Challenge or Chance? Investigation of the Nanoparticle
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I. Abstract

The vessels to the brain interface – the so-called blood-brain barrier (BBB) - allows a highly regulated exchange of substances. Evolutionary, the BBB has a protective function, but at the same time creates severe obstacle for Neuropharmacology. Similarly, nanoparticles (NPs) are a double-edged sword when crossing the BBB. NPs released into the environment could be a toxicology issue, in contrast to the beneficial role of NPs in drug delivery to the brain. This leads to the question of utmost importance -  to define parameters which either prevent or allow BBB passage of NPs.

The retina is the only part of the brain which is – without any surgical manipulations - available for optical imaging. Pharmacology and physiological mechanisms at the blood-retina barrier are virtually the same as at the BBB. Thus, to visualise and analyse BBB passage, we use laser microscopy of the retina in vivo (ICON).

A range of different polymeric fluorescence-labeled nanoparticles NP were provided by our partners and we investigated the following classes of polymers: polybutylcyanoacrylate (PBCA), poly(lactic-co-glycolic acid) (PLGA) and polyvinylpyrrolidone (PVP), and investigate the influence of the different polymers, surfactants, size and of the active compound on BBB passage.

Our results indicate that determining the potential of NPs regarding BBB passage needs “individual profiling”, as any change in formulation or manipulation of every single factor resulted in a significantly altered pharmacokinetic behaviour of the NPs and can have a significant but hardly predictable influence on the ability of the NPs to cross the BBB.
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In-vivo retina imaging, before and at different time points after injection of polymeric fluorescence-labeled nanoparticles. Fluorescent signal from blood vessels (at 1 min) translocating and accumulates in the retinal ganglion cells (at 60 min).
III. Reference:
1 You Q, Hopf T, Hintz W, Rannabauer S, Voigt N, Wachem BV, Henrich-Noack P, Sabel BA. Major effects on blood-retina barrier passage by minor alterations in design of polybutylcyanoacrylate nanoparticles. J Drug Target. 2018 Oct 3:1-25. doi: 10.1080/1061186X.2018.1531416. [Epub ahead of print].
2 Voigt N, Henrich-Noack P, Kockentiedt S, Hintz W, Tomas J, Sabel BA. Toxicity of polymeric nanoparticles in vivo and in vitro. J Nanopart Res. 2014 Jun 1;16(6). pii: 2379. Epub 2014 May 6.
3 Voigt N, Henrich-Noack P, Kockentiedt S, Hintz W, Tomas J, Sabel BA. Surfactants, not size or zeta-potential influence blood-brain barrier passage of polymeric nanoparticles. Eur J Pharm Biopharm. 2014 May;87(1):19-29. Doi:10.1016/j.ejpb.2014.02.013. Epub 2014 Mar 4.
IV. Biography:
Dr. M. Sokolov Senior scientist at the Psychoneurobiology laboratory at the Institute of Medical Psychology (Director Prof. Sabel) Otto-von-Guericke University Magdeburg. He completed his PhD in neurobiology in Moscow, Russia. And since that time has been working in the area of neuroscience, participating in diverse research projects in high ranking academic institutions (Leibniz Institute Magdeburg, Germany; MDC Berlin, Germany)
and pharmaceutical industry (AstraZeneca, Sweden).
V. Presenting author details 
[image: image2.png]




Full Name: Maxim Sokolov
Contact number: +49 176 34420939
Linked-In: https://www.linkedin.com/in/maxim-sokolov-8b382913
Session:  3. Nano Biotechnology /  2. Nano Medicine
Category: Oral presentation
