Intranasal delivery of dopamine to the striatum using lipid carriers or polymer conjugates: a comparative study
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Among neurological disorders, Parkinson’s disease (PD) is one of the most common pathologies affecting over 60-year-old patients in Western Countries. As known, the death of neurons producing the neurotransmitter dopamine (DA) in the Substantia Nigra of the brain is the primary hallmark of the appearance of this disorder. Therefore, much research is devoted to identify strategies for brain DA supply as innovative PD treatment. DA, indeed, is a hydrophilic molecule and, hence, it is not able in itself to cross the Blood-Brain Barrier (BBB). To overcome this drawback, an interesting option is represented by the development of DA-loaded nanocarriers, which may be able to cross the BBB leading to a sustained delivery of the neurotransmitter to the brain [1]. Moreover, several studies demonstrated that such nanocarriers administered by intranasal route could have the advantage of bypassing the BBB in noninvasive manner because they may interact with the endings of olfactory receptor neurons [2]. In this regard, the role of nanocarriers in such “nose-to-brain” drug delivery has recently been discussed [3]. Examination of the literature shows that, until now, essentially DA-loaded polymeric nanocarriers have been investigated following parenteral or alternative administration routes [4-7]. However, at best of our knowledge, the potential of lipid based nanocarriers in nose-to-brain delivery of the neurotransmitter has not been previously investigated. In this communication, we report our preliminary results of a comparative study on DA loaded-liposomes or -Solid Lipid Nanoparticles (SLN) administered by nasal route. Liposomes were prepared by the Dried Reconstituted Vesicles (DRV) method using a mixture of phosphatidyl choline, phosphatidyl glycerol and cholesterol as lipid components. SLN were formed according to the melt homogenization method using Gelucire® 50/13, a self-emulsifying lipid [8,9]. In view of intranasal administration, the DA-loaded nanocarriers were subjected to in vitro mucoadhesive studies and release studies. Preliminary biological evaluation on these nanocarriers provided interesting outcomes useful for deeper investigations aiming at a potential future clinical evaluation. Finally, taking into account that an important drawback of the approach based on DA-loaded nanocarriers to bypass the BBB is represented by the possible leakage of the neurotransmitter from the delivery system at early stages, we also evaluated the option of a chemical link between the neurotransmitter and a polymeric backbone, leading to a polymer conjugate, to limit the mentioned drawback. In this context, some carboxylate chitosan-DA conjugates were synthesized and their potential for improving the brain delivery of the neurotransmitter DA following nasal administration was investigated. The corresponding results are also discussed in this communication.
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