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Abstract: Lipid nanoparticles serve as a promising drug delivery system due to the good
biocompatibility, non-immunogenicity, and high drug loading efficiency. However, unmodified lipid
nanoparticles have limitations such as poor stability, easy hydrolysis, and rapid removal. To
overcome these shortcomings, researchers have developed peptide modification, antibody modification,
ligand modification, nucleic acid aptamer modification, and polysaccharide modification for lipid
nanoparticles. Polysaccharides are a class of natural polymers, and the polysaccharide-modified
lipid nanoparticles exhibit good biocompatibility, precise targeting, and low toxicity. Therefore,
polysaccharide-modified lipid nanoparticles demonstrate great potential in clinical treatment. This
review summarizes the preparation and application of polysaccharide-modified lipid nanoparticles,
aiming to provide a reference for further research and development of new lipid nanoparticles.
Keywords: drug delivery system; lipid nanoparticles; polysaccharide modification; preparation
of lipid nanoparticles; polysaccharide applications
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The schematic diagram of modified lipid nanoparticles.
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Figure 2 The characteristics of polysaccharide-modified lipid nanoparticles as drug delivery systems.
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Figure 3 The thin film dispersion method.
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Table 1 The application of polysaccharide modified lipid nanoparticles
Types Specificities Main mechanisms Applications References
Pectin liposome Pectin is an anionic Pectin-modified PLNs carry a Improved intestinal [50]
nanocomplexes polysaccharide that negative charge on their absorption of calcitonin
(PLNs) effectively improves the surface, and PLNs made with ~ (eCT)

targeting ability of low esterification pectin have

liposomal drug delivery stronger adhesion properties

systems in the intestine
Chitosan ursolic CS is a natural cationic CS-modified LNP carries a CS-UA-L has significant [13]
acid liposomes polysaccharide with tumor  positive charge on its surface, antiproliferative effect and
(CS-UA-L) targeting and few side making it inclined to bind to significant antitumor

effects negatively charged tumor cell activity on HeLa cells of

surfaces U14 cervical cancer mice

Chitosan CSO has low molecular The affinity of CSO-modified CSO-modified liposomes  [51]
(CSO)-modified weight, good water liposomes for tumor cells is have good applicability in
liposomes solubility, easy to be enhanced after massive nanodrug design for lung

absorbed and utilised by adsorption of collagen, which  cancer therapy

organisms, and high is highly reached in lung

biological activity tumors
Hyaluronic HA enhanced the Embedding the lipophilic HA-Lipo/UA has good [52]

acid-modified
ursolic acid
liposomes
(HA-Lipo/UA)

accumulation of UA in
A549 cells, thereby
inhibiting the proliferation
of A549 cells, and the
preparation process was

simple and easy

drug UA in HA-modified
liposomes to overcome the
limitations of UA by
solubility and non-specificity
to tumor cells

targeting of CD44 in
overexpressing A549 cells
and can be used to target
tumor cells
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B Z RIEC EE , AT LASEBLZ & i )5 LNP (1)
FECZ . BT, 2B LNP & —Fl
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