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aututen k TNF, nanpumep antuten k TNF-a SIMPONI® (ronmmymal), ¥ KOHKPETHBIX
(hapMareBTHUECKIX KOMITO3HIMHA aHTUTEN. DTOT CIIOCO0 BKIIIOYACT PETHCTPAIMIO BBIXOJHOTO CHIHAJA
KOJOHKM ¥ TapaMeTpoB CYMMapHOTro NOTOKa 4Yepe3 JBa WiH Oojee WHTEPBAJIOB I10 MEHBINICH
Mepe OJIHOTO NEepPEeXOJHOro (ppoHTa MOABKMKHOW (a3bl BO BpeMsl IKCILIyaTallud XpoMaTorpaduydecKoil
KOJIOHKH, COZIEprKallel HacalKy KOJOHKH. MOIEIbHYI0 KyMYISTHBHYIO KPHUBYIO TaMMa-paclpeaeIeHuUs
OTIPEAEIAIOT HA OCHOBE PETHCTPUPYEMOTO BBIXOJHOTO CHTHAIa KOJOHKH WM IapaMeTpoB CyMMapHOTO
MOTOKA JUIsl 110 MEHbIIEH Mepe OJHOTO MEepPEeXOJHOro (pOHTA MOIABHKHOHM (ha3bl. 3HaYE€HHE BBICOTHI,
SKBHBaJICHTHON Teoperudeckor Tapenke (BOTT) paccunmThIBaloT I 1O MEHBIIEH Mepe OIHOTO
nepexonHoro (GpoHTa IMOABWXHOW (Da3kl ¢ HCIIONB30BAHMEM ITAPAMETPOB KyMYISTHBHOW KPHBOM
raMMa-paclpeneneHus, a KaueCTBO HACaIKH XpoMaTorpaduueckoil KOJOHKU OLEHUBAIOT HA OCHOBE
paccuntanHoro 3HaueHus BOTT. Ecnm Bo BpeMs peryisipHOrO MOHHUTOPHHTA KOJOHOK HAOIIOZArOT
HeOmaronpusaTHEIA TpeHn B BOTT wan mpeBblieHHe KOHTPOJBHBIX TPEAETIOB, TO UIST 00eCHedeHUs
KayecTBa IIPOYKTa 3Jr0aTa CIEAyeT OLEHUTh JaHHbIE IPOU3BOJUTEILHOCTH IPOLIECCA C UCTIOIb30BAaHUEM
KOJIOHKH W/HJTH JAHHBIE OYMCTKH IPUMECEH 1151 00eCTIeueHNs KauyeCTBa MPOYKTa U3 BBIABICHHOMN MapTHH.
Ecnu kauecTBO MPOAYKTA MM MPOWU3BOJUTEIFHOCTh HE COOTBETCTBYIOT YCTAHOBJIEHHBIM KPHUTEPHSIM,
Hepef 3allyCKOM B JalbHEHIIYI0 SKCILIyaTallMl0 HEOOXOAUMO MPEINPHHATh COOTBETCTBYIOIICE
KOppEKTUpyIoliee AeHCTBHE, Takoe€ KaK KOHIWIMOHMPOBAHWE, MOBTOPHOE HATOJHEHHWE WM 3aMEHa
KOJIOHKH, ¥ IPOBECTH KBAIN(HUKAIHIO.
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OIIMCAHUME M30BPETEHUA
2420-565056EA/018
KBAJITH®UKAIINA XPOMATOTI PAOHYECKON KOJIOHKH B CHOCOBAX
MMPOM3BOACTBA JUIA HOJTYUYEHUA KOMIIO3UITAN AHTATEJL K TNF

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHVIO 3ASABKY

[0001] B HacTosiiuel 3asiBKe HCHpAIIMBAETCS IMPEUMYLIECTBO IO IPEIBAPUTENBHOM
3asiBke Ha mateHT CIIA Ne 62/660,340, nogannoii 20 ampenst 2018 r., comepikaHue KOTOpOH
MIOJTHOCTBIO BKJIFOUEHO B HACTOSILIHMIA JOKYMEHT MyTEM CCHLIKH.

OBJIACTb ITPUMEHEHHWA U30OBPETEHH A

[0002] Hacrosimee  u3o0pereHne  OTHOCHTCS K cmocoly — kBainudukauuu
xpoMaTorpaduueckoil KOJIOHKHU JIJIsl MPOMBIILIEHHBIX CIOCOOOB M3roToBiieHus: antuten K TNF,
Hanpumep, aHtuten K TNF-o SIMPONI® (romumymad) M KOHKPETHBIX (hapMarieBTHYECKHX
KOMIMO3ULIMI aHTUTEJT.

CCBIJIKA HA TIIEPEYEHb IIOCJIEJIOBATEJBHOCTEN, IIOJIAHHBIM B
3JIEKTPOHHOM BUJIE

[0003] [lanHast 3asBKa COAEPKUT TMEPEUYCHb IMOCIEAOBATENbHOCTEH, TOAAHHBIA B
snekTpoHHOM BHe uepe3 EFS-Web kak nepedens nocnenosarenbHocTeil B popmare ASCII B
Buzne ¢aiina ¢ numeHem «JBI6083USNP1 Sequence Listing», co3mannoro 12 ampens 2019 r,
pasmepom 7 Kb. Ilepedenp mnocienosarenbHocTel, momaHHbli depe3 EFS-Web, ssisercs
YaCThIO ONUCAHMS U TIOJHOCTHIO BKIIFOYEH B HACTOSIIIUI TOKYMEHT IyTEM CCHUIKH.

IMPEATIOCBIJIKHY CO3/JAHMA M30bPETEHM A

[0004] KomoHouHast xpoMaTorpadusi sIBJISE€TCS BaXKHOW METOAMKOH, MCIOJIb3yeMOU B
nporeccax OYHCTKH IS TTOJyUeHHsl TepaneBTUUecKuX OenkoB. [Ipon3BOANTENBHOCTh KOJOHOK
HEOOXOAMMO MOIAEPKUBATh HA JODKHOM YpPOBHE IO Mepe MacmTabMpOBaHHs IMpolecca OT
YPOBHS J1aDOPaTOPUU A0 YPOBHSI MPOMBIIIJIEHHOTO NPEANPUATHS U Ha MPOTSDKEHUH BCETO CPOKa
cnykObl  KONOHOK. Ilpu MacmTabupoBaHMM TMPOLECCa MOTYT BO3HHMKATH CJOXKHOCTH B
NPOIEypax OLEHKU KOJIOHKH, TIOTEHIMAIbHbIE HAPYIIEHUS [EeJOCTHOCTH HACAOK M CJIOKHOCTH
B JIOTUCTHMKE B CBSI3M C YBEJIMYEHHEM JMaMeTpa KOJIOHKH, pa3Mepa OOOpYIOOBaHUS W
notpebnenus oydepa.

[0005] C nomorpio TekyIero crnocoda KBamuQUKAIUID XpoOMaTOrpaguieckoil KOJIOHKU
MPOBOASIT TO BBICOTE, 3KBUBAJIEHTHOW Teopernueckoi Tapenke (BOTT) - mnokasarenro
Pa3MBIBAHHS TIOCJIE UMITYJIbCHOTO BIPBICKA, MyTEM PAcdeTa CPeIHEro 3HAYCHUS TI0 MAKCUMYMY
NUKa W CTAHJAPTHOMY OTKJIOHEHHIO OT IIMPHHBI NHKA Ha TMOJOBHUHE €ro BbICOTHI. OCHOBHOE
OrpaHHUYEHHUE 3TOTO CIOco0a 3aKIFYAETCS] B TOM, YTO OH HE OOECTIEYHBAET MONyYEHHE TOYHOTO
nokazarenst pasmetas (T. . BOTT), korma ¢opma nuka OTKIIOHSETCS OT KPUBOHM rayccoBa
pacripeneneHust. YToObl KOMIEHCHPOBATb OTCYTCTBHE YYBCTBUTEIBHOCTH, JUISI OLIEHKH
aCUMMETPUHU TIPOBOAAT BTOpPOE u3MepeHue. sl 5TOro mokasaTenss CpPaBHHBAET IIHPUHY
MEepPEeNHero U 3aJHero MukoB Ha ypoBHE 10% OT MakcUMajbHOHN BBICOTHI MuKa. OrpaHUuYeHUs
JaHHOTO ToAxofa OOyCIAaBIMBAIOT OTCYTCTBHE YYBCTBUTENBHOCTH K W3MEHEHHUSIM B

MNPOU3BOAUTCIIBHOCTU KOJIOHKH u qacTo NpUXoauTCA MMOBTOPHO 3aI10JIHATD HJIN



KOHIUIMOHUPOBATh KOJIOHKY, XOTSl XapaKTePUCTHUKU KOJOHKHU SIBIISIIOTCS B JAEHCTBUTENBHOCTH
npuemsieMbIMu. [IpencraBieHsl u Ipyrue cTpaTeruu KBajaudukauuy KOJOHKH. Takue crpaTeruu
BKJIFOYAIOT HCIIOJIb30BAHUE TrayCcCOBa WMJIM HErayCccoBa PpacCHpeneNeHHH ISl MOIENUpPOBAHHS
nepexonoB mpouecca (cMm. Hampumep, Larson, et al, «Use of Process Data to Assess
Chromatographic Performance in Production-Scale Protein Purification Columns,» Biotechnol.
Prog. 19:485-492 (2003) u matentbl CIIIA NeNe 9,047,438 BeimanHbix Belousov et al. u
8,410,928 Beimannbix Ganguly). ITogxonbl ¢ UCTIOIB30BAHUEM rayCcCOBa PACHPENEICHHS UMEIOT
T€ JK€ OrPaHUYEHHs] YYBCTBUTEIBHOCTH, YTO U CIOCOO CO BIPBICKOM, & ONMHCAHHBIC TTOAXOIBI C
UCTIOJIb30BAHUEM HETayCcCOBa pacrpeneieHus TpeOyrOT CI0KHbBIX BEIYUCIIEHHIH.

[0006] [lns otciexuBaHUST WU3MEHEHUN MPOU3BOIUTENLHOCTH XPOMATOrpadpuvecKoi
KOJIOHKH BO BpEMSI MOBTOPSIFOIIENCS pabOThl M OLEHKH 3((EKTUBHOCTH, ¢ KOTOPOH KOJIOHKA
Oymer pabotarh B TeuYeHHE CpOKa ee ChaykObl, HeoOXOoaMMma yJy4lIeHHas mpolenypa
kBajmudukauuu ¢ OonblIeld YyBCTBUTENBHOCTBIO U Oojiee pPALMOHAJBHO OIpeesIeHHBIMU
npenenamu. Hacrosimee n300peTeHne OTHOCUTCS K YCTPAaHEHHIO 3TOrO HENOCTaTKa B JaHHOM
o0iacTu.

N3JIOKEHUE CYIITHOCTU M30BPETEHMA

[0007] BapwanTbl OCyIIECTBICHUS HW300PETEHUS ONpPEIENIeHbI, COOTBETCTBEHHO,
HE3aBUCHUMbIMH U 3aBHCUMBIMHU TNYHKTAMH (OPMYyJIbl H300pETEHHs, NPWIOKEHHBIMH K
HACTOSIIEMY JTOKYMEHTY, KOTOPBIE JUId KPaTKOCTH BKJIIOUEHBI B HACTOSIIUN TOKYMEHT MyTeM
ccbUIKH. Jlpyrue BapHaHThl OCYLIECTBIIEHHS, IPU3HAKN U MPEUMYINECTBA PA3IMYHBIX ACIIEKTOB
n300peTeHNs] O4YeBUAHBI W3 TPUBENEHHOIO HIKE MOAPOOHOTO OMUCAHHUS B COYETAHHH C
NpUaraéMbIMU rpaUueCcKUMHU MaTepUaTaMU.

[0008] B HekoTOpbIX BapHaHTax OCYIIECTBIEHHS B HACTOALIEM H300PETEHHUH MPEIOKEH
coco® 3KCIUTyaTalMd  XpomaTorpaguyeckoil KOJOHKHM B crnoco0ax W3TOTOBIEHUS IS
nonyuyenus: anruren Kk TNF, anturena k TNF cogepxar tsokenyro uenb (TLL), conmepskaryro
aMUHOKHUCJIOTHYIO TochenoBateibHOCTE SEQ ID NO: 1, u nerkyro unens (JILI), comepskaryro
aMUHOKHCIIOTHYIO0 mocienoBatenbHocTh SEQ ID NO: 2 unu ee aHTHUTIeHCBSI3bIBAIOIIHMA
dbparMeHT, a Takxke crerudpuueckue GapmManeBTUYECKHe KOMITO3ULUUA aHTHTEI. DTOT CIOCO0
BKJIFOYAET PETHCTPALMI0 BBIXOAHOTO CHTHAJa KOJIOHKH W TAapaMeTpOB CYMMAapHOIO MOTOKa
yepe3 Ba WK 0oJiee HHTEPBAJIOB MO MEHBIIEH Mepe OIHOTO MEePEXOAHOr0 (PPOHTA MOABIKHON
¢da3pl BO Bpemsi MEpBOW ONMepaluu XpomaTrorpaduueckol KOJIOHKH, COAEpIKalled Hacaaky
KOJIOHKH. DTOT CIOCOO IOTMOJNHUTEIBHO BKIIIOYAET OMNpPENeeHHE MOJEIBbHON KyMYJISTUBHOM
KPUBOH raMMa-pacrpeesieHus] Hd OCHOBE 3apErMCTPUPOBAHHOTO BBIXOHOTO CHUTHAJIA KOJIOHKH
U TapaMeTpoB CYMMAapHOTO TOTOKA ISl N0 MEHBIIEH Mepe OJHOro MepexomHoro (poHTa
MOJBI)KHOM (ha3bl C UCHOJIB30BaHUEM (OpMyJbl la uIs mepeaHero nepexogHoro (GppoHTa HIIH
dbopmysl Ib st 3aaHETO MTEPEXOAHOTO (PPOHTA,
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rne C mnpencrasisier coOOH BBIXONHOH CHTHaJ KOJOHKH JUIsl 3adaHHOro V, V
npencraBisier coOOl CyMMapHBIM IOTOK, JEJeHHbIE Ha oO0beM kojioHku, a k, 8 u Vi
NPEACTaBISIIOT coOoi mapamerpel (opmbl, MacmTaba M CMELIEHHs, HCIIONb3yeMble IS
oOpa3oBaHUsl KpHBOH. 3Haue€HHE BBICOTHL, SKBHUBAJIEHTHON Teoperudeckoil Tapenke (BOTT)
pPacCUMTHIBAIOT JJIs1 MO MEHbIIeH Mepe OAHOro MepeXoAHOro (poHTa MOABIKHOW (as3wl ¢
ucnonp3oBanueM ¢popmysl Il 1 mapameTpoB KyMyJISITUBHOH KpUBOW ramMmma-pacrpenenenus k, 6
u Vi,

0.2
B3TT = #—ZL ®opmymna I1

rne u = k6 +V,,

o= /k92 u

L=nnuHa kKOIOHKH

KauectBo Hacaaku Xxpomartorpapuueckoil KOJOHKHM OLIGHHBAIOT HAa OCHOBaHHHU
paccuntanHoro 3HaueHust BOTT. Ha ocHOBaHMH 3TON OLIEHKH XpOMAaTOrpauuecKyro KOJOHKY
MIOBTOPHO UCTIONB3YIOT, KOHAULUOHUPYIOT, 3aMEHSIFOT HIIH TIOBTOPHO HAIOJIHSIOT.

[0009] Bein paspaboTaH HOBBIM CHOCOO OIEHKH LEJIOCTHOCTU KOJIOHKH, HAa3bIBAEMBINA B
HACTOSIIEM JOKYMEHTE aHAJIH30M nepexona ramma-pacnpenenenus (GDTA). B HoBom criocobe
UCTIONB3YEeTCS MaTeMaTh4deckass MOZAENb I alMpPOKCUMAallMd KPUBOW C IOMOINBIO JTAHHBIX
nepexoaHoro (poHTa MOABMKHON (hasbl, KOTOPBIE MOJYHYAIOT HA PETyJISAPHBIX 3Tarax mporecca
SKCIUTyaTallMd KOJIOHOK. 3aTeM IapameTpbl MOJENN KPHUBOH HCIONB3YIOT Ui pacdera
pPa3MBIBAaHUS TMPU IBIXKEHUIO IO CJIOK KOJIOHKM B KAadeCTBE IMOKa3aTelNsl KadecTBa KOJOHKH.
IlepexonHble (GpPOHTHI TOABWXKHOW (a3bl BOSHHMKAIOT B pe3yJbTaTe IUCKPETHBIX CTaaAUN
mpouecca OYHMCTKM — XpomartorpadupoBaHueM, B  KOTOPOM  HCIOJB3YIOT  HadajbHbIE
OydepHbIe/TIPOMBIBOYHBIE PACTBOPHI C PA3IMYHBIMU CBOWCTBAMH, TAKMMHU KaK IPOBOJUMOCTD,
pH w/unu Oydepusyroue kommnoHeHThl. Criocod MO CymECTBY MOKHO MPUMEHSITH K JIFOOBIM
onHOMY WK OoJjiee mepexonHbIM (PpOHTAM MOABMIKHOHM (ha3bl, mosydaembIM mpu oOpaboTke
HOpPMaJIbHO-(a30BOM KOJIOHKH.

[0010] OcnoBHOoe mnpeumymmecTBo crnocoda GDTA 3akmouUaeTcss B TOM, YTO OH
obecrieunBaeT Oosiee UyBCTBUTEIBHOE YCTPOWCTBO M3MEPEHHS Pa3MbIBAHUS MPH MPOXOXKICHUH
IO CJIOK0 KOJIOHKH, ueM criocod onenkn BOTT crnocobom TMaycca. Ilpu ucnons3osanun GDTA
Oonpie HE TpeOyeTcs M3MepsiTh ACHMMETPHIO, MOCKOJbKY npu npuMmeHeHnn monenun GDTA
NOJIY4al0T MPABUIIbHBIE M3MEPEHUs Pa3MbIBAHHE C MOMOIIBIO ANNPOKCHMHPOBAHHON KPHUBOA.
Kpome Toro, mpuMmeHeHHe (QyHKLIMU raMMa-pacripeneiieHus YIpoIaeT aHaiu3 (POHTAIbHBIX
NIEPEXOI0B M0 CPABHEHHUIO C PaHee ONMUCAHHBIMH aJIbTEPHATHBHBIMU HErayCCOBBIMHU CIIOCOOAMH.
Hcnonp3oBaHne MepexoaoB MOABMKHON (a3bl, yike MPUCYTCTBYIOIUX B XpPOMATOrpaduIecKoro
nporecce, IMO3BOJIET H30€KaTh HEOOXOAMMOCTH B JOIMOJIHUTENBHBIX AaBTOHOMHBIX 3Tamax
oOpaboTtku. bosiee Toro, BO MHOTMX Ciydasix, HCTOPUYECKHE aHHBbIE MMO3BOJIIOT YCTAHOBUTH
UCTOpUYECKHe Iuana3oHbl 3()(QEeKTUBHOCTH KOJOHKU Iepel MPAaKTHUYECKHMM NPUMEHEHHEM.

Hakonen, cnoco0 GDTA Moxer ObITh aBTOMAaTU3MPOBAaH Ui OOecreueHHs] CTaOMIIBHOTO



NPUMEHEHUSI.

[0011] B onpeneneHHbIX BapuUaHTaX OCYLIECTBICHHS B HACTOSINEM H300pEeTeHUU
NPEAJIO’KEH CIOCo0 3KCIUIyaTalluy Xpomarorpaduyueckoll KOJOHKU JJIsl MOJMY4YEeHUSI aHTUTEN K
TNF, npuuem anturena k TNF conepskar Tskenyto uens (TLL), conepkamyro aMUHOKUCIOTHYIO
nociaenosarenbHocTh SEQ ID NO: 1, u nerkyro nens (JILI), conepskainyro aMHUHOKHCIOTHYIO
nocnenosarenbHocTh SEQ ID NO: 2 mnm ee aHTHIeHCBSI3BIBAIOIIMI (DparMeHT, NpU4eM
YKa3aHHBIN CIIOCO0 BKIIIOYAET:

PETUCTPALMI0 BBIXOAHOTO CHUTHAJAa KOJIOHKH U MapaMeTPOB CYMMAapHOTO MOTOKa 4epe3
aBa WK OoJiee MHTEPBAJIOB IS 1O MEHbLICH Mepe OIHOIO MEPEeXOAHOro (PpOHTA MOABHIKHON
¢a3pl BO Bpemsi MEpBOW ONMEpaluu Xpomarorpaduyeckoll KOJIOHKH, COAepKalleld Hacaaky
KOJIOHKH;

OTpeNesIeHHe MOJEIbHON KyMYJIATUBHOW KPHUBOW raMMa-paclpefesieHnss HA OCHOBaHUHU
3apErUCTPUPOBAHHOTO BBIXOJHOTO CUTHAJIA KOJOHKU U NTApaMETPOB CYMMAapHOTO MOTOKA JJIs TIO
MEHBIIEH Mepe OTHOTO MEPEXOTHOro (POHTA MOABUKHON (a3el ¢ UCTIONb30BaHHEM (HopMyJb la
IUTsI IepeTHero nepexonHoro Gpponta umu Gopmyds Ib mis 3amHero nepexogHoro GppoHTa,

1 V-v;
c=1- ﬁy(k, T) ®opmyia la
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rne C - BBIXOOHOW CHTHall KOJIOHKH JUIA 3amaHHoro V, V mpexncrasnsier coboi
CYMMapHBI MOTOK, AeNeHHbII Ha 00beM KooHKH, a k, 0 u V; npexncrasnsator coboit mapameTpsl
¢dbopmbl, MaciiTaba U CMELIeHUs, UCTIONb3yeMble 111 00pa30BaHUs KPUBOIL,

pacueT 3HA4YEeHHsI BBICOTBI, SKBHBAJIEHTHOW Teoperudeckoin tapenke (BOTT) mms mo
MEHbLIEH Mepe OHOTO MePeXOTHOro (ppoHTa MOABIKHON (as3sl ¢ ucnonb3oBaHueM Gopmysl 11
U MapaMeTpoB KyMyJIITUBHOH KpUBOH ramma-pacnpenenenus k, 6 u Vi,

2
BITT = :—ZL ®opmyua 11

rac

o =+k6?

L=nnuHa KONOHKU, U

OLICHKa KaueCTBa HACAIKH XpOMATOrpa)MuecKOll KOJIOHKH Ha OCHOBE YKa3aHHOTO
paccuntanHoro 3HadeHust BOTT.

[0012] B HekoTOpbIX BapHaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300PETSHHIH MPEIIOKEH
crocod, OTMOJHUTEIBHO BKJIIOYAMOIIHNA, KOHOWUIMOHUPOBAHHWE, 3aMEHY WJIH TOBTOPHOE
HATIOJTHEHHE XpOoMaTorpaduuecKoi KOJIOHKH Ha OCHOBE YKa3aHHOM OLIEHKU.

[0013] B HekoTOpbIX BapHaHTaX OCYIIECTBJICHUS] B HACTOSIIEM M300PETEHUH MPEIIOKEH
croco0, MOTOJHHUTENBbHO BKJIFOYAIOIIMIA: PErducTPAllMi0 BBIXOAHOTO CHUTHAJA KOJOHKH H
napaMeTpoB CYMMApHOIO IMOTOKA Hepe3 ABa WM OoJiee WHTEPBAJIOB JISi COOTBETCTBYIOIIETO

nepexogHoro (poHTa MNOABIKHONW (asbl BO BpeMsl OJHOrO MM Oojiee MOCIEAYHOLINX



NPUMEHEHUH HACaJK! XpOMaTOrpadmuecKoi KOJIOHKH;

BBIMIOJIHEHNE YKA3aHHOTO OMNpeneNieHUs] U YKa3aHHOTO BBIYMCIEHUS C IOMOLIBIO
BBIXOZIHOTO CHUTHaja KOJOHKHM U NapamMeTpoB CYMMapHOrO IOTOKA, 3aperuCTPUPOBAHHBIX BO
BpeMsl KaXIOro W3 OAHOrOo WM Ooyiee  TOCHEAYIOUINX  NPUMEHEHHH  Hacaaku
Xpomarorpauueckoi KOJIOHKH;

onpenenenne 3HaueHnss BOTT Hacagkm Xpomarorpadpuueckoil KOJOHKH BO BpeMs
KQXKIOr0 M3 YKa3aHHBIX OIHOrO MWiM 0Oojee MOCIHeNyILIUX IPUMEHEHHH Ha OCHOBAaHWUHU
YKa3aHHOT'O UCTIOJTHEHMUS,

COCTaBJIEHHE TpeHnaa onpeneneHHbXx 3HaueHwin BOTT nHacagku xpomarorpaduueckoit
KOJIOHKH JUTs ABYX WJIH 0OOJiee MOCIeAYOINX MPUMEHEHNH;, 1

ONpeNeNieHne HM3MEHEHHUs] KadeCcTBAa HACaAKd XpOMaTorpaduyeckoil KOJOHKH Ha
OCHOBAaHUHM YKa3aHHOIO COCTaBJIEHHOrO TpEHAa, MpHUYeM YyKa3aHHOe KOHAMLIMOHUpPOBAaHHUE,
3aM€Ha WM TIOBTOPHOE HAIOJHEHHE XPOMAaTOrpaduyecKol KOJOHKH OCHOBAaHO Ha YKa3aHHOM
OTIpeieNIeHUN.

[0014] B HekoTOpBIX BapHaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300PETSHHUH MPeIOKEH
cnoco0, B kotopoM yBenunueHue 3HaueHust BOTT nacamku xpomarorpaduieckoil KOJOHKH B
OIHOM WJH 0oJiee MOCIeNyINX MPUMEHEHUSX YKa3aHHON HACaIKH KOJIOHKH 110 CPABHEHHIO CO
3HaueHneM BOTT Hacamkum xpomarorpadudyeckoii KOJIOHKH B OJHOM WM OoJiee paHHHUX
NPUMEHEHUSAX YKa3aHHON HacaJKu KOJIOHKH OIpefenseT CHIKEHHE KadecTBa HacalkH
XpoMaTorpaduueckoil KOJIOHKH.

[0015] B onpeneneHHbIX BapuaHTaX OCYLIECTBICHHUS B HACTOSIIEM H300peTeHHU
NPEAJIO’KEH CIoco0, B KOTOPOM pPETHCTPUPYIOT BBIXOAHON CHUTHAJ KOJNOHKH U IapaMeTphl
CYMMAapHOTO TIOTOKA JUIsl IBYX WJIM OoJiee pa3in4HbIX (JPOHTOB Mepexoa MOABIKHOM (a3bl BO
BpeMsl YKa3aHHOW TEpBOI ONepalyy HAMOJHEHHs KOJIOHKH, IMpPUYeM YKa3aHHBIH Crocod
BKJIFOYAET:

BBITMIOJTHEHHE YKa3aHHOTO OMNPEAeNIeHUs] U BBIUUCIICHHSI C IIOMOLIBI0 BBIXOJHOTO CHTHANA
KOJIOHKH U TIApaMETPOB CYMMAPHOT'O MOTOKA, PErUCTPUPYEMBIX ISl KaXKIOTO U3 IBYX HIIH OoJiee
pa3uYHBIX (DPOHTOB Tepexona MOABIKHON (ha3bl HE3aBUCHMO JJIsi BBIUYHCIEHHS 3HAYCHUS
BOTT pnst kasknoro u3 AByX win Oosiee pa3iuyuHbIX (PPOHTOB mepexoaa MOABUKHON (assl,

OLIEHKY Ka4eCTBa HACaJKH Xpomarorpaduueckoil KOJOHKM Ha OCHOBE IBYX WM Oolee
paccuntanHblx 3HaueHui BOTT, mpu sToM ykazaHHOe KOHAMLIMOHMPOBAHHE, 3aMeHa WU
MIOBTOPHOE HATOJIHEHHE XPOMATOrpaduuecKoil KOJIOHKH 3aBUCST OT YKa3aHHOH OLIEHKH.

[0016] B HekoTOpBbIX BapuaHTaX OCYIIECTBICHHUS B HACTOSIIEM H300PETCHHUH MPEIOKEH
croco0, B KOTOPOM XpPOMATOrpa(gpuyecKyro KOJIOHKY BBIOMPAIOT M3 TPYMIbL, COCTOSLIEH H3:
kojoHkn mnsi apdurHON xXpomarorpadum Ha Oenke A, KOJNOHKH Uil KaTHOHOOOMEHHOM
xpomarorpaduu 1 KOJIOHKH JJIs1 aHHOHOOOMEHHOM XpomaTorpaduu.

[0017] B HekoTOpBbIX BapHaHTaX OCYIIECTBICHHS B HACTOSLIEM H300PETCHHUH MPEIOKEH
croco0, B KOTOPOM KOJIOHKA Jis appuHHOIN XxpomaTorpadgun Ha Oenke A COOEp>KUT KOJOHKY A
MabSelect™

comepxut KosmoHKy UNOsphere S™ s kaTHOHOOOMEHHOHM XpomaTtorpaduu, a KOJOHKA JJIs

st abduHHON Xpomarorpaduu Ha Oejlke KaTHOHOOOMEHHOH Xpomarorpaduu

>



aHMOHOOOMEHHOH  xpomarorpadguu  comepkut kojoHKy Q  Sepharose™ XL  mua
aHMOHOOOMEHHOH Xpomarorpaduu.

[0018] B HekoTOpbIX BapHaHTaxX OCYIIECTBIICHHUS B HACTOSLIEM M300PETEHHH MPEIIIOKEH
crocod, B KOTOPOM NEPEeXONHbI (PPOHT moABMKHOW (a3el B KoJOHKe sl adUHHOMN
xpomatorpaduu Ha Oenke A CO3mAKOT U3 OJHOro Wiu Oojiee PPOHTOB, BHIOPAHHBIX M3 IPYIIIBL,
cocrositeid u3. (QpoHTa, oOpasyromerocs mnpu saroupoBanHun anturea k TNF, ¢ponra,
o0pasyromerocs: MpU CaHAMU KOJOHKHM T'yaHHIWUH TMAPOXJIOPHIOM, (poHTa, 00pasyromerocs
IIpU NPOMBIBKE KOJIOHKHU rntocne caHauuu 0,1 M uurpara natpus, pH 3,5.

[0019] B HekoTOpBbIX BapHaHTaX OCYINECTBICHHS B HACTOSIIEM H300PETEHHUH TP EAJIOKEH
crocod, B KOTOPOM MepexXOAHbIl (POHT MOABUKHON (Pa3bl B KOJOHKE IJIsi KATHOHOOOMEHHOM
xpomarorpaduu obpasyercss u3 omgHOro wuiam Oosiee (POHTOB, BBIOPAHHBIX W3 TPYIIIHL
COCTOSIIIIEH u3: ¢bponTa, obpasyroterocs npu 3arpyske 00paboTaHHOTO
pactBopurenem/nereprenrom (P/J) marepumana, conmepskamero anturena k TNF, ¢ponra,
oOpasyrommerocss npu smoupoBannu antured kK TNF, u ¢ponra, obpasyromerocss B Te4eHHE
MIOJIOCKH KOJIOHKH.

[0020] B ompeneneHHBIX BapwaHTaX OCYIIECTBICHHsI HAcTOsee W300peTeHue
OTHOCHUTCSI K CIOCOOy, B KOTOPOM MEPEXOAHBbIH (POHT MOABMKHON (pa3bl B KOJOHKE IS
KaTHOHOOOMEHHOH Xxpomarorpaduu odpasyercst u3 OgHOro win 0osiee GPOHTOB, BHIOPAHHBIX U3
TPYIIIBL, COCTOSIIIEN U3 (PPOHTA, OOPA3YIOIIErocsl B MPOLECCe OUUCTKU KOJOHHBI THAPOKCHIOM
HaTpus, U PpoHTa, 00pa3yOIErocs B X0e CHITH OeJiKa ¢ KOJIOHKH.

KPATKOE OIIMCAHUE T PA®GUYECKUX MATEPHAJIOB

[0021] Ha  ®wr. 1A-1B MIPENCTABJICHbI rpaduxu WUJUTFOCTPATUBHOU
anmnpoOKCUMUPOBAaHHON KpHBOH aHaimM3a Inepexozna raMmma-pacnpenenenus. Ha @ur. 1A
npencTaBieH rpaduk, Ha KOTOPOM IMOKa3aHa WLIOCTPATHBHAS aNMpPOKCHUMHPOBAHHAS KPHBAs
nepexoaa raMMa-pacrpeniesieHns Ha OCHOBE JaHHbBIX nepexoaa noasuxkHoil ¢asel. Ha @ur. 1B
NpeACTaBJIeH rpapuk, HA KOTOPOM IOKa3aHa WJUTIOCTPATHUBHAS aNMPOKCUMHPOBAHHAS KPHBAsI
mepexona raMma-pachpefesieHdss Ha OCHOBE JaHHBIX Iepexona MOABMKHON (as3el ¢
napamMeTpamu, MOJYYEHHbIMH M3 3TOW KPUBOMW, HCIIOJNB3YEMBIMH IUJIsI BBIYUCIICHHUS BBICOTBI,
SKBHUBAJICHTHOW Teopernueckoil tapenke (BOTT), B kauectBe mnokaszarenst 3((eKTHBHOCTH
KOJIOHKH.

[0022] Ha ®ur. 2 npencrasieHa cxema, Ha KOTOPOH MOKa3aHa CUCTeMa KBATH(DUKALIUH
Xpomarorpaduueckoil KOJIOHKH, OTIMCAHHOHN B HACTOSIIIEM JIOKYMEHTE.

[0023] Ha ®ur. 3 npexncrasneH rpaduk miotHoctd BepositHoctd BOTT st pponTa
ypaBHOBELINBAHUS KOJIOHKU Ha Oejike A 0e3 nmpeoOpasoBaHMsI.

[0024] Ha ®ur. 4 nokasaH rpaduk mioTHOCTH BepoATHOCTH cyMMbI kBaapaTos (CK) st
(dbpoHTa ypaBHOBEIINBAHUS KOJIOHKH Ha Oenke A 6e3 mpeoOpa3oBaHUsl.

[0025] Ha ®ur. 5 npexncrasnen rpadux miotHoctd BepositHoctd BOTT must pponTa
MIPOMBIBKHY KOJIOHKHM Ha Oenke A 0e3 npeoOpasoBaHMs.

[0026] Ha ®ur. 6 nokaszan rpadux rmotHoctu BeposstHoctd CK 1i1st GpoHTa MPOMBIBKH

KOJIOHKU Ha OCHOBE CBsI3bIBaHUs ¢ OesnikoM A 6e3 mpeoOpa3oBaHUsl.



[0027] Ha ®ur. 7 npexncrasneH rpadux miotHoctd BepositHoctd BOTT st pponTa
YPAaBHOBELIMBAHUA KOJIOHKM Ha Oenke A ¢ mpeoOpa3oBaHHEM Ha OCHOBE HATYpPaJbHOIO
norapudma (A=0).

[0028] Ha dwur. 8 npeacrasien rpaduk muotHoctu BepositHoctu CK mns ¢ponra
YPaBHOBEINIMBAHUS KOJOHKM Ha Oenke A ¢ mnpeoOpa3oBaHMEM Ha OCHOBE HATYPaJIbHOTO
aorapudpma (A=0).

[0029] Ha ®wur. 9 npexncrasnen rpaduk miorHocta BepositHoctu BOTT s ¢ponra
yYpaBHOBELIMBAHHUS KOJIOHKM Ha Oenke A ¢ mnpeoOpa3oBaHMEM HAa OCHOBE HATYPaJIbHOTO
aorapudpma (A=0).

[0030] Ha ®wur. 10 npencrasnen rpaduk miotHoctu BepositHoctu CK st pponTa
YPABHOBELIMBAHHUA KOJIOHKM Ha Oenke A ¢ mpeoOpa3oBaHHMEM Ha OCHOBE HATYpPaJbHOTO
norapudma (A=0).

[0031] Ha ®ur. 11 noka3aH rpaduk MIOTHOCTH BEPOSTHOCTH CpemaHed BenHduHbI (Vi)
1Tl YPaBHOBEIINBAHUS KOJIOHKH Ha Oenke A.

[0032] Ha ®ur. 12 nokas3aH rpaduk MmiIOTHOCTH BEPOATHOCTH CpenHero 3HaueHus (Vi)
111 GpOHTA MIPOMBIBKH KOJIOHKH Ha Oejke A.

[0033] Ha ®Pur. 13 mnpencrasnena koHTpodbHas auarpamma BOTT st ¢ponta
YPAaBHOBELINBAHUA KOJIOHKH Ha Oenke A ¢ mpeoOpa3oBaHHMEM Ha OCHOBE HATYpPaJbHOT'O
norapudma (A=0). UCL=BepxHuii konTponbHbiii npenen; LCL=HWKHII KOHTPOJBHBII Mpene.
IIpoHyMepoBaHHBIE TOYKH Ha Tpaduike MOKa3bIBAIOT BHIOPOCH! W/WIIM TPEHABI, OYEBUIHBIE IJIs
pesynbtatoB BOTT, Ha ocHOoBanuu mnpasui KOHTposbHbIX kapT lyxapra 1, 2 u 3, 1. e. 1
o003HavaeT BbIXOA | TOUKH 32 KOHTPOJIbHBIE TIpenebl, 2 0003HaYaeT 8 TOYeK Ha OJHOU CTOPOHE
OT LEHTpaJbHOW JHHUH, a 3 o0O3Hauaer 6 TIOC/IENOBATENBHBIX TOYEK C MOCTOSHHBIM
BO3PACTaHUEM WJIH CHUKCHHUEM.

[0034] Ha ®wur. 14 npencrasnen rpadux BpeMmeHHbIX psinoB BOTT nna ¢ponra
YPaBHOBELIMBAHMS KOJOHKU Ha Oenke A. BepxHHiII KOHTPOJIbHBIN Mpeael MOJyYeH Ha OCHOBE
npeoOpa3OBaHHBIX JaHHBIX, MOKa3aHHBIX Ha Pur. 13.

[0035] Ha ®wur. 15 mnpencrasnena kouTposbHas pauarpamma CK  mns  ¢ponta
YPABHOBELIMBAHHUA KOJIOHKM Ha Oenke A ¢ mpeoOpa3oBaHMEM Ha OCHOBE HATYpPaJbHOTO
norapudma (A=0). [IpoHyMepOBaHHbIE TOYKH Ha TpaduKe MOKA3BIBAIOT BHIOPOCHI U/UTH TPEH/IBI,
oueBUaHbIE ISl pe3yibTatoB BOTT, Ha ocHOBaHuu mpasus KoHTpoJbHBIX KapT [lyxapra 1, 2 u
3, T. . 1 obo3Ha4aeT BbIX0 | TOYKH 3a KOHTPOJIbHBIE Mpeaesbl, 2 0003HaYaeT 8 TOUeK Ha OHOM
CTOPOHE OT LIEHTPAJIbHOW JMHHUHM, a 3 0003Ha4aeT 6 IMOCIEeNOBATENbHBIX TOYEK C MOCTOSHHBIM
BO3PACTaHUEM WJIU CHUKEHUEM.

[0036] Ha ®ur. 16 mnpencrasnen rpaduk BpemeHHbIX psinoB CK pmna ¢ponra
YPaBHOBEIINBAHMS KOJOHKU Ha Oenke A. BepxHHI KOHTPOJBHBIN IMpenelN MOJy4eH Ha OCHOBE
npeoOpa3oBaHHBIX JaHHBIX, TOKa3aHHBIX Ha Pur. 15.

[0037] Ha ®ur. 17 noka3aHa KOHTPOJIbHAsl JuarpaMma cpenHero 3HadeHus (Vp) ams
¢poHTa ypaBHOBemMBaHUS KOJOHKM Ha Oenke A. IIpoHymepoBaHHBIE TOUKM Ha Trpaduxe

NOKa3bIBAIOT BBIOPOCHI W/MIIM TPeHbl, oueBUAHbIe s pe3yibraroB BOTT, Ha ocHOBaHUM



npaBun KoHTposbHBIX KapT Ilyxapra 1, 2 um 3, T. e. 1 obo3nayaer BbIXOA | TOUYKM 3a
KOHTPOJIbHBIE Mpeenbl, 2 0003HauaeT 8 TOUeK Ha OJHOW CTOPOHE OT LEHTPAJIbHON JIMHHH, a 3
o0o3HauaeT 6 MocIe0BaTEIbHBIX TOUEK C TOCTOSHHBIM BO3PACTAHUEM HIIH CHUKEHUEM.

[0038] Ha wur. 18 mnpencrasnena koHTpodbHas auarpamma BOTT st ¢ponra
NPOMBIBKM KOJIOHKM Ha Oenke A ¢ mpeoOpa3oBaHHMEM Ha OCHOBE HATYypalibHOrO Jiorapudpma
(A=0). IIponyMepOBaHHbIE TOUYKH Ha rpadpuKe MOKa3bIBAIOT BHIOPOCHI W/WIIN TPEH/IbI, OYEBUIHBIE
ansa pesyibratoB BOTT, Ha ocHOBaHUM npaBusl KOHTpoJabHbIX kKapT Illyxapra 1,2 u 3, 1. e. 1
o003HavaeT BbIXOA | TOYKM 32 KOHTPOJIbHBIE TIpeaesbl, 2 0003Ha4YaeT 8 TOYEK Ha OJJHOM CTOPOHE
OT LEHTPAJbHOH JUHUM, a 3 0003Ha4aeT 6 TOCIENOBATENIbHBIX TOYEK C IOCTOSHHBIM
BO3pAaCTaHHUEM WJIU CHUKEHHUEM.

[0039] Ha ®wur. 19 npexncraBien rpaduk BpeMmeHHbIX psigoB BOTT nns ¢ponra
NMPOMBIBKM KOJIOHKM Ha Oenke A. BepxHull KOHTPOJNBHBIA Mpenes TMOJy4eH Ha OCHOBE
npeoOpa3oBaHHBIX JAHHBIX, TOKa3aHHBIX Ha Pur. 18.

[0040] Ha ®ur. 20 npexncrasiena koHTposbHas auarpamma CK s ¢ppoHTa mpombIBKU
KOJIOHKH Ha Oenmke A ¢ mpeoOpa3oBaHHMEM Ha OCHOBE HaTypaibHOro jorapudma (A=0).
IIpoHyMepoBaHHBIE TOYKH Ha Tpadike MOKa3bIBAIOT BHIOPOCH! W/WJIM TPEHABI, OYEBHIHBIE IS
pesynbratoB BOTT, Ha ocHOoBaHuu mnpasBui KOHTposbHbIX kapT Hlyxapra 1, 2 u 3, 1. e. 1
o0o3HavaeT BbIXOA | TOYKH 32 KOHTPOJIbHBIE TIpenebl, 2 0003HaYaeT 8 TOYeK Ha OTHOM CTOPOHE
OT LEHTPAJbHOM JMHUHM, a 3 0003Ha4aeT 6 TOCIENOBATENbHBIX TOYEK C ITOCTOSHHBIM
BO3PACTaHUEM WJIU CHUKEHHEM.

[0041] Ha ®wur. 21 npexacrasnen rpaguk BpemeHHbIX psino CK nist ¢ppoHTa MPOMBIBKH
KOJIOHKH Ha Oenke A. BepxHMI KOHTPOJIBHBIN Npeen MoJyuyeH Ha OCHOBE MpeoOpa3oBaHHBIX
JIaHHBIX, ITOKa3aHHBIX Ha Pur. 20.

[0042] Ha ®wur. 22 noka3aHa KOHTPOJIbHAs Auarpamma cpeaHero 3HaueHus (Vp) anus
¢ponTa pOoMBIBKM KOJIOHKH Ha Oenke A. IIpoHymepoBaHHbIE TOUKH Ha rpaduke MOKa3bIBAIOT
BBIOPOCHI W/MJIM TpPEHABL, O4YeBHIOHbIE IJsi pe3yiabraroB BOTT, Ha OCHOBaHUHM MpPaBUI
KoHTpodbHBIX KapT Ilyxapra 1, 2 u 3, T. e. 1 o0o3Hauaer BbIXOA | TOYKH 32 KOHTPOJIbHBIE
npenesbl, 2 o0o3Ha4YaeT 8 TOUEK Ha OJHOWM CTOPOHE OT LIEHTPAIBLHOW JUHUH, a 3 o0o3Ha4aeT 6
MOCJIEI0BATENbHBIX TOUEK C MOCTOSIHHBIM BO3PACTaHUEM WJIM CHHUKEHHEM.

[0043] Ha ®ur. 23 npencrasned rpaduk BpeMEHHBbIX psuoB pesynbratoB BOTT mms
(¢poHTa ypaBHOBEIIMBAHUS KOJIOHKH Ha Oenke A ¢ mpsimbiM cBsizbiBaHueM mpoaykra (I1CIT),
CTPYNIHUPOBAHHBIX B 3aBUCUMOCTH OT CUCTEMBI KOJIOHKU.

[0044] Ha ®ur. 24 npencrasned rpaduk BpeMEHHBbIX psanoB pesynbratoB BOTT s
¢ponTa mpomeiBkH KoJOHKHU Ha Oenke A ¢ IICII, crpynmupoBaHHBIX B 3aBHCUMOCTH OT CHCTEMBI
KOJIOHKH.

[0045] Ha ®ur. 25 npencrasner rpaduk BpeMEHHBIX psigoB pesynbratoB BOTT ms
¢poHTa ypaBHOBemnBaHus KOJIOHKU Ha Oenke A ¢ IICII, crpynnupoBaHHBIX B 3aBUCUMOCTH OT
YCTaHOBKH.

[0046] Ha ®ur. 26 npencrasieH rpaduk BpeMEHHBIX psinoB pesynbratoB BOTT ms

(b poHTa MPOMBIBKH KOJIOHKH Ha OeNke A, CrpyNIUPOBAHHBIX B 3aBUCUMOCTH OT YCTAHOBKH.



[0047] Ha ®ur. 27 npexacrasiieH rpaduk, MOKa3bIBAIOIIHUNA CPEIHIO CKOPOCTh MOTOKA
1y ypaBHOBemnBaHUs KoJoHKU Ha Oenke A ¢ IICIIL IlpoHymepoBaHHBIE TOUKHM Ha rpaduke
MIOKa3bIBAIOT BBIOPOCHI W/MIIM TPeHbl, oueBUAHbIe i pe3yibraroB BOTT, Ha ocHOBaHUM
npaBun KoHTpospHbIX KapT Ilyxapra 1, 2 m 3, T. e. 1 obo3Hauyaer BbIXOA | TOUKM 3a
KOHTPOJIbHBIE Tpefiesbl, 2 0003Ha4aeT 8 TOueK Ha OAHOH CTOPOHE OT LEHTPAJIbHOW JIMHHH, a 3
0003Ha4aeT 6 MOCIeI0BATENbHBIX TOYEK C IIOCTOSIHHBIM BO3PACTAHUEM WJIH CHIDKEHHEM.

[0048] Ha ®wur. 28 npencrasieH rpaduk, MOKa3bIBAIOIINN CpeqHee MPEAKOJIOHOUHOEe
JaBJIEHHE BO BpeMsi ypaBHOBeIIMBaHUs. [IpOHyMepOBaHHBbIE TOYKM Ha TpaduiKe MOKa3bIBAIOT
BBIOPOCHI W/MJIM TpPEHABI, OueBUAHbIC aisi pe3yiabraroB BOTT, Ha oOCHOBaHWUM mpaBHI
KoHTpodbHBIX KapT Ilyxapra 1, 2 u 3, T. e. 1 obo3Havyaer BbIXOA | TOUKH 32 KOHTPOJIbHBIE
npenesbl, 2 o0o3Ha4YaeT 8 TOUEK Ha OJHOWM CTOPOHE OT LIEHTPAJTBLHOW JUHMUH, a 3 o0o3Ha4aeT 6
MOCJIEIOBATENbHBIX TOUEK C TOCTOSIHHBIM BO3PACTaHUEM HJIM CHUKEHHEM.

[0049] Ha ®ur. 29 npexncrasieH rpaduk, MOKa3bIBAOIIHUNA CPEIHIOK CKOPOCTh MOTOKA
NPOMBIBOYHOIO pacTBopa maisi (poHTA TPOMBIBKM KOJOHKM Ha Oenke A ¢ TICIL
IIpoHyMepoBaHHBIE TOYKH Ha Tpadyike MOKA3BIBAIOT BBIOPOCHI W/WIJIM TPEHABI, OYEBHIHBIE IJIS
pesynbTatoB BOTT, Ha ocHOoBaHuu mnpaBui KOHTposbHbIX kapT Hlyxapra 1, 2 u 3, 1. e. 1
o0o3HavaeT BbIXOA | TOYKH 32 KOHTPOJIbHBIE TIpenebl, 2 0003HaYaeT 8 TOYeK Ha OTHOUM CTOPOHE
OT LEHTPaJbHOM JUHUHM, a 3 0003Ha4yaeT 6 TOCIENOBATENbHBIX TOYEK C IOCTOSHHBIM
BO3PACTaHUEM WJIM CHUKEHHUEM.

[0050] Ha ®wur. 30 mnpexncraeneH rpaduk, MOKA3bIBAIOLINI CpeqHee JaBJICHUE
IPOMBIBOYHOIO pacTBopa ansi (poHTa mNpPOMbIBKM KOJOHKM Ha Oenke A ¢ TICIL
IIpoHymMepoBaHHBIE TOYKH Ha Ipaduike MOKa3bIBAIOT BBIOPOCHI /WM TPEHABI, OYEBUIHBIE IJIS
pesynbratoB BOTT, Ha ocHOoBaHuU npaBui KOHTponbHbIX KapT Ilyxapra 1, 2 u 3, 1. e. 1
o0o03HauaeT BbIXO | TOYKHM 332 KOHTPOJIbHBIE Mpeaenbl, 2 0003Ha4aeT 8 TOYEeK Ha OJHOW CTOPOHE
OT LEHTPaJbHOW JHMHUM, a 3 o0003Hayaer 6 IOCIENOBATENbHBIX TOYEK C IIOCTOSTHHBIM
BO3PAaCTaHHEM WJIU CHUKEHHUEM.

[0051] Ha ®wur. 31 npencrasien rpaduk, okassiBatoinuii BOTT no u nocjie u3MeHeHuUs
CKOPOCTH TIOTOKA POMBIBOYHOTO pacTBopa. [IpoHyMepoBaHHbIE TOUKH Ha rpaduKe MOKA3bIBAIOT
BBIOPOCHI W/MJIM TpPEHABL, O4eBHIHbIe st pe3yibraroB BOTT, Ha OCHOBaHUHM MpaBUI
KoHTpodbHBIX KapT Ilyxapra 1, 2 u 3, T. e. 1 o0o3Hauaer BbIXOA | TOYKH 32 KOHTPOJIbHBIE
npenesbl, 2 o0o3Ha4YaeT 8 TOUEK Ha OJHOW CTOPOHE OT LIEHTPATBLHOW JMHUY, a 3 o0o3Ha4aeT 6
MOCJIEI0BATENbHBIX TOUEK C TOCTOSIHHBIM BO3PACTaHUEM WJIM CHHUKEHHEM.

[0052] Ha ®ur. 32 npencrasneH rpadgul BpeMeHHbIX psigoB BOTT nnst nByx pasiudHbIX
HACaJ0K KOJIOHOK Ha Oenke A, pH OLIEHKE Ha OCHOBE ()pOHTA YPABHOBELIMBAHUS s 45 mapTuit
npernapata REMICADE® (ungaukcumad).

[0053] Ha ®wur. 33 npexacraBnen rpaduk BpeMmeHHBIX psgoB BOTT mma ¢ponra
ypaBHoBemmBaHus kojoHKH SP-Sepharose High Performance (SPHP). KonTponbHble mpenesnsr
paccuMThIBAIM HAa OCHOBE MaHHBIX mpeoOpasoBaHuss bokca-Kokca ¢ wucnonp3oBaHneM
HATypaJbHOTO Jlorapudma.

[0054] Ha ®wur. 34 npeacraBnen rpapuk BpeMmeHHbIX psanoB BOTT nna ¢ponra
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MPOMBIBKH BOJOW i MHbeKLUN koJoHKU ¢ SPHP. KoHTponbHbIE mpenenbl pacCUUThIBAIN Ha
OCHOBe aHHbIX npeodpaszoBanmst bokca-Kokca ¢ ncrnonb3oBaHreM HaTypajIbHOTO Jorapudma.

[0055] Ha ®wur. 35 npeacraBnen rpaduk BpeMmeHHbIX psanoB BOTT nna ¢ponra
pacTBopa [1st KoHcepBauuu kosloHKHU ¢ SPHP. KoHTposibHBIE Npenenbl pacCUUThIBAIA HA OCHOBE
IaHHBIX peoOpa3oBanust bokca-Kokca ¢ HCIONB30BaHNEM HATYpPAIbHOTO Jorapudma.

[0056] Ha ®wur. 36 npencrasnen rpadux BpemeHHbIX psigoB BOTT nnsa ¢ponra
pacTBOpa ypaBHOBemnBaHUS KOJMOHKH Q2. KOHTpONbHBIE MpeAenbl pacCUUTHIBAIM HAa OCHOBE
IaHHBIX ipeodpasoBanusi bokca-Kokca ¢ UCIONb30BaHHEM HATYPabHOTO Jorapudma.

[0057] Ha ®wur. 37 npexacraBieH rpaduk BpeMmeHHbIX psgoB BOTT nnsa ¢ponra
pacTBOpa ypaBHOBELIMBAaHUS KOJOHKM Q2 mnpu cHaTuu Oenka ¢ KOJMOHKU. KOHTpOJbHBbIE
npesesibl PacCUMTHIBAIM Ha OCHOBE AaHHBIX MpeoOpasosanusi bokca-Kokca ¢ ucnonb3oBaHuem
HATypaJbHOTO Jiorapudma.

[0058] Ha ®wur. 38 mnpencraBnen rpaduk BpeMmeHHbIX psgoB BOTT nmsa ¢ponra
pacTBOpa KoHCepBalyu KooHKU Q2. KOHTpOJIbHBIE TIpenebl pacCUUTHIBAIN Ha OCHOBE JaHHBIX
npeoOpa3zosanust bokca-Kokca ¢ ncrnonb30BaHNEM HaTypaIbHOTO Jorapudpma.

[0059] Ha ®wur. 39 nokazan 0630p 9 3Tanos crocoda U3roTOBIEHHS roIUMyMada.

[0060] Ha dur. 40 npencrasieHa AuarpamMma, nokassiBatoiias pesynbtaTtel BOTT Ha
cranuu 3 koyNoHKU 1isi apduuHONM Xpomartorpadum Ha Oenke MabSelect™ must ¢ponTa,
oOpasyromerocss BO Bpemsi amoupoBanusi mnpemapata SIMPONI® (ronmumywmaba). TICIT
o0o3Hauaer npsimoe cesi3piBaHue mpoaykra SIMPONI® (ronumymab) Ha xononke MabSelect™
Ha Oenke A.

[0061] Ha dur. 41 npencrasieHa auarpamma, nokassiBarouias pesynbtaTtel BOTT Ha
craguu 3 1y konoHku MabSelect™ nns appunnOM xpomaTtorpaduu Ha Oenke A st GpoHTa,
oOpasyromerocss BO Bpemst caHauuu ryanuauH rugpoxsopunoM. IICIT oGoszHadaer mpsimoe
csizbiBanue npoaykra SIMPONI® (rommmymad) Ha kononke MabSelect™ Ha Oenke A.

[0062] Ha dur. 42 npencrasieHa auarpamma, nokasbiBaromias pesynsratel BOTT Ha
cranuu 3 st konoHku MabSelect™ nnst apdunHOM Xpomatorpaduu Ha Oenke st GpoHTa,
oOpasyroterocst Bo BpeMst mpombiBku 0,1 M murpatom Hatpust ¢ pH 3,5 mocne canaumu. TICIT
obo3Hauaer npsimoe cesi3biBaHue mpoaykra SIMPONI® (roammymad) Ha konoHke MabSelect™
Ha Oenke A.

[0063] Ha dur. 43 npencrasieHa AuarpamMma, nokasbiBatoiias pesynbtaTtel BOTT Ha
cranuu 6 JJIsl KOJIOHKU JUisi KaTHoHooOMeHHoU xpomatorpaduu UNOsphere S™ st dpponTa,
oOpasyromierocst BO BpeMsl 3arpy3Ku Martepuajia, o0padoTaHHOrO pacTBOPUTENIEM /IeTePreHTOM
(P/1), comepxamero SIMPONI® (romumymad). PS1 oOo3Hadaer stam 1 3aKIFOYUTENBHOM
ounctku 1t SIMPONI® (romumymada) va kojgorke UNOsphere ST,

[0064] Ha Pur. 44 npencrasieHa AuarpamMma, nokasbiBatoiias pesynbtaTtel BOTT Ha
craguu 6 s konoHku UNOsphere S™ nyisi kaTnoHOOOMEHHOH xpomarorpaduu 1yt ppoHTa,
oOpasyromerocss BO Bpemsi sjroupoBanus mnpemnapara SIMPONI® (romumymaba). PS1
obo3Hauaer stan 1 3akmountenpHOH ouucTku it SIMPONI® (rommmymaba) Ha KOJIOHKe
UNOsphere ST™,
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[0065] Ha Pur. 45 npencrasieHa auarpamma, nokasbiBatoiias pesynstaTtel BOTT Ha
cranuu 6 1Sl KOJIOHKU Uit KaTHoHOooOMeHHoM xpomatorpaduu UNOsphere S™ myist dponTa,
oOpasyroierocst BO BpeMsi cHATUs Oenika ¢ KoyoHKU. PS1 obo3navaer sTan 1 3aKIIFOYUTENBHOM
ounctku At SIMPONI® (ronmumymada) va kononke UNOsphere ST™,

[0066] Ha dur. 46 npencrasneHa auarpamma, nokaseiaroiasi pesynsratel BOTT Ha
cTaauu 7 sl KOJIOHKHU AJIsi aHMOHOOOMeHHOH xpomatorpaduu Q Sepharose™ XL st ¢ppoHnTa,
o0pasyromierocsi BO BpeMsi OYUCTKU €AKHUM HaTpoM. PS2 obo3HavaeT stam 2 3aKIFOYUTETbHON
ounctku 1t SIMPONI® (ronumymabda) Ha kojionke Q Sepharose™ XL

[0067] Ha dur. 47 npencrasieHa auarpamMma, nokasbiBaroiias pesynsratel BOTT Ha
craguu 7 ISl KOJIOHKH JJisi aHHOHOOOMeHHoN xpomarorpaduu Q Sepharose™ XL nnst ¢ppoHTa,
oOpasyrolierocst BO BpeMsi CHATUs Oenika ¢ KOJoHKH. PS2 obo3Hauaer sTan 2 3aKIOYUTENbHOM
ounctku 1 SIMPONI® (ronmumymada) Ha kosionke Q Sepharose™ XL

I[NOAPOBHOE OITMCAHUE M30BPETEHUA

[0068] Hacrosiimee omnucaHue OTHOCUTCS K YCOBEPIIEHCTBOBAHHOW IpoLEAype
KBaJTM(pHUKALIUN Ui OTCIEKUBAHUS U3MEHEHUH B CIIOSX 3aMOJIHEHHBIX XPOMATOrpadUyecKux
KOJIOHOK BO BpeMsl TOBTOPSIOIIEHCS Omnepanud KOJIOHKHM B IPOMBIIUICHHBIX Crocobax
m3roroBnenuss anturen kK TNF, manpumep, anturena k TNF-o. SIMPONI® (romumymal) u
KOHKPETHBIX (papMaleBTUYECKNX KOMMO3WIuil aHTuTen. JlaHHbIA crmocod, HE3aBUCHMO OT
macmrada, TPenCTaBisAeT COOOHW MPAaKTHYECKOE CPEACTBO Ay OLEHKH 3(P(EeKTUBHOCTH, C
KOTOPOH KOJIOHKa OyieT paboTaTh B TEUEHHE BCETO €€ CPOKa HKCIUTyaTaLIuH.

[0069] DOddexrtuBHOCTE pazneneHusi B XpomarorpaUyeckoll  KOJOHKH YacTo
XapaKkTEePU3yIOT C HCIIOJIb30BAHHEM XpOMAaTorpa(uueckoil MOIENIH TEOPETHUYECKUX TapesioK.
IIpn ucronp30BaHMM 3TOTO TMOAXOAA Xpomarorpaduueckas KOJOHKA BOCIPUHHMAETCS Kak
COCTOsAIIAsl U3 psiia CTyNeHeH WM TeopeTHdeckux Tapesnok. Kakmas Tapenka npencraBiiseT
coboil paccTosiHME, HAa KOTOPOM KOMIIOHEHTbI 0OOpaslia AOCTHIalOT PABHOBECHUS MEXIY
NOABW)KHOW M HenmonBwkHOW (asammu (cm. Van Deemter, Zuiderweg and Klinkenberg,
«Longitudinal Diffusion and Resistance to Mass Transfer as Causes of Nonideality in
Chromatography,» Chem. Engng. Sci. 5: 271-289 (1956), comep:kaHue KOTOPOH MOJHOCTHEO
BKJIFOYEHO B JAHHBIH JOKYMEHT IyTeM OTChUIKU). D(PPEKTUBHOCTH KOJOHKH H3MEPSIOT
KOJINYECTBOM TEOPETUYECKUX TApeJOK B KOJIOHKe N, rhe Oosblnee KOJUYECTBO TAPENIOK B
KOJIOHKE O3Ha4daeT Oonbllee YHCIO YPaBHOBEIIMBAHWN, MEHBIIEE YHUCIO pa3MbIBAHUH
Xpomarorpadguyueckux moJyoc, Oonee y3kue MUKH U Oojiee KauyeCTBEHHOE paszaeiieHue. Uem
OoJbIIe KOJUYECTBO TAPENIOK B TAHHOW KOJIOHKE, TEM HIDKE BbICOTA Tapenku. COOTBETCTBEHHO,
3¢ (eKTUBHOCTD KOJIOHKH TAK)K€ MOXKET OBITh M3MEPEHA MyTEM BBIYHCIEHHSI BBICOTHI TUIACTHHBI,
KOTOpasi Ha3bIBAETCsl « BBICOTOM, 3KBHUBAJIEHTHON Teoperudeckoil Ttapenke» wiu BOTT. Ilpu
TakOM moaxone, 4eM Mesble 3HaueHne BOTT, Tem Bbime 3>¢pQpeKkTUBHOCTH pa3neieHus
KOJIOHKH.

[0070] BOTT paccuuThIBatOT myTeM AEJEHHUs JJIMHBI XpoMmaTorpadguyueckoil KOMOHKH L
Ha 4MCJIO TEOPETHYECKUX Tapesiok Ny,

BOTT=L/N,
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[0071] UcTopuuecku CIOXKUIOCH TaK, YTO YUCJIO UMEIOLIUXCS B KOJIOHKE TEOPETHUECKUX
TApeJIOK OMPEAeISUIN MyTeM H3yYeHUs XPOMaTrorpapuyeckoro IHUKa IOCJIe HMITYJIbCHOTO

BIIPBICKA C UCTIOJIB30BAHUEM CIIeNYIOLIeH GOpMyJIbL:
2
t
5.54 ( R )
W sz

rae tg MpeacTaBisier cOOOM Bpemsl yAep KaHus, a Wiy MPEACTaBIsieT COOO0M IUPUHY MTHKa

Ny=

Ha TOJIOBMHE BBICOTHL. OnHAKO Takoil moaxon He 00eCcrneurMBaeT TOUHBIA IOKAa3aTelb
5 (}EeKTUBHOCTH KOJOHKH, Koraa ¢opma IHKa, HCHONB3YyeMOro Juisi BbluciaeHus N,
OTKJIOHSIETCSI  OT ~ rayccoBa  pacrnpeneneHus. UToObl  KOMIIEHCHPOBaTh  OTCYTCTBHE
YyBCTBUTENBHOCTH, Ul OLIEHKM aCMMMETPUHU IMHKa TMPOBOAST BTOpoe u3Mmepenue. s storo
1oKa3areJisi CpaBHUBAET MIUPUHY TIEPEIHETO U 3aJHETO MUKOB Ha ypoBHE 10% OT MakCUMAaJIbHOI
BBICOTHI MuKa. Kak OMHCaHO BbIllE, 3Ta MOAENb He 00Jagaer dYyBCTBUTENBHOCTBIO K
O0HapY KEHHUIO U3MEHEHHH B MTPOU3BOIUTENLHOCTH KOJOHKH.

[0072] Criocob, onucaHHbIN B HACTOAIIEM JOKYMEHTE, 00eCreunBaeT alibTePHATUBHOE U
6onee Tounoe m3meperre BOTT, koTopoe OCHOBaHO Ha raMMa-pacrpeneseHny 10 OJHOMY TN
Oonee (ppoHTaM mepexona MOABHKHON (as3bl, KOTOPbIE MPOHMCXOAAT BO BpEMsi CTaHAAPTHOMN
SKCIUTyaTaluu xpomartorpaduyeckoit kononku. Takum o00pa3oM, HacTosllee OMUCAHUE
OTHOCHUTCSI K CIOoco0y 3KCIUTyaTaluu XpoMaTorpaduueckoil KOJOHKH. ITOT CIOCOo0 BKIFOYAET
PeruCTpaIMIO BBIXOJHOTO CUTHAJA KOJOHKH M MapaMeTpoB CYMMAapHOIO MOTOKA 4Yepe3 ABa WIIH
Ooyiee MHTEPBAJIOB JJISl IO MEHBIIEH Mepe OTHOro MepexoaHOro (poHTa MOABHIKHON (asbl BO
BpeMsi TEepBOH Omepaluyd Ha XpoMaTorpaduyeckoil KOJOHKE, BKIIIOYAIOINEH 3amoJHEHHe
KOJIOHKH. JTOT CHoco0 AOMOJHUTENBHO BKIOYAET OMpPEAETICHHE MOAEIbHON KyMYJISITHBHOW
KPHUBOW ramma pacrpeiesieHuss Ha OCHOBE 3aperHCTPHPOBAHHBIX BBIXOAHOTO CHUTHAJ KOJIOHKH H
IapaMeTpoB CYMMAapHOTO IIOTOKAa IO MEHbLIeH Mepe JUIdl OJHOrO IepexogHoro (poHra
MOJBM)KHOM (ha3bl C MUCTHOJIb30BaHUEM (HOpPMYJbI la Ui mepeaHero nepexoaHoro GppoHTa WM
dbopmysl Ib mis 3agHero GponTa.

1 V-v;
C=1- my(k, T) Dopmyna la

501041

C =—

V-v;
ﬁ ]/(k, T) @OpMy/ZCl Ib

[0073] Uro kacaercs opmynsl la u dopmynsr Ib, C npencrapnsier coOoil BBIXOTHOU
CHTHAJI KOJIOHKH ISl 3aJaHHOTO V, V mpencrasisier coOOH CyMMapHBIN MOTOK, AEJICHHBIH Ha
o0bpeM konoHKH, a k, § u V; npencrasnsor coboit popmy, nmapamerpsl MacmTaba U CMEIIECHUS,
UCTIONIB3yeMbIe NI 00pa30BaHMsI KPUBOW. 3HAYEHUE BBICOTHI, SKBUBAJCHTHON TEOPETUYECKOU
tapenke (BOTT) paccumThiBatoT 118 MO MeHbIIEH Mepe OJHOrO MEepPEeXOAHOro (poHTa
MOABIKHOM (hasbl ¢ McoIb3oBaHueM Gopmydiel I 1 mapameTpoB KyMyJIATUBHOHN KPUBOM raMma-
pacnpenenenus k, 6 u Vi,

rie BITT = Z—iL Dopmyaa Il
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o= /k@z u

=nnuHa KOJOHKH.

[0074] KauecTBOo Hacagku xpomarorpaduueckoil KOJOHKH OLEHHBAIOT HA OCHOBAaHUU
paccunranHoro 3HaueHuss BOTT. Ha ocHOBaHMM OIIEHKM KadyecTBa KOJOHKU OIPENENsIOT,
SBJISIETCS JIU XpoMarorpaduyueckass KOJOHKA MPUEMIJIEMOI ISl MOCIEeNYIOLIero UCTIONb30BAHUS
WIIN €€ HeOOXOIMMO KOHIUIIMOHUPOBATh, 3aAMEHHUTD HJIH TOBTOPHO 3aIIOJHUTD.

[0075] Crniocob kBanmudukauu KOJOHKH, OMUCAHHBIA B HACTOSIIEM JOKYMEHTE, MOKET
ObITh TPUMEHEH K Jo0oi xpomarorpaduyeckori komonke. [Ipumepsl XxpomaTorpapuieckux
KOJIOHOK BKJIIOYAIOT, MOMHMMO TMPOYEro, KOJOHKH, WCIHOJb3yeMble JUIsl KHUIKOCTHOM
xpomarorpadun, BEICOKO3(h(HEKTUBHOM kuaKocTHON xpomartorpaduu (BOXKX), nonoobMeHHoM
xpomarorpadum, adduHHONH xXpomarorpadum, MOJEKYJISIPHO-CUTOBOH XpomaTtorpadum,
CBEPXKPHTHUYECKON JKHIKOCTHOW Xpomarorpaduu, razoBoid xpomartorpaduu. 3KCKIO3HOHHOH
xpomarorpadum, oOpameHHO-pa30Boli  xpomartorpaduu, ABYMEPHOH  Xpomartorpadum,
KUJIKOCTHOHM 3Kcmpecc-xpoMarorpadpun OenkoB (PKOXB), mporuBoTodHOH Xpomarorpaduwu,
XUpaJbHOH  Xpomatorpaduu, BOAHOW  HopMmanmbHO-GpaszoBori (H®) xpomarorpadum,
xpomatorpaguu  CO CMEIIaHHBIM peXUMOM ©  1ncepmoaduHHON  Xpomarorpaduu.
HNnmoctpaTBHAsE Hacaaka KOJIOHKH BKJIIOYAET, NMOMHMO NpOUYero, Hacaaky misd adduHHON
xpomarorpaduu (Harmpumep, Hacaaky ais adpuHHON XpoMaTorpaduu Ha OCHOBE Oenka A wiu
6enka G), HacaAKy IJIs1 HOHOOOMEHHON xpomarorpaduu (HanmpumMep, KATHOHOOOMEHHBIE CMOJIBI
(kapOOKCHMETWIIbHBIE CMOJIbI), aHHOHOOOMEHHBIE CMOJIbI (AMUHOSTHIIBHBIC CMOJIBbI) U HACAAKY
11 XpoMaTorpaduu co CMELIaHHbIM PEXXUMOM), HAaCaKy AJIs aACOpOLMOHHON XpomaTorpadun
(Harmpumep, CHIMKareiass WIM HAcaJKd Ha OCHOBE OKCHIA alIOMUHHA), HACagKy JUis
ruapodoOHOl xpomarorpaduu (Hampumep, Hacaaku u3 (peHun-cedaposbl, aza-apeHOPUIbHBIX
CMOJI WIH M-aMHUHO(GEHWIOOPOHOBOW KHCIJIOTBI), HACAIKy Ul MeTajul-xenaTHol adduHHOM
xpomarorpadueri (Hanmpumep, Ni(Il)- u Cu(ll)-apdunHble MaTepuanbl), HacagKy A
SKCKJIIO3UOHHOW  xpomartorpaduu (Hampumep, HacaaKy s Treib-3jiekrpodopesa wiu
KaMWUSIPHOTO 3JIeKTpodope3a) WIM HACaAKy Uil MOJEKYJSIPHO-CUTOBOH Xpomarorpaduu
(HarmpuMep, MOJUCTUPOIT).

[0076] OmnucanHblli B HACTOSIIEM JOKYMEHTE COCOO MOKeT OBITh NMPHMEHEH B XOIe
onepauri CTAaHAAPTHON SKCIUTyaTallld XpoMaTorpapuueckoll KOJOHKOW, HAamlphMep, B XOIe
BBIEJICHUs], OYMCTKA MM HISHTH()HUKALUN XUMUYECKHX WM OHOJIOTHYECKHX COCTUHEHUH B
npode. Takue coenMHEHHs] MOTYT BKJIIOYATh, HAIPUMeEpP, IOMUMO Mpodero, Oenku (Hampumep,
aHTHUTENA U UX (PPArMEHTHI), HyKJICUHOBBIE KUCIIOTBI, YIJIEBObI, UMb, OPTAHUYECKUE MAJIbIe
MOJIEKYJIbl, HEOPTAHUYECKHE MaJIble MOJIEKYJIbl, BUPYCHI, JINTIOCOMBI i THOPHIBI WJIM BapUAHTHI
TFOOBIX TAKMX COEAMHEHUIN.

[0077] B ornuuume ot mpeaplaymux croco00B KBATN(UKALUN KOJIOHKH, B KOTOPBIX TPH
NPOBEIEHUH UCIBITAHUH KOJIOHKA JOJUKHA OBITh OTKJIFOYEHA OT MPOU3BOACTBEHHOIO MpOIlecca,
HarpuMep, B CHocoOe MMITYJIbCHOTO BIPBICKA, OMHCAHHBIA B HACTOSINEM JOKYMEHTE CIIoco0

NPUMEHSIOT BO BpeMsl CTaHJAPTHOW OSKCIUTyaTalMu KOJOHKM. B Hacrosmem crocobe
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UCTIONB3YEeTCS MPEUMYIIECTBO IIEPEXONOB IpoLecca MOABIKHON  (pas3pl, BKIFOYAIOIINX
HaudasibHble Oy(epbl U pacTBOPBI C PA3IMYHBIMH CBOHCTBAMHU, KOTOPBIE MPOSIBISIOTCS B XO€
CTaHIAPTHOT'O MPOLIECCa OUUCTKHU B KOJIOHKE.

[0078] B coorBercTBUU CO CIIOCOOOM IO HACTOSALIEMY M300PETEHHUIO « MOMABIIKHAS (a3a
» TpeAcTaBysieT COOOW XHUAKYIO a3y B KOJIOHOYHOW XpoMmarorpaduu, KOTOpas OKpYyKaeT U
nepeMeInaeTcss — 4epe3  HENOABIDKHBIA  XpoMaTorpaduyeckuil — Marepuans  Hacagku
XxpomaTtorpaduyeckoii KOJOHKH. Bo Bpemsi skcrutyaTaumy XpoMaTorpaduueckoil KOJOHKH
COCTaB U CBOMCTBa MOIBMIKHOHM (ha3bl 4YacTO HU3MEHSIOTCS HAa KaXKAOM JTare mpolecca,
HATpuMep, YPABHOBELINBAHMSI, TPOMBIBKH U T. 1. VI3MeHeHHsI CBOHCTB MOABUKHOH (Da3bl MOXKHO
OOHapy’KuBaTh M HM3MEPSITh B 3JI0AaTe, T. €. B MOABMKHOH (pase, KOTOpas BBIMBIBAETCS W3
KOJIOHKH TIOCJIe MEepEeMEINeHUs] uepe3 HEeMOABIKHYIO (a3y. B Hacrosimem TOKyMeHTe TepMHUH
«BBIXOTHOM CHTHAJ KOJIOHKM» O3HA4aeT CUTHAJI O (PU3MYECKOM WM XUMHYECKOM CBOWMCTBE
3JF0ATa U3 MOABHKHOHN (ha3bl, KOTOPBIA OOHAPYKUBAOT NP SJIFOUPOBAHUH JTFOATA M3 KOJOHKH.
QDU3NUECKUM WM XUMHYECKUM CBOHCTBOM, O0ECMEUMBAIOIIMM BBIXOJHOW CHUTHAJ KOJOHKH,
MOXeT ObITb Jr0OO€ CBOWCTBO, Takoe Kak pH, TPOBOAMMOCTB, CBETOIMOTJIOLICHHUE,
¢bayopecueHIys, 3apsn, KOHIEHTPALMUS COJIM, MOJSIPUMETPHUs, IOKa3aTelb MpPEJIOMIICHHUS,
3JEKTPOXUMHUYECKAsT PEaKIHsl, OTHOIIEHHE MAacChl K 3apsily, T. €. CBOWCTBO, KOTOPOE MOKHO
U3MEPUTh €  TOMOINBI0  JIFOOOr0  THUIIMYHOTO  XPOMATOrpauyueckoro  JAETEKTOpa.
Xpomarorpaduyueckue AeTeKTOPHI, MOAXONAIINE TSI U3MEPEHHUS BBIXOJAHOTO CHTHANA KOJIOHKH,
BKJIFOYAIOT, IOMHUMO IPOYET0, MacC-CIIEKTPOMETP, NHPPAKPACHBIH CIIEKTPOMETP, CIIEKTPOMETP B
BUAMMON oOnacTu cmektpa, ynprpaduonerosblii cnekrpomerp, MK-®ypoe-ciekrpodoromerp,
IUIAMEHHO-MOHU3AIMOHHBIN TETEKTOP, NETEKTOP PacCEsHUs JIA3€PHOTO U3JYUYEHHs TOA MajbIM
yIJIOM, AUOAHO-MaTPUYHBIN AeTeKTOp, (IyopecleHTHBIN crekTpomeTp, nerektop pH, nerekrop
3JIEKTPONPOBOIHOCTH, JIEKTPOXUMHUYECKHUI IETEKTOP U pehpaKTOMETPHUECKUIN TETEKTOP.

[0079] Ha BbIxOne KOJOHKH PETrHCTPUPYIOT CHUrHAN 3i0arta. JlONOJHUTENIbHO, KpoMe
pPEeruCTpalMi BBIXOJHOTO CHUTHAJNA KOJIOHKH TaKKe PErHCTPUPYIOT «CYMMAapHBIH TOTOKY.
«CyMMapHBIi TIOTOK» TPenCcTaBjsieT coO0oi o0l 00beM TeKydel Cpeabl, 3JIIOUPYyeMOi u3
KOJIOHKH C TEYEHHEM BPEMEHHU. JTO 3HAUEHUE JEJSIT Ha O0BEM KOJIOHKH, KOTOPBIHA BBIPAXKAIOT B
eIMHHLIAX 00beMa KOJIOHKH.

[0080] nepexomHbiii GpOHT OOpazyeTcsi MPU U3MEHEHHH BBIXOIHOTO CHUTHAJIA KOJIOHKU
OTHOCHUTEJIbHO CYMMAapHOIO IIOTOKA. TEePEXONHbIH (PPOHT BO3HUKAET B  peE3yJbTaTe
NOCJIEIOBATEILHOTO BBEIEHHSI B KOJOHKY Pa3JIMYHBIX MOABIKHBIX (a3, UMEIOIIHUX OHO HIIH
OoJiee pa3MUYHBIX CBOWCTB (Hampumep, mnpoBogumocts, pH u 1. a). B coorBercTBUM €O
CrIocOOOM, ONMCAHHBIM B HACTOSLIEM NOKYMEHTE, BBIXOAHON CHTHAJl KOJIOHKH Ha MEPEXOIHOM
(¢poHTE MOXHO HOPMAJIM30BaTh, TAaK YTO MAKCUMAJIbHOE 3HAYEHHE COCTaBIsieT 1 W
MUHHMMaJIbHOE 3HaueHue cocraBisier 0. Kak ymoMsHyTO B HACTOAILIEM AOKYMEHTE, «3aIHUM
MEePEeXONHbIA (PPOHTY MPEACTABJISIET COOON mepexoi MONBIKHON (has3bl, B KOTOPOM HadabHAsI
nonBmkHas (aza mMeer Oosee BBHICOKUH YPOBEHb BBIXOAHOIO CHUTHAJNA KOJOHKH, HampuMep,
NPOBOJUMOCTH, HY€M YPOBEHb BBIXOJHOIO CHUTHalla KOJOHKH IIOCIIEOBATENbHO BBOAUMOMN

MOJIBHKHOM (ha3blL.
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[0081] HMcnonb3yemblil B HacTOsIEM JOKYMEHTE TEPMHUH «IE€pPeAHUN IepexXOAHbIN
(bpoHT» O3HaUaeT mepexoxa MOABMKHOM (ha3bl, B KOTOPOM HadajibHAasl MOABIDKHAsS (aza mMeeT
OoJsiee HU3KMI YPOBEHb BBIXOJHOI'O CUI'HAJIa KOJIOHKH, HAIPUMep, IPOBOANMOCTH, Y€M YPOBEHb
BBIXOJTHOT'O CHTHAJIa KOJIOHKU TOCJIEI0BATENBHO BBOIUMON MOABUKHOM (ha3bl.

[0082] IlepexonHublii GpPOHT cozpmaercs myTeM NoOaBJIEHUS NEPBOH MOABMXKHOMN (asbl B
XpOoMaTorpagu4eckyro KOJOHKY, COAEPIKAIIYI0 HACAAKY KOJOHKH, U KBAIM(HUKALUHI KOJOHKH
B XOJIe ee HKCIuTyaTauuu. Yepes HEKOTOpoe BpeMs rocie 100aBIeHus epBOil MOABIKHOMN (asbl,
HampuMep, MOCJe Hadaja 3JIIOUPOBAHUS MEPBOI MOABMKHON (ha3bl B XpOMATOrpapUyuecKyro
KOJIOHKY, COIEP ALY HACAAKy KOJOHKH, NOOABJISIOT BTOPYIO MOABHXKHYIO (ha3y, MMEOLIYIO
OOHapy»KUBAEMbIii BBIXOAHOW CUTHAJT KOJIOHKH, OTJIMYHBIA OT CHUTHAJa TEPBOW MOIBHIKHOM
¢asbl [lepexonnblii PpoOHT OOHAPYKUBAIOT MyTEM PETUCTPALIMH BBIXOIHOTO CUTHAJIA KOJIOHKHU U
napaMeTpoB CYMMAapHOrO TOTOKAa MOABWXKHOW (ha3bl uepes3 aBa Wi OoJiee WHTEPBAJIOB IPH
nepexoaax MeXxy MepBOi 1 BTOPOH MOIBUKHBIMH (a3aMu.

[0083] B ogHOoM BapuwaHTe OCYINECTBJICHHS Pa3HHULA MEXKIY BBIXOIAHBIMUA CUTHAJIAMH
KOJIOHKH MEPBOI U BTOPOI MOABMKHBIX (Pa3 COCTABJSIIOT BEIMYHHY, NMPEBBIIAOIIYIO (POHOBBII
myM. B oHOM BapuaHTe OCYILECTBJEHMs] Pa3HMIIA MEXAY BBIXOJHBIMH CUTHAJaMM KOJIOHKH
NepBOI M BTOPOIl MOABIIKHBIX (pa3aM COCTABISIET BETMUNHY, IPEBbIIAOINYI0 (POHOBBIN LIYM Ha
5%. B npyrom BapuaHTe OCYLIECTBJIEHHS pa3HULIA MEXAY BBIXOAHBIMU CHUTHAJaMH KOJIOHKU
NepBOIl M BTOPOI MOABIDKHBIX (ha3 COCTABISIET BEJIMYUHY, NPEBBIMIAOIYIO (POHOBBINA LIyM IO
MeHblnelr mepe Ha 10%. B npyroMm BapuaHTe OCYIIECTBJICHHS Pa3HHUIA MEXAY BbIXOIHBIMHU
CHUTHAJIaMH KOJIOHKH TIEPBON U BTOPOH MOABMIKHBIX (Pa3 COCTABIIAET BEJIUYHHY, MPEBBILIAIOIIYIO
(b oHOBBIN yM 1O MeHbInel Mepe Ha 15%.

[0084] B onmHOM BapuaHTe OCYIIECTBJICHMS  BBIXOJHON  CHUTHQJI  KOJIOHKH,
oOHapy>kuBaeMbIii Ha PpOHTE mepexozaa, MpeacTaBisieT co0oi MPOBOAMMOCTb. B 3TOM BapuaHTe
OCYIIECTBJICHUS] PA3HULA MEXAY BBIXOJHBIMM CHUTHajaMH KOJOHKM II€pPBOM M BTOPOH
NOJBM)KHBIX (pa3aM MpPeANOYTUTENIbHO COCTAaBJIIET MO MeHbiuei mepe Ha 1 MkCwm/cm, 1o
meHblei mepe Ha 10 MxCwm/cMm, o menbliein Mmepe Ha 100 MxCwm/cM, o MeHbIned mepe Ha 1
MCwm/cm mimm Gosee yem Ha 1 MCwm/cm.

[0085] B npyrom BapwaHTe OCYIIECTBJICHHMS BBIXOJIHOW CHTHAl  KOJIOHKH,
oOHapyxkuBaemblii Ha (poHTe Tmepexona, mnpenacraviser cobori pH. B 3Tom BapuanTte
OCYIIECTBJIEHUs] pa3HULA MEXAY BBIXOJHBIMU CHUTHAjJaMH KOJIOHKH IIEepBOM M BTOPOM
NOABM)KHBIX (Pa3 MPennoyYTHTENBHO COCTaBIsieT Mo MeHblnell mepe Ha 0,05 emmuunsl pH, mo
MeHblnen Mepe Ha 0,1 enuaunel pH, no meHbsmel Mepe Ha 1 eqununy pH, no MeHsiueil mepe Ha
2 enununel pH nu 6onee yem Ha 2 equaUI pH.

[0086] B onmHOM BapuaHTe OCYIIECTBJICHHUS  BBIXOJHOMW CHUTHAJI  KOJIOHKH,
oOHapyxuBaemblii Ha (poHTe mepexoma, mnpexacraeiasier coboil moryomenne Y-
U3JIy4YEHUs/BUANMOTO CBeTa. B 3TOM BapuaHTe OCYINECTBJICHHUS Pa3HUIA MEXIY BBIXOAHBIMU
CHUTHAJIAaMU KOJIOHKHM TI€PBOW M BTOPOH TOABIDKHBIX (pa3 MPEANOYTUTENIHO COCTaBISIET II0
MeHbiiern Mmepe Ha 0,01 emuHuubl norsmomeHus, no Menbuedn Mepe Ha 0,1 eauHULBI

MOIVIOLIEHMs, IO MeHbleld Mepe Ha 0,5 eauHuIbl MOMJIOLIeHUs, MO MeHbliel mepe Ha 0,8
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€IMHULIBI TIOTJIOLIeHUsT Wik Oosiee yeM Ha 0.8 eIMHULIBI MOTJIOIEHHS.

[0087] B npyrom BapuaHTe OCYINECTBJICHHMS BBIXOAHOM CHUTHAJN  KOJIOHKH,
oOHapy>kuBaeMblii Ha (poHTE mepexona, MPEACTaBIseT COOOW MOrNoImEeHHe HHPPAKPaCHOTO
u3IydyeHus. B MaHHOM BapuaHTE OCYIIECTBJICHUs pPasHHULA MEXAy BBIXOAHBIMH CHTHAJAMH
NepBOil U BTOPOH MOABIKHBIX (ha3 MPEANOYTUTENBHO COCTaBJsIET IO MeHblled Mepe Ha |
IIPOLIEHT MPOMYCKaHUs, MO MeHblIel Mepe Ha 10 mpOLEHTOB MPOINyCKaHus, 0 MEHbIIEH Mepe
Ha 20 TPOLIEHTOB MpPOMyCKaHHs, MO MeHbineil Mepe Ha 30 mpoueHToB wiu Oonee yem Ha 30
MPOIIEHTOB MPOIMYCKAHUSI.

[0088] B omHOM BapmaHTe OCYINECTBJICHHUS NEPEXONHbIA (POHT MOABMXKHOHN (hasbl
oOpasyercst ipu 3aMeHe TOABUKHON (ha3bl, comepskalieil JeHaTypUPYIOIIUNA areHT, MOABIKHOM
(a3oii, comeprkalieil areHT, KOTOPBIA HE SBISIETCS ACHATYpHUpyrIuM. B npyrom Bapuanrte
OCYIIECTBIIEHHsI TIEPEXONHbIH (PPOHT MONBMKHOHN (ha3pl 0Opa3yercsi mpU 3aMeHe MOJBHKHOM
¢aspl, comeprkameil areHT, KOTOPBI HE SBISIETCS ACHATYPHUPYIOLINM, IOIBIKHON (pa3oH,
cozepIKallell AeHATYpPUPYIOIIUHI areHT.

[0089] B npyrom BapuaHTE OCYIIECTBJICHHS MEPEXOAHBIH (POHT MOABIKHON (a3l
oOpa3yercss mpu 3aMeHe MIeIOYHOW TOIBIKHOUW (ha3bl HA HEUTPAbHYIO WK OoJiee KHCIYIO
NOABIKHYIO (a3sy. B anpTepHATMBHOM BapHaHTE OCYINECTBJIEHHUS MEPEXOAHBI (POHT
NOABM)KHOM (pa3el oOpasyercst mpH 3aMeHe KHUCJIOH MOABIKHOW (pa3bl HA HEHTPANbHYIO HIIH
OoJee MmMeT0UHYIO MOABIKHYIO (asy.

[0090] B npyrom BapmaHTE OCYIIECTBJIECHHUS MEPEXOAHBIH (PPOHT MOABIKHON (hasbl
oOpasyercs mpu 3aMeHe NOABMKHOW (ha3bl, comeprkalledl OpraHuYeCKUi pacTBOPHUTENb Ha
BOJIHYIO MOJBIXKHYIO (a3y. B anprepHaTHBHOM BapHaHTE OCYIIECTBJIECHUS NMEPEXOAHbINH (PPOHT
NOABIIKHOM (hasbl oOpasyercss mpu 3aMeHe BOAHOH MOIBMXKHOW (ha3bl HAa MOABIIKHYIO (asy,
COZIEPKALIYI0 OPraHUYEeCKUH PACTBOPUTEIID.

[0091] BbIXOAHOI CHUrHAJT KOJOHKHU M MapaMeTpbl CyMMapHOIO IOTOKAa PErHCTPUPYIOT
yepe3 pa3iuyHble WHTEPBAJIbl B XONE€ MEPEeXOAHOro (poHTAa MOABMXKHON (hasbl. BBIXOTHOMN
CHTHAJI KOJIOHKH U TIapaMeTPbl CyMMAapHOTO MOTOKA MPEATIOYTUTENIHO PErHCTPUPYIOT TIO XOAY
BCETO MePEeXOHOro (PPOHTA MOABHIKHOMN (ha3bl, OT MUHUMAIBHOT'O BBIXOJHOTO CUTHAJIA KOJIOHKH
10 MaKCHMaJIbHOTO BBIXOJHOTO CHTHAJa KOJIOHKH, WiIM HaoOopoT. B omHOM BapuaHTe
OCYIIECTBIIEHHS BBIXOITHOW CHTHAJ KOJIOHKH U TapaMeTpbl CYMMapHOT'O MOTOKA PETUCTPUPYIOT
yepe3 HeperyJsipHble HHTEPBAJIbI, HAmpuMep. NpU OOHAPYKEHHH H3MEHEHHUs] BBIXOIHOT'O
CHUTHaJa KOJIOHKH. B JapyroMm BapuaHTe OCYIIECTBJIEHHsS BBIXOAHOH CHTHAJ KOJIOHKH H
napamMeTpbl CYMMapHOTO MOTOKA PETUCTPUPYIOT 4epe3 PeryssipHble MHTEPBAJbl B XOIE BCETO
nepexonHoro ¢poHta MonBwKHOH ¢a3bl. Hampumep, B OJHOM BapHaHTE OCYIIECTBIICHHS
BBIXOJHOH CHUTHAJ KOJIOHKH U MapaMeTpbl CYMMApHOTO ITOTOKA PErHCTPUPYIOT Yepe3 MHTEPBAI,
cocTaBysIFOIMA 1 CeKyHAy, B XOIe BCEro nepexomHoro (gppoHra monsmwxHOH ¢asbl. B apyrom
BApPUAHTE OCYINECTBJICHUs] BBIXOJHOW CHIHAJ KOJIOHKH U TapaMeTpbl CYMMapHOTO MOTOKa
PErUCTPUPYIOT Yepe3 MHTepBabL, cocTaBisaomue 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, nm
60 cekyHJ, B X0/I€ Iepexo/ia MOABMKHON (a3blL.

[0092] B ogHOM BapuaHTe OCYINECTBJIEHUsI NaHHbIE O BBIXOJHOM CHUTHAJI€ KOJIOHKH
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HOPMAJIU3YIOT, KaK OMHCAHO BBILIE, MyTEM YCTAHOBKU MAaKCUMAaJbHOTO 3HAYEHHUS, PABHOTO 1, U
MUHHMMAJIbHOTO 3Ha4YeHus1, paBHOro 0, B TeueHHe rnepuoaa ananusa. Ilotok Taxxe nmpeodpasyroT
B 00bEMbI KOJIOHOK JUJIsl CTAHAAPTU3ALUH JJIi CPABHEHHSI JaHHBIX MEXAY Pa3HbIMH HAcaaKaMu
KOJIOHOK. OCHOBBIBASICh HAa 3TUX JAHHBIX MWCIONB3YIOT KyMYJATUBHAas (YHKIHMS ramma
pacnpenenenus (K®P) ucnone3yercst 1 MOCTPOEHHsI KpUBOH, HanbOoJjiee COOTBETCTBYIOLIEH
HOJyYeHHbIM TOYKaM JaHHbIX. KyMyJsITHBHYIO (PYHKUMIO raMMa pacrpeneseHHst ONpefessioT
IO TPEM 3HA4YEHMSIMU: nTapameTpy (opmsl k; mapamerpy mmkainsl § (TeTa), ¥ mapaMeTp CMeIeHHs
Vi ¢ ucnonb3oBaHueM cienyroiuei Gopmyibl I:

C=F(V, k, 0, Vi) ©opmyna I

[0093] CornacuHo dopmyse I C nmpencrapnsieT coOOM BBIXOIHOW CHUTHAN KOJIOHKHU IS
3amanHoro V, V mpenctasisier coOOM CyMMapHBIH MOTOK, HENEHHBbI Ha OOBEM KOJIOHKU.
Dopmyay la, noayueHHyro u3 GopmyJibl I, HCMOAB3YIOT IJisl ONpPEAEIEH s BEINYUHBI (yHKIIMN

raMma-pacrpenesieHus BIOJb MepeaHero nepexoaHoro ppoHTa.

I S
C=1-5vk—)

Qopmyna la

rae:

1" mpencrasiisieT COOOM BEPXHIOK HEMOJHYIO raMMa-(yHKIHIO, ’

¥ IPEACTaBISIET COOON HIDKHIOK HETIONHYI0 raMMa-(yHKIIHIO.

[0094] B anprepHaTMBHOM BapuaHTe HCHONB3YIOT ¢Gopmyny Ib, momydennyroo wu3
dopmynsl I, ana onpeneneHust BeMMYUHBI (QYHKLIUH T'aMMa-paclpeneiieHus BAOJb 3aJHEro
nepexonHoro GppoHra.

¢ =rr
Dopmyna Ib

[0095] Ha ®ur. 1 A npexncraBien rpaduk, Ha KOTOPOM IOKa3aH HJUIKOCTPATHUBHBIN
HOPMAJIM30BAHHBIN BBIXOAHOW CHUTHAJ KOJOHKH M JaHHble 0ObeMa KOJOHKH, COOpaHHBIE IO
nepexoaHoMy (POHTY KOJOHKU. JIJisi MOCTpOEHHs annmpoOKCUMHUPOBAHHOW KPHBOH Ha OCHOBE
JaHHBIX UCIIOJIb30BaNN opmyy la.

[0096] HaubGonee mnoxxonsmue mnapaMeTpbl KYMYJSITUBHOW (YHKIMHM Tramma
pacripenesneHus ONPenessIIoT MyTeM MaHUIYJINPOBAHUS 3HAYSHHAMHU K, § M V; U1l HaXOXKIeHUs
napaMeTpoB MO KOTOPBIM CTPOAT MOJENbHYI0 KPHUBYIO C HauMeHbIIeW CyMMOIl KBaJIpaToB
OTKJIOHEHHI OT JAaHHBIX. Ty KPHUBYIO aNIpOKCUMHUPYIOT 4Yepe3 TOUKH JaHHBIX W3 BCEro
nepexoaHoro (ppoHTa A CO3MaHMs MOAENH C HawTy4lien annpokcumanueit. [Tapamerps! k, 0 u
V1 u3 3Toi KpUBOH UCIOB3YIOT AJA pPacyueTa KOJIWYeCTBAa Tapelok N, B KOJIOHKE MJIU BBICOTHI
tapenky, T. €. BOTT, B kauecTe nokasareneii 3 peKTHBHOCTH KOJIOHKH.

[0097] KonnvecTBo Tapenok N, pacCUMTBHIBAIOT, UCXOAS W3 CPEHErO 3HAYEHUS U U
JIMCTIEPCHH 0° MOJEIIBHOH KpuBOil. CpenHee 3HAUYGHHE ¥ JUCIEPCHIO TOJNYYAiOT 110 AaHHBIM
KPHUBOH CIIeNyIOIIM 00pa3oM:

Cpennee 3nauenue, u=k0+1V;

Jlucnepeus, o~ k6
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KonuuecTBO Tapesok pacCYMTHIBAIOT Ha OCHOBE CPEOHEro 3HAYSHUS M JHCIEPCHH
CIIEYIOIIHUM 00pa3oM:
KomiaectBo Tapenok, Ny=p*/ o
BOTT pacCUUTBIBAOT B COOTBECTCTBUU C OMUCAHHBIM BLIIIEC, HA OCHOBE AJIMHBI KOJIOHKH
L B caHTHMeTpax, AEIEHHON Ha YUCIIO Tapesok N, cieayroimum o0pasom.
L o’ kO°L
BOIT = =—71L

N, W (e +¥)

[0098] Ha ®ur. 1B nokaszan ToT ke rpaduk, 4yto u Ha DPur. 1 A, ¢ onpeneneHHbIMH
napamMeTpamMu CpeIHero 3HAYeHUs |l U AUCTIEPCUH G2.

[0099] [Ins OUEHKH COOTBETCTBUS  ANMPOKCUMUPOBAHHON  MOAENH  JaHHBIM,
pacCYMTaHHBIM, KaK OIMMCAHO B HACTOALIEM IOKYMEHTE, TaKK€ MOTYT OBITh OINpenesIeHbI
cpennee 3HaueHue (Vy), cymma kBaapatoB (CK) u moma. CK siBisieTcss psiMbIM MOKa3aTejeM
OTKJIOHEHUs] MOJIEJIbHON KPHUBOHM OT JAHHBIX MPOLIECCA, HA OCHOBAHMH KOTOPBIX OHA TOJy4YEHA.
3HayeHne Vi, mpencTaBiseT coOOH Mepy LEHTPaJbHOW TOYKH Mepexona B €OUHHUIAX oObema
KOJIOHKU. DTO 3HAYEHHUE JTOJDKHO OBbITh ONIM3KMM K €AMHHIIE, TTOCKOJIbKY IJisi epexona Oydepa
o0braHO Tpebyercs onuH 0ObeM KonoHkH. Kak nmpaBuiio, Ha cpeHee 3HaYeHHe He BIHsIET popma
¢ponTa. CpenHue 3HaYEHUsT UCTIOJB3YIOT JJI1 POBEPKH AaBTOMATHYECKUX PACUETOB HA HAJHYHUE
omunbok. Hampumep, HU3KOe 3HAUEHHE MOXKET YKa3blBaTh Ha OMIMOKY cOOpa JaHHBIX U MOKET
noTpe0oBaTh IOMOJHUTENBHOTO HCCIENOBAaHMA Uil TOATBEPXKIEHHs pesyibrata. Moga
COOTBETCTBYET 00BEMY, IIe CKOPOCTbh M3MEHEHUs sBIIsieTCs Haubombied. [lpu cumMmmeTpuyaHOi
KpUBOH mepexona oOHa Oymer paBHa cpenHeMmy 3HaueHuro. Kak mpaBmiio, mnepexossbl
ACUMMETPUYHBI, U MOZIa MEHbIIIE€ CPEIHErO 3HAUCHUS.

[0100] B nononuenue xk BOTT npyrue ¢paxTopbl, KOTOPbIE MOTYT OBITh PACCUHTAHBI IO
napamerpy k (dopma), BrIOHarOT B ceOsi acummerpuro (Y;), KOTOpasi SIBJSIETCS MEpOH,
CBSI3aHHON C acHMMMeTpHel, U sKcuecc (Y2), KOTOPBINA SIBJISIETCS MEPOH Pe3KOCTH IMUKA. DTH

q)aKTOpr MOTYT OBITb HCIIOJB30BAHbI AJsL ONpPEaCICHUA W3MEHEHH! B MPOU3BOAUTCIIBHOCTHU

KOJIOHKH.
2
"%
6
2=y

[0101] B cooTBeTcTBHU CO CIOCOOOM, OMMCAHHBIM B HACTOSIIEM JOKYMEHTE, BBIXOTHOMN
CUTHAJI KOJIOHKH M IapaMeTpbl CYMMapHOro MOTOKA PETUCTPUPYIOT AJsI OAHOTO U TOTO K€
nepexona TOABIDKHOW (pa3kl MPU KaXKAOM 3alycke MNporecca SKCIUTyaTalud KOJOHKU IS
Bouncieanss BOTT Ha oOCHOBe KyMMyJATHBHOW (YHKUIMH  TaMMa-pacrpenesieHusl.
Hcropudeckue naHHbIE, MMOTYYEHHBIE MIPU JKCIUTyaTaUU KOJIOHOK, MCHOJIb3YEMBIX Ha TOM K€
JTane Mporecca U ¢ TEM K€ MaCIITadOM, Tak)Ke€ MOTYT ObITh W3BJIEYEHBI U MCIIOJIb30BAHbBI IS
BbruncieHuss BOTT. Jlanusie BOTT xoMnunupyroT ans onpeneseHusl TPEHAOB B 3HAUYEHUSX

BOTT cooTBercTByOLUX MEPEXONOB BO BpeMs MCTOPUYECKUX WM TEKYLIMX ONEepalui A
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OTIpE/IENIEHUs] BEPXHErO0 U HUKHErO KOHTPOJIbHBIX npeaenos 3HadeHuss BOTT. KontponbHbiMu
npenesaaMu SIBJSIFOTCSL BbICOKME M Huskue 3HadeHuss BOTT, koropble onpenensroT nuanasoH
npuemsiembix 3HadeHudt BOTT, T. e. 3Hauenuit BOTT, koTopble COOTBETCTBYIOT MPUEMJIEMOU
3¢} (}eKTUBHOCTU KOJOHKH. DTH BEPXHHUH M HIKHUI KOHTPOJIbHbIE MPEeIbl MOKHO YCTAHOBUTH
Ha OCHOBaHMM CTaTUCTUYECKON oueHku. Hampumep, B ONHOM BapuUaHTE OCYLIECTBJICHMUS
BEPXHUH M HWKHUN KOHTPOJIbHBIE MNpPEAEbl YCTAaHABIMBAIOT IyTEM BBIUUCIICHUS CPEAHETrO
3HAYEHUs] CTAHAAPTHBIX OTKJIOHeHWH +/- 2, 3 mnu 4 . B OfmHOM BapuaHTe OCYIIECTBICHUS
BEPXHUH M HIKHUH KOHTPOJIbHBIE IpeNesibl YCTAaHABIUBAIOT IMYTEM BBIYMCIEHUS CPEAHEro
3HAYEHHsI CTAHAAPTHBIX OTKJIOHEHMH +/- 3, KaK OMHMCAHO B MPUMEpPaxX B HACTOSIIEM JOKYMEHTE.
B npyrom BapuaHTe OCYIIECTBJIEHUs, BEPXHUH M HWKHUN KOHTPOJIbHBIE MPENebl MOTYT OBITh
YCTaHOBJIEHBI C MOMOIIBI0 pacueTa JOBEPUTENIBHOIO MHTEpBasia M0 UCTOPUUYECKUM JaHHbIM. B
OJIHOM BapHaHTE€ OCYIIECTBJICHUS BEPXHHUM M HIDKHUN KOHTPOJIbHBIE MpeAebl YCTaHABIUBAIOT
nyTeM pacuera 95%-Horo, 96%-Horo, 97%-Horo unu 98%-HOro JOBEpUTENBLHOIO HHTEPBaJa M0
UCTOPUYECKUM JaHHBIM. B 1pyrom BapuaHTe OCYILIECTBJICHUs, BEPXHUH M HIXKHHU
KOHTPOJIbHbIE MpeZeibl YCTAaHABIUBAIOT MyTeM pacdera 99%-HOoro JOBEpUTENBbHOIO HHTEpBaja
M0 UCTOPUYECKUM JIaHHBIM.

[0102] BepxHuii u HWXHUNH KOHTPOJbHBIE MpEAeSbl HCHOJB3YIOT IUIsl ONpeAeNeHus
u3MeHeHnH 5((EeKTUBHOCTH KOJOHKH C TEYEHHEM BpPEMEHM INpu ee JKcruryarauuu. Kak
npasuwio, nmodoe ysenmuenne BOTT, xoropoe mpeBblaeT BEepXHHH KOHTPOJBHBIM Ipenel,
MOJKET yKa3blBaTh Ha CHIXKeHHEe 3(pdexruBHOCTH KONMOHKH. Ecmm BO BpeMsi peryssipHOro
MOHUTOPHHIa KOJIOHOK HaOmonatoT HeOnarompuatHelii TpeHa B BOTT wnmm npesblineHue
KOHTPOJIbHBIX NPEAENOB, TO sl 0OecreueHus] KauecTBa MPOAYKTA 3JI0aTa, CIeNyeT OLEHUTh
JaHHbIE MPOM3BOJUTEIBPHOCTH IPOLECCa C UCIONb30BAHUEM KOJIOHKH W/WIIM JaHHBIE OYUCTKU
npuMeceil aist o0ecrieueHHst KauecTBa IPOAYKTAa M3 BbIABJIEHHOW maptuu. Eciam kauecTBo
NPOAYKTAa WM NPOU3BOAUTENBHOCTb HE COOTBETCTBYHOT YCTAHOBJICHHBIM KPUTEPHSM, INEpen
3alyCKOM B JAJbHEHINYIO SKCIUIyaTalHio HEOOXOMUMO MpeanpuHITh COOTBETCTBYIOIIEE
KOppPEeKTUpYIolllee NeiCTBHe, Takoe Kak KOHIULHMOHHPOBAHHE, MOBTOPHOE HAIOJIHEHHE WU
3aME€Ha  KOJNIOHKHM, W  mnpoBectd  kBaaudukaumro. CrnocoObl  KOHIUIIMOHHPOBAHUS
Xpomarorpaguyueckoll  KOJIOHKH JUIsL  TepepaclpenesieHus HacaZo4HOro cios  Oyayr
BApbUPOBATbCS B 3aBUCHUMOCTH OT HCHOJb3yeMON KOJOHKH, HO XOpOLIO H3BECTHBI
CTHEeLIMAIMCTaM B JAHHOM 00J1acTH.

[0103] KonTpone npoOM3BOAUTENBPHOCTH KOJOHKH BO BpEMs SKCILTyaTalldid KOJOHKH
MOKeT OBITh OCHOBaH Ha ONHOHN wiu Oojiee 4eM ONHOH (ase mepexona, KOTOpble OOBIMHO
BKJIFOUYEHBI B MPOTOKOJI OYUCTKU. [IpennodrurenbHO KOHTPOIb OCHOBAaH Ha 3HaudeHusix BOTT,
pPacCUMTAaHHBIX HAa OCHOBE KYMYJIITUBHOW (PYHKLMH TaMMa pPacIlpeleNeHusl IBYX, TPeX WU
bonee (a3 mepexona B X0I€ MPOTOKOJIA OYHCTKH.

[0104] Kakx ormewanocy Hmke, pacuer BOTT ¢ mpumenenmem crocoba GDTA,
OMMCAaHHOTO B HACTOSIILEM JOKYMEHTE, [JIsl ONpPEeeIeHNs IPOU3BOAUTEIbHOCTH KOJOHKH MOXKET
OBITh OCHOBAaH Ha MWCTOPHUYECKUX JAHHBIX, IOJYYEHHBIX MPH 3KCIUIyaTallid KOJIOHOK,

UCTIONIB3YEMBIX Ha TOM JK€ 3Tarle Mpolecca U ¢ TeM ke Macmrabom. [ OLeHKH Takke MOXKHO
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UCTIONIb30BATh JAHHBIE, TIOYUYEeHHbIE NPH padoTe KBAIU(ULPOBAHHON MOJENN YMEHbLIEHHOTO
Macmrada Ha TOM JK€ 3Talle MpoLecca. JTO MO3BOJSIET OLEHUTh KauecTBO paboThl KOJIOHKU IO
CPaBHEHMIO C JaHHBIMU KBATH(HUKALIUU.

[0105] Ha pesynbrarsl, mosnydennbie crocodomM GDTA, ommcaHHBIM B HacTOSIIEM
JIOKYMEHTE, MOTYT BJIMATH Takue (PakTopbl, Kak CKOpocTb notoka (3pdexr BaH [leemrepa),
NOTEHLHAIbHbIE B3aMMOAEHCTBHs Oy(depa U JOMOTHUTENbHbIH 00BeM KOJOHKH, M UX CIEeNyeT
OLIEHMBATh IPH YCTaHOBKE KOHTposbHbIX npenenoB it GDTA. Ilepexomuble (pOHTSHI,
BKitoueHHble B GDTA, nmpennouTuTeNbHO yIOBJIETBOPSIIOT ONPENEIeHHBIM KPUTEPUSM, TaKUM
KaK M3MepeHre 00OMX CHTHAJIOB HAa BBIXOJE MOABM)KHOM (pa3bl M3 KOJIOHKH B OTHOM MacuiTade,
pa3HHMLIAa UW3MEpPEHHs] CUTHAJIOB HAa BBIXOAE KOJIOHKM MEXIy MOIBMKHBIMH (hazamu,
npeBbIIaroImas (OHOBBIA IIyM, W B3aUMOACHCTBHE MEXKAY TMOABIDKHOW (ha30i U CMOJIOMH
SIBJISIETCS IOCTOSTHHBIM U BOCIIPOU3BOIUMBIM.

[0106] OOmme kpuTepuu OIEHKH KOJIOHOK, WCIIOJNb3yeMbIe IJIsl W3BJICYCHHS U
MOHUTOPHHIA BO BpEMS UCIOJNb30BAHUS, IOJDKHBI OBITh OIpEneNieHbl IyTEM OLEHKH
UCTOPUYECKUX MIAaHHBIX, CHenu(puuyHbIX a1 OOOpPYOOBaHMS M THIA CMOJBL IIprmMepsl
peryJsipHbBIX U3MEpEHUI KauecTBa NPOAYKTa U MPOU3BOJUTENBHOCTH NPOLiecca, KOTOPbIE MOTYT
OBITH MCTIOIB30BAHBI ISl OLICHKH B3aMMOCBSI3H MEXKAY Pe3yJIbTaTaMU KBAJTU(UKALINH KOJIOHKH
€e TMPOU3BOIUTENLHOCTBIO, INpHBEAeHbI B Tadnuue 1. PerynsipHble u3MepeHus kadecTBa |
IIPOU3BOJUTENBHOCTH  IPOLIECCAa, HUCIOJb3yeMble [JIi  OLEHKHM, HE OrpaHUYHUBaIOTCS
NePEeYNCIIeHHBIMU B TaOHIE |, HO CITUCOK CIYXKHT AJIsl PYKOBOISIIUX PEKOMEHIAINN U JOJDKEH
OBITh OCHOBAaH Ha KOHKPETHBIX TPEeOOBAHUAX OLIEHMBAEMOrO IPOEKTa W 3Tama Ipolecca.
Kpurepun mnpuemneMocTd, Kacarouyecs KauecTBa NPOAYKTA M XapaKTePUCTHK IpoLecca,
ABJIAIOTCS CTIELU(PUUHBIMU TSI IPOEKTA U ONPENENSIOTCS HAa OCHOBE TpeOOBaHUM mporecca.

Tabnuua 1. PeryssipHbie u3MepeHus: KauecTBa U MPOU3BOIUTEILHOCTH dTara

[Tapamerp AHanutndeckuit cnocod

O0beMm npensapurensHOro droupobanus (CV)

O6bem smrouposanust (CV)

Brixon cragun

Xpomarorpaduyeckuii mpopuib BusyanpHbIil ocMOTp
KonuenTpauus smoara A280
MoHoMmep 3ar0ata DW-SE-HPLC
O06paboTtka npumeceit PaznuuHbie aHATH3BI

[0107] Cnocob ananm3a mepexoma ramma-pactpelesIeHHs], ONMMCAHHBIA B HACTOSIIEM
AOKYMEHTEC, MOXKHO INPUMECHATb B PEKHUME pPEAJIBHOIO BPEMCHU BO BpPEMA OSKCILTyaTallluU
KOJIOHKH. DTOT CIoco0 BKIIFOYAET PETUCTPALIMIO BBIXOIHOTO CUTHAJAa KOJOHKH M MapaMeTpPoOB
CYMMAapHOIo noToka ¢ nmoMOMb BbIUHUCIIUTCIBHOTO YCTpOfICTBa JJISL KBaJ’II/I(bI/IKaI_II/II/I KOJIOHKH
yepe3 Ba WM OoJiee MHTEPBAJOB ISl 1O MEHbIIEH Mepe OIHOro mHepexomHoro (poHra

NOJBIKHOM (hpa3bl BO BpeMsl MEPBON Olepaluu xpoMarorpadguueckoil KOJOHKH, COAepIKalieit
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HACaJKy KOJIOHKH, OIpeesIeHHe C TIOMOIIBIO BBIYHCIUTEIbHOIO YCTPONCTBA Al KBATH(DHUKALIUN
KOJJOHKM  MOJENbHOW  KyMYJIATUBHOM  KPHUBOM  raMMa-paclpenesieHHss Ha  OCHOBE
3apErUCTPUPOBAHHOTO BBIXOJHOI'O CUTHANA KOJOHKH U ITApaMeTPOB CYMMApHOI'O MOTOKA JUIS 110
MEHBIIEH Mepe OTHOTO NMepeXoHOro GpoHTa MOABUKHOI (as3el ¢ ucnonp3oBaHueM Gpopmyisl la
1JIsl IEPEAHEro nepexonHoro GpponTa unu Gopmysst Ib ast 3agHero nepexoaHoro GpoHTa.

1 V-v;
C=1- %y(k, T) ®Dopmyna la

HUiIu
C=

1

V-V
ﬁy(k' T) @opmyﬂa Ib.

[0108] Uro kacaercs popmy la u Ib, C npencrasnisier coO0it BIXOIHOM CUTHAN KOJIOHKU
IUTst 3aIaHHOTO V, V mpencTaBiisieT co00i cyMMapHbId TOTOK, NeJICHHbINH Ha 00BbeM KOJIOHKH, a k,
0 u vi pencTaBisIOT coOON mapaMeTpbl GOpMBI, MacuITada U CMELIEHHs], HCIIOJIB3yeMbIe IS
o0Opa3oBaHUsl KPHBOH. OITOT CMOCOO JIOTOJHUTENBHO BKJIIOYAET pPacdyeT C  IOMOIIBIO
BBIYUCIUTENPHOTO YCTPONCTBA AU KBAJIU(UKALMS XPOMATOrpapuuecKoil KOJOHKH 3HAYEHHS
BBICOTBI, SKBUBAJICHTHOH Teoperndeckoi tapenke (BOTT) mist mo MeHblnei mepe OIHOTO
nepexomgHoro (¢poHTa NOABIKHOW (a3el ¢ wmcrmonb3oBaHueM Qopmynsl II u mapamerpos
KyMYJIITUBHOM KpHBOW ramma-pacrnpenenenus k, 8, and V;,

BITT = ;—iL dopmya 11

rae

o =+k02

L=nnunHa KOJIOHKM.

[0109] Cnoco®  AONOMHUTENBHO ~ BKJKOYAeT  OLIGHKY  Ka4yecTBa  HACAAKH
xpomarorpaduyueckoii KOJOHKM Ha OCHOBE YKa3aHHOTO paccuutaHHOro 3Hadenus BITT ¢
UCTIOIb30BAHUEM BBIYHMCIUTEIBHOTO YCTPOMCTBA UIs KBaTU(UKALKMU XPOMATOrpadpuuecKoit
KOJIOHKH. Ha OCHOBaHMM 3TOW OLEHKH OMNepaTrop XpOoMaTorpaduyeckod KOJOHKH MOXKET
OINpPEeNeNIUTh, MOXHO JIU TOBTOPHO HCIIOJNB30BATh XPOMATOTPAQHUYECKYI0 KOJOHKY HIIH €€
HEOOXOIMMO 3aMEHHTb, MOBTOPHO HAMOJHUTH WIM KOHIWULHOHUPOBATH MEpen CIeOYOLIei
SKCIUTyaTalue KOJOHKH.

[0110] Ha dwur. 2 npencrasieHa cxema, Ha KOTOPOHW TpencTaBieH 0030p crmocoda u
CUCTEeMBI 3KCIUTyaTallii XpoMaTorpaguueckol KOJOHKH W OLEHKH 3((EeKTHBHOCTH KOJIOHKU B
peaJbHOM BPEMEHH, KaK OMMCAHO B HacTOsieM JoKyMeHTe. Kak nokazaHo Ha @ur. 2 1 onucaHo
Bbime, cucrema 10 BrirodaeT Xxpomarorpapuueckyrd KOJOHKY 12, UCHONB3yeMyro IUIs
pazneneHusi OMOMOJIEKYJ, BBEACHHBIX B KOJIOHKY B BHIE CIIOXKHOH CMecCH, T. €. 3yroeHTa 14.
nerekrop 20, KOTOpbI OOHApyKMBAaeT BBIXOAHOH CHTHAJN KOJIOHKH B 3JI0aT€ MNpPU €ro
SOMPOBAHUU M3 XpoMarorpaduyeckoll KOJOHKM, HHTepderc 22 CBs3H, MO KOTOPOMY
NepefalTCsl CHrHAJ/AaHHble OT aerekTopa 20, BBMUCIUTENbHOE VYCTPOWCTBO 24 nus
KBaJIM(UKALIMK KOJIOHKH U cepaep 26.

[0111] XpomaTorpaduueckyro KOJIOHKY 12 3anmonHAKOT  NPOHULIAEMBIM,



22

NOJIYIPOHULIAEMBIM WJIM HETIPOHULAEMBbIM TBEPAO(pA3HBIM MaTEPHUANIOM HACAOKU KOJOHKHU.
INonxonsmue xpomarorpadguueckie KOJOHKH M MaTephalibl HACAAKN KOJIOHKH OMHCAHbI BBILIE.
Omoent 14, coxmepkamuii  NPEACTABISIOIINE  WHTepeC  OWOMOJEKYJbL, BBOISAT B
xpomatorpaduueckyro  kosoHky 12,  ITlomemxkuyro ¢asy 16 Takke BBOAST B
xpomatorpaduyeckyro kojoHky 12. IlomBmxknas ¢asa 16 cmocoOcTByeT —pasmeneHuro
OMOMOINEKYJI NPU MPOXOXKIACHUU Yepe3 HEMOABIKHYIO (aszy xpoMarorpaduieckoil KoJoHku 12
U 3JIIOMpPOBaHHE OMOMOJIEKYN B aioate udepe3 BbIxon 18 xpomatorpaduueckoil komonku. B
COOTBETCTBHHM CO CIIOCOOOM, OIMUCAHHBIM B HACTOSIIEM JOKyMeHTe, MoaBIkHas ¢asza 16
COIEPKHUT TOCIEeIOBATEIbHO BBEACHHbIE Oy(epbl KOJOHKH W/HJIM TPOMBIBOYHBIE PEareHTHI,
KOTOpbIE OTJIMYAKOTCS APYr OT APyra OAHUM WM Ooyiee (PU3MUECKUMH HIH XUMHYECKUMH
CBOICTBaMHU, KaK OMMCAaHO HIDKe, Hampumep, pH, mpoBOAMMOCTb, KOHLEHTpaLus cojeil. DTu
pa3nuyus B OOHOM MWK Ooyiee (PU3NYECKMX WM XHMHUYECKHX CBOHCTBAX OOHAPYKUBAKOT C
MOMOIIBIO AeTekTopa 20 B 3ir0aTe.

[0112] [Jderexkrop 20 coemunen c¢ BbixomoMm 18 xpomartorpaduueckoii koioHku 12.
CooTBeTCTBEHHO, C MOMOLIbID AeTekTopa 20 MOHUTOPUPYIOT U PEruCTPUPYIOT BBIXOIHOM
CHTHAJI KOJIOHKH 4epe3 3Jroar xpomartorpadudeckoil kononku 12. Ilogxonsimue neTeKTOpsl U
CBOWCTBAa 3JiF0aTa, T. €. OOHAPy)KEHHOrO BBIXOAHOIO CHUTHAJNa KOJIOHKH, OIHMCAHBI BBIIIE.
HerexTop coenuHeH ¢ OnokoMm 22 mHTepdelica CBA3M, MO KOTOPOMY IPOHCXOIUT Mepenaqa
JaHHBIX, COOPAHHBIX C MOMOLIBIO AeTekropa 20 (Hampumep, BBIXOIHOW CHTHANI U HapameTpbl
CYMMAapHOTO IOTOKA), HA BBIYHCIUTEIbHOE YCTPOMCTBO 24 n1isi KBANU(UKALUHK KOJOHKU MJIS
00paboTKM AaHHBIX W/WUJIH cepBep 26 A XpaHEHUs.

[0113] BrruucnurenpHoe yCTpOMCTBO 24 1Isi KBATU(UKALMKA KOJIOHKH OIHUCHIBAEMON B
HACTOSIIEM JIOKYMEHTE€ CHUCTEMbl MOXET NPEACTaBIATh CO00OM Jr000€ BBIYMCIUTEIBHOE
YCTPOMCTBO, HANpPUMEp, KOMIIBIOTEP, NEPCOHAIBHOE BBIYNCIUTEIBHOE YCTPOHCTBO, CMapT(OH,
T. €., YCTpOHCTBO, conepxaiee UeHTpanbHbii mnpoueccop (LIT) wmm npomeccop 32,
3anomuHaromee ycrporictso 30, cereBoit uHTepdeiic 28 u unTepdeiic 34 mnomb3oBaTes,
KOTOpbI€ COEAUHEHBI APYT C APYTOM IIHUHON 36 wiu OpyruM KaHajoM CBs3H. BerauciourenbHoe
yCTPOHCTBO 24 muisi KBATM(UKALUK KOJIOHKH MOJKET BKJFOYATh IPYrU€ TUIBI W/WIH APYroe
KOJINYECTBO KOMIIOHEHTOB H 3JIEMEHTOB B IPYTUX KOHQUTYPALIUSX.

[0114] IIpoueccop 32 B BBIMUCIUTEIBHOM YCTPOUCTBE 24 ISl KBAIU(UKALIUN KOJIOHKH
BBINTOJIHSIET TMPOTPAMMy COXPAHEHHBIX KOMAaHA Ui OJHOrO WM Oojiee acreKkTOB aHaIu3a
nepexojia ramMma-paclpefesieHHs], OIUCAHHBIX W TNPOWUIIOCTPUPOBAHHBIX IOCPEICTBOM
NIPUMEPOB, MPUBEEHHBIX B HACTOALIEM AOKYMEHTE, XOTS MOXKHO MCIIOJIb30BaTh U APYTUE THUIIBI
W/WIH KOJIMYECTBA YCTPOHCTB 00padoTkH, U mporeccop 32 MOKET BBINOJNHATH IPYTHUE€ THIIBI
W/WIM  KOJIMYECTBA 3amporpaMMHpPOBAHHBIX KOMaHA. B OIHOM BapuaHTe OCYLIECTBIICHHS
nmpoueccop 32 pacrojioKeH HCKIIYUTENbHO HAa BBIYUCIUTENBHOM YyCTpoWcTBe 24  1Ist
KBaJH(UKaLIUK KOJOHKU. B pyromM BapmaHTe OCYIIECTBJICHHUS MPOLIECCOP PACHpPEneNieH MEXIY
nerekTopoM 20 ¥ BEMHUCIUTENBHBIM YCTPOHCTBOM 24 niisi kBanudukanuu KoJoHku. Hanpuwmep,
B OJHOM BapHUaHTE OCYLIECTBJIEHUsA Mpoueccop 32 KOMIBIOTEPHOro ycrpoiictBa 24 s

KBaJ'II/I(l)I/IKaI_II/II/I KOJIOHKH COACPIKUT MUKPOKOHTPOJIIED, COGHHHGHHbeI C ACTCKTOPOM. B nanHoMm
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BapHaHTE€  OCYINECTBJIEHUS  MHKPOKOHTPOJUJIEDP  CJIYXXUT  BCTPOEHHBIM  IIPOLIECCOPOM,
BBIITOJIHEHHBIM C BO3MO)KHOCTBIO COOTHECEHHs] MJIM NpeoOpa3oBaHMs NAHHBIX, COOPaHHBIX
nerekTopoM 20, B udpoBOi CUrHAJ, MepeJaBaeMblii Ha BBIYUCIUTEIBHOE YCTPOUCTBO 24 Nyisi
KBaqudukauuu B KOJOHKE. MHKPOKOHTPOJUIEp, COENMHEHHbII € OAHMM WiIH Oojee
JETEeKTOPaMH, CIIOCOOEH BBINOJHATH OHY WK Oonee (QyHKLUH 0OpabOTKM BBIUHUCIUTEIBHOTO
yctpoiicTBa 24 st KBaTu()UKALMK KOJTOHKH.

[0115] B 3anomunaromem ycrpolictBe 30 BBIYUCIUTENBHOTO YyCTpoOWCTBa 24 nais
KBaJH(PHUKALMY KOJIOHKH XPAHSITCS 3TH 3alIPOrPAaMMHPOBAHHBIE KOMAHIbI AJIsl OJHOTO MK OoJiee
acnektoB GDTA, kak ommcaHo B HAacTOsIIEM AOKyMeHTe. MHOXECTBO pa3jMuYHbIX THUIIOB
3aIMOMHUHAKOIINX YCTPOWCTB, TAKUX KaK OMEepaTHBHOE 3arnomuHaromee ycrpoiictso (O3Y) w/wm
MOCTOSTHHOE 3anomuHaromee ycrpoiicteo (I[13Y) B mpoleccope CUHXPOHHU3ALUU WM THOKHIA
nuck, skectkui mauck, CD ROM, DVD ROM, wimm MOKXHO HCHONB30BATH B KadyeCTBE
3anoMuHaromero ycrpoiicrea 30 gpyrofi  MamMHOYMTAaEeMbIl HOCUTENb, CUMTHIBAEMbIN
MArHUTHOW, ONTHYECKOW WM APYrOM CUCTEMON CYMTBIBAHUS M 3alHUCH, COECIUHEHHBIA C
nporeccopoM 32 B BEIUUCIUTENBHOM yCTpOHCTBE 24 11 KBaTH(PUKALUK B KOJIOHKE.

[0116] Cereroii unTepderic 28 BBUUCIUTENLHOTO yCTpOicTBa 24 Uil KBaJTU(UKALNU
KOJIOHHbI ~ (DYHKIIMOHAJIbHO COEOUHSIET W  CHOocoOCTBYeT OOMEHY HaHHBIMH — MEXIY
BBIYUCIUTENIbHBIM YCTPOHCTBOM 24 1151 KBaTH(PUKALMK KOJIOHKU U eTeKTopoM 20, XOTsI MOTYyT
OBITH HCIIONIb30BaHbl U APYTHE THUIIBI W/MIM APYroe KOJWYECTBO CETeHl WM CHUCTEM CBSI3H C
APYTUMH TUTIAMH W/WIIN IPYTHM KOJIMYECTBOM COETUHEHNH 1 KOH(PUTYPALHH.

[0117] BeruucnurensHoe ycTpoiictBo 24 1na  KBAMU(UKALMH KOJOHKH MOJKET
JOTIONIHUTENBHO COZEPKaTh IIOJIb30BATENbCKUI uHTepdeiic 34, Takol Kak, Hampumep,
rpadguuecKuil Monb30BaTENbCKUN HHTEp(]ENC, CEHCOPHBIH MOb30BATENbCKUN HHTEpdeNc miu
HOJIb30BaTeNbCKUil nHTEpdelic Ha ocHoBe BeO-TexHonoruu. I[lonp3oBaTenbCkuil MHTEpdEiic
BBINOJTHEH C BO3MOXKHOCTBIO OTOOPaKEHUS IOJIb30BATENI0 HHYOPMALIH O MapaMeTpax KadyecTBa
xpomaTtorpaduueckoii  kojmoHkH. [lomb3oBarenbckuii  uMHTEp(deEc Takke BBINOJIHEH C
BO3MO)KHOCTBIO TIOJIYU€HUsI BXOIHBIX JAHHBIX OT IIOJIb30BaTENs] OTHOCUTENBHO MapaMeTpoB
XpoMaTorpauueckoil KOJIOHKH.

[0118] Ceprep 26, uszobpaskeHHbIii Ha Dur. 2, MOXKET TPEACTABISATh COOON OAHO WU
MHOYKECTBO BBIYHCIUTEIBHBIX YCTPOHCTB, KaKJO€ W3 KOTOPBIX BKJrodaeT B ceds LT wmm
NpPOIIECCOp, 3alOMUHAIOINEE YCTPOWCTBO U CeTeBOH HHTep(elCc, COCOMHEHHBIE BMECTE
MOCPEACTBOM LIMHBI WIN APYTro JUHUU CBSI3U, aHAJIOTHYHON OMMCAHHOM /711 BBIUUCIUTENbHOTO
ycrporictBa 24 xBanmupukauuu KojgoHKH. CepBep 26 MOKeT BKIIIOYATH APYTHE THIBI W/WIH
APYroe KOJINYECTBO KOMIIOHEHTOB U 3JIEMEHTOB B IPYTHX KOHYHUTYypaLUsX.

[0119] Unrepdeiic(-p1) 22 CBsI3M ONMUCAHHOW B HACTOSIEM JOKYMEHTE CHCTEMBI
MOKeT(MOTYT) BKJIIOUaTh OAHY win Oojee nokambHbIX cerell (LAN) n/unm rinobanpHbIX ceTeit
(WAN). Tonpko B kauecTBe npumepa, uHTepdeiic(-p) 22 CBA3M MOXKET(MOTYT) HCIIOJIb30BATh
TCP/IP nmo mpotokony Ethernet m mpoMbIIIZIEeHHBIM CTaHAApTaM, BKJIIOYas TMIIEPTEKCTOBBIH
nporokon nepenaun naHHbIX (HTTP) w/mmu Gesomacueiiit HTTP (HTTPS), xors MoxHO

HUCIIOJIB30BAaTh U APYTr'€ TUIIbI W/ um APYTro€ KOIN4IECTBO CeTe CBSI3U.
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[0120] [lpyroii acmeKkT HACTOSLIEro ONUCAHUSI OTHOCUTCA K MAIlWHOYUTAEMOMY
HOCUTENI0 C TIOCTOSHHOW MaMsThiO, HMEIOLIEMY XpaHALINeCs B HEM KOMAaHIbl IS
KBaJH(pUKaLIUU XpoMaTorpapuyuecKkux KOJIOHOK C HCIIOJIb30BAaHHEM aHajM3a Mepexoia raMma-
pacripeneneHust. OTU KOMaH[bI COAEP)KAT HUCIOJNHAEMBIH KOJ, KOTOPBIH IpPHU HCHOJHEHUU
NPOLIECCOPOM TPUBOIUT K BBIMOJIHEHUIO IMPOLIECCOPOM 3TANOB, BKJIIOYAIOIIUX PETUCTPALMIO
BBIXOZHOIO CHTHajJa KOJIOHKM W TapaMeTpoB CYMMAapHOro IIOTOKAa dYepe3 1Ba WM Oonee
WHTEPBAJIOB Ul MO MEHbIIEH Mepe OJHOIO MepeXOAHOro (pOHTA MOABIKHON (a3bl BO BpeMs
NepBOil  Omepanuy  XpOMaTorpauuecKkoil  KOJOHKH, COIepKalled HacaaKy  KOJIOHKH,
ONpeneNeHne  MOAENH  KYMYJIAITUBHOW  KPUBOW  raMMa-pacrpelesieHHusi Ha  OCHOBE
3apErUCTPUPOBAHHOTO BBIXOJHOTO CUTHAJA KOJOHKH U MTAPaMeTPOB CYMMAPHOT'O MOTOKA JUIS 110
MEHBLIEH Mepe OJHOTrO MePeXOAHOro (PPOHTA MOABIIKHON (has3bl ¢ UCIONB30BAHUEM (POPMYJIBI
Ia, xak ommcaHo BbIIIe, IS TIepeqHero nepexomnoro ¢gponra wim Gopmyssl Ib, kak omwcaHo
BBILIE, JUIS 3aJHETO (PPOHTA; pacdeT 3HAUEHHUS BbICOTHI, SKBUBAJICHTHOW TEOPETHYECKON Tapeke
(BOTT) nnsa mo MeHbIned Mepe OIHOrO MepexomHoro (poHTa MOABMKHON (a3el C
ucnonb3oBaHueM Qopmynbl II, kak onmMcaHO BhIIE, W MAPAMETPOB KYMYJIATUBHOW KPHUBOM
ramMma-pacrnpeneneHus k, 0 u Vi, Kak ONMUCaHO B HACTOSIIEM JOKYMEHTE, U OLEHKY KauecTBa
HACaZKl XpoMaTorpauueckoi KOJOHKH Ha OCHOBE YKa3aHHOTO PACCUYMTAHHOTO 3HAYEHUS
BOTT.

[0121] [Ipyroii acneKkT HACTOSLIErO OMHUCAHHUS OTHOCHTCS K YCTPONCTBY KBaJIN(UKALIUH
xpomarorpaguyueckoil KOJOHKH. IJTO YCTPOHCTBO COMEPXKHUT IPOLECCOpP U 3aNOMHUHAIOIIEe
yCTPOICTBO, COEAMHEHHOE C TIPOLECCOPOM. 3alOMMHAIOIEE YCTPONCTBO BBIMOIHEHO C
BO3MOXKHOCTBIO ~ BBITIOJIHEHUS MPOTPAMMHBIX KOMAaHJ, XpPaHALIMXCS B 3allOMUHAIOIIEM
YCTPONCTBE. DTU MHCTPYKLMM BKJIIOYAIOT: PErUCTPALMI0 BBIXOJHOTO CHUTHANA KOJOHKH U
HapaMeTpoB CYMMAapHOIO MOTOKA 4epes3 JBa WK Ooyiee MHTEPBAJIOB Ui MO MEHbIIEH Mepe
OOHOrO mepexogHoro (poHTa MONBMXKHOW  (pasbl BO  BpeMs IEpBOH  omepauuu
xpomarorpaguyeckoll KOJIOHKH, COAep Kalleil HacaaKy KOJIOHKH; OIpenejeHue MOAETbHON
KYMYJIAITUBHOW KPUBOW TraMMa-paclpeleieHus] Ha OCHOBE 3aperuCTPUPOBAHHOTO BBIXOIHOT'O
CHUTHAJIAa KOJIOHKHM M MapaMeTpoOB CYMMApHOTO TIOTOKAa JUIsi MO MEHbLIEH Mepe OIHOTrO
nepexogHoro (poHta mMOABIKHOW (hasbl ¢ ucHoib3oBaHWMEM (opmynel la must mepemHero
nepexoaHoro ¢pponrta win Gopmysl Ib s 3agHero nepexonHoro GppoHTa, Kak OMHCAHO BBILIE;
PACCUUTHIBAIOT 3HAYEHUE BBICOTHI, SKBUBAJIEHTHOH Teoperwdeckoi Tapenke (BOTT) mmsa mo
MEHBIIEH Mepe OJHOrO MePEXOAHOro (PPOHTA MOABIIKHOMN (ha3bl ¢ UCTIONb30BaHUEM (hopmyJbl 11,
KaK OMHCAHO BBILIE, M MapaMeTpbl MOJENBbHOW KPUBOW ramMma-pacmpeneieHus k, 0 u Vi, kak
OMHCAaHO B HACTOSIIEM JOKYMEHTE, W OLIEHUBAIOT KAaueCTBO HACAIKU XpOoMaTorpadpuueckoil
KOJIOHKM Ha OCHOBE YKa3aHHOTO PacCYMTaHHOro 3HaueHust BOTT.

I[TPUMEPBI

ITpumep 1 - IlpumMeHeHne aHaMM3a MEPEX01a raMMa-pacipenesieHus 1l KBTH(UKALUH
KOJIOHKH JIJIsl KOJIOHOK IiJIsi Xpomarorpadguu Ha Oenke A, HCIONB3yeMbIX NMPU HU3rOTOBIECHHU
npenapata REMICADE® (undnukcumad)

OO011ee onucaHue:



25

[0122] TIIpouecc wu3roroeneHuss TepaneBTudyeckoro anturesa REMICADE®
(nHpUKCIMa0)  BKJIIOYAET  HECKOJBKO  OTAloOB, YeThIpe U3  KOTOPBIX  BKJIFOYAKOT
xpoMaTorpaguueckyr0 OYHCTKY. AHanu3 mnepexoga ramma-pacnpenenenus (GDTA) mns
KBaJM(pPUKALUN KOJOHKU IMPUMEHSUIN K JIBYM WJIHM TPEM IEpPeXofaM Ha KaKAOM M3 3THX 3TaIoB
W3TOTOBJIEHHSI C UCIIOJIB30BAHUEM KOJIOHKH. B 5TOM mpumepe ommcaHo mpuMeHeHHe criocoda
GDTA Ha sTame OYHCTKM Ha KOJIOHKE Ha Oeike A, HCHONb3yeMOro IpH H3TOTOBICHUU
npenapata REMICADE® (undnukcumad). IIporecc OYHMCTKH BKIIIOYAET ABA TMEPEXOIHBIX
(¢poHTa, T. € YypaBHOBEIIMBAHHE W TMPOMEKYTOYHYIO MPOMBIBKY, KOTOpBIE MOIAXOMASAT MJIsi
npuMmeHenuss GDTA, kak onucaHo B HACTOSIIEM TOKYMEHTE.

[0123] GDTA semonssiiu Ha 129 ¢poHTax MOCAe MOCIENOBATENbHON OYUCTKH 69
naptuii  npenmapata REMICADE®  (undamkcumab), comepxkammx 60  (poHTOB
ypaBHOBemMBaHUA U 69 (POHTOB MNPOMBIBKH. AHAJIN3 TaMMa-pacrpeneieHus (poHTa
NPOBOAMJIN OJHOBPEMEHHO C H3rOTOBJIEHHEM, M €ro IpOBelIeHHE He BIUAJIO Ha Mpolecc
U3roToBJeHUs. Bce mnporecchl M3roTOBJIEHHS, MOHUTOPHUHIA W KOHTPOJS BBINOJNHSIIN C
UCTIONIB30BAHUEM COBPEeMeHHbIX 3((dekTuBHBIX mnporenyp. Ilpm O4YHCTKE KOJOHOYHOH
xpomarorpadueii npenapata REMICADE® (undpnmnkcnmad) perucTpupoBaid MPOBOAUMOCTD
(T. €. BBIXOJJHOW CHTHAJI KOJIOHKH) M MTOTOK 3JIFOEHTA (T. €. CYMMapHBIH MTOTOKA).

[0124] B nononnenue k nposeaeHuro GDTA npu skcniyaTanuu KOJOHKH B PEKHUME
PEaNbHOrO BPEMEHH, TAK)KE€ PETUCTPUPOBAIN U aHAIM3UPOBAIN UCTOPUYECKUE AaHHbIE 1 285
napTuii, oOpabOTaHHBIX B TEUYEHHE YETBIPEX MPENbIAYLINX JIET, KaK OMHCAHO B HACTOALIEM
nokymenre. Habop nanHbIX Bkimrodan 253 ¢poHTOB ypaBHOBeurnmBaHus U 285 (poHTOB
NPOMBIBKH, Bcero 538 ncropuueckux (GpoHTOB. PPOHTHI YPABHOBEIIUBAHUS HE MOJIYyYaIH JJIs
32 mapTHii, KOTOpble NPOXOIMJIHM CAHALMIO Mepel HCHOJIb30BaHMEM. JTOT HabOp MaHHBIX
BbIOMpaIM Tak, uTOObI O0ECHeuuTh paBHOMEPHOE paclpenejeHue IO BCEMY CPOKY
HKCIUTyaTalluH KOJIOHOK, U OH IpeacTasisier co0oi 11 cucreM KOIOHOK.

ITporokon GDTA:

[0125] [Insa kaxxmoro nepexoqHoro ¢poHTa BO BpEMsl OYHCTKU Ha KOJIOHKE Ha Oernke A, T.
€. MPOMBIBKM M YPaBHOBEIINBAHUS, PErHMCTPUPOBAIM IMPOBOAMMOCT U CYMMAapHbIH IOTOK.
Onpenenenne HavyaabHOM TOYKHM IPOBOAMJIN IMyTE€M OLIEHKH TPEHIOB IJIsl IPEIKOJOHOUHOMN
NPOBOJUMOCTH U JABJICHHUS, YTOOBI OMPENETUTh TOYKY, B KOTOPOW KOJIOHKA BKJIFOUYEHA B
NPOM3BONCTBEHHYI0 JHHHMIO. Co3/1aHa 3JIEKTPOHHAs TabauIla W HACTPOEHA ISl TMOJyYeHHs
JaHHBIX O MOTOKE U MPOBOAMMOCTH C CEpBepa C MUCIOJb30BAHMEM pacyeTHOro mHrtepsana 10
CEKYHJI B KaU€CTBE MPOIOJDKUTEIBbHOCTH (DPOHTA.

[0126] /lanHblE O MPOBOJMMOCTH HOPMAIM30BAJIU MyTEM YCTAHOBKH MAaKCHMAaJbHOI'O
3HaYeHHs Ha 1 M MHUHUMAaJIbHOTO 3Ha4YeHHs Ha 0 U MPOMOPLMOHAIBHOIO MacmTabMpOBaHUS
apyrux Todek. Kpome Toro, naHHble MOTOKA Mpeo0pa3OBbIBAIH B JaHHbIE 00bEMa KOJIOHKH.

[0127] PaccuuthiBanyu Ha4daJlbHYIO KYMYJSATUBHYIO (YHKIMIO TaMMa-pacrlpeneiieHus,
UCTIONB3Ysl T€ K€ HadayibHble mapamerpsl k-Ou Vi, uro m nust moxynst PL V; Bewuranu u3
KaXXJIOTr0 3HaueHus: o0bemMa B wieHe X (yHKIHMH raMMma-pacrpeneieHus. UtoOpl HOpMaan30BaTh

IPOBOAMMOCTb, KOTOpasi BO3pacTaja B IPOLECCE OUNUCTKM, YCTAaHABIMBAJIU 3HAYCHMUS
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npoBoguMOocTH Ha 0 17151 00beMOB MeHbIIe V;, 8 MAKCHMYM YCTaHaBJIMBaJIU Ha 1.

[0128] {5t xkasknol Toukn 00beMa BBIYUCISIN PA3HULYY (IIOTPEIIHOCTD) MEKAY KaXKIbIM
3HaUY€HUEM MPOBOAUMOCTU U allPOKCUMHUPOBAHHON Mozenbpr0. Kpome TOro, BBIMUCISIIA CYMMY
KBaJpaToB OTKJIOHeHUH B nuanasoHe ot 0,5 no 1,8 CV. PaccuurtbiBanu napaMeTpbl HaUIydIlen
anMpoOKCUMAILMM  KYMMYJIATUBHOM (DYHKLMH TraMMa-pachpefeNeHusi C UCIOJIb30BAHUEM
pematenss Excel Solver nnst HaxoxmeHust mapamerpoB k, 6, u Vi, MO KOTOPbIM CTPOMIIH

MOJIEJIbHYIO KPUBYIO C MHHUMAJIbHBIM 3HAYEHUEM 11 CyMMbI KBAZPATOB, HCIONB3Ys
V-v;
C=1-1/I'k) y(k, TL) Dopmyna la.

Bruucnenuss Ha pewmarene nposoguiau ¢ 10,000 wurepauusMu € HCHOJNBb30BAHUEM
HenmHelHoro cnocoda GRG ¢ orpannuenusimu k >0,0001 u V> 0 ny1st obecrniedeHus: HavTy e
ATNMPOKCHMALUH.

U3 xoHeuHbIx 3HaUeHu k, 6, u V; paccUuThIBaIM CIENyIONINE MapaMETPHI:

Cpennee 3Hauenue (Vy), u=k0+V,

Hucnepcus, o (xBagpar curma) = k6”

Mona = (k-2)0+V;

L o* k6?L

BITT = N_p = .u_ZL - (kg_-i-Vl)

PaccuuTeiBany CpeqHIOI0 CKOPOCTh MOTOKA U MPEAKOJOHOYHOE AABIIEHHE 32 MEPUO] OT
0,5 no 1,8 CV mist kaxaoro GppoHTa.

AHanus u OlLleHKa KPUTEPUEB NPUEMIIEMOCTH:

HopmanbsHOCTB

[0129] Pesynbraret BOTT u CK kak nist ppoHTa ypaBHOBEIIMBAHUSA, TaK U A GpoHTA
IPOMBIBKH OLIEHUBAJIM HA HOPMAJIBHOCTD IyTEM IOCTPOSHHs rpadika MIIOTHOCTH BEPOSITHOCTH.
Ha rpadukax mnotHoct BepositHOCcTH (Dur. 3-12) Touku gansbix (pesynbrarsl BOTT wnu CK)
MPENCTABISIIOT co00M (hakTHueckoe KyMyJISITUBHOE pacrpernesenue, HaOogaeMoe B mpooe.
JIMHUM TIPENCTABISIOT ANMPOKCUMUPOBAHHOE KYMYJISITHBHOE PACIpelieNieHue, a TaK)Ke BEPXHUN
U HIDKHUHA JOBEPHUTEJbHbIE WHTEPBAJIbI Ha OCHOBE HOPMAJBHOTO pPACIpENeNieHus: C
UCTIOJIb30BAHUEM MapaMeTPOB, OLeHEeHHbIX 1o npode. Illkany mporeHTuiel nmpeoOpasyroT Tak,
YTO aNmpOKCUMHPOBAHHOE pacrpenesieHne oOpasyer mnpsmyro juHW. Kaxnaelii u3 HaOOpoB
nanabix BOTT u CK orpanmuern 0 Ha HWKHEM KOHIE, OAHAKO MOJAENb HOPMAaJIbHOTO
pacripeneneHusi yKa3blBaeT HA OTpHULATENbHbIE 3Ha4deHMs. [lonydeHHble rpadUKHU TUIOTHOCTH
BEPOSITHOCTH HMEIOT KpUBOJHHEHHY0 ¢opmy. Cm. @ur. 3-6. Takum obOpasom, Iydiyro
aNMpPOKCHUMALIMIO  PE3YJIbTATOB  MMOJYYAalOT TPU  HCIOJBb30BAHUH  JIOTAPU(PMHUUECKOTO
npeoOpazosanusi. Cm. @ur. 7-10 nmust rpaduka IUIOTHOCTH BEPOSTHOCTH JIOTapU(PMHUUECKH
npeoOpa3OBaHHBIX TaHHBIX.

[0130] [Jannble nist cpennero 3HadeHust (Vi) Takoke ObUIM OLIEHEHBI HA HOPMAJIbHOCTb.
Ha ®@ur. 11 u @ur. 12 noka3aHo, 4TO JaHHbIE COOTBETCTBYIOT HOPMAJIBHOMY PaCIHpEAEIeHUI0 U
UMEIOT BCEr0 HECKOJIbKO BBIOPOCOB. Takum 00pa3om, HUKAKOro nmpeoOpa3oBaHus HE TpeOyeTcs.

DTOT mapameTp He YyKa3aH B IPOTOKOJE, HO OOecredyrBaeT TIOJIE3HOE MOATBEPIKICHUE
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IOCTOBEPHOCTH amNIPOKCUMUPOBAaHHON kpuBoi. [lo pesympraram 3TOro aHamm3a Takxke OyayT
MOJIy4€HbI KOHTPOJIbHBIE MIPEAEIbI ISl 3TOr0 IapaMerpa.

Wnentudukaius BBIOPOCOB U MPUYHH BapHUALIUH.

[0131] [nsa unenTudukannu BHIOPOCOB U OLIEHKH M3MEHYMBOCTU PE3YJIBTATOB, CTPOMIIN
KOHTPOJIbHbIE AMarpaMMbl A kaxgoro mnapamerpa. Cm. ®ur. 13-22. B KOHTPOJIBHBIX
auarpaMmax HCrosib3oBanu  mpeoOpasosanHbie nmanHbie BOTT u CK, rme npumensuu
npeoOpa3oBaHNe Ha OCHOBE HATypajibHOro Jorapudma. /laHHble Takyke HAHECEHBI Ha rpaduk B
BUJIE BPEMEHHOTO psijia ¢ MPeo0pa3OBaHHBIM BEPXHUM KOHTPOJIBHBIM MPENEIOM ISl KaXKIOTO U3
3THUX NAPAMETPOB.

[0132] BOTT: B pesynbrarax BOTT HaOmomaroT psn BHIOPOCOB M TPEHAOB KakK IS
¢bpoHTa ypaBHOBEIIMBAHUS, TaK U Ui (ppoHTa pombIBKU. Kpome Toro, Ha @ur. 13 u @ur. 18
MOKa3aHbl TPEHAbl B JAHHBIX Ha OCHOBAHWUM NpPaBHJ KOHTposbHbIX KapT Illyxapra 1, 2 u 3,

NPEACTABICHHBIX KBaJpaTaMd Ha (UIypax H MPOHYMEPOBAHHBIX B COOTBETCTBHH CO

CJIEYIOIIHM.
HUcnbiTanue IIpaBuao

1 1 TOUKa BBIXOIUT 32 KOHTPOJIbHBIE MPEEIBI.

2 8 TO4Yek Ha OTHOU CTOPOHE OT LEHTPAIbHON JIMHUU.

; 6 MOCIeNOBAaTENbHBIX TOYEK C IOCTOSIHHBIM  BO3PACTAHUEM  WJIU

CHMIKCHHUEM.

ITapTun, B KOTOpBIX HAOMIOAANM 3THMH OTKJIOHEHMSIMH, HE HCKIIOYANUd M3 aHAJN3a,
MOCKOJIbKY OHU XapaKTepHbI IJIsl IPUEMJIEMOTO MTPOLECCa.

[0133] Ha o6enx xonTponpHbIX quarpammax (®Pur. 13 u @ur. 18) nokasaHo MHOXKECTBO
HapylleHUl npasBuia 1 xoHTposbHBIX KapT IllyxapTa, 4TO Taxke BBIXOAUT 32 KOHTPOJIBHBIE
npenenbl. B kaxaom ciydae mnpoOieMbl HACHTHGUIMPOBAIM W KOPPEKTHPOBAIU IIyTEM
MOBTOPHOT'O KOHJIULIUOHUPOBAHUSI KOJIOHOK.

[0134] Kak 1 0:xuianock, psii IPOrOHOB COOTBETCTBOBAJI KPUTEPHUSIM MPABHI 2 U 3 U3-3a
pa3nuumMii B CHCTeMax KOJOHOK. Jljisi nmanbHeHmnedl OLeHKH TPEHIOB OBLUIM IMOATOTOBJICHBI
rpaiKi BpPEMEHHBIX PSIIOB JAHHBIX, CIPYIITUPOBAHHBIX B 3aBHCUMOCTH OT CHCTEMbI KOJIOHKH
(®@ur. 23-24) u ycraHoBkH (Pur. 25-26). ITH aUarpaMMbl MOKa3bIBAIOT, YTO OOJbINAST YACTh
CHEeMalbHbIX TPUYUH H3MEHYHUBOCTH OTHOCUTCS K Jerpajalii KOJOHKH U HEKOTOPBIM
OTHeNbHbIM OTKJIOHeHUsM. Tpenan! yBenudeHuss BOTT oueBunHBI 17 KaXKAOW KOJOHKH C
TE€YEeHHEM BpeMeHH 1Jisi GpoHTa ypaBHOBemuBaHus (Pur. 23). OTkinoHeHus1, HabMrogaeMble 1JIs
($poHTa POMBIBKH, MO-BUAMMOMY, MPOUCXOIAT B Pa3HBIX YCTAHOBKaxX B pa3sHoe Bpems (Pwr.
26)

MPOU3BOAUTCIIBHOCTU KOJIOHKHW HAXOOUTCS B YCTAHOBKCE.

, Ha OCHOBAaHMHM YEro MOXHO MPEANONOXKUTb, YTO HCTOYHHK H3MEHYMBOCTH
[0135] Cymma xeadpamos (CK): Cymma KBaapaToB NpeACTaBisieT COOOH IMOKa3aTesb
TOTO, HACKOJBKO OJIM3KO JaHHBIE IaMMa-paclpeneieHHsl COOTBETCTBYEeT NAHHBIM IPOLIECCa.
DTOT moKasarenb MO3BOJIAET yOenutbesi B noctoBepHocTH pesyibrata BOTT. KontponbHble

auarpamMmbl Ui TIpeoOpa3OBaHHBIX HAaHHBIX TOkazaHbl Ha @Pur. 15 u Pur. 20 pns
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YPaBHOBELIMBAHUS U INPOMBIBKH COOTBETCTBEHHO. JTOT IOKa3aTellb MMEET TOJIbKO BEPXHUI
KOHTPOJIbHBIN npenen. Ha ®ur. 15 nokasanel 6 TOYEK, BBIXOMALINE 3a BEPXHUM KOHTPOJIbHBIN
npenen. Yerblpe U3 HUX CBsizaHbl C Oosiee BbICOKUM nokazaresnem BOTT. Ilpu ucnonp3oBaHum
cepust 880572M HaOmonany npepbiBaHUE MOTOKA BO BpeMsi (PPOHTA, UTO BBI3BIBAJIIO BBICOKHI
nokasarenb CK, Ho He oBnusiiio Ha BOTT.

OueHka NOTOKA U JaBJIEHHUS.

[0136] [Ins onmpenenenus JrOObIX BHIOPOCOB OLIEHHBATIHM CPEOHIOK CKOPOCTb IOTOKA M
NPEAKOJIOHOYHOE JaBJieHHe JUIsi Ha0oOpa [aHHBIX. YCTAHABIMBAIM B3aUMOCBSI3b MEXKIY
BBISIBJICHHBIMH PA3JIUYMSIMU U OLICHUBAJIN PE3YJIbTaThL

[0137] Tpennabl CKOPOCTH MOTOKA U MPENKOJIOHOYHOTO JIABJIEHUS TIPEACTaBIeHbl HA Dur.
27-30. marpamMMbl MOKa3bIBAOT MPEBOCXOAHBIH KOHTPOJb CKOPOCTH IMOTOKAa HAa KaXKAOM U3
sTanoB. Bo Bpemsi naHHOW OLIEHKHM HM3MEHSUIM CKOPOCTb IOTOKA MPOMBIBOYHOIO pPacTBOpa .
OTMmeueHbl BapHallK MPEJKOJIOHOUHOTO JaBJIeHMs, OTHOCSIINUECS K YCTAHOBKE U KOJIOHKAaM, HO
MO CYIIECTBY OHO CTa0WIBHO B mpenenax amanasoHa. Ha ®dwur. 31 moka3aHO, 4TO MU3MEHEHHE
CKOPOCTH TOTOKa MPOMBIBOYHOTO PacTBOPAa HE OKAa3blBae€T 3HAUMMOIO BJIMSHHUS Ha 3Ha4deHHE
BOTT.

KoHTponpHBIE Tpenes! 7151 KOJOHKU Ha Oenke A

BOTT:

[0138] IlokazaTens BOTT HemocpeACTBEHHO CBsA3aH C XapaKTEPUCTUKAMM KOJIOHKH, a
TaK)Ke 3aBUCHUT OT JPYTrux (PakToOpoB B CHUCTEME, KOTOpPbIE MOTYT YBEJIWYHBATH Pa3MbIBAHHE.
Pesynbrar nomken coctaBnsaTe >0. Konrponbubie npenensl ansg BOTT namnyumum obpazom
ONpeNeNsAloT ¢  HCIoNb30BaHHMeM mpeoOpasoBaHust bokca-Kokca ¢ ucnonbp3oBaHueM
HaTypasnbHOro Jorapudma (A=0), kak nokazaHo Ha @ur. 13 nnst GppoHTa ypaBHOBEIIMBAHUS U HA
@ur. 18 nnsa ¢ponta mpombiBKM. Ha KOHTPOSBHBIX IuarpaMmax MOKa3aHbl KOHTPOJIbHBIE
npenenbl Al peoOpa3OBaHHbIX JAHHBIX, PACCUUTAHHBIX IO Minitab ¢ mpuMeHeHneM CpenHuX
CTaHIAPTHBIX OTKJIOHeHMM +/- 3 (cM. Takcke Tabmuiy 2 Huke) CTaHTAapTHOE OTKIIOHEHHE
OTpEeNeNsloT Ha OCHOBE CpEOHEro CKoyb3siimero pasmaxa. Jlnsg ydera Bapuauuii
MPOM3BOIUTEIBHOCTH KOJIOHKH B TEUEHHE CPOKA HKCIUTYyaTAl[UH KOJOHKU BBIOPAH CKOJIB3SIIIHIA
pasmax, cocrasysiromuii 100. IIposomst obpaTHoe npeobpasoBanue (€°) BEPXHErO M HUKHETO
KOHTPOJIbHBIX MPEAENIOB Ui ONpPEAeNeHUs KOHTPOJbHBIX MPEIENIOB Ui HenpeoOpa3oBaHHBIX
JAHHBIX.

[0139] I'paduk BpemeHHBIX psimoB A pe3ynbTaTtoB BOTT U KOHTPONBHBIX Mpenenos
st kaxaoro ¢ponrta nokazad Ha @ur. 14 u @ur. 19. Oxunaercs,, 4TO SKCIUTyaTaIlUsl B 3TUX
npenenax MNpPUBENAET K MOJNYYEHHIO IMPHEMIIEMbIX XPOMATOrpadu4yeckux XapaKTepPHCTHK Ha
OCHOBEe 0030pa HCTOPHYECKHX MAHHBIX. 3HAYEHHs, BBIXOIIINNE 32 BEPXHHUE KOHTPOJbHBIE
npenensl MOTYT yKa3blBaTb Ha MPOOJEMbI € TIOTOKOM KOJOHKM M JOJDKHBI TPOWUTH
JOTIOJIHUTEJIBHYIO OLIEHKY. 3HA4Y€HMsl, BBIXOASINNE 33 HUKHHUE KOHTPOJIbHBIE IPENEIOB MOTYT
yKa3bIBaTh Ha OIINOKY B pacyeTrax.

Cymwma kBagpatos (CK):

[0140] CK xBanpaToB npeacrasisieT coOOH MoKa3aTeslb TOro, HACKOJIbKO OJM3KO MOAENb
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raMMa-pacrpesieJIeHus] COOTBETCTBYET JaHHBIM. JTOT MOKA3aTeNlb IPUMEHSIOT I 00eCTeueHHsI
toro, yto 3HaueHus: BOTT, paccuntannbie ¢ momoinbsto Metona GDTA, coOOTBETCTBYIOT TaHHBIM
npouecca. HuxkHuil npenen OTCyTCTBYET, U Pe3yabTaT AOKEH cOCTaBisATh >0. KOHTpOIbHBIN
npenen 1 CK Hanmydmum o0pa3oM OnpeaessitoT ¢ UCIOIb30BaHuEM MpeoOpasoBanus bokca-
Kokca ¢ ucnonb3oBaHneM HaTypanbHOro jorapudma (A=0), kak nokasano Ha ®ur. 15 nns
¢ponTa ypaBHoBemmBanus 1 Ha @ur. 20 aust ppoHTa npoMbiBkH. Ha KOHTPOIBHBIX AMArpaMmax
NIOKa3aHbl KOHTPOJIbHBIE TIPENebl sl MpeoOpa30oBaHHbIX JaHHBIX, PACCYUTAHHBIX 1O Minitab ¢
NPUMEHEHUEM CpPEIHUX CTaHAAPTHBIX OTKJIOHeHWH +/- 3. CrTaHmapTHOe OTKJIOHEHUE
ONpENEeNsA0T Ha OCHOBE CpEOHEro CKONb3sllero pasmaxa. [Jlng ydera Bapuauui
NPOM3BOIUTEIBHOCTH KOJIOHKH B TEUEHHE CPOKa HKCIUTyaTal[iM KOJOHKU BBIOpAH CKOJB3SIIUN
pasmax, cocrassiromuii 100. KoHTponbHBIE AuarpaMMbl MOKa3bIBAOT BEPXHUE KOHTPOJIbHBIE
npenensl Ul IpeoOpa3oBaHHBIX JAaHHBIX, KOTOPBIE MOABEPIIIM OOPAaTHOMY NPeoOpa3OBAHHIO
s nonydenust 3HadeHnid 0,050 u 0,989 mist ppoHTa ypaBHOBEIIMBaHUS M (PPOHTA TPOMBIBKU
cooTBeTcTBeHHO (cM. Tabmuny 2). I'paduk BpemeHHBbIX psimoB mist pesyibratoB CK wm
KOHTPOJIBHBIX MPENEIIOB sl KaKAoro gpponra nokasaH Ha @ur. 16 u @ur. 20. Pesynbratel, He
BBIXOIMINME 3a TMpenenbl, O0eCrneunBarOT COOTBETCTBHE MOJENH JaHHBIM, a TakKXke
UCTOpPUYECKUM pe3ynbTaTaM. Ecian pe3yibTaT BBIXOAUT 3a MpeAeNbl 3TOro JuanasoHa,
CYLLECTBYET BEPOSATHOCTD CIIELUANbHON MPUYINHBL.

Cpennee 3HaueHue:

[0141] Cpennee 3HaueHue AOOABISUIA B KAU€CTBE BTOPOTO MOKA3aTENsI TOYHOCTH MOAEITH
ramMma-pacrnpenenenus. CpenHee 3HaU€HUE NPEACTABIAECT COOON TEOPETHUECKUIH LIEHTP MacChl
¢poHTa W Bcerga IOJDKHO COCTAaBJATH OKOJNO | 0ObeMa KOJIOHKM, €CIM B CHUCTEME He
NPUCYTCTBYIOT APYrHe (aKTOPBhI, BBI3BIBAIOIINE €€ CABUT, TAKHE KaK OOJIBIION JOMOITHUTEIbHbIH
00bEM KOJIOHKH WJIM B3aUMOAEHCTBHE MEXAY HMOABIXKHOI (as3oit u cmonoi. CpenHue 3HaUSHUs
Kak Juid (pOHTA YPaBHOBELIMBAHMS, TaK M A1 (PPOHTA NPOMBIBKU NPUMEPHO PAaBHOMEPHO
pacrpeneneHbl U He Hy»KAatTcst B ipeoOpa3zoBanuu, cM. @ur. 11 u @ur. 12. CpenHee 3HaYeHHE
(bpoHTa ypaBHOBELIWBAHUS TUIOTHO pacrpenesieHo Ha ypoBHe npudausutenbro 1,07 CV, npu
5TOM HEKOTOpble BBIOPOCHI OTMEYEHBI C O0EMX CTOPOH M C BEpPXHEH CTOPOHBI OHHU
npubnmkarores K 1,2, cM. @ur. 17. @poHT NPOMBIBKM AEMOHCTPUPYET HECKOJIBKO OOJbLIHE
Bapuaruu ¢ ueHTpoM Ha 0,99 CV, mpu 3TOM HECKOJBKO HWKHHMX BBIOPOCOB MPHOIMKAIOTCS K
0,8 (cm. @ur. 22). PekoMeHOYIOT MPUMEHATh KOHTpOJbHbIe npenenbl oT 0,80 mo 1,20 CV s
CpenHero 3HaueHus Juisi o0eux (GpOHTOB (CM. TadauIy 2). DTO MpUEMJIEMO, MMOCKOJIBKY CpenHee
3HauU€HUE He SBJSAETCS MOKa3aTesleM MPOU3BOAUTEIbHOCTH KOJOHKH, HO €ro HCHOJB3YIOT IS
IIPOBEPKU MPABUJIBHOCTH aHaiu3a. bosee kecTkue KOHTPOJIbHbIE IMpenesibl MOTYT MPUBECTH K
HEHY>KHOU 4yBCTBUTEIBbHOCTH ISl 3TOU MPOBEPKU.

Tabmuua 2. Pexomennyemele 3nauennss BOTT, CK u cpenHUX KOHTPOJBHBIX MPENENIOB
Il OYMCTKM Ha KOJIOHKe Ha Oenke A Bo xome wusroroBieHus: npenapatra REMICADE®

(nHpMKCHMab)

DpoHT ITapamertp BepxHuii KOHTPOJILHBIN HukHuil KOHTPOJILHBIN
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npexaea npeneJ
BOTT 0,243 0,027
PasHoBecHOE
CK 0,050 H/n
COCTOSIHHE
Cpennee 1,20 0,80
BOTT 0,352 0,011
ITpombiBKa CK 0,989 H/n
Cpennee 1,20 0,80

IMpumep 2 - [IpumMeHeHHe aHATW3a MEPEXOaa raMMma-pacrpeneaeHus At OOHAPYKEHUs
CyOONTUMAaIbHOH MPOW3BOAUTENILHOCTH KOJIOHOK Uil Xpomarorpaduu Ha Oenke A,
ucnonb3yembix npu usrorosnernu npenapata REMICADE® (nadnukcnmad)

[0142] TIIpouecc wu3roroeneHust TepanesTuueckoro anturesa REMICADE®
(nHpNUKCMMal)  BKJIIOYAET  HECKOJBKO  OTAmoB, 4YeThipe W3  KOTOPBIX  BKJIFOYAOT
xpoMaTorpaguueckyro OYHCTKY. AHanu3 mnepexona ramma-pacnpenenenus (GDTA) nns
KBaJH(PHUKALUN KOJOHKH NMPUMEHSUTH K IBYM HJIM TPEM IEPEeXofaM Ha KaKAOM M3 3THX 3TaIoB
W3TOTOBJIEHUSI C HMCIIOJB30BAHMEM KOJIOHKH. B 3TOM mpuMepe OMmMcaHO MpHMEHEHHe crocoda
GDTA Ha »Tame O4YMCTKM Ha KOJIOHKE Ha Oenke A, MPHUMEHSEMOro IpH H3TOTOBJICHUH
npermapata REMICADE® (undnukcumald). Ilpoliecc OYMCTKM BKIIIOYAET JIBA MEPEXOTHBIX
¢poHTa, T. €. ypAaBHOBEIIMBAHHE W IPOMEKYTOUHYIO IPOMBIBKY, KOTOpbIE MOIAXOAAT MJIs
npuMmeneHuss GDTA, kak onucaHo B HACTOSIILEM HOKYMEHTE.

[0143] GDTA Bbmonuanun Ha 45 (QpOHTaX YpPaBHOBEIIMBAHHS, IOJYYEHHBIX IPH
nocienosarenbHOM  ounctke 45 mapruii  npemapata REMICADE®  (undunukcuma0),
comepxaumx 23 maptuu, oOpaboTaHHble Ha cucTteMe KOMOHOK 883333MO001, u 22 maptum,
obpaboranHble Ha cucreMe KOJOHOK 885473MO001. AHanu3 ramma-pacrnpeneneHus (poHTa
NPOBOJWJIN OAHOBPEMEHHO C W3rOTOBJIEHHEM, M €ro IpOBEJAEHHE HE BIMSAJIO Ha IpoLecc
U3rOTOBJIeHUs. Bce mporecchl HM3rOTOBJCHMS, MOHHMTOPUHIA M KOHTPOJSI BBIMOJHSIN C
UCTIONIb30BAHUEM COBpeMeHHbIX dS((dekTuBHbIX mnpouenyp. IIpm oOYHMCTKE KOJIOHOYHOM
xpomarorpadueri npenapata REMICADE® (undpnukcnmad) perucTpupoBaid MPOBOAUMOCTD
(T. €. BBIXOJJTHOW CUTHAJI KOJIOHKH) H MTOTOK 3JIFOEHTA (T. €. CYMMapPHBIH MTOTOKA).

[0144] Tpenn pesynvraroB BOTT npu ypaBHoBemmBanuu s 45 naptuii (cm. @wur. 32)
NOKa3aJl 3HAYUMYIO Pa3HHUIY MEXIy CHCTeMaMH KOJIOHOK. CyIecTBYIOIINE CPEACTBA KOHTPOJIS
NPU OLEHKE KOJOHKM HE BBIABUIM HUKAKUX PA3JIMUUNA MEKAY IOBYMsI CHUCTEMaMHU KOJIOHOK.
Onenka BbIXOma mMapTuu mokaszajna 3Haummoe (p=0,001) pasnuume MexAy MNapTUAMH,
00paboTaHHBIMH B JIBYX CHCTEMAax KOJIOHOK, OLIGHMBaeMoe Kak Ha 4,3% HIKe Ui CHCTEM
KOJIOHOK ¢ Oonee BbicoknMH 3HaueHHsMH BOTT. IlpoBenn OmEHKY APYrHX MOTEHIHAIbHBIX
(akTOpPOB, U OHU HE MOKA3aJIU KOPPEJSILUH C pasHULEH B BbIxohe. Takum oOpa3oMm, BBIBOZ M3
3TOrO aHaJIW3a 3aKII0YAeTCs B TOM, YTO PA3HUIA B NMPOU3BOAMTENBHOCTH KOJOHKH NPUBENA K
CHIDKEHHMIO BbIXOAa mpoaykta. OCHOBBIBasICh Ha JTHUX MAAHHBIX, IEpel MPONOJLKEHHUEM

OKCILTyaTallu KOJIOHKY € MCHBIIHNM BbIXOAOM KOHAUIIUOHUPOBAIU MAJIA YJIYYULICHHUS HaCaAKU
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KOJIOHKM. JTOT MpUMEp JEeMOHCTpUpPYyeT uyBCcTBUTENbHOCTb Meroga GDTA mpu oueHke
Ka4ecTBa XpoMaTorpapuueckoi KOJIOHKH.

ITpumep 3 - IlpuMeHeHne aHaNIM3a MEePexona raMma-pacipeneseHus 1 KBaTn(pUKaLu
KOJIOHKH U1 XpoMaTorpadpudeckux kojoHok ¢ SP-Sepharose High Performance, ncnonps3yembix
npu usrorosienuu npenapara REMICADE® (undpnukcumad)

OG1ee onmcanue:

[0145] Kax oOcyxpmamock Bblme, mnpouecc u3roroinenus mnpenapata REMICADE®
(vHaUMKCMMa0)  BKJIIOYAET  HECKOJbKO  9JTANOB, YEThIpe M3  KOTOPBIX  BKIJIFOYAIOT
xpomarorpadguyueckyro OuuCTKy. B 3TOM mpumepe ommcaHo npumeHeHue crocoda GDTA Ha
sTane o4uucTku Ha KosoHke ¢ SP-Sepharose High Performance (SPHP), mpumensiemoro mpu
usrotosnennu npenapara REMICADE® (undnukcumab). Komonka SPHP npencrasnsier coboit
KOJIOHKY JJIsi KaTHOHOOOMeHHOW xpomatorpaduu. IIpolecc OYMCTKH BKIOYAET TPH
nepexonHbIx (poHTa, T. €. (PPOHTA ypaBHOBEIIMBAHUE, PPOHTA MPOMBIBKH BOJOW JIJISl MHBEKIIHIM
u (QpoHTAa KOHCEpBAUMH, KOTOpbIe moaxomaT st npuMmeneHuss GDTA, kak omucaHo B
HACTOSIIIEM TOKYMEHTE.

[0146] GDTA sBemonssyin Ha 69 (poHTaxX TOCAe OYHCTKU 23 mapTuil mpemnapara
REMICADE® (undpaunkcnmabd), conepkamux 23 ¢GpoHTa ypaBHOBEIIUBAHUS, IPOMBIBKH BOIOH
Ui WHBEKUMH W KOHCepBaluM, AHAIN3 ramMma-pacrpeneneHus (QpoHTa MPOBOIIIIN
OJHOBPEMEHHO C M3TOTOBJICHHEM, H €r0 IMPOBEISHNE HE BIFSUIO HA MPOLECC U3rOTOBJICHUs. Bee
NpOIECChl W3TOTOBJICHHWsS, MOHUTOPDMHIA U KOHTPOJI BBIIOJNHSUIM C HCHOJb30BAHUEM
coBpeMeHHBIX 3(dexkTuBHbIX npouenyp. Ilpum ouncTke KOMOHOUHOW XpomaTorpadueil
npenapata REMICADE® (un¢ankcumad) perucTpupoBaiy MPOBOJUMOCTD (T. €. BBIXOJHOMN
CHUTHAJI KOJIOHKH) U ITOTOK 3JIFOEHTA (T. €. CyMMapHBIi IMOTOKA).

[0147] B nononuenue x nposeneHnto GDTA mpu skcruyaTauuu KOJOHKH B PEKUME
peasbHOrO BPEMEHH, TAKXKe PErHCTPUPOBAIN U AHAJIW3UPOBAJIM UCTOpUYECKUE NaHHbIE /i 189
nepexoaHbIx (PpoHTOB, 0OpaOOTAHHBIX B TEUEHHE YETHIPEX MPEIbIIYLINX JIET, KAK OMHUCAHO B
HacrosimeM nokymeHTe. HaGop manubIX Bkitowan 64 ¢ponrta ypaBHOBemmBanus, 63 ¢ponra
NPOMBIBKHM BOAOHW IUII MHBEKLUH M 62 (HpoHTa KOHCEpBALMU. DTOT HAOOp AAHHBIX BBIOUpPAIIH
TaK, YTOOBI 00ECTIEYHTh PABHOMEPHOE PACTIPEACTICHHE IO BCEMY CPOKY SKCILIyaTallUud KOJOHOK,
Y OH NPENCTaBIIsIET COOO0H 6 HACATOK KOJIOHKH.

[0148] GDTA nnst ¢pponToB kononku SPHP npoBoanian B COOTBETCTBUM C OMHCAHUEM B
npumepe | Bemme. B xome sToro anammsa mosnydenbl usmepenuss BOTT, CK u cpennero
3HaueHHs AN Kakaoro ¢ponra. KoHTposbHBIE Mpenenbl, BbIBEACHHbIC IS KaKAOTO M3 3THX
TpEX MapaMeTpOB HA OCHOBAHMH CTATUCTHYECKON OLIGHKH, MIEPEUNCIIeHbl HIDKE B Tabmuie 3.

KountponpHble npenens! 1 kononku SPHP:

BOTT:

[0149] IloxazaTens BOTT HemocpeACTBEHHO CBSI3aH C XapaKTEPUCTUKAMH KOJIOHKH, a
TaK)K€ 3aBHUCHUT OT JPYTruxX (PakTOpoB B CHUCTEME, KOTOPbIE MOTYT YBEJIWYHBATH Pa3MbIBAHHE.
Pesynprar pmomxen cocrasysate >0. Kontponbablie npenen mist BOTT Haunmyummm obOpaszom

ONpenesIIoT € WCIONb30BaHMEM mpeoOpasoBanust bokca-Kokca ¢ uCHonb3oBaHHEM
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HatypanpHOoro Jjorapupma (A=0). KoHTposbHble mpenenbl aisi NpeoOpa3OBaHHBIX TaHHBIX
paccunThiBam 1o Minitab ¢ TpUMEHEHMEM CpEeJHUX CTAaHIAPTHBIX OTKJIOHEHHH +/- 3.
CraHgapTHOE OTKJIOHEHHE ONPENENIOT HA OCHOBE CPEHEro CKOMb3sllero pasmaxa. Jlus ydera
BapUaLil MPOM3BOJUTENBPHOCTH KOJIOHKH B TE€YEHHE CPOKa SKCIUTyaTallud KOJIOHKU BBIOpaH
CKONB3SAIIMI pa3max, cocrasisioumii 25. IIposonsit obparHoe npeobpaszosanue (€°) BEPXHEro U
HIDKHETO KOHTPOJIbHBIX TIPENENIOB  JUIsl  OMNpEeNeNeHUs] KOHTPOJIbHBIX — IPEAENoB UL
HerpeoOpa3oBaHHBIX JAaHHBIX. I paduk BpeMeHHbIX psaoB mast  pesyiasratoB BOTT n
KOHTPOJIbHBIX TPENENIOB ISl KAKI0ro (ppoHTa nokasan Ha @ur. 33 (ppoHT ypaBHOBEIIUBAHUS)
@ur. 34 (ppoHT HpPOMBIBKM BOAOW aisi WHBEKUHMI) W Pur. 35 (PpoHT KOHCEpBALMH).
Oskupaercsi, 4TO SKCIUTyaTalMsi B O3THX Mpeneiax MPHBEAET K IOJYYEHUIO MPHEeMIIEMbIX
Xpomarorpagpuyecknx XapakTePUCTUK HAa OCHOBE 0030pa MCTOPUYECKUX MAHHBIX. 3HAYCHMS,
BBIXOJSIIIIME 32 BEPXHUE KOHTPOJIbHBIC MpPEIeNbl MOTYT YKa3bIBaTh HAa MPOOJEMBI C ITOTOKOM
KOJIOHKH M JOJDKHBI TPOWTH JIOTOJIHUTENBHYK OLEHKY. 3HA4YeHHs, BBIXOISIINE 32 HIDKHHE
KOHTPOJIbHBIE MTPEENIOB MOTYT YKa3bIBaTh Ha OIIUOKY B pacueTax.

Cymma kBagpatos (CK):

[0150] CK kBanpatoB nmpeactasisieT coOOH MOKa3aTeslb TOro, HACKOJIBKO OJM3KO MOAEIb
raMMa-pacrpesiesIeHus] COOTBETCTBYET JaHHBIM. DTOT MOKA3aTelb MPUMEHSIIOT Uil 00eCTIeUeHUs
toro, urto 3HaueHus BOTT, paccuurtanHeie ¢ momormpto crocoda GDTA, cOOTBETCTBYIOT
OaHHBIM Tpouecca. HmkHWIA mpenen OTCYTCTBYET, M pe3yJibTaT AOJUKEH COCTaBisATh >0.
Bepxnuii kouTponbable npeaen 1t CK Hanmydmmm oOpa3oM ONpenensoT ¢ HCIOIb30BAHUEM
npeoOpa3oBanusi bokca-Kokca ¢ wucmonb3oBaHumeM HarypanpHoro Jjorapupma (A=0).
KoHnTponpHele mpenensl ansd NpeoOpa3oOBaHHBIX JaHHBIX paccuuThiBAIM 1o Minitab ¢
NPUMEHEHUEM CpPEeIHUX CTaHAApPTHBIX OTKJIOHeHWH +/- 3. CraHmapTHOE OTKJIOHEHHE
ONpEAeNsAOT HAa OCHOBE CpPEJHEro CKOIb3siero pasmaxa. Jlnsg ydera Bapuauui
IPOU3BOAUTEIBHOCTH KOJIOHKH B TE€UEHHME CPOKA HKCIUTyaTallMH KOJOHKH BBIOPAH CKOJB3SIINN
pa3max, coctasysiroumii 100. IIpoBoaunu oOpaTHoe mpeoOpa3oBaHHE BEPXHUX KOHTPOJIBHBIX
NpeneNoB sl NpeoOpa3sOBaHHBIX MJAHHBIX Tak, 4ToObl monyuuth 0,110 s ¢ponTa
ypaBHoBewmmBanus, 0,027 nnst ¢ppoHTa MpOMBIBKH BOno# myis mHbeKIui U 0,073 mis ¢poHTa
koHcepBauuu (cM. Tabnuny 3). Pe3ynabTaThl, He BBIXOISIINE 3a TpPEIeNbl, O0eCIeunBaIOT
COOTBETCTBHE MOJEIH JAaHHBIM, a TAK)KE UCTOPUIECKUM pe3yibraTtaMm. Eciu pe3yabpTraT BEIXOIUT
3a Mpeesbl TOro IHana3oHa, CyIEeCTBYET BEPOITHOCTh CHIENHUATbHON MPHIHHBL.

Cpennee 3HaueHue:

[0151] Cpennee 3HaueHue AOOABISUTA B KAUE€CTBE BTOPOTO MOKA3ATENs TOYHOCTH MOAEITH
ramMma-pacnpenenenusi. CpenHee 3HaUeHHE NPEACTABISIET OO0 TEOPETHUECKUI LEHTP MacChl
¢poHTa W BCerma IOJDKHO COCTAaBJIATH OKOJIO | oObeMa KOJIOHKH, €CIH B CHCTEME He
NPUCYTCTBYIOT APYTHE (HAKTOPHI, BBI3BIBAIOIINE €€ CABUT, TAKHE KaK OOJIBIION JOTTOIHUTEIbHBIHN
00BEM KOJIOHKU MJIM B3aUMOZAEHCTBUE MEXKAY MOABIKHON (pa3oit u cmonoi. CpenHue 3HaAUSHHS
s (POHTOB YPaBHOBELIMBAHUS, NMPOMBIBKM BOJOW Uil MHBEKIHMH W KOHCEPBALUU HMEIOT
HEMpPaBWJIPHOE pAaCIpefesieHne M He IOJNIYyYalT IpeuMylnecTBa OT MpeoOpa3oBaHUs.

PexomeHayroT npuMeHsaTh KOHTpOsbHBIE Tipenesibl oT 0,80 no 1,20 CV nnsa cpenHero 3HaueHUs
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TS Kaskaoro u3 ppoHToB (cM. Tabnuiy 3). DTO MpUEMIIEMO, MTOCKOJIbKY CpeqHee 3HAYeHHEe He
SIBJISIETCS] TIOKA3aTeJieM IMPOM3BOAUTEIbHOCTH KOJIOHKH, HO €ro HCIOJB3YIOT IJisi MPOBEPKH
NpaBWIbHOCTU aHaiau3a. OKUIOAIOT, 4TO ATH MpPeAesbl OyAyT JOCTATOYHBIMHU JUIsS BbISBICHUS
3HAYMMBIX OTKJIOHEHUH OT OXKHAAEMbIX Pe3yJIbTaTOB pacuera. bonee jkecTkue KOHTPOJIbHbBIE
npenenbl MPUBOIAT K HEHYXKHOH 4yBCTBUTENBHOCTH JJIsl TOH MPOBEPKH, KOTOPAsi, KaK BHUJIHO,
BapbUPYETCS B 3aBUCUMOCTH OT CHCTEMBbI KOJIOHKH.

Tabmuna 3. Pexomennyemsle BOTT, CK u cpenHne KOHTPOJIBbHbIE IPEAEbI I OYHUCTKU
Ha kojioHke ¢ SPHP B xone msrorosnenus npenapara REMICADE® (undnukcumad)

DpoHT ITapamerp | Bepxnuii KOHTpPO/bHBIN | HMKHHH KOHTPOJIBHBIH
npeaeJ npeaeJ
BOTT 0,081 0,018
PaBHoBecHOE
CK 0,110 H/n
COCTOSIHHE
Cpennee 1,20 0,80
BOTT 0,066 0,015
IIpombiBKa BOOOM 1151
. CK 0,027 H/m
UHBEKLHUI
Cpennee 1,20 0,80
BOTT 0,056 0,020
ITpombiBKa CK 0,073 H/n
Cpennee 1,20 0,80

ITpumep 4 - IlpuMeHeHne aHaNINU3a MEePexosa raMMa-pacipeneseHus 1 KBaTn(pUKaLuK
KOJIOHKH JUJIs1 XpoMaTorpaguyeckux KOJIOHOK (Q2, HCMOIb3YeMbIX MPU U3TOTOBJICHHH Ipernapara
REMICADE® (undpnukcumad)

OO1ee onucanue:

[0152] B stom mpumepe omucano npumeHeHue crnocoba GDTA Ha sTame BTOPUYHOIM
OYUCTKH Ha aHHMOHOOOMeHHOH KoyoHke (Q2), mMpUMEHseMOro NpU HM3TOTOBJICHHUHU Mpernapara
REMICADE® (undmnukcumab). Komonka Q2 mnpencraBiser coOOH  KOJOHKY — JJist
aHNOHOOOMeHHOH xpoMaTorpaduu. [IpoLecc OUMCTKH BKIIOYAET TPH MEPEXOAHBIX (PPOHTA, T. €.
(bpoHT ypaBHOBEIIUBaHU, (PPOHT CHATHs Oenka C KOJOHKH M (PpOHTA KOHCEPBALMH, KOTOpBIE
noaxozat aist npuMeneHnst GDTA, kak onmucaHo B HACTOSIIIEM JOKYMEHTE.

[0153] GDTA semonusiu Ha 68 (poHTax, comepkamux 23 ¢GpoHTa ypaBHOBEIIUBAHUS
U CHATHs OeNika ¢ KOJIOHKH U 22 (poHTa KOHCEpBaLMHU. AHAU3 raMMa-pacrpeneneHus: GppoHTa
NPOBOIMJIM OZHOBPEMEHHO C H3rOTOBJIEHHEM, M €ro IMPOBEICHHWE HE BIMSJIO Ha MpPOLECe
U3roTOBNeHNUs. Bce mpomeccel HM3rOTOBJIEHMS, MOHMTOPHMHTA M KOHTPOJIS BBINOJNHSUIH C
UCTIONB30BAaHUEM COBpeMeHHbIX 3((dekTuBHbIX mnpouenyp. IIpm oOYHCTKE KOJIOHOYHOM
xpomarorpadueii npenapara REMICADE® (unpnmukcnmad) peructpupoBaiy MPOBOAUMOCTD
(T. €. BBIXOJJHOM CUTHAJI KOJIOHKH) H MTOTOK 3JIFOEHTA (T. €. CYMMapPHBIH MTOTOKA).

[0154] B nononnenue k nposeaeHuro GDTA npu skcniyaTanuu KOJOHKH B PEKHUME

PEanbHOrO0 BPEMEHH, TAK)KE PErMCTPUPOBAIN U aHAJIU3UPOBAIM UCTOPUUYECKUE AaHHbIE s 324
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nepexoaHbIx (PpOHTOB, 0OpaOOTAHHBIX B TEUEHHE YETBHIPEX MPENbIAYLINX JIET, KAK OMHCAHO B
HacrosimeM nokymeHte. HaOop nanubix Brirouan 121 ¢ponra ypaBHOBemmuBanus, 124 ¢gponra
cHATUA Oenka ¢ KOJOHKH U 79 (pOHTOB KOHCEpBALMU. DTOT HAOOp AAHHBIX BBIOMpANU TakK,
4TOOBI 00ECIIeUUTh PABHOMEPHOE pacrpeesieHne Mo BCeMy CPOKY SKCIITyaTalluy KOJIOHOK, U OH
npezacrasisier coboi 10 cucTeM KOJIOHOK.

[0155] GDTA nns ¢pponToB KONOHKH Q2 MPOBOAMIN B COOTBETCTBHM C ONUCAHHEM B
npumepe | Bbime. B xome storo anammsa nonyueHsl usmepenus BOTT, CK u cpemnero
3HaueHus sl Kakaoro gponra. KOHTposbHBIE Mpenenbl, BbIBEACHHbIC MJISI KaKIAOTO M3 3THX
TpeX MapaMeTpoOB HA OCHOBAHUH CTATUCTHYECKOW OLIEHKH, MePEUNCIIeHbI HIDKE B TabmuIe 4.

KontponpHble npenens! 1 KonMoHKH Q2:

BOTT:

[0156] Tlokazarens BOTT HenmocpencTBEHHO CBs3aH C XapaKTEPUCTUKAMHU KOJIOHKH, a
TaK)Ke 3aBHUCHT OT JPYTrUX (PAaKTOPOB B CHUCTEME, KOTOPbIE MOTYT YBEJIUYHBATH PAa3MbIBAHHE.
Pesynbrar nomkeH cocraBiste >0. Konrtponeabie npenen mist BOTT mamnyummm obpazom
ONpeNeNsIoT €  HCIONb30BaHHEM mpeobpasoBaHusi bokca-Kokca ¢ ucmonp3oBaHuEM
HaTtypanbHOoro Jorapupma (A=0). KoHTposbHble mpenenbl aisi HpeoOpa3OBaHHBIX TaHHBIX
paccunThiBa 1O Minitab ¢ TpUMEHEHMEM CpPEeOHUX CTaHNAPTHBIX OTKJIOHEHWH +/- 3.
CraHnapTHOE OTKJIOHEHHE ONPENeNIOT Ha OCHOBE CPEAHEro CKONb3sIero pasmaxa. s yuera
BapUaLi MPOM3BOJUTENBPHOCTH KOJIOHKM B TE€YEHHE CPOKa SKCIUIyaTallud KOJIOHKU BBIOpaH
CKONB3siluii pa3max, cocrasisomuii 100. TIposopsaT obpaTHoe npeobpaszoBanue (€°) BEPXHETO
U HIDKHETO KOHTPOJBHBIX TNPEAENIOB [JIsl OIpENeNeHHs] KOHTPOJbHBIX NPEAENOB s
HenpeoOpa30BaHHBIX JAHHBIX.

[0157] I'paduk BpemeHHBIX PsAnOB A pe3ynbTaTtoB BOTT u KOHTPONBHBIX Npenenos
anis kaxaoro pponTa nokasan Ha Pur. 36 (ppont ypaBHoBemmBanust) @ur. 37 (GpoHT cHATHA
Oenxa ¢ xonoHku) u Pur. 38 (ppoHT KOHCepBanmm). OxumaeTCs, YTO SKCIUIyaTalMsi B 3THUX
npefenax MPUBEIET K MOJNYYSHHIO MPHEMJIEMbIX XPOMATOrpadu4ecKux XapaKTepHCTHK Ha
OCHOBEe 0030pa HCTOPHYECKHX MAHHBIX. 3HAYEHHs, BBIXOIIIME 32 BEPXHHUE KOHTPOJIbHBIE
npenensl MOTYT YKa3blBaTb Ha MPOOJEMbI C TOTOKOM KOJOHKH M JIOJDKHBI TMPOUTH
JOTIOJTHUTEIPHYIO OLICHKY. 3HaY€HUs], BbIXOSIINE 32 HUKHUE KOHTPOJIbHBIE MPENEIOB MOTYT
yKa3bIBaTh Ha OIINOKY B pacyerax.

Cymma kBagpatos (CK):

[0158] CK kBanpaToB mpeactasisieT coOO MOKa3aTeslb TOro, HACKOJIBKO OJM3KO MOAEIb
raMMa-pacrpesiesieHns] COOTBETCTBYET JaHHBIM. JTOT MOKA3aTeNb MPUMEHSIOT JIJIs1 oOecreueHus
toro, urto 3HaueHus BOTT, paccuuransble ¢ momorbio crnocoda GDTA, coOTBETCTBYIOT
OaHHBIM Tpouecca. HmwkHWIA mpenen OTCYTCTBYET, M pPE3yJibTaT AOJUKEH COCTaBisATh >0.
Bepxuuii kouTponbable npeaen 1t CK Hanmydmmm o0pa3oM OnpenensitoT ¢ HCIOIb30BAHUEM
npeoOpa3oBanusi bokca-Kokca ¢ wucmonb3oBaHMeM HaTypaipHOro Jjorapudpma (A=0).
KoHnTponpHbele mpenensl A NpeoOpa3OBaHHBIX JAHHBIX paccuuThiBAIM 1O Minitab ¢
NPUMEHEHUEM CpPEeIHUX CTaHAAPTHBIX OTKJIOHeHWH +/- 3. CraHmapTHOE OTKJIOHEHHE

ONpEAENsAOT HAa OCHOBE CpPEOHEro CKOJb3sllero pasMaxa. Jlng ydera Bapuauui
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NPOM3BOIUTENBPHOCTH KOJIOHKH B TEUEHHE CPOKa HKCIUTYyaTal[MH KOJOHKU BBIOPAH CKOJIB3SIIIUI
pasmax, cocrasysromuii 100. CtannapTHOE OTKJIOHEHHE ONPEeNsaiy N0 COBOKYIIHBIM JTaHHBIM
s (pOHTAa COXpaHEHUs, MOCKOJIbKY IPH NPHUMEHEHHH CIIOCOOOB CKOJB3SIIErO paszMaxa
nojiy4ajyu OoJiblliee CTaHIAPTHOE OTKJIOHEeHHEe. KOHTpOnbHbIE Mpenenbl NpencTaBieHbl HUXKE B
tabmuue 4. Pe3ynbraThl, HE BBIXOAALINE 3a INpenesbl, 00ECIeUNBAIOT COOTBETCTBHE MOJENU
JAHHBIM, & TaKXXe MCTOPUYECKUM pe3yibTaraM. Eciu pe3ynbTaT BBIXOAMT 3a MPEAENbl 3TOrO
JMara3oHa, CyLeCTBYET BEPOSITHOCTb CIIELIUAIbHON TPUYMHBI.

Cpennee 3HaueHue:

[0159] Cpennee 3HaueHue A00ABIISUIA B KAU€CTBE BTOPOTO MOKA3aTENsI TOYHOCTH MOAEITH
ramma-pacnpeneienusi. CpenHee 3HaYeHUE NPEACTABISIET OO0 TEOPETHUECKUI LIEHTP MacChl
(¢poHTa W BCerma IOJDKHO COCTAaBJIATh OKOJNIO | 0ObEMa KOJIOHKHM, €CIH B CHCTEME He
NPUCYTCTBYIOT APYTHE (HAKTOPBI, BHI3BIBAIOLINE €€ CABUT, TAKHE KaK OOJIBIION JOTIOITHUTEIbHBIH
00BEM KOJIOHKU MJIM B3aUMOZIEHCTBUE MEXKAY MOABIXKHON (pa3oit u cmosoi. CpenHue 3HaAUSHHS
1 (PPOHTOB YPABHOBELIMBAHMS, CHATHA O€llka C KOJIOHKH M XPAaHEHHsS UMEIOT HETPaBHIbHOE
pacripenesieHue 1 He MOJIyYaroT MPEUMYIIECTBa OT Mpeodpa3oBaHust. PEKOMEHAYIOT MPUMEHSTh
KoHTpoJbHbIe mpenensl ot 0,80 mo 1,20 CV st cpeqHero 3Ha4eHUs UIsT K&KAOTO U3 (PPOHTOB
(cMm. Tabmuny 4). DTO mpuemMIIeMO, MOCKOJBKY CpelHee 3HaueHWe He SIBIISIETCSl MOKa3aTeeM
IIPOU3BOJUTENBHOCTH KOJIOHKHM, HO €r0 MCMOJNb3YIOT AJi IMPOBEPKU IPAaBUJIBHOCTH aHAJIN3A.
OsxuparoT, 9To 3TH Npenenbl OyAyT TOCTATOYHBIMH JUIS BBISIBJICHHS 3HAYMMBIX OTKJIOHEHUH OT
OKUJAEMBIX pe3yJbTaTOB pacuera. bosee kecTkue KOHTPOJIbHbIE Npenenbl MNPUBOAAT K
HEHY>KHOW UyBCTBUTENBHOCTH MJi 3TOH IPOBEPKU, KOTOpas, Kak BHUAHO, BapbUpPyeTCs B
3aBUCUMOCTHU OT CUCTEMBI KOJIOHKH.

Tabnuua 4. Pexomenayembie BOTT, CK u cpenHue KOHTPOJIbHbIE PENebl Il OUUCTKU
Ha kosioHke ¢ Q2 B xozne usrortosienus npenapara REMICADE® (undarnkcumad)

®poHT ITapamerp | Bepxnmii KOHTpPoAbHBIN | HuKHUH KOHTPOJIbHBIH
npeaeJ npeaeJ
BOTT 0,125 0,003
PaBHoBecHOE
CK 0,344 H/n
COCTOSIHHE
Cpennee 1,20 0,80
BOTT 0,184 0,019
IIpombiBKa BOOOM 1151
. CK 0,156 H/m
UHBEKLNI
Cpennee 1,20 0,80
BOTT 0,265 0,024
ITpombiBKa CK 0,691 H/n
Cpennee 1,20 0,80
IIpumep S5 - IlpomsblmseHHble cnocoObl u3rotoBneHus npenapata SIMPONI®
(romumyma0)

CripaBouHbIE CBEIEHUS O Ipenapare roJuMymad
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[0160] Teparmmst wunruOuropamu TNF-0 ycrnemsHo mnpuMeHsnIach TMpH  JIEYEHUU
BOCTIAJIUTENIbHBIX aPTPUTOB, HO paHHue UHruouropel TNF-o nMenu orpaHuyeHus, CBsI3aHHbIE C
0€30MacHOCTbIO, PEKUMOM JO3MPOBAHUS, CTOMMOCTBIO H/MJIM HMMMYHOTE€HHOCTBIO. Jliis
yCTPaHEHUs  HEKOTOPBIX  OTrpPaHWYEeHUH  pa3padOTaHO  TOJHOCTBIO  YEJIOBEYECKOE
MOHOKJIOHaNbHOe aHTHTeNno K TNF-o, monmyumBmee nasBanune SIMPONI® (romumymal).
TlNomumymab (taxcke uzBectHblil kak CNTO 148 u rTNV148B) npencrasinsieT coO0Ol MOJHOCTHIO
YeJIOBEUECKOe MOHOKJIOHAJIIbHOE aHTHTENIO ¢ M30THUIIOM TSDKENOH Lenu uMMmyHorioOymuHa G 1
(IgG1) (amnorun Glm[z]) u u3oTUNOM JIerkoi uenu kamma. I onuMymad UMeeT TSKENyro Lerb
(TLI), conmepskainyrd aMHUHOKHCIOTHYIO mocienoBatenbHocTh SEQ ID NO:1, u jerkyrwo 1nenb
(JILT), comepskamyr aMHHOKHUCIOTHYIO mocienoBarenbHocth SEQ ID NO:2. MonekyssipHast
Macca ronumymada cocraisier ot 149,802 no 151,064 najasToH.

[0161] Tomumymab oOpasyer Bbicokoad(huHHBIE, CTAOWIIbHbIE KOMIUIEKCHI Kak C
pPacTBOPUMBIMH, TaK U C TPAHCMEMOpPaHHBIMH OMOAKTHBHBIMH (opMamu (pakTopa HEKpos3a
omyxonmu dyenoBeka anbda (TNF-a) ¢ BbicokoW adHUHHOCTBIO W CHEHU(PUIHOCTHEO, HTO
npenorepamiaer csisbiBaHue TNF-o ¢ ero pementopamMd U HEUTpaU3yeT OHOJOTHYECKYHO
akTuBHOCTb TNF-o. CssasbiBaHusA ¢ Jpyrumu juranpamu cynepcemeiictea TNF-o  He
HaOOIalM; B YACTHOCTH, T'OJMMyMa0 He CBSI3bIBACT WJIM HE HEHTPaIM3yeT YeJOBEUECKHil
muMmpotokcuH. TNF-o cuHTe3upyercss INaBHBIM 00pa3oM aKTHBHPOBAHHBIMH MOHOLIUTAMU,
Makpodaramu u T-kneTkamu B BUe TpaHCMEMOPAHHOTO OeJKa, KOTOPBIH CaMOACCOLIMUPYETCS C
oOpa3oBaHreM OWOAKTHBHOTO T'OMOTPHMEpPA, OBICTPO BBICBOOOXKIAIOIIETOCS C IMOBEPXHOCTH
kjeTku nytem nporeonusa. CesaspiBanue TNF-o ¢ TNF-peuentopamu p5S unu p75 npuBoauT K
KJIACTEPU3ALMN LUTOIUIA3MATHUECKUX JOMEHOB peLenTopa M WHHULHUUPYET CUTHATH3ALHIO.
dakTop HEKpO3a OMyXONu O ObLT MISHTU(HUIMPOBAH KaK KIFOUEBOW CHUTHAJIBHBIN ILIUTOKHH,
KOTOPBIN MPOAYLUPYETCS B OTBET HA PA3JMUYHBbIE CTUMYJIbI U BCJIEACTBHE 3TOTO CTUMYJUPYET
BOCTMAJIUTENIbHBIM OTBET IOCPENCTBOM AKTUBALMM IyTH Kacna3a-3aBUCHUMOIO aronTros3a u
snepHoro ¢akropa TpaHckpuniuu (NF)-kB u aktuBupyromero Oenka-1 (AP-1). dakrop
HEKpO3a OIMYyXOJIM 0 TaKK€ MOAYJUPYET MMMYHHBIH OTBET 32 CUET €ro POJH B OPTaHU3ALUH
UMMYHHBIX KJIETOK BHYTPH 3apoAbllieBbIx LeHTpoB. [loBeimenHas skcrpeccust TNF-o Obuia
CBSI3aHA C XPOHUYECKUMH BOCHAJIHMTEIbHBIMH 3a00JE€BAHUSMH, TaKUMH KaK PEBMATOWIHBIN
aptput (PA), a Takke ¢ CIIOHAMIOAPTPONATUAMH, TAKUMH Kak rncopuarnueckuit aptput (ITA) u
akmwiosupyromui  coHnmwuT (AC), W SBIsIeTCS BaXKHBIM MEIHATOPOM BOCHAJICHUS |
CTPYKTYPHOTO MOBPEKIEHHSI CYCTABOB, XaPaKTEPHOTO AJIS 3TUX 3a00JIEBAaHHH.

KnmHnueckue HCIbITaHus ¢ UCIIOJIb30BAHIEM TOJIMMyMada

[0162] B rnobanpHOM  paHAOMHM3HUPOBAHHOM  JBOWHOM  CJelOM  Iuianedo-
KOHTPOJIMPYEMOM HCCIeAoBaHUH (pa3bl 3 ronuMyMad BBOAMIIM MOAKOXKHO (I/K) CyObeKTam C
apkmnosupyromum  cnoHgmutoM  (AC)  (uccnemoanme — C0524T09),  romumymab
IeMOHCTPHPOBall 3(G(EKTUBHOCTh B YIy4IIEHHEM IPU3HAKOB M CHMIITOMOB, (U3MYECKON
(GYHKIIMU ¥ KauecTBa JKU3HH, 00yCIOBIeHHOro cocrosinueM 310poebsi (HRQOL), y cyOBekToB,
cTpagaromux ankwiosupyromum crnoguiautoM (AC). Kpome Toro, anammu3 Oe30macHOCTH

MOKA3aJl, YTO roJuMyMad I/K B LIEJIOM XOPOILIO MEPEeHOCHIICS U MPOAEMOHCTPUPOBA MPOPHIIb
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0e30macHOCTH, aHAJOrHM4YHBIA mpoduiaro Oe30macHOCTH, HAOMOAaeMOMYy TIPH NPUMEHEHUH
apyrux uaruouropos TNF-a.

[0163] YuuteiBas n3BecTHYIO0 Oe30macHOCTh M 3PQPEKTUBHOCTh rolMMymada mpu I/K
BBEICHUHU NPEATIONOXKUIIH, YTO TOIMMyMal NpU B/B BBEIEHUM TaKKe OyeT UMETh NPHEMJIIEMBbIit
npoduiab Ge30MacHOCTH, COOTBETCTBYIOLIMK ApyruM uHruoutopam TNF-o, mpumenstommmcs
NpU peBMaTUYeCKHX 3a0oeBanusx, Takux kak PA, ITA u AC. IN'onmumymad [isi BHYTPUBEHHOTO
BBEICHUS] OKOHYATENbHO M3y4anu B ucciaenoBanuu ¢asbl 3 (CNTO148ART3001), pe3yabrarsl
KOTOpPOro JIErJIH B OCHOBY opoOpeHust mpemapata st JedeHuss PA. HccrnenoBanue
CNTO148ART3001 mnpencraBnsio coOOl paHIOMHU3UPOBAHHOE IBOMHOE clienoe rianedo-
KOHTPOJIMPYEMOE  MHOTOLICHTPOBOE  2-CTOpOHHee  uccienoBaHne  S(P(EKTUBHOCTH U
Oe3omacHOCTH B/B MpPUMEHEHHUs] roiuMymadba B m03e 2 MI/Kr B Buae MH(Y3HUI, BBOAMMBIX B
teyerue 30 = 10 munyT B Henenu 0, 4 1 OCIe 3TOroO Kaxble 8 Hexenb (OOUH pa3 B 8 HEleNb), ¥
CyOBEKTOB C aKTHBHBIM PA, HECMOTps Ha COIYTCTBYIOLIYIO Tepamuio MeroTpekcatoM (MT).
CyOpexToB ¢ aktuBHBIM PA, Hecmorps Ha MT, paHIOMHM3MPOBAIHM AJS TOJNYYEHHs JHOO
uH}y3uil mianedo, mmbdo ronumymadba BHYTPUBEHHO, BBOAUMOTO B 103€ 2 Mr/kr B Henenu 0, 4 u
kaxaple 8 Hemenb no Hemenu 24, Haumbas ¢ Hemenu 24, BceM CyOBEKTaM BBOIIIMA B/B
romumymad no Henmenu 100. IIpomemoHCTpupoBaHO, YTO romumyMad TpH B/B BBEICHUH
o0ecrieunBay 3HAYUTENbHbIE MPEUMYILIECTBA B YJYUYIIEHWH NPU3HAKOB WU CHMITOMOB PA,
¢buszrueckoil (yHKIIUU U KauecTBa KU3HH, OOYCIIOBJICHHOTO COCTOSIHUEM 3IIOPOBbS, a TaKKe
3aMeNJieHHe MPOrPEeCCUPOBAHUS CTPYKTYPHOTO TOBpekneHus. [ omumymad, BBOIHMBIH
BHyTpuBeHHO npu jeueHnu PA (CNTOI148ART3001), mokaszan BbICOKYIO 3(dekTuBHOCTH U
npuemiIeMblii Tpoduib 0€30MacHOCTH MPH HU3KOH YacTOTe peakiuii Ha UHPY3HUH.

[0164] HenaBHo crimaHupoBaHbI Ba UccaenoBaHus Gaspl 3 auis OLEHKU 3P (HEeKTUBHOCTH
u Oe3omacHOCTH rojuMymada NMpU BHYTPUBEHHOM (B/B) BBEACHHUH B JICYEHUH CYOBEKTOB C
AKTHBHBIM aHKHJIO3UpYyOUMM CrOHAWINTOM (AC) M aKTUBHBIM IICOPHATHYECKHM apTPUTOM
(TTA). IIpoBomsT omeHKy crnocoba BBeAEHUS Y CYOBEKTOB, MOCKOJIbKY TOCTYITHbIE HACTOSIIEE
Bpemsi uHruOutopel TNF-o nans B/B  BBEINEHHS HMEIOT OrPAHUYEHUS, CBS3aHHBIE C
UMMYHOT€HHOCTBIO U PEaKIMsIMH Ha WHQPY3HUIO U ISl HUX Tpedyercs Oojiee MINTENbHOE BpeMsi
uH}y3uu (ot 60 1o 120 MUHYT) MO CPABHEHHIO C JTUTENBHOCTHIO HH(DY3UH romumymabda aJist B/B
BBeneHMs, cocTtasmsaromuM 30 £+ 10 muayT . IlanueHTsl Takke MOrYT NOpPEANIOYUTATH
MOJJIEPKUBAIOLIYI0 CXeMy B/B BBEICHHsI rojumymada, 4em OoJiee 4acThle T/K BBEACHHS IO
npenapaTos.

ITocnenosarenpHOCTH

ITpumep nocnenosarenpHocTel antuTenaa kK TNF-o - SIMPONI® (roimmymad)

CDR (xoMIuieMeHTapHO AeTepMUHUpOBaHHAsA oOnacTh) Tspkenod nenu (HCDR) u CDR
aerkoii nern (LCDR) mnopuepkHyTBl B TSDKENOM LMW W JIETKOM Ienu rojJuMymada
(onpenensiembix o Kadary).

Tsoxenas nens (TL) SEQ ID NO:1

1 QVQLVES VVQPGRSL SCAASGFI SYAMHWV PGNGLEW MSYDGSN

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

81 ADYEKH ACEVTHQ PVTKSF C

Kaccerbl pekOMOMHAHTHOM 3KCIIPECCUU

[0165] B Hacrosmem u300peTeHUM MNPUMEHSFOTCS KAcCeThl PEKOMOWHAHTHOMN
SKCIPECCHH, COAEpPIKALMe HYKJEHHOBYIO KHCJIOTYy. IlocinenoBarenbHOCTh HYKJIEOTHUIIOB,
HarpuMmep nocnenosatenbHOCTh KJIHK wmnu remomuoin JIHK, xoaupyrolnyr0 aHTUTENO IO
HACTOSALIEMY HM300PETeHHIO, MOXKHO HCIOJb30BaTh Ui KOHCTPYHPOBAHUS  KAaCCETHI
PEeKOMOMHAHTHOM 3KCIPECCHH, KOTOPYIO MOKHO BBOJHUTH IO MEHBIIEH MEpe B OJHY JKEIaeMyHO
KJIeTKy-Xxo3siuHa. Kaccera peKOMOWHAHTHOW  SKCIPECCHUH, KaK TMPaBWIO,  CONEPIKHT
MOJIMHYKJICOTH]T, (DYHKIMOHAJIBHO CBS3aHHBIA C PETYJISTOPHBIMU IOCIENOBATEIbHOCTSIMU
WHULMALUA ~ TPAHCKPUIILIMK, KOTOPbIE HANpPABJSIIOT TPAHCIALMI TOJUHYKJIECOTHAA B
MpeNHa3HAYEHHOW NI Hee KJEeTKe-Xo3siuHe. JIs HampaBieHHs 3KCIPEeCCUU HYKJIEUMHOBBIX
KHCJIOT MOTYT MIPUMEHSTBCS KaK reTePOJIOTHYHbIC, TAK M HET€TEPOJIOTHYHBIE (T. €. YHIOTCHHBIE)
MIPOMOTOPBIL

[0166] B HexoTOpBIX BapuaHTaxX OCYLIECTBJICHHUS BbIIEICHHbIE HYKJICUHOBBIE KUCIIOTBI,

KOTOPBIC CJIy’KaT B KAYCCTBC ITPOMOTOPA, SHXAHCEPA UTU APYTHUX 3JIEMCHTOB, MOXKHO BCTPAUBATDH
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B COOTBETCTBYIOIIEE NOJOXKEHHE (BbIIE, HUXKE WIM B MHTPOHE) HETETEPOJOrHMYHON (POpMBI
NOJIMHYKJIEOTHIA 0 HACTOSIIEMY HM300pPETeHHIO TaKMM O0pa3oM, YTOObI CTUMYJIMPOBATH WIIH
NOJABJIATh JKCIPECCUIO TOJIMHYKJIeoTHAa. Hampumep, SHOOreHHbIE NPOMOTOPBI MOXKHO
M3MEHATH iN VIVO WJIM in Vitro myTeM MyTaLH, AeJIeLUN 1/ 1IN 3aMEHBI.

BexToph! 1 KIeTKH-X0351€Ba

[0167] Hacrosimuee wu300peTeHHe TakKe OTHOCHTCS K BEKTOpaM, BKJIOYAIOIIUM
BBIJICJICHHBIE MOJIEKYJIbl HYKJIEWHOBBIX KHCJIOT, KJIETKaM-X035€BaM, CO3/JaHHBIM METOAOM
TeHHOW WH)KEHEPUU C MPUMEHEHHEM PEKOMOMHAHTHBIX BEKTOPOB, U K BBIPAOOTKE MO MEHbILEH
Mepe oxHoro aHturena KINF-o ¢ npuMeHeHHMeM XOpOIIO M3BECTHBIX CIELHATUCTaM
PEKOMOMHAHTHBIX CITOCOOOB.

[0168] ITonuHykIEOTHABI MOXKHO HEOOS3aTEIBHO COSIUHATh C BEKTOPOM, COAEPIKALIIM
CEJIEKTUPYEMBIH MapKep, ¢ LENIbI0 Pa3MHOXKEHHUS B KIIEeTKe-x03siuHe. Kak npaBuiio, ria3MuIHbINA
BEKTOP BBOJAT B OCAJIOK, TAKOH Kak ocanok (ocdara KagbLHs, MM B KOMIUIEKC C 3apsKEHHBIM
munuaoM. Ecni B kauecTBe BEKTOpa HCIONB3YIOT BHPYC, TO €r0 MOXKHO YIAaKOBaTh in VItro ¢
MIOMOIIBIO IPUTOAHON YIIaKOBBIBAIOIIEH JIMHUN KJIETOK, & 3aTEM BBECTH B KJIETKH-XO035€BA.

[0169] Bcraky THK HeoOxomumo GyHKLIMOHANBHO CBSI3aTh C MPUTOIHBIM TPOMOTOPOM.
OKCNPECCUOHHBbIE KOHCTPYKTHI JIOMOJHHUTEIbHO COAEPKAT CaWThl ISl HMHULUALMHA U
TEPMUHALINH TPAHCKPHIILUK, & B TPAHCKPHUOUpPyeMOlH 0OJacTH - CalT CBS3BIBAHUS PHUOOCOMBI
1t TpaHceaunu. Kogupyromas 4acTh 3pesbiX TPAaHCKPUITOB, SKCIIPECCUpyeMast KOHCTPYKTAMH,
NPEATIOUYTUTENBHO COAEPKUT WHULMUPYIOIIUN TPAHCISILMIO B Hadaje, M TEPMUHHPYIOLIUI
konoH (Harmpumep, UAA, UGA umn UAG), HaanexxamuM oOpa3oM pacHoJIOKEHHbIH B KOHIIE
Tpanciupyemod MPHK, npuuem nis sKCnpeccHM KIETOK MIIEKOMMTAKIIUX WIH 3YKAPUOT
npeanourutenbHel UAA u UAG.

[0170] DxcnpeccroHHBIE BEKTOPBI MPEANOUYTHTENBHO, HO HEOOS3aTeNbHO BKIIOYAKOT IO
MEHbIIeH Mepe OAWH OoTOMpaeMblii Mapkep. Takume Mapkepbl BKIHOYAIOT, Hampumep, Oe3
OrpaHUYEHUs], TeHbl ycToMunBOCTH K MeToTpekcaty (MTX), nurunpodonarpenykrase (DHFR,
narentel CIIA Ne 4,399216; 4,634,665; 4,656,134; 4,956,288; 5,149,636; 5,179,017,
amnuuuuHy, Heomuuuuy (G418), mukodenonoBoi kuciaore win riayramuHcuHTerase (GS)
(matenter CIITA NeNe 5/122,464; 5,770,359; 5,827,739) njst KyJbTypbl 3YKapUOTHYECKUX
KJIETOK, U T€Hbl YCTOHYMBOCTU K TETPALMKJIMHY VI aMIULWLINHY JJIsI KyJIbTUBHPOBAHUSA B F.
coli u apyrux OaKTepHsIX WM MPOKAPUOTaX (BBILICYKA3aHHBIE MTATEHTHI OJHOCTHIO BKJIFOYEHBI B
HACTOSIIIUI JOKYMEHT NyTeM CCbUIKK). [IpUronHble MUTATENbHbIE CPEeNbl M YCIOBHS IS
BBILIEYKA3aHHBIX KJIETOK-XO035I€B M3BECTHBI CIIELHATUCTaM B NaHHOH obmactu. [Ipmemiembie
BEKTOPBI, Pa3yMeeTcsi, W3BECTHBI CIIELUAINCTaM B JaHHOH obOnactu. BBeneHne BEKTOPHOTO
KOHCTPYKTa B KJIETKY-XO3SMHA MOJKET OCYINECTBIIATHCS MyTeM TPAHC(PEKIHH MOCPEICTBOM
docara kamprmss, DEAE-nekcTpana, KaTHOHHBIX JIUIHIOB, 3JEKTPONOPALNH, TPAHCAYKLUH,
UHQEKINH WM APYTHUX HM3BECTHBIX METOAOB. Takue CrnocoObl XOpPOIIO HM3BECTHBI U XOPOIIO
OTMCaHbl B JAHHOH 00JIacTH.

[0171] ITo meHblIell Mepe OAHO AHTHUTENO, MPUMEHSIEMbIe B CIOCOOE MO HACTOSIIEMY

n300pETEHNI0, MOJKHO HKCIPECCHPOBATh B MOAM(PULIMPOBAHHON (GopMe, TakoH Kak TMOpUIHBIHN
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OeJIoK, 1 OHO MOXKET BKJIFOYATh HE TOJIbKO CEKPETOPHBIE CUTHAJIBI, HO TAK)XKE U JTOMOJHHUTEIbHbIE
rereposiornuHble (pyHKUMOHaNbHbIE obOmactu. Hanpumep, k N-KOHIly aHTUTENa MOXKHO
no0aBnATh  OOJACTb  JONMOJHUTENBHBIX ~ AMHUHOKHCIOT, B  OCOOEHHOCTH  3apsDKEHHbIE
AMHUHOKUCJIOTBI, JUUISI TOBBIIIEHUS] CTAOMJIBHOCTH U TIEPCUCTEHIIN aHTHUTENA B KIETKE-XO35UHE, a
TAaK)K€ B XOZ€ OYMCTKHM WJIM B XOJ€ MOCIEAYIOIIUX MaHUMYJSILUUN 1 xpaHeHus. Kpome Toro, k
AHTUTENy 10 HACTOSIEeMy H300pPEeTeHHIO MJIsl YNPOIUEHHs OYHCTKH MOXHO H00aBIATH
HENTUIHBIE 3BeHbs. Takue 001acTH MOXKHO yIAJIATh Mepe]] MPUTroTOBJISHHEM F'OTOBOI'O aHTHTENA
WIA 1O MEHbIIeH Mepe OOHOro ero ¢parmenra. Takue crnocoObl OMUCAaHBI BO MHOTHX
CTaHIAPTHBIX JJAOOPATOPHBIX PYKOBOACTBAX, M CIIOCOOBI XOPOIIO U3BECTHBI U XOPOIIO OMUCAHBI
B IaHHOW O0JACTH.

[0172] CrienmanucThbl B TaHHOM 00J1ACTU 3HAIOT MHOKECTBO SKCIPECCUPYIOLIUX CHCTEM,
TOOCTYIHBIX Il SKCIPECCUN HYKJIEHHOBOW KHCIOTBI, KOTUPYIOIIEH OeNOoK, MPUMEHSEMBbId B
croco0e MO HACTOSALEMY H300pPETeHUI0. AJIBTEPHATUBHO, HYKJIEWHOBBIE KHCIIOTBI MOJKHO
SKCIIPECCUPOBATh B KIJIETKE-XO3SMHE MyTeM 3amycka (MyTeM NpOoLeAypbl) B KIETKE-XO35UHE,
kotopasi comepxut sHuoreHHyr JIHK, xomupyromyro antureno. Takue crmocoObl XOpOImo
U3BECTHBI B JTAHHOW O0OJacTu, Hampumep, kak omucaHo B mateHtax CIIIA NeNe 5,580,734,
5,641,670, 5,733,746 u 5,733,761.

[0173] KnerouHble KyJIbTYpbl, HCIONb3yeMble M TOJNY4YeHMs aHTUTEN, UX
OTIpEIENIEHHBIX YacTeil UM BApUAHTOB, BKJIIOUYAIOT KJIETKH MileKONMUTaroUMX. CHUCTEMBI KJIETOK
MJIEKOTIUTAOLINX YaCTO KYyJIbTHUBUPYIOT B BHJE€ MOHOCJOEB KJETOK, HO KJETKH TAaK)K€ MOKHO
aNanTUpPOBaTh JJIsI BBIPAINMBAHUS B CYCIIEH3HMM, HAlPUMEpP, BO BCTPSIXUBAEMBIX KOJIOAX WIIH
ounopeaxTopax. B manHoi obmactu pa3paboTaHO HECKOJIBKO MOAXOASIINX JIUHUHN KJIETOK-X0351€B,
CTIIOCOOHBIX 3KCIIPECCUPOBATh HHTAKTHBIE TNIMKO3MJIMPOBaHHbIE O€JKH, B YaCTHOCTH, JIMHUH
kiaerok COS-1 (mampumep, ATCC® CRL-1650), COS-7 (nanpumep, ATCC® CRLI1651),
HEK293, BHK21 (manpumep, ATCC® CCL-10), BSC-1 (manpumep, ATCC® CCL-26) xnerku
suyHKKa kutafickoro xomsiuka (CHO), HEP G2, P3X63Ag8.653, Sp2/0-Agl4, xnerku HelLa u .
., Hanpumep, npoussoacTea American Type Culture Collection, MaHnaccac, mtat Bupmkunus,
CIOA (www.atcc.org). B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHUS KIETKH-XO0351€Ba BKIIFOYAOT
kietkn CHO u xieTku muMQpOUIHOTO MPOUCXOXKACHUS, TAKUE KaK MUEJIOMHbIE U JIMM(OMHBIE
knetkn, Hanpumep, kietkn CHO-K1, knerkn P3X63Ag8.653 (ATCC® CRL-1580) u knerku
Sp2/0-Agl4 (ATCC® CRL-1581).

[0174] DxcnpeccroHHBIE BEKTOPBI I TAKUX KJIETOK MOTYT BKIIFOYATh OJHY HIIH Oolee
U3 CIEAYIOLINX MOCIEe0BATEIbHOCTEH Il KOHTPOJIS SKCIIPECCUH, TAKUX KaK, 0e3 OrpaHUYeHUs],
TOUYKa Hayaja PEeIUIMKALWH, MPOMOTOp (HAIpuMep, MO3AHWE WIM paHHHUE MpoMOTOpel SV40,
npomotop CMV (marents! CIITA NeNe 5,168,062 5,385,839), nmpomotop HSV tk, mpomotop pgk
(pochormuueparkunasza), npomorop EF-1-ampda (marenr CIIA Ne 5,266,491), mo meHbluei
Mepe OIMH MPOMOTOP YEJIOBEUECKOr0 MMMYHOTNIOOYJIMHA;, 3HXaHCEepP W/WiIN MHPOPMAIMOHHbIE
CalThl JUIsl MPOLIECCHHTA, TaKWe KaK CaWThl CBSI3bIBaHUS pudOocoMm, caiitel crutaiicmara PHK,
CalThI MONMAACHUINPOBAHUS (HAIpUMep, caiiT mpucoeanHeHus noiau-A Gomsmmoro T-Ag SV40)

U NOCJICAOBATCIIBHOCTU TCPMUHATOPOB TPAHCKPHUIILINHU. I[J'Ii[ NpOAYKLIHU HYKJICMHOBBIX KHCJIOT
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WK OEJIKOB IO HACTOSIIEMY H300pETEeHHMIO MOXKHO HCIOJb30BAaTh U APYTHe WU3BECTHbIE W/HIIN
NocTaBJisieMble KJeTkH, Hanpumep o karanory American Type Culture Collection Catalogue of
Cell Lines and Hybridomas (www.atcc.org), 1100 U3 IPyrux HM3BECTHBIX WJIM KOMMEPYECKHX
UCTOYHUKOB.

[0175] B cnyuae uCnoib30BaHHS dYKAPUOTHYECKUX KJIIETOK-XO035€B B BEKTOP OOBIYHO
BCTPAUBAIOT MOCJIENOBATEIbHOCTH IOJHUAACHWINPOBAHUS WM TEPMHHALMH TPAHCKPUIILIUH.
Hanmpumep, B  KkadecTBe IOCIEAOBATEIbHOCTH  TEPMUHALMM  MOXHO  HCIOJIb30BaTh
NIOCJIEIOBATENLHOCTD MOJHAICHIIUPOBAHUS U3 TeHA ObIYbEr0 TOPMOHA pocTa. BO3MOXKHO Takke
nobaByieHHe TMOCIEeNOBATENbHOCTEH Ui TOYHOrO CIUIAHiCMHra TpaHckpunra. Ilpumepom
NOCJIEIOBATENILHOCTH CIUTalicuHra sipiisiercss tHTpoH VP1 u3 SV40 (Sprague, et al., «Expression
of a recompated DNA gene coding for the vesicular stomatitis virus nucapsid protein.» J. Virol.
45:773-781 (1983)). Kpome TOro, B BEKTOp MOKHO JOOABJISATH MOCIEIOBATEIHHOCTH T€HOB JIJIsI
KOHTPOJIS PETUTHKALIMH B KJIETKE-X035/MHE, U3BECTHBIE CIIELUAINCTAM B JAHHOH 00J1acTH.

JInanu CHO-ketok

[0176] HecmoTpst Ha JOCTYMHOCTD JTUHUMN KJIETOK HECKOJIBKUX APYTUX MIICKOIMUTAOIINX,
OOJBIIMHCTBO MPOU3BOIUMBIX B HACTOSALIEE BPEMsl pEKOMOWHAHTHBIX TEPANEBTHUECKUX OETIKOB
MOJIY4YarOT B KJeTkax simuHuKa kurarickoro xomsiuka (CHO) (Jayapal KP, et al. «Recombinant
protein theo rapeutics from CHO cells-20 years and counting.» Chem Eng Prog. 2007; 103:40-
47, Kunert R, Reinhart D. «Advances in recombinant antibody manufacturing.» Appl Microbiol
Biotechnol. 2016;100(8):3451-61). Ux npeumyiiecTBa BKIIOYAIOT, HATIPUMED, HATEKHBIN POCT B
BUAE TNPHUKPEIJICHHbIX KIETOK WJIH B CYCHEH3UH, CIIOCOOHOCTh aJanTHpPOBAaTHCA K
0eCcChIBOPOTOYHBIM U CpPeliaM C 3alaHHbIM XUMUYECKHM COCTABOM, BBICOKYIO IMPOXYKTHUBHOCTH U
NPU3HAHHYIO UCTOPHIO OOOPEHHs PEeryINPYIOIUX OPTaHOB €ro UCTIOIb30BAHUS IS TIOJTyYESHUS
TepareBTUUECKOr0 peKOMOMHAHTHOro Oenmka. OHM TakXKe JIETKO MOJNAIOTCS TI'€HETHYECKUM
Moau(pUKALHSIM, U CIOCOObI TpaHC(HEKLUUH KJIETOK, SKCIPECCHH PEeKOMOMHAHTHOro Oenka u
ceNleKIUH KJIOHOB xopomwo u3y4ennl. Kierku CHO Takske MOryT o0ecrieunBaTh COBMECTUMBIE C
YeJIOBEKOM TOCTTPAHCISIMOHHBIE MOAU(pUKAaLMU. B HacTosiiieM NOKYMEHTe TEPMHH «KJIETKH
CHO» Bxmouaer, momumo mpouero, Hampumep., CHO-DG44, CHO-KI, CHO-M, CHO-S,
HokayT CHO, a Takxe nx MOIU(pUKALIUHN U TIPOU3BOIHBIE.

Knonuposanue u skcnpeccus B kierkax CHO.

[0177] Onaum BekTOpOM, OOBIMHO HCMOJIB3YEMBIM sl dKcmpeccuu B kierkax CHO,
spisiercst pC4. [lnasmuna pC4 sisercst nponsBogHbM miazMunabl pSV2-dhfr (ATCC®37146).
IInazmupna cogepsxut meimuHblii red DHFR nox konTponem pansero npomoropa SV40. Knerku
SUYHUKA WJIA JPyrue KIETKH KHUTAHCKOro XOMs4Ka, He HUMeInue AIUruapodoraTHON
AKTUBHOCTH, TPAaHC(HUIIMPOBAHHBIE YKA3aHHBIMU IJIA3MHIAMH, MOXXHO OTOMpPAaTh, BbIpAIINBas
KJIETKH B CeleKTuBHOW cpene (Hanmpumep, anbpa mmayc MEM, Life Technologies, T.
TIaiitepcOypr, mratr Mapunenn, CIIA) ¢ mobaBieHHeM XUMHOTEPANEBTUYECKOTO Iperapara
meroTpekcar. Ammumpukauus resroB DHFR B knertkax, ycrolumBeix k merorpekcary (MT),
XOpOIIOo 3a0KyMeHTHupoBaHa (cM., Hanpumep, F. W. Alt, et al., «Selective reduction of diofolate

reductase gene in methotrexate-resistant varies of culed mouse cells.» J. Biol. Chem. 253:1357-
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1370 (1978); u M. J. Page and M. A. Sydenham, «High level expression of the humanized
monoclonal antibody Campath-1H in Chinese hamster ovary cells.» Biotechnology 9:64-68
(1991)). B xnerkax, BBIpALlEHHbIX NPH BO3pacTarolMx KoHueHTpauwsx MT, passuBaercs
ycroitunBocThb k 3ToMy JIC nmyTem upe3smepHoro nponyuuposanus gpepmenra-muinenu, DHFR, B
pesyabrate ammuudukaimu resa DHFR. Ecniu x reny DHFR npucoenuauts BTOpO# reH, kak
NPaBWIO, MPOMCXOAUT €ro Koamrumdukauus U cBepxskcrpeccus. CrenuanucrtaM B OaHHOH
o0NacTu M3BECTHO, YTO TAKOHW IOIXOA MOXKHO HCIIONb30BaTh AJISI Pa3pabOTKU KIIETOUHBIX
nuHUH, Hecymux Oonee 1000 xommit amrummpuuupoBaHHOTrO (-bIx) reHa (-oB). 3aTem, Korma
METOTpPEKCaT OTMEHSIOT, MOJYYaroT KJIETOYHBbIE JIMHUM, COAEpKalne aMIuTi(UIUpOBAHHbIHN
T'€H, HHTETPUPOBAHHBINA B OHY HJIU 00Jiee XPOMOCOM KJIETKH-XO3SIHHA.

[0178] [ns skcrpeccuu MpeACTaBISIIOLIEro WHTepec reHa mmasmuaa pC4 comep:kut
CWJIbHBIH TPOMOTOpP JMHHOTO KOHIeBoro noetopa (LTR) Bupyca capkomsr Payca (Cullen, et

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

,
long terminal repeat.» Molec. Cell. Biol. 5:438-447 (1985)) mnroc ¢gparMeHT, BbIIEIEHHBIN U3
JHXaHCepa HEeMEIJIEHHO-PAHHETO reHa ruroMeranosupyca denoseka (CMV) (Boshart, et al.,«A
very strong enhancer is located upstream of an immediate early gene of human
cytomegalovirus.» Cell 41:521-530 (1985)). Ilocme mpomMoTOpa pPAacIONIOKEHBbl CANTHI
pacieriennss pecTpukiuoHHbIX ¢epmernToB BamHI, Xbal u Asp718, xoTopbie MO3BONSIOT
UHTErpupoBaTh reHsl. C3a11 3TUX CAHTOB KIIOHUPOBAHMS IJIA3MU/Ia COAEPKUT 3’ MHTPOH M CAlT
NOJMACHUJINPOBAHNSl T€HA TPENPOUHCYJIMHA KpPBICBL JIJIsI SKCIpPEecCHH TakKe MOXKHO
UCTIONBb30BaTh APYrHe BBICOKO3()(PEKTHBHBIE MPOMOTOPBI, HANpPUMEpP., MPOMOTOpP OeTa-akTHHA
4eJl0BeKa, paHHHE WM MO3JHUE NMPOMOTOpbl SV40 uiau AJMHHBIE KOHIEBbIE MOBTOPBI APYTUX
perpoBupycos, e.g, BUY u HTLV-I. Cucremsr skcnpeccun resoB Tet-Off u Tet-On or
xommnanuu Clontech u aHajIOrn4HbBIE CUCTEMBI TAK)Ke MOXKHO HCIIOJIB30BATh JUIS PEryJIUpyeMOin
skcnpeccuun OenkoB B KieTkax muekonuratomux (M. Gossen, and H. Bujard, «Tight control of
gene expression in cells by tetracycline-responent promotors.» Proc. Natl. Acad. Sci. USA 89:
5547-5551 (1992)). [Ans nomuapenwiuposanuss MPHK Takike MOXXHO MCHONB30BATh JAPYTHE
CHUTHAJIbI, HANpHMep, M3 TOPMOHA pPOCTa 4YeJOBeKa WIM Te€HOB TIJOOHHOB. CTabuibHbIE
KJIETOYHBIC JIMHUU, HECYIIHE MPEICTABISIOLUINNA HHTEPEC T'€H, MHTETPUPOBAHHBIA B XPOMOCOMBI,
TaK)Ke MOXKHO OTOMpAaTh MOCJe KOTPAHC(HEKLUUHU C CENEKTUPYEMbIM MapKepOM, TaKHUM Kak gpt,
G418 wmu rurpomunuH. [IpenMyImecTBOM SIBJISETCS HCHOJIB30BAHUE BHa4asle OOJiee OIHOTO
ceNeKTupyeMoro Mapkepa, Harpumep G418 mroc MeToTpekcar.

OcHOBHBIE CITOCOOBI OYUCTKH

[0179] Awntureno x TNF-oo MoxerT OBbITb BOCCTAHOBJIEHO UM OUMINEHO U3
PEKOMOMHAHTHBIX KJIETOYHBIX KYJBTYP XOPOIIO H3BECTHBIMH CIIOCOOAMH, BKIIFOYAs, TTOMHMO
IPOYEro:; OUYUCTKY OETKOM A, oca)xieHue CyIb()aToM aMMOHHUS UM CITUPTOM, SKCTPArupOBaHUE
KHCJIOTOM, AaHWOHO- WJIM KAaTHOHOOOMEHHyI xpomarorpaduro, Xpomarorpadpuro Ha
dochouemmonoze,  rugpododuyro  xpomarorpaduto, adpduHHYIO  Xpomarorpaduro,
Xpomarorpaduo Ha TMAPOKCHJIATIATUTE U XpomaTorpaduio Ha JeKTuHe. J[Is1 OYHMCTKH MOXKHO

TaK>ke UCTIOJIb30BaTh BHICOKO3(PPEKTUBHYIO JKUAKOCTHYIO XpomaTorpaduto (BDXKX).
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[0180] Ilpu wucnonb3oBaHWU B HACTOSIIEM JOKYMEHTE TEPMUHbBI «AHTHUTENIO» WIH
«aHTUTENa» BKJIIOYAIOT MOJIEKYJbl OMOMONOOHBIX aHTUTEJN, YTBEPIKIEHHBIE B COOTBETCTBUU C
3akoHOM O KoHKypeHuun U uHHOBaruu 2009 (3akon BPCI) u aHanormuHeIMH 3aKOHaAMH U
HOpMaMmu Bcex cTpaH. B coorBercTBuu ¢ 3akoHoMm BPCI anTuteno moxer ObITh OMOMOAOOHBIM,
€CIIM JJaHHbIE IOKAa3bIBAIOT, YTO OHO SBJISETCS «OYEHb CXOXUM» C STAJOHHBIM IPENnapaToM
HECMOTpPSl Ha HE3HAYMTEJbHbIE PA3JINYUs B KJIMHUYECKH HEAKTUBHBIX KOMIIOHEHTaX, U OT €ro
NPUMEHEHHUS KOXKUIA0T» TMOJy4YEeHUE TOTO K€ KIIMHIUYECKOTO pe3yJsibTaTa, YTO U OT MPUMEHEHUs
ATAJIOHHOTO Tpernapara, ¢ TOYKU 3peHHsi 0e30MmacHOCTH, YUCTOThI U akTuBHOCTH (R. Dolinar, F.
Lavernia u S. Edelman. «<A GUIDE TO FOLLOW-ON BIOLOGICS AND BIOSIMILARS
WITH A FOCUS ON INSULIN.» Endocrine Practice: February 2018, Vol. 24, No. 2, pp. 195-
204). Dt 6uononoOHbIE MOJIEKYJIbl AHTUTEJ PETUCTPUPYIOT MO COKPAIIEHHOW MpoUeaype, MpH
KOTOPOM 3asiBUTENIb CCBUIAETCS HAa KJIMHUYECKHE HaHHbIE MHHOBALMOHHOTO pedepeHTHOro
npenapata Uil TOJYYEeHUS ONOOpEHUs peryJupyrInnx opraHoB. Ilo cpaBHEHHIO C
OPUTMHAJIbHBIM WHHOBAIIMOHHBIM pe(hepPEeHTHBIM aHTUTENIOM, o00peHHbIM FDA Ha ocHOBaHWU
YCTEUTHBIX KIMHUYECKUX HCCIENOBaHUN, OMOMOAOOHast MOJIEKyJla aHTUTENa B HACTOSIIEM
IOKYMEHTE Ha3blBaeTCsl «OMONMOAOOHBIM JIEKAPCTBEHHBIM Mpenapatom». Kak mpencraBieHO B
HacrosimeM gnokyMmeHte, SIMPONI® (rommmymal) mnpencraBiser coOOH OpHTrHHAIBHOE
uHHOBaMOHHOE pedepenToe antuteno k TNF-a, kotopoe 6bu10 000pero FDA Ha ocHoBaHuH
YCTIELTHBIX KIMHUYECKHUX Hccaenosanuil. I'omnmymad nponaercs B CIIA ¢ 2009 rona.

[0181] IIpu ucnoap30BaHUM B HACTOALLEM JTOKYMEHTE TEPMHUH «aHTUT€HCBSI3bIBAOIINM
¢dparmeHT» OTHOCHTCA K (parMeHTy aHTUTeNa, TaKOMy Kak, Hampumep, nuareno, Fab, Fab',
F(ab')2, Fv-¢pparment, crabunu3upoBaHHbI AUCYIbPUAHBIMU CBs3siMH Fv-¢parment (dsFv),
(dsFv),, oucneunduueckuii dsFv (dsFv-dsFv'), crabunusnpoBannoe aucynbGUAHBIMU CBSI3SIMH
nuaresio (ds-auaTeno), ogHoLEnoYeuHasi MojieKkyJja anturena (ScFv), onHOIOMEHHOe aHTHTENO
(sdab), scFv-mumep (OByXBaJeHTHOE AHTUTENO), MYJbTHCHENU(PUUECKOE aAHTHUTEJIO,
oOpa3oBaHHOe W3 4YaCTU aHTUTENa, coaepxkamedi omHy wuiau Oonee CDR, BepOsrokbe
OJTHOJJOMEHHOE aHTHUTEJIO, HAHOTEJIO, JOMEHHOE aHTUTEJNO, ABYXBAJIEHTHOE TOMEHHOE aHTHTEJNO
WM 000N pyroit (parMeHT aHTHUTENa, KOTOPBIN CBSI3BIBAETCS C AHTUT€HOM, HO HE CONEPIKUT
NOJIHYKO CTPYKTYPY AaHTHTENA. AHTUTCHCBS3bIBAIOIUI (hparMeHT oOnagaer BO3MOXKHOCTBIO
CBSI3BIBAHUS C TEM K€ AHTHUTE€HOM, C KOTOPBIM CBSI3BIBAETCS MCXOJHOE AHTHTEJO MM UCXOIHBIN
¢parmeHT aHTUTENa. B COOTBETCTBMM C KOHKPETHBIMH BapUAaHTAMH OCYINECTBIICHHS
AHTUTCHCBS3BIBAIOIIMNA  (DParMEHT COAEPKUT BapuabenpHYyK 00JacTh JIETKOH  Iemy,
KOHCTaHTHYIO O0JacTh Jierkod mernu u cerMeHT Fd (T. e. y4acTtok msoicenoii yenu, KOTOPBIH
BKroueH B Fab-¢pparment). B cooTBercTBUM C IOPYTMMH KOHKPETHBIMH BapHAaHTaMH
OCYIECTBIIEHHsI aHTHUT€HCBSI3bIBAIOIIIH (pparmenT conepxut Fab u F(ab').

O0630p mporecca U3rOTOBICHUS

[0182] IIpemapar SIMPONI® (romumymal) W3roTaBIMBAIOT B XOAE MpolLecca,
COCTOSALIEr0 U3 9 cTaauii, KOTOPBIH BKIIKOYAET HENpepbIBHOE NMep(Py3MOHHOE KyJIbTUBUPOBAHUE

KJIETOK C mocieayromeii ounctkoit. O630p Mporu3BOACTBEHHOIO MpoIiecca npeacTapieH Ha Dur.
39.
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[0183] Hcrnonb3yemble B  HacTOsLIEM  JOKYMEHTE  TEPMHMHBI  «KYJIbTypay,
«KYJBTUBUPOBAHUE », KKYJIbTUBUPOBAHHBINY U «KJIETOYHAS KYJIbTYPa» OTHOCATCS K MOIYJISLUN
KJIETOK, KOTOpasi CyCIIEHANPOBAaHA B CPEIE B YCIOBMAX, MOIXOISAIIUX AJST BBDKUBAHUS H/WIH
pocta monyssiuuu kietok. Kak Oyner o4eBMIHO U3 KOHTEKCTa AJsi OOBIMHBIX CIIEIHANCTOB B
JaHHOW O0JIaCTH, 3TH TEPMHUHBI, HCIOJIb3YEMbIe B HACTOSIIIEM IOKYMEHTE, TaKKe OTHOCSTCS K
KOMOMHAIIMM, COIeprKalleld NOMyJSILUI0 KIETOK U Cpedy, B KOTOPOH  MOMyJIsius
cycrnieHanpoBana. KnerouHast KynpTypa BKIIOYAET, HAPUMEp, KJIETKH, BBIPALIEHHBIE CIIOCO0aMH
KYJIbTUBUPOBAHUSI C TOANMUTKOW WM TNep(y3HOHHOTO KYyJbTUBHPOBAHUS KJIETOK U T.I. B
OTpEeNeIeHHBIX BapUaHTaX OCYLIECTBJICHUS KJIETOYHAS KYJIbTypa MPEACTaBiIsieT COOOH KyIbTypy
KJIETOK MJIEKOTTHTAIOIIHX.

[0184] KierouHble nuHMM IJIsi MPUMEHEHUS B HACTOSIIEM H300PETEHHM BKIIFOYAOT
KJIETOYHBIC JIMHUH MJIEKOITHTAIOIINX, BKIFOYAsl, IOMUMO MPOYEro, KJIETKH SUYHUKA KUTAHCKOTO
xomsika (knetkn CHO), uenoBeueckue smOproHanbHbie kieTku noyek (kiaetku HEK), xnerku
NOYKH HOBOpOXkAeHHOro xomsika (kietkn BHK), kierku mpimuHONH Muenoms! (kietku NSO u
kietkn Sp2/0) u KJIETKH YenoBedecKoi ceTuaTku (Hanpumep, kietku PER.CO).

[0185] Mcnonp3yemble B HAcTOsLIeM JOKYMEHTE TEPMHUHBI «Cpeia ¢ 3aJaHHbIM
XUMHYECKUM COCTABOM», «Cpedbl C 3aJaHHbIM XHMMHYECKUM COCTaBOM», «cpema s
KyJIbTUBHPOBAHUS TUOPUAOM C 3aJaHHBIM XHMHYECKHM COCTABOM» WM «CPEAbl IS
KYJIbTUBHPOBAHUS THOPUAOM C 3aJaHHBIM XUMHYECKIM COCTABOM » OTHOCSITCS K CHHTETUYECKOM
cpeme Ay BBIPALIMBAHHUS C M3BECTHBIMM XapaKTePUCTMKAMH M KOHIIEHTpaLueill Bcex
KOMIOHeHTOB. Cpenbl ¢ 3aJaHHBIM XMMHUYECKMM COCTaBOM HE COAepKaT OakTepHasIbHBIX,
IPOXOKEBBIX, JKUBOTHBIX MJIM PACTUTENBHBIX HKCTPAKTOB, CHIBOPOTKH KPOBU JKUBOTHBIX HJIU
IUIa3Mbl KPOBH KMBOTHBIX, XOTS OHM MOTYT BKJIIOYATh WJIM HE BKJIIOYATh B ceOs OTHEIbHbIE
KOMITOHEHTbI ~ PACTUTEJIbHOIO WJIM O KMBOTHOIO NPOMUCXOXKAEHHs (Hampumep, Oenkw,
nojgunentuabl U T. 1.). Cpenbl ¢ 3aJaHHBIM XUMHUYECKHM COCTaBOM MOIYT COJEPKaThb
HEOPraHUYEeCKUe COJU, Takue Kak (ochaTel, CyabdaThl U T. 1., HEOOXOIAUMBIE JJIsl IO KAHHSI
pocta. OnpeneneH MCTOYHHUK YIJIEPONa, KOTOPBIH, Kak MPAaBHJIO, MpeAcTaBisieT coboi caxap,
TAKOH Kak TJII0K03a, JIAKT03a, TAIaKTo3a | T. I1., WIN IPyTue COSIUHEHUs, TaKue KaK TIIHLEPHH,
JIAKTAT, anerat u T. . XOTs B KauecTBe Oydepa B HEKOTOPBIX Cpenax ¢ 3aJaHHBIM XUMHYECKUM
COCTaBOM TaKKe€ HCIONB3YIOT (ocdaTHbIe COJIHM, MOXHO HCIIONB30BaTh Apyrue OydepHbie
pacTBOpPBI, TAaKKE KaK [UTPAT, TPUAITAHOJIAMUH U T. . [I[puMeprl KOMMEPYECKH TOCTYIHBIX CPex
C 3a/JaHHBIM XUMHYECKHUM COCTABOM BKJIFOUYAIOT, TOMHMO MPOYETro, CPENbI ISl KYJIbTUBUPOBAHHS
ruOpuaoM ¢ 3a1aHHBIM XxuMudeckuM coctasoM CD Hybridoma Medium u cpeny CD Hybridoma
AGT™ Medium xommanuu ThermoFisher, pasnuunsie cpenst Mrna B Monudukarmm yns0exko
(DME) (Sigma-Aldrich Co; SAFC Biosciences, Inc), mutarenbhyto cmech Xama (Sigma-Aldrich
Co; SAFC Biosciences, Inc), ux komOuaaumuu u T.1. CocoObl MOJIy4eHUst Cpel C 3aJaHHBIM
XUMHYECKUM COCTaBOM H3BECTHBI B JAaHHOW oOmactw, Hampumep, B mateHtax CIIIA NeNe
6,171,825 u 6,936,441, WO 2007/077217 u nybnukauusx 3asBoK Ha mareHT CIIIA NeNo
2008/0009040 u 2007/0212770.

[0186] Mcronb3yemblil B HACTOALIEM JOKYMEHTE TEPMUH «OHOPEAKTOpP» OTHOCHTCS K
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m000My COCYly, NCIIONIB3YEMOMY /ISl BBIPAIUBAHMSI KJIETOYHON KyJNbTYphl. buopeakTop Moxer
ObITh JFOOOrO pasMepa IMpH YCIOBHM, YTO OH MOAXOIUT Ul KyJbTUBHUPOBAHHS KJIETOK. B
OTpENENeHHBbIX BapHAHTaX OCYLIECTBIEHUs TaKUe KIETKH MPEACTABISIOT COOOM KIETKH
mitekonuraromx. Kak npasuno, o0bem OuopeakTopa OyneT COCTaBIATh MO MeHbIIed mepe |
JuTp U MOoxkeT coctasisaTh 10, 100, 250, 500, 1000, 2500, 5000, 8000, 10000, 12000 nutpoB umu
Gonee nan MOOOH MPOMEKYTOUHBbIH 00beM. BHyTpeHHHE ycnoBusi OMopeakTopa, B TOM 4HCIIE,
noMumo mpouero, pH u Temmeparypa, MOKHO AOINOJHUTEIbHO KOHTPOJUPOBATb B TEUEHUE
nepuosa KyJIbTUBUPOBAaHUs. BHOpeakTop MOXKET COCTOSATh M3 JIFOOOro Marepuaia, KOTOPBIH
NOJXOAUT Uil XPAHEHHUS] KYJbTYpP KJIETOK MJIEKONUTAIOIINX, CYCICHIHUPOBAHHBIX B Cpele B
YCJIOBHUSX KYJbTHBHPOBAHHUS, COOTBETCTBYIOIIMX HACTOSILIEMY H300PETEHHIO, BKJIFOYAst CTEKJIO,
MJIACTUK WM MeTaul. Mcrnonb3yemblil B HACTOSIIIEM TOKYMEHTE TEPMHH IIPOU3BOICTBEHHBIN
OMOpeakTop» OTHOCUTCSI K TOTOBOMY OHOpPEaKTOpy, HCIHOJIb3yeMOMY ISl H3TOTOBJICHHS
NPEACTABISIIOIIEr0 MHTEPEC MOJUMNENTHAa WM TuKonporenHa. OObeM NpPOM3BOIACTBEHHOTO
OuopeakTopa, Kak MPaBUJIO, COCTABJISIET O MeHblnei Mepe S00 JTUTPOB M MOMKET COCTABJISITH
1000, 2500, 5000, 8000, 10000, 12000 nuTpoB wiu GoJiee, WK JFOOONH MPOMEKYTOUHBIN 00BEM.
Crenmanuct B HaHHON 0OMacTH TEXHUKH OyAeT 3HATh M CMOXKET BBIOPATh MOIAXOJSLINE
OMoOpeakTOpHI A1 IPUMEHEHUS Ha TIPAKTHKE HACTOSIIIETO H300pETeHNSI.

[0187] IIpexynbTUBHPOBAaHKE, PA3MHOKEHHE KJIETOK U MPOAYKLMUIO KJIETOK BBIIOJHSIOT
Ha crammsix | m 2. Ha cramum | MHUOMHPYIOT NMPeKyJIbTHUBUPOBAHME M3 ONHOro (hyakoHa ¢
pabounMm OaHKOM KJETOK TpaHCHHUUMPOBAHHBIX KieTok Sp2/0, 3KCIpeccupyromux
nocaenosarenbHoctd TL u JILI romumymaba, KJIETKH pa3MHOXKAIOT B KyJIBTYPaJbHBIX KOJIOAX,
OJTHOPA30BBIX KYJBTYpPAJbHBIX MeIIKax, MU Ju00 B mneppy3uoOHHOM OuopeakTope s
BBIPALMBAHMs IIOCEBHOTO MarepHaja BMeCTUMOCTbIO S50 1, 0OOpyHOBaHHBIM BHYTPEHHHUM
LEeHTPOOEKHBIM (PHIIBTPOM, JIUOO B epy3HOHHOM OHOPEAKTOpPE ISl BBIPALIMBAHUS TIOCEBHOTO
marepuana BMeCTHMOCTbIO 200 11, O0OpyIOBaHHBIM CHCTEMOW yIepKaHUS KIETOK C
MeMOpaHHOW (uibTpaumeldl ¢ TmepeMeHHbIM TaHreHuuadbHbiM 1OoTOKOM (ATF). Krerku
KyJBTHBUPYIOT JO TeX TNOp, MOKa He OyayT TNOJy4eHbl IUIOTHOCTb M OOBEM KIIETOK,
HeoOXOIUMBIE JJIsl IOCEBa B MIPOM3BOACTBEHHBII OnopeakTop BMecTUMOCThIO 500 o1 rmrr 1000 1.
Ha cragum 2 KJETOYHYIO KyJbTYPy HENPEpPhIBHO NEePPYy3UPYIOT B MPOU3BOACTBEHHOM
ouopeakTope BMecTuMocThi0 500 ;1 mytm 1000 51 ¢ ucnosb3oBanueM cucrembl ATF. @unbTpar
(cbop) kneTouHOM KyNbTYpbl 3a0uparoT u3 cuctembl ATF, B TO BpeMst Kak KJIETKU BO3BPAINAOT B
OmnopeakTop, U B KyJbTYPYy NOIMBAIOT CBEXKYIO cpeny. buomacca, ynanenHas u3 OGnopeakropa,
MOKeT ObITh OOBeNMHeHa ¢ u3BJiedeHHbIM U3 cuctembl ATF cOopom, a 3aTeM ouulneHa IS
MOJTy4eHUs1 O0beTMHEHHOTO cOopa s najbHelmel o0padoTKu.

[0188] OuncTky romumymaba n3 cbopa KJIETOYHOH KyJbTYPhI BBIOJIHSIIOT HAa CTaIUsAX C
3 o 8 ¢ moMoIB KOMOMHALMH 3TanoB a@p(UHHON 1 HOHOOOMEHHOH XpoMaTorpaduu 1 3Tanos
ISl WHAKTUBALMM WA YIOAJICHUs TMOTEHLIHAJbHOIO BUPYCHOTO 3arpsisHeHusi (oOpaboTka
pacTBOpPUTENEM/MOIOIIIUM CPENCTBOM U (UIbTpanys A ynajeHus supyca). Ha cramuum 3 cOop
u/unn  oObeAMHEHHBI COOp MPOLEKUBAIOT M OYHUINAIOT C HCIOJNb30BaHHEM adpPuHHOIM

xpomarorpadpuu Ha Oenke A. Dmoar, MONYYUBIIUNCS B pPe3yJbTaTe INPSIMOIO CBSI3bIBAHUS
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npoxaykra (IICIT) 3amopaxuBaroT 10 manbHelel oOpaborku. Imoatel [ICIT ¢puneTpyroT u
O0BETUHSIOT B MyJI HA CTAAMU 4 TOCJIE Pa3MOPAXKMBAHMUS, a 3aTEM Ha CTaauu 5 o0pabarbiBaroT
Tpu-H-Oytungocparom (TNBP) u nommcopbarom 80 (PS 80) nist mHaKTHBALMH JTHOOBIX
NOTEHIUAIBHO MPUCYTCTBYIOIIUX BUPYCOB B JTUIMUIHON 00OJIOUKE.

[0189] Ha craguu 6 u3 npoxnykra ronuMmymada yaanstoT peareHTsl TNBP u PS 80 u
IpUMeCH C TOMOIIBID KaTHOHOOOMEHHOIH  xpomarorpaduu. Ilpomgykr romumymada
JOMOJHUTENIBHO OYMINAIOT C TOMOINBI aHHMOHOOOMEHHOI Xpomarorpadguu Ha craguu 7 Ui
ynanenuss JIHK, noreHuManbHO NPUCYTCTBYIOIIMX BUPYCOB U npumecel. Ha cragum 8
OYMINEHHBIH MPOAYKT roymMyMabda pa30aBisioT U QUIBTPYIOT 4Yepe3 AP KUBAIOIIHMN BHPYCHI
bunbTp.

[0190] OxonuaTtenpHOE MONyYeHHE TroOJMMyMada BBIIOJHSIOT Ha craguu 9. IlpomykT
ronmuMyMada KOHLEHTPUPYIOT Ha 3Tane yabTpaduibTpalMy, a Ha 3Tane auauiIbTpaLuu
n00aBJISIOT SKCUMIHEHThI COCTaBa M YAAISIOT BHYTPUIIPOH3BOIACTBEHHbIE Oy(epHbIe COJH.
Hobapnsror PS 80 1 0OCHOBHOE IPOMEKYTOUHOE COEAMHEHUE (PUIBTPYIOT B MOMUKapOOHATHBIE
KOHTEMHepHI /Uil XpaHEHUs! B 3aMOPO’KEHHOM BHJIE.

[0191] Tlapturo ompenenstoT Kak KOJMYECTBO MaTepuana, MPOMEKYTOYHOIO WU
TOTOBOT'O MPOAYKTA, KOTOPOE AOIKHO OBITh OJHOPOIHBIM IO XapakTepy M KadeCTBY U KOTOPOE
IIPOU3BEEHO B XO/I€ ONPEIEeJICHHOrO LIUKJIAa U3roTOBJIeHUsA. TepMuH «napTus» NpUMEHseTCs K:

® [ [pexynbTUBUPOBAHUE

e Peakrop N BBIpAalIMBAaHUS IOCEBHOro Marepuana 50 1/mpoOM3BOACTBEHHBIN
OuopeaxTop st mpoussoactaa S00 i

® bropeakTop AJis BhIpalUBaHUs OCEBHOro marepuaa 200 i

e [IpousBoacreeHHbIid buopeakrop 1000 i

® [Ipsimoe cBsi3bIBaHME POIYKTA

® J[ayHCTPUM-IIPOLIECCUHT

[0192] Ha HeckoNbKUX CTAAUSIX MPOLIECCAa M3TOTOBJIEHUS HA3HAYAKOT Pa3JIMYHble HOMEpa
naptuil. Huke nmpencraBieHo KpaTkoe OMMCaHUE CTaAui mpolecca U3TOTOBJICHUS, HA KOTOPBIX
OTIpeAeNSAI0T MapTUH.

[0193] [Ilepsoii cragueli B  mpouecce  H3FOTOBIEHUsS]  SIBJSIETCS — Hayaso
NPEeKyJIbTUBUPOBaHUs U3 (iakoHa ¢ padounm OankoMm kietok (PBK). Kaxayro mpekynbtypy
WIN PE3EePBHYIO NPEKYJIbTYPY UACHTHPHUUUPYIOT KaK MapTHIO.

[0194] Korna npekynbTypa COOTBETCTBYET KPUTEPUSIM NOCEBA, MPEKYJIbTYPY NEPEHOCST
B OMOpeaxkTop AJisl BBIPALIUBAHMS MOCEBHOIO MaTepHaja BMECTHMOCTBIO S50 J1 U comep:Kumoe
OJHOTO OMOpeaKTOopa IUIs BRIPALIUBAHUSA IIOCEBHOI'O MaTepHallia BMECTUMOCTBIO S5O J1 mepeHOCsT
B OIWH TMPOW3BOICTBEHHBbIH OHOpeakTop BMecTHMOCTREO 500 J, Kakgas KOMOWHAIUs
ounopeakTopoB BMecTHMOCTBIO 50 1 u 500 1 mpeHTUPUIMPYIOT Kak mapTur. buomacca,
yHajieHHas u3 OuopeakTopa, MOKeT ObITh OObeAMHEeHa ¢ u3BjIeYeHHbIM u3 cucrteMbl ATF
cOopoMm, a 3aTeM OUMIIEeHA IS MOJNyuYeHUst OOBEIUHEHHOro cOopa sl JanpHeime oOpaboTKu.
Bcemy cymepHaTaHTy KJIETOYHOH KYJIBTYpPbI MM OOBEIMHEHHOTO CyOCTpaTy, MOJYYEHHOMY W3

OIHOTO OmopeakTopa BMeCTUMOCTHIO 500 JI, MpUCBAMBAIOT HOMEpP MapTUU OMOpEaKTOpa IUTIOC



47

paciupenre, COOTBETCTBYIOIEe KOHKpeTHOH cpexe (To ectb 001, 002 u T. 11.).

[0195] IIpexynbTypy MOXKHO TakKe NEPEHOCHTb B OHOpPEAKTOp MAJIsi BbIPALIMBAHUS
MOCEBHOTO MaTepuaja BMecTUMOCThIO 200 J, W comep:KMMOe OJHOro OuopeakTopa IUis
BBIPALIMBaHUsl MOCEBHOr0 Marepuana BMmecTUMOCTBO 200 71 mepeHocaT B OAUH
IPOU3BOACTBEHHBIN OnopeakTop BMecTUMOCThIO 1000 1. Kaxkaplit 13 OTAEIbHBIX OHOPEakTOPOB
BMecTuMocThio 200 1 u 1000 5 ompenensroT kak mnaptur. Bcemy cOopy cymepHaTtaHTa
KJICTOYHOM KyJBTYpbl, TMOJYYEHHOMY W3 OJHOro OnopeakTopa BMecTUMOCThIO 1000 i,
NPUCBANBAIOT HOMEP MapTUU OMOpEeaKTopa IUIFOC paclIMpeHHe, COOTBETCTBYIOLIEe KOHKPETHOM
cpene (to ects 001, 002 u T. 11.).

[0196] OOvenunenne B myn cOopa CynepHaTaHTa KJIETOYHOH KYJbTYpbl U3 MHOXKECTBA
OMOpPEeaKkTOPOB MO3BOJISIET MPOBECTH OUUCTKY Ha dTamne Xpomarorpaduu Ha Oenke A ¢ MpsMbIM
csizbiBarneM nponykra (IICIT). Kaxneri nporon IICIT mpenTudummpyroT kak napturo. s
IICIT moxHO Hucronb30BaTh KONOHKY AuaMmeTpoM 28, 40, 60 wnmu 80 cm. Kaxknas nmapTtust MoxxeT
COIEpKaTh PA3UYHBIE KOJUYECTBA HCXOAHOTO MarepHaja TojJuMymada, W HCIOJNB3YIOT
KOJIOHKH pa3IM4YHbIX AMAMETPOB B 3aBUCHUMOCTH OT KOJMYECTBA HCXOJHOIO MaTepuania
romumymaba. Heckompko maptmii IICII oObenuHSIOT AN WHULUHUPOBAHHUS JAYHCTPUM-
npoueccuara (JICIT) mnaptum, koTtopas MOXKeT OBITh WHUIUUPOBAHA C PA3JTHYHBIMHU
KOJIMYECTBAMH roiuMymada.

[0197] IIpomecc mMaccoBOro M3rOTOBJIEHHS MPOAYKLUU MO3BOJSIET OOBEIUHUTH B MY
moboit  cOOp, COOTBETCTBYIOLIMI KPUTEPHSM IPHEMJIEMOCTH BHYTPHUIIPOU3BOACTBEHHOIO
KOHTPOJISL, Ui JajbHeimel oOpaboTrku xpomarorpadupoBanuemM Ha Oenke A (cragus 3).
AnanormunbiM  obpazom mobas  maptus  IICII, coorBercTByromas cneuuukanusm
BHYTPHUIIPOU3BOJICTBEHHOT'O KOHTPOJISI, MOXeT ObITb 0oObeauHeHa B My (ctagus 4), 4To0bl
MHULIMUPOBAaTh NOCHEAyoLyo mapTuro. OJHAKO CpENHEB3BELICHHBIM IO Macce BO3PacT
KJIETOYHOU KynbTypel, nobasneHHow B mya I[ICII, momxeHn coctaBisate ot 15 mo 51 nHei
BKJIFOUUTEINIBHO.

[0198] CpenuesspewmenHslii mo Macce Bo3pact myna [ICII onpenenstoT kak cymmy
Macchl roMMyMada, TOJYYEHHYI0 B KaKIOM cOOpe, YMHOXKEHHYK Ha YHCJIO CYTOK CpeIbl,

JeIeHHOe Ha o001yt maccy ronumymada B myJie TICIT:
Cpennerssenrennas macca= (#ndi + md + mads + ... midh)

(m+m+ .. m)

I'me M - macca rogumyma0a, BHOCHMAsl B IMyJl Kaxmoro coopa, a d - neHb paboThI
OuopeakTopa, KOTr/ia 3aBeplieHo codupanue cepuu coopa.

[0199] IlepemennbIe mpouecca, BKIIFOYAst KaK BXOIHBIC TaHHBIE (T. €. TEXHOJOTHUECKUE
nmapameTpel), TaK U BBIXOJHBbIC JaHHBIE (T. €. JaHHbIE BHYTPUIPOHM3BOIACTBEHHOTO KOHTPOJII
[IPC] u ucnbiTaHUST MOHUTOPHHIA TEeXHOJOTHYecknx mporeccoB [PMT]), koHTpomupyoT Ha
NPOTSDKEHUH TPOLIECCa H3TOTOBJIEHUS M PETUCTPUPYIOT B IPOTOKOJAX IPOU3BOICTBEHHOM
napTuu it odecredeHust eqMHO00pa3ns Kak MpoLecca, TaK | MPOIyKTa.

HOI[pO6HO€ OMUCAHUE TTpOLECCAa U3TOTOBJICHHUA U TEXHOJIOTHIECKOI'O KOHTPOJIA
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Cragus 1

IIpexynbTUBUPOBAaHME U PA3MHOKEHHE

[0200] IlepBoii cragueii B mpoaykuuun SIMPONI® (ronnmymal) siBIsi€TCS] MHULAALS
NPEKyJIbTUBUPOBaHUs U3 (iakoHa ¢ padouum Oankom kietok (WCB) TpaHcuIMpOoBaHHBIX
kiaerok Sp2/0, skcmpeccupyromux nocnenosarenbHocTH  TL[ w  JII romumymaba, wu
HOCJIEAYIONIee Pa3MHOKEHHE KJIETOYHOH KyJIbTYPbl B KYJBTYPAIbHBIX KOJOAX, OIXHOPA30BBIX
KYJBTYpaJIbHBIX MeEIIKaX M B OWOpeakTope sl BBIPAIIMBAHMS IIOCEBHOTO Marepuaa
BMecTUMOCTBIO 50 71 mim 200 j1. KiieTku KyJIbTUBHPYIOT A0 TeX IMOp, MOKa He OyAyT MOJTyYeHbI
IUIOTHOCTb U OOBEM KJIETOK, HEOOXOAMMBbIC Ui MOCEeBa B MPOU3BOACTBEHHBINH OHOpEaKTOp
BMecTUMOCTBIO 500 51 mm 1000 1.

IIpouenypa n3roToBieHUs

[0201] Kpuodnakon ¢ PBK pasmopaxuBaroT U  pa30aBisiFOT  Cpelaod IS
KYJIbTUBHPOBAHUSI THOPHIOM C 3alaHHBIM XHUMHYECKHM COCTaBOM ¢ aobasneHneM 6 MM L-
rnyramuHa, 0,5 mMr/n MukoQeHOJIOBON KUCIOTHL, 2,5 Mr/n runokcanTuHa U 50 Mr/n KCaHTHHA
(cpena CDH-A) no miotHoctu mocesa 0,2-0,4 10°  kH3HECIIOCOGHBIX — KJIETOK/MIL.
Ku3HecnmocoOHOCTh  KYJNBTYPhl MPU  Pa3MOPAKUBAHWUK  JOJDKHA — COCTaBNATE  >50%.
IlepBOHAYaIBbHBIN MaccaX MOANEPKUBAIOT B KYJIbTYPAJIbHOH(-bIX) KOJNOE(-ax) B YBIAKHEHHOM
unkybarope ¢ CO, Ttemmnepatypy u CO, KOHTPOJUPYIOT B TMpenejax JHama3OHOB,
ONpEeNeNeHHbIX B MpoTokoje mnaptuu. Kynbrypy HHKyOMpyrOT B TeueHue 2-3 pmHEH a0
MOJIy4€HHUs] MUHUMAJIBHON KJIETOYHOM IIOTHOCTH 0.6 10° 5KH3HECTIOCOGHBIX KIETOK/MIL.

[0202] MacmraOupoBaHuss OOCTHTalOT IyTeM TOCJIEIOBATEIBHOIO Pa3MHOXKEHUS
KYJBTYPbl B KYJBTYpaJIbHBIX (DIaKOHAX M OMHOPA3OBBIX KYJIbTYpPaJbHbIX MeIlnkax. Kaskablii
rmaccak Ha4MHAIH C KIeTouHOH mroTHocTH 0,2-0,4 10° M3HECTIOCOBHBIX KIIETOK/MIT yTeM
pasBenenusi cpenoii CDH-A. Ilaccaku MHKYOMpYIOT B TedeHHe 2-3 OHEH Ha KaKAOM 3Tare
PasMHOXKEHUSI A0 TNOJY4YeHHs] MMHHUMAJbHOW IUIOTHOCTU KjeTok 0.6 10° sxu3HECTIOCOGHBIX
kjetok/mi. Tlocne MOCTHKEHHUST TOCTATOYHOro o0beMa KyJbTYPbl B OXHOPA30BOM IAKETe IS
KyJIbTHBHpOBaHus mpu >0.8 10° Ku3HECTIOCOOHBIX KIETOK/MI H >80% KHU3HECTIOCOGHOCTH
KYJIBTYpPBI, KYJIBTYPy MOJKHO 3aC€BaTh B OMOPEAKTOp JJISl BHIPALIMBAHHS MTOCEBHOIO MaTepHaa
BMeCTUMOCTBIO 50 11 nnu 200 1.

[0203] O6pa3upl kaxaoro maccaxa MpeKyJbTUBUPOBAHUS OTOMPAIOT ISl OTMPEAeNICHUs
IUIOTHOCTH  JKU3HeCrocoOHbIX  kietok  (VCD),  KM3HECIOCOOHOCTH  KYJNbTYypbl U
MHUKPOCKOIIUYECKOro uccienoBanus. llepen moceBoM B OHOpeakTop Uil BbIPAIUBAHHS
MOCEBHOI0 MaTepuaia BMecTUMOCTBIO S0 1 nm 200 51 06pasipl NPeKyIbTUBUPYIOT AJISI OLICHKH
OnoHarpy3ku. IIpekynbTUBHpOBAHHE MOKHO TOJIEPKUBATh B TeueHWe Makcumym 30 mHel
nocie pasMopaxkupaHus. [IpeKyIbTHBHPOBaHHE MPEKPAIIAOT NpU OOHAPYKEHUH MHUKPOOHOTO
3arpsi3HEHUs] WU MPEBBILIEHNH MaKCUMAJIbHON MPONOJKUTENbHOCTH. Pe3epBHasi mpekyabTypa
MOJKeT OBbITh COXpaHEeHa NP MMOCEeBE B OMOPEAKTOp sl BbIPAIIMBAHUS MOCEBHOTO MaTepHaja
WM MOXeT ObITh MHMLIMHPOBAaHA NMpPU pasMopakuBaHuu HOBoro ¢iakoHa ¢ PBK. PesepBHyro
NPEKyJIbTYPY Pa3MHOXKAIOT, KaK OMMCAHO BBILIE, U MOABEPrarOT BO3ACHCTBUIO NPU TEX XKe

napamMeTpax BHYTPHUIIPOU3BOACTBEHHOTO KOHTPOJISA U (I)YHKLII/IOHI/IpOBaHI/IF{, 49TO U MNEPBUYHBIC
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KyJbTYpbl. Pe3epBHYIO NpEKyNbTypy MOTYT IMOAJNEPKUBATb M HCIONB30BaTh ISl MOCEBA B
OmopeakTop Ui BBbIPAIIMBAHHS MOCEBHOrO Marepuajia BMecTUMOCThEO S0 y1 mim 200 5 mpu
HEOOXOIMMOCTH.

[0204] Korma mpexkyapTypa COOTBETCTBYET KPUTEPUSM IIOCEBA, COAEPKUMOE
OJTHOPA30BOro(-bIX) KYyJbTYpPaJbHOIO(-bIX) MeIIKa(-OB) IJIsi KYJbTHBHPOBAHUS NEPEHOCAT B
OvopeakTop Ui BBIPAILIMBAHUS TOCEBHOIO Marepuaia BMeCTMMOCTbIO 50 1 wnu 200 i st
JOCTIDKEHHsST MIOTHOCTH moceBa >0,3 10° KH3HECTIOCOOHBIX KJIETOK/MIL. buopeakrop s
BBIPAIUBAHUS IIOCEBHOrO0 Mmarepuaja BMecTUMOCTBEO 50 1 wmmm 200 1 DOANUTHIBAIOT
KyJnbTypanbHOU cpenoit CDH-A 1 10 TOCTHKEHUs MOJIHOTO pabodyero o0beMa, SKCIUTyaTUPYIOT
B peskume niepdysun. s monaepikaHusi KIETOYHOTO POCTa KOHTPOJIUPYIOT pH, Temnepatypy u
KOHLIEHTPALIMIO PACTBOPEHHOTrO KHUCIOpona KyiabTypel. KynbTypy B OuopeakTope s
BBIPALMBAHUS TOCEBHOIO Marepuana BMeCTUMOCTbrO 50 5 wimm 200 1 pa3MHOXKAKOT 10
MOJIy4€HUs] KJIETOYHOW IUIOTHOCTH >2,0x10°  KH3HECIIOCOBHBIX  KJIETOK/MII, mpu >80%
JKU3HECTTIOCOOHOCTH KYJbTypbl. Ha mpoTskeHnu Bcero mpouecca 3a0uparoT oOpas3ibl KyJIbTYPhl
u3 OMopeakTopa JUIsl BhIPAIUBAHUS TTOCEBHOTO MaTtepuana BMeCTUMOCThio S0 o1 unmu 200 1 st
ompenenenust VCD, 3XKn3HECOCOOHOCTH KYyJNBTYPhl M MHKPOCKONUYECKOTO HCCIIETOBAHMSL.
Ilepen moceBOM B MPOU3BOACTBEHHBINH OHOpeakTop BMecTHMOCTHIO0 S00 11 mmi 1000 51 orOuparoT
o0pa3upl U3 OMopeakTopa Ul BBIPAIIMBAHUS ITOCEBHOTO MaTepHajia BMECTUMOCTHIO 50 J1 uiu
200 n mus onenku OuoHarpysku. Ecnmu mokasarens VCD B oOpasuax u3 Oumopeakrtopa s
BBIPALUBAHUS MOCEBHOIO MaTepuana BMECTUMOCTbIO 50 1 wmm 200 n gocturaer >2,0 10°
JKU3HECTIOCOOHBIX KJIETOK/MJI, a NMPOU3BOICTBEHHBIN OHOpeakTop BMecTUMOCThIO 500 11 mim
1000 1 He roToB K MOCEBY, MOKHO NMPOAOCDKUTH Nepdy3HOHHOE KYJBTUBHUPOBAHHE KJIETOK JI0
MaKCHUMAaJbHON NMPOAOJKUTEIbHOCTH KyJIbTUBUPOBAHMS, COCTABJISIIOIIEH 6 AHEH Mmocie nocesa B
OuopeakTop ISl BBIPALIMBAHUS ITOCEBHOI'O MaTepuaja BMECTUMOCTbIO S50 51 m 7 nmHe# mocie
noceBa B OHOpEAKTOp MAJsI BBIPALIMBAHUS IOCEBHOIO MarepHaia BMeCTHMOCThIO 200 i
DkcmyaTauuo OMopeakTopa i BbIPAIIMBAHUS MOCEBHOTO MaTephayia BMECTHMOCTbIO S50 11
win 200 1 mpekpamarT mpu OOHAPYKEHUH MHKPOOHOTO 3arpsi3HEHUST WM IPEBBIIICHUH
MaKCHUMAaJIbHON MPOAOKUTENBHOCTH.

Cranus 2

[Mponykuus 6Guopeakropa

[0205] Bropoii cramueii NPOU3BOJACTBEHHOrO Mpolecca sBisieTcs mepdy3nOHHOE
KYJIbTHUBHPOBAHUE KJIETOK B IPOU3BOACTBEHHOM OnopeakTope BMecTUMOCThI0 500 1 vt 1000 J1.
@unbTpar (cOOp) KIETOUHOHW KYJIBTYpPbI 3a0HPAOT M3 MPOM3BOJACTBEHHOrO OMOpEaKTopa, B TO
BpeMs1 KaK KJIETKH YAEPIKUBAIOTCS C MOMOIIBIO YCTPONCTBA YAEPIKAHUS KJIETOK ¢ MEMOPaHHOM
¢unbTpauneii ¢ mNepeMEeHHbIM TaHreHIHajdbHbIM 1OTOKOM (ATF), mocnme dero KymnbTypy
MIOMOJHSIIOT CBEKEU CPEOn.

IIpouenypa n3roToBieHUs

[0206] Ilocer B mpousBoacTBeHHOM Ouopeakrope BMecTHMOCThEO 500 ;1 wmym 1000 n
BBIIOJIHSAIOT TYyTEM II€PEHOCAa COMAEPKUMOro OuopeakTopa MAjisi BBIPALIUBAHUS ITOCEBHOTO

Mmarepuaia BMecTUMOCThIO 50 11 mim 200 1 B MPOU3BOACTBEHHBINH OHOPEAKTOP BMECTHMOCTBHIO



50

500 n1 wimm 1000 71, comepskammii cpedy sl KyJbTUBUPOBAHUS THOPUAOM C 3aJaHHBIM
XUMHUYECKUM COCTaBOM, oborameHHyo 6 MM L-riayramuna, 0,5 Mr/in Muko(eHOIbHON KUCIIOTHI,
2,5 wmr/n runokcantuHa U 50 mr/n xcantuHa (cpepa CDH-A). IlepeHocumsblii 00beM NOMKEH
OBITH AOCTATOYHBIM, YTOOBI MOJYYUTh IIOTHOCTH mocesa >0,3 x 10° JKH3HECTIOCOGHBIX KIETOK
/man. Kynetypsl nogaep:usarot npu temneparype 34,0-38,0 °C, pH 6,80-7,40 u xoHUEHTpaLuu
pactBopenHoro kuciopoxa 10-80%. Otbop oOpa3uoB MpOBOASAT B TeUEHHE BCEro Mpolecca
KYJBTUBUPOBAHUS B MPOU3BOJICTBEHHOM OmopeaxkTrope BMecTUMOCTBIO 500 1 mim 1000 1 ms
KOHTPOJISI TUIOTHOCTH SKM3HECNOCOOHBIX KiIeToK (VCD), KHU3HECTOCOOHOCTH KYJBTYPBHI,
OWOHArpy3Kku U KoHIeHTpanun ummyHornodynuaa G (IgG).

[0207] Ilocne moceBa CKOPOCTb TMOAAYU CpeObl B KYJBTYPy YBEIHYHMBAIOT B
COOTBETCTBHUH C MPEIBAPUTEIBHO 33JaHHBIM TpaQUKOM 10 TeX Mop, MoKa He OyAeT TOCTUTHYTa
MakCHUMaJibHasi CKOPOCTh Mofauu. MakcuMaJbHYI0 CKOPOCTh MOJauy MOANEPKUBAIOT Ha YPOBHE
0,80-1,50 obOwvemoB peakTtopa B CyTkH. [lpu pocTwxkeHWH TOJHOrO pabodero obObema
OuopeakTopa 3amyckaroT nepdy3us ¢ nomombio cuctembl ATF nist BbImeneHHs KJIETOK W3
¢unbTpara. @unbTpaT HempepbliBHO oTOMparOT yepe3 ¢mibTp ATF, B TO BpeMs Kak KJI€TOYHAs
KyJbTypa mupkyaupyer mexnay cucrtemoit ATF u Ouopeakropom. @unbtpatr ATF cobuparor B
KOHTeiHepsI it Ouonpouecca (BPC).

[0208] Mensitor nuraromyto cpeny B dnopeaktope ¢ CDH-A na CD Hybridoma medium
¢ mnpubaBiennem 6 MM L-rnyrammna, 0,5 Mr/m MUKO(DEHOJNOBOW KHCIOTHI, 2,5 MI/i
runokcantuHa, 50 mr/n kcantuHa U 10 MM anerara Hatpus (cpema CDH-B), xorma VCD
mocruraer >8,5 10° JKM3HECTIOCOBHBIX KJIETOK/MJI, HO He MO3JHee 4eM depe3 Ha 15 neHb mocie
nocesa B peakTop BMecTUMOCTHIO 500 i mwimm 1000 1. ITnOTHOCTH KM3HECTIOCOOHBIX KJIETOK B
OnopeakTope KOHTPOJMUPYIOT AO LENEeBOH KOHLEHTPALMM, COCTABIIAIOLIEH MO MeHbIIEH Mmepe
12,0 x 10° XH3HECTIOCOBHBIX KIIETOK/MJI IIPU MOMOIUM PEryJMPyeMOro MoTOKa I yAaJeHHUs
O6uomacchl U3 KyJbTypBL

[0209] Buomaccy, ynaneHHyr U3 OMOpeakTopa, MOKHO BBIOPOCHUTH WJIM OOBEIUHUTH C
¢unbrparom ATF u ouncTuTh MyTeM (PUIBTPALIAH.

[0210] Dunbrpar ATF 0003Ha4arOT Kak MOTOK cpenbl cOopa. B motok cpemwl cOopa
NpUOABIIIOT STHIIEHIUAMHHTETpaykcycHas kuciora (ATA) 1o AOCTHKEHHs] KOHLIEHTPALHH S -
20 MM. COop xpaHnsT B KoHTeliHepax mist ouonpounecca (BPC) B cpene ¢ Temneparypoii 2-8°C B
TE€4YEeHHEe MaKCHUMAJIBHOTO Teprozaa BpeMenu 21 nHel nocie u3BnedeHus: u3 onopeakropa. Ilepen
NPSIMBIM CBSI3BIBAHMEM TPOAYKTa OTOMpanu oOpas3ibl U3 KOHTEHHEPOB M Ouompouecca s
KaXX10ro cOopa At KOHTPOJIA KOHIeHTpauuu IgG, sHnoToKCHa 1 OnoHArpy3ku (cragus 3).

[0211] Onepanus mo nepdy3MOHHOMY KYJIbTHBHPOBAHUIO KJIETOK B MPOH3BOICTBEHHOM
ounopeakrope BmectumMocTeio 500 1 miu 1000 1 mpomospkaror mo 60 nHeit mocne moceBa. B
NOCJIENHUH 1eHb paboThl MPOM3BOACTBEHHOTO OnopeakTopa BMecTUMOCThIO 500 1 mmm 1000 i
oTOMparoT 00pasubl KyJbTYyphl Uil TECTUPOBAHUS HAa MHUKOIUIA3My W 3aHECEHHBIH BHPYC.
Konnenrpaunro IgG B Oumopeakrope KOHTPONMPOBAIM W PErHCTPUPOBAIM TOJBKO IS
UH(pOpPMALIUH.

Cranus 3
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[Ipsimoe cesizpiBarme mpoaykra (ITCIT)

[0212] Ha craguu 3 cOop u3 omHoro mim Oojiee MPOU3BOACTBEHHBIX OHMOPEAKTOPOB
BMecTUMOCTBI0 500 51 mimm 1000 5 QuABTPYIOT M OUMINAIOT C HCIOJIb30BAHHUEM KOJIOHKH
MabSelect™ st addunnoii xpomatorpaguu Ha Oenke A (GE Healthcare Bio-Sciences, T
ITurrcOypr, wrar [lencuneBanus, CIIIA) u ycTaHOBKH JJIs1 aBTOMaTHYEeCKOH xpomartorpaduu.
ITponykT romumymaba CBs3BIBAIOT M3 cOOpa M YAAJSIOT CBSI3aHHBIE C IPOLIECCOM MPUMECH,
BKJIFOYasl KOMIIOHEHTHI CPeJIbl U CBSI3aHHbIE C KJIeTKaMU-Xo3seBamu npumecu (Hanpumep, JJHK u
OeJoK KJIeTKH-XO035MHA), U MOTEHUALHO MPUCYTCTBYIOIINE BUPYCHI. DJIFOAT, MOTYyYHUBLIMNACS B
pesyabTate npsimoro cesizbianus npoxaykra (I1ICIT) 3aMmopakuBaroT 10 najbHENIIeH o0paboTKH.

[TonroroBka u pereHepanus KOJIOHKH Ha Oeske A

[0213] ITepen 3arpy3koii cOopa ypaBHOBEIIHBAIOT KOJOHKY MabSelect™ Ha Oenke A ¢
nomotneto S0 MM ¢docdara Hatpus, 150 MM xnopuna watpus, 0,1% nomucopbara 80 (PS 80),
pH 7,3 (ypaBHoBewmuBarommii O6ydep). Kontpomupyror pH u nmpoomumocts B 3dduroeHTe
KOJIOHKH, 4TOOBI yOIHUTHCS, YTO KOJIOHKA YPAaBHOBELICHA.

[0214] [Tocne npumenenunst kooHKY MabSelect™ Ha Oenike A MOKHO pereHepupOBaTh C
MOMOILBIO BBeleHHs 6 M ryanuans ruipoxjaopuaa ¢ nocuenyromei npomseiskoit 0,1 M nutpara
Hatpus, pH 3,5, ¢ mocnenyromel MPOMBIBKOH B ypaBHOBeIIMBaromeM OydepHOM pacTBope.
AnbTepHATUBHAs TPOLENYpa pEreHepanuy, KOTOpas TaKKe MOXKET OBITh HCIOJb30BaHA,
BKJIFOYAET MPHMEHEHHE YpPaBHOBELIMBAMOIEro Oydepa C MOCIEAyHLUIuM BBeaeHHeM 6 M
T'YaHUIUH THAPOXJIOPUAIA, 3aTeM ypaBHOBeUINBato1ero oydepa ¢ nocneayomumM seenernem 0, 1
M wwurpara Hatpus, pH 3,5, u 3aTtem ypaBHoBeuuBaroiero oydepa. [Ipu HeoOxogumocT cmMomy
MabSelect™ xpansat B 20% 3TaHoIe.

[Ipouenypa U3roToBieHus

[0215] C6op nponyckanu yepe3 ¢puibTp 0.45 UMKM U 3arpyskajid B KOJOHKY Ha Oenke A
¢ Harpy3koii 20-50 r/n. TTocine mpOMBIBKY KOJIOHKH YpaBHOBEIIUBAOLIMM Oydepom 10 Tex mop,
NOKa MOTJIoLIeHne yabTpaduoneroBoro uznyderus npu 280 HM (Argg) HE BEPHETCS K 3HAUECHUIO
mmuabl yTH <100 MAE/MM, KOJOHKY CO CBSI3aHHBIM NPOIYKTOM rojumymada HpOMBIBAIOT
JOMOJTHUTETbHBIMU 2-6 o0bemamu kosioHku (CV) ypaBHoBemuBaromero oydepa. ITocie storo
BBIMOJIHSIOT MTPOMEKYTOYHYIO POMBIBKY, UCTIONB3Ys 4,5-7,0 00bemoB kosoHku 0,1 M uutpara
Hatpus, pH 5,0.

[0216] TIponykt romumymada >moupyroT ¢ ucrnonb3oBanueMm 0,1 M Oydepa uutpara
Hatpusi, pH 3,5. COop >M0MpOBAaHHOTO MPOAYKTA HAUYMHAIOT C BOCXOMSAIIETO KaHajia CHUTHAJA
Asgo ¢ mmuHOU Tyt >50 MAE/MM ¥ OCTaHaBJIMBAIOT HA HUCXOMSINEM CUTHANE Ajgy C IJTMHOU
nytd >50 MAE/MM. CkopocTh MOTOKa, NPUMEHseMas BO BpeMs 3arpy3kKH, NPOMBIBKH U
3IIOUpOBaHus, coctasysier 150-500 cm/4.

[0217] ITocne cbopa smroat IICIT romumymada wevirpanusyiot go pH 6,0-6,5 ¢ momoriso
npubasnenust 1,0 M tpuc-Oydepa (6e3 Turposanus) u npu Heodxogumocta 1,0 M nmuMoHHOM
kuciotsl (0e3 Turposanusi). Bo Bpems perymmposanus pH smoar IICII nepememuBaroT st
obecrieueHns OHOPOAHOCTH pacTBopa. Jmoar roaumymada IICII ¢ noBeneHHBIM 3HAUYEHUEM

pH orbuparor nnsi ananuza OuoHarpysku mnepen (ubtpauuei uepes 0,2-um ¢unstp. Bropas
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¢unbTpauns wepes ¢uabTp 0,2 uM Moxer ObITh BbINONHEHa, ecau ¢uibtp 0,2 pM,
UCTIONBb30BAaHHBI BO BpeMs mepBoi (uubTpanun uepe3 ¢uibtp 0,2 MKM, HE MpOIIET TNPH
UCTIBITAHNE Ha L[EJIOCTHOCTb.

[0218] OrdunsrpoBanneiii smoar I[ICII  anukBOTUPYIOT B HOJUKapOOHATHBIE
koHreliHepbl. OrdunprpoBannelii smroat IICII orOuparoT nyisa aHanu3a comep:kaHusi MOHOMEDA,
OMOHArpy3KH, SHIOTOKCHMHA W KOHLEHTpaLuH Oejka (HAa OCHOBAHMU KOTOPOH pPAaCCUHTBHIBAIOT
BBIXOZ 3Tama, KOTOPBIH JNOJDKEH COCTaBIATH >55%). OtdunprpoBanuslil smoar IICIT mMoxxHO
XPaHUTh B TE€UEHHE COBOKYITHOTO BpeMeHu <48 uacos mpu Temneparype 15-25 °C u 168 gacos
npu Temneparype 2-8 °C nepen xpanenuem npu temmneparype 40 °C.

Cranus 4

PasmopakuBanue u 0ObEeNMHEHUE 3TI0ATOB NPSMOro cBsizbiBaHus poaykra (I1CIT)

[0219] Ha cragum 4 HeCKOJBKO 3JF0ATOB TpsMOro ces3biBanus mponaykra (IICIT)
Pa3MOPaKUBAIOT, PHIIBTPYIOT U OOBEAUHSIOT Iepen 00paboTKOM pacTBOPUTEEM/IETEPTEHTOM.

IIpouenypa n3roToBieHUs

[0220] Daroarsr TICIT BRIOMpAIOT TaKUM, YTO CPEAHEB3BEILIEHHBIA MO MAacce BO3PACT
nyna IICII cocraBmsin or 15 nmo 51 gHs BrirouuTensHO. 3amopoxkeHHble 3moarbl TICIT
pasMopaxkuBaroT npu Ttemmeparype 15-25 °C. PasmopaXuBaHHME CUWUTAETCS 3aBEPILICHHBIM,
KOIZla JJI0AThl BU3YallbHO HE COIEpXKaT Jbaa. PasMopakuBaHue He AODKHO mpesblmaTh 120
gyacoB. [locne pasmopaxkuBanus, 0OObeIMHEHNA M CMeUMBaHusA nposepsuin pH o0bpennHEeHHbIX
smoaroB [ICIT m mpu HeoOxomumoctu noomwim 3HaueHue pH mo 5,9-6,5 ¢ momoursro
nobasnenust 1bo 1,0 M tpuc-Oydepa (0e3 Turposanust), mubo 1,0 M nuMoHHOH KuCaoTHI (6€3
tutpoBanus). [locne noctmwxenns koHeuHOro 3HadueHus: pH orOuparoT 0OpasLel Mmysa 31H0aTOB
IICIT nna awammza Ouonarpy3ku. KoHueHTpaumio Oenka B myJie pacCYMTBHIBAIOT HA OCHOBE
obmrero oobvema myJia u oduiero kojuuectsa Oenka B myje. O0benunenHbie doathl [ICIT 3aTem
bunbTpyroT uepes GuiabTp 0,2 UM B cMecuTenbHbIi cocyn. OTuIbTpoBaHHbIE U O0BETUHEHHbIE
B nyn smoarsl [ICII MOXHO XpaHUTb B TEUEHHE COBOKYITHOTO BpeMeHH <48 dyacoB mpu
temneparype 15-25 °C u 168 vacos npu temneparype 2-8 °C nepen nanbHeimel o0paboTKoM
Ha cTaauu S.

Cranus 5

Obpabotka pacreopurenem/nereprenrom (P/[1) snmroaros IICIT

[0221] Ha craguu 5 oObenuHeHHBbIe 3JF0AThI MPSMOTO CBsizbiBaHUs nponykra (IICIT)
UHKYOUpyroT ¢ Tpu-H-OyTHndocharom (TNBP) um mommcopbarom 80 (PS 80) (obpaborka
pacTBOpUTENIEeM/IeTEPIreHTOM [P/A]) 4nsa  WHAKTUBAMK  JIEOOBIX  TMOTEHIHAJIBHO
NPUCYTCTBYIOLINX BUPYCOB C JTUIMHIHONW OOOJIOYKOM.

IIpouenypa n3roToBieHUs

[0222] Marounsiii pactBop P/, comepxxammii 2% TNBP/10% PS 80 (mo macce),
MEPEHOCAT B CMECHUTENbHBIN cocyl ¢ myJioMm 31r0aToB [ICII no noctmkenus coorHommenus 0,08-
0,12 (mo obwvemy). PactBOp mnepemmBaroT 11 OOeCHeUeHHs OJHOPOJHOCTH pacTBOpa H
BIIOCJIEICTBUM TIEPEHOCAT B COCYH Aisd uHakTuBanuu. Ilocie mepeHoca BBIMOJHSIOT

MHAKTHBALMIO BHPYCOB C MOMOINBIO MHKYyOAaLMU B TeUeHHE MO MeHblueil Mepe 90 MHUHYT npH
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temrieparype 15-25 °C. 3arpysky oOpabdorannoro P/Jl mpoaykra ronumymada B KOJIOHKY JJIs
KaTHOHOOOMeHHOW Xxpomatorpaduu (cramuss 6) BBINONHAIT B TedueHHe <20 yacoB mocie
nobasyeHust XuMu4deckux areHToB P/J1 (cragus 5).

Cranus 6

KarnonooOmeHHast xpomarorpadust

[0223] Ha craguu 6 marepuan cramuu 5, 0OpabOTaHHBII pacTBOPUTEIEM/IETEPTEHTOM
(P/[), oummaror ¢ wucnonb3oBanueMm konoHkun UNOsphere S™ nns kaTMOHOOOMEHHOI
xpomarorpapuu (Bio-Rad, r. T'epkynec, mrar Kamudopuus, CIIA) u ycTaHOBKH s
aBToMarnyeckorl xpomarorpaduu. Cramuss 6 BBIIOJHEHA C BO3MOXKHOCTBIO — YAAJICHHS
TEXHOJIOTHYECKUX XUMHU4YeCcKkux BeuectB P/J1 (tpu-v-Oyrundocdar [TNBP] u momucopdar 80
[PS 80]) u npyrux npumeceii U3 mpoayKTa.

[TonroroBka U pereHepanus XpoMaTorpapuaeckoil KOJOHKH

[0224] ITepen 3arpy3koil ymakoBaHHYIO KOJIOHKY ypaBHosewmBaroT 30 MM docdarabM
Hatpusi Oydepom ¢ pH 6,5 (ypaBHoBemuBaromuii 0ydep). Kontponupyror pH 1 npoBogumocTs
B 3(prroeHTe KOJOHKH, YTOOBI yOSOUTHCS, UTO KOJIOHKA YPAaBHOBEIIEHA.

[0225] Tlocne mnpumeHeHuss KaTHOHOOOMeHHYK  KoOjJoHKYy UNOsphere S™
pereHepupyroT, npombiBas Oydpepom 50 MM Ttpuc, 1,0 M NaCl, pH 7,6-8,0, a 3aTem npoBoxsT
carauuio ¢ nomombo 1,0 M NaOH u npu mHeodxoaumoctu xpassr B pacteope (0,1 M NaOH).

IIpouenypa n3roToBieHus

[0226] Bo Bpems 3arpy3kum mnponykt, oOpabGortamnbii P/Jl, pasOamBmsior B
TEXHOJIOTUYECKON JIMHWUM BOXOM Ui BIPbICKA C LENbI0 JOCTIDKEHUS HArpy304HON
npoBogumoctH 1,5-4,5 MCw/cm. ITocne 3arpy3ku KOJOHKH 70 Harpy3ku 35-55 r ronumymabda/n
KOJIOHKY MpoMbIBatoT 1,6-6,7 obbemamu kojionku (CV) ypaBHOBewuBaroiero Oydepa, a 3arem
5,2-9,8 obbpemoB kononku 50 MM tpuc-0ydepa, pH 7,6-8,0.

[0227] 3aTtem marepuan 3JOUPYIOT U3 KATHOHOOOMEHHOM KOJIOHKU C HCIOJIb30BAHUEM
50 MM Tpuc, 50 MM NaCl, 6ydepa ¢ pH 7,6-8,0. COop 31F0MPOBAHHOTO MPOAYKTA HAYHHAIOT C
BOCXOJISIIEr0 CUTHAJA TorjoueHus ynbrpaduoneroBoro usnydenus npu 280 HM (Ajg) €
nuHOHN myTH >30 MAE/MM U OCTaHABJIMBAIOT HA HUCXOJSIIIIEM CUTHANE Ajgy ¢ IUTMHOMN MyTH >75
MAE/MM. CKOpOCTh TOTOKA, MPHMEHsEMasi BO BpPeMs 3arpy3KH, NMPOMBIBKA U 3JFOMPOBAHUS,
coctasisieT 45-150 cm/u.

[0228] DsronpoBanHbIN MaTepuan OTOMPAIOT JUIS aHATN3a OMOHATPY3KHU, OEJIKOB KJIETKH-
XO3s5IMHA, OCTaTOYHOro Oenka A, arperaroB W KOHIEHTpauuu Oenka. Beixoxm srtama
PaCCUYMTHIBAIOT MO KOHLEHTPALUHU Oeska, U OH JOJDKEH COOTBETCTBOBAThH >80%. 3aTeM mpoayKT
bunbpTpyroT uepes 0,2-um GuIbTp nepen nanbHeimen o0padoTkoit Ha cTanuu 7.

[0229] B anbTepHAaTUBHOM BapHaHTE OCYINECTBICHUS OOPa3Ibl HIFOUPYEMOro MaTepHaa
OTOMPAIOT JJIsl OLEHKH OMOHArpy3KH, MPOAYKT GUibTpyroT depe3 0,2 um GuiabTp U oTOHMparoT
o0pasupl A aHAINM3a KOHLIEHTPALH O€JIKOB KJIETKU-X035MHA, OCTATOYHOro Oenka A, arperara
u Oenka. BpIxos 3Tama pacCYUTHIBAIOT 1O KOHIIEHTPALUU Oeslka, U OH JIOJDKEH COOTBETCTBOBATH
>80%. 3aTem Ha cTanuu 7 MaTepual MOABEPTal0T JabHeleit oopaboTke.

[0230] Ha cragusix ¢ 6 1o 8 ayis romumymada NOATBEP KIEHHBIN JOMYCTUMBIN AMAIa30H
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(PAR) coBOKymHOTO BpeMeHH O0Opa0OTKHU M BBIIEPIKKH COCTAaBJIsIeT MeHee 4eM 115 dacoB wim
pasen 115 wacam, TtexHonormueckuii nuamna3zoH (MOR) cocraBnser 70-90 wacoB mnpu
KOHTpoJHpyeMoi komHaTtHOM Temmeparype (15-25 °C). CoBokynmHoe Bpemsi o0paboTku u
BBIIEP)KKH OIPENeNsIOT, HauWHas C OKOHYAHHUs SJIOMPOBAHMA IPOAYKTAa HAa CTaauu 6 H
3aKaH4YMBas Ha Havyasle KOHIEHTPALUHU NPOAYKTa HA CTaluu 9, U 3TO BpeMsl BKIIOYAET aKTUBHOMN
00paboTKH ATk, a TAKXKE MPOMEKYTOYHOE BPeMsl BbIIEPKKH Mexay sTanamu. He ycraHOBiIeH
HHUKAKOH crieluUIHBIN A1 KOHKPETHOW CTaauy Nmpeaes It ctanuii 6, 7 wim 8 ¢ y4eTom Toro,
YTO YCJOBUS MaTepuana He U3MeHsIoTes st craguit 3. Takum oOpasom, mapameTrpbl
TEXHOJIOTUYECKOT0 KOHTPOJISI OCHOBAHBI HA O0IEM BPEMEHH Ha TPEX CTAIMSIX.

Cranus 7

AnnoHoobMeHHast xpomarorpadus

[0231] Ha craguu 7 marepuan craauu 6 OYMINAIOT C HCIONB30BAHUEM KOJIOHKH Q
Sepharose™ XI. nns anuoHoobmennoit xpomartorpaduu (GE Healthcare Bio-Sciences, T.
IMutrcOypr, wrat IlencuneBanms, CIIIA) u ycTaHOBKH AT aBTOMAaTHUECKOW Xpomarorpadum.
l'omumymal mpotekaer yepe3 cmony, npu 3toMm yaepxkusarorcs JIHK, npyrme mpumecu u
BUPYCHI (€CJIM OHU NPUCYTCTBYIOT).

ITonroroBka u perenepanus XpoMaTorpapuieckoil KOJOHKH

[0232] Ilepen 3arpy3koii ymakoBaHHYIO KOJIOHKY ypaBHoBemuBaroT 50 MM, tpuc, 50 MM
NaCl Oypepom ¢ pH 7,6-8,0 (ypaBHoBemmuBaromuii Oydep). Kontpomupyror pH
POBOJUMOCTb B 3P PIIFOCHTE KOJIOHKH, YTOOBI YOEIUTHCS, YTO KOJIOHKA YPaBHOBEIIEHA.

[0233] Ilocne mnpumenenust kojgoHky Q Sepharose™ XL nnsi aHHOHOOOMEHHOMH
xpomarorpaduu perenepupyroT, npomsisas 50 MM tpuc, 1.0 M NaCl, 6ydepom ¢ pH 7,6-8,0 ¢
nocieayrwoueil canauuen ¢ nomoupro 2.0 M NaOH u nocnenosatenbHbIMA IPOMBIBKAMH BOJIOM
s uabekumid. 3.0 M KCI, Bomoii anst uabekuunii wnu (tonbko B Janssen Biologics BV [JBV]) ¢
nocnenyomei caHanueit ¢ nomomeo 1.0 M NaOH/1,0 M NaCl u npoMbIBKOH BOJOW ISt
UHBEKIUH, TPU HEOOXOMUMOCTH KOJIOHKY XpaHsT B pacteope (0,1 M NaOH).

IIpouenypa u3roToBaeHUs

[0234] Matepuas, OYHIIEHHBIH C ITOMOIIBIO KATHOHOOOMEHHOH Xpomarorpaduu (craaust
6), 3arpy’kar0T B aHHOHOOOMEHHYIO KOJIOHHY CO CKOPOCTBIO TOTOKAa JJisi HamojHeHus 50-250
cM/4 u Harpy3koi 50-150 r/n. ['onumymad mpoTekaer uepe3 KOJOHKY (pekuM Oe3 CBSI3bIBAHMSA),
U ero coOMparoT, KaK TOJBKO MOTJOMIEeHHe yibTpaduoneroBoro manyueHust npu 280 HM (Azgo)
yBenmuunuBaercsi 10 >30 MAE/Mm pmuebl nytu. Ilocnme 3arpy3kd  KOJIOHKY TPOMBIBAOT
ypaBHOBeHBAOINM OydepoM co ckopocThio moToka 50-250 cm/4. COop 3mr0aTta mpoIOIKAKOT
10 TeX TOp, TIOKa MOKa3aHue Ajgy HE BO3BPALIAETCS K 3HAYSHHIO JUTUHBI yTH >80 MA/MM.

[0235] OGpazen smoata oTOMparOT M aHaaM3a OMOHATPY3KHU M KOHIIGHTPALMH OeJIKa.
BbIxox sTana paccUMTHIBAIOT MO KOHLEHTpPAUMU OeNlka, U OH JOJDKEH COOTBETCTBOBAaTh >80%.
3arem matepuan GuibTpyroT yepe3 0,2 um GuiIbTp nepesn najabHeimed o0padoTKoi HA CTaaUH
8.

[0236] B anpTepHAaTHBHOM BapHaHTE OCYLIECTBJICHUS MPOBOIAT 3a00p 00pa3IoB 3Jr0aTa

11 aHanu3a OMOHArpy3KH, Iocie 4ero Matepuan GuibTpyroT uepes 0,2 uM GuibTp U oTOUparoT
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oOpasupl Ui OmpeneNeHus KOHLEHTpauuu Oenka. BbIXom »3Tama pacCUMTHIBAIOT 110
KOHIIEHTpalun Oejka, U OH JOJDKeH coorBeTcTBoBaTh >80%. 3artem, ecnu Tpebyercs ms
oOpabotku Ha craguu 8, matepuan pasdasisior S0 MM Tpuc, S0 MM NaCl 6ydepom ¢ pH 7,6-
8,0 no xoHneHTpauu Oenka <6,5 r/JI u cMemMBAaIOT nepen JaibHelne o0paboTKoN Ha CTaauu
8.

[0237] Ha cragusix ¢ 6 1o 8 s romumymada MOATBEPKAESHHBIN JOMYCTUMBIN AHana3oH
(PAR) coBokymHOro BpeMeHH 0OpaOOTKH M BBIIEPKKH COCTaBIsieT MeHee ueM 115 uacoB mim
paBen 115 wacam, TtexHonmormueckuii nuamnazon (MOR) cocraBnser 70-90 wyacoB mpu
KOHTponupyeMoii komHatHoi Temmepatype (15-25 °C). CoBokymHoe Bpemsi OOpabOTKH |
BBIIEPXKKU OMNPENeNIOT, HauWHAasi C OKOHYAHHUs SJIOUPOBAHMSA MPOAYKTAa HAa CTaguu 6 |
3aKaHYMBAs HA HavyaJie KOHIEHTPALUHU NMPOAYKTA Ha CTAANH 9, ¥ 5TO BPEeMs BKJIFOYAET aKTUBHOU
00paboTKH 3TAlbl, a TAKXKe MPOMEKYTOYHOE BPEMs BBIIEPIKKH MeXy dTanamu. He ycTaHOBJIeH
HUKAKOW crieu(UUHBIN 111 KOHKPETHOW CTaJuy Mpeaes Al cTanui 6, 7 wim 8 ¢ y4eToM Toro,
YTO MapaMeTPhl TEXHOJIOTHIECKOTO KOHTPOJISI OCHOBAHBI OOIEM BPEMEHH Ha TPEX CTAIMSIX.

Cranus 8

QunbTpanys 11 yOaNIEeHUs BUPYCa

[0238] Ha craguu 8 wmarepwan craauu 7, OYMINEHHBIA AaHHOHOOOMEHHOMH

xpomarorpadueli, GUIBTPYIOT depe3 yaepskuBatroumii BUpychl GuinbTp NFP™. Ilensto 3TOMH
CTaJUH SABIIETCS YAAIEHUE MOTEeHIHAIBHO MPUCYTCTBYIOIUX MEJIKUX M KPYITHBIX BUPYCOB.

ITonroroska punsrpa NFP™

[0239] Ilepen wucnonb3oBanueM ¢uibTpel NFP™  ycTaHAaBIMBAaIOT B CHUCTEMY
¢unbTpaumn  NFP™ mpombiBatOoT BOMOW Ay UHBEKUMH M aBTOKJIaBupyroT. Ilocre
aBTOKJIABUPOBAaHUS (DUIBTPBHI NMPOMBIBAIOT BOMOHM [JIs1 MHBEKIUI, a 3aT€M HCHBITBIBAIOT Ha
npoHuIaeMocTs. @uibTpsl ypasHoBemmsaroT S0 MM, tpuc, S0 MM NaCl 6ydepom ¢ pH 7,6-8,0.
Konrpomupyror pH u npoBomumocts B uibrpare, utoObl yoeautscs, uto ¢uisrp NFP™
yPaBHOBELIEH.

[0240] ITocne punbrpanmu npoaykra u npombiBku Oydepa ¢unbtpsr NFP™ npoepsitoT
WHJIMBUYAJIBHO HA LIEJIOCTHOCTb.

IIpouenypa n3roToBieHUs

[0241] TIpu HEoOXOAMMOCTH MPOAYKT, OYHIIEHHBIH C TOMOINBID AHUOHOOOMEHHOMH
xpomarorpadueti (Ha cragun 7), pazdasmsum 50 MM tpuc, SO MM NaCl 6ydepom ¢ pH 7,6-8,0
10 KOHIeHTpaunu Oejka <6,5 /i nepen ero guiasrpanueii. [locne pasdaBieHus MONyYUBIIUHCS
PacTBOp MEPEMELIHNBAIOT, a 3aTeM PIIbTPYIOT Yepe3 puibTp 0,2 pMm.

[0242] PazbaBneHHBIH MPOAYKT 3aTeM (UIBTPYIOT 4Yepe3 ypPaBHOBELICHHbIE (UIBTPHI
NFP™ nipu nasnesnu <3,1 Gap. Ha MeMGpaHbI MPHKIAABIBAIOT HATPY3KY <725 r/m> HaualbHyio
CKOPOCTb TIOTOKA IS (PMIIBTPALIUHU MPOAYKTA MOTYT PErHCTPUPOBATh B TedeHne 20 MUHYT NOCIIe
Hauana (UIbTPalMK MPOAYKTA Ui 3TOro mpouecca. llepBoHa4danpHBIA MOTOK (HIBTPALUH
IPOAYKTa MOXKET OBITh 3aperucTpUpoBaH B npenenax <154 i qnsa 9 ¢unprpos mwim <171 n nns
10 ¢unpTpoB mocne Hauana QuibTpaunu npoaykra. KOHTPOIHPYIOT CHIDKEHHE CKOPOCTH

IIOTOKaA, 4TOOBI 00ECIIEYUTD COKpall€eHue 10 CpaBHCHUIO C HavaJbHOH CKOpPOCThIO IIOTOKa
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(ompenensieMoii Kak CHIDKeHHE CKopocTu notoka 0%), He npesbimaroinee 74%. B cinyyae, korna
CHIDKEHHE CKOPOCTH IOTOKa JOCTUraeT npenena 74% (ompenenseMoro Kak mpenes CHUKEHUs
CKOPOCTH TIOTOKA), MOTYT OTCOE€OUHHUTH (UIBTP M OCTAHOBUTH IOAAYYy NPOAYKTA K 3TOMY
¢unbTpy. OTcoenuHEHHBIH (QUIBTP BO3BPAILAIOT B TEXHOJOIMYECKYIO JIMHHUIO Ha JTal
npombiBkH Oydepa mocne 3arpy3ku. Bo Bpemst ¢punbTpannu, €Ciiv CHIDKEHHE CKOPOCTH MOTOKA
nocturaet npenena 74% (onpenensiercs Kak mpenes CHUKEeHUsT CKOPOCTH TIOTOKA), (PUIIbTPALIUEO
MOKHO OCTAHOBHUTb M HEMEJICHHO BBIIIOJIHHUTH MPOMBIBKY Oy(epom.

[0243] ITocne 3aBepiuenus: GUIBTPALUN CUCTEMY, BKJIIOYAOINYIO (PUIBTPBI, IPOMBIBAIOT
50 MM Tpuc, 50 MM NaCl Gypepom ¢ pH 7,6-8,0, B oGmem komuuectse <10,1 /M7, mpu
nasnennn  guapTpamn <3,1 Oap. bydep, HCHONb30BaHHBIA AJIST MPOMBIBKH, COOHPAIOT,
OOBEIUHSIIOT U CMEIIUBAIOT C OCTAJBHOH YaCTBIO MPOAYKTA, (PUIBTPOBAHHOTO Yepe3 (UIbTP
NFP™, y orOGuparoT oOpa3iibl sk OLIEHKH OMOHArpy3KH W KOHLIeHTpaunu Oenka. Beixon sramna
PACCYUTHIBAIOT MO KOHIEHTPAIMU Oelika, U OH JTOJKEH COOTBeTCTBOBATh >90%. OO be IMHEHHBIIH
¢unbTpar yepes gunpTp NFP™ 3arem ¢unstpyror yepe3 puaptp 0,2 UM mepen naipHEHIIe
obpaboTkoii Ha cTannu 9.

[0244] O6pa3up! pa3daBiIeHHOrO MaTepuaia coO CTaauu 7 MOXKHO OTOUpATH JJIsl aHATN3a
OMOHArpy3Kkd HENOCPEACTBEHHO mniepen ¢uibTpoBanueM uepe3 ¢uuptp NFP™. Tlocne
3aBepIIeHus] GUIBTPALIUN CUCTEMY, BKIFOYAKOLIYIO (HIBTPBI, poMbiBatoT S0 MM Tpuc, 50 MM
NaCl Gypepom ¢ pH 7,6-8,0, B obmem komnudectse <10,1 1/M”, npu nasiesnn GpuisTpamun <3,1
O6ap. bydep, ncnonp3oBaHHBIA NI MPOMBIBKM, COOMPAIOT, OOBEAMHSIOT U CMELIMBAIOT C
OCTaJIbHOM 4acThi0 MaTepuana, ¢puibTpoBaHHOrO uepe3 ¢unbTp NFP™, 1 orGuparoT oOpasusl
IUIA aHaJIM3a KOHIEHTpauuu Oenka. BbIxox 3Tama paccUMTHIBAIOT MO KOHLEHTpALUH Oenka, U
OHa JIOJKHA COOTBETCTBOBATh >90%, mepen nanbHeleit o0paboTkoi Ha cTaauu 9.

[0245] Ha cragusx ¢ 6 no 8 aist romuMymada MmoaTBepKIASHHBIH AOMYCTUMBIH AHUaa3oH
(PAR) coBokymHOro BpeMeHH 0OpaOOTKH M BBIIEPKKH COCTaBysieT MeHee 4eM 115 wacos mim
paBen 115 wacam, TtexHonormueckuii nuamnazoH (MOR) cocraBnser 70-90 wyacoB mpu
KOHTpOJHpyeMoii komHaTtHO# Temneparype (15-25 °C). CookynmHoe Bpemsi o0pabOTKH U
BBIIEPXKKH OINPENeNsIOT, HauWHAas C OKOHYAHHUs SJIOUPOBAHMSA MPOAYKTAa HAa CTaguu 6 |
3aKaHYMBas Ha HayaJie KOHIEHTPALUU NMPOIYKTA HA CTaIUU 9, M 3TO BpeMsl BKIIFOYAET aKTUBHON
00paboTKH 3TAlbl, a TAKXKE MPOMEKYTOYHOE BPEMs BBIIEPIKKH MEXy dTanamMu. He ycTaHOBJIeH
HUKAKOW crieu(UUHBIN 11 KOHKPETHON CTaJuu Ipeaes sl cTanui 6, 7 wiu 8 ¢ y4eToM TOro,
YTO MapaMeTpPhbl TEXHOJIOTHYECKOTO KOHTPOJISI OCHOBAaHbI OOIIIEM BPEMEHHU Ha TPEX CTaJUsX.

Cranus 9

KoHnnentpauus u quaguibTpaus Ui MOJyYeHUs1 HepachacoOBaHHOTO MPOAYKTA

[0246] Ha craguu 9 wmarepuan craguu 8 KOHLEHTPUPYIOT M IUAPHIBTPYIOT IS
no0aByieHUsI SKCLUIHEHTOB B COCTaB. 3aTéM K KOHLEHTPHUPOBAHHOMY U TUA(PHIBTPOBAHHOMY
pactBopy ronmumymada mpudasisitor nojrcopoar 80 (PS 80) ¢ monydyenrnem HepachacoBaHHOTO
IPOAYKTA.

ITonroroBka cucTeMsl ynbTpadUIbTpanuu

[0247] Tlepen mpumMeHeHHEM CHUCTEMY YJIbTPa(UIBTPALMH, BKIFOYAIOLIYI0 MEMOpPaHBI,
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ypasHosemuBaroT S0 MM Tpuc, 50 MM NaCl 6ydepom ¢ pH 7,6-8,0. 3nauenune pH ¢punprpaTa u
peTeHTaTa KOHTPOJIUPYIOT AJisi 0OeCreueHus] ypaBHOBEIINBAHISI MEMOpPaH.

[0248] Ilocne mpumeHeHHs] cHCTeMYy YIbTpadpUIbTPALUKM, BKIIOYAIOIIYI0 MeMOpaHBbI,
CaHUPYIOT MyTeM MPOMbIBKU BOJOH /u1st mHbekuuii u 1,0 M NaOH. 3arem cucteMy npombIBatOT
BOJIOM JI1 MHBEKLUI U BBINOJHIIOT UCIBITAHWE Ha HOPMAJIU30BAHHYIO BOAONPOHMLIAEMOCTb.
ITpu HEOOXOAUMOCTH CHCTEMY U MEMOpPaHbI XPaHAT B MOIXOAIIEM PacTBOPE.

IIpouenypa U3roToBieHuUs

[0249] ITpoaykT romumymaba, OYMIICHHbIH NyTeM (PUIBTPALMU JIJIsl YOAJICHUS BHpyca
(Ha cramuu 8), koHueHTpupoBayu a0 40-90 r/n w nUAQUIBTPOBANIM, HCMOIB3Ys 8-12
nuapuIBTPAIMOHHBIX 00beMOB Oydepa, comepxkamero 10 MM ructuauna, 4,5% copbura, ¢ pH
5,3 (mmadpunbrpaunonsbii Oydep). Tlocne aumadunprpanmm tectupyrot pH, mpoBogumMocTs u
OCMOJISUTBHOCTB (pribTpara, uToObl yOenuthes: B moyiHoM 3ameHe Oydepa. [ocie 3amens Oydepa
pPacTBOP CBEPXKOHUEHTPUPYIOT A0 <180 /11, a 3aTeM MU3BJIEKAOT MyTEM OTIOPOKHEHUS] CUCTEMBI.
B mpouecce xoHueHTpanmu, AUaQUIBTPAlMM W CBEPXKOHLIEHTPALMH [aBJICHHWE NONAYd M
peTeHTaTa MOXKHO PEryJHpOBaTh TaK, YTO OHO cocTaBisieT <2,8 OGap u <2,1 Gap COOTBETCTBEHHO.
B anprepHaTMBHOM BapuaHTe OCyLIecTBIeHHs paaBineHne B MemOpane (TMP) wmoxHO
peryianpoBatb Ha YypoBHe <25 0ap BO BpeMs KOHLEHTpauud, AdapuIbTpaLUd U
cBepxKoHLEeHTpanu. KoHTpoampyioT Temmnepatypy Oaka-Hakonuress Ha ypoBHe <35 °C.

[0250] Tlocme ompeneneHust KOHLEHTpALUM Oejka B CBEPXKOHLEHTPUPOBAHHOM
NpoAyKTe ronumyMada OCTaBIIUICS MPOMYKT H3BJIEKAIOT M3 CUCTEMbI C IIOMOIIBIO ITPOMBIBKH
Oydpepom, ucnomedysi <100% ot pacueTHOro KoJudecTBa nuapUIbTPALUOHHOTO Oydepa,
HeoOxonumoro st pasBepeHus. Ilocne ompeneneHuss KOHLEHTpALuu Oenka B 0OBEIUHEHHOM
BOCCTAHOBJICHHOM Oy(epHOM pacTBOpe IJIsi MPOMBIBKM M KOHLIEHTPUPOBAHHOM roiumymade
KOHLIEHTPALMIO TMPOAYKTAa JAOMOJHHUTEIBHO KOPPEKTUPYIOT myTeM pobasiaenus <100%
pacdyeTHOro Koiu4ecTBa AuadpuiIbTparmoHHOro OydepHOro pacrBopa, HEOOXOIMMOIO I
pa3BeneHusi. KOHTpOIUPYIOT BBIXOJ, M OH JIOJKEH COCTAaBIATh >90%.

[0251] 3aTem monyuaroT HepacdacoBaHHBIA NMPOAYKT myTteM npudasienus 1% PS 80 B
10 MM rucrugmna, 4,5% copbura, Oydepe ¢ pH 5,3 K KOHUEHTPUPOBAHHOMY U
auauIETPOBAHHOMY MPONYKTY rojuMymada B cooTHoureHnu oydep k nponaykry 0,013-0,017%
(macca/obbem). ITocne moGaBneHusT MPOAYKT roiuMymada MepeMENIMBAOT ISt OOeCredeHuUsI
roMoreHHocTu pacteopa. OtOuparoT obOpasubl HepachacOBAHHOTO MPOAYKTA Ui aHAJH3a
OMoHarpy3ku U QUIBTPYIOT C MOMOIIBIO MPEIBAPUTENBHOTO QHIBTPA, MOCHE Yero (priIbTpyroT
gyepe3 ¢punsTp 0,2 uM B monmkapOoHaTHBIE KOHTeHHephpl. OOpasLbl MPOAYKTOB OTOUPAIOT IS
UCTIBITAHUH ToinuMyMada Ha OJHMrocaxapuabl M BBIXOJ Hepac(hacOBAHHOTO IMPOAYKTA.
KoMno3nuuioo  onMrocaxapuaoB — AHAIM3UPYIOT € TIOMOLIBKD  HOPMasbHO-(ha30BOit
aanoHooOMeHHoN BOXKX ¢ ¢uyopecueHTHBIM neTekTupoBaHueM. J[o w/mmm mocnie nocienHei
¢unbTpaunn uyepes ¢uiptp 0,2 uM HepachacCOBaHHBIH MPOAYKT MOXHO BBbIIEPKUBATH IPH
temneparype 15-25 °C wmu npu 2-8°C B Tedenue B obOmeil cnokHoctu <120 uwacoB mepen
xpaneHueM npu <-40 °C.

IIpumep 6 - Ilpumenenue ananuza nepexoma ramma-pacnpenenenus (GDTA) nus
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KBaJH(PHUKALNN KOJOHKH Il XPOMATOrpaUIeCKHX KOJIOHOK HCIIONIb3YEMBIX ITPH U3TOTOBJIEHUH
npernapara SIMPONI® (ronmumymad)

[0252] B sTom npumepe onucaHo npuMmeHeHune cnocodba GDTA k xpomarorpaduueckum
KOJIOHKaM IIPU OYUCTKE B Mpouecce u3rorosyieHus anturen k TNF, nanpumep, anturen k TNF-a
SIMPONI® (ronmumymal), Harpumep, ¢ nomorbio apguHHON Xpomarorpaduu Ha Oenke A Ha
craiuu 3, KaTHMOHOOOMEHHOH xpomarorpadueii Ha cragun 6 ¥ aHHOHOOOMEHHOW
xpomatorpadueii Ha craguu 7.

Cranus 3 - konoHka 1yst aduHHON XpoMaTorpaduu Ha Oeke A

[0253] [ns cramum 3 npu wucnosgb3oBaHMM KoyoHku MabSelect™mis  adduHHON
xpomarorpaduu Ha Oenke A BKIFOYAIH MPOaHATU3NPOBAHHbBIE MIEPEXOIHbIE (PPOHTHI, HATIPUMED,
¢ponT smoupoBanust (®@ur. 40), ¢GpoHT, oOpazoBaHHBI BO BpeMs CaHALMH T'YaHHIUH
rugpoxiopunom (@ur. 41), u ppoHT, 00pa3oBaHHBIN BO BpeMsl MPpOMBbIBaHUs nocie caHauuu 0, 1
M uurparom Hatpust ¢ pH 3,5 (®ur. 42). IlokasaHHble Pe3yJbTaThl MPENCTABISIOT COOOH
nanHble aHamm3a 160 maptuit npenapara SIMPONI® (romumymal). [IpensapurenbHasi OLleHKA
TPEHIOB MOKA3bIBAET HEKOTOPOE CMEIEHHEe, OUEBUAHOE U POU3BOJUTEIBHOCTH KOJIOHKH, U
HEKOTOpBbIE pa3Nuyms, HaOJFoJaeMbple MEXIy CHCTEeMaMH KOJIOHOK. IlonmHBIA aHamu3 3TuX
JAHHBIX, BKIIIOYas CPaBHEHHE C APYrod NOCTYMHOH uH(OpMauueil 0 mapTHH U JAHHBIMH O
NPOM3BOIUTENBPHOCTH KOJIOHKH, OyIeT 3aBepIIeH IJIsl YCTAHOBJIEHUS KOHTPOJBHBIX IMPENENIOB
I TpUMeHeHus1 B Oyaymiero mpumeneHust crocoda GDTA nis MoHuTOpHHra mporecca B
pPEKUME PeaTbHOTO BPEMEHH.

Cranus 6 - KOJIOHKA 7151 KATHOHOOOMEHHOH Xpomarorpaduu

[0254] [ns cragum 6 ¢ wucnonb3oBaHuu  KOOHKU  UNOsphere S™  nus
KaTHOHOOOMEHHOI Xpomarorpaguu BKJIOYATH MPOAHATU3UPOBAHHBIE MEPEXOAHbIE (DPOHTHI,
HarpuMmep, (QpPOHT, OOpa3oBaHHBII BO BpeMsl BBENEHHMsS MaTepuaia, 00pabOTaHHOrO
pactBopureneM /nereprenrom (P/J1) (®@ur. 43), pponT, 00pa3oBaHHBINA BO BpeMs SIIOMPOBAHHS
(®ur. 44), u ppoHT, 0Opa30BaHHBIN BO BpeMst CHATUS Oenka ¢ KoynoHkH (Pur. 45). [lokazaHHbIE
pe3yabTaThl TPEACTABIAIOT CcOOOH naHHblE aHanmu3a 72 maptuii npemapara SIMPONI®
(romumyma0). IlpenBapurenbpHas OLIEHKA TPEHAOB IIOKAa3bIBAET HEKOTOPOE CMEIICHUE,
OYEBUIHOE JJISl TIPOU3BOAUTEIBHOCTH KOJIOHKH, M HEKOTOPbIE Pa3JIndusi, HAOII0JaeMble MEKAY
CHUCTEMaMHU KOJOHOK. I1onHBIN aHanu3 5TUX NaHHBIX, BKJIKOYas CPABHEHHE C APYTOM AOCTYIHOU
uHpopMaLrel 0 MapTUU W JAHHBIMH O MPOU3BOAUTEIBHOCTH KOJOHKH, OyZeT 3aBeplueH yis
YCTAHOBJIEHHsI KOHTPOJBHBIX MPEIENOB Ui NMPUMEHEHHs] B OyAyInero NMpUMEHEHHus crocoda
GDTA 1151t MOHUTOPHHTA MPOLECCA B PEKUME PEATbHOTO BPEMEHH.

Cranus 7 - KOJIOHKA /17151 aHHOHOOOMEHHOH Xpomarorpaduu

[0255] Jns cramum 7 ¢ wucnonb3oBanneMm KojoHkun Q Sepharose™ XL g
aHMOHOOOMEHHOH XpomaTtorpaduu BKIOYEHBl MPOAHAIU3UPOBAHHBIE NEPEXONHbIE (PPOHTHI
Hanpumep, ppoHT, 00pa3oBaHHBII BO BpeMsl OUUCTKU THAPOKCUAOM HaTpus (Pur. 46), u GpoHT,
oOpa3oBaHHBI BO Bpems CHATUS Oenka ¢ konoHKU (Pur. 47). IlokasaHHbIE pE3yJIbTATHI
NPEACTaBISIIOT coOON naHHble aHamu3a 71 maprum mpemnapara SIMPONI® (rommmymad).

HpenBapnTeanaﬂ OLICHKa TPCHAOB IIOKA3bIBACT HEKOTOPOEC CMCIICHUC, OYCBUAHOC IJIisA
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NPOM3BOIUTENBHOCTH KOJIOHKHM, W HEKOTOPBIE pas3iuuus, HaOMI0JaeMble MEXIy CHCTEMaMU
KOJOHOK. IlonHBIM aHanu3 3TUX JAaHHBIX, BKJKOYas CPaBHEHHE C JAPYrOH JOCTYIHOU
uHpOpMaLKell O MapTUH M JAHHBIMH O NPOU3BOIUTENIBHOCTH KOJIOHKH, OyZeT 3aBeplIeH A
YCTAHOBJIEHHsI KOHTPOJIbHBIX IPENENOB i NMPUMEHEHHs B OyAylnero NpuUMeHeHus crocoda
GDTA nns MOHUTOpPHHTA IIPOLIECCa B PEXKUME PEaNbHOTO BPEMEHU.

[0256] XoTrs npennmoyTHUTENbHBIE BAPUAHTBI OCYIIECTBICHUS H300paK€HBI M OMHCAHBI
noApoOHO B TAaHHOM JOKYMEHTE, CIIeLUAICTaM B COOTBETCTBYIOIIEH 00JaCTH TEXHUKH Oyaer
OYEBHUJIHO, YTO Pa3IMYHbIC MOAU(UKAIINHU, JOMOJHEHHS, 3aMEHBI U TOMY MOA00OHOE MOTYT OBbITh
crnenanbl 03 OTKJIOHEHUs! OT CYIHOCTH M300PETEeHUs], U MOITOMY CUHTAETCS, YTO OHHU BXOJSAT B

00BeM n300peTeHus, Kak OmpeneieHo B cienytomei Gpopmyne n3o0peTeHus.
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D®OPMYJIA U3OBPETEHUS

1. Cnocob skcmryaranuu XpomMarorpagMuecKoi KOJIOHKH B CIIOCO0axX MPOU3BOACTBA IS
nonyuenuss anturen K TNF, npuuem anturena x TNF comepxar tsokenyro nens (TLI),
COIEpIKAIIYI0 aMHUHOKHUCIIOTHYIO mocienoBarenbHocTh SEQ ID NO: 1, u nerkyro uens (JILI),
COIepKAINYI0 AMMHOKHCJIOTHYIO mocienoBarenbHocTh SEQ ID NO: 2, umm  ee
AHTUTEHCBS3BIBAIOLINH (PPArMEHT, IIPH 3TOM YKa3aHHBIN CIIOCOO BKIIOYALT:

PETUCTPALIMIO0 BBIXOAHOIO CHUTHAJa KOJIOHKH U MapaMeTpoB CYMMAapHOrO IMOTOKAa 4epes
aBa Win Oojiee MHTEPBAJIOB AJIsl 1O MEHbLICH Mepe OTHOTO MEPEeXOAHOro (pOHTA MOABHIKHON
(a3l BO Bpemsi MEpBOW ONepauuu Xpomarorpaduyeckoll KOJIOHKH, COAeprKalleld Hacaaky
KOJIOHKH;

OTpeNesIeHHe MOJEIbHON KyMYJIATUBHOW KPHUBOW raMMa-pacrlpefesieHnss HA OCHOBaHUHU
3apErUCTPUPOBAHHOIO BBIXOJHOIO CUTHANIA KOJOHKH U MApaMeTPOB CYMMApPHOTO MOTOKA IS 10
MEHBIIEH Mepe OTHOTO MEPEXOTHOro (POHTA MOABUKHON (a3el ¢ UCTIONb30BaHHEM (HopMyJb la
IUTsI TIepeiHero nepexonHoro Gpponta umu Gopmydsr Ib mis 3anHero nepexogHoro GppoHTa,

1 V-V;
c=1- ﬁy(k, T) ®opmyia la

501051

1 V-v;
C = @y(k, T) CDopMyna Ib

rne C - BBIXOOHOW CHTHal KOJIOHKH JUIA 3amaHHoro V, V mpexncrasisier coboi
CYMMapHBIH MOTOK, AeNeHHbIH Ha 00beM KooHKH, a k, 0 u V; npexncrasisator codoit mapameTpsl
¢dopmbl, MaciiTaba U CMELIeHHUs, HCTIONb3yeMble 11 00pa30BaHMs KPUBOI;

pacder 3HA4YE€HHUs BBICOTHI, SKBUBAJIEHTHOH Teopernueckoil tapenke (BOTT) nusa mo
MEHbLIEH Mepe OTHOTO MEePEXOAHOro (PpoHTa MOABIIKHON (as3bl ¢ ucnoib3oBaHueM Gopmyst 11

Y apaMeTpoB KyMyJIATUBHOHN KpUBOH ramma-pacnpenenenus k, 6 u Vi,

o2
B3TT = FL
®opmymna 11
rae

o =+ k6?2

L=nnmHa KOJIOHKH, U

OLICHKa KaueCTBa HACAIKH XpOMAaTorpauuecKOoll KOJIOHKHM Ha OCHOBE YKa3aHHOTO
paccuntanHoro 3HadeHust BOTT.

2. Crioco0 mo 1. 1, TOMONHKUTENbHO BKIJIFOYaFOIIHIA:

KOHIWLIMOHUPOBAHUE, 3aMEHy WJIM T[OBTOPHOE HAMOJHEHHEe XPOoMaTorpapuiecKon
KOJIOHKH HA OCHOBAHHUH YKa3aHHOH OLICHKHU.

3. Cnocob mo m. 1, TONMOJHUTEIEHO BKITIOYAROIIHMN:

PErUCTPALIMI0 BBIXOJHOTO CUTHAJIa KOJOHKH M MapaMeTpPOB CYMMAapHOTO MOTOKa Yepes

aBa Wiy 0OJee MHTEPBAJIOB Il COOTBETCTBYIOIIETO NMEPEXOAHOr0 (PpOHTa MOABIKHON (has3sl BO
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BpeMs1 OJJTHOTO WK OoJIee MOCIeAYIOINX MPUMEHEHUH HacalKi XpoMaTorpaduIecKkoil KOJIOHKY;

BBIITOJIHEHHE YKA3aHHOTO OIpEeAeNeHNs] U YKa3aHHOTO BBIYMCICHUS C TIOMOIIBIO
BBIXOJJHOTO CHTHajla KOJIOHKH U INapaMeTpOB CyMMAapHOI'O IOTOKA, 3aperuCTPUPOBAHHBIX BO
BpeMsl KaXIOro W3 OAHOrO MM Ooyee  TOCIEAYIOUIMX  TNPUMEHEHUH  HacaaKH
Xpomarorpauueckoi KOJIOHKH;

onpenenenne 3HaueHns BOTT Hacankm Xpomarorpadpuueckoil KOJOHKH BO BpeMs
KQXKIOr0 M3 YKa3aHHBIX OIHOrO MWiM 0Oojee MOCIHeNyILIUX IPUMEHEHHH Ha OCHOBAaHWUHU
YKa3aHHOTO UCTIOJTHEHHSI,

COCTaBJIEHHE TpeHnaa onpeneneHHbX 3HaueHwin BOTT nHacagku xpomarorpaduueckoit
KOJIOHKH JUTs ABYX WJIH 0OOJiee MOCIeAYOINX MPUMEHEHNH;, 1

ONpeNeNieHne HM3MEHEHHUs] KadeCcTBAa HACaAKd XpOMaTorpaduyeckoil KOJOHKH Ha
OCHOBAHMH YKa3aHHOTO COCTABJIEHHOTO TpPEHAA, NpPUYEeM YKa3aHHOE KOHIWUIMOHUPOBAHUE,
3aM€Ha WJIHM TIOBTOPHOE HAIOJHEHHE XPOMAaTorpaduyeckol KOJOHKH OCHOBAaHO Ha YKa3aHHOM
OTIPENeICHNH.

4. Cnocob mo m. 3, rue yeenudenune 3HaueHuss BOTT nacanku xpomarorpadudeckoi
KOJIOHKH B OHOM WK OoJiee TMOCIEAYIOINX NMPUMEHEHUSX YKa3aHHOH HAcaIkHu KOJIOHKH 10
cpaBHeHUIO co 3HaueHueM BOTT nHacamku xpomartorpaduueckoii KOJIOHKH B OTHOM WiH Oojee
pPaHHUX NMPUMEHEHMSIX YKa3aHHON HACaJAKU KOJIOHKH ONpEAENsieT CHIKEHHE KadeCTBa HAaCaIKh
XpoMaTorpaduueckoil KOJIOHKH.

5. Cnocob mo m. 1, rae perucTpupyroT BBIXOAHOH CHUTHAJI KOJOHKH U TapaMeTpbl
CYMMAapHOTO TOTOKA JJISl IBYX MJIU OoJiee pa3invHbIX (PPOHTOB Nepexoa MOABUKHOMN (a3bl BO
BpeMsl YKa3aHHOM IepBOH oOmnepanyy HAlOJHEHWs] KOJOHKH, IpH4YeM YKa3aHHbBIH Criocod
BKJIFOUAET:

BBIIOJIHEHHE YKA3aHHOTO OIPENENIEHUS] U BBIYUCIIEHUS C MIOMOIIBIO BBIXOJJHOI'O CUTHAJIa
KOJIOHKU M TAPaMeTPOB CYMMApHOTO IOTOKA, PETHCTPUPYEMBIX JUIsl KaXKIOr0 U3 ABYX Win Oosee
pa3nuYHbIX (DPOHTOB Tepexona MOABMKHON (ha3bl HE3aBUCHMO JJIsi BBIUYHCIEHHS 3HAYEHUS
BOTT pnst kasknoro u3 AByx win Oosiee pa3iuyuHbIX (PPOHTOB mepexoaa MOABUKHON (aswl,

OLIEHKY Ka4eCTBa HACaIKH XpoMmarorpaduueckoli KOJOHKA Ha OCHOBE IBYX HJIHM Ooee
paccuntaHHbix 3HaueHui BOTT, mpu sToM ykazaHHOe KOHAMLIMOHHPOBAHHE, 3aMeHa WU
NIOBTOPHOE HATIOJHEHHE XPOMATOrpahUIeCKOl KOJIOHKH 3aBUCAT OT YKa3aHHON OLIEHKH.

6. Cnocob mo mobomy u3 m. 1-5, roe xpomarorpaduyeckyro KOJOHKY BBIOMPAIOT U3
TPYIIBL, COCTOSIIIEH M3: KOJNOHKH s adpuHHON XpomaTtorpadun Ha Oenmke A, KOJOHKH IS
KaTHOHOOOMEHHO! XpoMaTorpadpuu U KOJIOHKH JJIs aHHOHOOOMEHHOH Xpomartorpadum.

7. Cnoco0 mo 1. 6, rae konoHka s ahduHHOM xpomarorpadun Ha Oenke A COmepIKUT
KoJoHKY A MabSelect™ nns  addunHON xpomarorpaduu Ha Oenke, KOJOHKA JUISI
KaTHOHOOOMeHHOH xpoMaTtorpaduu cogepxkut kojonky UNOsphere S™ njist kaTHOHOOOMEHHOM
xpomarorpaduu, a KOJOHKa Uil aHHMOHOOOMEHHOH Xpomartorpaduu COINEpKUT KOJNOHKY Q
Sepharose™ XL nnst aHnoHOOOMEHHOH Xxpomartorpaduu.

8. Crioco0 1o . 6, rae nepexoaHblil PPOHT MOABUKHOHN (a3bl B KOJOHKE A adPUHHON

xpomatorpadguu Ha Oenmke A oOpasyercs w3 OmHOrO uiau Oojee (POHTOB, BBIOPAHHBIX U3
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TPyMIbL, cocTosiiei us: gponra, odpasyromerocs npu dmouposannu antuten kK TNF, ¢ponra,
o0pasyromierocss Mpu CaHALMM KOJIOHKH T'YaHHIUH THAPOXJIOPUAOM, (pOHTa, 0Opa3yromerocs
IIPU NPOMBIBKE KOJIOHKH rtocie caHauuu 0,1 M nurpara natpus ¢ pH 3,5.

9. Cnocob mo m. 6, rae nepexonHblii (PPOHT MONBUXKHON (a3bl B KOJOHKE IS
KaTHOHOOOMEHHOM xpomarorpaduu oOpa3yercsi u3 OTHOro wim 6ojiee PPOHTOB, BRIOPAHHBIX U3
TPYIIbL, COCTOsLIeH w3: (poHTa, oOpasyroiierocs Tmpu 3arpy3ke oOpabOTaHHOTO
pacteoputenem/nereprentom (P/JI) marepuana, comepxkamero antutena k TNF, ¢ponra,
obpasyromierocss mpu smroupoBannu antured kK TNF, u ¢ponrta, obpasyromerocsi B Te4eHUe
cHsITHs OeJTKa C KOJIOHKH.

10. Cnoco6 mo m. 6, rme mepexonxHblii (POHT MONBHXKHON (pa3bl B KOJIOHKE IS
AHUOHOOOMEHHOM Xpomartorpaduu odpasyercs U3 OMHOro win Oojiee PPOHTOB, BHIOPAHHBIX U3
TPYIIIBL, COCTOsALIEH U3 (PpoHTa, OOpPA3yIOIIErocs: B MpoLecce OYHUCTKH KOJIOHKU THIPOKCHIOM
HaTpus, U PpoHTa, OOPA3YIOIIETrOCs B XOA€ CHATHA Oeslka C KOJOHKH.

ITo noBepenHocTn
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