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MexaHu3m o6pa3oBaH1A OAMHAKOBbLIX YacTUL, B pacTBope:
| - oAUHOYHAas HyKNeauus U OQUHaAKOBbLIW pocT Gnaroaaps
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ﬁgpﬁonoruﬂ MHY, nony4yeHHbIX pa3HbIMU
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Xene3a)



MeTtoabl cuHTe3sa MIHY .
TepmMmunyeckoe pasrnoxeHue
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Fe(CO), + OnenHoBas MmapodobHble
Kucrnota HaHO4YaCTMLbI
et OKTINIOBbIA.ICIAD okCuaa Kene3a

M6pgdnorus HaHoyacTUL MaremuTa, NONy4YeHHbIX
MeTO40M TePMUUYECKOro pasnoXeHns pasnuuHbIX
NPeKypcopoB B pacTBope:

a - FeCup, (Cup - N-HUMPO30gheHUI2UOPOKCUIIaMUH)

b — Fe(CO),

¢ — Fe(acac), (acac — ayemunayemoHam)
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Tomorpadus
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MPT c BBeaeHueM KOHTpPaCTHOro

PaccesiHHbIU AdeHOKapUyuHOMa MOJIOYHOU
CKJ1epo3. )ese3sbl.
MHY - xenambi Gd MHY -macHemum
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PUSUNKO-XUMUYHECKAA XAPAKTEPUCTUKA MHY-
BCA

CopepxaHune T2
M'mppoanHamunyeck {-noTteHumnan, 6enka PENAKCUBHOCTE
U guameTp, HM mV Mace % MM-1c-t :
MHY-BCA
(1) ° 85+ 10 -24 12 28 +3 2716
MHY-BCA
(1) 364 -35+3 50%+3 161 +4
T2penakcuBHOCTb Feridex IV,
2004 | Resovist, Lumirem — 50 MMcu
g f Bbille
E 150- A ‘ (D.E. Sosnovik et. all. Basic research in
S . cardiology, 103 (2008), 122-130)
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UHTEPHAJIU3ALUNA MHY-BCA-VEGF B KITETKW
NMUOMBbI KPbICbI C6

A - pnyopecueHLUA, COOTBETCTBYOLaA NN30TPEKepPY
b — 0606LWWeHHOe n3obpaxeHue

B - ¢pnyopecueHuus, coorsetctByrowaa MH4-
BCA-VEGF, MeYyeHHbIX ¢pnnyopecLeHTHON MeTKou FITC




BU3YAJTIUSALIUA TTIMOMbI Ce6 C MOMOLBIO
MHY-BCA-MAB

MNP-BSA. ,-IOG MNP-BSA -MAbBVEGF Feridex
S __ .

HakonneHne MHY-BCA, KOHBIOrMpoBaHHbIX ¢ aHTUTenamm (VEGF u 1gG), u
KOMMep4yecKkoro npenaparta Feridex B onyXxosim ronoBHOro Mmo3ra npv BBeAeHUU n
cnycTa 5 MUH U 24 yaca nocrie BBegeHus. laHHblie MPT-uccnepgoBaHus.

Abakumov ML.A. et. all. VEGF-targeted magnetic nanoparticles for MRI visualization of brain tumor. Nanomedicine. 2015.
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UHTepHanusauuna MHY-0okc B kneTku C6

Knemku anuomsi

Knemku 2anuombi C6 +

KoHdokanbHasa donyopecueHTHanA
MUKPOCKOMNUSA KNEeTOK rnmmombl C6
KpbICbl Yepe3 45 MUHYT nocre
pobaBneHna MHY-[okc:

(A) — 0600LEeHHOEe n3obpaxeHue
(B) - pnyopecueHuuUs,
cooTrBeTtcTBYylowaa MHY-[okc
(B) - donyopecueHuus,
cooTBeTcTBYloLWan [1okc
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CyTKu nocrne uMnsiaHTaumMm onyxonwu

Tepanus ¢ npumeHeHnem MHY-BCA@Ookc-NMIAI-VEGF no3sonuna
3Ha4YUTESIbHO MOBLICUTL 3HAa4YeHNe MeanaHbl BbPKMBAEMOCTU XXUBOTHbIX
MO CPaBHEHUIO C KOHTPOSLHOM rPYMNMNoOu, He NoslyYyaBLUEN fledeHUs
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NMPUHLUUINbI
MAIMTHUTO®EKLA
T’EHOB C
MOMOLLBbIO
MAIHATHbIX
HAHO4YACTULU

MoHouuTbI NauneHTa
TpaHcdeuupyroTcs
TepaneBTUYECKUM reHOM,
3arpyxeHHbIM Ha MHY, v BBOAsAiITCA

oGpaTHO NnaumneHTy
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YBenunyeHHas
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- «TepaneBTUYECKUX»
MOHOLIUTOB K
onyxoneBbIM
cocyaam u
NPOHUKHOBEHME B

Synthesis and Physicochemical Characterization of Biodegradable Star-Shaped Poly Lactide-Co-Glycolide- BWBﬂ&tﬂn
Copolymer Nanoparticles Containing Albumin. Soodabeh Davaran et all. Advances in Nanoparticles 03(01):14-22



Magnetic Field

OOCTABKA JIEKAPCTB
5’ sl NMYTEM

“ MATHUTHOI'O
HAUEJIMBAHUA

LIEJIEBbIE
TKAHU

Linpkynupo-
BaHue B

HAHOKOHTEeWH
epc

KpOBM cllesEhid,
ne4vyeHb, KOCTHbIN
OrpaHu4YeHHbIN -
aocTyn
HaHo- Lunpkynupo-

OrpaHU4YeHHbIN
AOCTYN
LleneBble TKaHU
KOHTEeMHep C BaHue B

NeKapcTBOM KpoBM NEYEHb, KOCTHbIN




OOCTABKA JIEKAPCTB
NMYTEM MATHATHOIO HALIEJIMBAHUA
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Targeted and controlled anticancer drug delivery and release with magnetoelectric nanopartllz’es
Alexandra Rodzinski et all. Scientific Reports 6, Article number: 20867 .
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MarHUTHble HaHo4YacTULbl MOIyT reHepupoBaThb
Tenno B nepemMeéHHOM MarHUTHOM rnorie
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Cancer hyperthermia using magnetic nanoparticles. Takeshi Kobayashi . Biotechnol. J. 2011, 6, 1342-1347
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NMPUMEHEHWE MHY O1A TMNEPTEPMUAU
OMYXOJIEN
LHOKIMHUYECKUE UCTIBITAHUA

Table 2. The use of magnetic nanopartidas for cancar hyparthermia In prodinical studies in vivo In the Is- 5 yo' 5.
Nanoparticle  Stza{nm) Animal Exparimant —
modal
Mn, Zn_Fo0, 4-26 Mousa Test of the biocompatibility and Reduca the weight and velume of "
antitumor effoct of the nanopartide  #n wivo and enograft Ive tumors
In mica
Aunancrods 10 Mousa 1 of responsa of effacts and apprope "
photothermal mnrapy mice for image-guided sessmant of
therapy
USPIO <20 Rabbit Injection of USPIOs to lymph nodes 100% tumoe regression (USFIO "
In tha nack of rabbits containing group) vs 20% (control group)
matastases + hyparthermia
MFE6 12 Mousa Comparison of MFE6, MFEE-NEL, Enhancoment of MF6S with N6Land, 1«
MFE6-DOX In anticancer hypertharmia  especially DOX, strongly Incraasas.
cytotoxicity to tumor calls
Fe,0,core, A 12-15  Mousa Davelopmant of 3 naw tumor Promising therancatic resufts and no 1
- coated targeting PEGylated gold nanashell toxkcity rocorded
dalivery system of DOX
fes 32-36 Mouse PEG-Fes for cancer therancstics mlynﬂamn photothermal tumor 4
ion and no appeedable taxdty
Fo powder- - Mousa Injectable smart ph Tha f tha higuid prove “
disparsed PLGA nancliquid for hypertharmia highly effoctive In tumce ragression
(Fa/PLGA)
Ferucarbotran 703 Mousa Comparson of tharapeutic effectof  Combining Resovist with DOX results 1
(Resoutst) ns MAPs or DOX alona vs In combination  in maximum sbiation
Fe,0, 0.5 Mousa MNPs for hyperthermia and controllod  Destruction of the entira tumerand 15
DOX reloasa for multiple mysloma  complate curs, without recurrenca
Fo,0, 3 Mousa Dynamic interactions of PEGylated improved drug panctration and L
Fo,0,with tha tumor mileu ability to modify tumor stroma aftar
Fyperthermia
2,0, Mouse Usa of MNP induced hyperthermia for  increased cxygen dalvery and thus, s
' oxygenation of hypoxic tumor tssue  potantial for batter drug deivery in
combinstion with MNP hypertharmia
Starch-coated 100 Rat  Bvaluation of MNP hypertharmia for  £ffactive dearance of the tumor +
Fe,0, maetastatic spine disazse In rats without damage to spinal cord o
hymphatics of the area
Fo,0, mo Mousa Comparson of MNP hyparthermia and  Both resu In equal ablation, but [t
microwave hypertharmia MNF hyparthermia Is more targeted,
destroying fewer healtty colls
Nano-iron Rat Action of MNP byperthermia on rat Slgondkari shrinkage in brain “
brain gliomas. ghomas
Fe,0, 50 Mousa  Ability of MNP byp [< of dsplatin with MNP L
enhance dsplatin dwmmh«apy Fypertharmia ks significantly safer
and mora therapeutic
0, 50-150  Rabbit Targeted hypartherm in 3 VX, rabbit Feasble trastment, without [
Itver tumor model sigreficant affect on haalthy Iver
parondyma
Fa,0, 20 Rats  Magnatk fiud bypertharmia for wall-localized hoated in bladder L]
bladder cancar In rats lumen, ablation of neoplasm and
drienal haating to surrounding tissuc
coprrathy chitmar DOX Doesrsbicn. MNP Magrws: sascparticle SA0NMIAL Au <osted ron Cxce siperpeeTagrats nancparsch, U0 Uk

gete von cake

T bla2.
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7-8
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35-50
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he saofm gr Micnanope tder or ancarhyp ther da rored so sty

Tharanostic spplications of SPIONs In
mica with tumors

Inhalable EGFR-targetod MNPs for
hypartharmia in non-small-coll kng
ancar in mica

4 iin tvoin the k|5 yaars

Reduction of tumar volume to a W
tonth of the oniginal size 35 days
aftar trastment

Fromising results, good specificity for 1
tumor sita and inhibition of growth

Dalivery of vasaslar agents In cancer ®
Inside geld nanoparticles for mica therapy by rendering tumor vasculs-
cancar tre susceptible to subsequant insults

of the off soffotveas x
of manganese perovskite for cancer 3n nducar uf tumor hypertharmia
hyparthermia
Usa of tallored nancpartices for A first cyclo of traatment ablated *

tumor hypartharmis in mice

Chitosan encapsidatod MNPs for
cancer hypertherma In mice

Madiztad drug release from MNPs
by altornating magnatic current for
traatmant of Ivar tumors in rabbits

Usa of tumer homing calls loaded with

mast of the tumor. A socond cycle
resuited In completa regression for

3t lost 5 yoars

gradication of malignant tsuc 18
through caspase-mediated
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effoctiva dusl th
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am

increased sunvival after tumor =

MNPs for hyperthermia treatment in - transplantation up to 31%

mice

Testing the usa of nanopartides i
parovskite nancpartides as for cancer are an effectve Inducar of
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hyperthermia

blation of tumor calls @

Usa of for
diagnasks and treatmaent of cancer
MNs In tharmotherapy In an invitro
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Bvaluation of PEGylated Mn-Zn forrita
nanocrystals for cancar therancstics

Dalivery of lethal mERNA ot-7) within
MNPs for enhanced apoptosts In beain
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PEGylated Fa@Fe,0, for tumee
targeting, imaging and phototharmal
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Interacticn of MNP Induced
hypertharmiawith responses from the
Immune systom
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both inwwvo L-nnoy:(ul and in vitro
MNs Incrazsa the efficacy of *
thermotherapy
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