, TAaKUX Kak OONbLION MOMONHUTENbHBIH OOBEM KOJOHKH WIN
B3aUMOJICHICTBUE MeXAy NOABMKHOM Qasoli u  cmonoi. CpenHee s (QpOHTOB
yPaBHOBELIMBAHUS, AECOPOIIMU U PacTBOpA IJIsl XPAHEHUS] UMEET HEMPABUIbHOE paclpeneeHue
U HE BBIUTPBIBAET OT MpeoOpa3oBaHusi. PeKOMEHAYeTCs MPUMEHSTh KOHTPOJbHBIE TPAHHLIBI OT
0,80 mo 1,20 CV nns cpenHero y kaxxaoro u3 GpoHToB (cM. Tabmuny 4).9To mpuemiiemo,
NIOCKOJIbKY CpefHee He sBisieTcss Mepoil 3(PQPEeKTHBHOCTH KOJIOHKHM, & HCIIOJNB3YeTCs IS
NPOBEPKU MPAaBUIBHOCTH aHann3a. OKUAAETCs, YTO 3TH I'PAHHUIBI OYAYT JHOCTATOYHBIMH IS
BBISIBJICHUSl 3HAUUTEJIbHBIX OTKJIOHEHHUI OT OXHUJaeMbIX pe3yJbTaToB pacuera. bonee kecTkue
KOHTPOJIbHbIE TPaHULIbI TPUBOAAT K HEHYXXHOM 4YyBCTBUTEJIBHOCTU O3TOH MPOBEPKU U
HaOJIF01a€MBbIM PA3IHUHUAM JUTIS K&KAO0H HAOMBKH KOJIOHKH.

Tabmuua 4. Pexkomennyemsie koHTponbHble rpanunsl st HETP, SS u cpennero mpu

ouncTke Ha kojionke Q2 npu mpoussoactee REMICADE® (undnukcumabda)

DpoHT ITapametp Bepx. konT. Ip. Huk. KOHT. rp.

PaBHOBecHOE HETP 0,125 0,003
COCTOSIHUE SS 0,344 H/n




36

Cpennee 1,20 0,80
HETP 0,184 0,019

OtrmbiBka WFI SS 0,156 H/n
Cpennee 1,20 0,80
HETP 0,265 0,024

OTMbIBKA SS 0,691 H/n
Cpennee 1,20 0,80

ITpumep 5. CniocoOs! mpoussoacTea s nonydenuss STELARA® (ycrekunymabda)

IIpennoceinku

[0157] STELARA® (ycrekuHyma®) mpeicTaBiseT coOOi TONHOCTBIO YelOBEYeCKOe
MOHOKJIOHaJIbHOe aHTuTeno (Gl-kamma, KOTOpoe CBSI3bIBACTCS C BBICOKOW a(pPUHHOCTBIO H
cneunpUIHOCTBIO ¢ o0mell cyOrenunuiei p40 yenoBedecknx LUTOKUHOB HHTepIeiikuHa (IL)-
12 u IL-23. YcTexkuHymMad CONEPKUT TSDKENYIO LeTb ¢ AMUHOKHCIIOTHON MOCIIEN0BATEbHOCTHIO
SEQ ID NO: 10 u nerkyro 1enb ¢ aMUHOKUCIOTHOM mocneaosatenbHocThi0 SEQ ID NO: 11;
AMHMHOKHCIIOTHYIO TOCIIEIOBATEIbHOCTh BapuabenpHoro nomena tsokennoit uenu SEQ ID NO: 7
¥ aMUHOKHCJIOTHYIO ITOCIIEIOBATEIbHOCTh BaprabenpbHoro nomeHa yerkoil nenu SEQ ID NO:
8;amuHoOKkucI0THBIE nocienoBaTebHOCTH CDR tsskenoi nemu SEQ ID NO:1, SEQ ID NO:2 u
SEQ ID NO:3; u amunokucnotasie nocinegoBarenbHocTH CDR nerkoit nenu SEQ ID NO: 4,
SEQ ID NO:5 u SEQ ID NO:6. Ces3piBanue ycrekuHymadba c¢ cyoweamnuueit 1L-12/23p40
onokupyer cBssbiBanue IL-12 wmm IL-23 ¢ peuentopom IL-12RB1 Ha mnoBepxHOCTH
HaTypanbHbX KuyiepoB U T-kinetok CD4”, HHruGUpyeT BHYTPUKJIETOUHYIO CUTHANM3AINIO 1L~
12 n IL-23 1 nocnenyoIyro aKkTUBALIUIO U IPOAYKLUIO IMTOKUHOB. AHOManbHas perynasauus IL-
12 n IL-23 accouunpyercst CO MHOJKECTBOM UMMy HOOIIOCPEIOBAHHBIX 3a001€BaHUI.

[0158] Ha ceropnsitnHuii neHbh yeTekKMHYMa0 MOJyYHIT pa3pelieHre Ha MPOaaky BO BCEM
mupe, BKIrO4as crpaHbl CesepHoii Amepuku, EBpombl, HOxnoit Amepuku u Asuarcko-
TUXOOKEaHCKOTO pEeruoHa, MJisi JIEYeHUS B3POCJBbIX TALIMEHTOB, BKJIIOYAsl MALUEHTOB C
XPOHHYECKUM OJISIIIKOBUIHBIM TICOPHUA30M CPENHEH MM TSKEJIOH CTeNeHW /MM aKTHBHBIM
ncopuatiuueckuMm aptpuroM u Oonesnpto Kpona (CD). YcreknHymad Takke OLIGHHBAIOT B
uccienoBannu (asbl 3 IS JIeUEHUs] aKTUBHOMN cHCTEMHOM kpacHoi Bouanku (CKB).

ITocnenoBarenbHOCTH

IMpumep nocnenosarenpHocTel anTuren K 1L-12/1L-23p40, STELARA® (ycTexkunymad)

AMHHOKHUCIIOTHASI TIOCJIEIOBATEIbHOCTh ONPENEIOMell KOMILIEMEHTApHOCTh 00JIacTh
sokeno neru 1| (CDRH1) anturena x IL-12/1L-23p40: (SEQ ID NO:1)

TYWLG

AMHHOKHUCIIOTHASI TIOCJIEIOBATEIbHOCTh ONPEENSOUIel KOMINIEMEHTApHOCTh 00JIacTh
Tsokenoi e 2 (CDRH2) anturena x IL-12/1L-23p40: (SEQ ID NO:2)

IMSPVDSDIRYSPSFQG

AMUHOKHCJIOTHAS nocCaea0BaTCIbHOCTD onpe):[ensﬁomeﬁ KOMIUJIEMCHTAPHOCTDb obnacTtu
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sokenoi e 3 (CDRH3) anturena x IL-12/IL-23p40: (SEQ ID NO:3)

RRPGQGYFDF

AMHHOKHUCIIOTHAs TIOCJIEOBATENbHOCTh ONpPENeoel KOMITIEMEHTApHOCTh 00JacTh
nerkoit nermm 1 (CDRL1) anturena x IL-12/IL-23p40: (SEQ ID NO:4)

RASQGISSWLA

AMMHOKHCIIOTHAsI TOCJIEIOBATENIbHOCT OMNPENeNsoiell KOMILIEeMEHTaPHOCTh 00JIacTh
aerkoit uerm 2 (CDRL2) antutena x IL-12/IL-23p40: (SEQ ID NO:5)

AASSLQS

AMHHOKHUCIIOTHASI TOCJIEIOBATEIbHOCTh ONMPENEeIOMeil KOMILIEMEHTapHOCTh 00J1acTh
aerkoit uenm 3 (CDRL3) anturena x IL-12/IL-23p40: (SEQ ID NO:6)

QQYNIYPYT

AMHHOKHUCIIOTHASI TIOCIIE0BATENIbHOCTD BapruabebHON 00acTH TSHKEJION e aHTUTeNa

K IL-12/1L-23p40 (momuepkuyTsl CDR): (SEQ ID NO:7)
1 EVQLVQSG VKKPGESL SCKGSGYSF TYWLGWVRQ PGKGLDWIG MSPVDSDIR

AE KI T M I Y
61 SPSFQGQVT SVDKSITTA LQWNSLKA TAMYYCARR PGOGYFDF QGTLVTVS
M Y SD R WG S

AMHHOKHUCIIOTHAS MTOCIIEIOBATENBHOCTh BapHaOeIbHOM 00JIACTH JIETKOM LIENH aHTUTENa

Kk IL-12/IL-23p40(monuepkuytsl CDR): (SEQ ID NO:8)
1 DIQMTQSP LSASVGDRYV ITCRASQGIS SWLAWYQQ EKAPKSLIY ASSLQSGVP
SS T KP A S

61 RFSGSGSG FTLTISSLQP EDFATYYCQ YNIYPYTFGQ GTKLEIKR
TD 0

AMHUHOKHUCJIOTHASL IIOCJIENOBATENLHOCTh TSDKEJIOoM wernd adturena x  1L-12/1L-
23p40(noguepkuyTel CDR): (SEQ ID NO:10)
1 EVQLVQS VKKPGESL SCKGSGYSF TYWLGWVR PGKGLDWI MSPVDSDIR

GAE KI T QM Gl Y

61 SPSFQGQV SVDKSITTA LQWNSLKA TAMYYCARR PGQGYFDF QGTLVTVSS
™ Y SD R WG S

121 STKGPSVF APSSKSTSG TAALGCLV YFPEPVTVS NSGALTSGV TFPAVLQSS
PL G KD \ H G

181 LYSLSSVV PSSSLGTQT ICNVNHKPS TKVDKRVEP SCDKTHTCP CPAPELLGG
TV Y N K P P

241 SVFLFPPK DTLMISRTP VICVVVDV EDPEVKFNW VDGVEVHN TKPREEQY
PK E SH Y AK NS

301 TYRVVSV LHQDWLNG YKCKVSNK PAPIEKTISK AKGQPREPQ YTLPPSRDE
LTV KE AL \% L
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361 TKNQVSL VKGFYPSDI VEWESNGQ NNYKTTPPV DSDGSFFLY KLTVDKSR

TCL A PE L S WQ
421 QGNVFSC HEALHNHY KSLSLSPGK
SVM TQ

AMUHOKHCIIOTHAs IOCJIEAOBATENBLHOCTL JIEFKOM 1enu aduturena kK  IL-12/IL-
23p40(moguepkuytel CDR): (SEQ ID NO:11)
1 DIQMTQSP LSASVGDR ITCRASQGIS SWLAWYQQ EKAPKSLI ASSLQSGV

SS VT KP YA PS

61 RFSGSGSG FTLTISSLQP EDFATYYC YNIYPYTFG GTKLEIKR AAPSVFIF
TD QQ Q TV PP

121 SDEQLKSG SVVCLLNN PREAKVQW DNALQSGN ESVTEQDS STYSLSST
TA FY KV SQ KD LT

181 LSKADYEK VYACEVTH LSSPVTKSF RGEC
HK QG N

AMHHOKHUCIIOTHAS [1OCIEN0BaTeIbHOCT 11.-12
AMWHOKUCJIOTHAsI TTOCIIEAOBATEIBHOCTD uejioBedeckoro nnrepneiikuna (IL)-12 ¢ anbda-

u Oeta-cyopenuanuamu: (SEQ ID NO:9)
1 RNLPVATP GMFPCLHH NLLRAVSN QKARQTLEF PCTSEEIDH DITKDKTST

DP SQ ML Y E \%

61 EACLPLELT NESCLNSRE SFITNGSCL SRKTSFMM CLSSIYEDL MYQVEFKT
K T A AL K MN

121 AKLLMDPK IFLDQNMLA IDELMQAL NSETVPQKS LEEPDFYKT IKLCILLHAF
RQ \% NF S K

181 RIRAVTIDR MSYLNASI LKKDVYVV DWYPDAPG VVLTCDTP DGITWTLDQ
\% WE EL EM EE S

241 SEVLGSGKT TIQVKEFGD GQYTCHKG VLSHSLLLL KKEDGIWS ILKDQKEPK
L A GE H TD N

301 KTFLRCEA YSGRFTCW TTISTDLTFS VKSSRGSSD QGVTCGAA SAERVRGDN
KN WL P TL K

361 EYEYSVEC DSACPAAEE LPIEVMVD HKLKYENY SFFIRDIIKP DPPKNLQLK
QE S AV TS P

421 LKNSRQVE WEYPDTWS HSYFSLTFC QVQGKSKR KDRVFTDK ATVICRKNA
VS TP \% EK TS S

481 ISVRAQDRY SSSWSEWA PCS
Y SV
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Kaccersl pekOMOMHAHTHON 3KCIIPECCHU

[0159] Baactosimem M300peTeHUH  TMPUMEHSIOTCS  KacCeThl  PEKOMOMHAHTHOM
SKCIPECCUH, COAEpKAlUe HYKJIEMHOBYK) KHUCJIOTY. IlociaenoBaTenbHOCTh HYKJIEOTHIOB,
Harpumep nocienosarenbHOCTh KJIHK unu reHoMHyro NocienoBaTelbHOCTb, KOAUPYIOLIYHO
AHTUTEJIO Uil IPUMEHEHHsI B CIOCOOe HACTOSIEMy H300pEeTeHHIO, MOYKHO HCIIONB30BATh IS
KOHCTPYUPOBAHUSI KAacCeTbl PEKOMOWHAHTHON SKCHPECCHH, KOTOPYID MOXKHO BBOIUTH IIO
MEHbLIEH Mepe B OIHY JKeJaeMy0 KJIeTKy-xo3siuHa. Kaccera pekOMOMHAHTHOM SKCIPECCHH, KaK
NPABUJIO, COAEPKUT TOJHHYKICOTHZ, (YHKLUMOHAJBHO CBSI3aHHBIA C PEryJSITOPHBIMU
MOCJIEIOBATEIPHOCTSAMU  MHULIMALIMKM  TPAHCKPUIILMK, KOTOPbIE HAIPABJSIIOT TPAHCISLUIO
MOJIMHYKJIEOTHIa B MPEAHA3HAYEHHON AJI Hee KJeTKe-x03suHe. {151 HanpaBieHust SKCIpecCuu
HYKJICHHOBBIX KHCJIOT MOTYT MPUMEHSTHCS KaK T€TEPOJIOTHYHBIC, TAK U HETETEPOJIOTHYHBIE (T. €.
SH/IOT€HHBIE) TPOMOTOPBIL.

[0160] B HekOTOpPBIX BapuUaHTax OCYLIECTBJECHUS BBbLIEJIEHHbIE HYKIEMHOBBIE KHUCIOTEHI,
KOTOpBIE CIIyKaT B Ka4€CTBE MPOMOTOPA, SJHXAHCEPa WM APYTUX 3JIEMEHTOB, MO>KHO BCTPAUBATh
B COOTBETCTBYIOIEE MOJOXKEHHE (BbIIIE, HIWKE WJIM B WHTPOHE) HETETEPOJIOTUYHON (HOPMBI
NOJIMHYKJIEOTHAA IO HACTOSIIEMY H300PETEeHHIO TaKUM 0Opa3oM, 4TOOBI CTHMYJIUPOBATh WIIH
MOMAABJIATh OKCIPECCUK NOJHMHyKJIeoTHAa. Hanpumep, 3HAOreHHbIE NPOMOTOPBI MOXKHO
U3MEHSITD i/ ViVO WIH in Vifro TlyTeM MYTalH, 1eJIeUN 1/ 1IN 3aMEHBI.

BexTops! 1 KJI€TKH-X035€Ba

[0161] Hacrosiimee m3oOpereHune TakkKe OTHOCHUTCS K BEKTOpPaM, KOTOPbIE BKIIFOUAIOT
BBIICJICHHBIE MOJIEKYJIbl HYKJIEHHOBBIX KHCJIOT, KJIETKaM-XO351€BaM, KOTOPbIE IOJY4YEHbI
METO/laMi T€HHON MHXXEHEPHH C PEKOMOMHAHTHBIMU BEKTOPAMH, M K MOJYYEHUIO N0 MEHbLIEH
Mepe oxHoro anturena K IL-23 ¢ moMombl0 peKOMOMHAHTHBIX METOJOB, KOTOPbIE XOpOIIO
M3BECTHBI B JTAHHOW 00JIacTH.

[0162] TTonuHYKIEOTHIBI MOKHO HEOOS3aTENIbHO COSAUHATh C BEKTOPOM, CONEPIKAIIUM
CEJIEKTUBHBIN MapKep, AJisl pa3MHOKEHUS B KJIeTKe-x03siMHe. Kak npaBuiio, niaa3MuHbINA BEKTOP
BBOISIT B OCAJOK, TAKOH Kak ocamok ¢ocdara KanbLius, WIK B KOMIUIEKC C 3apsKEHHBIM
munuaoM. Ecnu B KadecTBe BEKTOpPa HUCHONB3YIOT BHPYC, €r0 MOXHO YIAKOBATh in VItro ¢
MOMOIIBI0 MPUTOJHON YNAKOBBIBAIOLIEH JMHUU KJIETOK, a 3aT€éM BBOJIUTb BHYTPb KJIETOK-
XO351€B.

[0163] Bcrasky JIHK HeoOxonumo GyHKIIMOHATIBHO CBS3ATh C MPUTOIHBIM MPOMOTOPOM.
OKCIPECCHOHHbIE KOHCTPYKTBI JIOMOJHUTENBHO COJAEpKaT CalWThl [ WHULUALUU U
TEPMUHALIMK TPAHCKPHUIILUH, & B TPAHCKPHOMUpPYyeMOH o0macTu - CaliT CBS3BIBAHUS PUOOCOMBI
s TpaHceasiuuu. Koampyromasi 4acTh 3pesblX TPAHCKPHUITOB € 3KCHIPECCHEN KOHCTPYKTaMHU
MPEANOYTUTENBHO COAEPKUT WHULUUPYIOIIUNM TPAaHCISALMIO B Hadajle M TEPMUHUPYIOLIUHN
konoH (Hampumep, UAA, UGA wm UAG), Hagnexkamum o0pa3oM pacroiOKEHHBIH B KOHIIE
Tpancaupyemorn MPHK, mpuueM 11 SKCHpPECcCHM KJIETOK MJIEKONMUTAKIIUX WA 3YKAPUOT
npennoututenbibl UAA u UAG.

[0164] DxcrpeccuoHHBIE BEKTOPBI MPEANOYTUTENBHO, HO HEOOS3aTeNIbHO BKIIFOYAIOT I10

MEHbIEeH Mepe OIWH CeNeKTHBHBIM Mapkep. Takue Mapkepbl BKJIIOYAIOT, Hampumep, 0Oe3



40

OrpaHUYEHUH, reHbl ycrolunBocTH K Merorpekcary (MTX), nurunpodonarpenykrase (DHFR,
natentsl CIHA Ne 4,399216; 4,634,605, 4,656,134; 4,956,288, 5,149,636, 5,179,017,
ammuuuuHy, HeomuuuHy (G418), muxodeHonoBoi kucnore win riayramuHcuHterase (GS)
(matentsr CIITA Ne: 5,122,464; 5,770,359, 5,827,739) nna KyJapTypbl 3yKapUOTHYECKHUX KJIETOK
Y TeHbl YCTOHYMBOCTH K TETPALMKIUHY M aMITULMUINHY JUIA KyJIbTUBHPOBaHUS B F. coli u
Apyrux OakTepusix WIM MPOKAPHOTaX (BBILEYKA3aHHbIE MATEHTHl MOJHOCTHIO BKIOYEHBI B
HACTOSIIIUN JOKYMEHT IyTeM CChUIKH). [IpuropHbie KyJabTypasibHble CPembl M YCIOBHS IUIS
BBILIEYKA3aHHBIX KJIETOK-XO35IeB HM3BECTHbI B JaHHOW oOnactu. Ilpuemiemble BEKTOPBI,
pasyMeercsi, I3BECTHBI CIIELIUAIMCTaM B TAHHOW oOnacTH. BBeeHne BEKTOPHOTO KOHCTPYKTA B
KJIETKY-XO3sIMTHa MOXKET OCYIIECTBJSIThCS MyTeM TpaHC(eKIn nocpeacTsom ¢ocdara KaibIus,
DEAE-nekcTpaHa, KaTHOHHBIX JIMIHMIOB, 3JIEKTPONOPALMH, TPAHCAYKUMH, HHYEKUUH WIn
APYTUX U3BECTHBIX CrIoco0o0B. Takue criocoObl MO CyIIeCTBY OOIEN3BECTHBI H XOPOLIO OMHUCAHBI
B IaHHOHW O0JIaCTH.

[0165] Tlo mMeHbIell Mepe OTHO AHTUTENO, MPUMEHSIEMOE B CIMOCOOE MO HACTOSIIEMY
N300pETEHHNI0, MOKHO 3KCIPECCHPOBATh B MOAU(DHULIMPOBAHHOH (QopMe, TaKOi Kak TMOPUAHBINA
0eoK, ¥ OHO MOXKET BKJIIOYATh HE TOJIbKO CHUTHAJBI CEKPELUH, HO TAK)Ke U JOMOJHUTEIbHBIE
rereposiornunele  (pyHKIMOHaNbHbIE oOsactu. Hampumep, k N-KOHIy aHTHTENa MOXKHO
n00aBIATE 00NACTh AOTMOJHHUTEIBHBIX AMHUHOKHCIIOT, OCOOEHHO 3apsKEHHbIE aMHUHOKHCIIOTHI,
IUISL TIOBBIMIEHHs CTAaOMIIBHOCTH M MEPCUCTEHLINU aHTUTENA B KJIETKE-XO3MHE, a TAKXKe B XOJe
OUUCTKU WJIM B XOJi€ MOCIEAYIOIINX MAHUMYJIALUN U XpaHeHus. Kpome Toro, x aHtureny o
HACTOALIEMY H300PETEHHUIO Ui YIPOLIEHUS OYHUCTKH MOXHO HO00aBIATh MENTHAHBIE 3BEHbSL.
Takue oOnacT MOXKHO YAAIATH Mepe] MPUTOTOBJIEHUEM I'OTOBOTO aHTUTENA WJIM 10 MEHbLIEH
Mepe OHOro ero gparmenra. Takue criocoObl OMUCaHbI BO MHOTHX CTAHAAPTHBIX JIAOOPATOPHBIX
PYKOBOJZICTBAX, ¥ 3TH CHOCOOBI OOIIEN3BECTHBI U XOPOLIO ONMUCAHBI B TAHHOH 00J1aCTH.

[0166] CnieunanucThl B JAHHOM OONACTH 3HAIOT MHOXKECTBO SKCIPECCUPYIOLINX CHUCTEM,
JOOCTYIHBIX ISl SKCIPECCUU HYKJIEWHOBOW KHCIOTBI, KOTUPYIOIEH OeNoK, MPUMEHSIEMbIH B
crocobe Mo HacTosmeMy H300peTeHur0. AJIbTEPHATHBHO HYKJIEWHOBBIE KHCIOTBI MOKHO
SKCIIPECCUPOBATh B KJIETKE-XO3SIMHE MyTeM 3amycka (IyTeM MpOLEenypbl) B KIETKE-XO3SHHE,
koTopasi comepxut sHaorenHyro JIHK, komupyromyro anTtuteno. Takue CrocoObl XOpOIIO
WU3BECTHbI B IaHHOW oOjacTw, Hampumep, kak ommcano B mareHtax CIIIA Ne 5,580,734,
5,641,670, 5,733,746 u 5,733,761.

[0167] K xyeTkaM, UCHOJB3YEMBIM ISl MMOJYUYECHUSI aHTUTEN, UX OMPENEJICHHBbIX 4acTeu
WA BapUAHTOB, OTHOCSTCS KJIETKH MileKonUuTaromux. CUCTeMbl KJIETOK MJIEKOMUTAOLUX YacTo
KYJIBTUBUPYIOT B BUJE KJIETOYHBIX MOHOCJIOEB, HO KJIETKH TaKXe MOXKHO aJanTHUpOBaTb AJis
BBIPAIMBAHNUS B CYCIICH3HMH, HalpUMep, BO BCTPAXHBAEMbIX Konbax win Omopeakropax. B
TaHHOW olOnactu pa3paboTaHO HECKOJBKO NPUEMIIEMBIX JIMHUH KIIETOK-XO035€B, CIIOCOOHBIX
SKCIIPECCUPOBATh WHTAKTHBIE TNIMKO3WIMPOBAHHBIE OSJIKH, U K HUM OTHOCATCS, Hanpumep, COS-
1 (mampumep, ATCC® CRL1650), COS-7 (manpumep, ATCC® CRL-1651), HEK293, BHK21
(mampumep, ATCC® CCL-10), BSC-1 (mampumep, ATCC® CCL-26), kneTku sHIHUKA
kutaiickoro xomsiuka (CHO), Hep G2, P3X63Ag8.653, Sp2/0-Agl4, Hela u 1. m., KOTOpBIE
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MOXHO TMONy4HuTh, Hampumep, B American Type Culture Collection, r. Manaccac, mTar
Bupmxuaus (www.atcc.org). B HEKOTOpBIX BapHaHTaxX OCYLIECTBIEHHS K KIETKaM-XO3s€BaM
otHocsATcs KineTku CHO u kneTku TUMQOUAHOTO NMPOUCXOXKICHHS, TAKHE€ KaK MUEJIOMHBIE U
mum¢pomHble ki1eTky, Hanpumep kietkn CHO-K1, knerku P3X63Ag8.653 (ATCC® CRL-1580)
u kietku Sp2/0-Agl4 (ATCC® CRL-1581).

[0168] DxcrpeccHOHHBIE BEKTOPHI AJIsl TAKUX KJIETOK MOTYT BKJIIOYATh OAHY WJIH OoJee
U3 CJEIYIOLINX ITOCIe0BATEIbHOCTEH I KOHTPOJIS SKCIIPECCUH, TAKHUX KakK, 0e3 OrpaHu4eHHHH,
TOYKa Hayaja PEeIUIMKALWHU, MPOMOTOp (HAmpUMep, MO3JAHUE WIM paHHUE TpoMoTopbl SV40,
npomotop CMV (marentsr CIIIA Ne 5,168,062; 5,385,839), npomorop HSV tk, mpomotop pgk
(bochornuueparkunasza), npomorop EF-1-anpda (matenr CIIA Ne 5,266,491), mo MeHbluei
Mepe OIMH MPOMOTOP YEJIOBEYECKOr0 MMMYHOTJIOOYJIMHA, SHXaHCep W/HIN WH(POPMALMOHHbIC
CalThl Ui TPOLECCHHra, TaKWe KaK CaWThl CBSI3bIBAHUS pubocoM, caitel crutaiicuara PHK,
CalThI TOJINAICHUINPOBAHUS (HarpuMep, caliT npucoeanaenus noiau-A Goasmoro T-Ag SV40)
U TIOCIIEIOBATEIbHOCTH TEPMHHATOPOB TPAHCKPUMIUH. {151 MOMyYeHUs] HYyKJIEWHOBBIX KHCIIOT
WM OENKOB MO HACTOSIIIEMY H300PETEeHHI0 MOXKHO HCIOJB30BaTh U PYTrUe U3BECTHBIE W/WIH
MOCTaBJIsieMbIe KJIeTKH, Hanpumep o katanory American Type Culture Collection Catalogue of
Cell Lines and Hybridomas (www.atcc.org), qub0 u3 Opyrux M3BECTHBIX MM KOMMEPYECKHX
UCTOUHHUKOB.

[0169] B cnyuyae ncronbp3oBaHHs 5YKAPUOTHUECKHUX KJIETOK-XO035€B B BEKTOP OOBIUHO
BCTPAMBAIOT MOCJIENOBATENbHOCTH TOJUAACHWINPOBAHUS WM TEPMHUHALMH TPAHCKPUITLIUH.
Hanpumep, B  KkadecTBe IOCNEAOBATENBPHOCTH  TEPMUHALIMM  MOXXHO  HCIOJB30BATh
NIOCJIEIOBATENILHOCTD MOJHAEHIIINPOBAHNSA U3 I'eHa ObIUbero ropMoHa pocTa. Bo3MoskHO Takxke
nobaBieHre MOCIEeNOBAaTENbHOCTEH JJIs1 TOYHOro CrulaiicuHra TpaHckpunra. Ilpumepom
CTUTAHICMHIOBOM TOCHENOBAaTeIbHOCTH siBiisieTrcss WHTpoH VPl u3 SV40 (Sprague, et al.,
Expression of a recombinant DNA gene coding for the vesicular stomatitis virus nucleocapsid
protein. J. Virol. 45:773-781 (1983)). Kpome TOro, B BEKTOP MOXKHO HOOaBISATH
NOCJIEIOBATEIbHOCTH T€HOB JIJIsl KOHTPOJISL PETIMKALIMU B KJIETKE-XO3sIHE, H3BECTHBIC B TAHHOM
obnacrtu.

Knerounsie muaun CHO

[0170] HecmoTpst Ha TOCTYMHOCTb HECKOJIBKUX APYTUX JIMHUM KJIETOK MJIEKONUTAOLINX,
OOJIBLITMHCTBO MPOM3BOJUMBIX B HACTOSALIEE BPEMsl pEKOMOWHAHTHBIX TEPANEBTHUECKUX OEIKOB
MOJIY4YarOT B KJIeTKaxX simyHuKa kuraiickoro xomstaka (CHO) (Jayapal KP, et al. (Jayapal KP, et
al. Recombinant protein therapeutics from CHO cells-20 years and counting. Chem Eng Prog.
2007, 103:40-47; Kunert R, Reinhart D., Advances in recombinant antibody manufacturing. App/
Microbiol Biotechnol. 2016;100(8):3451-61). K ux npemmymiecTBaM OTHOCSITCS, HAmpuMep,
XOPOLINH POCT B BHJIE NPUKPETUICHHBIX KJIETOK WJIN B CYCHEH3UH, CIOCOOHOCTD a1aliTHPOBATHCS
K OeCChIBOPOTOUHBIM CpeaM U CpelaM C ONpPEeAeSICHHBIM XUMHYECKHM COCTaBOM, BBICOKAs
NPOAYKTUBHOCTh M C(HOPMHUPOBAHHAS HUCTOPUS ONOOPEHHS pEryJIHPYIOIIUX OpPraHoOB Ha
NPOAYKIMIO TEPANEBTUUECKUX PEKOMOMHAHTHBIX OenkoB. OHM TakKe OYeHb JIETKO MOANAI0TCA

reHeTUYeCKUM  MonupukamusiM, U CrnocoObl  TpaHC(PEKUIUH  KIETOK,  HKCIPECCHH
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pPEeKOMOMHAHTHOTO OeJika U CeNeKLUU KIIOHOB Xopomo oxapaktepuzosanbl. Kierku CHO Takxke
MOTyT oOOecneunBaThb COBMECTHUMBIE C YEJOBEUECKHM OpPraHM3MOM IOCTTPAHCISLIUMOHHBIE
monudukanuu. B Hacrosmem nokymenrte tepmuH «kietku CHO» Bkmrowaer, Hampumep, 0e3
orpannuenuii, CHO-DG44, CHO-KI, CHO-M, CHO-S, CHO GS knockout, a Takxke ux
MoAN(UKALUU U TPOU3BOJIHBIE.

Knonuposanue u sxcnpeccus B kinerkax CHO

[0171] OmHuM M3 BEKTOPOB, YaCTO HCHOJb3yeMbIX ais skcrpeccuu B kiaerkax CHO,
spisiercss pC4. Ilnasmupa pC4 siBisiercst mpousBonnoi ot miasmuasl pSV2-dhfr (ATCC®
37146). ITnazmuna conepxut MmbirHabii reH DHFR non konTponem panHero npomoropa SV40.
Knetkn sM4HMKAa KUTAHCKOTO XOMSYKA MM IPYTHe KJIETKU, He UMEKIue AUruaApodoIaTHON
AKTUBHOCTH, TPAHC(HULMPOBAHHBIC YKA3aHHBIMU IUIA3MHIAMH, MOKHO OTOHMpPATh, BBIPALIUBAS
KJIETKH B CeleKTUBHOH cpene (Hanmpumep, anbdpa mmuyc MEM, Life Technologies, T.
I'eiitepcOepr, mTatr MbpuneHn) ¢ go00aBleHHEM XUMHOTEPANEBTHYECKOrO Iperapara
metoTpekcara. Ammmndukarus renoB DHFR B kieTkax, pe3ucTeHTHbIX K MeToTpekcaty (MTX),
xopouro onucana (cMm., Hanpumep, F. W. Alt, et al.,Selective multiplication of dihydrofolate
reductase genes in methotrexate-resistant variants of cultured murine cells. J. Biol. Chem.
253:1357-1370 (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 kierkax, BBIPALIEHHbIX IPH BO3PACTAIOINMUX KOHLEHTparwsix MTX,
pa3BUBAETCS YCTOHYMBOCTD K JTOMY JIEKAPCTBEHHOMY CPEACTBY IyTEM UYPE3MEPHOTrO
npoxnyuuposanus pepmenra-muiiend, DHFR, B pesynprare ammmnduxanuu resa DHFR. Ecnu
k reny DHFR npucoeannuTth BTOpOH reH, Kak MPaBUJIO, MPOUCXOAUT €ro KoaMIUTU(pHUKALH U
cBepxakcnpeccus. CrienuanucrtaM B JaHHOM 0OOJacTH M3BECTHO, UTO TAKOW MOJXOX MOKHO
UCTIONIb30BaTh sl pa3pabOTKU  KJIETOUHBbIX JIMHUE, Hecyumx Oojee 1000  komwit
aMITUGUIUPOBaHHOTO (-bIX) TeHa (-0B). 3aTeM, KOrAa METOTPEKCAT OTMEHSIIOT, MOJy4aroT
KJIETOUHBIC JIMHUU, COAEp KAllue aMIUTU(PHUIUPOBAHHBIA T'€H, UHTETPUPOBAHHBIA B OIHY WM
0oJjiee XpOMOCOM KJIETKH-XO3sIMHA.

[0172] IInasmuma pC4 comepKUT ISl SKCIPECCHU HHTEPECYIOIIEero T'eHa CHUJIbHBIN
npoMotop muMHHOrO konueoro mnosTopa (JIKII) Bupyca capkombr Payca (Cullen, et
al.,Functional analysis of the transcription control region located within the avian retroviral long
terminal repeat. Mol. Cell. Biol. 5:438-447 (1985)) ruroc parMeHT, BbIIEICHHBINA U3 SHXAHCEPA
HEMEIJICHHO paHHEero reHa nuromerajosupyca 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)). ITocne nmpoMoTOpa PACHOIOKEHBI CANTHI PACLICTUICHUS PECTPUKLIMOHHBIX
¢depmentoB BamHI, Xbal u Asp718, koTopble MO3BOISAIOT UHTErPUPOBATh TeHbL. 11o3amu 3THX
CaliTOB KJIOHHUPOBAHHS IUIA3MHUIA CONEPXKUT 3'-UHTPOH U CANT NOJMANEHMJIMPOBAHMS T'€HA
NPENpONHCYJINHA  KpbICHl. 11 SKCOpeccHMu  Takke MOXHO  HCIOJNb30BaThb  APYrue
BBICOKO3((EKTUBHBIE MPOMOTOPHBI, HAPUMEP MPOMOTOpP OeTa-aKTHHA 4YeJOBEKa, PAHHUE HIIH
no3aHue MpoMoTopbl SV40 min ATUHHBIE KOHIIEBBIE IOBTOPBI APYTHX PETPOBUPYCOB, HAIIPUMED

BHUY u HTLVI. Cucremsr skcrpeccun reHoB Tet-Off u Tet-On or xomnanmmu Clontech u
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NOJOOHBIE CHUCTEMBI TAK)K€ MOXKHO HCIOJB30BATH I PETYJIUPYEMON 3KCIPECCHU OENKOB B
kierkax muekonurarommx (M. Gossen, and H. Bujard, Tight control of gene expression in
mammalian cells by tetracycline-responsive promoters. Proc. Natl. Acad. Sci. USA 89: 5547-
5551 (1992)). Ina nommanenunuposanuss MPHK Taxoke MOXKHO MCTIONB30BaTh APYTHe CUTHAJBL
HanpuMep U3 TOPMOHA POCTa YeJIOBEKA WM I'eHOB IIOOMHOB. CTaOMIIbHBIE KJIETOYHBIE JIMHUH,
HeCylIe UHTEPECYIOINI TeH, HHTerPUPOBAHHBII B XPOMOCOMBI, TAK)K€ MOXKHO OTOHpATh MOCe
KOTpaHC(EKIMH C CEeNeKTHBHBIM MapkKepoM, TakuMm kak gpt, G418 wmm rurpoMuLyH.
[IpenmMyiecTBOM SIBJISIETCSl UCIOJIb30BaHUE BHa4asie Oojiee OJHOTO CEJEKTHMBHOTO MapKepa,
Hanpumep G418 mtroc MeToTpekcar.

OOmme crniocoObpl OUUCTKH

[0173] Autureno k IL-12/IL-23p40 wmu x IL-23 MOXHO BBIAEISATH U3 PEKOMOMHAHTHBIX
KJIETOUHBIX KYJBTYP U OYHINATh XOPOLIO U3BECTHBIMH CIIOCO0aMH, BKJIFOUasi, 0€3 OrpaHUYEHHHH,
HampUMep, OYHUCTKY C MOMOIIBI0 Oenka A, ocaxaeHue Cyib()aToM aMMOHHUS WIH 3TaHOJIOM,
SKCTPAKLHUIO KUCJIOTOM, aHUOHO- HJTH KATHOHOOOMEHHYIO XpoMaTtorpaduro, xpoMatorpaduio Ha
bochouemmonoze, rugpopodbHyro  xpomarorpaduro, adpdurHYIO  Xpomarorpaduro,
Xpomarorpaduo Ha THAPOKCHANATUTE U Xpomarorpadur Ha JEeKTHHE. [ O4MCTKH MOKHO
TaKKe UCTIONIb30BaTh BBICOKO3(DPEKTUBHYIO JKUAKOCTHYIO Xpomatorpaduto (BOXKX).

[0174] IIpu wucnoOnB30BaHMM B HACTOSILIEM [OKYMEHTE TEPMHUHBI «AHTUTENO» WU
«aHTHUTENa» OTHOCSTCS K MOJIEKyJiaM OMOAHAJIOTOB AHTHUTEN, YTBEPKACHHBIM B COOTBETCTBUU C
3aKOHOM O IIEHOBOM KOHKYPEHIIMM M MHHOBaLMAX Ouojormueckux jekapcts 2009 r. (3akoH
BPCI) u aHanornyHeIMU 3aKOHAMHU U HOPMaTHBaMM BO BCeM Mupe. B cooTBeTcTBHU € 3aKOHOM
BPCI moxer ObITh MPOAEMOHCTPUPOBAHO, YTO AHTUTEJNO SABJISETCA OMOAHAJIOrOM, €CJIU JIaHHbIE
MOKA3bIBAIOT, YTO OHO SBJIAETCS «OYE€Hb CXOKUM» C STAJOHHBIM IMPOAYKTOM, HECMOTpPsl Ha
HE3HAYUTEIbHbIE PA3JINYUs B KJIMHUYECKU HEAKTUBHBIX KOMIIOHEHTAX, U «OXKUIAETCs», YTO OHO
JacT TOT K€ KIMHWYECKUHM pe3ylbTaT, 4TO U J3TAJOHHBIA MNPOAYKT, C TOYKH 3pEHHs
Oe3omacHocTH, YucTOTHI ¥ akTUBHOCTU (R. Dolinar, F. Lavernia, and S. Edelman. A GUIDE TO
FOLLOW-ON BIOLOGICS AND BIOSIMILARS WITH A FOCUS ON INSULIN. Endocrine
Practice: pespanb 2018 r., Vol. 24, No. 2, pp. 195-204). DT Monekyab-OHOAHAIOTH aHTUTEI
MpeIararoTCcsl MO COKPALIEHHON CXeMe YTBEP)KIAEHUs, MPU KOTOPOH 3asBUTENb I0JIaraeTcs Ha
KJIMHAYECKHE JaHHBbIE 3TAJOHHOTO TPOAYKTa u3o0peraTens aiisl TOJNy4YeHHst OnOOpeHHs
Peryaupyromux opraHoB. 110 CpaBHEHHIO ¢ UCXOIHBIM 3TAJIOHHBIM H300PETEHHBIM aHTHTEJIOM,
kotopoe Obuto omobpeHo FDA Ha OCHOBaHMHM VCHEUIHBIX KJIMHUYECKHUX HCCIIECIOBAHUM,
MOJIEKyJIa-OMOaHaJIoOr aHTUTENA B HACTOSIIIEM TOKYMEHTE Ha3bIBAETCS «OHOIpenapaToM BTOPOTO
smenoHa». B coorBerctBum ¢ HactosmuM JgokymMeHTOM STELARA® (ycrekuHymal)
MpeaCcTaBisieT cO0ON HMCXOMHOE 3TajloHHOe m3oOpereHHoe antuteno k I1L-12/23p40, koropoe
obu10 onobpeHo FDA Ha OCHOBaHMM YCHEIIHBIX KIMHUYECKUX HCCIICIOBAHHM. YCTEKHMHYMad
nocrtyreH B nponaxe B CIIA ¢ 2009 r.

[0175] IIpu ucronap30BaHUM B HACTOSALIEM AOKYMEHTE TEPMHUH «AHTUI€HCBSI3bIBAKOLIUN
¢parMeHT» OTHOCHTCS K (pparMeHTy aHTWUTENa, TAKOMy Kak, Hampumep, auareno, Fab, Fab’,

F(ab’)2, Fv-pparment, crabunusnpoBaHHblil AuCYIbpuAHbBIMUA cBa3siMu Fv-pparment (dsFv),
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(dsFv),, oucneunduueckuii dsFv (dsFv-dsFv’), crabunusupoBanHoe MuCyIb(UIHBIMUA CBSI3SIMH
nuareno (ds-nmaresno), ogHoUenoYeyHasi Moyiekyna antutesa (scFv), oqHOmoOMeHHOe aHTUTEeNo
(sdab), scFv-mumep  (IByXBaJIeHTHOE€  AHTUTENO), MYJbTUCHIEHU(PUIECKOEe  AHTHUTEIO,
oOpa3oBaHHOE W3 YacTU aHTUTeNa, coaepxamel oxny wuiaun Oonee CDR, BepOmroxbe
OJTHOZIOMEHHOE aHTHUTEJIO, HAHOTENO, IOMEHHOE aHTUTENIO, JIByXBAJIEHTHOE JOMEHHOE aHTHUTEJIO
WM 000N Ipyroi (parMeHT aHTUTeNa, KOTOPBI CBSA3bIBAETCS C AHTUTE€HOM, HO HE COIEPIKUT
HOJIHOW CTPYKTYpPbl AQHTUTENAa. AHTHUICHCBS3BIBAIOLINN (parMeHT o0siamaer BO3MOKHOCTBHIO
CBSI3bIBAHUS C TEM K€ AHTHI'€HOM, C KOTOPBIM CBSI3bIBAETCS] UCXOHOE AaHTUTENIO WJIM UCXOTHBIN
¢parmMeHT aHTHUTENAa. B COOTBETCTBMM C KOHKPETHBIMU BAapUAHTAMU OCYLIECTBIICHHS
AHTUTEHCBS3BIBAIOIINN  (parMEeHT COAepKUT BapuadelabHYH0 O0JNAcCTh JIETKOH  LIemw,
KOHCTaHTHYIO 00JIacTh JIerkod menu u cerMeHT Fd (T. e. y4acTtok msoicenoil yenu, KOTOPBIA
BKJroueH B Fab-gparment). B cooTBeTcTBMM C OPYTMMH KOHKDPETHBIMH BapHAaHTaMH
OCYIIECTBIICHHUsI aHTUTeHCBSI3bIBAIOLIHNH (hparmeHT conepxkut Fab u F(ab').

O0630p MPON3BOACTBEHHOT'O MPOLIECCA

[0176] STELARA® (ycrexkmnyma®) mpousBomsT B xome 10-cTamuitHOro mporecca,
KOTOPBII BKIIOYAET HETpepbhIBHOE NMep(y3nOHHOE KYJIBTHBUPOBAHHE KJIETOK C MOCIEAYIOLIeH
ouncTKoi. O030p MPOU3BOACTBEHHOTO MpoLiecca npeacrapieH Ha ®UT. 39.

[0177] Hcnomb3yemble B  HACTOSIIEM  AOKYMEHTE  TEPMHHBI  «KYJIBTypay,
«KYJBTUBUPOBAHUEY, «KYJIbTHBHPOBAHHBIN» U «KJIETOUHAS KYJbTYpPa» OTHOCATCS K MOIYJISLIUH
KJIETOK, KOTOpasi CyCHEHIMPOBaHa B Cpelie B YCIOBHSX, MPUEMIIEMbIX JJIsI BBDKUBAHUS W/WJH
pocta momynsanuu kierok. Kak Oyner odyeBHAHO M3 KOHTEKCTa OOBIYHBIM CIEHAIUCTaM B
TaHHOM 00JIacTH, 3TU TEPMHUHBI, UCIOJb3yEMble B HACTOSIIEM JOKYMEHTE, TaKXKe OTHOCITCSA K
KOMOMHALIMY, BKJIIOYAIOIIEH MOMyJSALUI KJIETOK U Cpeay, B KOTOPOM MOMyJsLUA
cycrniennupoBaHa. Kierounass KynpTypa BKJIOYaeT B ceOs, HampuMep, KJIETKH, BbIPALCHHbIE
criocobaMH  MOPIMOHHOTO  KYJBTHBUPOBAHMS, KYJIbTUBHUPOBAHUS C MOANMTKOW  WIH
nepy3MOHHOTO KYJIbTUBUPOBAHMS KJIETOK M T. I. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHHUS
KYJIbTYpa KJIETOK MPEACTABJISIET COOOH KYJIbTYPY KJIETOK MIIEKOMUTAIOIINX.

[0178] KnerouHble JUHUHM AJiT MPUMEHEHHs] B HACTOSIIEM HM300pPETEHUU BKJIFOYAIOT
KJIETOUHBIC JIMHUH MJICKOITUTAIOIINX, BKJIFOYast, 0€3 OrpaHMYeHHH, KJIETKH STMYHUKA KUTAHCKOTO
xomstuka (knetkn CHO), yenoseueckre sMOproHanbHbIe Ki1eTku nodek (kiaetkn HEK), kietku
NOYKH HOBOPOXIEHHOro xomsiuka (kietku BHK), kieTku MbIIIMHOW MHEIOMBbI (Hampumep,
kietkn NSO u kietku Sp2/0) u kieTku yenosedeckon ceryarku (Hanpumep, kietku PER.CO).

[0179] Hcnonb3yemble B HACTOALIEM JOKYMEHTE TEPMHHBI «Cpefda C 3aJaHHBIM
XUMHYECKHM COCTaBOM», «Cpela C OINpPENeJIeHHbIM XMMHYECKHM COCTaBOMY», «THOPHIOMHAs
cpena ¢ OIpeneNeHHbIM XUMHYECKUM COCTaBOM» WM «Cpela C OMNPEeNENICHHBIM XHMHUYECKHM
COCTaBOM JUIsI THOPHUIOM» OTHOCATCSI K CHHTETUYECKOH Cpene IJIsl BbIpAIlUBAHUs, B KOTOPOU
U3BECTEH XapaKTep M KOHIEHTPALUs BCEX KOMNOHEHTOB. Cpembl ¢ 3aJaHHBIM XHMUYECKHM
COCTaBOM He conepkaT OaKTepHajbHBIX, APOXIKEBBIX, JKMUBOTHBIX WM PAaCTUTENbHBIX
SKCTPAKTOB, CHIBOPOTKH M TUIA3MbI JKUBOTHBIX, XOTSI OHH MOTYT BKJIFOYAaTh UJIM HE BKJIIOYATH B

cebst OTACJbHBIEC KOMIIOHCHTBI PACTUTCIIBHOTO WU JKUBOTHOI'O MPOHUCXOKACHUA (Haan/IMep,
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Oenxu, monunentuabl U T. A.). Cpenbl ¢ 3aJaHHBIM XUMHYECKUM COCTAaBOM MOTYT COZEpPKaTh
HEOpraHM4YeCKHe COJH, Takue Kak ocdarpl, Cyabdarsl U T. 1., HEOOXOIUMBIE [T TTOAIEPIKAHHS
pocta. McTouHHK yriepona sIBIETCS 3aJaHHBIM U, KakK MPaBHIIO, TPEACTaBIseT cOOON caxap,
TaKOM Kak IJIIOKO03a, JIAKTO3a, rajakTos3a U T. I, WIIN APyTrue COeIUHEHMUs], TaKue KaK TIHLEPHH,
JIAKTaT, aleraT U T. 1. XOTSA B HEKOTOPBIX CpPenax C ONpeAeseHHbIM XUMHUYECKHUM COCTaBOM B
KadecTBe Oydepa Takke UCTONIB3YIOT (GochaTHbIe COMHM, MOXKHO HUCTIOJIB30BaTh ApyTrHe Oydepsl,
Takue Kak LUTpaT, TpudTaHoJaMMH U T. 1. K mpumepam HOCTynHBIX B INpoAaxke cpern ¢
3aJaHHBIM XHUMHUYECKHM COCTaBOM OTHOCSTCs, Oe3 orpanuueHui, cpema ThermoFisher’s CD
Hybridoma Medium u cpema CD Hybridoma AGT™ Medium, pa3nu4Hbie Cpenbl THIA
Dulbecco's Modified Eagle's (DME) (Sigma-Aldrich Co; SAFC Biosciences, Inc), nutatenbHas
cmech Ham's Nutrient Mixture (Sigma-Aldrich Co; SAFC Biosciences, Inc), nx komMOMHaIMU U
T. . Croco0bl MoONy4eHHus Cpel C 3aJaHHBIM XHMHYECKHMM COCTAaBOM H3BECTHBI B JTAHHOH
obsactu, Hanpumep, u3 mareHToB CIIIA Ne 6,171,825 u 6,936,441, WO 2007/077217 u 3asBOK
Ha nateHT CIITA Ne 2008/0009040 u 2007/0212770.

[0180] Mcnonb3yemblli B HACTOSIIIEM JOKYMEHTE TEPMHH «OHOPEAKTOP» OTHOCUTCS K
T000My COCYy, UCTIOIB3YEMOMY TSl BBIPALTUBAHHISI KJIETOYHOH KYJIbTYpbl. BrOpeakTop MokeT
ObITH JIFOOOTO pasMepa, MPH YCIOBHU YTO €r0 MOKHO HCIIOJIb30BaTh AJIS KYJIbTUBHUPOBAHHS
KJIETOK. B ompeneneHHbIX BapuaHTaX OCYLIECTBICHHMS TaKHE KJIETKU MPEACTABISIIOT COOOH
KJIeTkn Mmilekonurarommx. Kak npasuno, Ouopeakrop Oyner umerb 00beM 1o MeHbIneil mepe 1
JUTP U MOXKeT uMeTh o0beM 10, 100, 250, 500, 1000, 2500, 5000, 8000, 10 000, 12 000 auTpos
wi Oosnee uiam JrOOOH NMPOMEKyTOUHBIH 00BeM. BHyTpeHHME ycinoBus OuMOpeakTopa, B TOM
yucie, noMumo mnpodero, pH u Temmeparypy, HeoOsA3aTeNbHO KOHTPOJUPYIOT B TEUEHHE
nepuoza KyJIbTUBUPOBaHUS. buopeakTop MOXeT COCTOATh M3 JIIOOOro marepuaia, KOTOpPbIH
MOJXOIUT AJIL COAEPKaHUs KYJbTYpP KJIETOK MJIEKOMHTAIOLINX, CYCHEHIUPOBAHHBIX B Cpele B
YCJIOBUSIX KYJbTUBHUPOBAHUS, COOTBETCTBYIOLIMX HACTOSIIEMY M300pPETEHHIO, BKIHOUAsl CTEKJIO,
MJIACTUK WIM MeTasul. Mcronb3yemblil B HACTOSIIEM TOKYMEHTE TEPMHUH IIPOU3BOACTBEHHBIN
OuopeakTop» OTHOCUTCS K TOTOBOMY OMOpPEaKTOpy, HCIOJIb3YeMOMY IMpH MPOHM3BOACTBE
UHTEPECYIOIIEro MOJIMMENTUaa WK TirKonpoTerHa. O0beM MpOU3BOACTBEHHOTO OHOpEaKTopa,
KaK MPaBUJIO, COCTABJISIET 1O MeHbIeil Mepe S00 nuTpoB u MoxkeT coctasisaTh 1000, 2500, 5000,
8000, 10 000, 12 000 mutpoB umu Oonee wiu JOOOH MPOMEKYTOUHBIH 00beM. CrienHnaaucT B
TaHHOM o0nacTH OyAeT 3HaTh U CMOJKET BbIOPATh MpUEMIIEMble OMOPEAKTOPHI ISl TPUMEHEHUSI
Ha MPAKTHUKE B HACTOSIILEM U300PETEHUH.

[0181] [IlpenBapurenpHOE  KyJAbTUBHPOBAHHUE, PA3MHOXKEHHE M MNPOAYKLHIO
yCTeKMHYyMa0a BBIMONHAT Ha cragud | wu craauu 2. Ha cragum | uHUOMUPYIOT
NpeABapUTEIbHOE KYJIBTUBUPOBAHUE M3 OXHOTO Min Oonee PprakoHOB U3 pabovero KIeTOYHOrO
OaHka,  comepkamero  TpaHCQUIUpPOBaHHbIE  KIeTKH  Sp2/0,  3KCHpeccHpyroue
nocienosarenbHocty HC u LC ycreknmHymaba, pasMHOMKAIOT KJIETKH B KYJIBTYPAJIbHBIX
(bakoHaxX, OJHOPA30OBBIX KYJBTYPATbHBIX MEIIKaX M 3aTPaBOYHOM OmopeakTope odvemom 100
1. Knetku KynbTUBHPYIOT IO MOJNYYEHHs KJIETOYHON IUIOTHOCTH M 00beMa, HEOOXOIUMBIX IS

1oceBa B MPOU3BOACTBEHHBIN Onopeakrop oobemom 500 1. Ha craguu 2 KIETOYHYIO KYJIbTYpY
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nepdy3upyroT B TPOU3BOACTBEHHOM OmopeakTope oO0bemMoM S500 Ji, UCHONB3Ysl CUCTEMY
yIepKaHHsl KJIETOK C IMOJIOBOJIOKOHHBIM (PUIBTPOM M NEPEMEHHBIM TaHT€HIHAJIbHBIM MTOTOKOM
(ATF). U3 cucrembr ATF cobuparoT mnepmear KIETOYHOH KynbTypbl (ypoxai), KJIETKH
yIEePKUBAIOT B OMOpPEAKTOpe U KYJIbTYPY IMOMOJHSIOT CBEXel cpenoi. Ypokalh U3 OJHOTO WM
Oonee MPOM3BOACTBEHHBbIX OHOpeakTopoB oObeMoM 500 1 MOKHO OOBEAMHSTH HA CTAAMU 3.
Yposkaii ouninaroT ¢ nomoinbo addunaHoi Xpomarorpaduu co cmosnoii MabSelect ¢ Genkom A.
ITonyuennslii smoar mnpsmoro 3axsata npoxaykra (DPC) 3amopaxkuBaioT n0 nanbHEHIIEH
o0OpaboTku.

[0182] Ouumctky ycrekmHymada ¢ momombto DPC BbimonmHsitoT Ha 4-8-if cramusix C
MIOMOIIBI0 HOHOOOMEHHOH XpoMatorpapuu U APYrUX CTAAUM JUIsi WHAKTHBALUN WIH YAAJCHUS
NOTEHIMAJbHBIX BUPYCHBIX 3arpsisHeHuin (oOpaboTka pactBopurenem/nereprentom [S/D] u
¢bunbTpanus ans ynaineHus BupycoB). Omoatel myisi DPC Ha cragmm 4 pa3sMOpaskuBaroT,
OOBEOUHSIOT U (QUIBTPYIOT, HA CTaguu S5 WHKYOHPYIOT ¢ Tpu-H-Oytundocparom (TNBP) u
oOpabareiBaroT mosucopoaTom 80 S/D i WHAKTHBALMH JIFOOBIX MPUCYTCTBYIOIIUX BHPYCOB B
murmuaHoi obonouke. Pearentst TNBP u momucopOar 80, arperaTel M mpuUMeCH yHAIAIOT U3
yCTeKnHyMada Ha CTaauu O C UCIOIb30BaHIEM KAaTHOHOOOMEHHOH Xpomarorpaduu Ha cedapose
SPXL®. VYcrekunymad Ha craguu 7 JOTOJHHUTENBHO OUYMINAKOT C HUCIHOJb30BAHUEM
aHMOHOOOMeHHOU xpomartorpaduu Ha cedapoze QXL® nnsa ymanenuss IHK, BupycoB u
npumecedi. Ha cragmm 8 ouMImeHHBIH ycTekMHyMad pa30aBisitoT W QUIBTPYIOT depe3
3aneprxuBaromuii BUpycel Gpuibtp (NFP®).

[0183] ITonyuenue mpenBapuTebHO oAroToBNeHHON Maccel (PFB) u moarorosieHHON
maccol (FB) ycreknnymaOa BeimonHsAOT Ha cragusax 9 u 10 coorBerctBeHHo. Ha cranuu 9 Ha
CTaauu yJabTPaQUIbTPALUKN YCTEKHHYMAaO KOHLEHTPUPYIOT, a Ha CTaaAuU AHapUIbTPaId
n00aBIAIOT COMIACHO COCTABY SKCLUIHMEHTHI U YAAIAOT QyHKunoHanbHble Oydepubie comu. Ha
craguu 10 x ycrekunymady PFB noGasnsror nonmucop6ar 80 ¢ nmonyuennem FB. FB punbsrpyroT
B MOJIUKApOOHATHBIE KOHTEHHEPHI JJI1 XPAHEHHS B 3aMOPOKEHHOM COCTOSTHUH. 3aMOPOKEHHBbIH
FB ynakoBBIBAIOT B W30JIUPOBAHHBIE KOHTEHWHEPBHI C CYXHM JIbIOM JJI TPAHCIIOPTUPOBKHU K
MEeCTy MPOU3BOICTBA JIEKAPCTBEHHOTO IpernapaTa.

ITonpobHoe onucanue KPyrmHOMACIITAOHOTO MPOU3BOACTBEHHOTO MpoIiecca

Cranus 1. IlpenBapurenpHOe KyJIbTHBUPOBAHUE U PA3MHOKEHHE

[0184] TIlepsoit crammeli TPOU3BOACTBA YCTEKMHyMada SIBJSETCS  WHUIMALIHS
NPEABAPUTEIPHOTO KYJbTHUBHPOBaHUS U3 (pakoHa pabouero kierouHoro Oanka (WCB) c
TpaHchumpoBaHHBIMU KiieTkamu Sp2/0, skcnpeccupyrommmmu nocienoBarensuoct HC u LC
yCTEKHHYMa0a, W Pa3MHOXKEHHE B KYJIbTYPaJbHBIX (PIIAKOHAX, OJHOPA3OBBIX KYJBTYPAJIbHBIX
MeIIKax M 3aTpaBOYHOM Omopeakrope odovemom 100 5. KieTku KyJIbTHBHUPYIOT O MOJNYYEHHS
KJIETOUHOM TNIOTHOCTH U 00BbeMa, HeOOXOAUMBIX ISl TOCEBA B IPOU3BOJACTBEHHBIH OHOPEAKTOP
oosemom 500 1.

IIpouenypa npousBoacTsa

[0185] Onun wiu Gonee xpansuuxcs B kpuodanke ¢piakonoB WCB pasMopakuBaroT u

pa30aBISIOT cpenoil ¢ 3amaHHbIM XuMudeckuM coctaBoM (CD) nns rubpunom ¢ nobasneHueM 6
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MM L-rnyramuna, 0,5 Mr/n MUKO(DEHOJOBOW KHCIOTHI, 2,5 Mr/ia rumokcantuHa u S50 mr/n
kcanTuHa (CDH-A). J)Ku3HecnocoOHOCTh KyJBTYpBI JOJDKHA COCTaBIATh >45%. Knerku nanee
pasBoasaT cpenoit CDH-A Bo ¢nakone ayis KyJbTUBHPOBAHMS 10 IJIOTHOCTH rocesa ot 0,2 1o
0,5%10° skuznecnocobHbIX Kietok (VC)/mn. IlpensapurenbHOe KyJIbTUBUPOBAHUE BBITIONHSIOT B
CO2-unkyOarope ¢ yBIaXHEHHEM, MpPU YCIOBUSX Temmeparypsl, koHueHTtpauuun CO:z u ¢
NepeMeIlMBaHueM B IIpefejiaX [Uana3’OHOB, ONPENEJIEHHbIX B 3alUCH Ul TNapTHM.
[IpenBapuTeIbHYIO KYJbTYPYy WHKYOUPYIOT B TeueHue < 3 MHEil 10 MOJy4YeHUs MUHUMAJIbHON
TJIOTHOCTH KJeTok >0,6x10% VC/Mn 1 5xH3HecocoOHOCTH KyIbTyphl >50%. [IpensaputensHyo
KYJBTYPY TOCJIENOBATEIbHO PA3MHOXKAIOT, TIEPECerBasi B KyJbTypajibHble (JIAKOHBI, a 3aT€M B
KYJbTYpaJIbHbIE MELIKH B KauecTBe Crocoda yBEJNMYeHUs] MaciuTada Juis moceBa B OMOpEaKTop
oobsemom 100 1. Bo Bpemst (has3bl pa3sMHOKEHUS KYJIbTYPbI KaXKasi CTausl MHKYOAIllMd 3aHUMAeT
<3 mHeli A7 JOCTHKEHHS YCJIOBHIl TepeceBa, JUIs 4ero TpedyeTcs IIIOTHOCTh KIeTok >0,6x10°
VC/mn u xu3HecnnocoOHOCTh KynbTypbl >80%. [IMOTHOCTh MOCEBa MPU KaXkKIOM MepeCEeUBaAHUM
cocrasnser ot 0,2 10 0,5%10° VC/Mn B Ky/bTypaibHbIX (akoHax u ot 0,2 g0 0,6x10% VC/mn
KYJbTYpaJIbHBIX MeIKax. lIpm KakaoM mepeceBe OTOMPAOT MPOOBI JJsl  ONpeneNeHHs
IUIOTHOCTH  KH3HeCrocoOHbIXx  kierok  (VCD),  KM3HECOCOOHOCTH  KYJBTYpbl |
MHKPOCKOIIMYECKOro ucciuenoBanus. Ilepen moceBoM B 3aTpaBouHbIi Onopeaktop odvemom 100
7 0oTOMparoT Mpoly NMpeaBaAPUTENLHON KYJIBTYPBI ISl OLEHKH OHOJIOTHYECKON HAarpy3KH.

[0186] PasmHOxeHHME MpeABapUTENBHON KyJbTYpPbl MOXHO MOAAEPKUBATH B TEUEHUE
mMakcumyM 30 nHel nocne pasmopaxusanus. [IpensapurenpHble KyJIbTYPBI, HE HCIIOIb30BAaHHBIE
B TeueHue 30 nHel, BbiOpachBatoT. IIpy HEOOXOMUMOCTH MOXKHO MOAMEPKUBATh U MPUMEHSTD
IUIS TIOCEeBa B IPYToOH 3aTpaBOYHbBIN OnopeakTop oObemMoM 100 11 pe3epBHBbIE MpenBapUTENbHbIE
KyJIbTYPBI, PA3MHOXKEHHBIE, KaK OMUCAHO BbBILIE, U MOABEPTHYTHIE TOMY K€ TEXHOJIOTHYECKOMY
MOHUTOPUHIY, KOHTPOJIBHBIM HCCJIE€JOBAHMAM U BO3AEHCTBUIO TEX K€ IMapaMeTpOB MpoLecca,
YTO U OCHOBHBIE NIPEJBAPUTEIBHBIE KYJIbTYPBI.

[0187] Korna mpenBaputenbHas KyJabTypa OyIeT COOTBETCTBOBATh KPUTEPHSM IOCEBA,
COZIEPIKUMOE KYJIbTYPaNbHOTO (-bIX) MemKka (-0B) mepeHocsT B OuopeakTop odvemom 100 i,
comepsxammii cpenry CDH-A, opueHTHpysiCh Ha IIOTHOCTH mocea > 0,3x10° VC/mu. pH,
TEMIEPATypy M KOHLEHTPALMIO PACTBOPEHHOrO KHUCJIOPONa B 3aTPABOUYHOM OHOpEaKTope
VAEPKUBAIOT B MpeAenax Auana3OHOB, ONpPENENeHHbIX B 3amucu naptun. KyneTypy
Pa3MHOKAIOT 10 MONy4eHUs IJIOTHOCTH kaeTok >1,5%10° VC/Mn M ku3HecnocoGHOCTH
KyJapTypsl >80%. Ha mpoTskeHHH Bcero mpormecca U3 3aTPaBOYHOTO OMOpeakTopa OTOMparoT
npoObl  KyJBTYpbl [JIsl  ONpENeNeHHus TUIOTHOCTH Ku3HecrmocoOHbX kieTok (VCD),
KU3HECTIOCOOHOCTH KYJIBTYPhl W MHUKPOCKOIMYECKOro wuccienosanusi. llepen moceBoM B
MIPOM3BOACTBEHHBIN OHopeakTop odbeMoM 500 1 oTOMPAIOT MPOOBI KYyJIBTYPBI IJIsl ONPEaeICHHUS
OMONIOTHYECKOI HArPY3KH.

[0188] Korna VCD B 3atpaBounoM Guopeaktope gocTurer >1,5x10° VC/mi, kyasTypy
MOYKHO UCHOJIB30BATh JJIS TOCEBA B MPOU3BOACTBEHHBIN Onopeakrop odvemom 500 n. C gpyroii
CTOPOHBI, U3 3aTPaBOYHOro OmopeakTopa oobemMoMm 100 ;1 MOXXHO 3a0paTh 4acTh KyJIbTYpHI, a

OCTaBIIYIOCS KYJBTYPY MOXKHO Pa3BECTH CBEXKeW cpenou. B pesysnbrare Takoro mnpouecca
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oTOOpa ¥ MOMONHEHUs KYJIbTYPe NAI0T PA3MHOXKUTHCS A0 AOCTIDKEHHSI TOCTATOYHON KIIETOYHON
IUIOTHOCTU JJIsl 1IOCEBAa B NPOM3BOACTBEHHBINH Omopeakrop odvemom 500 5. MakcumaibHas
MPOAO/DKUTENIBHOCTD KYJIBTUBUPOBaHUsA B Ouopeakrope odbemom 100 5 cocramisier 9 nHeit
1ocJie MOCeBa.

Cranus 2. IIpou3BoACTBO B OMOpeakTope

[0189] Ha cragum 2 KJIETOYHYIO KyJbTYpPy HENpepbIBHO nepdy3upyooT B
IPOU3BOZCTBEHHOM Ounopeaktope oO0bemMoM 500 J ¢ HCIONB30BAHMEM CHCTEMbI YAEP>KaHUS
KJIETOK C TMOJIOBOJIOKOHHBIM (PUJIBTPOM U MEPEMEHHBbIM TaHreHmaabHbiM notokoM (ATF). U3
cuctembl ATF coOuparoT nepmear KJIeTOYHOH KyJbTyphl (yposkaii), KJIETKH BO3BPAINAIOT B
OMOpeaKkTOp U KyJIbTYPY MOMOJHSIOT CBEXKEH Cpemoi.

IIpouenypa npousBoaCTBa

[0190] ITocer B mpou3BOACTBEHHBIH OuopeakTop obdbemMoM 500 J1 BBITOJHSIOT MyTEM
MEepeHoca COMEPKUMOrO 3aTPaBOYHOrO OumopeakTopa odbemMoM 100 1 B MPOU3BOACTBEHHBIM
ouopeakTop oovemom 500 j1, comepxkammii cpeny CD (¢ 3a1aHHBIM XUMHYECKUM COCTABOM) JJIsI
ruOpunom ¢ nobdasnenueM 6 MM L-riayramuna, 0,5 mMr/a Muko(eHONIOBOH KHCIOTHI, 2,5 Mr/i
runokcantuHa u 50 wmr/n kcantuHa (CDH-A). IlepeneceHHblli 00BeM HOKEH OBITH
JOCTATOYHBIM JUIS TOCTHIKEHUS LIeNeBOil MIOTHOCTH moceBa >0,3x10° sxi3HecnocoOHbIX KIETOK
(VC)/mn. Kynerypy momaep:xkuBaroT npu temneparype ot 34 no 38 °C, pH or 6,8 o 7,6 u
KOHLIEHTpaLH pactBopeHHoro kucnopona (DO) ot 1 mo 100%.

[0191] ManumupyroT HENMpepbIBHYIO Nepdy3ui0 U KyJIbTypy OTOMpArOT U3 OHOpeakTopa
oobemom 500 5 B cucremy ATF nnsa ornenenust kierok or mepmeata. Ilepmear ¢umbTtpyror
yepe3 GuinbTp ATF 0,2 MKkM u coOuparoT B Bue ypokass B OMOTEXHOJOrMYeCKUe KOHTEHHEpHI
(BPC). Knetku Bo3BpaIaroT B OMopeakTop u moaaroT ceexkyto cpeny CDH-A nns nognepskaHust
HOCTOSIHHOTO 00beMa KyJIbTYpbl. B X01€ mpon3BOICTBEHHOIO LIUKJIA KOHTPOJIUPYIOT IJIOTHOCTh
xu3HeciocoOHpx kinetok (VCD), skmsnecriocoOHoCTh KynbTypbl, pH, DO, temmeparypy u
conepkanue ummynornooOynuHa G (IgG). Ckopocth mnepdy3ud TOCTENEHHO YBEJIMYHUBAKOT
nponopiuoHaibHo VCD 10 DOCTHKEHHS 1eIeBOM CKOPOCTH MPHUOJIM3UTENILHO OJHOTO 00beMa
OouopeakTopa B aeHb. CkopocTh mepy3ud YIEp:KUBAIOT TaKUM O0pa3oM, 4TOObl OHA He
npesbimana 1,20 o0peMoB OropeakTopa B AeHb. Ynep:xkuBaHue B cucteme ATF orcnexuBaroT
st obneryenus: otkirodeHus: puisrpa ATF npexne, yem 3anepkka IgG Ha punbTpe mpeBbICUT
50%.

[0192] Korna VCD B Guopeaktope o6bemom 500 1 pocturser 8,0x10° VC/mn umu Ha
10-ii neHp, B 3aBUCUMOCTH OT TOr'O, YTO HAaCTYNMT paHblle, LieJeBoe 3HadeHue pH CHuxkaroT ¢
7,2 no 7,1. Yoanenue 6uomacchl HauMHAKOT 1100 Ha 20-i neHb, TMOO0 B MOMEHT JOCTHMIKEHUS
3nauenus VCD, pasnoro 12,0x10° VC/Mj, B 3aBUCMMOCTHM OT TOFO, YTO HACTYHMT paHbIIIE.
buomMaccy ymanisitor U3 mpousBOACTBEHHOTO Onopeaktopa odbemom S00 i1 B BPC-koHTelHEpHI
co ckopocThio 110 20% oObeMoB OuopeakTopa B AeHb. M3 KaXAoro yposkast OTOMparoT MpoObI
IS OTIpeNeNIeH s OMOJIOrMYECKON Harpy3KH.

[0193] HenpepriBHOE nepdy3nOHHOE KyJIbTUBHPOBAHUE KJIETOK B OMOpeakTope 00beMoM

500 n mpomoimkaroT 1o 46 mHel mocie moceBa. B KOHIE MPOM3BOACTBA U3 KYJIBTYPBI OepyT
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npoObl ISl aHaM3a Ha MHKOIUIa3My W 3aHECEHHBIH BUpPYC. Ypokali MOXKET XPAaHUTbCS B
tedeHue < 30 nuel npu Temneparype ot 2 10 8°C mocnie OTKIIOYeHus! OT OHopeakTopa.

Cranus 3. Ilpsimoti 3axBat npoaykra (DPC)

[0194] Ha craguu 3 yposkaii U3 omHOro win 0ojee MpON3BOACTBEHHBIX OHOPEAKTOPOB
oobemMoM 500 51 OCBETJSIIOT M OYHMINAIOT C HCIOJBb30BAHUEM KOJOHKM Ui adpuHHON
xpomarorpadpuu ¢ Genkom A MabSelect™ (GE Healthcare Bio-Sciences, r. ITuttcOypr, mrat
IleHcunbBaHMsI) C WCHOJNB30BAHMEM AaBTOMATH3MPOBAHHOW XPOMAaTOrpaduuecKoi yCTaHOBKH.
YcreknHyMal 3aXBaThIBAIOT U3 YPOXKAs U YOAISIOT MPUMECH OT KJIETOYHOM KYJIBTYPBbI, BKIIFOYAsI
NpUMeCH KJIeTOK-x03s51eB. [Tonyuennstii smoar DPC 3aMopakuBaroT 10 nanbHeiimei o0paboTku.

[TonroToBka U pereHepanus KOJIOHOK C OelKoM A

[0195] Ilepen 3arpy3koil yposkas HaOMTYI0 KOJIOHKY st adduHHON Xpomarorpaduu
MabSelect™ ¢ Genkom A ypaBHoBemuBaroT Oydhepom 50 MM docdara Hatpus, 150 MM NaCl,
0,1% mnommucopbara 80, Oydepom, pH 7.3 (Oydep ypaBHOBemmuBanus). OTCIEKUBAIOT
3JIEKTPOINIPOBONHOCT U PH 1JIs1 MpOBEpKM MONHOTO YpaBHOBEIIMBAHUS KOJOHKH. OTOuparoT
npoObl 37r0aTa W3 KOJOHKU Ul TPOBEPKHM Ha MHUKPOOBL Ilocnme MCnonb30BaHUS KOJOHKY
NOJBEPralOT CAHUTAPHOH OOpaboTKe, 3aTeM OTMBIBAIOT M XPAaHAT, €CIH TPUMEHHUMO, B
COOTBETCTBYIOLIUX YCJIOBUSAX XPAHEHMUSI.

IIpouenypa npousBoacTBa

[0196] U3 ypoxkas oTOuparoT mpoOBI IJIsi KOHTPOJsl OUOHATPY3KH, SHAOTOKCHHA U
conepskanusi ummyHornoOynuHa G. Ha texHomorudeckol nuHUM K ypoxaro podasisior 0,1 M
sTHNeHAnamMuHTeTpaykcycHyto kucnory (3ATA), Oydep pH 8,0, ¢ xoHeuHON KOHLEHTpauuen
OATA ot 5 o 30 MM. Ypoxkait punerpyror yepe3 ¢unsTp 0,2 MKM U HAaHOCAT Ha KOJIOHKY C
OenkoM A ¢ 3arpy304HbIM COOTHOMIEHHEM OT 14 1o 41 r/n u npu ckopoctu noroka or 300 o
500 cm/4. KonoHky oTmbIBatOT OyhepoM ypaBHOBEIIUBAHUSA CO CKOPOCTBIO moToka ot 300 mo
500 cm/4 no Tex mop, nmoka Y ®-nornomenue npu 280 HM (Azg0) He BepHETCs K BenuunHe <100
MAE/MM, a 3aTeM OTMBIBAIOT N0 MEHBILIECH Mepe ABYMsl AOMOJHUTEIbHBIME O0bEMaMH KOJIOHKH
(CV) Oydepa ypaBHOBemnBaHus. CBsi3aHHBIN YCTEKUHYMa0 OTMBIBAIOT MO MeHbIIeH mepe 4,5
obbvemamu kosioHku Oydepa 0,1 M uurpara warpus, pH 5,0, co ckopocTero nmotoka ot 300 1o
500 cm/4.

[0197] Vcrekunymab smoupyroT ¢ ucnojb3oBanuem 0,1 M mwmrpara, pH 3.5, co
ckopocTeio motoka oT 300 mo 500 cwm/u. COop >IIOMPYyEeMOro NPOAYKTA HAUYMHAETCS C
BOCXOISIIEro A2g0-CUTHAJA C IIHHOU myTH > 50 MAE/MM 1 OCTaHaBIUBAETCS TIPU HUCXOASIIEM
Aazgo-curnane ¢ anmuHoH myt >50 MAE/MM.

[0198] ITocne cbopa 3Hauenue pH DPC-3r0ata nosonsr 1o 5,8-6,2 nodasnenuem 1,0 M
Tris -Oydepa w/umu 0,1 M Oydepa nurpata HaTpus mo Mepe HeobOxomumoctH. Bo Bpems
nosenenusi pH DPC-s>ro0at nmepememuBaroT 1ist odecredeHusi OTHOPOOHOCTH pacTeopa. Ilepen
¢unbTpoBannem u3 DPC-smoara ¢ ngosenenasiM pH orOuparoT mpoObl ansi ompeneneHus
OMONIOrNYeCKOI HArpy3KH.

[0199] DPC-amoar ¢ noBeneHHbiM pH (UIBTPYIOT € HCHOJIB30BAHHUEM KOHIIEBOTO

¢unbTpa 0,2 MxMm. AnukBorsl DPC-35m0aTa nmoMemnaroT B nojukapOOHaTHbIE KOHTeHHephl. 13
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orpunsrpoBanHoro DPC-smoara orOuparor mpoObl s aHanu3a COAEp)KaHUS MOHOMeEpA,
OuoHarpy3Ky, HJOTOKCHHA M KOHIEHTpauuu Oenka (Ha OCHOBAaHMM KOTOPOW PAaCCUHUTHIBAIOT
BBIXOJ CTaIMUH, W OXHUAAETCs, 4yTO OH coctaBUT >60%). Ilepen xpanenuem mpu < -40°C
orpunsTpoBaHHbll DPC-3110aT MOXKHO XpaHUTh B TedeHHE OOIIero BpeMeHHu < 48 4acoB IpH
KOMHaTHOH Temneparype u < 240 gacos npu temneparype ot 2 g0 8 °C. DPC-amoar moxer
XPaHUTHCS B 3aMOPOKEHHOM COCTOSIHHUU.

Cranus 4. PasmopakuBaHue U 0ObeJUHEHHE 3JIF0aTOB MpsMoro 3axsata npoxykra (DPC)

[0200] Ha craguu 4 DPC-3mo0athl pa3MOpaskuBaroT, OOBEAUHSIIOT U (UIBTPYIOT, MMOCIE
Yero HHAKTHBHPYIOT BUPYChI PACTBOPUTENIEM/IETEPTEHTOM.

IIpouenypa npousBoaCTBa

[0201] 3amoposkernsie DPC-3m0aThl pa3sMOpaKUBaOT MPU KOMHATHOH TeMIiepaType.
PasmopaxrBaHue 3aBepiiaeTcs, KOraa 3I0aThl BU3yaJbHO HE COAEPIKAT JIbJA;, PAa3MOPAKHBAHNE
He JIOJDKHO mpeBbimath 120 yacoB. PasmMoposkeHHbIe 31F0aThl OObeUHSIOT, (GUIBTPYIOT Hepe3
¢unbTp 0,2 MKM B 3aKpBITBIA COCYA C mosydeHneM oT 2,7 1o 5,4 xr 6enka. OTduiabTpoBaHHBIN
3MI0AT TIEPEMEMIMBAIOT ISl OOecredeHnss OJHOPOAHOCTH pactBopa. OrOmparoT mpoOsl st
ONpeneNieHus] KOHLEHTpauuu Oenka, 3HOOTOKCHHA, OwuoHarpy3ku u pH. HM3mepennas
KOHLeHTpanusi Oenka cocraBiusier oT 4,5 no 59 r/n. 3arem pH nmosomsar mo 5,5-6,5 myrem
nobasiennst 6o 1,0 M Tris, mu6o 1,0 M JTUMOHHOH KHUCJIOTBI TIO Mepe HeOOXOTUMOCTH.
O6bvenunenasie DPC-3110aThl MOXKHO XpaHUTB 10 48 4acOB MPU KOMHATHOH TeMIIepaType mnepexn
nanbHelen o6paboTkol Ha cTaann 5.

Cragust 5. OOpaborka pactBoputenem/nerepreHToM (S/D) OOBENMHEHHBIX 3JFOATOB
npsimoro 3axBata nponykra (DPC)

[0202] Ha craguu 5 oObenunennbie DPC-3moarbl  HMHKYOHUPYHOT € TpU-H-
oytundocparom (TNBP) u monucopbarom 80 (obpaboTka pacrBopurenem/aereprenrom [S/D])
IJIs1 THAKTUBALIMHN JTFOOBIX MOTEHIUAIBHO MPUCYTCTBYIOLINX BUPYCOB B JIMITMAHON 000JIOUKE.

IIpouenypa npousBoacTBa

[0203] Marounsiii pactBop S/D, comepsxkammii 2% TNBP/10% mnonucopbara 80
(Macc./Macc.), mepeHocsT B COCya, comepxkamuii oo0benuueHHbie DPC-3/110aThl B COOTHOILIIEHUH
ot 0,08 1o 0,12 (00./06.) ¢ monyueHnem koHeuHol kKoHueHnTpauuu 0,2% TNBP/1% nonucopbara
80 (macc./00.). PacTBop mepemermmnBaroT 1uisi 0OecredeHus OAHOPOIHOCTH PacTBOpa, a 3aTeM
MEPEeHOCST B COCYH JMJisi WHAKTUBAaUWU. YcrekuHymad u peareHThl mis obpaborku S/D
UHKyOHpyroT mpu Ttemneparype >15°C mpu HenpepbIBHOM NepeMelInBaHUU. VHakTHUBamus
HaYMHAETCs, Korma obpaboraHHbil S/D yCTeKMHYMad MOJHOCTHEO TMEPEHECeH B COCYA IS
WHAKTUBALIUH, M 3aKaHYMBAETCsI, KOTAa HauMHaeTcs (pasza 3arpy3ku KOJIOHKH KaTHOHOOOMEHHOH
xpomarorpadpun Ha craamu 6. OOmee Bpems HMHAKTHBALMH cocTaBisieT >60 muHyT. OOmee
BpeMsi OT Hadaia nobasneHust peareHta S/D no koHma ¢asel 3arpy3ku KOJIOHKH Ha CTaguu 6
cocTaBisgeT <36 4acoB.

Cranus 6. KatnoHooOMeHHast xpomartorpadus

[0204] Ha cranuu 6 ycrekunymad, obpaboraHHblii pactBoputenem/nerepreHToM (S/D),

CBSI3BIBAIOT C KOJIOHKOH Ju1si katuoHooOMeHHO# xpomatorpadpum SP Sepharose XL (GE
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Healthcare Bio-Sciences, r. IlurrcOypr, 1rar IleHcunbBaHUsI), COEAMHEHHOH C
ABTOMATHU3UPOBAHHONW  XpoMarorpapuiyeckoll yCTAHOBKOH. VYHaNslOT peareHTbl TPHU-H-
oyrundocdar (TNBP), monucopbar 80, arperarsbl u npuMecH.

ITonroroBka u pereHepanus KOJIOHKH AJis1 KATHOHOOOMEHHON XpoMaTorpaduu

[0205] TIlepen wcmonb3oBaHHEM HAOUTYIO  KOJOHKY Uil KAQTHOHOOOMEHHOM
xpomatorpaduu SP Sepharose XL ypaBHOBemmBaroT Oydepom, copepxkamum 30 MM ¢pocdara
Hatpusi, pH 6,5 (Oydep ypaBHOBemuBanus). OTCIEKNUBAIOT 3JEKTPONPOBOAHOCTh M pH s
NPOBEPKH TMOJHOTO YPaBHOBEMIMBAHUS KOJIOHKH. OTOMparOT mpoObl 3Jr0aTa M3 KOJOHKH IS
npoBepKd Ha MHUKpoObL [locie mpuMeHeHHsI KOJIOHKY OYHINAKOT OT OCTaTOYHOro Oelka,
pEereHepHUpYIOT, MOIBEPTalOT CAHUTAPHON 00pabOTKe M XPaHAT B COOTBETCTBYIOLIEM pPACTBOPE
11 XpaHEHUsI.

IIpouenypa npousBoacTBa

[0206] OGpaGoranusiii S/D ycrekmHymMad pa30aBisAOT Ha TEXHOJOTMYECKOH JIMHHUU
BOJIOH ISl HHBEKIIHA, COXPAHSISI JIEKTPONPOBOAHOCTh OT 2,4 1o 3,4 MCwm/cM, U 3arpyKaroT Ha
YPaBHOBELICHHYIO KOJIOHKY JJisi KaTHOHOOOMeHHOH xpomartorpaguu SP Sepharose XL. Bce
CKOPOCTH TOTOKA TPH 3arpy3ke, OTMBIBKE U 3JIFOMPOBaHUU COCTaBSIFOT OT 100 mo 300 cm/u.
CooTHoleHHe 3arpy3Ku MPOOyKTa K cMmoiie cocTaBisier oT 45,5 mo 90,9 r ycrekunymaba/n
cmonbl. Kononky ormeiBaroT Oy(epoM ypaBHOBEIINBAHHS B KOJINYECTBE > 3 0OBEMOB KOJIOHKH.
3areM yCTeKMHyMal 3JIIOUPYIOT U3 KaTHOHOOOMEHHOW KOJIOHKH ¢ HCTOJib30BaHueM Oydepa 30
MM ¢docdara Hatpus, S0 MM xinopuna Hatpus, pH 6,5. COop nponykra HaumHaIOT, korna Y ®-
NOTJIOLIEHUE [T 3JIr0aTa U3 KOJIOHKH npu 280 HM (Azg0) MOIHUMAETCS KaK MUHHUMYM 10 25
MAE/MM. OtcnexxuBaroT ik Azgo U COOp MpeKpaInaroT, Koraa 3HaueHue JJIs JIF0aTa CHUXKASTCS
no He menee 150 MAE/MM. OOpasubl 3/FOMPOBAHHOTO MPOAYKTa OTOMPAIOT Ui aHAIW3a
OMOIOrNYeCKOH Harpy3KHu.

[0207] Dmroar GunbTpyroT Yepe3 GuabTp ¢ pasmepom nop 0,2 MKM B 3aKpPbITHIH COCYA.
3areM OYHINEHHBIHI KaTHOHOOOMEHHOW Xpomarorpadueil ycTeKMHymMald MepeMellnBarT U
oTOMparOT MPOOBI JJIsl ONpeAesieH s] OUOIOTHUECKON HAarpy3KU U SHAOTOKCHHA. OTCIIeKHBAIOT
BBIXOJ M OKUIAKOT, YTO OH COCTAaBUT > 85%. YcrekmHyMa®d MOKHO XPaHUTh MPU KOMHATHOU
TeMriepaType 10 72 4acos, a npu temneparype ot 2 g0 8°C no 7 mHel mepen AOTIOTHUTEIbHON
00pabOoTKOM.

Cranus 7. AHHOHOOOMEHHAs1 XpoMaTorpadust

[0208] Ha cragmm 7 ycreknHymMad [JONOJHHUTEIBHO OYHINAIOT C  MOMOIIBIO
annoHooOMeHHOl xpomarorpadpum Ha Q Sepharose™ XL (GE Healthcare Bio-Sciences, T.
IMutrcOypr, mrar IleHCHIpBaHMS) C UCMOIB30BAHUEM ABTOMATHYECKOH Xpomarorpaduueckoi
YCTAHOBKH. Y CTEKMHYMad MpoXoauT depe3 cmoiy, B To Bpems kak JIHK, npyrue mpumecu u
BUPYCBI 33]1€P>KUBAIOTCSI.

ITonroToBka KOJOHKH JJIs1 aHHOHOOOMEHHOM XpoMaTorpapuu

[0209] [Inst pereHepanuu mepex HWCIMOJb30BaHUEM HAOWUTYI0 aHHMOHOOOMEHHYIO
xpomatorpaduueckyro kojgoHky Q Sepharose™ XL ypasHosewmuaroT Oydepom S0 MM Tris, 50

MM xnopuna Hatpus, pH 8,0 (Oydep ypaBHoBeummBanus). OTCIEKUBAIOT 3JEKTPONPOBOAHOCTD
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u pH nns mpoBepkH MOJHOrO ypaBHOBEUIMBAHHMA KOJNOHKH. OTOMparoT mpoObl 3iroara u3
KOJIOHKH JUIsl TIPOBEPKH Ha MHUKPOOBI. Ilocne mpruMeHeHus! KOJOHKY OYMIIAI0T OT OCTaTOYHOTO
Oenka, pereHepupyroT, IMOABEPralOT CaHUTAPHONW 00paboTke M XPaHSAT B COOTBETCTBYIOIIEM
pacTBope.

ITpouenypa npousBoacTBa

[0210] Ilepen 3arpy3koit pH amroata KaTHOHOOOMEHHOH KOJIOHKHM AOBOAAT 10 7,5-8,0
nytem nobasienus 1,0 M Tris wiu 1,0 M TUMOHHOI KHCIIOTBI MO Mepe HEOOXOAMMOCTH. DJIH0aT
NepeMELIUBAIOT AJisi 00ecreueHrsi OJHOPOAHOCTH pacTBopa. YcTekuHymad ¢ moeneHHbIM pH
3arpy>Kar0T Ha aHUOHOOOMEeHHYI0 KOJIOHKY Q Sepharose™ XI. co ckopocThio moTtoka ot 50 1o
250 cm/4. CooTHOIIEHME 3arpy3Kd MPOAyKTa K cMmoyie coctaBiser oT 455 nmo 1364 r
yCTeKHHYMa0a/J1 CMOJIBI.

[0211] Vcrekunymad mpoxomuT depe3 cMoyly Oe3 CBSI3bIBAHUS, U €ro COOUPAIOT, Kak
Tosbko Y ®@-nornomenue npu 280 HM (Az80) MOJHUMAETCS 1O MeHbLIeld Mepe 10 30 MAE/MM.
ITocne 3arpy3ku ycTeKHHyMa0a KOJIOHKY OTMBIBAIOT Oy(hepoM ypaBHOBEIINBAHHS CO CKOPOCTHIO
notoka ot 50 1o 250 cm/4. OrcnexuBaroT MUK Azgo U cOOp MPEKPaLIarOT, KOTAA 3HAYEHUE IS
smoara cHIkaercs 1o He MeHee 50 MAE/Mm. OOpasipl 351F0MPOBaHHOTO MPOAYKTa OTOUPAKOT
IUISL aHAJTN3a OMOJIOTHYECKON Harpy3KH.

[0212] Vcrekunymab unbTpyrot yepe3 ¢uibTp ¢ pasmepoM nop 0,2 MKM B 3aKPBITBIH
COCYJ, TEPEeMEUIMBAIOT U OTOMPAIOT NPOObI IJIA ONpeAeNeHus OHOJOTMYeCKOW Harpy3kKH U
SHIOTOKCHHA. OTCIEKUBAIOT BBIXOA M OKUAAKOT, 4TO OH COCTAaBUT > 85%. OuuineHHbIH Ha
aHMOHOOOMEHHOH KOJIOHKE YCTeKHMHyMad MOXKHO XPaHUTh MPU KOMHATHOH Temmeparype 1o 72
yacoB Wiy npu temmneparype ot 2 a0 8°C no 7 aHel mepen HOMOJHUTENbHON 00paOoTKOM Ha
cTaguu 8.

Cranus 8. QunbTpoBaHue 15 yIAIEHUs BUPYCOB

[0213] Ha cramgum 8 oOuuMINEeHHbI AHUOHHBIM OOMEHOM YCTEKMHYMad pa30aBstOT
oydpepom 50 MM Tris, S0 MM NaCl, pH 8,0 u punpTpyroT depe3 3aaep KMBAIOLINI BHPYCHI
¢unbTp (NFP®) muist ynanenust ioObIX MOTEHIIHATBHO MPUCYTCTBYIOIIMX BUPYCOB.

ITonroroBka cucremsl pumnbrparyin NFP

[0214] Ilepen ncnonap30BaHUEM CTEPHIIMN30BAHHBIC B ABTOKJIABE OJHOPA30BbIE (DUIIBTPHI
NFP ycraHaBiamBarOT Ha MOIBEPTHYTYKO CaHUTapHOUW obpaborke cucremy ¢uibrpanuu NFP,
OTMBIBaIOT BooH st mHbekuuil (WFI), a 3aTemM TecTUpyrOT Ha BOAONPOHUIIAEMOCTh. DHIIBTPHI
ypaBHoBemmBaroT Oydepom 50 MM Tris, SO0 MM NaCl, pH 8,0 (Gydep ypaBHOBEIINBaHMS).
OTCcnekuBarOT 3JEKTPONPOBOAHOCT M pH ISt MPOBEPKH MOJIHOTO YPABHOBELIUBAHUS CHCTEMBL.
Otbuparor mpoObl BeIXOAsIIEro Oydepa s mpoBepku Ha MHUKPoOObL [locie mpumeHeHHs
cucremy unprpanun NFP monsepraroT canutapHoilt 00paboTKe M XpaHST B COOTBETCTBYIOIIEM
pacTBOpe I XPAaHEHHUS.

IIpouenypa npousBoacTsa

[0215] Tlepen d¢unbpTpoBaHWEM OYHINEHHBI AHUOHHBIM OOMEHOM YCTEeKHHyMad
pazBomsT B Oydepe ypaBHOBEIIMBAaHUS 10 KOHIeHTpauuu < 8,2 /1. PasBeneHHblil ycTeknHyMad

3ateM punbTpyroT uepe3 GunbTpbl NFP u punsrpar NFP cobuparot B cocyn u3 HeprkaBeroei
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crany. B Tedenne 5 MUHYT nocie Hadana GUIbTPALUN OMPENENSIOT HCXOIHYK CKOPOCTh TIOTOKA
U OTCJIEXKHUBAIOT CIMaj IOTOKA, MpPOBEpPss, 4TOOBI CHajg IOTOKAa OT HAYajbHOIO IOTOKA
(ompenensiemoro kak 0%-i cmang moroka) He npesbimnan 85%. Ilocne 3aBepenus: GuUIbTPALIUH
NFP ycranoBky oTMbIBatOT Oy(hepoM ypaBHOBELIMBAHMSA M OCTABIIUIICS MPOIYKT COOMPAIOT B
COCYZ U3 HEprKaBEeIOIIeH CTayy, IJe ero NepeMeNInBalT U OTOUPAIOT MPOOkI ISl ONpeneeHus
KOHLIEHTPALIH SHAOTOKCHHA, OMOHArpy3ku u Oenka. OTCIeKUBAIOT BBIXOI M OKHIAIOT, YTO OH
coctaBuT > 85%. NFP-¢unbTpar ycreknnymada MOKHO XpaHHUTb ITPH KOMHATHOH TeMIIepaType
1o 72 yacos, a npu Temneparype ot 2 1o 8°C 1o 7 qHeii nepes JOMONTHUTEIbHONH 00paboTKOM Ha
craguu 9.

Cranus 9. KoHueHnTpupoBanue u quaduiibTparus

[0216] Ha craguu 9 Ha craguu yabTpaduibTpaiuu yCTeKUHyMad KOHIEHTPUPYIOT, a Ha
cragui  auaduiabTpanuu  AOOABISIOT  COTJIACHO  COCTaBY  OKCLUMHEHThl W yOAJSOT
(byHKIIMOHAIbHBIE Oy epHbIEe COJTH.

ITonroroBka CUCTEMBI YIIbTpAQUIBTPALIIN

[0217] Ilepen ucnonp3oBaHueM cucTeMy ypaBHOBemnBaoT Oydepom 50 MM Tris, S0 M
NaCl, pH 8,0. OtcnexuBarOT 3JIEKTPONPOBOAHOCT W pH Ansd mpoBepku MOJHOTO
ypaBHOBemmBaHusl cucteMbl. OtOuparor mnpoObl BbIXOxALIero Oydepa Ui NPOBEPKH HA
MuKpoObl. Ilocne mnpuMeHEHHs CHUCTeMy YIbTpauiIbTpalM MOABEPralOT CAHUTAPHOU
obpadotke. Uepe3 cucremy mnponyckatoT WFI U BBINOJSHSIOT HOPMAJH30BAHHBIA TECT Ha
BOJONPOHUIIAEMOCTh. [Ipn HEOOXOUMOCTH CUCTEMY YIBTPA(QUIBTPALIN XPAHST B IPUEMIIEMOM
pacTBOpE Il XPAHEHUS.

IIpouenypa npousBoacTsa

[0218] @umbTpar ycTekuHymaba TIOCH€ YAANCHHS BHPYCOB MPEABAPUTEIHLHO
KOHLEHTPUPYIOT 10 36-82 1/1. 3aTeM NpOAYKT MOABEPrarT AUa(UIbTPALM OTHOCHTEJIBHO
O6ypepa 10 MM ructununa, 8,5% caxaposbl, pH 5,7 ¢ >8 nmaoOvemamu, moka pH wu
NPOBOAUMOCTh TepMeaTra He OKaxyTrcs B mpexenax 5,5-59 wu  400-700 wmxCwm/cm
COOTBETCTBEHHO. Y CTEKMHYMa0 IOMOJHUTEIbHO KOHLUEHTPUPYIOT O KOHLEHTpAaLUU He Ooee
180 r/n. Ha mpoTsi>keHHH BCEro MpoIlecca OTCASKUBAIOT U KOHTPOJIUPYIOT TpaHCMeMOpaHHOe
nasnenue. I[IponykT u3BiekawT, orMeiBast Oydepom 10 MM ructuauna, 8,5% caxapossl, pH 5,7.
YcreknHyMad ¢ MOMOIIBIO 3TOTO ke Oydepa TOBOASAT OO KOHEYHOH KOHIEHTpaUWu Oeyika OT
86,7 no 95,8 r/mn m o00O3HAYAOT Kak MpPeNBaPUTENIbHO NOAroToBIeHHYH0 Maccy (PFB).
OTcnexuBarOT BBIXOA CTamuu 9 M OXKUAAIOT, 4TO OH cocTtaBuUT > 85%. Ilpu HeoOxommmocTu
YCTEKHMHYMa0d MOKHO TIOABEPraTh IOBTOPHOH 00paboTKe sl TOJydeHUs Hauekamen
KOHLIGHTpaMy Oenka TMyTeM [OBTOPEHUs] CTAaguil KOHLIEHTPUPOBAHMUS B  CHUCTEME
yneTpadunsTpaund. Ilponykr mepememmBaroT Uit oOecredeHus: OJHOPOAHOCTH PacTBOPA.
Ycreknaymab PFB xpansaT nmpu koMHaTHOH TeMmeparype win npu temneparype ot 2 no 8°C B
TeueHue A0 48 4acos.

Cranus 10. [IpuroroBiieHue MOArOTOBIEHHON MacChl

[0219] Ha craguu 10 x nmpeaBapurenpHOo noaroroBiaeHHoi mMacce (PFB) ycreknnymaba

nobasnstoT nonucopdar 80 ¢ momydeHuem noarorosieHHoi maccel (FB). FB ¢unstpyror B
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NoJMKapOOHATHBIE KOHTEWHEPHI JUIsl XPAaHEHUS B 3aMOPOKEHHOM COCTOSIHUU.

IIpouenypa npousBoacTsa

[0220] Tobasnsiror oguH npouent nonucopdbara 80 B coorHomenuu ot 0,003 mo 0,005
kr/n k ycrekunymady PFB B 3akpeitom cocyne ¢ PFB u mepememmBaroT Ajisi MONy4YeHUS
pactBopa FB. PactBop FB nepemernnparoT B COOTBETCTBUHU C BAJIMAUPOBAHHBIMU ITapaMeTpaMu
st obecriedeHust OJHOPOXHOCTH pactBopa. PactBop FB mepen ¢uipTpoBaHHeM MOXKHO
XPaHUTb [IPU KOMHATHOM TemrepaTtype wiu npu remmneparype ot 2 10 8°C no 48 gacos. PactBop
FB ¢unbTpyroT, UCHONB3ys OAHOPA3OBBIA NpenBapUTeIbHbIN (uiIbTp, B cocyn misi FB u
nepememuBaoT. [lepememannyro FB 3atem ¢QuiabTpyloT B mojukapOOHATHBIE KOHTEHHEPHI
yepe3 ¢uaptp 0,2 Mrm. OtOuparor mpoObl ansi npoBepku u3BJIeYeHHs. KOHTEHHepHI C
ycrekunymabom FB xpanst npu Temneparype < -40 °C.

IMpumep 6. Ilpumenenne crnocoba aHanmu3a ramma-pacnpenenenusi nepexona (GDTA)
ms Xpomatorpaduueckux KOJNOHOK, HCIONB3OBAHHBIX npu  mpomsoactse STELARA®
(ycreknnymaba)

[0221] B stom npumepe onucano npumenenue crnocoda GDTA k xpomartorpadudeckum
KOJIOHKaM TIPH OYHCTKE B Tporiecce npounsBonacTsa antutes k TNF, nHanpumep, antuten k TNFa
SIMPONI® (ronmumymab), HarpuMmep, K KoJoHKe 111 adduHHON xpomMarorpadun ¢ Oenkom A,
WCIOJIb30BAaHHOW Ha 3-1 CTaiUH MPOU3BOACTBA.

Cranus 3. Kononka anst apunHOM Xpomarorpaduu ¢ 6Genkom A

[0222] B cnywae cragum 3 TpPU  UCTOJB3OBAHUM KOJIOHKUA it adpuHHOM
xpomatorpadpun ¢ Oemkom A MabSelect™ k aHanmM3UpPyeMbIM TEPEXOIHBIM (PpOHTaAM
oTHOcATCs, Hampumep, ¢poHT otmeiBku 2 (PUI. 40) u ¢ponT, oOpasyrouuiics BO Bpems
smouposanus (PUI'. 41). B 3ToT MOMeHT B ciydae KOJOHKH 1711 adduHHOIN XpomaTorpaduu ¢
6enkom A MabSelect™ Takyke OLIEHHBAIOT JOMOJHHUTENbHBIE (PPOHTHI, 00pa3yIOIIHecss BO BpeMs
OYHCTKHU KOJIOHKHU TIOCJIE CAHUTAPHOH 00pabOTKM M CTaJANU OTMBIBKH PACTBOPOM JUISl X PAHEHUS
Nocjae ypaBHOBEUIMBAaHUS. [IpencTaBiieHHbIE pE3yJNbTaThl OTPAXKAOT aHAJIW3 TAPTHUH,
oOpaboraHHbIX Ha 13 pa3HbIX HAaOMBKAX KOJIOHOK, HCIOJb3YEMbIX TIPU MPOU3BOICTBE
STELARA® (ycrekunymada). [IpenBapurenbHas OIEHKa TEHACHLUH MOKa3bIBAET HEKOTOPOE
o4eBHIHOE cMeleHne 3P PEeKTHBHOCTH KOJIOHKU U HEKOTOPBIE Pa3NIMUus, HAOII01aeMble MEXIY
HaOuBKaMu KOJIOHOK. [TOHBIN aHAMM3 3TUX NaHHBIX, BKJIKOYAsl CPAaBHEHHE C IPYrOl JTOCTYITHOM
uHpopmarueit o mapTuu U AaHHBIMUA 00 3((EKTUBHOCTH KOJOHKH, OYAET BBITIOJIHEH C LIEJBIO
YCTaHOBJICHHs] KOHTPOJIBHBIX TPAHUII JAJIsi MPUMEHeHus B Oynyiei peannsanuu crnocoda GDTA
111 MOHUTOPHUHTA TEXHOJIOTHUECKOTO MPOLECCa B PEKIME PEATbHOTO BPEMEHH.

ITpumep 7. Ilpumenenne crnocoda aHanmu3a ramma-pacrpeneienust nepexona (GDTA)
s XpoMmarorpa@uyecknx KOJIOHOK, HCHOJNBb30BaHHBIX mpu mnpomsBoactee SIMPONI®
(romumymada)

[0223] B stom npumepe onmcano npumenenue cnocoba GDTA k xpomaTtorpadpudeckum
KOJIOHKaM TIPH OYUCTKE B mporiecce mpoussoactsa antutena kK TNFa SIMPONI® (ronmumymad),
HanpuMmep, Kk adduHHON xpomarorpaduueckoli KoJOHKE ¢ OenkoM A Ha craguu 3,

KaTHOHOOOMEHHOH xpomarorpaduueckoll KOJOHKE Ha CTagud 6 U aHHOHOOOMEHHOU
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Xpomarorpaduueckoi KOJIOHKE Ha CTaauH 7. DTU CTaIuH U KOJIOHKH, IPUMEHSIEMBIE B CIIOCO0ax
nonyueHuss SIMPONI® (ronmmymaba), CpaBHUMBI C TNPUMEHSEMBIMA NPU TPOHU3BOICTBE
STELARA® (ycrexknnymaba).

Cranus 3. Kononka nnst agpunHOM XpomaTorpaduu ¢ 6emkom A

[0224] B cnydae cramum 3 NpU  HUCHOJB30BAHUU KOJNOHKM i aduHHON
xpomatorpaduu ¢ 6enkom A MabSelect™ ananuzupyemble nepexomHble (POHTHI BKIIOYAIH,
Hanpumep, ¢poHT smouposanus (PUIL. 42), GpoHT 0Opasyroinuiicss BO BpeMsi CAaHUTapHOU
obpabotku ¢ momorpio ryanuanH-HCl (OUI. 43), u ¢poHT, 00pa3yromuiics mpu OTMBIBKE
nocie canutapHoii obpaborku 0,1 M umurparom Hatpus, pH 3,5 (®UIL. 44). IToka3aHHbIe
pe3ynbTaThl TOpeAcTaBsIOT  coboit  aHamm3 160 maptuit  SIMPONI® (romumymata).
[IpenBaputenbHas OLIGHKA TEHACHLUUH [MOKAa3bIBAET HEKOTOPOE OYEBHIHOE CMELICHUE
3¢ (PEeKTUBHOCTH KOJIOHKM U HEKOTOpbIe pa3juuusi, HabroqaeMbie MeKIy HaOUBKaMH KOJIOHOK.
IMonHblii aHAMM3 3THX JMAHHBIX, BKJIIOYAs CPAaBHEHHWE C NPYrod AOCTYmHOW wH(opmarmeir o
NMapTUH U JaHHBIMA 00 3((PEKTUBHOCTH KOJOHKH, OYIET BBIMOJIHEH C IEJIbI0 YCTAHOBJICHUS
KOHTPOJIbHBIX TPaHUI] JUIsl NpUMeHeHwWst B Oyaymiedt peammsamuu crnocodba GDTA  nmns
MOHHUTOPHHIA TEXHOJIOTUUECKOTO MPOLECCa B PEKIME PEATHHOTO BPEMEHH.

Cranus 6. Kononka aist KaTHOHOOOMEHHOH X pomarorpaduun

[0226] B cnywae cramum 6 mpH HCMOJNB30BAaHUHM KOJOHKU MJISi KaTHOHOOOMEHHOMH
xpomarorpadpun UNOsphere S™ ananuzupyemble nepexonHble (POHTHI BKIIIOYAIH, HATIPUMED,
¢bpoHT, 00pa3yromuics BO BpeMsi 3arpysKu Marepuaa, oOpaboTaHHOTO
pactBopurenem/nereprenrom (S/D) (DUIL. 45), hbpoHT, 0Opa3yrOIIMIACS BO BpeMst SJIFOUPOBAHHS
(®UT'. 46) u PpponT, obpazyrommuiicst Bo BpeMs necopoumu (PUIL. 47). [lokazaHHBIE pe3yJIbTaThI
npencTasisioT codoit ananus 72 naptuit SIMPONI® (rommmymaba). IlpenBaputenbHas oneHKa
TEHISHLUI TI0Ka3blBAeT HEKOTOPOe OYEeBHAHOE CMeleHne 3(PQPEKTUBHOCTH KOJOHKH H
HEKOTOpbIe pasinyusi, HaOMogaeMbple MeXIy HaOWBKaMH KOJOHOK. ITONMHBIN aHamM3 3THX
JAaHHBIX, BKJIIOYAsl CPABHEHHE C JAPYroil nocTymHol wH(oOpMauueil 0 mapTHH U JaHHBIMH 00
3¢ (HEeKTUBHOCTH KOJIOHKH, OyZeT BBIMOJHEH C LENbI0 YCTAHOBJICHHS KOHTPOJBHBIX TPAHMII AJIS
npumeHeHus: B Oynymei peammsauuu crnocoda GDTA nnsi MOHUTOPHHra TEXHOJOTHYECKOTO
IpoIIecca B PEKUME PEaTbHOTO BPEMEHH.

Cranus 7. KonoHka aiist aHMOHOOOMEHHOH Xpomarorpaduu

[0227] B caydae craguu 7 TpU HCIOJNB30BAHMM KOJIOHKH JJIsl aHUOHOOOMEHHOH
xpomarorpadpun Q Sepharose™ XL k aHaIU3UpPyeMbIM MNEPEXOAHBIM (PPOHTAM OTHOCSTCS,
Hanpumep, GpoHT, oOpasyromuiics npu ouncTke ruapokcuaom Hatpus (PUI. 48), u ¢poHT,
obpazyromuticss pu necopbumu (OUIT. 49). TlokazaHHbIe pe3yJbTaThl MPEACTABISIOT COOOMU
agamu3 71 maprum SIMPONI® (romumymaba). IlpenBapurenbHas OLEHKA TEHASHLIMH
NOKa3bIBAET HEKOTOPOE OueBHUAHOE cMeleHne 3((QEKTUBHOCTH KOJIOHKM U HEKOTOphIE
paznuumsi, HabroaeMble MeXXy HAOMBKaMU KOJIOHOK. IToNHBIN aHamM3 3THX AaHHBIX, BKJFOUAs
CpaBHEHUE C APYrod JOCTYNMHOH WHpopManuell o maptuu W JaHHBIMH 00 3¢ dekTuBHOCTU
KOJIOHKH, OYyJIET BBINOJIHEH C LEJbI0 YCTAHOBJIEHUS! KOHTPOJIbHBIX I'PAHML JUIsI IPUMEHEHHUS B

Oyaymeit peammsanuu crnocoba GDTA niasi MOHUTOpPHHra TEXHOJOTHYECKOrO Ipolecca B
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PEKHME PEaTbHOIO BPEMEHHM.

[0228] Xota mpenmouTHTENbHBIE BAPUAHTHI OCYLIECTBICHUS HU300pa’k€HbI U OMHMCAHBI
NoApOOHO B TaHHOM JOKYMEHTE, CIEeLHUAIICTaM B COOTBETCTBYIOIIEl 0bmacTu OyaeT oueBHIHO,
YTO pasjnyHble MOAM(UKAIMM, JONOJHEHHUs, 3aME€Hbl U T. II. MOTYT OBbITH chenaHbl Oe3
OTKJIOHEHUsI OT CYILIHOCTH H300peTeHHs, M MOITOMY CUHUTAETCs, YTO OHU BXOHST B 00BEM

n300peTeHus, Kak OTMPENEeIeHO B CIeAyIoLIel (opMyJie n300peTeHuUsI.
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®OPMYJIA U3OBPETEHUS

1. Cucrema pna mnonydenuss anrurena Kk IL-12/IL-23p40, cnenuduyeckoit
dapmaneBTHYECKOW KOMIO3ULIMM YKa3aHHOTO aHTUTENa M €ro aHTUIeH-CBS3bIBAIOINErO
¢dparmenTa,

I7ie CHCTEéMa BKJIFOYAET BBIMUCIUTENBbHOE YCTPONHCTBO, XpPOMATOrpaUIECKy0 KOJIOHKY,
JE€TEKTOp, KOMMYHHUKAaTUBHO COEIMHEHHbIN C BBIUHCIUTENBHBIM YCTPOWCTBOM, U IO MEHBIIEH
Mepe OHY MOOHIIBHYIO (asy;

re AETEeKTOp CKOH(DUIypHpOBAaH IUIsl PErHCTPALMH BBIXOJHOTO CHUTHAA KOJOHKU H
napamMeTpoB CYMMAapHOTrO MOTOKa 4epe3 ABa WiM 0ojiee MHTEPBAJOB Ui 1O MEHbINEH Mepe
ONHOTO  TepexomHoro (poHTa MOABIKHOW (a3bl BO  BpeMsl TEPBOHW  ONEpanuu
Xpomarorpaduueckoi KOJIOHKH, COAepIKale HaCaaKy KOJOHKHU; U

I7Ie BBIYUCIIUTEIBHOE YCTPOUCTBO COAEPIKHUT MPOLECCOP M MAIIMHOYUTAEMbIH HOCHUTEJb
C TMOCTOSIHHOM TNaMATBIO, HMMEKUIMN XpaHsALMecss B HEM HWHCTPYKLMH, KOTOPBINA, IpHU
UCTIOJIHEHUH MPOLIECCOPOM, BBIMOJIHSAET CTAAUH, BKJIIOYAIOIINE:

a) OmNpeneleHWe MOJAETbHOH KyMYJSITUBHOW KPHBOH ramMma-pacnpenesieHuss Ha
OCHOBAHMHU 3apETHCTPUPOBAHHOIO BBIXOIHOTO CHTHAJa KOJOHKH M IMapaMeTpOB CYMMAapHOIO
NOTOKa JUII 1O MEHbIIEH Mepe OIHOro NepeXOAHOro (poHTa TOABIKHOW ¢asbl ¢
ucrionb3oBaHueM (Gopmynel la s mepeanero mepexomHoro ¢ponrta mimm Gopmyner Ib mns

3aJIHETO MEPEXOTHOTO PPOHTA,

1 V-V
C=1- gy —4) Popmyna la

501051

1 V-V
C =ty (k—g) Qopmyra Ib

rae C - BBIXOOHOW CHTHAJ KOJNOHKHM Misi 3amaHHOro V, V mpencraBnsieT coOoi
CYMMApHBIii MOTOK, AeJIEHHbIH Ha 00beM KOJOHKH, a k, O u Vi npenctasistoT coboil mapameTpbl
(dbopMbl, MaciTada ¥ CMEIIEHHs, UCITOJIb3yeMble JJIsl 00pa30BaHUs KPUBOIA,

b) pacuer 3Ha4YeHHUsT BBICOTBI, SKBHBAJIEHTHOH TeopeTnueckoi Tapenke (BOTT) mns mo
MEHbLIEH Mepe OHOro MepexoIHOro ppoHTa MOABMKHON (a3el ¢ ucnoiabp3oBanueM Gopmysr 11

U MMapaMeTpoOB KYMYJIITUBHOW KPHBOH ramma-pacrpenenenus k, 6 u Vi,

ot
B3TT = EL Dopmyna 11

rae

o = Jk8?

L=nnvHa KONOHKHU, U

OLICHKA KadecTBa HACAaIKH Xpomarorpaduyeckoil KOJOHKH Ha OCHOBE YKa3aHHOTO
paccuntanHoro 3HadeHust BOTT.

2. Cucrema mo m.1, rae xpomarorpadU4ecKyr0 KOJOHKY KOHAHIMOHHUPYIOT, 3aMEHSIIOT

WJI ITOBTOPHO HAIIOJHAOT HA OCHOBAHUN YKaSaHHOﬁ OLCHKU.
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3. Cucrema o 1.2,

r7e AETEeKTOp CKOH(UIYypHpOBAaH JUIsl PErHCTPALUMH BBIXOJHOTO CHUTHANA KOJOHKH H
apaMeTpoB CYMMAapHOIO IMOTOKa 4Yepe3 /Ba WM OoJjiee MHTEPBAJOB Ui COOTBETCTBYIOIIETO
nepexoaHoro (poHTa MOABWKHOM a3kl BO BpeMs ONHOro WM Oojee MOCIEAyIOIINX
INPUMEHEHUH HAaCcaJKu XpoMaTorpaduyueckoi KOJIOHKH, U

I7le BBIMUCIIUTEIbHOE YCTPOMCTBO COAEPIKUT MPOLECCOP U MALIMHOYUTAEMbIII HOCUTENb
C MOCTOSIHHOW MNaMATBbIO, HUMEKILIMNM XpaHSAIHUeCs B HEM WHCTPYKLUH, KOTOPBIM, IpHU
HCIIOJIHEHUH MPOLIECCOPOM, BBIMOJHAET CTAUH, BKIIOYAIOIIHE:

a) BBIMOJIHEHHE YKA3aHHOTO OMPEAENICHHs] W YKAa3aHHOTO BBIUHCIIEHUS C TOMOLIBIO
BBIXOJIHBIX CUTHAJIOB KOJIOHKM U MapaMeTpOB CYMMapHOr0O IOTOKA, 3apEerUCTPUPOBAHHBIX BO
BpeMsi KaXIOr0 M3 OOHOrO Miu Oojee  TMOCHENYIOIIUX NPUMEHEHUH  Hacaaku
XpoMaTorpaduueckoi KOJIOHKHY;

b) ompenenenue 3nauenuss BOTT Hacanku xpomartorpadudeckoil KOJOHKH BO BpeMs
KQXKIOTO W3 YKa3aHHBIX ONHOro WM Oosiee TOCIEAYIOUIMX NPUMEHEHWH Ha OCHOBAHHUHU
YKa3aHHOT'O UCIIOJIHEHMUS],

C) COCTaBIIeHHE TpeHIa onpeaeneHHbIx 3HaueHnit BOTT Hacanku xpomarorpadudeckoi
KOJIOHKH JUIsl OTHOTO WK O0Jiee MOCIeAYIOINX IPUMEHEHUI; 1

d) ompeneneHune W3MEHEHHs] KadeCTBAa HACAOKHU XpOoMaTrorpadpuueckold KOJOHKU Ha
OCHOBAaHMHM YKAa3aHHOIO COCTAaBJIEHHOTO TPEHJA, NPUYEM YKa3aHHOE KOHAULMOHUPOBAHUE,
3aM€Ha WJIM MOBTOPHOE HAIOJIIHEHHE XpoMaTorpaduyeckoll KOJOHKHM OCHOBAHbBI Ha YKa3aHHOM
ONPEAECIIEHUN.

4. Cucrema no n.3, rae yeenuueHue 3HadeHus BOTT Hacanku xpomarorpaduueckoi
KOJIOHKH B OJHOM WM OoJjiee MOCIEAYIOIINX NPUMEHEHMSX YKa3aHHOW HACaIKU KOJOHKHU IO
cpaBHeHHIO co 3HadeHneM BOTT Hacamku xpomartorpapuueckoil KOJOHKH B OMHOM wiu Oolee
PaHHMX MPUMEHEHUSAX YKa3aHHON HACaAKHU KOJIOHKHU ONPEAeNsieT CHIDKEHHE KayeCTBAa HACAAKU
XpomaTorpaduueckoi KOJOHKH.

5. Cucrema mo m.2, rae OETEKTOp CKOH(UIYypHpPOBAaH ISl PETHCTPALIMU BBIXOIHBIX
CHUTHAJIOB KOJIOHKM W TMapaMeTpoB CYMMAapHOrO TOTOKAa Ui JABYX WM 0Oojee pasIuYHBbIX
(poHTOB mepexona MOABIKHOW (ha3bl BO BpeMs yKa3aHHOH MEPBOW OMNEpaluy HATMOJHEHUS
KOJIOHKH, U

I7l€ BBIYUCIUTENBHOE YCTPONUCTBO CONEPKUT MPOLECCOP U MAIIWHOYUTAEMBI HOCHUTEIb
C TMOCTOSIHHOM NaMATBIO, HMMEKUIMH XpaHsALIUecss B HEM HWHCTPYKLMH, KOTOPBINA, MpHU
VICIIOJIHEHUH MPOLECCOPOM, BBIMOJHAET CTAAUH, BKIIFOYAIOLIHE

a) BBINOJHEHUE YKA3aHHOTO OINPEAETICHUS W BBIUUCIIEHUS C TOMOINBI BBIXOIHBIX
CUTHAJIOB KOJIOHKHM U MAPaMETPOB CYMMAPHOTrO MOTOKA, PETUCTPUPYEMBIX AJIs1 KAXKIOTrO U3 BYX
win Oosee pa3NUYHbIX (PPOHTOB MeEpexoAa MOABIIKHOW (a3bl HE3aBHUCUMO ISl BBIYHCIICHUS
3HaueHns BOTT nns xakporo u3 AByX win Oojiee pasiuYHbIX (PPOHTOB MEepexona MOABMKHOM

¢asbr, and
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b) oreHKy KauecTBa HaCaIKHU XpoMaTrorpaduyeckoll KOJIOHKH Ha OCHOBE JABYX WM Oolee
paccunTtaHHblx 3HaueHudn BOTT, mnpuueMm ykazaHHOE KOHJULMOHHUPOBAHME, 3aMEHA WU
MOBTOPHOE HAIOJHEHHE XpOMaTorpaduieckoil KOJIOHKH OCHOBAHbI HA YKa3aHHOM OLIEHKE.

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
KoJIOHKYy A MabSelect™ nns  addunHOM xpomarorpaduu Ha Oenke, KOJOHKA IS
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
xpomarorpadguu Ha Oenke A COAEPKHUT MO MEHbLIEH Mepe ONHO, BBIOPAHHOE W3 TPYIIIIEL
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,
cocrositel u3: (ppoHTa MPOMBIBKH, OOpa3yromerocsi BO BpeMsi ouucTku antuten k 1L-12/IL-
23p40, ¢ponTa, obpasyromerocss BO BpeMs ssmonposanust anturen k 1L-12/IL-23p40, ¢ponra,
oOpasyromierocss BO BpeMs CaHaMM KOJIOHKM TYaHUIWH THAPOXJOPUAOM, U (PpPOHTa,
00pa3yro1erocst BO BpeMsi MPOMBIBKH KOJIOHKH rtociie caHaumu 0,1 M nurpata vatpusi ¢ pH 3,5;

b) mnepexomHoro ¢poHTa MONBIKHON (hasbl B KOJIOHKE [JIs KaTHOHOOOMEHHOM
xpomatorpaduu, KOTopslii 00pasyercst U3 OJHOro uiu Oosee PPOHTOB, BEIOPAHHBIX U3 TPYIIIIHL,
cocrosiie u3: (¢poHTa, oOpasyromerocss BO  BpeMs 3arpy3kd  o0paboTaHHOro
pactBoputenem/nereprearom (P/J1) marepmana, conmepxamero anturena k I1L-12/IL-23p40,
¢dpoHTa, obpasyromerocs BO Bpemsi soupoBanus anturen k I1L-12/1L-23p40, u ¢ponra,
00pasyromerocsi BO BpeMst CHATHsI OeJika ¢ KOJIOHKHU, 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 mo m.l, rme antureno k IL-12/IL-23p40 conmepKUT aMHHOKHCJIOTHBIE
NOCJIEIOBATENbHOCTH, BBIOPAHHBIE U3 TPYTIIbI, COCTOSLIEH 13:

1) msoxenon nenu (HC), comepskameli aMHHOKHCIOTHYIO mocienoBarenbHocTh SEQ ID
NO: 10, u nerkoii uenu (LC), conmepskameit aMUHOKUCIOTHYIO mocienoarenbHocth SEQ ID
NO: 11;

11) aMMHOKHUCJIOTHOH IMOCIIEIOBATEIbHOCTH BapHa0eIbHOTO JOMeHa Tspkenoi nernu SEQ
ID NO: 7 u aMUHOKHUCJIOTHON TOCJIEIOBATEILHOCTH BapruabebHOro JoMeHa Jjierkoit nemu SEQ
IDNO: 8; u
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111) aMUHOKHUCIIOTHBIX mocienosarenbHocTeld CDR Tspkenoit nenn SEQ ID NO: 1, SEQ
ID NO: 2 u SEQ ID NO: 3 u amuHOKHCIOTHBIX nocnenoBatenbHocTelt CDR nerkoit nenu SEQ
ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6.

10. Cucrema mno m.l, rae AeTEKTOp MOMOJHUTENBHO COEOUHEH C  BBIXOIOM
xpomMaTtorpaduueckoil KOJIOHKH.

11. Cucrema mo mn.3, rme Xpomarorpapuueckylo KOJIOHKY BBIOMPAIOT W3 TPYIIIbL,
cocrosimeil u3: KONOHKM 1t adduuHON xXpomatorpadum Ha Oenke A, KOJOHKH s
KaTHOHOOOMEHHOW XpoMaTorpaguu U KOJIOHKH Il aHHOHOOOMEHHOH X pomarorpaduu.

12. Cucrema mo m.l1, rme xononka ans adduuHOi Xpomarorpadpuu Ha Oenke A
comep:kuT KojoHKky A MabSelect™ nns addunnol xpomarorpaduu Ha Oenike, KOJOHKA IS
KaTHOHOOOMeHHO xpomaTtorpaduu cogepxkut kojonky UNOsphere S™ mjist kaTHOHOOOMEHHOTH
xpomarorpaduu, U KOJOHKA M aHUOHOOOMEHHOW Xpomarorpaduu comep:KuT KOJNOHKY Q
Sepharose™ XL nyist aHHOHOOOMEHHOM Xpomarorpagpuu.

13. Cucrema mo m.11, rme mepexonmHbli (PPOHT TMOABMKHOW (ha3bl B KOJOHKE JJIS
apdunHOI xpomarorpaduu Ha Oenke A CONEPKHUT MO MEHbIIEH Mepe ONHO, BBIOpAaHHOE W3
IPyNIbl, COCTOSALIEH U3:

a) nepexogHoro (poHTa MOABIKHON (pasel B KoJoHKE Ui adduHHON XpomaTorpadun
Ha Oenke A, KOTOpBI oOpasyercss W3 OmHOro wiu Oonee (pPOHTOB, BBIOPAHHBIX W3 TPYIIIHL,
cocTosie u3: (pOHTa MPOMBIBKH, OOpasyrolierocss BO Bpemsi ouucTku aHturen k IL-12/IL-
23p40, ¢ponTa, obpasyromerocss Bo BpeMs asmonposanust anruren K 1L-12/IL-23p40, ¢ponra,
oOpasyromierocss BO BpeMs CaHalMM KOJIOHKM TYaHUIWH TUAPOXJOPUAOM, U (pPOHTa,
o0Opa3yro1erocst BO BpeMsi MPOMBIBKH KOJIOHKH rtociie caHaumu 0,1 M nurpata vatpusi ¢ pH 3,5;

b) mnepexomHOro (QpoOHTa NOABMKHOW (ha3bl B KOJOHKE MJII KaTMOHOOOMEHHOM
xpomarorpaduu, KOTopbiii 00pasyeTcst 3 OXHOTO Min Gojiee PPOHTOB, BEIOPAHHBIX U3 TPYIIIbI,
cocrosimeit  u3:  ¢QpoHTa, oOOpasyromerocss BO  BpeMs  3arpy3ku  oOpaboTaHHOTrO
pactBopurenem/nereprenrom (P/JI) martepuana, comepskamero antutena k I1L-12/1L-23p40,
¢dponTa, obpasyromerocss BO Bpemsi soupoBanus anturen k I1L-12/IL-23p40, u ¢ponra,
00pasyromerocsi BO BpeMst CHATHsI OeJika ¢ KOJIOHKHU; U

C) mepexomHOro (poHTAa TONBIKHOW (a3l B KOJNIOHKE JJiI AHUOHOOOMEHHOM
xpomaTorpaduu, KOTopblii oOpasyercst u3 ogHOro win Oosee PPOHTOB, BHIOPAHHBIX U3 TPYIIIIHL
cocrositel u3: GppoHTa, 00pa3yOLIErocsi BO BpeMsi OYUCTKH KOJIOHKH THIPOKCHIOM HATPUS, U
(bpoHTa, 00pa3yIOLIErocs: BO BpeMsi CHATHUS OeJlka ¢ KOJIOHKH.

14. Cucrema mo n.3, rae anturteno k IL-12/IL-23p40 comep>XKUT aMHHOKHCIIOTHBIE
NOCJIEIOBATENbHOCTH, BBIOPAHHBIE U3 TPYMIIbI, COCTOSLIEH 13:

1) msoxenon nenu (HC), comepskameli aMHHOKHCIOTHYIO mocienoBarenbHocTh SEQ ID
NO: 10, u nerkoii uenu (LC), conmepskameit aMUHOKUCIIOTHYIO mocienoarenbHocth SEQ ID
NO: 11,

11) aMMHOKHUCJIOTHOH IMOCIIEIOBATEIbHOCTH BapHaOeNbHOTO JOMeHa Tspkenoi nernu SEQ
ID NO: 7 1 aMUHOKHUCJIOTHON TOCJIEIOBATEILHOCTH BapruabeabHOro JoMeHa Jjierkoit uemu SEQ
IDNO: 8; u
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111) aMUHOKHUCIIOTHBIX mocienosarenbHocTeld CDR Tspkenoit nenn SEQ ID NO: 1, SEQ
ID NO: 2 u SEQ ID NO: 3 u amuHOKHCIOTHBIX nocnenoBatenbHocTelt CDR nerkoit nenu SEQ
ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6.

15. Cucrema mno 1.3, rae AETEKTOP [IOMNOJHUTENBHO COEOUHEH C BBIXOIOM
xpomMaTtorpaduueckoil KOJIOHKH.

16. Cuctema mo m.5, rme Xpomarorpapuueckylo KOJIOHKY BBIOMPAIOT W3 TPYIIIbL,
cocrosimeil u3: KONOHKM 1t adduuHON xXpomatorpadum Ha Oenke A, KOJOHKH s
KaTHOHOOOMEHHOW XpoMaTorpaguu U KOJIOHKH Il aHHOHOOOMEHHOH X pomarorpaduu.

17. Cucrema mo m.16, rme kosonka ansi adduuHOi Xpomarorpadpum Ha Oenke A
comep:kuT KojoHKky A MabSelect™ nns addunnol xpomarorpaduu Ha Oenike, KOJOHKA IS
KaTHOHOOOMeHHO xpomaTtorpaduu cogepxkut kojonky UNOsphere S™ mjist kaTHOHOOOMEHHOTH
xpomarorpaduu, U KOJOHKA M aHUOHOOOMEHHOW Xpomarorpaduu comep:KuT KOJNOHKY Q
Sepharose™ XL nyist aHHOHOOOMEHHOM Xpomarorpagpuu.

18. Cucrema mo m.16, rme mepexonmHbli (PPOHT TOABMKHOHW (a3bl B KOJOHKE JJIS
apdunHOI xpomarorpaduu Ha Oenke A CONEPKHUT MO MEHbIIEH Mepe ONHO, BBIOpAaHHOE W3
IPyNIbl, COCTOSALIEH U3:

a) nepexogHoro (poHTa MOABIKHON (pasel B KoJoHKE Ui adduHHON XpomaTorpadun
Ha Oenke A, KOTOpBI oOpasyercss W3 OmHOro wiu Oonee (pPOHTOB, BBIOPAHHBIX W3 TPYIIIHL,
cocTosie u3: (pOHTa MPOMBIBKH, OOpasyrolierocss BO Bpemsi ouucTku aHturen k IL-12/IL-
23p40, ¢ponTa, obpasyromerocss Bo BpeMs asmonposanust anruren K 1L-12/IL-23p40, ¢ponra,
oOpasyromierocss BO BpeMs CaHalMM KOJIOHKM TYaHUIWH TUAPOXJOPUAOM, U (pPOHTa,
o0Opa3yro1erocst BO BpeMsi MPOMBIBKH KOJIOHKH rtociie caHaumu 0,1 M nurpata vatpusi ¢ pH 3,5;

b) mnepexomHOro (QpoOHTa NOABMKHOW (ha3bl B KOJOHKE MJII KaTMOHOOOMEHHOM
xpomarorpaduu, KOTopbiii 00pasyeTcst 3 OXHOTO Min Gojiee PPOHTOB, BEIOPAHHBIX U3 TPYIIIbI,
cocrosimeit  u3:  ¢QpoHTa, oOOpasyromerocss BO  BpeMs  3arpy3ku  oOpaboTaHHOTrO
pactBopurenem/nereprenrom (P/JI) martepuana, comepskamero antutena k I1L-12/1L-23p40,
¢dponTa, obpasyromerocss BO Bpemsi soupoBanus anturen k I1L-12/IL-23p40, u ¢ponra,
00pasyromerocsi BO BpeMst CHATHsI OeJika ¢ KOJIOHKHU; U

C) mepexomHOro (poHTAa TONBIKHOW (a3l B KOJNIOHKE JJiI AHUOHOOOMEHHOM
xpomaTorpaduu, KOTopblii oOpasyercst u3 ogHOro win Oosee PPOHTOB, BHIOPAHHBIX U3 TPYIIIIHL
cocrositel u3: GppoHTa, 00pa3yOLIErocsi BO BpeMsi OYUCTKH KOJIOHKH THIPOKCHIOM HATPUS, U
(bpoHTa, 00pa3yIOLIErocs: BO BpeMsi CHATHUS OeJlka ¢ KOJIOHKH.

19. Cucrema mo m.5, rae antuteno k IL-12/IL-23p40 comep>XKUT aMHHOKHCIIOTHBIE
NOCJIEIOBATENbHOCTH, BBIOPAHHBIE U3 TPYMIIbI, COCTOSLIEH 13:

1) msoxenon nenu (HC), comepskameli aMHHOKHCIOTHYIO mocienoBarenbHocTh SEQ ID
NO: 10, u nerkoii uenu (LC), conmepskameit aMUHOKUCIIOTHYIO mocienoarenbHocth SEQ ID
NO: 11,

11) aMMHOKHUCJIOTHOH IMOCIIEIOBATEIbHOCTH BapHaOeNbHOTO JOMeHa Tspkenoi nernu SEQ
ID NO: 7 1 aMUHOKHUCJIOTHON TOCJIEIOBATEILHOCTH BapruabeabHOro JoMeHa Jjierkoit uemu SEQ
IDNO: 8; u
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111) aMUHOKHUCIIOTHBIX mocienosarenbHocTeld CDR Tspkenoit nenn SEQ ID NO: 1, SEQ
ID NO: 2 u SEQ ID NO: 3 u amuHOKHCIOTHBIX nocnenoBatenbHocTelt CDR nerkoit nenu SEQ
ID NO: 4, SEQ ID NO: 5 u SEQ ID NO: 6.

20. Cucrema mo 1.5, THOe JAETEKTOp MONOJHHUTENBHO COEAMHEH C BBIXOIOM
Xpomarorpaduueckoi KOJIOHKH.

ITo noBepenHocTH
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B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms* CCBUTKH HAa JOKYMEHTEHI C YKA3aHHEM, TJI€ 3TO BO3MOKHO, PEICBAHTHBIX YACTCH OtHocHTCS K myHKTY No
A US 9047438 B2 (HOFFMANN LA-ROCHE, INC) 02.06.2015 1-20
A US 8410928 B2 (BIOGEN IDEC MA INC) 02.04.2013 1-20
A WO 2017/172771 A2 (JANSSEN BIOTECH, INC) 05.10.2017 1-20
A WO 2010/149367 Al (F. HOFFMANN-LA ROCHE AGet al.) 29.12.2010 1-20
A WO 02/12500 A2 (CENTOCOR, INC) 14.02.2002 9,14, 19
A EP 2866833 A2 (MERCK SHARP & DOHME CORP) 06.05.2015 9,14, 20

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H

HpHBeZ(eHHBIfI AT MOHAMAHIA I/I306p8TeHI/IfI

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
mopovaInuii HOBU3HY MM H300PeTATCIbCKUN YPOBCHB, B3ATHIA B OTICIBHO-

cTH

«Y» - MOKYMEHT, IMCIOIuil Hanbosee 61IM3K0¢ OTHONICHNE K IIPEAMETY IIOHCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-

TaMH TOII Jke KaTerOpHK

«&» - DOKYMCHT, SIBJLIFOLIIICS [ATCHTOM-AQHAIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

Jlara nposeacHust mareHTHOTO moucka: 18 despamt 2022 (18.0

2.2022)

VIO THOMOYEHHOC JTHIIO
3aMeCTHTETb HAYATBHAKA Y PABICHHUS YKCIICPTHREI -
HAYAITBHUK 0TACTA (OPMAIBEHON SKCIICPTH3HI
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