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Research progress of plant-derived extracellular vesicles and their
application in drug delivery systems
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Abstract: Plant-derived extracellular vesicles are a kind of nanoscale vesicles with lipid bilayer membrane
structure actively secreted by plant cells. As important media for intercellular communication in plants,
extracellular vesicles are rich in a variety of biologically active molecules, including nucleic acids, proteins and
lipids, and play key roles in intercellular material transport and information transmission. Due to excellent
biocompatibility, low immunogenicity and natural cross-species delivery ability, plant-derived extracellular
vesicles have become an ideal choice for new drug delivery carriers, which can efficiently load nucleic acid drugs,
protein preparations and hydrophobic drug molecules. In recent years, with the rapid development of nanomedicine
technology, the application of plant-derived extracellular vesicles in targeted drug delivery systems has made
significant progress. This review systematically summarizes the separation and purification technology, stability,
targeting, drug loading strategy of plant-derived extracellular vesicles and their latest application results as drug
delivery carriers, in order to provide theoretical reference for related research.
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Table 1 Isolation methods of PDEVs. PDEVs: Plant-derived extracellular vesicles

Extraction method Principle

Ultracentrifugation There are differences in particle size and density
between different particles

Ultrafiltration The permeability of ultrafiltration membrane to
different particles is different

Size exclusion
chromatography in the chromatographic column is different
Polymer precipitation The lipid molecules of PDEVs bind to polymers,
method
Immune capture
method

Electrophoresis-

resulting in reduced solubility and precipitation
Antigen-antibody specific recognition

dialysis method

The migration rate of different particle size components High resolution, good repeatability, Can't handle large

The combination of electric field driven separation
technology and membrane separation technology

Advantage Shortcoming Ref.
Simple operation, high yield Long time, complex [18-20]
equipments
Simple equipments, high separation Low purity [21-23]
efficiency
[24-26]
great biocompatibility volume samples
High yield, suitable for large-scale ~ Low purity [27]
production
High purity Constrictive [28,29]
application range
High separating efficiency, high Complex operation  [30,31]

purity




- 150 - 222224 Acta Pharmaceutica Sinica 2026, 61(1): 147-156

Pretreatment

Squeezing
—

ia_ 8

Mechanical lapping

Collecting Collecting
supernatant supernatant
([m (I
[ 10 000 xg | |
i —_—>
q 30 min

Ultracentrifugation Ultrafiltration cl?:f);ezﬁ)l;:;;?ly Polyme:;};{ﬁggntatlon Immunocapture
. ‘ — ‘ " % ¢ 1
i 4
) g — < o Polymer o° o LW
7N - T T e AE X
egn.‘ .9. (_o. )
= e ‘ke’ o €2

Figure 1 Extraction methods of PDEVs
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Table 2 Study on the targeting of PDEVs. p.o.: Per os; cRGD: Cyclic RGD peptide; DOX: Doxorubicin; i.v.: Intravenous injection; i.p.:

Intraperitoneal injection

Source Engineering transformation method Delivery method Drug Targeting Ref.
Ginger Natural vesicles p.o. N/A Intestinum [8]
Grapefruit Natural vesicles p.o. N/A Liver [9]
Garlic Natural vesicles p.o. N/A Liver [9]
Lemon Modification of heparin-cRGD conjugate N/A DOX SKOV3 cells [35]
Garlic Natural vesicles N/A N/A HepG?2 cells [12]
Ginseng Natural vesicles iv. & ip. N/A Liver & spleen [37]
Ginseng Natural vesicles p.o. N/A Gastrointestinal tract [37]
Ginger Modification of folic acid p.o. DOX Colon 26 tumor [38]
Grapefruit Combing with white cell membrane iv. DOX & curcumin Inflammatory tumor [39]
Ginger Combing with liposome p.o. N/A Colon [40]
Kiwifruit Modification of RNA iv. siRNA Non-small cell lung cancer [41]
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