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Abstract

The resistance of tumors to therapeutic intervention is a major problem in the efficacy
of treatments. A recent strategy to overcome this problem proposes the association
of antitumor drugs with colloidal nanoparticles. Here a hypothesis is suggested
concerning the potential use of antisense Oligo Deoxy Nucleotide (ODN) labeled with
iron nanoparticles for tumor antisense gene detection with magnetic resonance gene

imaging and cancer treatment.
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Introduction

The resistance of tumors to therapeutic intervention is a major
problem in the efficacy of treatments. A recent strategy to overcome
this problem proposes the association of antitumor drugs with
colloidal nanoparticles, with the aim to avoid non-cellular and cellular
based mechanisms of resistance and to increase selectivity of drugs.'
In this way as an example, Wang et al.? reported that targeted magnetic
nanoparticles containing 5-FU can improve the chemotherapeutic
effect of 5-FU against hepatocellular carcinoma. Nanoparticles may
be defined as colloidal systems (<1um), generally made of polymers.
They may act as a drug vehicle able to target tumor cells'. The size
of the colloidal carriers as well as their surface characteristics are the
key for the biological fate of nanoparticles. The use of hydrophilic
polymers to efficiently coat conventional nanoparticles surface
opened the possibility of creates new types of nanoparticles.’ In
this way, coating conventional nanoparticles with surfactants, in
order to obtain a long-circulating carrier, has been the first strategy
used to direct tumor targeting in vivo. In addition, the synthesis of
biocompatible super paramagnetic materials has long been of interest
in biomedical applications including magnetic resonance imaging
for clinical diagnosis, magnetic drug targeting, hyperthermia as anti-
cancer strategy, and enzyme immobilization.*

Among the characteristics of magnetic nanoparticles: easily
penetration through the cell or bacterial membrane, exhibition of super
paramagnetic phenomena, hysteresis loss in the alternative magnetic
field for hyperthermia, and availability for chemical binding; the last
one confer a high grade of versatility for different purposes such as
cell separation, enzyme and protein immobilization, immunoassays,
RNA/DNA purification, etc.”® Some authors have even proposed
the preparation of multifunctional nanoparticles or nanoplatforms
with three or more functions (multi-gene vector, drug carrier, and
heating properties for hyperthermia).”!® On the other hand, antisense
oligodeoxynucleotide (ODN) technique is an important area of
research in cancer-associated treatment. ODN are linear strands of
nucleotide bases synthesized in a sequence complementary to the

protein-encoding mRNAs and acts inhibiting the synthesis of specific
proteins. This type of therapy has less toxic side-effects and allows the
selective targeting of cancer cells.!

To enhance the efficiency of antisense therapy, ODN must be
developed containing multiple binding sites.!? Shen et al.'* reported the
use of a 19-mer antisense ODN, complementary to a template region
of the telomerase RNA, coupled with iron magnetic nanoparticles.
The use of this combination resulted in the depression of telomerase
activity and led to cell apoptosis. The association of ODN with
nanoparticles prevents the ODN degradation by nucleases increasing
the cellular uptake and prolonged the half-life inside cells and thus
with the advantage of increasing the efficiency of antisense activity.'
Recently, antisense ODN has been labeled with iron nanoparticles
for tumor antisense gene detection with magnetic resonance gene
imaging. This novel molecular probe could be potentially useful as
magnetic resonance targeting contrast enhancing agent to diagnose
tumors at an early stage' see in (Figure 1).
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Conclusion

The  applications of  nanoparticles in  biomedicine
(nanobiotechnology) are increasing over time, being nowadays a
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promising area in research and health care, with future innovative
methods for diagnostic and treatment of cancer.
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