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Abstract. Recently, milk exosomes have attracted much attention from researchers due to their availability and
efficiency in cosmetic products and also as drug delivery nanocarriers. Since it is very important to find a simple and
efficient method to purify these vesicles, in this research some methods of exosome isolation from bovine milk such as
ultracentrifugation, using PEG polymer and several commercial kits were discussed and characterized. Detection of
exosomes has been done using DLS and electron microscopy.

In ultracentrifugation, as the most common method of exosome isolation, the number of particles in the electron
microscope images was estimated to be very low (5 * 2 particles), while in the microscopic images of the Exosun kit, a
large number of exosomes (150 + 30 particles) was visible. In PEG precipitation, the average diameter of the particles
in DLS results was 263 nm and more than the ultracentrifugation, Exocib and Anaexo kit, where the diameter of the
particles was 176 nm, 142 nm, and 123 nm, respectively. The average diameter of the particles in the microscopic
images of the Exosun kit was 30-70£10 nm, and DLS results confirmed the small size of the isolated particles.
Considering the large number of small particles (< 30nm) in the microscopic results of the exosun kit, other methods
may not have been able to isolate these small particles. Finally, although all the studied methods were able to isolate
exosome from milk, more extensive studies are necessary to make a more accurate comparison and to introduce a
standard method for isolating exosome from bovine's milk.
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Figure 2. Comparison diagram of mean size in different
exosome isolation methods. The diagrams correspond to
the methods (in order from the left to right) UC-HCI,
PEG, Exocib, Anaexo, Exosun.
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Figure 1. Study of isolated exosomes via DLS. The size and
frequency percentage of isolated particles via A) UC-HCI, B)

PEG, C) Exocib, D) Anaexo, E) Exosun.
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Abbreviation

HUVECSs: Human umbilical vein endothelial
cells

MSC: Mesenchymal stem cells

DC: Dendritic cells

NK: Natural killer cells

PEG: polyethyleneglycol

PBS: Phosphate buffered saline
PFA: Paraformaldehyde

UA: Uranyl acetate

PI: Polydispersity index

NTA: nanoparticle tracking analysis
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