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* polymeric drug delivery systems are
comparably stable in vivo,

* have high drug loading capacities, and can
employ both controlled or triggered release
of drugs

* Burst release cargo in vivo,

* alack of compatibility with various active
agents,

* a limited drug loading volume,

* the oxidation of liposomal

phospholipids,

and poor shelf-life stability
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DRUG NANOTECHNOLOGY

Therapeutic Benetfits

Carrier for hydrophobic entities

Multifunctional Systems Pusting

Drugs
» Targeting groups
» Image Contrast Agents

» Coatings with functionalities T Y ,
JOE20 Y N PEG
@ Image Contrast

(polyethylene
glycol)

» Pegylated

Agent
v" Solubility
v’ Reduced toxicity
»Increase the residence time of systemic circulation
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TUMOR CHARACTERISTICS AS A USEFUL KEY FOR TREATMENT SELECTION

O Acidic pH: The lower pH is because the high
glycolytic activity that produces acids
equivalents in the cell

O Increased temperature: the higher T°is
because the cell is continously replicating, this
process needs and releases energy. Also, the
increased glycolytic flux araises the T° of the
cell.

O Redox environment:

O Overexpressing different factors: e.g.
Receptors

O Low cellular oxygenation levels: if oxygen
is limited the Krebs cycle in the cell breaks
down glucose incompletely to produce lactic
acid.

O Angiogenesis: neovascularization (by Judah Folkman’s research on angiogenesis), and
perfusion through the microvasculature is the body’s principal means of heat transfer.

5th Hellenic Forum For Science, Technology and Innovation, Nanomedicine: The present and future in personalized therapy,
5-07-2017



NANOCONTAINERS SYNTHESIS

J Nanopart Res (2011) 13:6725-6736

Langmuir 2011, 27, 8478-8485

Monomers Core Journal of Colloid and Interface Science 384 (1), 198-206, 2012
International Journal of Pharmaceutics, 428 (1-2) ,134-142, 2012
Polymer International, 61, 6, 888-894, 2012

Int | Pharm. 2014, 30; 461(1-2):54-63

Journal of Colloid and Interface Science 384, 2012,198-206
Materials Science and Engineering: C, 37, 2014, 271-277
Journal of Colloid and Interface Science 435 (2014) 171-181
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Magnetic Nanoparticles Fabrication

Advantages

v'Three step procedure

v'Creation of a large void

v'The use of surfactant is avoided

v'The cavity can be enlarged after solvent etching
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SEM & TEM IMAGES
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SEM images of different stages in seed polymerization, a) Seeds of PMMA, b)
Strawberry-like surface in which a small cavity was formed, c) Hollow spheres
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NCS FUNCTIONALIZATION WITH MNPS & FOLIC ACID
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RELEASE STUDY
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CELL VIABILITY ON MCEF-7
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TARGETING ON CANCER CELLS

e Targeting on HELA cells

(a) (b)

Targeted internalisation by attaching folic acid to our NCs. b) NCs are seen
dispersed outside HeLa cells, b) targeted NCs are incorporated in the cells.
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CELLULAR UPTAKE BY LOADED FITC-TARGETING NCS

Cellular trafficking of Dox (A) and FA- FITC-Dox loaded (B) NCs in
HeLa cells.

The cells were incubated for 4h with the FA-FITC-labeled NCs at 37 °C,
followed by live cell imaging. In all experiments cells were treated
with either 10 uM of DOX

5th Hellenic Forum For Science, Technology and Innovation, Nanomedicine: The present and future in personalized
therapy, 5-07-2017



% Relative Tumor Volume

IN-VIVO RESULTS ON TUMOR EFFICACY
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IRON MNPS vs IRON MNFLS
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CHARACTERIZATION

Size:10+2
nm
Ms 1s 35.2
emu/g
XRD: cubic
spinel

°3
structure ;;.;iﬂ-*&‘

ADTEC pagpe @
AFTLCO = I
o] —10E
311 —— IONF2 Tuss1 enu‘gFexOy
= l Ref. Magnetite #00-019-0629 4
= | [l Ref. Maghemite #00-039-1346 > ] Y
® ‘ (440) =" o
£ o | J' Ej o s
g E | “00) e f 3 0 R
3 B 1=
£ ! we | i (s33) =0 =
—_ J i it | (20) (444 Z ] ="
3 g Mt M’J bt St Wit P
s &1 1 1
E') e

504
100 — —— X0 50 100 0 0 50 10 10 X0
~80000-60000-40000 -20000 20000 40000 60000 80000 H(0)
H (0e)
80
——IONF2 (‘ EY]
wl Cc | L~ : Mz T6emmis Fe O ——
a4, 160 cm”’ $10,1077 CTH, Nps.APTES ‘ | Ty o
»f 1 IR O Y O A T 0] _
w} <, 2915 cm”! ) 20 30 40 50 60 70 0 90 100 110 S » S )
' o aeoem Fo0, e em”’ 20 (deg) = 1. £
s bt |u.o,|orzdn' a = 0 ——————J* 2,
g ° ) cafiBIem” [y ROONPs E,/ . o E’
; il o m“‘“‘m'_ Y W ,1 s = . = 10-/
20} f.‘ ” i -2
2} | cn, 2915 cm™ 501 J 2 —
50 20 50 -0 % 0 50 100 10 20
“L 80000-60000-40000-20000_ 0 _ 20000 40000 60000 80000 H(Oe)
-20000 ° 20000 2500 3000 2500 2000 1500 1000 500 H (Oe)
External Field (Oe) vicm")

~ur v enaal Forum For Science, Technology and Innovation,
[pagnpa 1: Kapmihn payvnnikig voTépnong vavohouvhoudiwy ofaidiou Tou oidpou IONF1

Nanomedicine: The present and future in personalized therapy, xal IONF2



TEMPERATURE (°C)
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HYPERTHERMIA

TEMPERATURE VS TIME
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SIZE DEPENDENCE
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SYNTHETIC SCHEME

HAuCI, + 3Na,C,H.O, -> 2Au + 3Na,C;H,O; + 3NaCl + 5CI- + 5H* + 3CO,
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AMINOACID USE AS REDUCTIVE AGENTS




BIOLOGICAL EVALUATION

B Citrate-GNPs A

100
90
80
Z 70
g 60
> 50
G 40
2 30
20
10
0
0,001 0,01 0,1 1 5 10

C Au (M)



Lipo@IONF2

LIPOSOMES PREPARATION WITH MNPS AND GOLD
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DRUG ENCAPSULATION
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IN CONCLUSION

» The synthesis of Nanocarriers is well
established

» There are many questions

About the efficiency
d Targeting ability
ad Future problems
2 Ethic criteria

- Until the frog is turn into a prince

k8218868 www.lotosearchgr
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