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PA3BOJ U CTAHJAPAU3AIIMJA HA METO/H 3A ®OPMYJIALIMJA HA
TEPAIIEBTCKHU PAIIMO®APMAIEBTUIIU, BASBUPAHU HA MOHOKJIOHAJIHA
AHTUTEJIA U IIENNTU/IN - DOTA-RITUXIMAB U CYIICTAHIA ,,P*

Ancmpaxm

Llenra Ha OBOj TOKTOPCKHU TPY/I € Jia TIPUIOHECE BO Pa3BOjOT HA HOBU parodapMaIieBTCKu
(dopmynanuu, MpeKy BOBEAyBamhe Ha HOB MOJQIUTET HA OOCIEKAHO XUMEPHO aHTUTENIO — aHTH-
CD20 (purykcumad) co Lu-177. [lanen e akieHT Ha n300p Ha O YHKIIMOHATICH XEIMPAYKH areHC
3a KOHjyraiyja Ha aHTHTENIOTO U GopMyanmja Ha JTUO(UIN3AT 32 HETIOCPEIHO OOCIEKYBAKE CO
MMEHYBaHHOT PAZAMOU30TOIL, IITO Tpeba 1a MpUIoHece BO M300POT HA TEPATIMCKUTE MOJATIUTETH 32
TpeTMaH Ha manueHTu co ymMdomu (cnemmduyano, He-XoukuH auMmdom). BoseneHa e mocranka
Ha cWHTe3a W (hopMyJialyja Ha MPOMYKT OasupaH Ha menTun (Momudumpana cyrncrasma ,,Pe),
Kako M Herora KapakTepuzalyja 1 paauoodenexysame co 1C-99m u Re-188, kako nononxysame
Ha TEHEPATHHOT TMpucTanm Ha (QopMynaiyja W OOCNEKYBaKE HA ICNTHIHU-IPOTCUHCKU
CYIICTaHIIMA CO PAJMOU30TONM CO eMucHhja Ha Trama (Oera/rama) eHepruja, HaMEHETH 3a
JIMjarHOCTUYKH U TEPATICBTCKH 1ICITH.

3a oBaa 1men, u30paH Oemie HAjIOBOJIEH MOJApeH COOJHOC 3a KOHjyraiuja Ha
pUTYKCMMal co TpH Tuna OM(yHKIMOHANHM Xenupadku areHcw, P-Bn-SCN-DOTA, p-Bn-
SCN-DTPA u 1B4M-DTPA, 1:20, onpenenen Oemie MpOTOKON 3a Juodmiu3andja Koj
MIPUIOHECYBA 32 OJP)KYBame HA HHTETPUTETOT HA UMYHOKOHjyraTHTe, IITO Oelle OTBPICHO
co SDS-PAGE enextpodopesa. PagnoodenexxyBamero Ha JIHOPUIN3UPAHUTE (HOPMYIIalluu
CO UMYHOKOHjyratu Oemie u3BpiieHo co 555 GBg/mg ox Lu-177, mpu mTo cute Tpu
panuoobenekaH TNPOJYKTH TIOKakaa BHMCOK CTENEH Ha paJuOXeMHMCKa 4YHCTOTa Ha
npo¢unute Ha ITLC u SE-HPLC.

Bogenena Oeme nocranka Ha CHHTe3a Ha IIBpCTa (a3a Ha MoAU(UIIMpaHa CylCcTaHIa
P, [Cys™,Cys]-SP, moronna 3a pamuoobenexyBame HUTpHI0 MeTan jor [PMTc/88Re=N]?".
[TpuMeHeTHOT IpuUCTaI Ha pano00eIeKyBamhe OBO3MOXKH JOOMBAKE HAa PAJIMOKOH]yTaTH CO
pamroxemucka uncrora Hax 95 %. Kapakrepu3zanujata Ha paquoKOHjyraToT IN Vitro mokaxa
3a70BOJIUTENHA cTabumHOCcT HO, kommmiekcute Ha [Cys? ,Cys’]-SP co Tc-99m moxakaa
ormarame Ha CTaOWJIHOCTa BO CEpyM, a HajrolieMo omnarame Ha cTraOuwiHocta Oere
3a0enexxaHo Bo cepyM Ha craoperl, moa 80 % 3a 30 min. buoaucTpuOyIIMOHUTE CTYAUH Kaj
ryIrer; €X Vivo, mokaxaa 3rojieMeHa akTHBHOCT Bo tumycoT, 0,0132 % IA/g, mocie 60 min
on uHjektupamero u 0,00938 % 1A/g mociae 180 min on uHjekTupamero. Mcto Taka,
MO03HAYajHO 3rOJIEMyBamke Ha aKTUBHOCTA Oelle 3a0eekaHo BO PErMOHOT Ha IUIYHKOBHUTE
XKIIE3/TH, IPHUOT Apo0 W MHTECTHHATIHATA PerHja, 1oaeKka mociae 60 Min ox arMkanujata, ce
3a0enexyBa IOMUHAHTHATA eIMMUHALIM]ja IPeKy OyOpesure.

[lpumeHeruTe mpuCTa Ha PaAAOOOENeKyBamheé HAa MOHOKIOHAIHH aHTUTENA U
NEeNTHIM, II0CTaBHja OCHOBA 3a IOHATAMOLIHM TPETKIMHUYKHW/KIMHUYKH HUCTPAXyBamba
JIMjarHOCTUKa/Tepanyja Ha TMM(OMH, OJJHOCHO JTHjarHOCTHKA/Tepanija Ha TTH00IaCTOMU.
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Abstract

The aim of this doctoral thesis is to contribute to the development of new
radiopharmaceutical formulations, by introducing a new modality of radiolabeled chimeric
antibody, anti-CD20 (rituximab) with Lu-177. An accent was given to selection of
bifunctional chelating agent for antibody conjugation and formulation of a lyophilizate,
suitable for immediate labeling, therefore contributing to the choice of therapeutical
modalities for treatment of patients with lymphoma (specifically, Non-Hodgkin’s
lymphoma). A synthesis procedure and formulation of a peptide-based product (modified
substance P) was implemented, and also characterization and radiolabeling with Tc-99m u
Re-188, in addition to the general approach of peptide/protein radiolabeling with
radioisotopes emitting of gamma (beta/gamma) energy, for diagnostic/therapeutic purposes.

For this purpose, first, a selection of the most suitable molar ratio for conjugation of
rituximab with three types of bifunctional chelating agents, p-Bn-SCN-DOTA, p-Bn-SCN-
DTPA u 1B4M-DTPA, 1:20, has been made. Also, a lyophilization protocol which enables
preservation of the properties of the immunoconjugates has been selected and implemented,
which was confirmed using SDS-PAGE electrophoresis. The radiolabeling of the lyophilized
immunoconjugate formulations was performed using activity of 555 GBg/mg of Lu-177. All
three types radioimmunoconjugates showed high radiochemical purity during ITLC and SE-
HPLC profiling.

In addition, a solid phase synthesis procedure of modified substance P, [Cys™,Cys°]-SP was
established, therefore enabeling radiolabeling of nitrido-radiometal ion [®MTc/*®¥Re=N]?".
The radiolabeling approach enabeled obtaining of radioimmunoconjugates with over 95 %
radiochemical purity. The in vitro characterization of the immunoconjugates showed
satisfactory stability, but Tc-99m complexes of [Cys?,Cys®]-SP showed decrease of stability
in rat serum below 80 % after 30 min. The biodistribution studies in mice ex vivo, showed
increased activity in the thymus, 0.0132 % IA/g, 60 min after injection, and 0.00938 % IA/g
180 min after injection. Also, a significant uptake in the salivary glands, the liver and
intestinal region was registered, while 60 min after application predominant kidney
elimination was present.

The implemented monoclonal antibodies and peptide radiolabeling approaches form a
base for further preclinical/clinical research for lymphoma/glyoblastoma diagnosis/therapy.
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