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Advances in research on exosomes as drug delivery vehicles
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Abstract: Exosomes are membranous vesicles that are actively secreted by cells. They can be isolated from
various cell culture media and animal body fluids. Exosomes are mainly composed of lipids, proteins and nucleic
acids. They have small molecular structure and high biocompatibility with size of 40-100 nm. In addition,
exosomes are natural endogenous nanocarriers that can transport lipids, proteins, DNA and RNA. Studies have
shown that exosomes play an important role in long-distance communication between cells, in physiological and
pathological processes. This article introduces the composition and physiological functions of exosomes, and
summarizes the relevant content of exosomes as drug delivery vehicles. The applications of exosomes in central

nervous system diseases, especially brain diseases and tumors are summarized.
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Figure 1  Structure schematic of exosomest*7
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Figure 2 Formation of exosomes and signal transduction*”
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Table 1 Comparison of exosome isolation techniques
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Technique

Advantage

Disadvantage

Differential centrifugation (ultracentrifugation)
Density gradient centrifugation

Ultrafiltration

Monoclonal antibody methods
Immunomagnetic beads

High purity
Fast, efficient

Size exclusion chromatography Uniform size

Polyethylene glycol precipitation

Exosome extraction kit Easy to operate

High yield, low cost

Fast, efficient, strong specificity
Morphological integrity, strong
specificity, easy to operate

Fast, efficient, convenient

Time consuming, low purity

Time consuming, low extraction rate

Low purity

Low purity

Affect exosome biological activity, difficult to
remove antibody from sample completely

Need specific equipment, not widely used

Low purity, lack methods for removing polymer
from exosome sample

The application has limitations
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Table 2 Exosome drug loading methods and applicable drug types
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Drug loading method

Method for loading drug into exosome/donor cell

Applicable drug type Reference

Exogenous drug loading Co-culture of drugs and exosomes

Chemical methods for transfection of exosomes

Electroporation

Endogenous drug loading Co-culture of drugs with donor cells

Chemical method for transfecting donor cells

Transgenosis /

Hydrophobic small molecule drugs, macromolecular ~ [1,34]
protein drugs

Gene drugs [1]
Multiple drug types [1]
Small molecule chemical drugs with low cytotoxicity [1]
Gene drugs [1]
Membrane protein drug [2]
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