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1. OnepskaHHS BUCOKOAKTUBHOrO npemnapaty ¢paxropa VIII 3cinanHs KpoBi i3 3acTocyBaHHsIM adpiHHOi xpomarorpadii

Ha 6apBHUK-KPEMHE3€MHUX HOCISIX

2. Preparation of highly active concentrate of blood coagulation factor VIII with the use of affinity chromatography
on dye-silica carriers

Pedepar:

1. Incepraist npucBgYeHa CTBOPEHHIO HOBOTO METOly OTPMMAaHHSI OYMleHoro npenapary ¢akropa VIII scinanns
KPOBI i3 3aCTOCYBaHHSIM MaKpOIOPUCTUX KDEMHE3€MHUX COPOEHTIB i3 iMMO001/1i30BaHUMU aKTUBHUMU OapBHUKaAMUY;
CHHTE3Y Ta JOCJIiI)KEHHIO BJIACTUBOCTEN MaKPOIIOPUCTUX KPEMHE3EMHUX COPOEHTIB i3 aKkTUBHUMM 6apBHUKAMU B
poJIi JiraHAiB, NpUAATHUX 17151 ounineHHs (pakropa VIII 3cinaHHs KpOBi; BUKOPUCTAHHIO Pi3HUX XiMiYHMX PEYOBUH B
poJIi BipyC-iHaKTHBYIOYMX areHTiB y NPOLECi OUNIIEHHS; pO3po0Li CXeMHU OTPMMaHHS BUCOKOAaKTUBHOI'O BipycC-
0e31eyHoro npenapary pakropa Ta BUBYEHHIO 0ro 6i0XiMiuHMX BJIaCTUBOCTEN. BCTaHOBIIEHO, 1110 IpoLiec
ounieHHs (axropa VIII BindyBaeTbcs 3aBAAKY sIBULLY HEraTUBHOI adiHHOI cop6uii. Pakrop VIII He copbyeTbCs
SKOIHUM 3i CUHTE30BaHUX COpOEHTIB. [IpoTe, 10ro muTOoMa akTUBHICTD y CylIepHATaHi 3pOCTae, 1o MOB'SI3aHO 3

copOLji€ro i3 [OCiAKYBaHOTO PO3YMHY HelliIboBUX 61KiB. Ceper AOCiIKyBaHUX COPOEHTIB BUTiNIEHO IPYILY, AJIS



SIKOI XapaKTepHe HaliKpallle 3B'sI3yBaHHs HelliIboBUX 6iJKiB: Jliacop6-AxTuBHMI yprnyposuit 4KT, [liacop6-
Procion Gelb M4R, Iiacop6-Procion Blue HB, diacop6-Procion Blue MXR i [liacop6-AKTuBHUI1 sickpaBo-rony6uii K.
BussineHo, 10 Ha cop61iito 6isKiB BrMBae pH po3unHy (BUILMIL CTYIiHb OYHMIIEHHS AOCsIraeTses npu pH 7,4).
BussieHo, 10 py BUOOPi XxpoMaTorpadivHoro COpoeHTY BaXXJIMBUM € He yivile BUGIp JiiraHzy, aje i BJ1aCTUBOCTI
camoi matpuni. Tak, 30Kpema, MIPOoAEMOHCTPOBAHO, 10 HAaKpala COpOLIisi HELiNbOBUX BiJIKIB mocsrasacs Ha
cop6enTi 3 poamipom nop 750 A (HaitBumuil cTymiHb ouMIeHHs dakTopa VIII). [IpoBeeHo JOCTiIKEHHS BIUTUBY
METO/IiB NIONIepPeAHbOrO (PPAKLiOHYBaHHS Y IO€IHAHHI 3 METOJIJOM HEraTUBHOI aiHHOI cOpOLii 1711 CTBOPEHHS
CXE€MU OTPMMAaHHS BUCOKOOUHMIIEHOTO npenapary (paxropa VIII 3 nia3mu Kposi. BcTaHOBIIEHO, 0 NIONEpenHe
dpakiionyBaHHs 6apiii nuTpaToM, anomiHii rigpokcunom (I1I) ra [TET-4000 3a6e3nedye BupaneHHs HakTopiB
IIPOTPOMOIHOBOrO KOMILIEKY, GibpruHOreHy, (pi6poHEeKTHHY, JiNONPOTeiNiB, JeHaTypOBaHUX OiJIKiB, aIbOyMiHy
Towo. Ha ipomy erarni ocsaram CTOKpaTHOro o4uileHHs npenapary ¢gakropa VIII (Big 0,017+0,001 no 1,88+0,11

MO /mr 6inka gist copbeHTy iacop6-AktuBHuii mypnyposuit 4KT). [IpoieMOHCTPOBAHO, 110 3aCTOCYBAaHHS
ioHoo6MiHHOI xpomMaTorpadii Ha DEAE-Sepharose Ta adinHoi xpomaTorpadii Ha BifiOpaHUX KpEMHE3EMHUX
MaKpOIIOPUCTUX COpOeHTax 3abe3neuye ogep>xanHs gakropa VIII 3 Kpionpeuunirary 3i cTylieHeM OuYuILIEHHS Bif
129 o 242 pasiB Ta 36epeKeHHIM [0 73-76 % Bil BUXigHOI IPOKOArYJISIHTHOI aKTUBHOCTI. OCHOBHI BTPATH Bif,
BUXinHOI akTuBHOCTI axkTopa VIII i pon Binebpanpa (mo 27 %) BindyBanach Ha eTarli ioHO0OMiHHOI xpoMaTtorpadii.
OckinbKy, ounleHHs pakTopa Ha KpeMHE3EMHUX COPOEHTAax Bifi0yBalOCh 3aB/SIKY SIBULLY HETAaTUBHOI adiHHO]
xpomarorpadii, ie 3abe3nedyBaso NPaKTUYHO CTO-BiACOTKOBUM (96,34 %) BUXif MPOAYKTY Ta € 1€ OJHI€I0
CYTTEBOIO IIEPEBArol0 JaHOT'O0 METOY B TEXHOJIOTii OTPMMAaHHS OYMILEHOTO Npenapary. BusasieHo, o noeJHaHHS
eTalliB nonepegHboro PppaxiioHyBaHHs, i0HOOOMIHHOI Ta adiHHOI xpomaTtorpadii 3a6esnedye CTyIiHb OUUIIEHHS B
Mmexxax 239-700 pasiB, 3a/1€5KHO Bif TMIly BUOpaHoro copbeHTa. Halikpamuil pe3ysbpTaT JOCAIIN Y OOCTifi
BUKOPUCTaHHS [liacop6-AxTuBHUI ypnyposuii 4 JKT. [171s1 ogepkaHHS Bipyc-06€3Ie4HOro rpenapary gociI>KeHo
MOXKJIMBICTb 3aCTOCYBaHHS BilOMUX €(PEKTUBHUX METOIiB aHTUBIPYCHOI 0OPOOKU: COJIbBEHT-IeTEPreHTHOrO Ta
TiolliaHaTHOro. 3arpOIIOHOBAHO €Tally BKJIIOYEHHS KOXHOTO 3 METOIiB Yy CXeMYy OTPUMAaHHS IIpernapary Ta criocoou
BUJAJIEHH BipyC-iHAKTUBYIOYMX areHTiB. ONTUMAaJbHE MiCLie 3aCTOCYBaHHS LIMX METOIIB € IIePE, €TallOM

KpPioOCaJI>)KeHHs!, OCKIJIbKM OCHOBHA iX YaCTUHA 3aJIUIIAETLCS Y CYIIEPHATAHTI.

2. The dissertation is devoted to development of a new method to obtain purified preparation of the blood
coagulation factor VIII using macropore silica matrix with active dyes as ligands, to synthesis and investigation of
properties of a dye-ligand macropore silica suitable for purification of the coagulation factor VIII, to use of various
chemicalsas virus-inactivating agents in the process of purification, and to development of a scheme for obtaining
a highly active virus-safe preparation of the factor VIII and studying its biochemical properties. Research results
demonstrated that the process of purification of the factor VIII is due to the phenomenon of the negative affinity
adsorption. Factor VIII is not absorbed by any of the synthesized sorbents. However, its specific activity increases
in the supernatant. This is due to its sorption from the investigated solution of additional proteins. A group of
studied sorbents is isolated, which shows the best binding of additional proteins: Diasorb-Active purple 4GT,
Diasorb-Procion Gelb M4R, Diasorb-Procion Blue HB, Diasorb-Procion Blue MXR and Diasorb-Active bright blue
KH. It was determined that the pH of the solution affects the sorption of protein (the highest level of specific
activity of factor VIII was at pH 7.4). It has been established that in choosing a chromatographic sorbent, not only
the choice of the ligands is important, but also the properties of the matrix. It was demonstrated that the best
sorption of additional proteins was achieved on a sorbent with a pore size of 750 A (the highest degree of the
factor VIII purification). To create a scheme for obtaining a highly purified preparation of the blood coagulation
factor VIII from blood plasma, the research was conducted on combinations of the pre-fractionation method with
the method of negative affinity sorption. It was determined that the pre-fractionation with barium citrate,
aluminum hydroxide (III), and PEG-4000, provides removal of factors of prothrombin complex, fibrinogen,
fibronectin, lipoproteins, denatured proteins, albumin etc. At this stage, we have reached hundredfold purification
of the factor VIII preparation (for example, from 0.017+0.001 to 1.88+0.11 IU /mg protein for sorbent Diasorb-Active
purple 4GT). It has also been demonstrated that the use of ion-exchange chromatography on DEAE-Sepharose and
affinity chromatography on selected sorbents allows obtaining factor VIII from Cryoprecipitate with a degree of



purification of 129 to 242 times and preservation of up to 73-76 % of the initial procoagulant activity. The main
losses from the initial activity of factor VIII and the von Willebrand’s factor (up to 27 %) occurred at the stage of
ion-exchange chromatography.The phenomenon of negative affinity sorption provides almost 100.0 % (96.34 %)
yield of the product. This is another significant advantage of this method in the technology of obtaining a purified
preparation of the coagulation factor VIII. It has been found that the combination of pre-fractionation, ion-
exchange and affinity chromatography stages provides a purification rate of 239-700 times, depending on the type
of selected sorbents. The best result was achieved when using Diasorb-Active purple 4GT. To get the virus-safe
preparation, the possibility of using known effective methods of antiviral treatment: solvent-detergent and
ammonium thiocyanate, was investigated. Stages of inclusion of each of these methods in the scheme of
purification of the coagulation factor VIII and methods of removal of virus-inactivating agents are proposed. The
optimal application of these methods is prior to the cryopreservation stage, because most of the factors remain in
the supernatant.
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