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Research progress of exosomes based targeted delivery of
antitumor drugs
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Abstract: Exosomes are one of the most important ways of cell-to-cell communication in living lives. They
are involved in major physiological and pathological processes, including drug resistance, infection propagation,
cancer development and cardiovascular diseases. The biological functions of exosomes made it possess characteristics
of low immunogenicity, high delivery efficiency, ability to cross multiple biological barriers and targeting capacity,
which also encourage people to try to use it as a drug carrier to overcome the disadvantages of poor stability, low
solubility, low bioavailability and high toxicity of some drugs. In this paper, the latest progress of exosomes in the
delivery of antitumor drugs, including small chemotherapeutic drugs, biological macromolecules and nucleic acid
drugs, is reviewed. In addition, the isolation, drug loading, and modification method and the application prospect of
exosomes are also discussed.
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Table 1 Comparison of isolation methods of extracellular vesicles (EVs)

Method Principle Time Purity Yield Integrity Reference
Ultracentrifugation Size and density High Medium Medium High force might rupture EVs [20,34]
Density gradient centrifugation Size and density High High Low High force might rupture EV's [35,36]
Size-exclusion chromatography  Size Medium High Medium Low force preserves integrity [26,27]
Ultrafiltration Size Low Medium Low Applied force might deform or [31,37]

rupture EVs
Polymeric precipitation Enriched by using High Low High Residual polymer might interfere [30,38]
polymers with function integrity
Immunoaffinity capture Specific binding of Low High Low Gentle treatment [32,39]

surface marker
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Figure 1 EV engineering and loading strategies. EV's can be load-
ed with therapeutic entities such as RNA species, proteins, and
small-molecule drugs through exogenous loading (loading of iso-
lated EVs) or endogenous loading (loading during EV biogenesis).
(Adapted from Ref. 48 with permission. Copyright © 2019 the
American Association for the Advancement of Science)
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Figure 2 Schematic representation of functional ligands with
divergent functions that can be introduced to EVs for improved
delivery properties. FA: Folate; AA-PEG: Aminoethylanisamide-
polyethylene glycol; SIRPa: Signal regulatory protein a; VSV-G:
G protein of vascular stomatitis virus; GALA: GALA peptide;
L17E: L17E peptide; CPP: Cell penetrating peptide; EGFR: Endo-
thelial growth factor receptor. (Adapted from Ref. 3 with permis-

sion. Copyright © 2018 Elsevier)
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Table 2 Advantages and limitations of extracellular vesicles for therapeutic delivery. (Adapted from Ref. 12 with permission. Copyright ©

2017 Elsevier)

Advantage

Limitation

Nanoscale size allows for better stability in body fluids
Naturally derived composition with low immunogenicity
Intrinsic target properties with reduced off-target effects
Ability of guiding therapeutic cargos across biological barriers

Secretion and uptake mechanism, composition, and biological functions ongoing
Isolation techniques with high efficiency and robust yield lacking

Scalable production difficult

Efficient loading methods without damaging EV integrity lacking

Unique composition allows direct membrane fusion with target cell /n vivo data yet less studied

Safe in clinical trials

Clinical study for therapeutic delivery lacking
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