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Introduction : Y
Colorectal cancer (CRC)
W
Third most incident cancer

Fourth leading cause of dead worldwide

Number of new cases in 2020, both sexes, all ages Number of deaths in 2020, both sexes, all ages

Breast
2261419 (11.7%) Lung

1796 144 (18%)

Lung Other cancers
2206 771 (11.4%) 3557 464 (35.7%)
Other cancers
8275743 (42.9%) Colorectum Colorectum

1931590 (10%) 935 173 (9.4%)

Prostate Prostate Liver
1414259 (7.3%) 375304 (3.8%) 830 180 (8.3%)
Stomach Pancreas Stomach
1089 103 (5.6%) 466 003 (4.7%) 768 793 (7.7%)

Cervix uteri Liver Oesophagus Breast
604 127 (3.1%) 905 677 (4.7%) 544 076 (5.5%) 684 996 (6.9%)

Oesophagus
604 100 (3.1%)

Total: 19 292 789 cases Total: 9 958 133 deaths

Source: Globocan 2020
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Introduction : “
Current CRC therapies =9 A
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Chemotherapy/
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Therapy does not act selectively against tumor cells: toxicity

NANOTECHNOLOGY
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Introduction : ‘l
Combination therapy LY

Anti-PD-L1: Atezolizumab Irinotecan

Humanized 1G1 anti-PD-L1 @ - Chemotherapeutic drug
monoclonal antibody

Few clinical studies evaluating the combination of ) Z
irinotecan with PD-L1/PD-1 inhibitors ‘ )
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Aim of the project

.
l,“
W

Combining chemotherapy and immunotherapy (PD-1/PD-L1 blockade)

may have a strong synergistic effect

overexpressed in CRC

[T} Anti-PD-L1 Atezolizumab
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CD44v6-targeted irinotecan-loaded

PLGA nanoparticles u
[ Intravenous
" administration
e & WP
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NS
Irinotecan

Hydrophilic anticancer drug

Active targeting to CD44v6: membrane adhesion molecule

Cancer cell
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Methods

Polymeric targeted nanosystem

PEG-Mal

IEW§93d

PEG-Mal

PLGA-PEG NPs

Double emulsion
evaporation technique

‘/ Biodegradable
‘/ Biocompatible

‘/ Safe

IeN-93d

PEG-Mal

Maleimide-thiol %.L%
conjugation

chemistry

IenN-93d

3 reduced
C-terminal
cysteines
PEG-Mal
v6 Fab v6 Fab PLGA-PEG NPs

2 Fragment antigen
binding region
(Fab)

Fragment
crystallizable region
(Fc)
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Results : “
Physicochemical characteristics o M

Z-average Polydispersity Zeta Potential

Formulation

(size, nm) Index (Pdl) (charge, mV)

1241+ 0.1 0.098 + 0.015 -45+0.2
Bare PLGA-PEG NPs

183.5* 4.9 0.388 £ 0.044 -6.4+11
(-) Fab-PLGA-PEG 1672+ 25 0.235 + 0.005 -6.1+0.8
NPs 2535+ 14 0.353 + 0.003 -0.8+01
v6 Fab-PLGA-PEG 245.4 £ 2.9 0.186 + 0.013 -82+ 0.5
NPs 345.8 + 16.4 0.382 + 0.072 -12.0 £ 0.9

v6 Fab conjugation efficiency (by direct ELISA)
=86.08+ 553 %
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Results : “
Cytotoxicity o M

MTT reduction assay
24h

Empty PLGA-PEG nanoparticles

MKN74-CD44std MKN74-CD44v6+
120 120
— Hl Empty EE Empty
~ 100 = Empty (-) Fab ~ 1007 = = Empty (-) Fab
2 2 T
S, 804 L = Empty v6 Fab S, 804 = Empty v6 Fab
E 70_ .o L R . . . E 70_ .o Y e .
g 60 g 60
2 40 2 40
S S
20 20+
0- T T 0- T T
5 50 5 50
[PLGA-PEG NPs] (ug/mL) [PLGA-PEG NPs] (ng/mL)
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Results

.
L B ‘l
Selectivity of v6 Fab to CD44v6 =9 M

Flow cytometry
Nanoparticles at 50ug/mL for 24 h

(A) Surface binding

1500
*kk *kk
| |
1000 I
L
™
=
500 I ﬂ I ﬂ I
O"Ill_I T T T
cellsonly bare (-) Fab v6 Fab
Empty PLGA-PEG NPs
" p<0.001

(B) Cell uptake

mm MKN74-CD44std
6000 B3 MKN74-CD44v6+
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Results : ‘l
Anti-cancer drug delivery P ™

Flow cytometry
Bevacizumab-loaded nanoparticles at 50pug/mL for 24 h

(A) Surface binding (B) Cell uptake
mm MKN74-CD4d4std
1500 6000 - ek = MKN74-CD44v6+
* *%
} I 5000 . ' i
1000 T 4000 L
2 [0}
u —
= . L w0 R
500 2000-
l |'| I |I| I |I| 1000 r|
0- T T T T 0__-||-| | | |
cells only bare (-) Fab v6 Fab cells only  bare (-) Fab v6 Fab
Bevacizumab-loaded PLGA-PEG NPs Bevacizumab-loaded PLGA-PEG NPs

" p<0.01 " p<0.001
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Results
Anti-cancer drug delivery

Flow cytometry
50ug of bevacizumab-loaded nanoparticles for 24 h
MKN74-CD44v6+ cell line

MFis

3000 ! ! !
1
2000
1000 —_
cells onlyfree beva (-) Fab v6 Fab

"p<0.01 """ p<0.0001

% VEGF + cells
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.
Conclusions = ;“
W

v6 Fab functionalized PLGA-PEG NPs demonstrated adequate physical
and technological characteristics

Efficacy of the cell uptake was higher with NPs targeted to CD44v6
expressing cancer cells

Intracellular delivery of bevacizumab was efficiently achieved with NPs
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#
Future work - ;“
W

Encapsulate the chemotherapeutic drug
irinotecan in PLGA-PEG NPs

Combination with immunotherapy

Evaluate in vitro anticancer efficacy in CRC
cell models
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