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Research and Professional Experience

Design and biophysical characterization of stabilized vehicles in vitro and in vivo for drug and gene delivery in
physiological conditions.

Properties such as stability of liposomal formulations, protein interaction, cell toxicity, and biodistribution of Drug
Delivery Systems (DDS): e.g. liposome formulations as DNA vehicles in gene-therapy protocols were efficiently
design. Lipidic DDS containing GM1 and GM type III survive through the gastrointestinal tract, those containing
diacetylenic polymerized lipids showed further augmentation of the Hidrophobicity Factor (HF) and size beside
phase separation and lower Tt. Diacetylenic polymerized liposomes would serve effectively as oral delivery vehicle
and non-polymerized diacetylenic liposomes were selected as possible immunoadjuvants. In collaboration we
demonstrated that the interaction of Brucella abortus MFP with phospholipid vesicles promotes in vitro membrane
fusion. We have shown that DNA association did not alter the hydrophobicity factor (HF) trend for ternary
formulations with cationic, neutral or negatively charged mixed with diacetylenic lipids. We also contributed to a
better understanding of the interaction between DNA and lipids: more fluid the membrane (higher HF) higher the
efficiency of DNA association and DNA conformation changed. Lyophilized DNA/cationic vesicles with high
hydrophobicity change conformation into a more condensed form (C form). Non charged vesicles, change
conformation from B to a partial A form, suggesting there is direct relationship between hydrophobicity and DNA
conformation changes: higher hydrophobicity factor more pronounced the change in DNA to a more condensed form.
These conformational changes are related to DNA/liposome-mediated tissue distribution in Balb-c female mice. Non
charged liposomes were able to deliver DNA to liver after intraperitoneal (i.p.) inoculation, while polymeric
liposomes were able to deliver DNA to kidney by using the same inoculation route. Cationic liposomes were found in
a wide range of tissues by the i.p. route (e.g., liver, intestine, kidney, and blood). Subcutaneous inoculation, allowed
only cationic liposomes to deliver DNA through the bloodstream. Cell toxicity in general was low for neutral
formulations and cell death became present at concentrations higher than 0.5 mg/mL. In the case of non charged and
polymeric liposomes, toxicity increased upon interaction with serum proteins. Further studies analyze a molecular
biorheology approach to understand the viscoelastic properties related to their oral or i.v. route under air or blood
stress bias bench prototypes. Actually we are implementing nanotransporters such as polymeric protein nanoparticles
(BSAnano or HSAnano), nanolipopolymers, ultradeformable liposomes and dendrimers to target lungs, brain, and
topic use. Design of targeted Albumin nanoparticles used as theranostics vectors combined with Gold nanoparticles.
Breackthroughs

Non viral vector design: Murine melanoma B16F0 cells transfected with SA:DPPC:DOPE (2:1:1 molar ratio)
liposomes associated with a plasmid encoding murine IL-12, its expression had a marked effect on in vivo growth of
B16 melanoma tumors implanted intradermally and developed in the dorsal- region of the foot of mice (significantly
retarding their growth and prolonging host survival). Tumor progression compared standard implantation in the flank
and dorsal-region model herein introduced is a valuable tool to study the metastatic potential of different cell lines
and the microenvironment components affecting tumor growth.

Non viral vector design: Special lipid/protein vector combined with arsenic drug and fluorescent probe induced
more apoptosis with no proliferation compared with Trisenox® (drug administered against Acute Promyelocytic
Leukemia) in HL60 cell line.

Toxicity and teratogenicity of nanoparticles determine in zebrafish (Danio rerio), important vertebrate model
organism system for biomedical research: DL50, cardiotoxicity, morphology, comportameental as pre-clinical trials).
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