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Ten leading causes of death, 2016 and 2017

Heart disease

Cancer

Unintentional injuries ]
Chronic lower
respiratory diseases

Stroke
Alzheimer's disease

Diabetes

Influenza and
pneumonia

Kidney disease

Suicide
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Note: Based on data from the National Vital Statistics System.
Source: National Center for Health Statistics
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YHMKaJIbHbI€ CBOMICTBA PAKOBBIX KJIETOK

Normal Cells @

Small, uniformly shaped nuclei
Relatively large cytoplasmic volume

Large, variable shaped nuclei
Relatively small cytoplasmic volume

Variation in cell size and shape
Disorganised arrangement of cells

Conformity in cell size and shape
Cells arranged into discrete tissues

May possess differentiated
cell structures

Normal presentation of cell
surface markers

Loss of normal specialised features
Elevated expression of certain
cell markers

Large number of dividing cells
Poorly defined tumor boundaries

Lower levels of dividing cells
Cell tissues clearly demarcated
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AKTHBHAf U MAaCCUBHAaA J10CTaBKa
A B

F. Danhier, Journal of Controlled Release
244 (2016) 108-121
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«YMHBI€» MOAX0AbI K YBCJIUYCHHUIO
3(pPEeKTUBHOCTH J0CTABKH

(a)

-
o
S—
-
0
S—

& A 8 Day 12 after treatment
14 E 14 4
= o
o 61 -
£ 8B 12- e o
2 54 2%z
° = = 10+
> . 52
g »n 8 8
3
- BE -
€0
g2 §% .
2 %3
S 1 sE 24
E
0 v Ll L) 4 Al A 3 o v L L4 v Al
0 S 10 15 20 25 30 2 0 0.5 1 1.5 2 25
Days after administration of doxil Relative tumor volume (RTV)

Ken Ito, Cancer Sci. 2016 Jan; 107(1): 60-67



MarguTHbIC HAHOYACTHIILI 1JI5
OnMoMeIMIIMHbI

o Magnetic core
. Polymer coating

<44 »» Call internalzing agent

VS Linker
* Optical imaging dye
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(V) Targeting ligand

Laszlo Hajba Andras Guttman , The use of magnetic nanoparticles in cancer theranostics: Toward handheld diagnostic
devices, Biotechnology Advances, Volume 34, Issue 4, July—August 2016, Pages 354-361 6



Hpumeneﬂue MAI'uTHbIX
HAHOYACTHUI

JlocTaBka KonnuecTBeHHBIM
JICKApPCTB aHaJIN3

MarauTHbIE

HaHogacTuisl(MNP)

['unieprepmust Maruut MaruutHOE
OHOCpeNOBaHHAsA pas3aeaeHue
NOCTaBKa
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Cradounau3zanusa MarHuTHBLIX
HaH()qaCTuu

1) Glutar dyaldehyde

BSA/HSA 2) NaBH,

M. Abakumov et.al. Nanomedicine. 2015



Busyaauzanusa riimoMbl C6 KpbIChI

0 min 5 min

M. Abakumov et.al. Nanomedicine. 2015



Hpnmeﬂenne MAI'uTHbIX
HAHOYACTHUI

JlocTaBka KonnuecTBeHHBIM
JICKApPCTB aHaJIN3

MarauTHbIE

HaHogacTuisl(MNP)

['unieprepmust Maruut MaruutHOE
OHOCpeNOBaHHAsA pas3aeaeHue
NOCTaBKa
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JlocTaBka jJexkapcrTB ¢ nomoibio MHY

JIoKcOpyOUIIH D OTOCEHCUOMIIM3aTOPHI
« Increase delivery * Increase solubility
efficiency * Increase
* Decrease side circulation time
effects
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3arpyska u BbICBO0OXKIeHUE

NOKCOPYOHMIIMHA
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Konnroramusa ¢ antTu-VEGF
AHTHUTEJIAMH

BSA 2) NaBH,
e —

FE304

MAb-anti-VEGF

>

1)Traut’s reagent
2) Mal-PEG7500-NH,
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B3auMoaencTBue ¢ KJIIeTKaMu
aJjleHOKapuuHOMbI 4T1 MbIIIK

MNP Dox

MNP-1gG MNP-antiVEGF

A Semkina et.al. Nanomedicine. 2018



Busyaaun3zanua ajeHOKapPIUHOMBI

4T1 MmbIIIN
Before injection 24 h after injection

MNP-
antiVEGF

MNP-1gG

MNP

A Semkina et.al. Nanomedicine. 2018
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Tepanusa axeHokapuuHoOMBbI 4T1

MbIIIHN
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JlocTaBka jJexkapcrTB ¢ nomoibio MHY

JIoKcOpyOUIIH D OTOCEHCUOMIIM3aTOPHI
« Increase delivery * Increase solubility
efficiency * Increase
* Decrease side circulation time
effects
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DoToAMHAMHUYECKAH Tepanus
(a) Light

. Photochemistry

(Cell & tissue death)

6% =%

Fluorescence

(b)

Administration Accumulation Light Delivery Assessment

via fiber optics

https://sites.dartmouth.edu/pdt/ 0



Cuntes MHUY@DC
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Xapakrepuctuka MHU@®C

P.V. Ostroverkhov et al. / Journal of Colloid and Interface Science, Volume 537, Pages 132-141




TeMHOBAd U CBeTOBafs TOKCUYHOCTD
MHY@®PC

1Cgy, Ng/ml
Incubation time 30 min 2h 4h dark
MNP@PS4 195+9 70+4 44435 2783+39
MNP@PS6 57+3 54+4.5 4942 1093+35
MNP@PS8 95+7 65+4 58+4,5 1042+17




Koaoxkaaun3zanuga MHY u ©®C B
Oy XO0JIM
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Kosoxaiau3zanuga MHY u ®C B
OMYXO0JIU

Representative T2 weighted images of subcutaneous CT26 tumors (red arrows) before (A)
and 1 h (B), 4 h (C) and 24 h (D) after i.v. injection of MNP-HSA@PS.

P.V. Ostroverkhov et al. / Pharmaceutics 2018, 10(4), 284 23



IVIS fluorescent Intensity, p/s
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KuueyHuka mbimiu CT26

P.V. Ostroverkhov et al. / Pharmaceutics 2018, 10(4), 284
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Cunre3s AHU30TPOIIHBIX MAT'HUTHbLIX
HAaHOYACTHUI

<

A. Nikitin et. al. Journal of Magnetism and Magnetic Materials, 2017

A. Nikitin et. al. Langmuir, 2018 29
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Naumenko V. et al, Journal of Controlled Release, Volume 307, 10 August 2019, Pages 368-378 26



Cxema Onopacnpeae/ieHuss MArHUTHBIX
HAHOYACTHI

+4—— Dietary iron

Iron oxide nanoparticles (>10-15 nm)

Macrophages and clear through phagocytic system

liver storage

Ferritin \\

hemosiderin
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Ali. A et. al, Nanotechnology, Science and Applications, 2016

Red blood cells




POuabTpanusd NOYKaAMH

o capillaries
tubules
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Naumenko V. et al, Journal of Controlled Release, Volume 307, 10 August 2019, Pages 368-378 28
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