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Breast Cancer
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«photocatalysis is the acceleration of a photo-
reaction in the presence of a catalyst»
Mills and Hunte, 1997
N. Seprone and AV. Emeline, 2002
«process of ROS production by aquatic medium in
the presence of a solid heterogenous catalyst and
irradiation with light of specific and appropriate
wavelength» K.T. Pickering 1997
R.J. Bull 2001
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Conventional Treatment

WA control of the proliferation of cancer cells

¥A induce apoptotic cell death
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| Aim of this study | Schematic Representation of the study

Step 1
TiO, Synthesis — Chemical Doping with Ag —
Characterization
Development of Ag-doped TiO, nanoparticles
with the potential to photo-induce anticancer 10, 2-TI0,
effect via the mechanism of oxidative stress upon ®
irradiation with visible light. o o
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| Schematic Representation of this study | Schematic Representation of the study
Step 2 Step 3
Ag-doped TiO, photocatalytic effect on Biological effect of Ag-doped TiO,
breast cancer epithelial cells Cytotoxicity tests
| MOAMB-4c8 Cot Apoptosis tests
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Methods
&
Results -
Part A
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Ag-doped TiO, preparation

\_Em /

Tio,
O0~<-0
itanium dioxide
absence of light

O heating (100°C) for 12 h
(O annealing (400°C) for 6 h
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Cell Cultures

c Breast Cancer Epithelial Cells

highly malignant MDA-MB-468

P

MCF-7 non-metastatic

Biological Effect

Visible or UV light

MDA-MB-468 cells

DODRD
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Positive control sample
(staurosporin or cis-platin)

Effect of
Ag-doped TiO,

on cell viability
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Necrosis or Apoptosis...?

1
.
Apoptotic Effect
MDA-MB-468 MCF-7
A
Ag-doped i
(15uM) induces
apoptosis on
MDA-MB-468
) cells, which is
3 visible  through
3 PARP
fragmentation,
while MCF-7 are
unaffected
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DNA laddering

MDA-MB-468 MCF-7

Conclusion

Ag-doped TiO, nanoparticles induced cell death
specifically in the highly malignant MDA-MB-468 cancer
cells, while MCF-7 cells were still unaffected, under the
same circumstances.
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Conclusion

T

Conclusion

The molecular mechanism of Ag-doped TiO,
nanoparticles cytotoxicity was associated with PARP
activation thus resulting in DNA fragmentation and
programmed cell death.
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Conclusion

MOAMB 468 Colls
This selective toxicity of S
Ag-doped TiO,
nanoparticles is related
to the different
constitution of cellular
membrane and to
different  interactions
between the membrane
proteins and Ag-doped
Tio,

TR

Conclusion

TiO, induces cell death in two
separate steps:

1. Binding of TiO, on the cellular
membrane. ROS Production.
Oxidative Stress.

2. Destruction of cellular
organelles via signaling or
entrance of TiO, inside the cell
with toxic effect.

e Coret o . projct et o Pomioionl Rewabrs” (WIS 3005521,
npmeind b o S el Fosndsn 7).

Future Perspectives

@ Optimization of the method

@ Further studies are already in progress, focalizing at the
development of visible-light-excited co-doped TiO,
nanoparticles with silver and nitrogen, for targeted cancer
therapy.

@ Encapsulation of TiO, in polymers, in order to control the
release of nanoparticles is also already in progress for drug
delivery system development.
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Conclusion

% Ag-doped TiO, photo-excited nanoparticles pairs of
electrons and holes are generated.

% These sub-atomic particles react with water and
oxygen, yielding reactive oxygen species (ROS) which can
damage cancer cells.
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