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Y XeJIaTUPOBAHUS OJTHOTO WM HECKOJIbKUX Ac-225
PAAMOHYKIIUOB C KOHBIOIMpPOBaHHON p-SCN-Bn-
DOTA/HuM95 B xenmatoobpa3sytoiel peakKIMuOHHON
cMecH ons MOJTYy4YEeHUS Ac-225
panmMoMMyHOKOHBIOraTta. ['pynma u3o0pereHuit
TaKXKe KacaeTcs paJIMOMMMYyHOKOHBIorata Ac-225,
MOJIy4YEHHOI'O COTJIACHO YKAa3aHHOI'o crocoba.
I'pynna wu3o6pereHuii obecrieuMBaeT MOBBIIIEHUE
BBIXOJIA LEJICBOTO MPOAYKTa. 3 H. U 17 3.11. (-J1bI, 4
mp., 14 wi., 5 Tab.
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(54) METHODS FOR PRODUCING RADIOIMMUNOCONIJUGATES

(57) Abstract:

FIELD: medicine.

SUBSTANCE: group of inventions refers to
medicine, and concerns a method for producing [Ac-
225]-p-SCN-Bn-DOTA/HuM195
radioimmunoconjugate (radioimmunoconjugate Ac-
225), involving the stages of conjugating p-SCN-Bn-
DOTA with anti-HuM195 antibody in a conjugating
reaction mixture for producing a conjugated biological
molecule, purifying the reaction mixture for removing
non-conjugated chelating agents, and chelating one or
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more Ac-225 radionuclides with conjugated p-SCN-
Bn-DOTA/HuUMO9S in the chelating reaction mixture
for producing Ac-225 radioimmunoconjugate. The
group of inventions also concerns the
radioimmunoconjugate Ac-225 produced according to
the above method.

EFFECT: group of inventions provides higher end
product yield.
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[0001] PackpbITHe TaHHOTO MATEHTHOI'O JJOKYMEHTA COAEPKUT MaTepual, KOTOPhIi
MOJJIEKUT 3aIUTE ABTOPCKUM ITpaBoM. Brazenen aBTOPCKOro rmpaBa He BO3PakaeT MPOTUB
(haKCUMUITBHOTO BOCIIPOU3BEACHUS JTIOOBIM JIMIIOM TATEHTHOT'O JOKYMEHTA WM MTaTEHTHOTO
PACKpPBITHS, KaK 3TO MpeAcTaBiieHo B (patrax unm 3anmcsx [TateaTHoro Begomcrea CIIIA,
HO B OCTaJIbHOM OCTaBJISIET 32 COOOM BCe MpaBa, BHITEKAIOIIHUE U3 aBTOPCKOTO MpaBa.

[0002] Bce nybnmkanyy, NaT€HTHbBIE 3asIBKU, HATEHTHI U IPYTUE CCHUIIKH, YIIOMSIHYThIE
3/1€Ch, BKJIFOUEHBI B HACTOSIIIUI JOKYMEHT B KAUECTBE CChUIKM BO BCEH UX MOJTHOTE. [[aTeHTHAs
Y Hay4yHas IMTEPATypa, OTHOCSIIIASICS K HACTOSIIEN 3asiBKE, YCTAHABIMBAET 3HAHUS, KOTOPbIE
JIOCTYITHBI CTIELMAJIUCTAM B JAHHON 0071aCTU TEXHUKHU. BbIJTaHHbIE TATEHTHI, 3asIBKU U APYyTUe
MyOJIMKAUUU, KOTOPBIE IPUBOISITCS 37IECH, SIBJISIOTCS, TAKUM 00pa30M, BKIIIOUEHHBIMU B
KA4yeCTBE CCBUIKU B TOM K€ CTETICHH, KaK €CJIM Obl Ka)K/IbIi U3 JIOKYMEHTOB OBbLT CIIEIUAIBHO
Y UHAUBUAYaIbHO YKa3aH JJIs1 BKJIIOYEHUS B BUJIE CCUTKU. B ciayuae mpoTtuBopeuuii Oyaet
Mpeods1aaaTh HACTOSIIEe PACKPBITHE.

YPOBEHb TEXHUKHU

[0003] PaqnouMMyHOKOHBIOTATHI MOTYT OBITH UCIIOJIb30BAHBI B IMATHOCTUYECKUX U
JIe4eOHBIX METMIIMHCKUX TTpotieAypax. Pamnon3oromnsie (hapManeBTHUIECKHUE CPEICTBA MOTYT
MEPEHOCUTH 110 MEHBIIENH MEPE OJIUH PAJUOHYKIIUI, CBSI3AHHBINA C HOCUTEIIEM, HATIPUMED
TapreTupyromui pparmMeHT. PagMoHyKImMa MOXKET TPOAYIMPOBATH CUTHAIT, KOTOPBIi
pacno3HaeTcst Py MOMOIIM PATUOIOTMYECKOTO TUAaTHOCTUYECKOTO 000 Py 10BAHUS.
[Tockonpky U3MydeHHE, UCTTYCKAEMOE PAJMOHYKIIMIOM, MOXKET OKa3bIBaTh TOKCUUECKOE
JIEUCTBUE HA TKAHU, PAIAOUMMYHOKOHBIOTAThI MOTYT OBITh UCIIOJIb30BAHbI JIJ151 JOCTHUKEHUS
OJIHOT'O UJIM HECKOJIbKUX TepareBTUUecKux 3(pdextoB. [1pu npumeHeHuH B KauecTBe
TEPaneBTUYECKOTO CPEJCTBA JIOKAIU3AIUS PaJUMOUMMYHOKOHBIOTATOB Ha CIeNU(pUIECKON
CTPYKTYPE UM YUAaCTKE B OPraHU3MeE MOXKET OBITh UCIIOJIL30BaHA JIJISI KOHLIEHTPUPOBAHUS
3¢ (heKTOB paAMOUMMYHOKOHBIOTATA B CTPYKTYpaX WM yU4acTKaX, KOTOPBIE MOJJIEXAT
JICUCHUIO, U MOKET YMEHBIIUTh BPEAHOE BO3AEHCTBUE HA IPYTUE CTPYKTYPhI U YUACTKHU B
opranuzme. Hampumep, paluouMMyHOKOHBIOTAT MOXKET OBITh UCIIOJIb30BaH B KAUECTBE
XUMHUOTEPATIEBTUYECKOTO JICKAPCTBEHHOT' O CPEJICTBA I YHUUTOXKEHUS PAKOBBIX TKAHEH.
Cy1ecTByeT HEOOXOIMMOCTb COBEPIIIEHCTBOBAHHS CITIOCOOOB MOJTyYEHUS
panMouMMyHOKOHBIOTaTOB. Hacrosiiiee n3o0pereHue pemiaer 3Ty moTpedHOCTb.

CYINHOCTB NU30BPETEHU A

[0004] B ogHOM acniekTe criocoObl, OMTUCAHHBIE 3/IECh, OTHOCSTCS K CIIOCO0Y MOJTy4YeHUS
panMokoHbroTaTa akTHHMS-225 (Ac-225). Crioco0 BKIIIOUAET CTaauu: (2) KOHBIOTUPOBAaHKE
XeJIaTO00pa3yIoIIero areHTa ¢ OMOJI0rMYECKOM MOJIEKYJION B KOHBIOTUPYIOIIEH PEaKMOHHOM
CMeCH JJIs1 TOJTyYEeHUS] KOHBIOTMPOBAHHOM OMOJIOTUUECKON MOJIEKYJIbI, (b) OUUCTKA
PEaKUMOHHOM CMECH TaKUM 00pa3oM, UTOOBI YAAJIUTh HEKOHBIOTUPOBAHHBIE
XelraToo0pa3yrollye areHThbl, 1 (C) XeJIaTUPOBaHKWE OJTHOTO UJIM HECKOJIbKUX Ac-225
PaIMOHYKIIMAOB C KOHBIOTMPOBAHHON OMOJIOTMUECKOM MOJIEKYJION B XeIaToo0pa3yroei
PEaKIMOHHOM cMecH TSt TostydeHUst Ac-225 pauoKOHbIOraTa.

[0005] B omqHOM BapuaHTe cTaJiMs KOHBIOTUPOBAHUS (a) BKIIIOUAET MHKYOALUIO
KOHBIOTHPYIOIIeN PEaKIMOHHOM CMeCH B TeUeHHE TPUOIU3UTENBHO 1,5 YacoB mpu
TeMIiepaType, npubausurenbHo paBHoii 37°C. B npyrom BapraHTe KOHBIOTUPOBAHUE HA
CcTaJuu (a) COCTOUT U3 UHKYOALMU KOHBIOTUPYIOIIEH peaKIMOHHON CMECU B TEUEHUE
MPUOIU3UTEBHO 24 4aCOB MPU TeMIlepaType oT npubinzuteabHo 16°C 10 MpuOIU3UTEILHO
20°C.

[0006] B ermie oqHOM JOMOJHUTEILHOM BapUaHTE OYMCTKA BKIOYAeT (PUIIbTpALUIO
KOHBIOTUPYIOIIEH peaKIMOHHOM CMecH uepe3 (UIbTpP, TAKUM 00pa30oM, YTOOBI OUYUCTUTH
KOHBIOTUPOBAHHYIO OMOJIOTHYECKYIO MOJIEKYITY.
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[0007] B omHOM BapuaHTe KOHBIOTUPYIOIIAsl PEAKIIMOHHASI CMECh COAEPIKUT
OukapOoHaTHBIN Oydep. B nqpyroM BapraHTe KOHBIOTHPYIOIIAs PEAKIMOHHAS CMECh COJICPIKUT
dbocdaThbiit Oydep. B erie o1HOM TOMOTHUTETEHOM BapUAHTE KOHBIOTUPYIOIIAS peaKIIMOHHAS
cMmech umeet ypoenb pH oT mpubnusurensHo 8,0 10 npubimmM3uTensHo 9,2.

[0008] B ognom BapuanTte ¢punbtpauus BoinoiaHsiercs B HEPES (HEPES) 6ydepe. B npyrom
BapuaHTe (pUIbTpanus BeinoiHseTcs: B NaAc Oydepe. B erie oqHOM JOTIOTHUTETHHOM
BapuaHTe (GUIbTPANUS BKIIOYAET OTCEUEHUE MOJICKYJISIPHOM MACChI TIPY 110 MEHBIIIEH Mepe
npubmuzutensHo 10000 [a, mo meHbIet Mmepe mpuonusuteabHo 20000 Jla umu mo MeHblei
Mepe npubnusurensHo 40000 Ha.

[0009] B omqHOM BapuaHTe XeIaToo0pa3yrolias peakidoOHHasl CMECh BKJIIOYAET
TEHTU3WHOBYIO KUCIIOTY WJIM ACKOPOUHOBYIO KUCIIOTY.

[0010] B npyrom BapuaHTe Xxej1aToo0pa3yrolasi peakiMoHHasi CMECh UMEET YpoBeHb pH,
MPUOJIU3UTEILHO PAaBHBIN OT MPUOIU3UTENIBHO 5,5 10 mpubau3uTenpHo 7,0.

[0011] B erie oqHOM BapuaHTe XeJIaTUPOBAHKE HA CTA/IMH (C) BKITIOYAET MHKYOAIMIO OJTHOTO
WM HECKOJIBKUX PAIMOHYKIIUA0B Ac-225 ¢ KOHBIOTUPOBAHHOM OMOJIOTUYECKON MOJIEKYJION
B T€UEHUE MPUOIU3UTEIBHO 1,5 yacoB npu Temneparype npudiuzurenbao 37°C.

[0012] B apyrom BapuaHTe CIOCOO JOMOJHUTEIIHFHO COAEPKUT CTAIUIO T0OABIICHUS
TEPMUHUPYIOIIETO XeJlaTopa K XeIaTooOpa3yroleil peakiimoHHOM cMecu. B omHOM BapuaHTe
TEPMUHUPYIOIIUI XeTaTOP MPEeACTaBIsgeT COOO0M TUITUIEHTPUAMUHIIEHTAYKCYCHYIO KUCTIOTY
(DTPA, DTPA). B erie oiHOM BapraHTe COCO0 JTOMOJTHUTEILHO BKITFOYAET CTAIUI0 MHKYOAIu
XeIaToo0pa3yoolel peakKIMOHHONW CMECU B T€UEHUE NTPUOIN3UTENBHO 30 MUHYT ITpU
TeMIiepaType, NpubdIM3uTeNbHo paBHoi 37°C, creAyIonLyto 3a CTaauei 100aBIeHUs
TEPMHUHUPYIOLIETO XEIaTopa.

[0013] B omqHOM BapuaHTe OMOJIOTHUECKast MOJIEKYJIa COIEPIKUT OEITOK, MeNTH/I,
MOJIMHYKJICOTH/T, UX KOMOMHAIMIO UJIA UX TTPOU3BO/THBIE.

[0014] B oqHOM BapuaHTe OMOIOTMYECKAsl MOJIEKYJIA MPEICTABIISIET COOOM AaHTUTENO, €0
AHTUT€HCBSI3bIBAIOIIUN (PpArMEHT, OJHOLETIOUEYHBIN O€I0K, COAep AU
AHTUI€HCBS3bIBAIOLIME TTOJIUIENITUIHBIE TTOCIIEIOBATEIIBHOCTH AHTUTENA, OJAHOJOMEHHOE
AHTUTEJIO0, AHAJIOT JIIOOOTO U3 BHIIIEU3IIOKEHHBIX WU TPOU3BO/IHBIC JTI000T0 U3
BBIIIEU3TIOKEHHBIX. B IpyroM BapuaHTe aHTUT€HCBSI3bIBAIOMIUN (PpArMEHT MPEICTABIISET
co0oti BaprabellbHbIN PErMOH MOHOKJIOHAJIBHOTO aHTUTeNa. B ellle 0JHOM BapuaHTe
OuoIoruyecKas MoJIeKyJia MpeaCcTaBisieT cOOOH 6€T0K, BKITIOYAIOIINI AHTUT€HCBSI3bIBAIOIIY IO
MOCIEA0BATEILHOCTh AaHTUTENA. B ellle 0THOM BapuaHTe OMOJIOTUYECKas MOJIEKYJIA SIBIISIETCS
OEJIKOM, MTOJIYUYEHHBIM €CTECTBEHHBIM, CHHTETUUECKUM WJIM PEKOMOUMHAHTHBIM 00pa3oM,
BKJIIOYAOIIMM aHTUT€HCBSI3bIBAIOIIYIO ITOCIIEI0BATEIIBHOCTh AHTUTENA, KOTOPAS CBA3BIBAET
AHTUTCH HA MIOBEPXHOCTH KJIETKU. B el11e 0OJHOM BapruaHTE AHTUT'€H HAa IOBEPXHOCTU KJIETKH-
MUILIEHHU TIpeacTaBisieT coooit CD-33. B emie ojHOM BapuaHTe OMOJIOTHYECKast MOJIEKyJIa
npeacraisieT cooort HuM195.

[0015] B oqHOM BapyaHTe paaMOKOHBIOTaT IIPEACTABIISIET COOOM paJMOMMMYHOKOHBIOTAT.

[0016] B npyrom BapuaHTe Xe1aTOOO0pa3yIOIHUii aTeHT MPEICTABISET COOOM
OuYHKIMOHATIBHBIN XeTaTo00pa3yroluii areHT. B oqHoM BapraHTe OU(PYHKIIMOHATBHBIN
XeIaTo0Opa3yIOINIHii areHT BIsieTCst S-2-(4-u3oTronuanaTooeH3un)-1,4,7,10-
TeTpaa3zaluKIooAeKaHTeTpaykcycHon kucinotoi (p-SCN-Bn-ZIOTYK). B npyrom Bapuante
XeIaTo0Opa3yIONIMii areHT BBIOPAH U3 TPYIIIbl COSTMHEHUH, COCTOSIIEH U3 CIENYIOIINX:
IU3TWICHTpUaMUHIIEHTayKcycHas kuciiota ("DTPA", "DOTU"); 1,4,7,10-
teTpaasanukiogoaekan-N,N ,N” N"”-terpaykcycnas kuciora ("JJOTYK", "DOTA"); p-
uzoThonranaTooeHsui-1,4,7,10-terpaasanukinonoaekan-1,4,7,10-teTpaykcycHast KUCIIOTa
("p-SCN-Bz-IOTYK", pSCN-Bz-DOTA); 1,4,7,10-TeTpaa3ampkiogoackad-N,N’,N”-
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tpuykcycHas kuciorta ("JJO3YK", "DO3A"); 1,4,7,10-Terpaa3auukiaogoaekan-1,4,7,10-
terpakuc(2-npornuronosas kucnota) ("JOTIIK", "DOTMA"); 3,6,9-tpuaza-12-okca-3,6,9-
TpukapOokcumeTuieH- 1 0-kapookcu- 13-bennntpuaexanoenas kuciota ("B-19036"); 1,4,7-
tpuasanukiionoHaH-N,N’ N”-tpuykcycnas kucinora ("HOTYK", "NOTA"); 1,4,8,11-
teTpaasanukioTerpaaekan-N,N N’ N"”-rerpaykcycHas kuciaora ("TETYK", "TETA");
TpusTUIeHTeTpaaMuHrekcaykcycHas kucinora ("TTI'YK", "TTGA"); tpanc-1,2-
IruaMUHOTreKcanTerpaykcycHas kuciora ("tpancATYK", "CYDTA"); 1,4,7,10-
TeTpaa3alukioaoaekan-1-(2-ruapokcunponun)4,7,10-rpuykcycnas kuciaora ("T'TI-JO3YK",
"HP-DO3A"); Tpanc-uukinorekcanauamuaTeTpaykcycas kucinora ("LHATYK", "CDTA");
TpaHc-(1,2)-uMKorekcanaMsTuieHTpuamMuHInenraykcycHas kucinora ("L TITYK", "CDTPA");
1-oxca-4,7,10-rpuazanukinogonaekan-N,N’ N”-tpuykcycnas kucinora ("OTTYK", "OTTA");
1,4,7,10-TeTpaazanukionoaekan-1,4,7,10-terpakuc{3-(4-kapObokcuia)0OyTaHOBAS KUCIIOTA };
1,4,7,10-teTpaazanukiiogoaekan-1,4,7,10-reTpakuc(yKCyCHOM KUCIOThI MeTuiiamun); 1,4,7,10-
TeTpaas3anykionoaekan-1,4,7,10-rerpakuc(MetuiiendochonoBas kucinora); 2,2°,2”7-(10-(2-
(2,5-TMOKCONTUPPOTUAUH- | -UITOKCH)-2-0KCO3TUI)- 1,4,7,10-TeTpaazanukinonoaekaH-1,4,7-
Tpunn)TpuykcycHas kucinota (JJOTYK-NHS s¢dup) u ux npousBoiHbIe, AHAIOTH, U CMECH.

[0017] B npyrom acrekTe criocoObl, ONMUCAHHBIE 3/16Ch, OTHOCATCS K CIIOCOOY MOJTyYeHUSs
[Ac-225]-p-SCN-Bn-JIOTYK/HuM195 pannoummyHokoHBIoraTa. Crioco0, BKIIIOYAIOIINN
cienyroue craauu: (a) konblorupoBanue p-SCN-Bn-JIOTYK ¢ anturerom HuM195 B
KOHBIOTHUPYIOIIEH peaKIMOHHOM CMECH, CojJieprKalieit OMKkapOoOHaTHBIN Oydep U uMeroIei
ypoBenb pH, paBHbIl OT mpubau3utenbHo 8,0 10 npudIU3uTeNbHO 9,2, B TeueHue 1,5 yacon
MpU TeMmInepaTtype, npudau3uTebHo paBHoi 37°C, s nonydenust p-SCN-Bn-JIOTYK/
HuM 195 ummyHOKOHBIOTaTa, (b) GUIBTpaLUs KOHBIOTUPYIOIIEH PEaKIIMOHHON CMECH uepe3
(UIBTP, UMEIOIIIUM OTCEYECHUE MOJIEKYJIIPHON MACChl 110 MEHbIIIeH Mepe MPUOIU3UTEITLHO
10000 [1a, mo MenbIel Mmepe npuoau3urenpHo 20000 Jla uiau mo MeHbIIel Mepe
npudusurenbHo 40000 Jla Takum 00pazom, uToosl 0ouuCcTUTH P p-SCN-Bn-JIOTYK/HuM 195
MMMYHOKOHBIOTAT, TJe (puimbTpanus ocyiecTBisieTcs ¢ mnoMmoinbio HEPES 6ydepa umu NaAc
oydepa, (c) xemaTupoBaHWE OJHOTO UM HECKOIBKUX PATMOHYKIIUIOB aKTUHUS-225 C
UMMYHOKOHBIOraTOM p-SCN-Bn-JIOTYK/HuM 195 B xenatoobpa3syrolieh peakiMoHHOM
CMECH, COJIepKAIIEH TeHTU3UHOBYIO KUCIIOTY U UMEIOITYI0 ypoBeHb pH, paBHBIl OT
MPUOJIUBUTENBHO 5,5 10 TpUbIM3uTeNbHO 7,0, B TeueHue 1,5 4acoB Mpu TeMIepaType
npubu3uTebHo 37°C miist mostyuenust [Ac-225]-p-SCN-Bn-JIOTYK/HuM 195
paIMOMMMYyHOKOHBIOraTa, (d) no6asienrne DTPA k xemaToo0pasyrolien peakiMOHHON CMECH
U (€) MHKyOauus xenaTooopasyroliel peakiMOHHON CMECU B T€YEHUE MTPUOIU3UTENHHO 30
MUHYT NPU TemnepaTtype npudausurenbto 37°C.

[0018] B HEKOTOPBIX BapyUaHTaX CIIOCOOBI, OTTMCAHHBIE 3/1€Ch, TOTOJTHUTEILHO BKIIOUAIOT
CTaJIMIO TeIBITPOHUKAIONIEH (IKCKITIO3MOHHOM) XpoMaTorpaduu yepe3 IKCKITIO3MOHHYIO
cMmody tiepen punbpTpanumett craaun (b). B ofHOM BapyuaHTe 9KCKITFO3MOHHAS CMOJIa TS
reJIbIPOHUKALOIIEN (IKCKITFO3MOHHOM) XpoMaTorpaduu UMeeT orpaHuueHue pazmepa
9KCKJIIO3UM, TpUbm3uTenbHo paBHoe 5000 da.

[0019] B HEKOTOPBIX BapyMaHTax CIIOCOOBI, ONTMCAHHBIE 3/1€Ch, TIOTOJTHUTEILHO BKIIOUAIOT
OYMCTKY pajMoKoHbrorata uimu [Ac-225]-p-SCN-Bn-JIOTYK/HuM 195
PaAMOMMMYHOKOHBIOTaTa MPU IMOMOIIU FeIbIIPOHUKAIOIIEH (IKCKITIO3UMOHHOM)
XxpomaTtorpaduu yepe3 IKCKJIIO3MOHHYIO cMOJTy. B 01THOM BapuaHTe 9KCKIIIO3UOHHAS CMOJIa
MMeeT OTpaHUYEHUE pa3Mepa IKCKII03UM, paBHOE NTpubau3utenbHo 6000 da. B apyrom
BAPUAHTE IKCKJIIO3UOHHAS CMOJIa UMEET OTPAaHUYEHUE pa3Mepa IKCKIIIO3UH, PABHOE
npubmmsuTensHo 5000 Ha.

[0020] B gpyrom acrnexkTe u300peTeHre OTHOCUTCS K paJMOMMMYHOKOHBIOTATY,
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U3rOTaBIMBAEMOMY IPU ITOMOIIY CIIOCOOOB, OTIMCAHHBIX 3/1Ch.

KPATKOE OITMCAHUWE YEPTEXXEN

[0021] Ha ®ur. 1A npencrasieH YP-cnekTp HaTuBHONM Hum-195 (po3oBoro usera) u
Hum-195/10TYK konbtorara (cunero usera). Oda pactBopa uMeIu KOHIEHTPALUIO
npuon3uTebHO 100 MKI/MJT; ONTUYECKAs! INIOTHOCTh U3MEPSIIACH C TOMOIIbIO KIOBETHI C
JUTMHOW ONTUYECKOro MyTH 1 cM.

[0022] Ha ®wr. 1B npencrasied Y D-ciektp YCA (HSA) (0,1% 3eneHoro npera),
HatuBHOTO Hum-195 (100 mkr/mn po3oBoro usera) u DTPA/NaAc (100 Mxr/mir).

[0023] Ha ®ur. 2 npeacrasinena ['TI-BOXKX/Y® xpomatorpamma HaTuBHOro Hum195.

[0024] Ha ®ur. 3 npeacrasieHa kanubposka BOXKX ¢ YO nerexktopom s
KOoJIM4ecTBeHHOM oneHku HuM-195.

[0025] Ha ®ur. 4 npeacrasiena ['TI-BOXKX/Y® xpomatorpaMma KOHbIOTaTa.

[0026] Ha ®ur. 5 npeacTaBieHa TUIIMYHAS KAIMOPOBOYHAS KpHUBAs, IJIMHA BOJIHBI = 280
HM 1711 KanOpoBku Y D-cniektpodoTomerpa B KommmdecTBeHHOM oneHke HUM-195.

[0027] Ha ®ur. 6 npeacrasieHa I'TI-B2XKX/paa. xpomaTorpamma KoHborata (OCHOBHas
OenkoBast ppakmus mMociue OYUCTKU), MeueHHast Ac-225.

[0028] Ha ®ur. 7 npeacrasnena ['TI-B2XKX/pan. xpomaTorpamma gppakuuu, coaepraliei
cBoOoHbIN uitn DTPA-cBsi3aHHBIN Ac-225.

[0029] Ha ®wr. 8 mpeacTaBieHO TUIIMYHOE paCpeieIeHne aKTUBHOCTH Ac-225 B )KUIKUX
dbpaxusx mocie ouucTku, B P-10 kosonke v Bo priakone peakropa + KK (o01iast akTHUBHOCTh
1,2 MKu Ac-225).

[0030] Ha ®ur. 9 mpeacTaBiieH TUITMYHBIN raMMa-cieKTp Ac-225 U JoOYepHUX
paMOaKTUBHBIX HYKIWIOB Ha Ge IETEKTOPE C BBICOKOM pa3peliarolieit CmocoOHOCTHIO.

[0031] Ha ®uwr. 10 mpencrasnen tunnunbii MAJIJIN (MALDI) ciekTp HatuBHOro Hum195
¢ HI'KK (CHCA) (mano-4-TuipOKCUKOPUYHASI KUCIIOTA) B BUJIE MATPUYHOTO pacTBOpA.

[0032] Ha ®wr. 11 npencrasied Tunuaabiii MAJIJIN criekTp konbtorata ¢ LII'KK B Buze
MaTPUYHOTO pPacTBOpa.

[0033] Ha ®wr. 12 npencrasien [TAI'D (PAGE) renb-aiexTpodope3 0IHOCTaIMHHOTO U
JIBYXCTQJAMMHOTO MpenapaToB, IEMOHCTPUPYIOLIUI CEKIUIO T'ellsl, BBIPE3aHHYIO 1J1S aHAIU3a
UMITYJIbCOB.

[0034] Ha ®@wur. 13 noka3aHa aKTUBHOCTB B KaXXOM BBIPE3aHHOW CEKLMU Trelist. Pe3ynpraThl
COTJIACYIOTCSI CO 3HAUMTEIBHBIM MPOLEHTHBIM cojiepkanueM Ac-225, cesazanHoro ¢ HUM-
195. Pe3ynapTaThl ObUIM MIEHTUYHBI AJIS1 OHOCTAAUMHOTO U IBYXCTAAUMHOTO COCTABA.

[0035] Ha ®ur. 14 npencrasnen [TAID renp-anekTpodopes, KOTOPbIH ObLIT UCITOIB30BAH
JUIsl aHAJIM3a [IperapaTta ¢ MCIOJIb30BaHUEM OJJHOCTAIMHHOIO ITPOLEcca U KOHTPOJIS.
KoHTpoJb Ob1T TOATOTOBIIEH TAK K€, KAK OJTHOCTAAUIMHAS ITPpOLEypa, HO AaHTUTENA He ObLITN
koHBroTUpoBaHbl ¢ JJOTYK OupyHKIMOHATIBHBIM XEIATOOOPA3YIOIUM AreHTOM Iepe]
xenatupoBanueM ¢ Ac-225. KoHTpombHBIM Tpenapar, B OTIIMYME OT OJTHOCTATUIMHOTO
npemnapara, IeMOHCTPUPYET OUeHb HeOOJIbIIMe KoruecTBa Ac-225, cBsizanHbie c HUM-195.

IMOAPOBHOE OITMCAHUWE N30BPETEHH A

[0036] M306peTeHue MpeaoCTaBIIsIeT CIOCOObI MOIYUYEHUS! paIMOMMMYHOKOHBIorata. B
OJIHOM aCIIeKTe U300PETEeHNE OTHOCUTCS K YCOBEPIIEHCTBOBAHHOMY CITOCOOY 17151 BBEACHUS
METKU B MOHOKJIOHaIbHOE aHTuTeNno (mAb) (IgG). B oqHOM BapuaHTe criocod mpecTaBiisieT
co0O0M "ITOCTIIENOIMAT UM OIHOCTAUNHBINA TOAXO0T".

[0037] B ogHOM acriekTe CriocoObl, OMMCAHHBIE 3/1€Ch, OTHOCSITCS K OJTHOCTAIUHHOMY
INOCTKOHBIOTAUOHHOMY IMPOLECCY XEJIATUPOBAHUS JJIS1 U3TOTOBIICHHUS
paIMOMMMYHOKOHBIOTAaTa. B 0THOM BapuaHTe paJIMOMMMYHOKOHBIOTAT siBJsieTcs [AC-225]
-p-SCN-Bn-ZIOTVYK/IgG (HuM195) koHCTpyKIHEH.
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[0038] PaqmoMMMyHOKOHBIOTATHI, ONTMCAHHBIE 3[€Ch, MOTYT OBITH ITOJIYYEHBI ITPH TTOMOIIN
dhopMUpOBaHUs BHaUYaJle KOHBIOTHPOBAHHOT'O TapTreTUPYIOIIETO (pparMeHTa, a 3aTeM
XeJIaTUPOBAHUS PATMOHYKIUIOB C KOHBIOTUPOBAHHBIM TaPTeTUPYIOIUM (hparMEeHTOM, YTOOBI
00pa3oBaTh PaIMOMMMYHOKOHBIOTAT. KOHBIOTUPOBAHHBIN TaPTeTUPYIONIHIA (DparMeHT
MOKET OBITh PAaJIMOAKTHBHO MEUEHHBIM B JIF000€ BpeMs ITOCIIe KOHBIOTAIUMU C TAPTeTUPYIOIIUM
(hparMeHTOM.

[0039] B omnoMm BapuanTte mAb BHauane KoHborupyoT ¢ JJOTYK oudynkimonanpHpiM
XenaToo0pa3yrolM areHTOM, a 3aTeM OYHIIIEHHBIM KOHBIOTAT METST C MOMOIIbI0 Ac-225.
CornacHo HEKOTOPBIM BapUaHTaM, OMIMCAHHBIM 3/1€Ch, TOJIbKO OJHA-€IMHCTBEHHAS CTa/IUs,

BOBJIEKAIOIIAS ~2>°AC, HEOOXOMMMA ISl BBEICHHS METKH B OUOJIOTUYECKYIO MOJIEKYITY.
ITpenmymiecTBa crioco00B, ONMMCAHHBIX 31€Ch, HAJ JIBYXCTaAUMHBIMU ITPOLECCAMU WU
MpOLECCaAMU CMEHBI METOK BKJTIOUAIOT, HO HE OTPAHUUMBAIOTCS 3TUM, TOCTOSIHHBIN BBICOKUIA
pe3yJbTaT BBEACHUS METOK, TPOCTOTY U OoJiee KOPOTKOE BpeMs BBeJeHHsI MeTkH. Kpome
TOT0, pacCHIMPEeHUE MACIITA0OB CIOCOOOB, OMTMCAHHBIX B HACTOSIIIEM JOKYMEHTE, MOXKET
OBIThH BBIIIOJIHEHO 00JIee JIErKO M0 CPABHEHUIO C IBYXCTAAUMHBIMU MTPOLIECCAMU UITU
npoueccamM cMeHbl MeToK. Kpome Toro, cnocoObl, OMMCAHHBIE 3[1€Ch, IPUTOAHBI 115
MOJITOTOBKHM COCTaBa KOMIUIEKTA, Iie (PUHATIbHOE BBEIEHUE PAAUOAKTUBHONM METKU MOKET
MIPOU30MTH HA KJIMHUYECKOM YUYaCTKE.

[0040] B ogqnom Bapuante Hum-195/p-SCN-Bn-JIOTYK koHbrOraThl moaydaroT Ipy
MMOMOIIY PeaKUi KOHUEHTpUupoBaHHOro pactBopa HUM-195 ¢ p-SCN-Bn-IOTYK B
OoukapOoHaTHOM WiH B pochaTHOM Oydepe mpu 3HaueHusix pH, HaxoagIuMXCs B IMana3oHe
MeX Y MPUOIU3UTETBHO 8§ U MPUOIIMZUTETIBHO 9, U C TOMOIIBIO MHKYOAIUY ITPY TEMITepaType
npubm3uTenpHO 37°C Wim Ipyu KOMHATHOMW Temrepatype. B 1pyrom BapuanTe OMOKOHBIOTaThI
MOTYT OBbITh OUYMILIEHBI OT U30bITKA OUPYHKIMOHAIIBHOI'O XeJIaTOPa C TOMOIIBIO TOBTOPHOM
(GUIBTpAUK WK HEHTPUPYTUPOBAHUS U TIPY TIOMOIIY T'PABUTALMOHHOM TeJIbITPOHUKAIOIIEH
(axckiro3nonHom) xpomartorpaduu (I'TIX, SEC). Bo BpeMs rporecca 0UucTKY OUKapOOHATHBIN
M pocdaTthbIi Oyhep n3MeHseTcs Ha N-2-THIPOKCUITUITUIIEpa3uH-N-2-3TaHCYIH(OHOBYIO
kucnoty (HEPES; cBoOo/1Hast KMCI0TA) WM AlETATHYIO cpeay. KOHBIoraTel MOTYT OBITh
0XapaKTEPU30BAHBI MPY TOMOIIIHY TeIITPOHUKAIOLIEH (IKCKITIO3MOHHOM) BRICOKO3((DEKTUBHOMN
xuakoctHo xpomarorpaduu (I'TI-BIXKX).

[0041] dna BBenenusa metku cMmecb HUM-195 u pactBop 25Ac B aneTaTHoM Oydepe ¢
ypoBHeM pH ot npubmmsurensHo 5,5 10 npubausutenbHo 7,0 UHKYOUPYIOT B TE€YEHHUE OT
NpUOIN3UTENBHO 80 MUHYT A0 TPUOIU3UTENBHO 90 MUHYT B IPUCYTCTBUU HEOOIBIIOTO
KOJIMYECTBA «JIOBYIIEK» paaukaioB. [Tocne peakiyu u uctibitanusi ¢ DTPA pe3ynbTaT BBeAECHUS
METOK MOYKHO OIIPEAEIIUTh ITPH MTOMOIT MOMEHTAJIBHOM TOHKOCIOMHOM XpomaTorpaduu
(MTCX, ITLC). Obpa3zern cMecd MOKET 3aTeM OUYHUIIATHCS MPH MOMOIIY I'paBUTALMOHHOMN
TeNIbIIPOHUKATONIEH (IKCKITI03MOHHOIM) XpomaTorpaduu (I'TIX). B ounmmennoi 0enkoBoii

(hpakIyu MOKHO U3MEPUTH KOJIMUYECTBO 225 Ac v Benka c IMOMOIIIbIO Hepa3pyIlarolen raMmma-
CIIEKTPOMETPHUH BBICOKOTO pasperieHus U Y D-creKTpopoToMETPUH, COOTBETCTBEHHO.
PannoxumMudeckyro 4ucTOTy B OUMILIEHHOHN pakiuuu uaMepstot mpu noMmor MTCX w/unmm
I'TI-BOXX.

[0042] B ogHOM acriekTe u300peTeHre BKII0YAeT PaJMOMMMYHOKOHBIOTAThI, UMEIOIIINE
CD33 rapretupyronumii pparmeHT. B cOOTBEeTCTBUM ¢ M300peTEHUEM, TaPTETUPYIOIITUI
dbparMeHT MOXKeT OBITh CHHTETUYECKUM WITA TIPUPOTHBIM OCITKOM WIIHM €T'0 YaCThIO, UIIH
BapUAHTOM (BKJIIOYasi BUJIOBbIE, AJUICIbHBIE U MyTAHTHBIE BAPUAHTHI). B HEKOTOPBIX
BapUaHTaX TapreTUPYIOIUe GparMeHThl BKIIOYAIOT (PparMeHThl aHTUTEIL.

[0043] PanoMMMyHOKOHBIOTAThI, KOTOPBIE MTPOU3BOISITCS C UCITOIb30BAHHUEM CITOCOOOB,
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OITMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT ObITh UCIIOJIb30BAHBI B IMATHOCTUYECKUX WU
TepaneBTUYECKUX METMIIMHCKUX ITporeaypax. Hampumep, paguonzotorHoe (hapmaneBTHUECKOe
CPEICTBO MOXKET OBITh UCTIOJIB30BAHO B KAUECTBE BU3YATTM3UPYIOIIET0 KOHTPACTHOT'O BEIIIECTBA
qutst mostyuenust [19T umm npyrux paauorpadudeckux nzoodpaxkenuit. Kpome toro,
paaron30TOINHOE (hapMaleBTUUECKOE CPEJICTBO MOKET ObITh UCIIOJIb30BAHO B KAUECTBE
TEParneBTUYECKOTO CPEACTBA, KOTOPOE JOCTABIISIET JIO3bI PAIUALUU K CIEIU(PUIECKUM
CTPYKTYypaM WM ydacTKaM (PU3MOJIOTHYECKON aKTUBHOCTH B opranuzme. CrienyuaimcT B
JTAHHOM 00J1aCTH TTO TIOCTOMHCTBY OLEHUT JIPYTHe BUABI (PAaPMAKOIOTMUECKOT0 UCTIOJIH30BAHUS
PaIMOU30TOITHOTO (hapMaleBTHUIECKOTO CPEACTBA.

[0044] B npyrom acrniekTe U300peTeHre MPe10CTABIISAET CIIOCO0 JIEYSHUs paKa y CyObeKTa,
Croco0 BKITIOYAET BBEICHUE CYOBEKTY (hapManeBTUIECKU 3PPEKTUBHOTO KOJIMYECTBA
PaAMOMMMYHOKOHBIOTATA.

[0045] B emie omHOM acrnekTe U300peTeHHe MPEIOCTABIISET CIIOCO0 JIeUeHHUS paka y
CyOBeKTa, Cnocod BKITIOYAET BBEACHUE CYyOBEKTY (hapManeBTUIECKU 3PPEKTUBHOTO
KOJIMUECTBA (papMaleBTUUECKON KOMITO3UIIMH, T1€ KOMITO3UIIHUS COIEPKUT
PalMOMMMYHOKOHBIOTAT, KOTOPBIN CHeNU(pUIHO CBsI3bIBAETCs ¢ Mosiekyoit CD33 Ha
TMOBEPXHOCTHU KJIETKM.

[0046] OTTPEJEJIEHU A

[0047] Kak ucrionb3yeTtcs 31ech U B popmyJie n300peTeHust, GOpMbI EAMHCTBEHHOT'O YHCTIa
BKJTIOUAIOT U MHOXECTBEHHOE YUCIIO CChUIOK, €CIIM COJIEPKAHUE YETKO HE TUKTYET UHOE.

[0048] TepmuH "pUOIU3UTENBHO" UCTIOIB3YETCS 3/1€Ch JIJI11 0003HAUYEHUS IPUMEPHO, B
paiione, rpy60 roBops, uim okoiio. Korga TepMuH "mpuOIM3UTEIBbHO" UCTIOIb3YeTCs B
COYETAHUM C YUCIIOBBIM JIMATIA30HOM, OH U3MEHSIET 3TOT IMAIA30H 32 CUET PACHIMPEHUS
CpaHUIl BBIIIE U HAXKE U3JT0KEHHBIX YMCIIOBBIX 3HaUeHUI. TepMuH "mpubIM3uTenbHo"
UCTIOJIB3YETCS 3/IECh ISl U3MEHEHMS YMCIIOBOT'O 3HAYCHMUSI BBIIIIE WJIM HUXKE YKA3aHHOTO
3HAYEHUS HA OTKJIOHEHUE 20%.

[0049] Kaxk ucrionb3yeTcs 3[4eCh, TEPMUH "UUCTOTA" OTHOCUTCS K IIPUCYTCTBUIO
CYILIECTBEHHOTO €IMHCTBEHHOTO XUMHUYECKOTO OOBEKTA UJIM OTCYTCTBUE CYIIIECTBEHHBIX
3arpsI3HSIONIMX BEIIECTB B CMECH.

[0050] YncToTa KOHBIOTUPOBAHHOM MOJIEKYJIBI, TPOU3BEICHHOM CIOCOOAMU PACKPBITHS,
MOJXET OBITh U3MEPEHA C MMOMOIIBIO CTAHAAPTHBIX AHAJIMTUYECKUX CIIOCOOOB, HATIPUMED,
BbICOK03((hekTHBHOM >KUIKOCTHOM XpoMaTtorpaduu (BIXKX) umu puinbTpoBaibHONM OUUCTKOIN.
Korna uucrora uzmepsercst myTem oInpeeieHus: KOJIMYeCTBA KOHBIOTUPOBAHHBIX
TapreTUpyIomux GparMeHToB WM PAJUOMMMYHOKOHBIOTATOB, YACTOTA MOKET COCTABIIATh
OoJbIIe, YeM puoInu3uTeNIbHO 70%, O0JbIne, yeM MpUOIU3uTeIbHO 80%, OOIIbIIE, YeM
npubM3uTenbHO 90%, OoIbIle, UeM MPUOIU3UTEIbHO 95%, 60Iblle, YeM TPUOIU3UTEITHBHO
96%, 60blIle, Y4eM TPUOIU3UTETBHO 97 %, Ooblle, YeM TPUOIU3UTEITBHO 98%, Ui OOobIIIe,
yeM MpUudIU3uTENbHO 99%. Korma yucToTa u3MepsieTcs MyTeM OnpeaesIeHUs] KOJIMUeCTBa
3arpsi3HEHUH, 3aT PSI3HSIOIIME BEILIECTBA, TAKUE KaK HEKOHBIOTUPOBAHHBIE XeJIATOOO0pa3yIolye
AreHThI, MOT'YT COCTaBJISITh MEHbIIIE, YeM MPUOIM3UTETBLHO 20%, MEHbIIIE, YeM MPUOTIUZUTEIIBHO
10%, unu MeHbIIIe, YeM MPUOIM3UTEIbHO 1%.

[0051] TepmuH "OuoIOrMYECKAsT MOJIEKYIA", UCIIOJIB3YEMBIN B HACTOSIICH 3asIBKE,
OTHOCUTCS K YTJIEPOJICOJIEPIKAIIMM MOJIEKYJIaM, B TOM YKUCJIE MAKPOMOJIEKYJIaM, U BKJTFOUAET
JI00YI0 MOJIEKYITY, U3BECTHYIO TEM, UTO OHA BCTPEYAETCS B OMOJIOTMUECKUX CUCTEMAX, BKITIOUAS
AMUHOKMUCIIOTBI, aHTUTEIIA, OCJIKU, TIEMTU/IbI, HYKJIEMHOBBIE KUCTOTHI (B ToM uuciie JJHK u
PHK), yrineBojibl, nojivcaxapuasl U UM no1o0HbIe. bruoornyeckue MoJieKyJsibl BKIIOYAIOT
T€, KOTOPbIE BCTPEUYAIOTCS B IPUPO/IE, & TAK)KE TPOU3BOJIHBIC, AaHATIOTU U MOU(PUKAITUM
Takux MoJiekyJl. Kpome Toro, TepMHUH OTHOCHUTCS K YTJIEPOJACOACPKAIIIUM MOJIEKYJIaM, TAKUM
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KaK JIEKApPCTBEHHBIE CPEACTBA, AHTUOMOTUKHU U UM TTOJOOHBIE, KOTOPBIE UCIIOIB3YIOTCS B
MeUIHE. AHAJIOTH HYKJIIEMHOBBIX KUCIIOT, COJIepKaliie MOIM(UIIMPOBAHHBIE OCHOBAHUS,
KOTOPBIE HE BCTPEYAIOTCSl B IPUPO/IE, BKIIFOUEHBI KAK OMOJIOrMuecKkue MosieKyJibl. [1o1o0HbIM
00pa3oM 100011 AaHATIOT MOJIEKYJIbI, KOTOPBIN BCTPEUAETCs B IPUPOIE, UJIH JTF00ast XUMUYIECKasT
Mo IU(pUKAIMS TAKON MOJIEKYJIbI TAKXKE BKITIOUEHBI B OTIpeIeIeHUe OMOIOTUUECKUX MOJIEKYT.
buonoruyeckue MoJIeKyJibl MOTYT OBITh BBIIEIIEHBI U3 TPUPOIHBIX HICTOUHUKOB WU
CUHTE3UPOBAHBI B JJTA0OPATOPHBIX YCIIOBUSIX, KaK, HAIIPUMED, CHHTETUYECKUE OCITKHU, TIEMTHUIBI
Y OJIMTOHYKJICOTU/IBL.

[0052] Mcnionb3yeMblii 371eCh TEPMUH "TapreTUPYIONHiA (parMeHT" OTHOCUTCS K JTI000MY
OelNKy, aHTUTeIy, pparMeHTy aHTUTENa, TOPMOHY, NENTUAY, GAKTOPY pOCTa, AHTUTEHY,
rarTeHy Wid JI000MY IPYroMy HOCUTEITIO, PYHKIUS KOTOPOTO 3aKJIF0YAETCS B PACTIO3HABAHUN
crieupUIecKoro OMOJIOTUYECKOTO LEIEBOro caTa. AHTUTEIO U (PparMeHT aHTUTeIa
OTHOCSITCS K TF000MY MTOJIMKIIOHATIbBHOMY, MOHOKJIOHAJIbHOMY, XUMEPHOMY, UEJIOBEUECKOMY,
MJICKOTTUTAIOIINX, OJTHOIETIOUETYHOMY, TUMEPHOMY U TETPAMEPHOMY aHTUTEITY WA (PparMeHTy
aHtutena. Takol GMOJI0TMYECKUI HOCUTEITb MPY TPUCOESTMHEHUU K (PYHKIIMOHATIM3UPOBAHHOMY
KOMIUIEKCY CIIY>KUT ISl TPAHCHOPTUPOBKU IPUCOEIUHEHHBIX PAAUOHYKIIUIOB K
CrielU(pUIECKUM [EJIEBBIM TKAHSIM.

[0053] TepmuH "aHTUTETIO" OTHOCUTCS K JIIOOOMY ITOJIMKJIIOHAJIBHOMY, MOHOKJIOHAJIBHOMY,
XUMEPHOMY aHTUTEJTY UJIM T€TEPOAHTUTETY. AHTUTENIA, UCTIOJIb3YEMbIE B PAMOHYKIIUTHBIX
KOHBIOTATaX HACTOSIIIETO U300peTEHUs, SIBJISIIOTCS MOHOKJIOHAIbHBIMU aHTUTEIAMU,
HUMEIOIIMMH BBICOKYIO CITENM(PUIHOCTD ISl 3aJaHHBIX PAKOBBIX KJIETOK. AHTUTENIA,
UCIIOJIb3YEMbIE B HACTOSILEM U300PETEHHH, MOTYT OBITh HAIPABJIEHbI TPOTUB, HAIPUMED,
paka, onyxoJiel, JEHKO30B, ayTOUMMYHHBIX HAPYIIEHUH, BOBJICKAIOIIMX KJIIETKM UMMYHHOMN
CUCTEMBbI, HOPMAJIbHBIE KJIETKU, KOTOPBIE JOJKHBI OBITh YAJIEHBI, TAKKE KaK KJIETKM KOCTHOT'O
MO3ra ¥ TKaHU MPEJICTATeNIbHOM JKeNe3bl, KIeTKU, UHPULIUPOBAHHBIE BUPYCOM, BKITIOYASI
BUY, mukomtasmy, muddepeHuupoBaHue U Ipyrue KIeTOUHbIe MEMOpPaHHBIC AaHTUTCHBI,
MMOBEPXHOCTHBIE AHTUTE€HbBI TATOTEHHBIX MUKPOOPTaHU3MOB U JTF0ObIE OMOJIOTMUECKU AKTUBHBIE
MOJIEKYJIBL.

[0054] HekoTopble TpUuMepbl AHTUTEI, TTIOJAXOASAIIMX JIJISI UCTIOIB30BAaHUS B CITOCOOAX
OIMMCAHHBIX 3/1eCh, BKIIOYAIOT, HO HE OrpaHu4MBasch 3TuM, HuM195 (anti-CD33), CC-11,
CC-46,CC-49, CC-49 F(ab’),, CC-83, CC-83 F(ab’), u B72.3. ®parMeHThI aHTUTEN BKIIOYAIOT

Fab ¢parmenTs! u F(ab’), pparmenTsl, 1 1100y10 4acTh aHTUTENA, 00JIaJAFOIIYIO

crerupUIHOCTHIO IO OTHOIICHHUIO K JKEIIAeMOMY STIMTOITY WIIM STIUTONIaM. AHTHTENA, KOTOPbIE
MOTYT OBbITh UCMOJIb30BAHBI B KOHBIOTATAX PAAUOHYKIIUIOB HACTOSIIIETO U300 PETEHHUSI, MOTYT
OBITH MOJTyYEHBI CITOCOOAMH, XOPOIIIO U3BECTHBIMU B TAHHOM 00JIACTU TEXHUKHU.
Bricokocnenuduunble MOHOKIOHAJIbHBIE aHTUTENIA MOTYT OBITh MOJYUYEHbI C TOMOIIBIO
CrocoOO0B rUOPUAN3ALMHI, XOPOIIO U3BECTHBIX B JAHHOW 00JIACTH TEXHUKH, CM., HAIIPUMED,
paboty Kohler and Milstein, Nature, 256, 495-497 (1975); u Eur. J. Immunol., 511-519 (1976).

[0055] Kak ucrionib3yeTcsi B HACTOSIIEM JOKYMEHTE, TEPMUH "paMOKOHBIOTAaT" OTHOCUTCS
K KOHBIOTaTy OMOJIOTUYECKON MOJIEKYJIbl, MEUEHHOMY PaAUOHYKIMIOM (HAIIPUMEp, K TOMY,
B KOTOPOM (hparMeHT XenaToobpasyrolnero areHta 0eJIKoBOro Kouborata chopMUpoBal
KOMIUIEKC C PAIMOHYKIIMIIOM).

[0056] Kak ncrionb3yeTcs B HACTOSIIEM JOKYMEHTE, TEPMUH "PaIMOUMMYHOKOHBIOraT"
OTHOCUTCSI K KOHBIOTATY TaAPreTUPYIOIIEro (pparMenTa, MEYeHHOMY PaJUOHYKIUIOM
(HarmpuMep, K TOMY, B KOTOPOM (PparMeHT XeIaToo0pa3yIolIero areHra 0eIKOBOro KOHbIOTaTa
chopMUPOBAJT KOMIUIEKC C PAJIUOHYKIIUIIOM).

[0057] TTpu hopMUPOBAHUM PaTMOUMMYHOKOHBIOTATOB, OIMMCAHHBIX 3/1€Ch, CTCTICHb
XeIaTo0OpPa30BAHUS U KOHBIOTAIUU ITPEUMYIIIECTBEHHO SIBJISIETCS] BHICOKOM.
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[0058] Kak ucrnob3yroTcs 371eChb, TEPMHUHBI "'CTEIeHb KOHbIOTalMu'" U "pe3ysIbTaT (BBIXO/T)
KOHBIOTAIMU" UCTIOJIB3YIOTCSA KAaK CUHOHHUMBI U OTIPEACIISIIOTCS KaK MPOLEHTHOE COJIEP>KaHUE
XeJIaTUPYIOIIEro areHTa, KOTOPBIN YCIEITHO KOHBIOTUPOBAH C TAPTeTUPYIOIIMM (PparMeHTOM,
JIEJIEHHOE Ha 00111ee KOJIMYECTBO XEJIATUPYIOILIEro areHTa, KOTOPbI UCIIOJIb3YETCs B peaKIuu
KOoHbIoranuu. [IponeHT KOHBIoTalMU MPU CO3JaHUU KOHBIOTUPOBAHHBIX TAPTETUPYIOIIUX
(hparMeHTOB HACTOSIIECH peaKIUu COCTaBIsAET 0oJbIe, yeM 50%, erie Ooiblie, yuem 70%,
0o:biie, yeM 90%, 6ombliie, yeM 95%, 6oblie, YeM MTPUOIUM3UTENIHLHO 96%, 60oJblle, YeM
MPpUOIM3UTENTIBHO 97 %, O0ITbIIIe, YeM MPUOIU3UTENTBHO 98%, Ui OOJIbIIE, YeM TPUOIM3UTEITEHO
99%.

[0059] Kak ucnonb3yroTcs 3/1eCh, TEPMUHBI "CTENIEHb XEeJIATUPOBAHUS" U "pe3ysIbTaT
(BBIXO/T) XEJIATUPOBAHUS" UCIIOJIB3YIOTCS KAK CAHOHUMBI U OIIPEICIISIFOTCS KaK IPOLEHTHOE
coiepyKaHUE PAIMOHYKIIHMAA, KOTOPBIN YCIIEITHO XeJIMPOBAH C TAPTeTUPYIOIIUM (parMeHTOM,
JIeJIEHHOE Ha 00I1ee KOJIMUECTBO PaJUOHYKIUIA, KOTOPBIN UCIIOIB3YeTCS B peaKIuu
xenatupoBanusi. [TpoleHT XenaTUpoBaHUs MPU CO3TAHUU PAJUOMMMYHOKOHBIOTATOB
HACTOSIIEH peakluu cocTaBisieT 0obiie, yeM 50%, emie 6oiblie, yueMm 70%, OombIie, yueM
90%, 6oible, 4eM 95%, 60bliIe, 4eM TPUOIU3UTENBHO 96%, O0JIbIIIE, YEM TPUOIUZUTETIBHO
97%, Gonpbliie, 4eM MPUOTIUZUTEITBLHO 98%, WiIu OOJbIIE, YeM MTPUOIU3UTENHHO 99%.

[0060] Kak omucaHo 34€Ch, IPOM3BOJICTBO CTEIIEHU KOHBIOTAIMU U CTETICHU
XeJ1aToo0pa30BaHUsI MOXKET 3aBUCETh OT OJTHOTO UJIM HECKOJILKUX MTapaMeTPOB Ipolecca
MOATOTOBKH PaAMOMMMYHOKOHBIOTATA.

[0061] CornacHo cnocob6aM, ONTMCAHHBIM B HACTOSILEM JOKYMEHTE, TApreTUPYIOIIHIA
(bparMeHT MOXeET ObITh PACTBOPEH B Oy(hepHOM pacTBoOpe, CoaepIKaIleM XeIaTUPYIOIUH
areHT. YpoBeHb pH MoxeT ObITh BBIOpAH JIJISI ONTUMM3AIUU YCTIOBUM JIJTSI KOHBIOTAIUN
XeJIaTUPYIOIIEro areHTa ¢ TapreTUPYIOMMM (parMeHTOM B KOHBIOTUPYIOIIEH peaKIMOHHOM
cMecu. B ofHOM BapuaHTe KOHBIOTUPYIOIIASl peaKIMOHHASI CMECh MOXKET COJIePKaTh
OukapOoHaTHBIN Oydep. B 1pyrom BapuaHTe KOHBIOTUPYIONMIAS PeaKIMOHHAS CMECh MOXET
coaepxath hochatHbIl Oydep. B elie oqHOM BapuaHTe KOHBIOTUPYIOIIAS peaKIIMOHHAS
CMECh MOXET UMETh ypoBeHb pH, paBHbI1 OT TpUOIMU3UTENBHO 8,0 10 NPUOIU3UTENBHO 9,2.
Hampumep, konbrorupymoiias peakioHHas CMeCb MOKeT UMETh ypoBeHb pH, paBHbIl
puOIM3UTENLHO 8,0, TPUOIU3UTENIBHO 8,1, TPUOIN3UTENIBHO 8,3, MPUOIM3UTEIBHO 8,4,
MPUOJIUBUTENBHO 8,5, TPUOIU3UTENBHO 8,6, TPUOIM3UTENIBHO 8,7, MPUOIU3UTEIBHO 8,8,
MPUOIIU3UTENBHO 8,9, TpUOIM3UTENBHO 9,0, TPUOIM3UTENHHO 9,1 WU TPUOTIU3UTETBHO 9,2.
TemnepaTypa KOHBIOTUPYIOIIEH peaKIMOHHON CMECH TAKKe MOXKET ObITh OTPETYJIMPOBaHa,
4TOOBI CITOCOOCTBOBATH KOHBIOTAIMK XEJIaTUPYIOIIEr0 areHTa ¢ TapreTUPYIOIUM
dbparmerToM. B 0THOM BapuaHTe KOHBIOTUPYIOIIYIO PEAKIIMOHHYIO CMECh MOXKHO
MHKYOMPOBATh MpU TeMIlepaType npubdimsutenbHo paBHoit 37°C. B eme ogHoM
JIOTIOJTHUTEILHOM BapHAaHTE KOHBIOTUPYIOIIYIO PEAaKIIMOHHYIO CMECh MOKHO MHKYOHUPOBATh
Ha MPOTSKEHUU TPUOIU3UTENBHO 1,5 4acoB.

[0062] B npyrom BapuaHTe KOHBIOTMPOBAHHBIN TAPTeTUPYIOLIUI (PparMEHTOM MOXKET
OBITH pacTBOPeH B Oy(epHOM pacTBoOpe, coiepKalieM paadoHyKiIua. Y poBens pH mMoxer
OBITH BBIOpAH ISl ONITUMU3AIMU YCIIOBUH JIJTS XEIaTUPOBAHUS PAAUOHYKIIUIA C
KOHBIOTUPOBAHHBIM TAPreTUPYIOMUM (PparMeHTOM B XellaTooOpa3yrolel peaKIMOHHOM
cMecu. B ogHOM BapuaHTe xenaToobpasyrolasi peakiuoOHHAas CMECh MOXKET COAePKaTh
TEeHTU3WHOBYIO KUCIOTY. B Ipyrom BapuaHTe XeaaTooopasyrolas peakKiMoOHHAsI CMECh MOXKET
uMeThb ypoBeHb pH B 1uanazone oT npubIM3UTeNnbHO 5,5 10 npubnusurenbsHo 7,0. Hanpumep,
xenmaToobpasyrolas peakMoHHasi CMECh MOYKET UMETh YpOBeHb pH, paBHBIN TPUOTU3UTEITEHO
5,5, MpUOIM3UTEIBHO 5,6, IPUOIU3UTEILHO 5,7, TPUOIUZUTEIIBHO 5,8, TPUOIU3UTEIIBHO 5,9,
pUOIM3UTENBHO 6,0, TPUOIU3UTENBHO 6,1, TPUOIM3UTENIBHO 6,2, MPUOIU3UTEIBHO 6,3,
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MPUOIIU3UTENBHO 6,4, TPUOIUZUTEIIBHO 6,5, TPUOIU3UTEIIBHO 6,6, MPUOIM3UTEIBHO 6,7,
NpUOIU3UTENBHO 6,8, TPUOIU3UTENTBHO 6,9 Win pudIu3uTenbLHO 7,0.

[0063] TemnepaTypa XeaaToo0pa3yroIIel peakKIMOHHON CMECH TaKKe MOXKET OBITh
OTPEryJIMPOBAHA, YTOOBI CIIOCOOCTBOBATDH XEIATUPOBAHUIO PATUOHYKIIUIOB C
KOHBIOTUPOBAHHBIM TAPreTUPYIONIMM (hparMeHTOM. B 0THOM BapuaHTe Xe1aToo0pa3yoIyo
PEaKIMOHHYIO CMECh MOYKHO UHKYOUPOBATH MPU TEMIIEpAType, MPUOIU3UTETIBHO paBHOM
37°C. B emnie 0JlHOM JOTIOJHUTEIBHOM BapUaHTE XeJI1aTO00Pa3yIOUIYI0 PEAKIIMOHHYIO CMECh
MO>KHO UHKYOHMPOBATh B TeueHUe Mpuoau3nuTenbHo 1,5 yacos. [1ocie nepuosa BpeMeHu
PACTBOP MOXET ObITh MOTAIIIeH T00aBJICHUEM XeaTa TylIeHuUs (HampuMmep,
JIMATUIIEHTPUAMUHIIEHTayKCyCcHOM KUCa0Thl (DTPA)) u peakiiMoHHAsi CMECh MOXKET OBITh
ouwminieHa. B oqHOM BapuaHTe XenaTooopasyrolas peakiMOHHAs CMECh MOXKET ObITh
JIOTIOJTHUTEILHO UHKYOHWpPOBaHa Tocyie J00aBIeHUs XenaTa TylieHus. B oqHoM BapuaHTe
XenaTooopasymlas peakiMOHHAas CMECh MOXET OBITh TOTIOJIHUTEIIbHO MHKYOUpOBaHA B
TeueHue Npuom3uTebHO 30 MUHYT MOCIIe TOOaBIEHUS XeaTa TylleHus. B ipyrom BapuanTe
XenaTooopasymolias peakiMOHHas CMECh MOXKET ObITh IOMOJHUTEIbHO HHKYOUpPOBaHa MpU
TeMmIreparype, paBHoi npubiusutenbHo 37°C nocie 100aBIeHus XeaTa TyIIeHHUS.

[0064] XemaTopsl

[0065] budyHKIMOHAIBHBIE XeJIATOPBI SIBJISIOTCS COSAMHEHUSIMU, KOTOPBIC UMEIOT JIBOMHYIO
(hYHKIMOHAITEHOCTH U30JIMPYIOIIMX HOHOB METaJlIa IUTIOC CITOCOOHOCTH KOBAJICHTHO CBS3BIBATH
OMOJIOTUYECKUI HOCUTEb, 00JIaAa0IMi CIEU(PUIHOCTHIO K AMUTOIAM WJIM aHTUT€HAM
OITyXOJIEBOM KJIETKU. Takue coeqMHEHUs SIBISIOTCS MPUTOAHBIMU 151 TEPATIEBTUYECKOTO U
JIMarHOCTUYECKOTO UCIIOJIb30BAHUS, KOT/1a OHU, HAITPUMEDP, HAXOISTCS B KOMIUIEKCE C
pPaIMOaKTUBHBIMU MOHAMH METAJJIOB U KOBAJIEHTHO CBSI3aHBI CO CIIEIM(PUUHBIM AaHTUTEIIOM.
DTH TUITBI KOMILJIEKCOB MCITOJIB3YIOTCS 111 TPAHCIOPTUPOBKHU PAJIMOAKTUBHBIX METAJIOB K
OITyXOJIEBBIM KJIETKAM, KOTOPBIE SIBJISFOTCSI MUIIIEHBIO TSI CIIENU(PUUHOCTH TPUCOETMHEHHBIX
AHTUTEI [CM., HanTpuMep, Mears et al., Anal. Biochem. 142, 68-74 (1984); Krejcarek et al.,
Biochem. And Biophys. Res. Comm. 77, 581-585 (1977)].

[0066] MHOTrOYMCIIEHHBIE XEIATOPbI U3BECTHBI B JAHHOM 00J1aCTH TeXHUKU. CM., HAITpUMED,
Pitt et al., "The Design of Chelating Agents for the Treatment of Iron Overload," B INORGANIC
CHEMISTRY IN BIOLOGY AND MEDICINE; Martell, Ed.; American Chemical Society,
Washington, D.C., 1980, pp. 279-312; Lindoy, THE CHEMISTRY OF MACROCYCLIC LIGAND
COMPLEXES; Cambridge University Press, Cambridge, 1989; Dugas, BIOORGANIC
CHEMISTRY; Springer-Verlag, New York, 1989, u ccbuiku, coepxammecs: B HUX.

[0067] TunmuuHbIe XeTATOPHI, TOAXOASIIME JJIsI TPUTOTOBIIEHUS PAIMOMMMYHOKOHBIOTATOB,
OIKCAaHHBIE B HACTOSIIIEHN 3asiBKE, BKIIIOUAIOT, HO HE OTPAHUYMUBASICh 9TUM, XEJIaTOPbI, TAKUE
Kak S-2-(4-uzotronnaHatobensun)-1,4,7,10-TeTpaazaukioa0AeKaHTeTPAyKCyCHAs KUCIOTa
(p-SCN-Bn-DOTA), nusTuineHTpuamMuHnieHTaykcycHas kuciiora (DTPA);
sTWIeHAMaMUHTeTpaykcycHas kucinota (EDTA); 1,4,7,10-teTpaa3amukionogekad-N,N ,N” N"”-
terpaykcycHas kuciota (DOTA); mapa-uzotuonumanatoodensui-1,4,7,10-
TeTpaa3auukiionoaekan-1,4,7,10-rerpaykcycHas kuciora (p-SCN-Bz-DOTA); 1,4,7,10-
teTpaasanukiogoaekan-N,N’ ,N”-tpuykcycHas kucinora (DO3A); 1,4,7,10-
TeTpaazanukiiogoaekan-1,4,7,10-rerpakuc(2-niponmonosas kuciaora) (DOTMA); 3,6,9-tpuasa-
12-okca-3,6,9-TpukapbokcumeTuiet- 10-kapookcu- 13-penunrpuaexkanoenas kuciaora ("B-
19036"); 1,4,7-tpuazanukinononad-N,N’ N”-tpuykcycHas kuciaora (NOTA); 1,4,8,11-
teTpaa3ampkioTerpaaekan-N,N’ N’ N”-rerpaykcycHas kuciota (TETA);
TpUITUIIeHTeTpaaMuHIekcaykcycHas kuciota (TTHA); tpanc-1,2-
IraMuHOTreKkcaHnTerpaykcycHas kucinora (CYDTA); 1,4,7,10-teTrpaazaumkiionogekas-1-(2-
runpoxcunponun)4,7,10-rpuykcycnas kuciaora (HP-DO3A); TpaHc-
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HUKJIOTeKCaHaMaMuHTeTpaykcycHas kuciaora (CDTA); tpanc-(1,2)-
UKJIOTEKCAHAUATUIIEHTpUaMUHIIeHTaykcycHast kucinora (CDTPA); 1-okca-4,7,10-
Tpuaszamukiogoackad-N,N’ N”-rpuykcycHas kuciaora (OTTA); 1,4,7,10-
TeTpaazalukioaoaekan-1,4,7,10-rerpakuc{ 3-(4-xkapookcun)oyranosas kuciora}; 1,4,7,10-
TeTpaazauukiionoackan-1,4,7,10-reTpakuc(yKCyCHOM KUCIIOThI MmeTuiamun); 1,4,7,10-
TeTpaa3alykioaoackan-1,4,7,10-rerpakuc(MeruneHpochoHoBast KMCIOTA); U UX ITPOU3BOIHBIC.

[0068] PaguonyKuabl

[0069] PaguoHyKIMIbl B KOMIUIEKCE C KOHBIOTUPOBAHHBIMU TAPTEeTUPYIOMIMMU
(dhparMeHTaMM MOTYT OBITH U3 JTF0OOOTO TTOAXOIAIIETO COIEPIKAIIETO METAJUT PAIMOU30TOTIa,
BKJIIOYAsl, HO HE OTPAaHUYMUBASICh 9TUM, aKTUHUN-225, acTaT-211, ona-120, iton-123, rioa-124,
non-125, on-126, iion-131, tion-133, BucmyTt-212, MbIbsk-72, OpoM-75, 6pom-76, 6pom-77,
- 110, uaaui-111, uaaui-113m, rammii-67, raamii-68, cTpoHIMi-83, TMPKOHUER-89,
pyTenuit-95, pyrenui-97, pyrenuii-103, pyrenunii-105, pryts-107, pTyTh-203, peHuii-186,
penunii-188, Temnyp-121m, temnyp-122m, temtyp-125m, Tynumi-165, Tymmii-167, Tynui-168,
TeXHeIMH-94m, TexHenuii-99m, grop-18, cepedbpo-111, mnatuna-197, naanamuii-109, Meab-
62, Menb-64, menb-67, hocdop-32, pochop-33, urtpuit-86, uTTpmii-90, ckanamii-47, camapui-
153, motenuii- 177, poamii-105, mpazeoaumuti- 142, mpaseoaumuii- 143, tepouti-161, ronsMui-
166, 3010T0-199, K0OaIBT-57, KOOAIBLT-58, XpoM-51, kene30-59, cenen-75, Tamumii-201, u
UTTEPOUIi-169.

[0070] Crioco6 moydyeHus paJuoOHyKIMAA 225 Ac He sBNIsIeTCS KPUTUYHBIM JIJT5I HACTOSIILIETO

n3obperenus. Hanpumep, 225 A¢ MOKeT GBITh M3TOTOBJIEH B [UKJIOTPOHE. 225 AC MOKeET GBITh
MOJTyYeH B YUCTOM Buje OT MunHucTepcTBa sHepreTuku (Munsnepro), CIIA, u Muctutyra
TpaHcypaHoBbIx anieMeHTOB (UTD), Kapicpys, I'epmanus.

[0071] Ounctka

[0072] B HEeKOTOPBIX BapUaHTaX CIIOCOOBI, ONMUCAHHBIE 3/1ECh, BKJIIIOUAIOT OJIHY WU
HECKOJIBKO CTa/Iui pa3/ieseHus KOHbIOTUPOBAHHOI'O TAPTreTUPYIOUIETo (pparMeHTa uin
PAAMOMMMYHOKOHBIOTATa OT IPYTMX KOMIIOHEHTOB PEAKLIMOHHOM cMeCcH. B 0JTHOM BapuaHTe
CMECh MOXET OBITh TIEpeMeIlieHa B GUIIBTPYIOIIEE YCTPOUCTBO (HATIPUMED, HEHTPUQYKHBIN
anmapat Millipore), uMmeroree crienipruyecKkoe OTCEUEHUE MOJIEKYIISIPHOM MAaCChl, TAKUM
o0pa3oM, uTo (pUIIbTpaIys peakKMOHHON CMECH Uepe3 yCTPOUCTBO (PHITbTPAIA MOXKET
pa3aenuTh KOHbIOTUPOBAHHBIN TAPTreTUPYIONINI (PPATMEHT WU PAIMOUMMYHOKOHBIOTAT OT
JIPYTUX KOMIIOHEHTOB PEaKIMOHHOM cMecH. B omHOM BapuaHTe GuIbTpamusi peakKiuuoOHHON
CMECH MOJKET OBITh UCIOJIb30BAHA JJISI MOJIYYEHUSI KOHBIOTUPOBAHHOTO TAPreTUPYIOIIETO
(dbparMeHTa WM paJuOMMMYHOKOHBIOTATa, UMEIOIIUX YUCTOTY, COCTABIISIONIYIO 110 MEHbIIIEH
Mepe npudmu3uTeTbHO 60%, Mo MeHbIIIeH Mepe MPUOIU3UTEITBLHO 65%, MO0 MEHbIIIEN Mepe
npubu3uTenbHO 70%, MO MEHBIIIEH Mepe MIPUOIU3UTENBLHO 75%, 110 MEHBIIIEH Mepe
npuban3uTenbHO 80%, MO MEHbIIENW Mepe MPUOIM3UTENBHO 85%, IO MEHBLIEH Mepe
npuoan3uTebHO 90%, 1O MEHbIIeN Mepe MPUOIM3UTENTBHO 95%, IO MEHBIIEH Mepe
npubIM3UTENBHO 97%, 10 MEHBIIIeH Mepe TPUOTU3UTENBHO 98%, 110 MEHBIIIEN Mepe
NPpUOIU3UTETBLHO 99%, UK TIO0 MEHBIIIEH Mepe MPUOIU3UTENBHO 99,5%.

[0073] B pa3nuuHbIX BApHaHTaX BBIXO KOHBIOTUPOBAHHOTO TAPTETUPYIOIIETO (hparMeHTa
WM PaMOMMMYHOKOHBIOTATa COCTABJISET MO MEHbIIIEH Mepe Mpudu3uTebHo 70%, mno
MEHBIIIEH Mepe TPUOIU3UTETIBHO 75%, 110 MEeHbIIIeH Mepe TpUOIu3uTeIbHO 80%, 110 MEHBIIIEH
Mepe IpUOIU3UTENTBHO 85%, WU 0 MEHBLIEH Mepe PUOIU3UTEIBHO 90%), 10 MEHBLIEH Mepe
95%, no menb1Elr Mepe 96%, 1o MeHbIer Mepe 97 %, o MeHbIel mepe 98%, Wi 1o MeHbIIIEN
Mepe 99% KOHEYHOTO MPOAYKTaA.

[0074] TapreTupyromue GpparMeHThI

[0075] Tapretupytoiue ¢pparMeHThl, ONMCAHHbBIE 3/1ECh, MOTYT COACPKATh OAUH WU
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HECKOJIBKO ITOJIMIIENITUAOB, B OCHOBHOM WJIM YACTUYHO 3aKOJUPOBAHHBIX T€HAMU
UMMYHOTJIOOYJIMHOB WK (hparMeHTaMH TeHOB UMMYHOTJIOO0YTMHOB. OOIIeTprU3HAHHBIE TEHBI
MMMYHOTJIOOYJIMHOB BKJIIOUAIOT T'€HbI KaMa, JIIM0/1a, alibda, raMmma, JeJIbTa, STICUIOH U MIO
KOHCTAaHTHBIX PETMOHOB, 4 TAKXKE MHO>KECTBO '€HOB BaprUabeIbHbIX PETHOHOB
UMMYHOTJIOOYIMHOB. JIerkue nenu noapasaensitoTces Ha Kara Wi J1ssmoaa. Tsokenble uenu
KJIACCU(PUIMPYIOTCS KaK FaMMa, MIO, aJib(a, I1eIbTa WIH SIICUIIOH, KOTOPBIE, B CBOIO OYEePEb,
ONPEAEIAIOT KJIacChl UMMYHOTIIO0YIMHOB IgG, IgM, IgA, IgD u IgE, cooTBeTCTBEHHO.

[0076] OcHOBHast CTPYKTypHAast €AMHHULA UMMYHOTJIOOYJIMHOB (AHTUTEN), KAK U3BECTHO,
BKJItOUaeT TeTpamep. Kaxxapiil TeTpaMep COCTOUT U3 ABYX UACHTUUHBIX AP MOJUIENTUAHBIX
Here, Kaxaas rnapa uMeeT oJIHy "Nerkyro" (mpubiusuteabHo 25 k/la) u oaHy "Tskenyo"
nens (mpudausurenpHo 50-70 xJla). N-KOHeI KaXK10M IeIH OIpe/IelisieT BapruadeaIbHbII
peruoH, u3 ot npubdmsuTeabHo 100 1o 110 uau 6o1ee aMUHOKHUCIIOT, B IMEPBYIO OUepeb
OTBETCTBEHHBIX 32 PACIIO3HABaHUE aHTUreHa. TepMuHbI «BapuadenbHas jerkas uens (VL)»
U «BapuabenbHas Tskenas uenb (VH)», OTHOCSTCS K 3TUM JIETKUM U TSKEIBIM HETIsIM,
COOTBETCTBEHHO.

[0077] AnTHTENa MOTYT CYIIECTBOBATHh KAK MHTAKTHBIE UMMYHOTJIOOYJIMHBI MJTM KAK PSIJT
XOPOIIIO XapaKTePU30BAHHBIX (PArMEHTOB, TOTYYAEMbIX ITPU NIEPEBAPUBAHUU PA3ITMUHBIMU
nenTuaa3zaMu. B yacTHOCTH, MIENICUH NIEpeBapUBAET AHTUTENIO HUXKE TUCYIb(UIHBIX CBSI3EH
B IIIAPHUPHOM o0J1acTH, 1 mojxydenus F(ab)',, mumep Fab, KoTOpBIi cam 1o cebe sBIseTCs

JIETKOW 1IeTbI0, KoTopas npucoeauHera k VH-CH1 aucynbumabivu cBsizsimu. F(ab)’, MoxkeT

OBITH YMEHBIIIEH B MSITKHX YCIIOBUSIX, YTOOBI pa3pYIIUTh TUCYTH(OUIHBIE CBSI3H B IIIAPHUPHON
obractu, TakuM oopaszom, kouBepTHpys F(ab)’, mumep B MoHomep Fab’. Monomep Fab’

SBJISIETCS IO cyliecTBY Fab ¢ uacThio mapHupHoit obnactu (cMm., Fundamental Immunology,
W.E. Paul, ed., Raven Press, N.Y. (1993) nis 6obIneit TepMUHOIOTUN (pparMeHTa aHTUTEIA).
Xots Fab” moMeH ompeiensieTcsi ¢ TOUKH 3peHus TiepeBapuBaHus HHTAKTHOTO aHTUTENA,
CIEIMAJIMCT OLICHUT IO JIOCTOUHCTBY, UTO Takue Fab’ (hparMeHTh MOTYT OBITh CHHTE3UPOBAHBI
3aHOBO JIMOO XMMHUECKH, JIMOO IMPU MOMOIIM UCTTOTE30BAHUS METOJ0JIOTUH PEKOMOUHAHTHBIX
JAHK.

[0078] Perrionnl Fab’ MOTyT OBITh ITOJTyYSHBI U3 AaHTUTEN JKUBOTHOTO (OCOOEHHO MBIIITMHOT'O
WJIM KPBICUHOTO) MPOMCXOXKACHUS UM YEJIOBEUECKOTO MTPOUCXOKACHHUS UITU MOTYT OBIThH
xuMepHbIMH (Morrison et al., Proc. Natl. Acad. Sci. USA 81, 6851-6855 (1984)) unu
rymanusupoBaHHbIMU (Jones et al., Nature 321, 522-525 (1986), 1 onyOIMKOBaHHAs 3asiBKa
Ha maTeHT BenukoOpuranuu Ne8707252).

[0079] Kak onrcaHO B HACTOSIIEM JOKYMEHTE, AHTUTEIIO MOXKET BKIIFOYATh UJIU OBITh
MOJIYYEHHBIM OT JIIOOOT0 MIIEKOTTUTAIOIIIET0, HAITPUMED, HO HE OTPAHUUMBASICh 9THM, YeJTIOBEKa,
MBIIIIH, KPOJIUKA, KPBIChI, FPI3YHOB, TPUMATOB, WIX JTI000N UX KOMOWHAIIUY U BKITIOUAET
M30JIMPOBAHHBIE YEIIOBEUECKHE, IPUMATOB, I'PBI3YHOB, MJIIEKOIUTAIOIIMNX, XUMEPHBIE,
T'YMaHU3UPOBAHHBIN W/ WK ONPEIETAIOIIMI KOMITIEMEHTapHOCTh perioH (POK)-
TpaHciianTupoBaHHble Wi POK-agantupoBaHHble aHTUTEA, UMMYHOTJIOOYJIMHBI, TPOIYKThI
pacuIerieHus: U ApyTUe 4acTH, U UX BapUAHTHI.

[0080] AnTHTENA, TPUTOAHBIE B BAPUAHTAX OCYIIIECTBIIEHUS U300PETEHUS, MOTYT OBITh
MOJIyYeHbI HECKOJIBKMMH CIIOCO0aMH, XOPOIIIO U3BECTHBIMHU B JAHHOM 00J1aCTH TEXHUKHU. B
OJTHOM aCIEKTE AaHTUTEJIA MOTYT OBITH OJIYYEHbI C TOMOIIBIO JIIOOOM THOPUIOMHOM METOUKH,
XOPOIIIO U3BECTHOM B TAHHOM 00JIaCTH TEXHUKHU, CM., HAITpUMep, Ausubel, et al., ed., Current
Protocols in Molecular Biology, John Wiley & Sons, Inc., NY, N.Y. (1987-2001); Sambrook, et
al., Molecular Cloning: A Laboratory Manual, 2nd Edition, Cold Spring Harbor, N.Y. (1989);
Harlow and Lane, Antibodies, A Laboratory Manual, Cold Spring Harbor, N.Y. (1989); Colligan,
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et al., eds., Current Protocols in Immunology, John Wiley & Sons, Inc., NY (1994-2001); Colligan
et al., Current Protocols in Protein Science, John Wiley & Sons, NY, N.Y., (1997-2001).

[0081] AHTHTENA MOTYT OBITh TAKXe MOJIyUYeHbI BLIOOPOM M3 OMOIMOTEK TAKMX JOMEHOB
WK KOMITOHEHTOB, HaIpuMep, ¢aroBoit oudmoreku. Maropasi OMOIMOTEKA MOXKET OBITH
CO3/1aHa TTyTEM BCTABKHU OUOJIMOTEKH CIIYYaMHBIX OJIMTOHYKJICOTHIOB UIIU OMOIUOTEKU
MMOJIMHYKJIEOTUIOB, COAEPKALUMX MTOCTIEA0BATEIBHOCTU, KOTOPBIE IIPEACTABIISIOT UHTEPEC,
HAIIpUMeEp, U3 B-KIIETOK MMMYHM3MPOBAHHBIX )KMBOTHBIX MK YesnoBeka (Smith, G.P. 1985.
Science 228: 1315-1317). bubnuoTteku ¢aroBbIX aHTUTEN COJIEPKAT Mapbl BapuabeIbHbIX
pervonoB Tspkenoit (H) u merkoii (L) neru B oqHOM (hare, 4To MO3BOJISIET IKCITPECCUIO
oxHouenouyeyHbix Fv ¢pparmentoB unu Fab ¢pparmentoB (Hoogenboom, et al. 2000, Immunol.
Today 21(8) 371-8). PaznooOpa3uem parmMuaHol OUOIMOTEKH MOXKHO MAHUITYJIUPOBATH IS
paCIIMPEHUS] W/UIIK U3MEHEHUSI UMMYHOCTIEIIM(PUIHOCTH MOHOKJIOHAJIBHBIX aHTUTE
OMOJIMOTEKH IJIs1 CO3/IaHUs, a 3aTeM UIECHTU(UKAIMY TOTIOTHUTENbHBIX, JKeIaTeIbHbIX,
YEJIOBEYECKMX MOHOKJIOHAJIbHBIX anTuTeNl. Hanmpumep, tsokenas (H) nens v nerkas (L) uens
MOJIEKYJIbl UIMMYHOTJIO0YJIMHA, KOAUPYIOIIME T€HbI, MOTYT OBITh CIIyYaiHbIM 00pa3oM
CMeIIaHbl (TlepeTacoBaHbl), YTOOBI CO31aTh HOBBIE Mapbl HL B coOpaHHOI MOJjIeKyIie
uMMyHoTrI00yMHa. Kpome Toro, ogxa unu oo6e H u L nernu ko iupoBaHusi TEHOB MOTYT ObITh
MyTarenusupoBaHHbl B POK BapuabeabHOM peruoHe MOJIUITETITHIAa UMMYHOTJIO0YJIMHA, a
3aTeM 00CIeIOBaHbI Ha KelaTeIbHYI0 aQ(UHHOCTD U BO3MOXXHOCTH HEUTpaJTM3alHH.
bubnuotexku aHTUTEN TaK)Ke MOTYT ObITh CO3/JaHbl CHHTETUYECKH, ITyTEM BBIOOPA OJTHOM UK
HECKOJIbKHX PaMOK IOCIIeI0BATEILHOCTEM uesioBeka u moMenienust kosutekuuii POK kaccer,
MOJIYYEHHBIX U3 CIIEKTPA AHTUTEII YEIIOBEKA WIIM YEPE3 BBINIOJIHEHHBIE 10 [UIAHY BapUaLluu
(Kretzschmar and von Ruden 2000, Current Opinion in Biotechnology, 13: 598-602). I1o3uuuu
pa3zHooOpaszus He orpaHuurBaroTcsa POK, HO Tak)ke MOTYT BKJIIOYATh CETMEHTHI pAMOK
BapuaOeIbHBIX PETMOHOB WM MOTYT BKJIIOYATh UHBIE BapUAOEIIbHbIE PETMOHBI AHTUTE,
TaKUe KaK MenTUIbI.

[0082] [pyrue neneBblie CBI3YIONIME KOMIIOHEHThI, KOTOPbIE MOTYT BKJIFOUATh HE TOJIBKO
BapuabeIbHbIE PETMOHBI AHTUTE]T, TPEACTABIISIIOT COO0M pOOCOMHBIN JUCILIEH, TPOXKIKEBON
JIMCILIEN, U OaKTepHuabHbIe TUCTIIen. PUOOCOMHBIN TUCILIEl TIpeICTaBIIsIeT cOOO0M crmocoo
tpancisiui MPHK B cBou pojicTBeHHBIE OETTKH, COXpaHsis TPU 3TOM OeJTIOK TPUCOETMHEHHBIM
Kk PHK. Hyk/1eMHOBYIO KUCIOTY, KOJUPYIOIIYIO ITOCIEA0BATENBHOCTD, BOCCTAHABIIMBAIOT C
nomobio OT-TTLP (Mattheakis, L.C. et al. 1994. Proc. Natl. Acad. Sci. USA 91, 9022).
Jposx:keBOM TUCIIel OCHOBAH Ha KOHCTPYKIMU O€JIKOB CIIUSIHUSI CBSI3AHHOTO C MeMOpaHoi
anb(a-arrIOTUHUHOBOTO JIPOXKKEBOIO PeLENTOpa aare3ud, agal v aga2, 4aCTU CUCTEMBI
tuna cnapuBanus (Broder, et al. 1997. Nature Biotechnology, 15: 553-7). bakrepuanbHblii
JIMCILJIEN OCHOBAH Ha CIIMSIHUM MUIIIEHU C SKCTOPTUPOBAHHBIMU OAKTEPUATIbHBIMU OEITKAMU,
KOTOPBIE CBSI3BIBAIOT C KJIETOYHON MeMOpaHoM uiu kieTouHoi cteHkoi (Chen and Georgiou
2002. Biotechnol Bioeng, 79: 496-503).

[0083] I'To cpaBHEHMIO C THOPUIOMHOM TEXHOJIOTHEH CITOCOOBI (harOBOTO U APYTUX AUCIIIICCB
AHTUTEN PEAOCTABIISIIOT BO3MOXXHOCTh MAHUITYJIMPOBATh BHIOOPOM IIPOTUB AHTUT€HA
MUIILIEHH in Vitro U 6€3 OrpaHUYEHUS BO3MOXHOCTU BIIUSIHUS XO35IMHA HA aHTUTEH, UJTH
Ha000POT.

[0084] Crietuduueckue mpuMepsbl MOANOCIIEIOBATEILHOCTEH aHTUTENT BKIIOYAIOT,
Hampumep, Fab, Fab’, (Fab’),, Fv, unu ¢pparment omgnonenoueunoro antutena (OLLA)

(HaanMep, SCFV). HOZ[HOCJ'ICI[OB&TGJ'IBHOCTI/I BKJIIOYAIOT 4aCTHU, KOTOPLIC COXPAHAIOT I10
MEHbILIEH MCPEC 4aCTb (1)YHK]_[I/II/I WU AKTUBHOCTH IOCJIEOBATEIbHOCTH IIOJIHOM JIMHBI.
Haan/IMep, IIOAIIOCIICAOBATCIIBHOCTD AHTUTECIA COXPAHHUT CITOCOOHOCTD I/I36I/IpaTCHBHO
CBA3BIBATHCA C aHTUT'CHOM, JAXKE €CIIN a(i)(l)I/IHHOCTb CBA3bIBAHUS ITOAITIOCIIEAOBATCIIBHOCTHU
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MOJeT OBITh OOJIBIIIE UJIM MEHBINE, YeM ah(PUHHOCTH CBA3BIBAHUS AHTUTEIT IIOJTHOM JIJTUHBI.

[0085] ®parmenT Fv sBisieTcs pparMeHTOM, KOTOPBIN COAEPKUT BapUaOETbHBIN PETHOH
nerkoti nenu VL u BapuabenbHBIN pervoH Tsikesnon uenu VH, skcrpeccupOoBaHHBIN Kak IBE
nerm. O0beMHEHNE MOXKET OBITh HEKOBAJIEHTHBIM MJIM MOKET OBITh KOBAJICHTHBIM, TAKUM
KaK XMMUYECKHH CIIIMBAIOIIMN areHT UM MEXMOJIeKYIsipHas AucyibguaHas cBs3b (Inbar et
al., (1972) Proc. Natl. Acad. Sci. USA 69: 2659; Sandhu (1992) Crit. Rev. Biotech. 12: 437).

[0086] Onnouenoueunoe anturesio ("OLIA") mpeacTasiseT coOOM reHHO-UHXKEHEPHOE
Wi (PepPMEHTATUBHO MEPEBAPEHHOE AHTUTEIO, COJIepIKalliee BapuadeIbHbIN PErMOH JIETKOM
nenu VL u BapuaOenbHbIN PETUOH TSKEIOH LENU, JOTIOJTHUTENIbHO CBSI3AHHbBIN THOKUM
JIMHKEPOM, TAKUM KaK [MOJMIENTHUIHAS I10CIIE0BATEBHOCTD, B VL -uHKep-VH opuenTauuu
wm B VH-muukep-VL opuentamuu. Kpome Toro, ogHornenoueynsiii Fv ¢gparmeHT Moxer
OBITH MOJIyUEH IMyTeM OOBbETUHEHUS BYX BapUaOEIbHBIX JOMEHOB Yepe3 AUCYIb(PUIHbBIE
CBSI3U MEX]y IByMsI ocTaTKaMHu 1uctenHa. CriocoOwl nmojtyuenust scFv aHTuTtes onucansl,
Hanpumep, Whitlow et al., (1991) In: Methods: A Companion to Methods in Enzymology 2: 97;
U.S. Pat. No. 4,946,778; and Pack et al., (1993) Bio/Technology 11: 1271.

[0087] Apyrue criocoObl MOTyUYEHHUs MOANOCIEA0BATEIbLHOCTEN AHTUTEIT, TAKUE KAK
paszzeneHre TsOKeTbIX Hernel 11t GOpMUPOBAHUS MOHOBAJIEHTHBIX (PparMeHTOB JIETKUX-
TSDKEJIBIX 1IeTIel, TaibHelIee paciieryieHue ¢parMeHToB, UK Ipyrue GepMeHTaTUBHBIE,
XUMUYECKHUE, UJIM TEHETUYECKUE TEXHUKH TaKKE MOTYT UCIIOJIb30BATHCS MIPH YCIIOBUM, YTO
MOJINOCIIEIOBATEIILHOCTH CBSI3BIBAIOTCSI C aHTUT€HOM, C KOTOPBIM CBSI3bIBAETCSI MUHTAKTHOE
AHTUTEJO.

[0088] AHTHUTENA, UCTIOIb3YyEeMbIE B M300PETEHUH, BKITFOUAIOT AHTUTENA TTOJTHOM JIJTMHBI,
TTOJITIOCIIEIOBATEIBHOCTH (HAIIPUMED, OTHOLETIOYeUHbIe (DOPMBI), TUMEPHI, TPUMEPHI,
TeTpaMePhI, IEHTaMepPhl, TeKCaMepPbl WU JIF00O0 IpyToi oJiuroMep 00Jiee BBICOKOTO OPSIKa,
KOTOPBIN COXPAHAET IO MEHBIIIEN MEPE YACTh AHTUTEHCBI3BIBAIOIIEH aKTUBHOCTH MOHOMEDPA.
MynbTUMEPBI MOTYT COJIEPKATh F€TEPOMEPHBIE UJIM TOMOMEPHbIE KOMOUHAIIMU AHTUTET
MTOJTHOM IJTUHBI, ITOJIIIOCIIEI0BATEIbHOCTU, HEMOIU(MDUIIMPOBAHHBIE WU MOIU(MUIIMPOBAHHBIE,
U3JI0KEHHBIE B HACTOSIIIEM JJOKYMEHTE U U3BECTHBIE B JAHHOW 00J1aCTH TEXHUKU. M yIbTUMEPHI
AQHTUTEJ SIBJISIIOTCS TIPUTOTHBIMHU JJ1S1 TTOBBIIICHUS] aKTUBHOCTU @HTUTEHA 11O CPABHEHUIO C
MOHOMEPOM 34 CUET HAJIMUYUS Y MYJIbTUMEPA HECKOJIbKUX AHTUT€HCBSI3bIBAIOIIIUX CANTOB.
MynbTUMEpPBI AHTUTEIT TAKKE SIBJISIFOTCS] TPUTOAHBIMU 15 TTOJTyYEHUST OJIMTOMEPHBIX
(HarpuMep, TUMEPHBIX, TPUMEPHBIX, TETPAMEPHBIX U T.JI.) KOMOWHAILMI pa3HBIX AHTUTE,
TaKUM 00pa30M MPOU3BO/ISI KOMITO3UIIUK AHTUTEN, KOTOPBIE SIBIISIIOTCS
MHOTO(PYHKIMOHAIBHBIMHU (Harpumep, OuyHKIMOHAIBHBIMU, TPUDYHKIMOHAIBHBIMU,
TeTpadyHKIMOHATIBHBIMU U T.1I.).

[0089] AHTHUTENa MOTYT OBITH MTOJYYEHBI MyTEM XMMUUECKOTO CIIIMBAHUS BHIOPAHHBIX
MOJIEKYJI (KOTOpbIE OBbLIN MOYYEHbI CHHTETUYECKUM MTyTEM UJIU ITyTEM IKCIIPECCUU
HYKJIEMHOBBIX KUCJIOT, KOTOPbIE KOJUPYIOT MOJMUIENTHbBI) UM C TOMOIIBIO TEXHOJIOTUX
pexkoMmbuHanTHOM JIHK B coyeTanuu c in vitro, Wiy KJI€TOYHOM SKCIIpeccUert MOJIUIIeNITHIA,
U TIOCIIEAYIOIIIeH OTMroMepu3anuei. AHTUTEIA MOTYT OBITh MPOU3BEACHBI AHAJIOTUIHBIM
00pa3oM MyTeM peKOMOMHAHTHOM TEXHOJIOTUM U SKCITPECCUH, CITUSIHUS TUOPUIOM, KOTOPBIE
MIPOU3BOIST AHTUTEINA C PA3JIMUHBIMU SMTUTOIMHBIMU OCOOEHHOCTSIMM, UITH SKCIIpeccrent
MHOECTBEHHBIX HYKJIEMHOBBIX KUCIIOT, KOAUPYIOLIMX BapraOeIbHbIe SN aHTUTEIT, C
PA3JIMYHBIMU SMTUTOMHBIMU OCOOEHHOCTSIMU B OJTHOM KJIETKE.

[0090] AHTHTETAa MOTYT OBITh COEIMHEHBI HEMTOCPEICTBEHHO WIIM OTIOCPEIOBAHHO, Yepe3
KOBAJIEHTHOE WUJIM HEKOBAJIEHTHOE CBSI3bIBAHUE, HAIIPUMED, Ue€pe3 JOMEH MYJIbTUMEPHU3ALINHY,
JUTS TIOJIYYEHHUS] MYJIbTUMEPOB. "JlOMEH MyJIbTUMEPHU3ALMU" OTTIOCPELYET HEKOBAJICHTHBIE
B3aMMO/ICUCTBUs Oenok-0enok. Crienudpuieckre MpruMephbl BKITIOYAIOT OUCITMPATbHBIE
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(HampuMep, CTPYKTYPHI "IeHIIMHOBAS 3aCTEKKA-MOJIHUS" (3UIIIEp)) U aiabda-crupaibHbIe
OeNIKOBBIE MOCIEA0BATENILHOCTH. I1ocIe10BaTEIbHOCTH, KOTOPbIE ONMIOCPEAYIOT CBSI3bIBAHUE
Oenok-0esIoK yepe3 cuilbl BaH-Iep-Baanbca, BOAOPOIHBIE CBSI3U UITK CBSI3U 3apsi-3aps/l,
TAKXe pacCMaTPUBAIOTCA KaK JJOMEHbI MyJIbTUMepU3aluu. JJonoIHUTEbHBIE TPUMEPDI
BKJIIOYAIOT OCHOBHBIE-CITUPAJIb-TIETIISA-CIMPaIb JOMEHBI U APYTUE MOCIEA0BATEIbHOCTH
0eNKOB, KOTOPBIE OIIOCPEAYIOT FeTePOMEPHBIE MIIM TOMOMEPHBIE B3aUMOJICHCTBUS OENTOK-
OEJIOK MEX/Ty CBSI3BIBAIOIIMMU OEJTKaMU HYKJIEMHOBBIX KUCITOT (Hanpumep, JIHK cBsizbiBatoive
TpaHCKPUITIMOHHBIE (pakTOPBI, Takue Kak TAF). OnuH KOHKPETHBIN MpUMep JOMEHA
MYJIbTUMEPHU3ALHHY TTPECTaBIIsIeT coboi octaTku p53 oT 319 no 360, aBistroryecs
MeauaTopamu obpa3oBaHus TeTpaMepa. Jpyrum npuMepom siBiIsieTCss TPOMOOLUMTAPHBIN
dakTop uenoBeka 4, KOTOPbIH CAMOCTOATEIbHO coOMpaeTcsi B Terpamepsl. Eie onHuM
MIPUMEPOM SIBJISIETCSI BHEKJIETOUHBIN O6e1ok TSP4, uieH cemelicTBa TPOMOOCHIOHAMHA, KOTOPBIT
MOJET 00Pa30BbIBATH MEHTAMEPHI. J|OTOTHUTETbHbIE KOHKPETHBIE ITPUMEPHI TPEACTABIISIIOT
coOoti "nenuHoBY0 3acTexky MojiHuio" 6enkoB JUN, FOS, u npoxokeBoro oeinka GCN4.

[0091] AHTHUTENA MOTYT OBITh HETTIOCPEACTBEHHO CBSI3aHBI IPYT C IPYTOM C IIOMOIIIBIO
XUMHUYECKOTO KPOCC-CIIMBAIOIIETO Ar€HTA UM MOTYT OBITh COEIMHEHBI YePEe3 JINHKEPHYIO
MOCJIeI0BATENbHOCTD (HAITPUMED, MENTUIHYIO MOCIEN0BATENBHOCTD), YTOOBI 00pa30BaATh
MYJIbTUMEDBI.

[0092] B oiHOM BapuaHTe CIIOCOOBI, OMMMCAHHBIE 3/1€Ch, OTHOCATCS K TAPTeTUPYIOLIEMY
dbparmMeHTy, KoTopbii crienuduuecku csizbiBaeT CD33 1 BKITIOYAET 110 MEHbIIIEH Mepe 4acTh
T'YMaHU3UPOBAHHBIX V pernoHoB. Hanmpumep, aHTUTEI0 MOXKET BKIIOYaTh VL peruoH, kax
3TO onpeneneHo, U VH pernoH, MMeroumi o MEHbIIEH MEPE OJIMH TYMAaHU3UPOBAHHBIN
dbparmeHr.

[0093] dapmaneBTUYECKUE KOMITO3ULIMN

[0094] B mpakTuKe HACTOSIIETO M300PETEHHSI KOHBIOTAT PAIMOMMMYHOKOHBIOTATa MOKHO
BBOJIUTH CAMOCTOSITEIHHO UJIM B KAYECTBE KOMIIOHEHTA (papMaLeBTUUECKH ITPUEMIIEMOTO
npenapara.

[0095] Kak ucrionb3yeTcs 31ech, "(hapMaleBTHUeCKH MpueMiieMasi CoJib" 03HadaeT JT00yIo
COJIb coeuHeHus popMyIIbl I, KOTOpas SIBISETCS TOCTATOYHO HETOKCUYHOM, YTOOBI ObITh
MIPUTOAHOM B JIeYeHUH MileKonuTatoumx. [IpencraBuTenu Takux cosieit, KOTopble 00pa3yroTcs
MpU MOMOIUIY CTAHIAPTHBIX PeaKlui KaK U3 OPraHUYeCKUX, TaK U U3 HEOPraHUUECKUX
UCTOYHUKOB, BKIIIOYAIOT, HAIIPUMED, CEPHYIO0, COISIHYI0, (hOCchOPHYIO, YKCYCHYIO, SHTAPHYIO,
JMMOHHYIO, MOJIOYHYIO, MAJIEMHOBYIO, )yMapOBYIO, TATbMUTUHOBYIO, KETIHYIO, TAIMOEBYIO,
MYLMHOBYIO, IJTyTAMUHOBY10, d-KaM(OPHYI0, TITyTapOBYIO, TJIMKOJIEBYIO, PTAJIEBYIO, BAHHYIO,
MYyPaBbUHYIO, JAYPUHOBYIO, CTEPUUECKYIO, CAITMIMIOBYIO, METAHCYIb(OHOBYIO,
OeH30JICYTBb(POHOBYIO, COPOMHOBYIO, MTMKPUHOBYIO, OCH30MHYI0, KOPUIHYIO U IPYTHUE
MOJXOISIIIIUE KUCIOThI. Kpome Toro, BKIIIOUEHBI COJI, 0Opa30BaHHbBIE ITPY TTOMOIIU
CTaHJIAPTHBIX pEaAKIUi U3 OPraHUYECKUX U HEOPTAHUYECKUX UICTOUYHHUKOB, TAKMX KAaK AMMOHMUIA,
WOHBI IIEJIOYHBIX METAJJIOB, HOHBI IIETOYHO3EMENIbHBIX METAIIJIOB, U IPYTUX MOT00HBIX
noHOB. [IpenmnouTuTeTbHBIMU SIBIISFOTCS COJIM coeuHeHu hopmyie I, Tie comu
MPEACTABIISIIOT COOOM COJIM KaJIMsl, HATPUS,, AMMOHMUSI UJIU UX CMECH.

[0096] Kak ucnionbs3yeTcs 3/1eCh, TEPMUH "TepaneBTUYeCKH 3()PeKTUBHOE KOTIUUECTBO"
03HAYAET KOJIMYECTBO PAJMOUMMYHOKOHBIOTaTa, KOTOPBIM MPOU3BOIUT TEPATIEBTUUECKUN
acddexT Ha 3abosieBaHMe, KOTOpoOe jJedaT. TepaneBTruuecku 3h(PeKTMBHOE KOJIUYECTBO OyAeT
BApbUPOBATHCS B 3aBUCUMOCTH OT MJIEKOIIUTAIOIINX, PATMOMMMYHOKOHBIOTATa U Crlocoda
€ro BBeJ/IeHUs (HaIIpUMep, IEPOPaATIbHO UM MMapeHTepaibHO). OOBIUHBIN CIIELUAIUCT B TAHHOM
00J1aCTH TEXHUKH MOXKET ONPEIEIUTh TepareBTUIeCKH 3((HEeKTUBHOE KOJIMYECTBO
PaAMOMMMYHOKOHBIOTATA.
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[0097] dapmaneBTHUECKKE KOMITO3UIMU BKJIIOUAIOT "(hapMaleBTUYECKH TpUeMiieMble” 1
" (PU3MOIOTMUYECKH TPUEMIIEMBIE" HOCUTENH, pa30aBUTETN UJIM HATIOJTHUTENU. Mcriob3yeMblie
371eCh TEPMHUHBI "(hapManeBTHISCKU TpUeMIIeMbIi" U "(U3MOTOTHUECKH TTpUeMIeMbIi"
BKJIFOYAIOT PACTBOPUTENH (BOIHBIE MIIM HEBOIHBIE), PACTBOPBI, IMYJIbCUU, TUCIIEPCHBIE CPENBI,
MOKPBITUS, UBOTOHUYECKUE U COJIEUCTBYIOIIME U 3aIepKUBaAtOIIMe aOCOpOLMIO BEIIECTBA,
COBMECTHMBIE C BBEJICHUEM JIEKAPCTBEHHOT'O CPEACTBA. Takue cocTaBbl MOTYT COIEPKATHCS
B )KUIKOCTH, SMYJIbCHHU, CYyCIIEH3WUH, CUPOTIE WIIH 3JIMKCUPE, WU TBEpIo popme; TabieTke (C
MOKPBITUEM UJTU O€3 TOKPBITHS ), KaTicyJie (TBEPIO WU MITKOM), TOPOLIKE, IpaHyIax,
KPUCTAJUIAX WJIM MUKPOIrpaHyJiax. J{onomHuTEIbHbIE AKTUBHBIE COCAMHEHUS (HATIpUMED,
KOHCEPBAHTBI, aHTUOAKTEpUAIbHbIE, TPOTUBOBUPYCHBIE U TPOTUBOTPUOKOBBIE BEIIECTBA)
MOTYT TaKXe ObITh BKJIFOUEHBI B KOMITO3ULIMH.

[0098] dapmaneBTHUECKHE KOMITO3UIUU MOTYT OBITh CPOPMYIIMPOBAHBI, UTOOBI OBITH
COBMECTUMBIMU C KOHKPETHBIM MECTHBIM WUJIM CUCTEMHBIM ITyTEM BBEAEHUS. Takum 00pazom,
(hapManeBTHYECKHE KOMITO3HUIMY BKITFOUAIOT HOCUTEH, Pa30aBUTENN UIN HATIOJTHUTEIH,
MOIXOAAIINE 151 BBEAEHUSI KOHKPETHBIMU MapIIPyTAMMU.

[0099] Cnietmuyeckuie, He OrpaHUYMBAIOLIUE IPUMEPBI ITyTel BBEICHUS 17151 KOMIIO3HUIIMIA
n300peTeHus MPEACTABIISIOT COOON MHTAISIIMOHHYIO WIIM MHTPAHA3AJIbHYIO IOCTABKY.
JIOTMOJIHUTEIBHBIE ITYTH BKIIIOUAIOT IIEPOPAIBHOE, HA3AJIBHOE, TAPEHTEPAIBHOE, HAIIPUMED,
BHYTPUBEHHOE, BHYTPUKOXKHOE, TOAKOKHOE, IEPOPAITBHOE, TPAHCAEPMAIBHOE (MECTHOE) U
YPECCIIU3UCTOE BBEJACHUE.

[0100] dapmaneBTUYECKME KOMIIO3ULIMH, BKITIOUAIOIIUE PAAUOMMMYHOKOHBIOTATHI,
OIMCAHHbIE B HACTOSIIEM IOKYMEHTE, MOTYT ObITh IPUTOTOBJIEHBI B COOTBETCTBUHU CO
CTAHJAPTHBIMH CIIOCOOAMH U AOTIOHUTENIBHO COACPKATh (PapMalleBTUUECKH TPUEMIIEMbIT
HocuTeb. Kak mpaBuito, B kauecTBe (papMareBTUUECKHU MPUEMIIEMOTO HOCUTEITSI MOYKHO
UCIOJI30BaTh (PU3UOIOTHUECKUM pacTBOP. pyrue noaxoasiiyue HOCUTEIN BKIIIOYAIOT,
HaTpuMep, Boay, OydepuszoBaHHyI0 Boay, 0,4% coieBoii pacTBop, 0,3% TIHMIMH, U TOMY
1oJ1I00HOE, BKITI0Uas INIMKOMPOTEUHBI J1s1 TOBBIIIEHUS CTAOMIIBHOCTH, TAKUE KaK aJIbOYMUH,
JIMITOTIPOTEWH, TII00YIIUH U IP. DTU KOMITO3ULK MOTYT OBITh TPOCTEPUITM30BAHBI OOBIUHBIMH,
XOPOIIIO U3BECTHBIMU crioco0amu crepunu3anuu. [lonyyeHHble BOAHBIE pACTBOPHI MOTYT
OBITh YIIAKOBAHBI JJIsI TOJIb30BAHMUS WM TPO(PUIBTPOBAHBI B ACENITUUECKUX YCIIOBUSIX U
TMO(GUIN3UPOBAHBL. JINOMUIM3UPOBAHHBINM TTpENapaT COSTUHSIIOT CO CTEPHUIIBHBIM BOTHBIM
pacTBopoM nepes BBesieHreM. KoMmosuimu MoryT coaepkaTh (hapMaleBTUUECKU TPUeMIIEMbIE
BCIIOMOTATEJIbHBIE BEIIECTBA, HEOOXOAUMBIE TSI AIIMPOKCUMAIUH (PU3UOTIOTUIECKUX YCIIOBHIA,
TaKUe KaK BellecTBa, peryiupytoiue yposeHb pH, u Beiiecta 6ydepusanuu, BeliecTsa,
PeryaMpyrolire TOHUYHOCTb, ¥ UM MTOI00HBIE, KaK, HAIIPUMED, alleTaT HATPHS, JIAKTAT HATPuS,
XJIOpUJ HATPUS, XJTIOPU KAJIUSL, XJIOPU KAJIbLKS U IPyTHE.

[0101] KonueHTpaiws paiMOMMMYHOKOHBIOTaTOB, OITMCAHHBIX 3/1€Ch, B (papManeBTUIECKUX
npernapaTax MOXKeT IMPOKO BAPbUPOBATH, T.€. OT NMpubdmmsuteabHo 0,05% 10 npubIM3uTeIbHO
1% wmac., oT puOIM3UTENBHO 1% 10 MpUOIU3UTENBHO 2% Mac., OT MPUOIUZUTENBHO 2% 10
MPUOIM3UTENBHO 5% Mac., OT MPUOIU3UTETBHO 5% 10 mpubausutenbHo 10% mac., oT
npuban3uTenbHo 10% no npudausutenbHo 30% mac., ot npudiauzureabHo 30% a0
npuoM3uTenbHO S0% Mac., oT npudau3uTenbHo 50% 10 npudau3uTenbHo 75% Mac., oT
MPpUOTIU3UTETBHO 75% 10 TpUuOIM3UTENBHO 99% Mac. DapMaleBTUUECKUE KOMITO3UIIMK MOTYT
OBITh BIOPAHBI B 3aBUCUMOCTH OT UX (DU3MUECKUX XapAKTEPUCTUK, B TOM UUCIIE, HO HE
OI'PaHUYMBASICh 3TUM, OT 00BEMA KUIKOCTH, BI3KOCTH U IPYTHX IAPAMETPOB B COOTBETCTBUU
C KOHKPETHBIM CITOCOOOM BBE/IEHUS, KOTOPBIN BbIOpaH. Hanpumep, KOHUEHTpALUS MOXKET
OBITH yBENIMUEHA, YTOOBI CHU3UTH HAT'PY3KY KUIKOCTHIO, CBSI3aHHYIO C JieueHreM. KommuecTBo
BBE/ICHHBIX PAJIUOMMMYHOKOHBIOTATOB OYJIET 3aBUCETh OT KOHKPETHOT'O TaAPreTUPYIOLIETrO
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(dbparMeHTa, KOTOPBII UCIIOJIB3YETCs, COCTOSTHUS 3a00JIeBaHuUsI, KOTOPOE MOABEPraeTcs
JIEYEHUIO, TEPAIIEBTUYECKOTO CPEACTBA, KOTOPOE AOCTABIISETCS, U PEILIEHMS Bpadya-KJIMHULMCTA.
Kak npaBuio, KoJIm4ecTBO paAMOMMMYHOKOHBIOTAaTa, KOTOPOE BBOJST, OYAET JOCTATOUHBIM,
YTOOBI JOCTABUTH TEPATIEBTUUECKH 3(P(PEKTUBHBIE JO3bI KOHKPETHOTO (hapMaKOJIOTUIECKOTO
BelecTBa. TepaneBTuyeckr 3pGHEeKTUBHBIE 103bI 151 PA3TIMUHBIX (PapMaKOJIOTUYECKUX
BEIIECTB XOPOIIO U3BECTHBI CHEUUAIUCTAM B JAHHOW O0JIACTH TEXHUKH, U TUITUYHbBIE
JIMana30HbI I psia JEKAPCTBEHHBIX CPENCTB IIPUBEACHBI BhILIE. TUITMYHBIE 1O3bI
PaIMOMMMYHOKOHBIOIaTa MOTYT COCTABIATh OT MpubausutensHo 0,001 Mr 1o
NpUOIN3UTENBHO S0 MI' HA KAJIOTPAMM MAcChl TeJla, WIK MeXAy npuoim3uTesibHo 0,1 Mr u
npubm3uTenbHo 10 Mr/kr maccsl Tena. TepaneBTuyecku 3¢ (eKTUBHBIE 03Bl TAKKE MOTYT
OBITh OTIPECIICHBI HA YCMOTPEHHE Bpaya.

[0102] PagnoMMyHOKOHBIOTaTHBIE (hapMAaLEBTUUECKUE KOMITO3UIMU MOTYT ObITh BBEJIEHBI
MapeHTepaIbHO, TO €CTh, BHYTPUCYCTABHO, BHYTPUBEHHO, BHYTPUOPIOLIMHHO, TOJAKOXKHO,
BHYTPUMBILIEYHO, IEPOPATIBHO WK Ha3albHO. KOHKpeTHbIE COCTaBbI, KOTOPBIE MOAXOIAT
JUIS. TAKOT'O MCIIOJIb30BaHUsI, MOYKHO HaiTh B Remington’s Pharmaceutical Sciences, Mack
Publishing Company, Philadelphia, Pa., 17th ed. (1985). CocTtaBbl MOr'yT BKJIFOUaTh PACTBOPHI
PaAMOMMMYHOKOHBIOIaTa, CyCHEHAUPOBAHHBIE B TPUEMIIEMOM HOCHUTEIIE, UJIU B BOJTHOM
HocuTese. MoryT OBbITh UCIIOJIb30BaHbl PA3JIMUHbIE BOJHBIE HOCUTEIM, HAIIPUMED, BOJA,
OydepuzupoBanHas Boaa, 0,9% M30TOHWUECKUM COJIEBOM PACTBOP M UM ITOJOOHBIE. DTH
KOMIIO3UIIMU MOXHO CTEPUIIM30BATh OOBIYHBIMU XOPOILIO U3BECTHBIMU CIIOCOOAMMU
CTepUJIM3ALMH, WIM OHU MOTYT OBITh CTEpWIILHO MpOopuiIbTpoBaHsbl. [TomydueHHbIe BOIHBIE
pacTBOPHI MOTYT ObITh YIIAKOBAHBI JIJIs1 UCIIOJIB30BAHUS KAK €CTh, WIIM JIMO(DUIU3UPOBAHBI.
JInopunuznpoBaHHbBIN MperapaT Nepes BBEACHUEM COEIUHSIIOT CO CTEPUIIBHBIM BOJIHBIM
pactBopoM. KomMmno3unuu MOryT coepkaTh (hapMalneBTUIECKH TpUeMIIeMbIe
BCIIOMOTaTeNIbHbIE BELLIECTBA, HEOOXOAUMBIE ISl AIMPOKCUMALUH (PU3UOTIOTUUECKUX YCIIOBUI,
TakuXx Kak perynsitopsl pH u OydepHbie areHThI, areHThI TOHYC HACTPOWKH, YBIAXKHSIOIINE
areHThl U UM NTOJ00HbIE, KaK, HAIIPUMED, ALETAT HATPUS, JIAKTAT HATPUS, XJIOPUJL HATPUS,
XJIOpUA KU, XJIOPU KAJIbLKs, COPOUTAHMOHOJIAYpAT, TPUITAHOJIAMHUHOJIEAT U T. 1.

[0103] PacTBOpPBI MK CYyCHIEH3MU 1T TAPEHTEPATIBHOT O, BHYTPUKOKHOT'O WU OIKOKHOT'O
IIPUMEHEHUSI MOTYT BKJIFOYATh CTEPUIBbHBINA pa30aBUTENb, TAKOW KaK BOJAA JJISI UHBEKLNH,
(U3MOIIOTUYECKUI pacTBOD, KUPHBIE MACIIA, TTOJIMITUIICHTJIMKOJIU, TIIULEPYH,
MIPONUJIEHTJIMKOJIb UM APYTUe CHHTETUYECKUE PACTBOPUTENTN; AHTUOAKTEPHAJIbHBIE BEIIECTBA,
TAaKHe KaK OCH3WIOBBIN CIUPT WIK METUINApAOEHbI, AHTUOKCUIAHTHI, TAKUE KAK
aCKOpOMHOBAS KUCIIOTA WIM OUCYJIb(PUT HATPHUS; XEIaTOOOPA3YIOIIME areHThI, TAKUE KaK
STUJICHIMAMUHTETPAYKCYCHasI KUCTIOTA; Oy(dephl, Takue Kak aueTaThbl, IUTPATHI WK hochaTel
Y Ar€HTBI JI PETYJIMPOBAHNS TOHUYHOCTH, TAKUE KaK XJIOPUI HATPUS UITA AEKCTPO3a.
VYposenb pH MoxkeT ObITh CKOPPEKTUPOBAH KUCIOTAMU WJIM OCHOBAHUSIMU, TAKUMH KaK
COJISIHAsI KMCIIOTA WM TUAPOKCHUT HATPUS.

[0104] 115 upeccIu3ucTOro WIM TPAHCAESPMAIIbHOTO BBEJACHUS TIEHETPAHTHI,
COOTBETCTBYIOLIME OapbepPy, Uepe3 KOTOPBIA OHU Oy1yT IPOHUKATh, MOT'YT OBITh
VICIIOJIB30BAHBI B JIEKAPCTBEHHOM CpPEICTBE. Takue NEHETPAHTHI, KaK MPABUIIO, U3BECTHBI B
JTAHHOW 00JIaCTH TEXHUKHU U BKIIIOYAIOT, HAIIPUMED JUIsl BBEACHHUS YEPE3 CIIU3UCTYIO,
JIETEPTEHTHI, COJIN )KETTYHBIX KUCIOT ¥ MTPOU3BOIHBIE (Qy3UIUEBOM KUCIOTHI. BBeneHue uepes
CIIU3UCTYIO MOKET OBITh COBEPIIEHO C TIOMOUIBIO UCIIOJIb30BAHMS Ha3aJIbHbBIX CIIPEEB,
VHTAJSIMMOHHBIX YCTPOWCTB (HAIIPUMED, ACIIMPATOPOB) UJIM CYIIIIO3UTOPUEB. s
TPAaHCAEPMAIbHOI'O BBE/IEHUS! AKTUBHBIE COEJUHEHUSI MOT'YT OBITh BBE/IEHBI B PELENITYPY
Maseit, 6aab3aMoB, rejer Ui KpeMoB, Kak OOBIYHO U3BECTHO B JAHHOM OOJIACTH TEXHUKH.

[0105] domoaHuTENbHBIE (hapMaleBTUUCCKUE TTPENapaThl, OAXOISIIINE IJIS1 KOMITO3HUIUIMA
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TSl BBEZICHUS B CITIOCOOAaX N300 PETEeHUS], U3BBECTHBI B TAHHOM 00JIaCTH TEXHUKH (CM., HATIPUMED,
Remington’s Pharmaceutical Sciences (1990) 18th ed., Mack Publishing Co., Easton, Pa.; The
Merck Index (1996) 12th ed., Merck Publishing Group, Whitehouse, N.J.; and Pharmaceutical
Principles of Solid Dosage Forms, Technonic Publishing Co., Inc., Lancaster, Pa., (1993)).

[0106] dapmaneBTHUECKHE TTPENAPATHI MOTYT ObITh YIIAKOBAHBI B CTAHIAPTHOMN
JIEKAapCTBEHHOM (hopMe ISl JISTKOCTH BBEACHUS U €IMHOOOpa3ust TO3UPOBKU. TepMuH
"cTaHIapTHas JIekapcTBeHHas popma", UCIIOIb3yeMbIH 371€Ch, OTHOCUTCS K (PU3NIECKU
JIUCKPETHBIM €IMHULIAM, ITOJIXOISIIMM B Ka4eCTBE EAMHUYHBIX J103 111 CyObeKTa,
MOJIJIeXkKAIIETO JICYEHUIO, TPUYEM KaXKasi 1032 COJICPKUT 3aJJaHHOE KOJIMUECTBO AKTUBHOTO
BEIIECTBA, PACCUMTAHHOE ISl TTOJTYYEHUS JKeJIaeMoro TeparneBTuYeckoro apdexra, B
coYeTaHuu ¢ (hapMaleBTUYECKUM HOCUTEIIEM WITM HATIOJTHUTEIIEM.

[0107] Habopsl

[0108] Hacrosiee n3o0peTeHre TakxKe IpeaocTaBiseT HabOphI, CoaepKaIIme,
PaAMOUMMYHOKOHBIOTATHI, TOJTYYEHHBIE B COOTBETCTBUU CO CITOCOOAMU, ONTMCAHHBIMU B
HacToseM JokyMeHTe. Tapretupytoiue GpparMeHThbl paJUOMMMYHOKOHBIOTATOB B HAOOpe
MOTYT OBITH TIO TIPUPO]I€ MOHOKJIOHAJIBHBIMH WJIH IMOJIMKIIOHATbHBIMU. OTHA UK 00e PyKH
TapreTyupyloiiero gparmMenTa u3 Habopa MOTyT ObITh XUMEPHOM, UeJIOBEUECKOM,
T'YMaHU3UPOBAHHON WIM JEUMMYHU3UPOBAHHOM.

[0109] Habop, kak 3TO MPeayCMOTPEHO B HACTOSIIIIEM OIMUCAHUU, MOXKET TAKKE BKITIOYATh
OYMIIAIOUIYI0 KOMIIO3ULUIO, KOTOpasi OUUCTUT HECBSI3AHHBIE PAIMOMMMYHOKOHBIOTATHI U3
TKaHU. OJHUM U3 TOAXOISIIIMX OUYMIIAIOIIMX BEIIECTB SIBISETCS TJIMKO3WIMPOBAHHbIM
aHTUUIMOTUINIMYECKU Fab” pparMeHT, HammpaBIeHHBIN IPOTUB TAPTETUPYIOMIETO-PYKY (1)
3a00J1eBaHUs TAPTETUPYIONIETO (hparMeHTa paJJMOMMMYHOKOHBIOTaTa. B 3TOM Bapuanre
PaAMOMMMYHOKOHBIOTAT MPEIOCTABIICH U Pa3pellieH I CPAIeHUs] B MUIIICHSIX J10
MaKCUMaJIbHOW CTEINeHU. {71 OUMCTKM OCTATOYHOTO paAMOMMMYHOKOHBIOTaTa
AHTUMIMOTUIIMYECKUE AD K 11eJIeBbIM Ab MpeIoCTaBIISIIOTCS B BUJIE TJIMKO3WIMPOBAHHOTO
Fab” pparmenra. Ouuiarolnee BEIIECTBO CBSI3bIBACTCS C PATUOUMMYHOKOHBIOTATOM
MOHOBAJIEHTHBIM 00pa30M, B TO BpeMs KaK MPUCOEIMHEHHBIE TJIMKO3WIOBbIE OCTATKU
HAIPaBJISIOT BECh KOMIUIEKC B TI€YEHb, T/I€ TPOUCXOAUT OBICTPBIN MeTabom3M. OuuIaronme
BelecTBa obcyxnarorcs 6osee moapodbHo B mateHtax CLIIA Ne09/314135 u 09/337756.

[0110] Cnenyrorue mpuMeEpPbI WILTIOCTPUPYIOT HACTOSIIIEE U300PETEHUE, U U3JTOKEHBI,
YTOOBI TOMOYb B MIOHUMAHWUU U300PETEHUS, U HE IOJIKHBI OBITH UCTOJIKOBAHBI JIJISI
OTpaHUYCHUS KaKUM-TTHO0 0O0pa3oM oObeMa N300peTeHus, KaK OmpeIeieHo B opMyIie
n300peTeHus, KOTopast CleyeT Mocie HUX.

ITPUMEPBI

[0111] ITpumep 1: HomeHkIaTypa u onpeacneHus

[0112] p-SCN-Bn-IOTVYK: S-2-(4-uzotuonuanatobdensun)-1,4,7,10-
TeTpaa3aluKIof0AeKaHTeTpayKcycHas kucinora (Macrocyclics, Dallas, TX).

[0113] BDX: budyHkIMoHaIbHBIE XeTaTOOOPa3yIOIIUE ar€HTHI.

[0114] JOTYK-B®X: IOTYK OudyHKInoHAIIBHBIE XeIaTOOOPA3yIOIIHe areHTHI:
Hanpumep, NHS-JIOTVYK; p-SCN-Bn-ZIOTVYK.

[0115] Na(NH4)Ac: HaTpust (QaMMOHMSI) alleTaT.

[0116] mAb: MoHokI0oHaIbHOE aHTUTENO: HUM-195.

[0117] HuM-195: Konctpykuus anti-CD33 anturena s JieueHus: Muenoeinkosa. HuM-
195 npexacrainsieT codor pekomOuHaHTHBIN [gG1 mAb o6benuustonumii POK pernonst
MBIIIMHOTO M-195 ¢ paMKaMH/KOHCTAHTHBIMUA PETMOHAMH YEIIOBEKA.

[0118] I'TIX: I'enppoHuKaromas (3KCKIIO3UOHHAS) XpoMaTorpadus.

[0119] B2XKX: BeicokoaddhekTuBHAS )KUIKOCTHASI XpoMaTorpadus.
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[0120] T'TI-BOKX/YD: I'TI-B2)KX B couetanuu ¢ Y D-1eTEKTOPOM.

[0121] TTI-BOX X/pax.: [TI-B2XKX B coueTaHuu ¢ paguOaKTUBHBIM JIETEKTOPOM.
[0122] MTCX: MomeHTabHasi TOHKOCIONWHAsI XpoMaTorpadus.

[0123] NH4CH5CO,: Anerat ammonusi, NH4Ac.

[0124] NaCH3CO,: Auerat Hatpusi, NaAc.

[0125] Df: ®axTop pa3BeneHus.

[0126] LITKK: Anbda-1raHo-4-ruJpOKCUKOPUYHAS KUCITOTA.

[0127] MAJII: MaTpuyHO-aKTUBUPOBAHHAS JIa3epHas JIeCopOnrs/MOHU3AINS Mace
CIIEKTPOMETPHSI.

[0128] IT2BII: ITomuaTHeH BEICOKOM INIOTHOCTH.

[0129] HEPES: N-2-runpoxcustunnurepa3ut-N-2-3TaHCyTb(POHOBAs KUCIOTA.

[0130] ITpumep 2: Konbroranus HuM 195 ¢ p-SCN-Bn-JOTYK

[0131] 2.3.1. MaTepuansl u Xumudeckue BemecTsa. Cm. Tabmumy 2 mrs cnenudukanyi

[0132] 2.3.2. [ToAroToBKa XMMHUUYECKHX BEILIECTB U YCIIOBUM JIJISI PEAKLIMU KOHBIOTAUU

[0133] 2.3.2.1. IloaroTaBIMBaIOT 3apaHee CIEAYIOIIME PACTBOPHI:

[0134] HatuBubit HuM195, 5 mr/mu, xpassaT npu temnepatype 4-8°C

[0135] P-SCN-Bn-IOTVYK xpansar npu temrepatype -20°C.

[0136] NaCl, 0,9%: B3BemmuBatot 0,45 r NaCl u pacTBOpSIIOT €ro B BOjie, CBOOOTHOMN OT
METAaJIJIOB, 3aTeM JOBOJSIT 00beM /10 50 Mi1. CMelIMBaIOT PacTBOP U MOCTIe TOMOTE€HU3ALUU
(GUIBTPYIOT ero uepe3 MeMOpaHHbIN QUIBTP U3 alleTaTa HEeJUTI0JIO3b] ¢ pazMepoM mop 0,45
MKM. XpaHst pactBop B [IDBII koHTelinepax o6bemMoM 50 mil.

[0137] 0,2 M naTpus pochata oqHnoocHOBHOTO (pacTBop A): B3BemmBaoT 0,48 r NaH,POy4

u 1006aBisoT 10 20 M auctuupoBanHoit H,O. TlepemeriuBator pacTBOp A0 MOJIHOTO

pPacTBOPEHHUSL.
[0138] 0,2 M HaTpus ¢ocdarta 1ByxocHoBHOTO (pactBop B): B3semmBarot 2,83 r NaHPO,

u nob6asisaoT 100 i nuctwimipoBanHoi H,O.

[0139] 0,1 M docdaTusbri Oydep, pH=8: CoequHsoT 1 cMemmBaroT 5,3 M1 pacTBopa A ¢
94,7 M pactBopa B. UToOw! onpenenuts ypoBeHb pH, UCTIONB3YIOT OyMary asist onpeesieHus
pH. PazBoust 6ydep nodasienueM paBHOro oobema AucTumpoBanHoit H,O ~100 mit.

DOUIBTPYIOT PACTBOP Yepe3 MEMOpPAHHBIN (PUIBTP U3 aneTaTa IeUTIOI03bI C Pa3MEPOM TTOP
0,45 mxMm. Xpanst pactBop B [I9BII (HDPE) konTelinepax o6beMoM 50 M.

[0140] 2 M NaOH: bepyt nipubnusutensHo 5 mit 30% pactBopa NaOH u cMemmmBaroT ero
C BO/JIOM, CBOOOTHOM OT METAJIOB, JAIOT PACTBOPY OCTHITH, 4 3aTEM JIOBOJST 00BEM 10 25
Mi1. XpansaT pactBop B [IDBII (FEP) koHTeliHepax oobeMom 50 mil.

[0141] 4 M NaOH: B IIDBII koureitnep oobseMom 50 mit 1o6aBsitoT SO M1 BOJIbL,
cBOOOHOM OT MeTasIoB, U 8,0 r NaOH u BCTpSXUBAIOT JJIs IOJTHOT'O PACTBOPEHMUS.

[0142] 3 M NH4Ac (v NaAc): BapemuBaroT 6,15 r NaAc ¥ pacTBOPSIIOT B BOJie, CBOOOTHOM

oT MetasuioB. [Tocre pacTBopeHus cou 10BOAAT 00beM 10 25 mit. [lepemeniBatoT pacTBop

Y TIOCJIe TOMOTEHU3aUK (PHITBTPYIOT €T0 uepe3 MeMOpaHHBIN QUITHTP U3 alleTaTa IeJUTFOI03bI

¢ pazmepom nop 0,45 mxm. Xpansart pactBop B [I9BII koHTeitHEpax o0beMoM 25 M.
[0143] 0,25 M NH4Ac (i NaAc): bepyt 2,1 M1 3 M NaAc ¥ cMemMBAaIOT C BOJIOM,

CBOOOJHOM OT METAJIIIOB, TOBOASIT 00beM 10 25 mil. CMEIIUBAIOT paCcTBOP, U MOCTIE
roOMOTeHM3aluK GUIBTPYIOT ero Yyepe3 MeMOpaHHbIN (GUIBTP U3 alleTaTa HEeJTF0I03bI C
pasmepoM 1op 0,45 mxMm. XpansT pactBop B IIDBII konTeliHepax o0beMOM 25 MIT.

[0144] 0,1 M NH4Ac (NaCH3CO,), pH 7. bepyt 3,3 M1 3 M NaAc 1 cMemmMBaroT ¢ BOJIOM,

CBOOOAHO OT MeTaJlIOB, 10BOAT 00beM /10 100 mit. XpansT pactBop B [I9BII koHTeiiHEpax
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o6beMoM 100 mit.

[0145]0,1 M HCI: Bepyt 2,5 mi1 10 M HCI u cmemmBaroT ¢ BOJIOH, CBOOOHON OT METAJLIOB,
B IID mepHoit kon16e 00beMoM 25 Mi1. OKUAAIOT A0 TEX MOP, TOKA PACTBOP OXJIATUTCS, U
TOBOIAT 00beM 70 25 Mit. CMEIIMBAIOT PACTBOP U MOCIIE TOMOTEHU3AUUH (PUIIBTPYIOT €T0
yepe3 MEMOpPaHHBIN GUIBTP K3 aleTaTa UeUTI0I03bl ¢ pazmepoM nop 0,45 MkM. XpaHsT
pactBop B IIDBII koHTeliHEpax 00BEMOM 25 MII.

[0146] 0,05 M HCI: bepyt 1,25 mut 10 M HCI u cMenuBaroT ¢ BOJOM, CBOOOIHOM OT
MeTaJu1oB, B [19 MepHoit kobe 06beMoM 25 mit. OXHMIAIOT 10 TEX MOP, TOKA PacTBOP
OXJIAJIUTCA, U JOBOAAT 00BbeM 110 25 mi1. CMEIMBAIOT pacTBOP U MOCIIE TOMOTE€HU3ALUN
GWIBTPYIOT €ro yepe3 MeMOpaHHbIN QUIBTP U3 alleTaTa LEeJUII0103bl ¢ pazMepoMm nop 0,45
MKM. XpaHst pactBop B [IDBII koHTelinepax o6beMoM 25 mil.

[0147] NaN3 0,05%. B3semmBarot 0,5 r NaN3 1 pactBopsitoT ero B Boae Millipore. JloBoasT

00BeM 110 1 1.
[0148] 1,0 M NaHCO3. B TT9BII konTeiinep o6bemoM 50 mit gobasisitor 50,0 M1 BOJBI,

CBOOOHOM OT MeTaIIOB, U 8,4 I NaHCO3 1 BCTpSIXMBAIOT J0 MOJHOI'O pacTBOpeHus. (ITO
naet Beixo 2 M NaHCO;3; pactBopa). CmemmBarot 17,8 it 4 M NaOH pactBopa u 50 mi 2
M NaHCOj; pactBopa Bo ¢uiakoHax ans xpaHeHus komnanuu Coning Costar o6bemMom 250

MJT (MJTM 3KBMBAJICHTHBIX). XOPOIIIO TIepEeMEIINBAIOT.
[0149] B kauecTBe aIbTEPHATUBBIL:
[0150] 1,0 M NaHCOj5. B IT9BII konTetinep oobemom 100 mut gobasisitot 50,0 MIT BOJIBI,

CBOOOJIHOM OT MeTAJIJIOB, U 8,4 T NaHCO3 u cmemuBarot ¢ 17,8 mu1 4 M NaOH pactBopoMm.

BeTpsxuBaroT 40 MOJIHOTO pacTBOPEHUs U 1OBOAST 00beM 10 100 mi1. XpaHST pacTBOpP BO
dbakoHax st XxpaHeHus oovemoM 250 mut, komnanuu Coning Costar (MM 95KBUBAJICHTHBIX).
Xopo1Io nepeMenmBaroT.

[0151] 0,1 M HEPES pactBop. [Tomematot 3,0 mi1 1 M HEPES 6ydepa (Fisher BioReagents,
HoMmep nipoaykta BP299-500) B ITDBII ¢urakorsr o6beMom 50 MIT ¥ 10O0ABISIOT 27 MIT BOJIBI
I UHBEKIWN.

[0152] 2.3.2.2. MaTepuaiibl
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Tatnuua 2
CNHUCOK XMMHYECKHX BEILECTB M MaTEPManoB ANA KOHbIOraLMm

Xumuyeckoe Hazeanwve 3akasza | Cneundmrayun/ MNocraewmg
BelwecTBO/MaTeEpHan Komnosuuwns
HCI, 30 % 1.00318.1000 BbICOKOOMULLEHHI# YWR
NaQH, 30 % 1.05589.0250 BICOKOOMULEHHbIR YWR
Na auerar 1.062640050 > 99,99% VWR
NH4 aueTaT 372331-10 > 99 999% Sigma

04030KH Aldrich
YKCycHas kucnota 100264 BbICOX0OMULLEHH bIi Vi
Reanukoean, 100% 10006680250
ROTYK -NHS - achup B-280 Macro cyclics, Dallas, TX
AOTYK-p-SCN - Bn B-205 Macro cyclics, Dallas, TX
NaCl 1.064060050 > 99 99% VWR
Hum195 5 Mrimn Isotex
DTPA 1083900250 > 99% VWR
Beaa, ceofogran ot | 1.01262.1000 YneTpauucTan VWR
MeTannos
Na;HPO, 1065866.0050 BbICOKOOUULLEHHBLIA VWR

99,99
NaH,PO, 106370.01100 B bICOKOOYMLLEHHDIA VWR
99,99
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OnHopasosas KonoHka | 17-0851-01 GE Health Care
ana obecconueauna PD- Europe
10 GmbH
pH Symara 1.09533.0001 pH=5§,0-10 VWR
1.09542.0001 pH=4,0-7
nn npoBupku Tuna | 211-2130 nn VWR
3nnexgopd
Harpesatowi 6nok 460-3249 203x315X89 VWR
M3 npobupku 6008117 3 Perkin Elmer GmbH
Konowka Protein Pack | WRTO80013 Kononka Protein Pack | Waters
3008W 3008w
Konotka Protein Pack 125 [ WRT1866000926 | KonoHka Protein Pack | Waters
centriguard 125 centriguard
Na azug 8.22335.0111 Yuctota 289 % VIWR
NasN
HEPES BP299-100 Fisher BioReagents
NaHCQ, 106329.0500 VWR
MuneTkw 613-3646 0,5-10 Mkn  (cepwiilt | VWR
3nnargopd 613-3649 HAKOHEUHUK)
613-3650 10-100 mkn {(xenTui
HAKOHEMHUK)
100-1000 mkn {cuHWi
HaKQHEMHUK)
Hakoneynukn ans nunetok | 612-1158 0,510 mMmkn (cepwiil | VWR
3nnengjopd 612-1160 HaKOHEYHUK)
612-1163 10-100 mKn  (enTbHd
HAKOHEYHWK)
100-1000 mkn (CUHUIA
HAKOHEYHKK)
Millipcre  ueHTpudpyxHoe | 4411 (ana 8| C tdunbtpom | Millipore
ycTpoiicTeo eanHnL) oTceqeHns ans
YM-10 4421 (ana 24 | MOonekynApHoi Macchbl
equHIL} 10 000 MM
Nalgene koHTeHepb 2002-0001 30, 60 » 125 mn ans | VWR
2002-0002 XpaHeH®n pacTeopos
2002-0004
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Amicon Ynetpa
LeHTpudyKHOE
duneTpoORaNLHOE
yCTpoRcTBO ans  ofbema

meHee 4 Mn

Amicon ¥YnoTpa | Homep Millipore
ueHTRpUbyXHOES no Kartanory

MNbTPOBANLHOE UFCB801096

YyCTpoHcTBO AnA obbema
MeHee 4 Mn

YneTpa uneTp -10 K, 13
BOCCTAHOBNEHHOW
uennionessl 10 000 MM
CO

[0153] 2.3.2.3. OcHallleHMe UHCTPYMEHTAMMU:

[0154] YabTpanenTpudyra ¢ oxnaxaeHueM (4°C) ot komnanuu "Biofuge primo R, Heraeus™
WJIM 5KBUBaJIEHT OT koMnaHuu Themo Scientific, 1100 aHamoruuHas (BpaieH1ue Co CKOpOCThIO
6500 00./MuH)

[0155] Vortex uim aHajgordyHas cucteMa

[0156] YD-Buaumsbiii ciekTpodoToMeTp Varian Cary Win-5000 ocHaIllEeHHBII KOMITbIOTEPOM
JUUTS XpPAHEHUS CIIEKTPA U OLEHKU, UJIM AHAJIOTUYHAS CUCTEMA (UJIM SKBUBAJICHT)

[0157] BOXKX ¢ Y® nerektopom u Waters Protein Pack 300SW B kauecTBe cTaluOHAapHOM
(a3bl, OCHAIIEHHBIM KOMITBIOTEPOM /ISl XpAHEHUS CIIEKTPA U OLIEHKH (MJIM SKBUBAJICHT).

[0158] XonoaunpHuk (4-8°C) 1151 XpaHeHUs] mAb U KOHBIOTUPOBAHHBIX MAb

[0159] Mopo3suisHas kamepa (-20°C) mist xpanenus bOX-JTOTYK

[0160] AHamUTHYECKHE BECHI

[0161] HarpeBatomuii 610K WM yCTPOMCTBO /1711 KOHUYECKOT'O CKAHUPOBAHUS BHYTPU
TepMoOCTaTa

[0162] 2.3.3. KanubpoBka BOKX - YD nerekTopa mist kBaHTHpHKanuu HuM 195,
KonTponp kauectBa HuM195

[0163] 2.3.3.1. 13 pacTtBOpa 5 Mmr/mut HuM195 rotoBsT 110 MeHbLIEH MEPE TPU
pa30aBIIEHHBIX PACTBOPA, COAEPIKAIIUX U3BECTHBIE KOHLIEHTPALMU, KOTOPBIE OMPEICIISIIOTCS
YYBCTBUTEIIBHOCTHIO PAIMOAKTUBHBIX JIETEKTOPOB, coeuHeHHbIX ¢ [ TI-B2XX, u
HACTPAUBAIOT JJISI UCTIOJIb30BaHUsA. OOBIYHO AMAIIa30H KOHIEHTpalui B ripeaenax 125-625
MKTI/MJI SIBIISIETCSl aJIEKBATHBIM, €CIIM UHTEPECYET UYBCTBUTEIIBHOCTD U JIMHEHHOCTb.

[0164]2.3.3.2. Hactpoiika BOXX s uamepenuit c nomounpio Y ®-getekropa npu JjIMHe
BOJIHBI 280 HM

[0165] 2.3.3.3. KongunuonupoBanue I'TI-B27KX komonku B 0,9% NaCl ¢ ucnoab30BaHUEM
ckopoctu 0,5 MiI/MuH

[0166] 2.3.3.4. bepyT alMKBOTHI U3 pa30aBlIeHHBIX pacTBOpOoB HUM-195 (Mu KoHbIOraTa)
u nponyckaroT ux uyepes ['TI-BOXX/Y®. Hanpumep, niis BOXKX ¢ cucremotit Bripsicka 100
MKJT - IMKJT BEJIMUMHA OeNTKa, MPOoXOoAsIero yepe3 kKojaoHKy Protein Pack 300SW, 6yaet
kosiebaTbes oT 12,5 MK 10 62,5 MKT. B kauecTBe moaBuxHOM (a3bl ucroab3yroT 0,9% NaCl.
CM. ¢ur. 2 B KaueCcTBE WLIIOCTPALMUA TUITUYHOM XPOMATOTPAMMBI.

[0167] 2.3.3.5. YcTaHaBIMBAIOT CBSI3b MEK/1y CUTHAIOM Ic¢ (Tto1aib 1o/1 MMKOM) U
KOHLEeHTpauuel. ['enepupytot kaaubpoBouHyo KpuByIo (cM. Dur. 3, KoTopas IeMOHCTPUPYET
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TUIIMYHBIE XPOMATOTI' PAMMBI), UYTO ITO3BOJISIET AHAIIMTUKY PACCUATATH KOHLEHTpauro Hum195
B 00pasue koHbtorata*. Jlpyroi O6J1M3Kui NOAX0J OCHOBAH HA HAX0K/IEHUU COOTHOIIEHUS
KOHIEHTpAIMsI/CUTHAJI, TOJy4eHHOTr o u3 XxpoMaTorpaMmsl ' TI-BOXX/Y® cranmaptHOTrO
o6pasua HUM-195. Eciu ycrioBre TMHEHHOCTU BBITIOJIHSIETCSI, TO COOTHOIIEHUE KOHLIEHTpaLust/
CUTHaJI OYJET MOCTOSAHHBIM, Kygg yy. TakuM o6pa3om, koHueHTpauus Hum-195 B o6pasue

KOHBIOTATa BBIUMCIISIETCS] B COOTBETCTBUU C HUXKEMTPUBEAECHHON (POpMYJIION:
C (HuM195, mr/mm)=Ksg0 1y *1s*Ds

K580 uy COOTHOIIEHHE KOHUEHTpamyu HuM 195 (Mr/mi1) B KaTuOpoBOYHOM 0Opa3sie K
wiowmam (I.) mox nukom Ha Y@ (ycTaHoBiIeHA HA ypoBHE 270 HM) XpoMaTorpamme

KaJuOpOBOYHOr0 0Opasna
I, mmomane nox nukoM Ha I'TI-BOXX/Y D (280 HM) xpoMaTorpamMme KallMOpPOBOYHOTO

oOpasua (dwur. 2)
I, mmomaae moa nmukoM Ha ['TI-BIXKX/Y® (280 um) xpomatorpamme oopasua (dur. 4)

D¢ dpakTop pa3BeacHus

C (HuM195, mr/mn) koHueHTpauust HuM 195 B HepazbaBiieHHOM oOpa3sie B MI/MJI

* PacTBOp KOHBIOTATa HE JOJDKEH CcoiepkaTh cBOOOIHbIe BDX mim mroboe apyroe
BeIIeCTBO, abcopobupyrolee npu ajiMHe BoHbI 280 HM (cM. Dur. 1 B).

[0168] 2.3.4. HeoOs3aTenpHO: KoHneHTpaiumst mAb mipy momMoIy (GpuiibTpauu-
HEeHTPpUYTUPOBAHUS

[0169] DTa cTamus Ba)KHa, €CIIA JOJIKHO OBITH MPUTOTOBJIEHO OOJIBIIIOE KOJIUYECTBO
KOHBIOraToB. OnucaHHast HUXKe IpoLeaypa MPUMEHsIeTCs 11 00padoTKH nmpuMepHoO 10 mr
HUM-195 B oiHOM 3KcrniepuMeHTe/hIakoHe.

[0170] 2.3.4.1. BepyT HOBOE LeHTpUDyTUpYIOIIEe YCTPOUCTBO OT komnanuu Millipore YM-
10 ¢ orceuennem MonekysipHbIx Macc 10000 MM (YM ycTpoicTBO ¢ 60J1ee BBICOKUM YPOBHEM
OTCEUYEHMSI MOXKET OBITh UCIIOJIB30BAHO C COOTBETCTBYIOUIUM IOBBILIEHUEM BPEMEHU
BPAILICHUS]) ¥ IPOMBIBAIOT €r0 HECKOJIbKUMHU MuiumiTpamu 0,05 M HCI u uucroit H,O.

[0171] 2.3.4.2. 3abmaroBpeMeHHO PETYIUPYIOT TEMIIEpATypPy UEeHTPUDYKHOM TPOOUPKH
no 4°C.

[0172] 2.3.4.3. B3BemuBaroT 2 mu1 HATUBHOTO pacTBopa HuM195 5 Mr/mit niv 0UMIIIEeHHOT O
Hum195 u nepemeniaroT ero B HEHTpUPYKHYIO TPOOUPKY.

[0173] 2.3.4.4. LlenTpudyrupyroT pacTBOp Ipy ckopocTu 6500 00./MUH U pU TEMITEpaType
4°C, moka 06beM pacTBOpa He COCTABUT 1 MJI UJIM MEHBIIIE.

[0174] 2.3.4.5. TTocne ueHTpUpyrupoBaHUs IIEPEBOPAUMBAIOT HIEHTPUDYKHYIO IIPOOUPKY
¥ UEeHTPU(yTUPYIOT CHOBA MpU cKOpocTH BpameHus 500 00./MUH 15t TOTO, UTOOBI COOPaTh
KOHIIEHTPUPOBAHHBIN PACTBOP MAD B peTeHTaTHOM (PI1akoHe.

[0175] 2.3.4.6. IlepeHOCAT KOHUEHTPUPOBAHHBIM MAD (mpubauzurensHo 10 Mr/mi) B
npooupky tuna AnmeHaopd. Codbuparot Takxe GUIBTPAT U AHATIMZUPYIOT COAEPIKAHUE
HuM195 npu momortum I'TI-B2XKX B 000ux pacTBopax. XpaHST paCTBOPHI ITPU TEMITEpAType
4-8°C.

[0176] 2.3.5. Peakuus koHbloranyuu B OukapobonatHom 6ydepe

[0177] 2.3.5.1. CorpeBaroT mpoOUpKy Tura dnmneHaopd, cogepxariyro 2,5 mr JJOTYK/p-
SCN-Bn B 0,25 MJ1 BOIbI, CBOOOIHOM OT METAJLJIOB.

[0178] 2.3.5.2. HobasistoT 1 Myt pactBopa HuM-195 5 mr/mit (vu 0,5 MJT KOHIEHTpAIMH
10 MI/MJT) ¥ IEPEMENIMBAIOT PACTBOD.

[0179] 2.3.5.3. Jobasmnstor 0,05 mit 1,0 M NaHCO3 1 nepeMenMBaioT pacTBop.

[0180] 2.3.5.4. TTocne cmenBaHus mpoBepsoT ypoBeHb pH nyteM yaanenus 0,001 mi
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AJIMKBOTHI U HaHeceHUs ee nsiTeH Ha pH 6ymary ¢ HeoOxoaumbiM auarnazonom pH. Yposenb
pH nomxen HaxoauThesa Mexay 8 U 9, a nueneBort ypoeHb pH pasen 9. [Iponomxkaror
no6asisats 0,01 M1 0,1 M NaHCO; u usmepsitoT ypoBenb pH 10 Toro momenTa, noka pH ne

HAXOJUTCS B nMana3zone mexay 8,0 u 9,2.

[0181] 2.3.5.5. UHKyOUpPYIOT pEaKLUMOHHYIO CMECh B YCTPOWCTBE U1l KOHMUECKOT O
cKkaHMpoBaHUs pu Temnepatype 37°C B Teuenue 1 yaca 1 30 MUHYT.

[0182] 2.3.6. HeoOs3aTenpHO: Peakims konbroranuu B pocaTHOM Oydepe

[0183] 2.3.6.1. B3semmBaroT 5 Mr/p-SCN-Bn-JOTVYK B nnpeaBapuTeibHO OUUILIEHHBIX
npobupkax tuna InmneHaopd u pactBopsior ero B 0,4 mit 0,1 M dochatroro 6ydepa pH=
8.

[0184] 2.3.6.2. CMelIMBaIOT aKKypaTHO KOHIEHTPUPOBAHHBIN pacTBOpP mADb
npubm3uTenbHo 10 Mr/mit ¢ 400 Mk pacTBopa ¢ocdatHoro Oydepa.

[0185] 2.3.6.3. [Tocne cmemmBanus poBepsAroT ypoBeHb pH myrem yaanenus 0,001 mi
aJIMKBOTHI U HAHECEHMS ee MsATeH Ha pH Oymary ¢ HeoOxoauMbIM quana3zoHoM pH. YposeHb
pH nomxen Haxoauteea mexay 8,0 u 9,2.

[0186] 2.3.6.4. Eciu ypoBeHb pH ciuiikoM HU3KMI, 100aBIs0T aMKBOTHI 0,010 M1 2 M
NaOH k pacTBOpYy U aKKypaTHO IIEPEMEIIUBAIOT PACTBOD.

[0187]2.3.6.5. [ToBTOpsitoT cTaamu 2.3.6.3 1 2.3.6.4 10 TEX MOP, MOKA HE TOCTUTAIOT LEJIEBBIX
sHauenuit pH. [1pubausurensro 0,03 mu1 2 M NaOH pactBopa HE0OX0IMMO, UTOOBI TOCTUYD
uesieBoro yposHs pH.

[0188] 2.3.6.6. 3akpbIBAIOT MPOOUPKY TUITA DTIEHA0P( U UCTIONB3YIOT CUCTEMY Vortex
JUTS IEpEMEIIMBAHUS, OCTABIISAIOT Ha 24 yaca Mpu KOMHATHOU TeMIiepaType IM00 AeHCTBYIOT,
KakK OIMCAaHO Ha cieaytoiien craauu 2.3.6.7.

[0189]2.3.6.7. AnbTepHATUBHO UHKYOUPYIOT PEAKIIMOHHYIO CMECh B HArPEBAIOIIEM OJI0Ke
WJIM B UHKYOAIIMOHHOM BCTPsIXMBAlolel kaMmepe rnmpu temmepatype 37°C B TeueHue 1 yaca u
30 MUHYT.

[0190] 2.3.7. OuncTKa peaKIMOHHOM cMecH ITyTeM (uIbTpanuu-enTpudyrupoBanus. KK
g TTI-BOXKX/ YD

[0191] 2.3.7.1. IlepemMeIarOT BCIO KOHCTPYKLMIO PEAKUMOHHOM cMecH (pasneiibl 2.3.5.5 u
2.3.6.7) B HOBOE LeHTpOOexkHOE ycTporcTBO YM-10 Millipore unu ero skBuBasieHT (10000
MM ortceuenue). PUnbTphl ¢ oTceueHueM MoJiekysipHon Macchl 20000 mau 40000 Takxke
SIBJISIFOTCS ITPUEMIIEMBIMU.

[0192]2.3.7.2. Jo6asmnstot 1 M1 0,1 M HEPES mmm 0,1 M NaAc v ieHTpudgyrupyrot oopasery
IpH ckopocTu BpatieHus 6500* 06./MuH 1 TemmiepaTtype 4°C 10 TeX 1mop, Ioka o0beM pacTBopa
HE COCTABUT MPUOIN3UTENBHO 1 MJT. * MOKeT ObITh UCIIOJIb30BaHa OOJIee HU3KAsi CKOPOCTh
BpalLIEHUsI C MOCIIEAYIOIUM YBEJIMYEHUEM BpeMeHU pa3aeneHus. Clie1oBaTh UHCTPYKIUU
MPOU3BOAUTEIIS TIPY UCTIOIB30BAHUU APYTUX (QUIBTPOB.

[0193] 2.3.7.3. [ToBTOpsitOT cTaauto 2.3.7.2 emie Tpu pasza.

[0194] 2.3.7.4. BepyT HEOOJBIIIYIO ATUKBOTY U3 OKOHYATEIbHO OYUIIICHHOM
KOHBIOTUPOBAHHOM (hpakuuu U mpomnyckaroT ee uepes [ TI-B2XKX, cocrosiyio U3 KOJIOHKH
Protein Pack 300SW (cwm. 2.3.3). B kadecTBe 1o Br»KHOM (ha3bl UCTIONB3YIOT 0,9% pacTBOp
NaCl. CpaBHUBAIOT C HEKOHBIOTUPOBAHHBIMU MADb, KOHBIOTUPOBaHHBIE MAD IEMOHCTPUPYIOT
Ha XpoMaTorpaMMme IMK, CMEIlIeHHbIN BJIeBO (cM. Dur. 4).

[0195] 2.3.7.5. Anammsupytot xpomatorpammy ['TI-BOKX/YD (cm. nmpumep Dur. 4) u
MPOBEPSIOT, YTO 00JIACTh CUTHAJIA, COOTBETCTBYIOMIAsl CBOOOIHBIM BDX He HabmtoaeTcs.

[0196]2.3.7.6. Eciiu Ha I'TI-BOXKX/Y ® xpomatorpamme Habmroaat0TCcsi cBOOO1HbIE BDX,
TO MOBTOPSIOT CTAAMIO 2.3.7.2, B IPOTUBHOM CJIy4ae NEPEXOIAT K CIECAYIOLIEH CTaIUH.

[0197] 2.3.7.7. KoIMueCTBEHHO OMNPEEIOT COJEPKAHUE KOHBIOTUPOBAHHBIX MAD B
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o0pa3slie, Kak onucaHo B pa3aenax 2.3.3.4-2.3.3.5 1j1s sKkcrepuMeHTa KaJIuOpOBKHU MITH KaK
yKa3aHo B paszene 2.3.9.

[0198] 2.3.7.8. OumilleHHYI0 KOHBIOTUPOBAHHYIO (PPaKIMIO XpAHST IPU TeMIepaType 4-
8°C: oOpa3zer roToB 15l BBEICHUS PAIMOAKTUBHON METKHU.

[0199] 2.3.8. Heobs3aTenbHO: OUUCTKA PEaKIIMOHHON CMECH ITPHY TTIOMOIIIY FPaBUTAIIMOHHOM
SE-xpomartorpaduu u GpuiIbTpanuu-ueHTpupyrupoBaHust

[0200] OnrcanHas HUKE TIpoLEAypa SBISIETCS ATbTEPHATUBON CIIOCOOY, OMMMCAHHOMY B
pasnene 2.3.7.

[0201] 2.3.8.1. Cm. ctraguro 2.3.7.1.

[0202] 2.3.8.2. KonauuuonupytoT HOBY10 PD-10 cmoity B pactBope 0,1 M NaAc, nponyckas
yepes KoIoHKY 5 mi1 0,1 M NaAc. YTUWIM3UPYIOT HPOMBIBHOW paCTBOP.

[0203] 2.3.8.3. BHOCST BCI0O KOHCTPYKIMIO PEAKIMOHHON CMeCH (TTociie pa3aenos 2.3.6.7
wi 2.3.5.5) B pe3epByap KOJIOHKH U COOMPAIOT 3JI0aT B Mpooupku dnmnenagopda wu [19
npooupku (ppaxuus 1).

[0204] 2.3.8.4. [IpombIBaroT peakimoHHbie mpooupku 0,5 mi pactBopa 0,1 M NaAc u
3aJIMBAIOT IIPOMBIBHBIE pacTBOPHI B pe3epByap PD-10 konoHKH.

[0205] 2.3.8.5. DmtoaT codbuparoT pasieiabHo B MpoOUpkH THna dnneHaopd (hpakuus 2).

[0206] 2.3.8.6. [ToBTopsroT craguu 2.3.8.4-2.3.8.5 nBaxkabl (ppakuuu 3, 4).

[0207] 2.3.8.7. IIponomxkaror BHecenue 0,5 mut 0,1 M NaAc B pesepByap PD-10 xonoHnku
Y TIOBTOPSIIOT 3TO JASUCTBUE O TeX MOP, MOKA HEe OyIeT JOCTUTHYT 00N 00beM
3TIOWPOBAHUS, paBHBIN 6 MIT (pakmuu 5, 6, 7, 8, 9, 10, 11, 12).

[0208] 2.3.8.8 [IpombIBaIOT KOJIOHKY ellle ABa pa3a, kaxapii ¢ 2 M1 0,1 M NaAc (dbpakuuu
13 u 14). CoOuparoT 3JII0EHTHI.

[0209] 2.3.8.9. O6benuHsAIOT hpakiuuu 5-12 (4 MIT), TOCKOJILKY OHM COJIEPIKAT OOIBIIIYIO
4acTh KOHBIOTUPOBAaHHBIX MADb. @pakimu 13-14 comepkaT OOJIBIIYIO YACTh HECBSI3aHHBIX
uim cBo0oiHbIX BDX.

[0210] 2.3.8.10. BeimoaHAIOT CTaJIMy, yKa3aHHbIE B pa3aenax 2.3.7.2 - 2.3.7.8.

[0211] 2.3.9. OnpeneneHre KOHIEHTpaLMKU Oelika B KOHbIOraTe ¢ nomoiipio Y d-
CIIeKTPOPOTOMETPUU

[0212] 2.3.9.1. YcranaBnuBatoT Y D-criekTpodhoTOMETp Ha IMHY BOJHBI 280 HM (4TOOBI
YBUAETHh TUIIMYHBIA Y@ CIIEKTP HATUBHOI'O U KOHBIOTUpOBaHHOrOo Hum-195, cm. ®wr. 1).

[0213] 2.3.9.2. T'oTOBAT OIMH pa30aBICHHBIN CTAHAAPTHBIN 0Opa3el Ui, Mo KeJIaHHUIO,
JUUIsl TEHEPUPOBAHHUS KaJTMOPOBOYHON KPUBOW 110 MEHBIIIEN MEPE TPU Pa30aBIEHHBIX
CTaHAAPTHBIX PACTBOPA C MU3BECTHBIMM KOHUEeHTpauusiMu HuM 195 B 0,9% NaCl u Haxoast
00J1aCTh TMHEMHOCTU MEXIY ONTUYECKOMN MIIOTHOCTBIO (00b14HO 0,1-0,8) 1 KOHIIEHTpaluei
(06b1yHO 60-600600 MKI/MIT). CM. DUr. 5 U1 TpUMeEpa U3 KaTuOpoBOUHON KpuBOil. s
pactBopoB HuM 195 ¢ xoHuentpauueri 0,1% (1 mr/mn B 0,9% NaCl) B ktoBeTe ¢ AJIMHOMN
OINTUYECKOT0 MyTH 1 CM, ONITUYECKAsI INIOTHOCTh COCTABJISAET MPUOIU3UTEIBHO 1,4.

[0214] 2.3.9.3. BeIUKCISIOT KOHIEHTpAIUIO Oeka B 0Opa3iie TM00 ¢ MOMOIIBIO
KaJIMOPOBOYHOM KPUBOI1 Ha Tpaduke "3aBUCUMOCTH OIITUYECKOM TNIOTHOCTH OT KOHIIGHTpalyn"
(Hampumep, Ha Dur. 5) WiIu, MeHee TOYHO, Ha OCHOBE CleIyIoIIel (popMyIIb:

C (HUM195, MF/MJI)=A280 HM*Df*fC/8280 HM'L

Ang g - OIITUUECKAS TNTOTHOCTD IIPH JUTMHE BOJIHBI 280 HM
€280 gy - KOO PUIMEHT 3KCTUHKIMY NTpH 17TuHe BOJHBI 280 M st 0,1%=1,4

L - 1IMHa ONTUYECKOTO IMYyTH KIOBETHI, 1 cM
Dy - dpakTop pa3BencHUs

f. - pakTOp, KOTOPBII KOPPEKTUPYET PA3HUILY B KOIPPHUIMEHTAX IKCTUHKIIMNA HATUBHBIX
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U KOHBIOTUPOBaHHBIX IgG. DTOT hakTOp MpubIM3UTETbHO paBeH | mpu ajiMHe BOJIHBI 280
HM (cM. Dwr. 1)

C (HuM 195 mr/mi) Konnenrpanust HuM-195 B Hepa3BeieHHOM 00Opasle B KOHBIOT., Mr/
MJI

[0215] [Tpumep 3: Onucanue mpoueaypbl BBEACHUS PaJIMOAKTUBHON METKHU:
OnHOCTAIUMHBIN CIIOCO0

[0216] 3.1. OGaacTb OercTBUS

[0217] dy1s1 TOTO UTOOBI TOMETUTH 225 A¢c cHUM-195 [IPEABAPUTEIIBLHO KOHBIOTMPOBAHHBIM
¢ IOTVYK OupyHKUMOHATIBHBIMU XeJIATOO0PA3yIOIIMMHU AT€HTAMHU.

[0218] 3.2. HomenknaTypa, ¥ onpeiesieHust
[0219] Cm. Taxxe ITpumep 1.
[0220] DTPA: nuaTUIIEHTPUAMUHIIEHTAYKCYCHA KUCIIOTA.

[0221] I'enTHU3MHOBAS KUCIOTA: 2,5-TUTHAPOKCHOCH30MHAS KUCIOTA.

[0222] AK: AckopOuHOBAs KUCITOTA.
[0223] 3.3. IIpoTOoKOJ BBEACHUS PAIMOAKTUBHON METKHU
[0224] 3.3.1. MaTepuanbl 1 XMMUYECKHUE BEIIECTBA

[0225] Cm. Tabmumy 3

Tabnuuya 3
CNHUCOK XMMUYECKMX BRILECTB M MATEPHANoOR ANA BBEACHUA METKH

Xumudyeckoe HazeaHnwe aakasa Cneundukaunu/Komnoanuma | MNocrasLuk

BellecTeo/MaTepUan

30% HCI 1.00318.1000 BbICOKOOYMLEHHBIN VW

NaOH, 30% 1.05589.0250 BLICOKOOUULLEHHBIA W

Na auyetar 1.062640050 > 99,99% ViV

NH,; auerar 372331-109 > 99 099% Aldrich

04030KH

YKCYCHAR KUCNoTa 100264 BbicokooqULLEHHBIA VW

FeHTU3WHOBAR KMCNOTA 841745 > 99% VW

AckopBuHOBasA KMcnoTa 101566.0100 > 99% VW

ans BUoNoru-eckux

NPUMEHEHNIA

OOTYK-NHS-acbmp B-280 Macro cyclics,
Daltas, TX

OOTYK-p-SCN-Bn B-205 Macro cyclics,
Dallas, TX

NaCl 1.064060050 > 99,99% VW

HuM195 5 mr/mn PDL/PacificGM
P

DTPA 1083900250 > 89% Vi

Bopa, ceofBopgHas ot | 1.01262.1000 Y NbTpacqWULLEHHbIA VW

MEeTannos
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OaHopasosas  konoHka | 17-0851-01 GE Health
ans obecconvearwa PD- Care
10 Europe
GmbH
pH Bymara 1.09543.0001 pH= 6,5-10 W
1.06542. 0001 pH=4,0-7
mnn npoSupkm  TUNa | 211-2130 PP vw
Annengopd 211-2180
Harpesawusmid Gnok 4560-3249 203x315X89 VW
N3 npoGupkw 6008117 na Perkin Elmer
GmbH
Konowka Protein Pack | WRT080013 KonoHka Protein Pack 300SW | Waters
3008w
KoncHka Protein  Pack | WRT1866000926 KonoHnka Protein Pack 125 | Waters
125 centriguard centriguard
PuneTpLl 514-7014 0,45 mkm paamep nop VW
25 MM guameTtp
MuneTkn3nnedaops 613-3646 0,5-10 MK {cepoiii | VW
6513-3649 HAKOHEYHMK)
613-3650 10-100 MKR {kenToIi
HaKOHEYHMWK)
100-1000 MK {CuHuiA
HaKOHEYHUK)
HakoHeYHUKA ana | 612-1158 0,5-10 MKN (cepoidi | VW
nuNeToK 3nnergopd 612-1160 HBKOHEH HUK)
612-1163 10-1Q0 MK (KenTbliA
HAKOHEMHUK)
100-1000 MK {CHUHWIA
HAKOHEMHWK)
MTCX SG 5X20 ¢m 518-7805 vw
Yenoseuvecknii 1% Swiss Red
ChIBOPOTOYHbIA Cross, Bern,
anbBymuH (UCA) Switz.
------- PZN-0504775 20% Behring
CrepuneHble  NpoGUpKK,
HEKOHEYHUKK ans
NMUNEeTOK,  NNacTUKOBble
M3nenusa
MNpoBupkn 80 mn Corning Sigma-Aldrich
MpoBupkr Nunc Sigma-Aldrich
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10 DG rens | 732-2010 oTcededne MM 6000 Biorad Inc.
NPOHWKAIOWWE  KONOHKA
Ans obecconuBaHmns

[0226] 3.3.2. [ToaAroToBKa XUMHUUYECKHX BEILIECTB U YCIIOBUM TSI PEAKLIMA

[0227] PeakuyonHasi mpoOUpKa U HATPEBAIOIIMI OJIOK

[0228] 3.3.2.1. bepyT HOBYIO peaKMOHHYIO TPOOUPKY (HATTpUMED, MPOOUPKY THUITA
OnneHaopd BMECTUMOCTHIO 2 MJT) U TPOMBIBAIOT €€ HECKOJIbKUMU MUITMIUTpamu 0,1 M
HCI, Boas! nis unbeknuit H,O u okonuatensHO ¢ Oydepom 0,5 M NaAc (0,5 M NH,Ac¢).

[0229] 3.3.2.2. KanuOpyroT HarpeBaroIyii OJIOK, UCTIOIB3YS TOT XKe THUIT PEaKIMOHHOM
MPOOUPKHU, KaK U JJI BBEACHUSI METKU. TeMiiepaTypa B )KUJIKOCTH (BOJE) BHYTPU MIPOOUPKHU
IOJIKHA OBITE 37+2°C.

[0230] IToaroToBka Ac-225

[0231] 3.3.2.3. KBaHTUDUIMPYIOT aKTUBHOCTh 25Ac B poOUpKe, MOJTYIYSHHOM OT
MIPOU3BOIUTEIS.

[0232] 3.3.2.4. PacTBOPSIOT OCTATOK B MPOOUpPKe (eciii oOpa3el BhIcylieHHbIH) B 0,05 M1
pactBopa 0,2 M HCI. JI;1s1 BBeieHUsT paIuOaKTUBHOM METKU, OTOOpaHHas aIMKBOTA JOJDKHA
OBITH He MeHee ueM (0,3 MII.

[0233] 3.3.2.5. [TpoBepsrOT HaIM4YKME HEPACTBOPUMOTO Matepualia. OCTaTOK JOJDKEH ObITh
MOJIHOCTBIO PACTBOPEH, a MOJIYUYEHHBIN PACTBOP IOJKEH ObITh OJJHOPOIHBIM, TPO3PAUYHBIM
Y CBOOOJHBIM OT YACTHILl U MTHOPOIHBIX MATEPHATIOB.

[0234] Ipyrue XuMUYECKHE BEIECTBA U MATEPUAITBI

[0235] 3.3.2.6. /1151 BBeIeHUS] METOK IIPUTOTABIIMBAIOT 3apaHee CIEAYIOIIME PACTBOPHI:

[0236] P-SCN-Bn-ZIOTYK-mAb KOHBIOTUPOBAHHBIN pACTBOp O€JIKa B KOHIEHTPALUH 5-
10 mr/mit B 0,9% NaCl, kak onucaHo B pa3aene 2.

[0237] 0,5 M NH4Ac (uu NaAc): bepyt 4,2 mit 3 M NaAc, cMelMBaroT ¢ BOJIOM, CBOOOTHOM

OT METAJIJIOB, U JOBOJAT 00beM 110 25 Mit. [IepemeninBatoT pacTBOp, U TOCIIe TOMOTE€HU3 AU
(GUIBTPYIOT €ro Yyepe3 MeMOpaHHbBIN (GUIIBTP U3 alleTaTa HeJUTI0N03bI ¢ pazMepom mop 0,4 5
MKM. XpaHsTt pactBop B [IDBII koHTeitHepax o6beMoM 25 M.

[0238] PactBOp rentuznHoBOM KUCITOTHI B 3 M NaAc: B3semmBarot 0,033 r reHTU3UHOBOM
KHUCITOTHI ¥ pacTBOpstoT B 1 mur 3 M NaAc. Ilepen ucnonbp3oBanueM GUIBTPYIOT pacTBOP
yepe3 MeEMOpaHHBIN (PUIBTP U3 aneTaTa HeuTIo103bI ¢ pazmepoM nop 0,4 5 MkM. XpaHST
pacTBOp B MpOOHMPKax THITA DMIEHI0P BMECTUMOCTBIO 2 MJT B ITPOXJIATHOM U TEMHOM MECTE.

[0239] 150 r/n1 1-AK pactBop: B3semmuBatot 1,5 r AK u pactBopstoT B 10 M1 BOABI,
CcBOOOTHOM OT MeTaIIIOB. DUITBTPYIOT PACTBOP Uepe3 MEMOpAaHHBIN (PUIBTP U3 aleTaTa
HEJUTI0N03BI ¢ pazmepoM nop 0,45 mxm. Xpaust pactBop B [I9BII konTeitHepax o0beMoM
25 MJ1 B IPOXJIATHOM U TEMHOM MECTE.

[0240] 50 MM DTPA pactBop: B3semmBarot 0,49 r DTPA u pactBOpstOT B 25 MJ1 BOJIbI,
CBOOOJIHOM OT MeTaJIIIOB. DUIBTPYIOT PACTBOP Uepe3 MEMOpAaHHBIN (PUIBTP U3 aleTaTa
LEJUTI0I03bI ¢ pazMepoM mop 0,45 mxm. XpaHusT pactBop B [IDBII konTeliHepax o0bemMoM
25 mon.

[0241] 20 MM DTPA pactBop: B3semmsarot 0,20 r DTPA u pactBOpsIOT B 25 MJI BOJIBI,
CBOOOJTHOM OT MeTaJlIIOB. DUIBTPYIOT PACTBOP Yepe3 MeMOpaHHBIN (GUIBTpP U3 aleraTa
eJUTIONO03BI ¢ pazmepoM nop 0,45 mxm. Xpaust pactBop B [I9BII konTeitHepax o0beMom
25 MIL.

[0242] IToarotaBIMBaIOT CIIEAYIONIME MaTepPUATIbL:

[0243] PD-10 xomoHKa
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[0244] pH 6ymara: Torkue mojiocku pH 6ymaru ¢ quamnasoHoM omnpeeeHus ypoBHs pH
4-10

[0245] mpobupku TyIa DnumneHaopd

[0246] T13 npobupxu

[0247] 0,45 MKM PUIBTPBI IMAMETPOM 25 MM U3 alleTaTa HeJIII0JI03bl U CTEPUITBLHbBIC
HITTPUIBL 1JTST GUITHTPALIU

[0248] MTCX SG 5x20 cM

[0249] 3.3.2.7. @unbTpytot uepe3 0,45 MKM 25 MM UIBTPHI U3 alleTaTa HEJITI0JI03bI
HEPAJIUOAKTUBHBIE PACTBOPHI O BBEJICHUSI METKHU.

[0250] 3.3.2.8. OcHallleHue UHCTPYMEHTAMMU:

[0251] Vortex uim aHajJord4Has CUCTEMA

[0252] BOXKX ¢ Y® nerexktopoM u I'TIX xomonkoii Protein Pack 300SW B kauecTBe
cTalnyMoHapHOM (ha3sl

[0253] XonoaunbHuk (4-8°C) aist XpaHeHUs mAb U KOHBIOTUPOBAHHBIX 00pa3oB mAb

[0254] Mopo3sunbHas kamepa (-20°C) s xpanenus bdX

[0255] 'amMma-crieKTpOMETpUUYECKasi CUCTEMA C TEPMAHUEBBIM IETEKTOPOM BBICOKOM
yuCTOThI. HeoOs3aTeIbHO, M B YaCTHOCTH JIJ15 OLICHKHM OajlaHca aKTUBHOCTH, JETEKTOP JTOTIKEH
obITh Takke ISOCS oxapaktepuzoBan komnanueit Canberra Industries ¥ ¢ mporpaMMHBIM
nakeroMm ISOCS/LABSOCS, koTopbIit paboTaeT MoJ YIpaBI€HUEM CTAaHAAPTHOM
koHpurypamnuu nporpammuoro odecreuenus GENIE 2000 1 Toro, 4ToOBI cIeIaTh
BO3MO’KHBIMHU a0COJTIOTHBIE U3MEPEHHMSI [IJIS1 KXKT0M crienpuyeckoii KOH(PUTypalyu rojicueTa,
HampuMep, NPOOUPKU, KOJIOHKU U T.[I.

[0256] PaguounzoronHsiit kamuopatop Squibb CRC-17 (umu 5KBUBaJIEHTHASI MOJIEITh)

[0257] 3.3.3. BBeneHue paaMuOaKTUBHOM METKHU

[0258] 3.3.3.1. bepyT anmukBoTty He 601tee 0,3 mit 0,05 M HCI, koTopasi COAepKUT TpeOyeMyro

AKTHBHOCTB 22> AcC (Harpumep, mpubm3uTeabHo 1| MKy Ha 1eHb BBE/ICHUSI METKH), U KaITatoT
ee MUIIETKOM B peaKIMOHHYIO TpOoOUpKy (0OHOBIIeHHas Tabuia B pasaene 3.3.7.3).

[0259] 3.3.3.2. Heobs13aTenbHO, U3MEPSAIOT AKTUBHOCTh 25AcB PEaKIMOHHON MpoOupKe
IIPU IOMOILMY FaMMa-CIIEKTPOMETPUU BBICOKOTO Pa3pELLEHHUS.
[0260] 3.3.3.3. Hob6asmstor 0,1 M 3 M NaAc (mim NH4AC) M cMEIIMBAIOT aKKypPaTHO U

HEMPOJIOJKUTENBHO C UCITOJIb30BAHUEM CUCTEMBI Vortex.

[0261] 3.3.3.4. [TpoBepsitoT ypoBeHb pH nyTeM yaanenus 0,001 M1 alTMKBOTHI M HAHECEHUST
ee nsiteH Ha pH 6ymary ¢ Heo6xoauMbIM tuana3zoHoM pH. Yposens pH nomkeH HaxoauTbes
Mexay 5 u 8,5. He BeiOpackiBaTh HaKkOoHeUHUK U pH Oymary: ux coouparoT B HeOOJIbIIOMN
TTOJIUATUIICHOBBIM MAaKeT ISl OlIEHKHU OaaHca paJMOaKTUBHOCTH.

[0262] 3.3.3.5. B 3aBucumoctu oT KoHueHTpauuu HuM 195 B pactBope KOHBIOraTa
no6assitoT 0,1 Mt (mpu 10 mr/mut) unu pacuetHbsit 06beM p-SCN-Bn-DOTA-mAb
KOHBIOTMPOBAHHOTO PACTBOPA, KOTOPBIN COACPKUT MpUOIM3uTenbHO 1 Mr mAb. O0beM He
JIOJDKEH TipeBbiaTh 0,2 M.

[0263] ITpuMeuanue: B KOHTPOJIIBHOM 3KCIIEPUMEHTE 3TA CTAJIUS ITPOIYCKAETCSI.

[0264] 3.3.3.6. Job6asisitot 0,020 MIT U3 CBEKEPUTOTOBIEHHOT'O HACBIIIIEHHOT'O PAcTBOPA
TEHTU3MHOBOM KUCIIOTHI U CMEIIMBAIOT AKKYPATHO U HEMPOJIOJIKUTEIIBHO C UCITOJIb30BAHUEM
CUCTEMBI Vortex.

[0265] 3.3.3.7. IToBTOpsitoT cTaguto 3.3.3.4. LleneBoit ypoBeHb pH 10/kKeH HAXOAUTHCS B
Juara3one Mexnay 5,5-7,0.

[0266] 3.3.3.8. Ecu ypoenb pH Haxoautcs Baite 7,0, nodasisior 0,010 ma 0,1 M HCI.
Eciu yposens pH nHaxomutes Huke 5,5, mobasistoT 0,025 mn 3 M NaAc.
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[0267] 3.3.3.9. [Ipu HEOOXOAUMOCTHU ITOBTOPSIOT cTaauro 3.3.3.8.

[0268] 3.3.3.10. 3akpbIBAIOT PEAKIMOHHYIO TPOOUPKY BMECTUMOCTHIO 2 MJI, COJIEPKAIIYIO
peaKIMOHHYIO CMECh, U TIOMEIIAIOT e B HarpeBarolui 6710k (3.3.2.2) mpu Temnepatype 37°C
HA IPOMEXYTOK BpeMeHH, paBHbIN 80-90 MUHYT.

[0269] 3.3.4. Beenenue DTPA u onpenenieHue BbIxoja peakiuuu mpy momor MTCX

[0270] 3.3.4.1. ITo mpormrecTBrr 90 MUHYT peaKIMIO OCTAaHABIMBAIOT U 100aBistoT 0,010
it 10 MM DTPA pactBopa, CMEHIMBAIOT AKKYPATHO U HEIPOJOJIKUTEIBHO C UCIIOJIb30BAHUEM
CUCTEMBI Vortex.

[0271] 3.3.4.2. [TomemaroT peakKMOHHYIO TPOOUPKY OOPATHO B HATPEBAOIIHI OJIOK U
WHKYOUPYIOT B TeueHue 30 MUHYT.

[0272] 3.3.4.3. 1o nportecTBry 20 MUHYT BBIKJTIOUAIOT HATPEBAOIIHIA OJIOK, YIAISIIOT U3
peaxkuuoHHOM cMecu aMKBOTY 0,002 MJI M HAHOCST ee TSITHA Ha LeHTp JinHuu otcueta MTCX
MTOJIOCKHY (JIMHMS, OTMEUYEHHAs IMPUOJIU3UTEILHO HA PACCTOSHUU 15 MM OT OJTHOM CTOPOHBI).
[TycToit HAKOHEUHUK TOMEIIAIOT B EMKOCTb /711 0OTX010B (cM. 3.3.3.4). CoOJI0at0T TEXHUKY
6e301macHoCTH, paboTas ¢ MPOOUPKO, colepkallel peaKMOHHYIO CMECh.

[0273] 3.3.4.4. [Tomemaror MTCX B CTEKJISTHHYIO TPOOUPKY, COJEPIKAIIYIO TTOJIBUKHYIO
(dha3y: HeCKOJIbKO MUJLTUIMTPOB pacTBopa 20 MM DTPA (B 3aBUCUMOCTH OT pa3MepoB
KOHTelHepa, ucroyibzyemoro ajist MTCX).

[0274] 3.3.4.5. Oxxunmarot 7-8 MUHYT 10 T€X MOP, TOKa GPOHT MOABUIKHOM (a3bl TOCTUTAET
BTOPOI JIMHUU OTCYETA, OTMEUEHHOM MPUOTIU3UTEIBLHO Ha PACCTOSTHUM 15 MM OT Jpyroro
KOHLA ITOJIOCKH.

[0275] 3.3.4.6. Y aanstoT nonocky u3 MTCX npoObupku 1 JaIOT el BHICOXHYTh. 3aTeM
Hape3aloT MOJIOCKY Ha HEOOJIbIIIME YACTH, KAXKIYI0 HA PACCTOSIHUU 15 MM.

[0276] 3.3.4.7. [loMmemaroT KaXayto 4acThb B IPEIBAPUTEIILHO IPOHYMEPOBAHHBIE
MTOJIMATUIIEHOBBIE MPOOUPKH (HATIPUMED, TS )KUIKOTO CHUHTWIIMOHHOTO CUeTa OOBIYHO
ucnonb3ytoT 1139 mpobupku o6vemoM 20 mi).

[0277] 3.3.4.8. OxunpgaroT 1 yac ¥ IIOACUUTHIBAIOT AKTUBHOCTD 25 A¢ IIyTEM U3MEPEHUS

221Fr ya ramma CHEKTPOMETPE BBICOKOTO PA3PEIICHUS B KAXKI0OW YACTH XPOMATOTI PAMMBI
JUUISI TIEPBUYHOM OIICHKH (He0OS3aTeIbHO).
[0278] 3.3.4.9. Oxunaror OoJee ueM 6 4acoB 711 PAIMOAKTUBHOTO PABHOBECUS MEKIY

22SzAC U BCEMU JOUYCPHUMHU PAAUOAKTUBHBIMU HYKIIMAAMH U U3MCPAIOT AaKTUBHOCTD ZZSAC

yepes 21 4y 23 JUII OKOHYATEIILHOM OICHKH.

[0279] 3.3.4.10. IToacuuThIBaIOT pe3yJIbTAT BBEAEHHUS PAIMOAKTUBHBIX METOK ITPH ITOMOIIHX
cremyromieit GopmyIsr:

Y (%)=(A1+A,)*100%/ A,

rae Y = pe3ynbTaT BBEACHUS PaJMOAKTUBHBIX METOK, %
A| = aKTUBHOCTb Ac, U3MEpEHHas B 4acTy 1 XpoMaTorpamMmsbl (IPOHYMEPOBAHO HAUMHAS
OT HWXKHeM yacth), Bq (MxKwu)

A, = aKTUBHOCTH 225 Ac, u3MepeHHas B 4acTu 2 xpomatorpammsl, Bq (MxKwu)

A{=CcyMMa aKTUBHOCTHU 225 Ac, u3MepeHHas BO BCeX 4acTsx XpomaTtorpaMmsl, Bq (MxKwu).

Ecnu 00pasifer u3MepsitoTcsl ¢ UCTIOJIB30BAHUEM TOM JK€ TEOMETPUUECKOM KOH(MUTypalu
(paccTostHUE OT UCTOYHUKA JIO JIETEKTOPa, TAKUE JKe TTPOOUPKH, IETEKTOP | T.1.), TO BBIXOI
MOJeT OBITh PACCUMTAH IO ClIeaytolei hopmyJe:

Y (%)=(1,,1,)*100%/1,,

rae Y = paauOXMMHUUYECKUN BbIX0H, %
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I} = ckopocts cuera 225 Ac, u3MepsieTcs B yact 1 XxpomatorpaMmbl (TPOHYMEPOBAHBI
CHHU3Y), TepL.

I, = ckopocTh cueta A, U3MEPSIETCS B YACTH 2 XPOMATOIPAMMBI, TepIl.

It = CKOPOCTb CUCTa ZZSAC, HN3MEPACTCA BO BCCX HACTAX XpoMaTOIrpaMMBbI, I'CPII.

[0280] 3.3.5. OuncTKa peaKIMOHHON CMECH C TTOMOIIBIO TeJILITPOHUKAIONIEH
(3KCKITFO3MOHHOM) XpoMaTorpaduu ¢ UCIIOIb30BaHUEeM KoJIoHKH 10DG

[0281] 3.3.5.1. [Tonyyatot cinenyromye KoMnoHeHThI: 10 Myt 10 DG-SE cMOJ1b1; KOMITOHEHTBI
KOJIOHKH, a TaK)Ke 3-XOJ0BOH KpaH ISl CTAAUA OUYUCTKH, KOTOPBIE ONIMCAHBI HUXKE.

[0282] 3.3.5.2. HanuBatot 10 DG cMony o0beMoM 10 MJT B IJIACTUKOBYIO OHOPA30BYIO
KOJIOHKY, TTO3BOJISIIOIIME YPETYIUPOBATH U MMPUMEHSITh TOI (GpUTTHI. Bee 91U MaTepuab
roJsryyarot oT komnanuu Biorad Inc., Hercules CA. IIpomMBIBarOT yITakOBaHHYIO CMOJIY ABYMSI
oobvemamu 1o 10 M1 0,9% NaCl. YTUIM3UpYIOT IPOMBIBHBIE PACTBOPBI.

[0283] 3.3.5.3. [IpuBOIAT CMOJTY B paBHOBECHE C ITOMOIIIBIO IBYX 00BbeMOB 10 M1 1% UCA.
Y TUIu3upyoT NIpOMbIBHbIE PACTBOPBI.

[0284] 3.3.5.4. OnipennensitoT Maccy Taphbl, HOBBIX CTEPUITBHBIX MPpoOUpok Corning 06beMoM
50 mut 115t cOopa JIeKapCTBEHHOTO MPOAYKTA, U BHOCAT BCIO KOHCTPYKLHMIO PEAKIMOHHOM
cMecH (cM. 3.3.4) B KOJIOHKY, U COOMPAIOT 3JIFOEHT B CIIMBHYIO MPOOUPKY.

[0285] 3.3.5.5. [IpoMBIBarOT KOHCTPYKIMIO peakuuoHHOM mpooupku ¢ 0,20 mit 1% YCA u
JI00ABJISIIOT 3TU IPOMBIBHBIE PACTBOPHI B KOJIOHKY M CHOBA COOMPAIOT 3J110aT B CIIMBHYIO
npooupky. Jlo6asmstor 2,0 mit 1% UCA B kauecTBe MOABUKHOM (pa3bl U CHOBA COOMPAIOT
3MTI0AT B CIIMBHYIO MpoOupKy. Jlobapstor 2 Mit 1% UCA B reitb IpOHUKAIOIIYIO KOJIOHKY U
COOMPAIOT KOHEUHBIN MPOAYKT.

[0286] 3.3.5.5. B3BelmBatOT COOpaHHBIM JIEKAPCTBEHHBIN TPOYKT U PETUCTPUPYIOT MACCY
pacTBopa, COAEPKAILErO MPOIYKT.

[0287] 3.3.5.6. [Ipeamnomnoxum, uto 80% u3 1,0 M aHTUTEIT OBLJIO BOCCTAHOBJIEHO C
MMOMOUIBIO CXEMbI OUMILIEHHS. PACCUMTBIBAIOT YIEIBHYIO AKTUBHOCTD ITPOIYKTA ITyTEM JIETICHUS
AKTUBHOCTH Ha 00I1Iee KOJIMUECTBO BoccTaHOBIeHHOro HuM 195 (0,8 Mr). YpoBeHb aKTUBHOCTH
MPOJYKTA MOXKET ObITh OMpPEJIEIEH MOoCie 6-4aCOBOr0 NMEPUO/IA, CIAEAYIOIIErO 32 OUUCTKOM.
DT0 BpeMst HEOOXOAUMO IJIs1 CEKYJISIPHOTO paBHOBecHsI Ac-225, KOTOpoe OyIeT yCTaHOBJIEHO
Y U3MEPEHO B KAITMOPATOPE AO3bI MIIM 3KBUBAJIEHTHOM, YTOOBI ONPEAEIIUTH BBIXO/I IPOIYKTA
Y YPOBEHb AKTUBHOCTH

[0288] 3.3.6. HeoOs3aTenmpbHO: OUMCTKA PEAKIMOHHOM CMECH C ITIOMOIIIBIO
TeJIbIIPOHUKATOIIEH (IKCKITIO3MOHHOM) XpoMaTorpaduu, UCTIONb3ys KOJIOHKY PD-10

[0289] DTo siBNsIETCA AIbTEpPHATUBOM NTPOLENYpE, ONTMCAHHOM B paszaene 3.3.5.

[0290] 3.3.6.1. Konmuimonupytot PD-10 cmony B 0,9% pactBope NaCl, mponyckas yepe3
KoJIOHKY 5 M1 0,9% NaCl. OTOpocCh! yaaJsIoT.

[0291] 3.3.6.2. BHOCAT BCIO KOHCTPYKLMIO PEAaKIMOHHOM cMecH (pa3aen 3.3.4.3) B pe3epByap
KOJIOHKU M cobupartot amtoat (f1) B mpoOdupku tuna Innenaopd wim [12 npobupku.

[0292] 3.3.6.3. [IpombIBaIOT peakiMoHHYI0 mpodupky ¢ 0,5 mi 0,9% pacrBopa NaCl u
BJIMBAIOT IIPOMBIBHBIE pacTBOPSHI B pe3epByap PD-10 komonku. [Tomemaror nycryro
peaKIMOHHYI0 MPOoOUPKY B HeOobIIoN [T Melok /171 0TXO0/I0B € IEbI0 OlIEHKH OaiaHca
aKTUBHOCTH (cM. 3.3.3.4).

[0293] 3.3.6.4. CobuparoT 35110aT pa3aeiibHO B MPOOUpKH Tuma dnmneHgopd vmu 19
MIPOOUPKH.

[0294]3.3.6.5. IToBTOpsit0oT cTaauu 3.3.6.3 - 3.3.6.4 ABAX /16l MU COOMPAIOT YKA3AHHBIE SJTI0ATHI
BMecTe (fw).

[0295] 3.3.6.6. [Iponomxkaror BHecenue 0,5 miu 0,9% pactBopa NaCl B pezepByap PD-10
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KOJIOHKHU J0 Te€X IOP, IOKA HE JOCTUTAETCSl OOIIHI 0OBEM IITFOMPOBAHUS, COCTABIISIONINI 6
MJ1. COOMPAFOT 3TI0ATHI 110 4 MJT BMECTE. DTH (paKIUu JOJDKHBI COJIEPKATh OOJIBIIYIO UaCTh
MEUeHOro KoHbrorarta (fp).

[0296] 3.3.6.7. IIpOoMBIBAIOT KOJIOHKY € JonoJHUTENBbHBIMU 8 MIT 0,9% pactBopa NaCl.
CobupatoT 3110aT pa3faesibHO B HOBbINM KOHTEHHEP. DTO Pppakuus, KOTopast COAEPKUT Ac-
225, cBoOOHBIN Mk cBsi3aHHbIN ¢ DTPA (ff).

[0297] 3.3.6.8. OxunaroT ojauH (1) yac ¥ MOJICUMTHIBAIOT AKTUBHOCTD 25A¢ IIPU ITOMOIIH

VU3MEpPEHUS 1R ya ramMma-CreKTpOMETPE BBICOKOTO Pa3pelIeHnsl B KaXK101 TPOOUpPKe It
TepBOM OIIEHKHU (HEOOS3aTENBHO).

[0298] 3.3.6.9. Oxunarot OoJiee 6 4aCOB ISl PAAMOAKTUBHOTO PABHOBECUSI MEXKTY 25A¢
M BCeMH JOYEPHUMH PAIMOAKTHBHBIMU HYKIIMIAMHU U U3MEPSIOT aKTHBHOCTD 2> Ac yepe3

22lpe 4 213B;4 JIJIs1 OKOHYATEIbHOM OLIEHKH.
[0299] 3.3.6.10. Eciu TpebyeTcst KOHLEHTpaLusl, IEPEHOCIT PpaKIuIo f, (4 M) B HOBOE

neHTpudyx Hoe ycTporcTBo YM-10 Millipore ¢ oTcedeHUeEM 11 MOJIEKYIsipHOM Macchl 10000
MM (MoOryT OBITh UCIIOJIB30BaHbI YM npoOupKy ¢ MeMOpaHamu ¢ 60Jiee BHICOKUM YPOBHEM
OTCEYEHUS C COOTBETCTBYIOIIMM YBEIIMUEHUEM BPEMEHHM BpallleHUs ). B mpoTuBHOM ciyuae
MEePEXOIST HEMTOCPEICTBEHHO K paszaeny 3.3.5.5.

[0300] 3.3.6.11. LlenTpudyrupyoT KOHBIOTUPOBAHHBIN O0OBEAMHEHHBIN PACTBOP IIPH
ckopoctu BpaeHus 6500 06./muH u Temriepatype 4°C 10 Tex mop, moka o0beM pacTBoOpa
He Oy/eT paBeH MPUOIU3UTENIHLHO 1 MII.

[0301] 3.3.6.12. loGaBastoT 1 mosb 0,9% NaCl u noBTopstoT ctaauio 3.3.6.11.

[0302] 3.3.6.13. OnpeaensitoT Maccy Tapbl, HOBBIX CTEPUIIbHBIX TPoOHUpok Corning 00beMOM
50 mut g5t c6opa MpOAYKTA.

[0303] 3.3.6.14. [lepeHOCAT MPOAYKT B HOBYIO CTEpUIIbHYIO TPpoOupKy Corning 06beMOM
50 mun.

[0304] 3.3.6.15. IIpombiBaroT myctyio YM-10 mpooupky 10 1 mi 1% YUCA u nepeHocsat
MIPOMBIBHBIE PACTBOPBI B TPOOUPKY, COAEPIKAIILYIO TPOIYKT.

[0305] 3.3.6.16. [TpogomxaroT, Kak yka3aHo B paszaene 3.3.5.5.

[0306] 3.3.7. HeobGs3aTenpHO: OneHka 6anaHca akTUBHOCTH

[0307] 3.3.7.1. 3mepsaroT PD-10 K010HKY Ha raMMa-CIIEKTPOMETPE BBICOKOT'O Pa3PELLIECHHUS,

YTOOBI KOJIMYECTBEHHO ONPEIEIUTh AaKTUBHOCTD 2 Ac, KOTOpasi OCTaJIach Ha KOJIOHKE.
[0308] 3.3.7.2. U3MepsItOT MAKET, COEPKALIMN MYCThIE PeaKUMOHHBIE POOUPKH,
HaKOHEYHWKU U pH Oymary, ucrosib3yemblie JUTsl KOHTPOJISI KaUecTBa B IMPOIECCe IKCIIEpUMEHTA
BBEICHUSI METKHU.
[0309] 3.3.7.3. Pe3toMUpYIOT Pe3yJIbTAThl B IPUBEICHHOM HUXE TaOJIMLE.
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Tabnuuya 4
KoMmnapTMmeHT AKTHBHOCTL % aKTBHOCTH
280 MKu
HavanbHasa akTnBHOCTb Ac-225
B 0YMWEeHHOR/KOHUSHTPUPOBAHHORA dpakuvn, CBAIAHHOA ¢ BoccTaHosneHue

mAb

B Apyrnx #WAKNX hpakuWAX, HE CBA3aHHLIX C MAD

OcTapwmnitca Ha kanodke PD-10

QOcTaBWMACA Ha peakyMOHHbIX NpobupKax, HakOHEeYHWKaX

¥ pH Gymare, ucnonbayeMoin AnA KK, TkaHsx n T.4.

[0310] 3.4. KoHTpoJib KauecTBa paJJMOAKTUBHO MEUEHHOTO KOHbIOraTa

[0311] 3.4.1. Buemnuii Bun/BusyasbHblii TECT:

[0312] 3.4.1.1. OcMmaTpuBaIOT MPOAYKT C UCIIOJb30BAHUEM OEIIOTO U YepHOTO (hpoHa 1S
OIPEAEIICHUS TPO3PAYHOCTH, LIBETA U OTCYTCTBUS [IOCTOPOHHUX BELIECTB.

[0313] 3.4.2. UnenTuduxanys paguoHyKIUIa

[0314] 3.4.2.1. CobuparoT raMmma-CreKTp Ha KaJIMOpOBaHHBIN raMmma-crieKTpomMeTp. CM.
Ha Dur. 9 B kKauecTBe npumepa.

[0315] 3.4.2.2. Mctionp3ys cTaHAapTHBIE OMOIMOTEKH HYKIUA0B (cM. Tabmumy 1), Uiyt
HAJIMYME OCHOBHBIX NUKOB Npu 218 k3B ot Fr-221 n 441 k3B ot Bi-213. Myt Takxe mis
noaATBep KaeHus MUK Ac-225 u T1-209.
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Tabnuua 1
BuGnuoTeKa HYKNMMAoB": Ac-225 W ACMEPHUE pannoakTUBHLIE HYKMUALI
Ha dpoTo: NaGopaTopHIit 0T4eT nepeveHt 26.03.2009 15:22;20 Ctpannya 1
EFA AR FERRRELFARF R E TR FERFAAFARAVAADRFRAFEARIRI SN RIRNENLFRFAAR IR FFA TR IR RLRTNS

5 EREHR NABOPATOPHLIM OTYET-IEPEYEHD ¥FHRE

REEFRTAREE A RN AREL SRR AT R AR AREAFRERTEARYIF AR EF T AT ARICXF ARG RIF A AR

HaapaHWe chaiina. CAGENIEZK\CAMFILES\AC.NLB
OnKcanne HyKnnaHoh naSopaTopum,

10
Breixog,

Haapanne Mepiton 3Heprus BHeprus Beixog (%)
HyknUaa ("géﬂiﬁp‘e““ﬂ (kaB) COMHMT.(k3B) ?:gcmf;,)
TL-20% B, S4GE+ 335 72.830 &L 008 5. 8180 §,8009
74.570 GGG 93,5840 4.56008
945,850 G.000 34540 §,05002
15 87,330 8.00G 1.8480 4.e008
113,850 &, 006 T ODRE0 §.8008
365, 300F 2. 09¢ 86,8580 §.800%
15€¢.G030 G068 E9 TR0 8,004
BI-2:3 £.E4RE4+TEE TE.2E2 2,055 1.1880 §.9803
78280 . 065 Z.U0G0 B 100G
35,00 $.050 2. TS0 8,930
42,400 G.1488% 89,2680 $.4708
20 293,300 3.198 9.4350 2.08708
309,300 &.1806 §.2580 &.8708
323,400 $.138 D.I3G0 §.8700%
425.200% S.028 27,3680 I.Z00%
BOE.&00 $.048 23540 88200
110%.400 3,068 i, 3280 G330
FR-232Y &.540E+50E 632.840 G.0LE D 8AG0 §.1208
68,400 $.058 3,530 G.120%
25 T8.BN G.01E (EL I E G 1208
3i.52¢0 .08 1.3550 G,1008
#2.100 R AR 0. 1340 3.GU0S
58 3500 $.238 0.1450 3.56408
217 6800% §.085 125800 480308
10%,.530 .05 §.E2G0 . 8408
AC-22E 2. E40FE+838 62 . 800 .G 2.518Q 3.G328
T3.740 o024 0. 5280 &350
30 23,200 TLlIEG 1.5%40 F.ET0D
8&.310 £.0248 2. 5480 3,312050
87.300 & 0338 #.35460 §.8128
87,330 &, 0040 O %4810 50603
SG.800 8,350 Z.3480 8.5405
108,300 G. 050 4, 25440 $.0408
108,250 G038 8.25%0 F.81l18
113,400 2.03G 0.,3280 3.G150
35 11&.540 HINI L 1.55840 §,815%
124,400 T O3 4.2280 4.¢13%
138,230 $.033 9. 2080 3.8158
144,700 3,050 i, Y300 4.847¢
14%&,8490% F.028 0. 7380 $.8408
153,580 3,058 d.1580 3.80%8
182,220 T.023F 9, 3550 §.5843%
1731.39¢C $.838 d.1580 $.82Z¢
40 187700 4, 05§ 0. 5500 2.530¢

*Nuclide Library Editor. Genie 2000, Canberra Industries.

45 [0316] 3.4.3. Paguoxumuueckasi uuctoTa rnpu nmomoid MTCX.

[0317] 3.4.3.1. OnuceIBaeTCs BhllIE B paszjene 3.3.4.

[0318] 3.4.4. PanuoxuMHuyecKas YUCTOTa IPU MOMONIM resbipoHrkaroer BOXKX

[0319] 3.4.4.1. bepyT aJIMKBOTY W3 KOHCTPYKIMH TaK, YTOOBI CKOPOCTH CU€Ta B MUKE ObLIU
3HAYUTEIHHO BBIIIE (JOHA AETEKTOPA PAAMOAKTUBHOCTH.
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[0320] 3.4.4.2. TTponyckatoT obpazern yepes [ TI-B2XKX c ucrionb3oBaHueM Tex ke YCIOBUH,
KaK B KaIMOpoBOUYHBIX 3kciepuMenTax: 0,9% NaCl, ckopocTs 1 MJI/MUH U T.1I.

[0321] 3.4.4.3. CpaBHMBAIOT U PACCUMTHIBAIOT AKTUBHOCTD, ACCOIIMMPOBAHHYIO C
KOHBIOTaTOM, B CPABHEHUM C CyMMAapPHON aKTUBHOCTBIO, OOHAPYKEHHOM ileTeKTopoM. B
KadecTBe WuttocTpauuu cM. dur. 6.

[0322] 3.4.4.4. PaccunThIBaIOT PAIMOXMMHUYECKYIO YUCTOTY KOHBIOraTa "Rc", UCIob3ys
cienyouyw hopmyiy

R (%)=(1.)*100%/1,,

rae R. = pagroxumuyeckas 4yucToTa MEUYEHOT O KOHbIOraTa, %

I. = mnomaap, uamMepeHHas noa nukoM Konbvrorauuu Ha ['TI-BOYKX/pan xpomaTorpamme

(Dur. 6).
I; = o6mas mnomaapb, uamepenHas Ha ['TI-BOXX/pan. xpomatorpamme (Pur. 6)

PaccuutsiBatoT nporeHTHoe coaepkanune Ac-225, acCCOUMMPOBAHHOTO C arperaTaMu ¢
BBICOKOM MOJIEKYJISIPHOM MacCOM, UCTIONTB3YS CIEAYIONIYI0 (GopMyTy

Ay(%)=1}))*100%/1,,

rae Ay = IPOIEHTHOE coepkaHue Ac-225, aCCOMMMPOBAHHOTO C arperaTaMu ¢ BBICOKOM

MOJIEKYJISIpPHON Maccou, %
I}, = Iulomaap, U3MEpeHHas Ha JIEBOM CTOpOHE NUKa KoHbtorata Ha ['TI-BOXKX/

XpoMaTorpaMMe paJMOaAKTUBHOCTH.
PaccuutsiBatoT mpoueHTHOE coepkaHue Ac-225, acCOIMUPOBAHHOIO C arperaTaMu ¢
HU3KOW MOJICKYJIIPHON MaCCOM, UCTIONTB3YS CIIETYIOITYI0 GOPMYITY
A (%)=(1;)*100%/1,,
rae Aj = NpOUEHTHOoe coJiepkaHue Ac-225, aCCOUMUPOBAHHOTO C arperaTaMu ¢ HU3KOH

MOJIEKYJISSPHOW Maccou, %
I; = mroma b, U3BMEpEHHas Ha IIpaBOM CTOPOHE IIUKA KOHBIOraTa J10 TEX I10P, II0KA HAYalIo

MMKa COOTBETCTBYET CBOOOTHOMY Ac-225, Dur. 6.
[0323] 3.4.5. UMMyHOpPEaKTUBHOCTh

[0324] 3.4.5.1. UMMyHOpPEaKTUBHOCTb 225 Ac-HUM 195 ONPEACIIAIOT IyTEM UHKYOaLK
MPUOJIU3UTEBHO 2 HI' PaIMOAKTUBHO MeueHHbIX aHTuTes B 0,030 M1 o011ero oosema ¢ 500-
1000-KpaTHBIM U30BITKOM aHTUTeHa (MpUOIM3UTENbHO 10x106 CD33-1103UTUBHBIX KJIETOK
AL67).

[0325] DTu KIeTKU sKcIpeccupyroT mpudau3uTenbHo 400000 CD33-1103UTUBHBIX CAWTOB
CBSI3bIBAHUS HA KJIETKY U HAXOASTCS B AHTUIeH M30bITKE K 100aBneHHoMy HUM-195. ITocrne
30 muHyT uHKyOarmu rpu temmnepatype 0°C KJIeTKH coOOUparoT MPU MTOMOIIIH
HeHTpUYTUPOBAHUS, a CYIIEPHATAHT yJIAJISAIOT, KIIETKH OUH pa3 MpOoMbIBaIOT (hochaTHbIM
coneBbIM 0y(epom (PCB) 1 3TM TPOMBIBHBIE PACTBOPHI YAATIAIOT. Oca oK KIETOK,
CyHEPHATAHT U IPOMBIBHBIE PACTBOPbBI U3MEPSIOT HA PATMOAKTUBHOCTD C TOMOUIBIO
CUMHTWUISIIMOHHOTO cYeTa. [[pOueHT NUMMYHOPEAKTUBHOCTH PACCUMTHIBAIOT KAK PABHbIN

{(225 Ac-HuM195 cBsI3aHHBIN C KJIeTKaMH)/(00111ast aKTUBHOCTD CBsI3aHHAsI U HECBSI3aHHAS
(CyIepHATaHT ¥ IPOMBIBHBIE PACTBOPHI) }, YMHOXKEHHBIN Ha 100.
[0326] 3.4.6. AkTuBHOCTH AC-225 B mpoOUpKe.

[0327] 3.4.6.1. Oxunarot OoJiee 6 4aCOB ISl PAAMOAKTUBHOTO PABHOBECHUSI MEXKTY 25 A¢
Y BCEMH I0UEPHUMHU PAAMOAKTUBHBIMU HYKJIMIAMH U TSI OKOHYATEIbHOM OLIEHKU U3MEPSIOT

AKTUBHOCTB 22> Ac yepe3 221Er 1 213B;.
[0328] 3.4.7. OOt 00bEM KOHCTPYKIMH.
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[0329] 3.4.7.1. OGuwmit 00beM MPOIYKTA UBMEPSIOT TPABUMETPUUYECKH.

[0330] 3.4.8. PacueT akTUBHOCTH KOHIIEHTparmu Ac-225.

[0331] 3.4.8.1. PaccunThiBatoT akTUBHOCTh KOHUEHTpauuu (MKu/mMi1) mytem neneHus
AKTMBHOCTH, IOJTYYEHHOH B pa3zene 3.4.6.1 Ha 0ObeM, MoJIyyeHHbIN B pa3aene 3.4.7.1.

[0332] 3.4.9. PacueT cnienupuyecKoil aKTUBHOCTH.

[0333] 3.4.9.1. CnenyroT yka3aHusM paszaena 3.3.5.5.

[0334] 3.4.10. HeoOs3aTenpHO: Onpenenenue 6enka mpu momoiny Y O-crieKTpopoToMeTprn
Y pacuer CrerupuIecKoi aKTUBHOCTH.

[0335] DTOT criocob ciaeayeT UCTIOIb30BaTh TOJILKO B TOM Cllydae, €CJId B OUUILIEHHOMN
oenkoBoii ppakiuu He TipucyTcTBYeT YCA (cM. Dwr. 1, 2).

[0336] 3.4.10.1. U3 06BbemuHEeHHOM OenkoBoi (ppakimu "fp" (paznen 3.3.6.6) 6epyT aTMKBOTY
0,02 mut 1 goBoASAT 00BeM 110 0,5 mi1 (Df=25) ¢ 0,9% NaCl. dakTop pa3Benenus Df, paBHbIH
25, peKOMEHIYeTCs TOr1a, KOTAa Uil BBEACHUSI METKU UCTIOJIB3YIOT 1 MI' KOHBIOTATA.

[0337] 3.4.10.2. I3MepstOT KOHIEHTpaIMIO OeNKka (cpi) B 00beAMHEHHOM U
KOHIIEHTPUPOBAHHOM 00pa3iie, Kak OMucaHo B pazaene 2.3.7 uiu 2.3.9.

[0338] ITpumep 4

[0339]

Tabnuya 5

CpaBHeHHe NPOM3BOACTBEHHLIX Npoyeayp ana nonyyeHua NIuHTy3ymaba - Ac225,
"ogHOCTaAWAHBIA" NPOLECC B CPaBHEHWH C CYIIECTBYIOWMM NPOLECCOM

TecT CneundHkaumn “OaHocTagMiAHEIR" | CywecTBylOUMA

npouecc npouecc

Beixoa Hin B4L1T,9% 7,712,05%
MTCX 295% NunTtysymat - MNpoxoawnT [0340] MpoxoawT

Ac225
BIWX =00% HuM195 MpoxoguT [0341] MNpoxoguT
<5% arperarel ¢ MpoxoauT [0342] NpoxoguT
BeICOKOR MM MpoxoauT [0343] MNpoxoanT
£10% arperatel ¢
Huakoi MM
WMmyHopeakTHBHOCTE | =60% akTvBHOCTH Mpoxogur Mpoxogut

[0345] MATEPUAIJIBI, UCITOJIB3OBAHHBIE TP SKCITEPTU3E 3AABKU

Meares C.F,, McCall M.J., Rearan D.T., Goodwin D.A., Diamanti C.I., McTigue M. (1984)
Conjugation of antibodies with bifunctional chelating agents: isothiocyanate and bromoacetamide
reagents, methods of analysis and subsequent addition of metal ions. Anal Biochem; 142: 68-78.

Shrikant V.D., Sally J.D., David L.K., Min K.M., Michael J. Mc, Gerald L.D. y Meares C.F.
(1990) Yttrium-90-Labeled monoclonal antibody for therapy: Labeling by new macrocyclic
bifunctional chelating agent. J. Nucl. Med. 31, 473-479.

Michael R. Lewis, Andrew Raubitschek and John E. Shively. (1994) A Facile, Water-Soluble
Method for Modification of Proteins with DOTA. Use of Elevated Temperature and Optimized
pH To Achieve High Specific Activity and High Chelate Stability in Radiolabeled
Immunoconjugates. Bioconjugafe Chem. 5, 565-576.

D.R. Beckford, A. Xiques, R. Leyva, M. Perez-Malo; E. Casanova, M. Barrabi (2007) Nuevo
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radioimmunoconjugado 20Y.DOTA-HR3 Sintesis y radiomarcaje. Nucleus 2007, 41, 3-8.

Michael R.L., Jim Y.K., Anne-Line J.A., John E.S., and Andrew R. (2001) An improved method
for conjugating monoclonal antibodies with N-hidroxysulfosuccinimimidyl DOTA. Bioconjugate
Chem. 12, 320-324.

Yasushi Ogawa, Joseph Traina, Eike Zimmermann, Tao Yu, Douglas W. Schneider, Erno
Pungor Jr. (2007) Quantification of bifunctional diethyenetriaminepentaccetic acid derivative
conjugation to monoclonal antibodies by matrix-assisted laser desorption/ionization time of flight
mass spectrometry. Analytical Biochemistry 368 214-221.

Sharon X. Lu, Edward J. Takach, Marjorie Solomon, Qing Zhu, Say-Jong Law, Frank Y. Hsieh
(2005) Mass Spectral Analyses of Labile DOTA-HNS and Heterogeneity Determination of DOTA
or DM1 Conjugated Anti-PSMA Antibody for Prostate Cancer Therapy. Journal of Pharmaceutical
Sciences, Vol. 94, No 4, April 2005.

Instructions 52-1308-00 BB: PD-10 Desalting Column, GE Healthcare.

Amicon Centricon Centrifugal Filter Devices. Data sheet Millipore.

[Ac-225]-DOTA-Hum195 Manufacturing Protocol (Two step labelling procedure), MSKCC.

Labelling of Hum-195/DOTA conjugates with Ac-225 using the one step method, TUM report,
February 2009.

dopmyia uzodpeTeHus
1. Crioco6 nomyuenust [Ac-225]-p-SCN-Bn-DOTA/HuM 195 pagnoMMyHOKOHBIOTATA
(pammoMMMyHOKOHBIOTaTa AC-225), BKIIFOUYAIOIINN CTa U1

(a) konbprorupoBanus p-SCN-Bn-DOTA ¢ antutenom HuM195 B KoHBIOTUPYIOLIEH
PEaKIMOHHOM CMECH ISl TTOJTYYEHUS] KOHBIOTUPOBAHHON OMOJIOTMYECKOM MOJIEKYJIbI, TIe
KOHBIOTUPYIOIIAs peaKIMOHHasI cMech coaepkut 0ydep u umeet pH ot 8,0 10 9,2, u rae
KOHBIOTUPYIONIYIO PEaKMOHHYIO CMECh MHKYOUPYIOT B TeueHue 1,5 4 mpu remnepatype 37°C
WM B TeueHue 24 4 ripu temneparype ot 16°C no 20°C;

(b) OYMCTKM peaKLMOHHOM CMECH /17151 y1aJIEHUS] HEKOHBIOTMPOBAHHBIX XEIaTO00Pa3yIOLIMX
AreHTOB U

(c) XeTaTUPOBAHUS OJTHOTO WIIM HECKOJIBKUX AC-225 paMOHYKIIMIOB C KOHBIOTUPOBAHHOM
p-SCN-Bn-DOTA/HuM?95 B xenatooOpasytoliiei peakiiMOHHOM CMecH 1S TToTyueHust Ac-225
PaIMOMMMYHOKOHBIOTATA, TJIe Xel1aTooOpa3yomias peakOHHAS! CMECh COJIEPIKUT
TEHTU3WHOBYIO KUCIIOTY WJIM ACKOPOMHOBYIO KUCIIOTY U UMEET YpoBeHb pH, paBHbIii OT 5,5
10 7,0, ¥ TJe XenaToo0pa3yIollyo PeaKIMOHHYIO CMECh UHKYOUpPYET B TeueHue 1,5 1 nmpu
TeMIiepatype, paBHoit 37°C;

Y TJI€ BBIXOJI paIMOMMMYHOKOHBIOraTa Ac-225 cocTaBiisieT o MeHbIlen Mmepe 84%.

2. Crioco0 1o 1.1, OTIMYAIOLIUICS TEM, YTO OUMCTKA BKJIIOYAET (DUIIbTPALMIO
KOHBIOTUPYIOLIEH peaKUMOHHON cMecH uepe3 (pUIbTp TAKUM 00pa3oM, YTOObI OUUCTUTD
KOHBIOTUPOBAHHYIO OMOJIOTUUYECKYIO MOJIEKYITY.

3. Cnoco0 no 1.1, OTIMYaOIMACS TEM, UTO KOHBIOTUPYIOIASl PEAKLIMOHHAS! CMECh
COAEPXKUT OukapOboHaTHBIN Oydep.

4. Cnioco6 1o 1.1, OTIMYaIOIMIMIACS TEM, UYTO KOHBIOTMPYIOILASl PEAKLIMOHHAS CMECh
conepxuT dhochatHbIi Oydep.

5. Crioco0 1o 1.2, OTJIMYaromuics TeM, uTo GuiabTpanus BoinojHsercs B 0ydhepe HEPES
(N-2-rugpoxcuaTunnunepa3ua-N-2-3TaHCy TbPOHOBAS KMCIOTA).

6. Crioco0 110 1.2, OTJIMYAIOIIUNCS TeM, UTO (DUIbTpalMs BbIMOJIHSETCS B NaAc
(HaTpubaneTaTHOM) Oydepe.

7. Cnioco6 1o 1.2, OTIMYAIOUIMICS TEM, YTO (PUIbTpALMs BKJIIOYAET OTCEUCHUE
MOJIEKYJIIPHOM MacCChl, O MeHbler mepe paBHor 10000 Hda, mo menbiei mepe 20000 [a

Crp.: 39
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v 1o MmeHbler mepe 40000 Jla.

8. CniocoO 1o 1.1, OTJIMYAIOIIUICS TEM, UTO JOMOIHUTEIHHO BKIIFOYAET CTAIUIO TOOABJICHUS
TEPMUHHUPYIOLIETO XeJlaTopa K XeJIaTo00pa3yIolleil peaKMOHHON CMeCH.

9. Crioco6 1o 1.8, OTJIMYAIOLIMACS TEM, YTO TEPMUHUPYIOLIKI XeJIaTOP MPEICTABIISIET
c0o00l TUAITUIIEHTPUAMUHIIEHTAYKCYCHYI0 KUCIoTy (DTPA).

10. Crioco0 1o 1.8, OTIIMYAIOIIHANICSA TEM, YTO JOIIOJIHUTEIBHO BKIIOYAET CTAIUIO
WHKYOMPOBAHUS XeJIaTOOOpa3yIollel peaKMOHHOM cMecH B TeueHue 30 MUH ITpU TEMIIEPATYPE,
paBHot 37°C, cienyrolyto 3a craauei Jo0OaBIeHUs] TEPMUHUPYIOLIETO XelaTopa.

11. Cnioco0 nomyuenus [Ac-225]-p-SCN-Bn-DOTA/HuM 195 painouMMyHOKOHBIOTATA,
BKJIFOYAOIIUI CTaIuu

(a) koubrorupoBanus p-SCN-Bn-DOTA ¢ antutenom HuM 195 B kOHBIOTUpYIOLLIEH
peaKUMOHHOM CMecH, coJieprkalielt OukapooHaTHbIN Oydep U umeroleit yposenb pH, paBHbIi
oT 8,0 10 9,2, B reuenue 1,5 u npu remnepatype 37°C miist nonyuenust p-SCN-Bn-DOTA/
HuM195 umMmMmyHOKOHBIOTATA,

(b) GpuIbTpaLMU KOHBIOTUPYIOILEH peaKIMOHHOM cMecH Yepe3 (PUITbTP, UMEIOIIIUI OTCEUeHHE
MOJIEKYJISIpHOM Macchl 1o MeHber mepe 10000 da, mo menbei mepe 20000 Jla niau o
Menblien mepe 40000 da Takum ob6pa3om, uToObl 0UUCTUTH p-SCN-Bn-DOTA/HuM 195
UMMYHOKOHBIOTAT, T1Ie GUIbTpalus ocyiecTBisieTcs ¢ momolbio 6ydepa HEPES niu NaAc
Oydepa,

(c) XenaTupoOBaHUS OAHOTO UJIK HECKOJIBKUX PAJUOHYKIMIAOB aKTUHUA-225 ¢
UMMYHOKOHBIOraToM p-SCN-Bn-DOTA/HuM 195 B xenaTooOpa3yronier peaKIMOHHON CMeCH,
BKJIFOYAIOLIEH T€HTU3UHOBYIO KUCIIOTY U MMEoLTy10 ypoBeHb pH, paBHbIi oT 5,5 1o 7,0, B
teuenue 1,5 1 ipu Temneparype 37°C mis nonyuenus [Ac-225]-p-SCN-Bn-DOTA/HuM 195
PaaMOMMMYHOKOHBIOTATA,

(d) mo6aenenusst DTPA k xemaToobpa3syrollel peaKIMOHHOM CMECH U

(e) nakybamu xenaTooodpasyroler peakqMOHHOM cMecu B TeueHue 30 MUuH mipu
temnepartype 37°C;

Y TJI€ BBIXOJI PAJMOMMMYHOKOHBIOTaTa Ac-225 COCTAaBISIET MO MEHbIeH Mepe 84%.

12. Crtoco0 o 1.1 v 11, OTIIMYAaronUics TEM, YTO JOIIOJIHUTEIBHO BKIIIOUAET CTAUIO
reNIbITPOHUKATONIEH (IKCKITIO3UOHHOM) XpoMaTorpaduu yepe3 IKCKITIO3MOHHYIO CMOJTY TIEpe/T
dunbTpanueit craauu (b).

13. Crioco® 1o 11.12, OTIIMYAIOUTUICS TeM, YTO SKCKITIO3UOHHAS CMOJIa UMEET OTpaHUYCHHE
pa3Mmepa skckiIo3ud, pasHoe 5000 /la.

14. Crioco® 1o 1.1, OTJIMYAIOLIUICS TeM, YTO JOTIOJTHUTEIbHO BKJIIOYAET OUYUCTKY
paMOKOHBIOTATA IyTEM TeJIbITPOHUKATOIIEH (IKCKITIO3UOHHOM) XpoMaTorpaduu uepes
3KCKJIIO3UOHHYIO CMOJTY.

15. Cioco6 1o 1m.11, OTIMYArOIIMNCS TeM, YTO JOMOJHUTEILHO BKIIIOUAET OYUCTKY [Ac-
225]-p-SCN-Bn-DOTA/HuM 195 pannonMMyHOKOHBIOTATA IIyTEM I€JIbIIPOHUKAIOLIEH
(3KCKIIFO3UOHHOM) XpoMaTorpaduu yepe3 3KCKII03UOHHYIO CMOJTY.

16. Crtoco0 1o 1m.14 uim 15, oTIMYaronmics TeM, YTO IKCKIIO3UOHHAS CMOJIa UMEET
OrpaHUYEHUE pa3Mepa 3KCKIto3um, pasHoe 6000 a.

17. Cnoco6 o 11.14 wnu 15, OTIMYAIOIIMICS TEM, UTO SKCKIIIO3MOHHASI CMOJIa UMEET
OrpaHUYEHUE pa3Mepa dKCKIto3um, pasHoe 5000 la.

18. Crioco6 mo m.1 uiu 11, rae xeaaTooOpasyrolas peakidoOHHasI CMECh JIOTIOJTHUTETBHO
BKItouaeT NaAc (HaTpuianeraTHbid) uinn NH4Ac (aMMoHMiianieTaTHbIN) Oydep.

19. Cnioco6 1o 11.18, rae konuenTpamms NaAc wimu NH4Ac Oydepa coctasnsietr 3 M.

20. PamnoummyHOKOHBIOTAT Ac-225, TOTYYEHHBIN COTIAcHO criocody mo 1.1 wu 11.
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[ KromaSystem 2000 Version 1.60 UHTEFPALIS | SSP

AC - 150908A.SMP:  (nameHeng Hum195 50mkr 8 40mkn 0.125ppm

No. 01:  150906A Hum195 0.125ppm 01.01 TMonyuero: 15.09.08 11:06:30
Kanan 1: KAHAN 1 O6pabotaHo: 23.09.08 09:15

HUM195 12.09.08 0.125 ppm
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| KromaSystem 2000 Version 1.60 WHTETPALS | SSP

AC - 120908B.SMP:

No. 01: 120908B 01.01 Monyueno : 12.09.08 15:14:35
Kanan 1:  KAHAN 1 O6paboTaHo : 23.09.08 09:08

C3-P2-6
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[ KromaSystem 2000 Version 1.60 MHTErPAUMS | SSP
AC - 220908D.SMP: HC3-P2-6-L3-7, 8
No. 02: 220908D 04.01 Monyuero : 22.09.08 15:17:42
Kanan 2: KAHAN 2 O6paboTaHo : 22.09.08 15:45
HC3-P2-6-L3-8
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[ KromaSystem 2000 Version 1.60 WHTErPALS

| SSP

AC - 220908G.SMP: HC3-P2-6-L3-14 Df1
No. 01: 220908G 08.01 MonyyeHo :

HC3-P2-6-L3-14 Df1
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