Combined MRI-adaptive M agneto-ther mo-polychemother apy for | mproved
Cancer Treatment

N.A. Brusentsov!, Y.A. Pirogov?, N.V. Anisimov?, V.A. Polianski®, M.R. Lichinicer?, I. S. Golubeva®, M.V. Gulyaev?,
M.P. Nikitin*, T.N. Brusentsova®, P.I. Nikitin® E.V.Verkhoglazova?

IN.N. Blokhin SE Russian Cancer Research Center RAMS¢t0d 15478, Russia;

2Research Center for Magnetic Tomography and SpecipysM.V. Lomonosov Moscow State Univ., Moscow 999, Russia;
3Institute of Mechanics, Moscow State University, 9dow 117192, Russia;

4General Physics Institute, Russian Academy of $eign38 Vavilov St, Moscow 119991, Russia.

The early detection of invasions and metastasesviBy-monitoring (MRM) is an important
problem in the detection of malignant tumors. Watkgsized and tested dextran-ferrite (DF) for
the early detection of invasions and metastasesoatbined MRI-adaptive magneto-thermo-
polychemotherapy (CAT) with slime aspiration to moye cancer treatment. During investigation
of invasions by BIOSPEC USR 70/30 (Bruker), we héaend that weak signals of protons from
small sites of pathogenic cells are neutralizethbgnsive signals from normal tissues. To solve the
problem ferrite nanoparticles can be used as MRxinegy contrast agents [1]. Contrast enhanced
MR-images of invasions are represented in Fig.un experiments hypodermic and skin tumors
were treated with magnetically controllable drulgerease of drug concentration in tumor tissues
due to the magnetic field was achieved by use o€&mr NdFeB bandages (0.2-0.3 T induction)
according to recommendations [2] and by supercdaimy@lectromagnet (7T). Quantification of
magnetic nanocarriers of such antitumor druggitro andin vivo in mice bodies were carried out
by "BioMag" device based on non-linear magnetizatid nanoparticles [3]. Initially 60 female
mice C57BI/6j with mammary adenocarcinoma Ca 758, fémale mice with Lewis lungs
carcinoma and 60 male mice with melanoma B16 unelerwative MR-imaging with jFweighted
(TR/TE=500/15ms) and sAweighted (TR/TE=1900/80ms) spin-echo angiwkighted gradient-
echo (GRE) (TR/TE=500/15) sequences. Then 1.0 mbka&iHparticles diameter 24-40 nm, dose
10.0 mg Fe/kg) were injected in mice caudal veid after 2-24 hours second MRM and DF-
enhanced Fweighted GRE sequences were performed. Signaisitiedecrease was recoded and
visual analysis was performed. At early stagesrmogenesis thermochemotherapy at +46 °C for
30 min using DF with the dose 60 mg Fe/kg contgirahCysplatin (CP) or Melphalan (MP) were
performed. The DF (R®, weight -83 mg; CP -
20 pg; MP -2 ug; pH 7.4) was injected into
multiple tumor sites and was concentrated in th
tumor tissue with magnetic bandages.
Mammary adenocarcinoma Ca 755 tumor ~
mm® treatment by AC magnetic field (0.8
MHz, 7.3 kA/m, 0.15 kW) led to regression in
female mice before metastases up to 40 % anc
increased up to 280 % life span was achieveg
tumor ~300 mMCAT with slime aspiration anc
the invasions and metastases (Fig.) syste
treatment by Cyclophosphamide led to 200

increased life span. |
Fig. MRI of invasion and metastases of Ca 755 fnbsormal tissues, which was implanted subcutarigaunsthe
female mice C57BI/6j with subsequent DF intravenmjsctions: a place of intertwisting of the tulmsa tumor in a
garrot (G) and yield of G from a tumor (black argwa place of an inlet, untwisting of G and inea&sof the tubs in
normal tissues (major white arrow); metastasesr{stiute arrows).
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