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resonance imaging which allows to track biodistribution of MNPs. Secondly, the presence © T:e Syner Q’Sgc effecg"f the two d; “g: T,Zkf; it Zoss’ble tor ed“;e In vivo
of two chemical surfaces (Fe;O, and Au) allows us to modify MNPs with different therapeutic doses, side effects, and the likelihood formation of drug

molecules in order to load two different types of drugs at given ratios. resistance. _ o Q O
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INTRODUCTION

Anticancer therapy is a significant challenge today. The use of nanocarriers as a promising
method can influence the pharmacokinetics and biodistribution of drugs, as well as reduce
side effects. Combinations of drugs such as doxorubicin and paclitaxel in certain ratios
have been shown to exhibit a synergistic effect, while using drugs simultaneously can
reduce the development of resistance and the total administered dose [1,2]. To establish
the effect produced by a combination of two drugs, in vitro studies were carried out and the
combination index Cl were determined for combinations doxorubicin with cisplatin and
doxorubicin with paclitaxel. The synergistic effect corresponds to Cl <0.9 [3]. However,
delivering combinations of drugs to tumor cells in vivo at a given molar ratio is difficult due
to differences in the chemical structure and properties of anticancer drugs (hydrophobicity
and charge). In this work, magnetic dumbbell-like Fe;O4-Au nanoparticles (MNPs) are
proposed. Firstly, due to their magnetic properties, MNPs can be used for magneto-
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PROPERTIES OF SYNTHESIZED NANOPATICLES
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2 . CONCLUSIONS
] The goal of this research was to develop a delivery system for a combination of antitumor agents with a
: synergistic effect based on Fe;O,-Au magnetic nanoparticles (MNPs) for cancer therapy. At the moment,
’ H 3 : ; B this work is in progress and requires additional research.
Ig(C, uM) o As a result of this work, we have synthesized dumbbell-shaped nanoparticles with sizes of 13 £ 2 nm
- for FesO4, and 3 £ 1 nm for Au. We have also studied their phase composition and magnetic
properties.
3 100 o Sequential functionalization of the surface of Fe;O, nanoparticles in the composition of Fe;04-Au
g nanoparticles with molecules such as DOPAC, human serum albumin (HSA), fluorescein maleimide-
S bound, and NH,-PEG-COOH has led to the formation of nanoparticles that can load 425 + 17 ug of
= doxorubicin (DOX) per mg (in terms of iron), 400 £ 50 pg of paclitaxel (PTX), and 242 £ 29 ug of
cisplatin (cisPt).The resulting Fe;O4-Au nanoparticles loaded with combinations of anticancer drugs
0- retain the synergistic effect of the drugs.
S D g2 P PSS S o The combination index (Cl) for doxorubicin (DOX) and cisplatin (cisPt) in free form for 4T1 and CT26
N0 a0 KNP o o : D .
C(Fe) pg/mL cell lines was equal to 0.25 and 0.14, whereas the Cl for the mnp-DOX-cisPt combination increased
_ : . up to 0.42 and 0.84 for 4T1 and CT26 cell lines, respectively. The CIl of free DOX and paclitaxel
Figure 3 |—mnp-DOX  internalization (PTX) was 0.71 and 0.79, whereas for the mnp-DOX-PTX combination we observed a decrease of
process in 4T1 cells. |—merge, ”_DO_X Cl up to 0.22 and 0.17 for 4T1 and CT26 cell lines, respectively.
fluorescence,  Ill—FAM  (fluorescein o The Fe;0, -Au MNPs-loaded drug combinations increased the median survival time by 6-10 days
amidite) fluorescence, cqrrespondlng to compared to the control group, and significantly reduced tumor volume compared to the control. The
MNPs, laser  scanning  confocal group receiving the free DOX-PTX combination had a median survival time of only 3 days greater

microscopy, scale bar 50 um. than the control, and did not affect tumor volume growth rate.



