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Development of a novel DDS capable of overcoming the blood-brain barrier by
fusion of mesenchymal stem cell-derived exosomes and cerebral vessel-targeting
liposomes for ischemic stroke therapy
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For the treatment of brain diseases (e.g., ischemic stroke), the way to
overcome the blood-brain barrier (BBB) is necessary to realize efficient drug delivery to the brain.
In this study, we focused on one of the extracellular vesicles, exosomes (Exos), as Exos derived

from some kinds of cells were reported to have the capability to pass through the BBB and deliver
entrapped functional molecules. At first, we attempted to prepare functional nanoparticles by
membrane fusion of Exos, on which membranes phosphatidylserine (PS) is reported to be present, and
liposomes composed of PS. The prepared nanoparticles exhibited high cellular uptake into cancer
cells and brain endothelial cells in vitro. Also, the present study demonstrated that use of
high-pressure homogenization (HPH) using a microfluidizer is a promising approach to modify Exos
with functional lipids and also to encapsulate low-molecular drugs into Exos, and that the prepared
functional Exos is useful for cancer therapy.
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