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Introduction 

Cancer is one of the diseases with the highest incidence globally and one of the leading causes of death in
developed countries. Death related to cancer is due in almost all cases to the appearance of metastases.
Therefore, trying to interrupt the metastatic cascade and thus the formation of the metatastasic niche would be an
obvious improvement in the standard of living of patients.

For this particular purpose, we aimed to develop a nanoplatform based on nanoemulsions [1], composed by lipids
that are naturally present in the body, and decorated with ligands with affinity for a biomarker expressed at the cell
membrane of metastatic cancer cells that has been recently identified by our group. In addition, we successfully
encapsulated superparamagnetic iron oxide nanoparticles (SPIONs), for magnetic resonance imaging (MRI) and
PE-DTPA for complexation with 68Ga, for positron emission tomography (PET). As a therapeutic function, the
hydrophobic anti?cancer drug, etoposide, was encapsulated into the same nanoestructure. We prove the potential
of this formulation for theranostic applications [2-4], with the aim of achieving an improved interaction with
metastatic cancer cells, for diagnostic and therapeutic purposes.

 

Objetives

The aim of this project is to design nanoplataforms that combine therapeutic and diagnostic agents and are
directed specifically towards metastatic cells. In this way, it would be possible to detect the tumoral dissemination
and to interfere in the metastatic cascade.

Materials and Methods

NE were prepared by ethanol injection and characterised in terms of their physicochemical properties by Dynamic
Light Scattering (DLS), Transmission Electronic Microscopy (TEM) and Atomic Forces Microscopy (AFM). NE were
loaded with superparamagnetic iron oxide nanoparticles (SPIONs) and analyzed by magnetic resonance imaging
(MRI). NE were decorated with PE-DTPA and 68Ga for positron emission tomography (PET) was used. Several in
vitro assays were performed using a colorectal cancer cell line SW620 (ATCC®, CCL-227TM).

 

Results and Discussion 

Nanoemulsions were successfully decorated with a small organic molecule for selective targeting to a cell
membrane receptor overexpressed in metastatic colorectal cancer cells. These formulations have a small coloidal
size (136 ± 6 nm), a polydispersity index correspondent of a monodisperse population (0.17), and a negative



surface charge (?58 ± 3 mV). Confocal microscopy and flow cytometry experiments confirmed that the presence of
this ligand increase the interaction of the nanoemulsions with the targeted metastatic cells. The encapsulation of
etoposide into the targeted nanoemulsions and further delivery to the cancer cells resulted in a marked decrease in
cell viability. For the development of nanotheranostics for MRI imaging, hydrophobic SPIONs of manganese ferrite
(MnFe2O4) were successfully incorporated into the oily nucleus of the nanoemulsions. TEM images confirmed the
association of SPIONs in the NE showing a contrast typical of the iron that forms the magnetic nanoparticles
(Figure 1). Additionally, nanoemulsions were radiolabelled with 68Ga for PET, upon incorporation of a chelating
agent, PE?DTPA. The association of the radioisotope was efficient and we could track it after in vivo intravenous
delivery to mice.

 

Conclusions

We have developed a promising nanoplatform that can be targeted to metastatic cancer cells and is highly versatile
for the association of imaging agents and therapeutic agents separately, and therefore for the development of
nanotheranostics.
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