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Organisms are protected by biological barriers from harmful
effects. These barriers alsoimpede drug penetration. Our lab
investigates methods to increase drug delivery on culture
models of the blood-brain, nasal, corneal, respiratory and
intestinal barriers. The pathways examined are (i) reversible
opening of tight intercellular junctions by peptides or
small molecules; (ii) targeting solute carriers at barriers for
drug delivery by nanoparticles. Cellular toxicity of active
ingredients and pharmacautical excipients are measured by
areal-timeimpedance-based method. Double and triple co-
culture models are used for experiments, and a microfluidic
integrated chip has been developed in a collaborative
project. Our other major research interest is the examination
of blood-brain barrier injury and dysfunctions in different
diseases, like Alzheimer’s disease, acute pancreatitis
and diabetes. The goal of these experiments is to reveal
the effect of disease pathogenic factors on blood-brain
barrier functions and to identify protective molecules. The
protection of brain endothelial cells and the improvement
of BBB functions in pathological conditions, the exploration
of new approaches for drug transport/targeting to brain
may have therapeutic potential in the treatment of central
nervous system diseases.

TECHNIQUES AVAILABLE IN THE LAB

Mammalian cell culture; primary cultures from brain
and brain microvessels; models of biological barriers
by double and triple co-cultures; cell culture models in
microfluidic chips; electric resistance measurements of
cell layers; permeability of drugs across culture models;
immunohistochemistry; phase contrast, fluorescent and
confocal microscopy; ELISA; measurement of nitric oxide
and reactive oxygen species production in cells; colorimetric
and impedance-based toxicity tests.
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