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Neutron capture boron therapy (NCBT) is a radiation science that is a tool for cancer treatment by selectively
concentrating boron compounds in tumor cells and then exposing the tumor cells to epithermal radiation from a neutron
beam. NCBT produces a nuclear reaction that occurs when boron-10, a stable isotope, is irradiated with low-energy thermal
neutrons to form alpha particles (helium - 4) and lithium-7 recoil nuclei.

To conduct research without risk to human life and health, tissue-equivalent phantoms are used, which are very
similar in structure and properties to human ones. Their variations are quite extensive. In the course of this work, we will
consider the plastic that was studied at the IRT-T reactor, as well as the water phantom, which is under development, but
there is already information on its creation.

Currently, a huge number of people suffer from cancer as a result of unfavorable environmental conditions and
other factors, so the question of finding the most effective and suitable treatment method for the majority is most acute.

In this paper, it is proposed to determine the dose loads on the body during neutron capture therapy. For this purpose,
the paper presents paccmotrpenuea direct review of the therapy process; practical research with tissue-equivalent plastic and
copper; search for studies with a water phantom for further use of the information found; conducting an experiment with an
animal.

With the phantom, 10 calculations were performed for 3-4 measurements. The absorbed dose value decreases as
you move away from the gate from the value of 0.389 Gy to the value of 0.120 Gy. Each block of the phantom contained two
foils: one with a cadmium filter and one without. The results of calculating the flow density by the cadmium difference
method and the data obtained are illustrated in the paper. The flow density also decreases with distance from the gate section
from a value of 5.06 neutrons/cm?-s-108 to a value of 0.37 neutrons/cm?s-108.
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We have designed a new agent for radionuclide therapy of HER2-expressing tumours, ABY-027. ABY-027 includes
Affibody molecule ZHER2:2891, an albumin binding domain ABDO035 and DOTA chelator. ABY-027 was labelled with the

beta-emitting radionuclide '7’Lu. The aim of this study was to evaluate efficacy of '”’Lu-ABY-027 in an animal model.
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HER2-expressing human xenografts were obtained by implantation of ovarian carcinoma SKOV3 cells (107 cells
per mouse) on abdomen area of BALB/C nu/nu mice. Treatment was initiated one week later. The mice were randomized
into 4 groups, 10 animal per group. Animals in the experimental therapy group were intravenously injected with 20 MBq (20
ug) of 7Lu-ABY-027. For comparison, animals in another group were treated with 6 injections of trastuzumab, according
to clinical protocol, a loading dose (4 mg/kg) followed by weekly doses of 2 mg/kg. One control group was treated with PBS
and another with 20 pug of unlabelled ABY-027. Throughout the experiment, tumour volumes and body weights were
measured twice per week. The animals were euthanized when tumours reached a size of 1000 mm? or became ulcerated, or
if an animal’s weight dropped by more than 10 % during one week.

The treatment with trastuzumab resulted in the median survival of 55.5 days, which is significantly (p< 0.05, log-
rank Mantel-Cox test) longer that the median survival of mice in the control groups treated with vehicle (33 days) or
unlabelled ABY-027 (42 days). In the group treated with 177Lu-ABY-027, only four animals died by day 75 after tumour
inoculation, one because of weight loss and three because of tumour ulceration. Thus, the median survival was not reached
and the treartmnt was more efficient than the treatment using trastuzumab. There was a tendency to an excessing weight loss
for animals treated with 177Lu-ABY-027, but the difference with other treatment groups was not significant at any time point
(p>0.05, one way ANOVA).

In conclusion, treatment of HER2-expressing human xenografts using '""Lu-ABY-027 extends survival of mice

compared to controls. It is more efficient than the standard of care for HER2-expressing cancer, treatment using trastuzumab.
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B paborte GBUIO BBINOIHEHO MOAU(PHUIMPOBAHHME MOJIMMEPHBIX MEMOpaH K3 COINOJIMMEpa BHHIINACH(PTOPHIA C
terpadropatunenom (BJID-TOE) ¢ momompio BakyyMHO-AyroBOro UcnapeHus rpaduToBoil MUIIIEHU B aTMoc(epe aproHa.
Llens manHON pabOTHI - UCCIIEOBAHHUE BIUSHUS pekuMOB ocaxaeHnst DLC mokpsITHIT Ha cBOICTBa MOJIMMEPHBIX MEMOpaH,
MIPUMEHSAEMBIX JUISl TIPUIIOKEHUH CepJIeYHO-COCYANCTON XUPYPTHH.

MewmOpanbl 6buM TosTydeHsl U3 6 Macc.% pactBopa BJID-TPD. MogudunupoBanue moBepxHOCTH MeMOpaH
OCYIIECTBIUIM C TIOMOINBI0 METOJa BaKyyMHO-IYroBOTO HclapeHusi ¢ rpadurtoBoi mumieHsio (MIIT-6) B atmocdepe
aproHa. Mop¢oJoruio nonuMepHbIX MEMOpaH HCCIIeI0BAIN METOJIOM CKaHUPYIOLIEH IeKTPOHHOH MuKpockonun (COM).
N3ob6paskenns o6pabaTeIBaIN ¢ MOMOIIBIO TPOrpaMMHOTO obecnieueHmst Image J. [IpodnocTs Ha pa3phiB B OTHOCHTENBEHOE
YAJHMHEHUE MCCIIeI0BAIN Ha pa3pbIBHOM MamuHe Instron 3344. Kpucramimueckast cTpykTypa MeMOpaH ObUIa UCCliefoBaHa
METOJIOM PEHTTEHOBCKOM Audpakiuu Ha nudpakromerpe XRD 6000. FizmMepeHus KpaeBoTo yrila CMaduBaHUS IOBEPXHOCTH
n pacder cBoOonHON moBepxHocTHOW 3Hepruu (CIID) o6pas3noB MoaMUIMPOBaHUS IPOBOIMIN C IOMOIIBIO METOJa
nexanied kxarmm Ha npubope DSA 25. Kpaesole yriel cmaumBanust Boabl (H2O) m nuitonmerana (CHlp), a takxe
MIOBEPXHOCTHAsI 3HEPrusi, ObUIM paccuuTaHbl ¢ ucnonb3oBaHueM merona Oyneca, Bennra, Pabens n Koennose (OBPK).
HccnenoBanne GMHOCOBMECTHMOCTH MTPOBOAMIIOCH C UCTIONIb30BaHHEM (pruOpobmacToB sMOproHa Mbimu 3T3L1.

B pabote nokasano, uro ocaxnenne DLC mokpeITHs Ha MeMOpaHBI HE M3MEHSIIO MX MOPQOJOTHH, TaKXKe He
HaOIIOaIOCh W3MEHEHHE CTPYKTYpPbl MeMOpaHBI, KakuxX-THOO J1e(eKTOB BOJOKOH MeMOpaH He HaOIr01aIoch.

MomudunrpoBanre MeMOpaHbl MPUBOAUT K CHIDKEHHIO Ipenena npoyHoct oT 17,8 mo 14,0 MIla n oTHOCHTETHHOTO
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