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Abstract: Nanotechnology has attracted increasing attention in the field of medical applications
due to its significant potential for development. However, one major challenge that has emerged
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with nanoparticles is their tendency to activate the host immune clearance system, which
hampers the achievement of desired therapeutic outcomes and may lead to harmful side effects.
In recent years, membrane-coated nanoparticles have emerged as a promising solution,
demonstrating their effectiveness in evading immune system clearance. These innovative
nanoparticles inherit essential biological attributes from natural cell membranes, such as
anchoring proteins and antigens. Consequently, membrane-coated nanoparticles exhibit unique
capabilities such as immune evasion, prolonged circulation, targeted drug release, and immune
modulation, substantially enhancing their versatility and prospects within the realm of
biomedical applications. This review provides a comprehensive overview of the current
applications of cell membrane-coated nanoparticles in disease therapy, highlighting their
immense potential in this rapidly evolving platform. Additionally, the review outlines the

promising prospects of this technology in disease therapy.
Keywords: membrane-coated; nanoparticle; therapy; tumor; toxin
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Schematic illustration of Nj-labeled T cell membrane-coated ICG-PLGA nanoparticles treat tumor.
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Figure 2 Schematic illustration of membrane-coated nanoparticles treat Helicobacter pylori infection and
absorb e-toxin (ETX). A: Schematic illustration of AGS cell membrane coated antibiotic-loaded polymeric
nanoparticles (AGS-NPs) treat H. pylori infection. B: Schematic illustration of RBC membrane coated

nanoparticles absorb ETX toxins.
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Figure 3  Preparation process of RBC-REC hybrid cell-membrane coated nanoparticles.
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Table 1

e, %0 4 Tt ) 22 AR TR R SR RSO AE AN 7]
IS St R A BE TR B A (EL

ZHT ST KBRS, A B 1 4 K
RLTE A A -5 90 AR BRGEE 25 5 T BE 8 A0 g i A
TEPR N A8 B b A 5 AU TS B A =Cr) 2 i
HRA 2 ) A K SORE Y RE 1 SR HHAYTVE AT, HL
USG90 B0 2 14 4 DK R BE A
WX G BRI, SEBUE A 2P E LI SE B
PRI o B0 PR AL P s ) 1 R 4 A= 0 A
VA A5 240 i 2 1 A DK SO AE YR 9T o R
A R AR 25 A, SRR AR N 25535 |
JEAEIRTT I A ™ 3 B 5 5 T (R RE HAT
BRIIIEH o X THMEPEBIRTN =, & 280 AR
s H PR T ORAAR E , (BB i R 1
S AEEAN A o AR GEIR 7 X SR AT R R
RZ 55 AL I T TR B 4 DTAH G, 33X — i A5,
TEIRTT B BRI B A AH OGS rh B WA G

Biological functions and applications of cell membranes from different sources

Source of membrane Drug Goal Function Reference
delivery
T cells Load Enhance photothermal therapy for tumors Target and anchor tumor cells [48,59]
Tumor immunotherapy Regulate immunity
Kill tumor cells
NK cells Load Anti-tumor drug therapy Target tumor cells [55]
Induced immunity Activate APCs
Induce M1-macrophage
polarization and target tumor cells
H. pylori - Inhibition of pathogen adhesion Competitively bind to host cells [62]
Gastric epithelial cells Load Antibacterial drug treatment Target H. pylori [63]
RBC - Detoxification Absorb pore-forming toxins [28,70]
Long circulation
Macrophages - Antiviral therapy Bind to viruses [78]
Alveolar epithelial - Antiviral therapy Bind to viruses [78]
cells
Fibroblast-like - Anti-inflammatory therapy Inhibit T cell activation [83]
synoviocytes
Neutrophils - Anti-inflammatory therapy Binding proinflammatory cytokines [84]

Retinal endotheliocyte —
cells

Treatment of ocular neovascular diseases

Neutralize  vascular  endothelial [89]

growth factor
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