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Extracellular Vesicles (EVs), previously known as exosomes, were discovered in 1981 as small membrane-bound vesicles secreted from platelets. They were initially considered as ‘trash bags’ until their functional importance as ‘immunogen’ was studied in 1996. Later, it was found that EVs secreted by platelets can revascularize heart tissues. 
Currently, EVs are known to be secreted by almost all mammalian cells and are used for cell-cell communication, including inter-species communication through EVs in dietary materials. These EVs are small in size (50-150 nm), bound by a phospholipid bilayer and carry cargo (e.g., microRNAs, long non-coding RNAs, mRNAs, proteins, metabolites and lipids). Moreover, mammalian fluids such as saliva, urine, blood, tears, lymph and milk contain circulating EVs. The question of whether the EVs’ cargo remains functional and imparts a physiological effect on the recipient cell is being investigated actively. This feature has enabled the researchers to pursue investigation into their potential role as drug-delivery vehicles to specific tissues.
This talk highlights the discovery of extracellular vesicles (EVs) in bovine milk and how they have the potential to carry therapeutic cargo in targeted tissues, including hard-to-reach tissues such as the brain. Although these small vesicles (50-150 nm) are found in human milk, caprine milk, pig’s milk, but the peculiar feasibility and features of bovine milk have made them an excellent candidate for drug delivery applications. These include scalability (i.e. one cow can produce 1021 exosomes per annum), the ability to be loaded can be loaded with therapeutic cargo (e.g. microRNAs), the capacity to cross blood brain barrier (BBB), stability in stomach and intestines, and immuno-compatibility. Studies have shown that when bovine milk EVs are administered orally to C57/BL6J mice, they are distributed to different organs such as liver, lungs, heart, spleen etc. 
The ability of bovine milk EVs to cross BBB can be harnessed for treating brain related disorders such as Alzheimer’s, Parkinson’s etc. At present, 98% of drugs designed by pharmaceutical industry fail to cross BBB and bovine milk EVs can fill this gap. The trial of bovine milk EVs in mice demonstrated that only ~ 50 % of these EVs are distributed in organs whereas the remainder is excreted out. To maximize the dose to a specific targeted organ (e.g. the brain), the organ-homing peptide (organ-targeting peptide) attached to the surface of milk EVs should be utilized.


