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Abstract: Lung is susceptible to external disturbance, resulting in a variety of acute and chronic lung diseases.
Functionalized nanoparticles as carriers can carry drugs through multiple biological barriers of lung into lung lesions,
but there are some problems such as poor targeting and low therapeutic efficiency. As a drug carrier, membrane-
coated biomimetic nanoparticles have the characteristics of immune system escape, active targeting, inflammatory
chemotaxis and crossing physiological barriers due to the retention of the characteristics of the source cells. There-
fore, it has been widely used in the treatment of lung diseases in recent years. In this review, the application of
membrane-coated biomimetic nanoparticles in the treatment of lung diseases in the recent years was summarized
and classified. Cell membrane sources include erythrocyte membrane, platelet membrane, macrophage membrane,
neutrophil membrane, lung epithelial membrane, lung surfactant, endothelial membrane, cancer cell membrane,
bacterial membrane, hybrid membrane and so on. The purpose of this review is to provide a new idea for treating
lung diseases with membrane-coated biomimetic nanoparticles.
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Figure 1 Application of cell membrane-coated biomimetic nanoparticles in pulmonary diseases
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Figure 2 A: Right-side-out-oriented cell membrane coating methods. RBC: Red blood cell. Adapted from Ref. 72 with permission. Copy-

right © 2019 American Chemical Society. B: Inside-out-oriented cell membrane coating methods. IOCMMNPs: Inside-out-oriented cell

membrane-coated magnetic nanoparticles. Adapted from Ref. 73 with permission. Copyright © 2021 American Chemical Society
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Table 1

Research progress of cell membrane-coated biomimetic nanoparticles in pulmonary diseases. PLGA: Poly(lactic-co-glycolic acid);

PGSC: Poly(L-y-glutamylcarbocistein); PLA: Polylactic acid; PCL: Poly(caprolactone); PCL-PEG: Polycaprolactone-poly(ethylene glycol);

SPIO: Superparamagnetic iron oxide; MRSA: Methicillin-resistant Staphylococcus aureus; ALI: Acute lung injury

Cell membrane Nano-carrier Application Therapeutic strategy Ref.
Erythrocyte membrane PLGA NPs MRSA infected lung injury Toxin neutralization [33]
PLGA NPs Lung cancer Targeted drug delivery [34]
Albumin NPs Lung cancer Targeted drug delivery, tumor [35]
imaging
Albumin NPs Lung metastasis of breast cancer ~ Targeted drug delivery [36]
PGSC NPs Lung cancer Targeted drug delivery [38]
Platelet membrane PLA NPs Lung metastasis of breast cancer ~ Targeted drug delivery [43]
Macrophage membrane Lipidosome Lung metastasis of breast cancer ~ Targeted drug delivery [49]
Bismuth selenide NPs Lung metastasis of breast cancer ~ Targeted drug delivery [50]
Liposome ALI Targeted drug delivery [51]
PLGA NPs Viral pneumonia Cytokines/virus neutralization, [56,57]
Targeted drug delivery
Macrophage exosomal membrane PLGA NPs Allergic asthma Targeted gene delivery [55]
Neutrophil membrane PCL-PEG NPs MRSA infected pneumonia Targeted drug delivery [59]
T cell membrane PLGA NPs Lung cancer Targeted drug delivery [48]
Lung epithelial cell membrane TiO, NPs Injury of epithelial cells Across pulmonary epithelial barrier — [62]
Acetalated dextran-based  Air-blood barrier Across pulmonary epithelial barrier — [63]
NPs
Pulmonary surfactant Lipidosome Adjuvants for influenza vaccines  Across pulmonary epithelial barrier ~ [66]
Endothelial cell membrane PLGA NPs ALI Targeted drug delivery [69]
Cancer cell membrane PCL NPs Lung metastasis of breast cancer ~ Targeted drug delivery [70]
SiO, NPs Lung cancer Targeted drug/gene delivery [17]
Exosomal membrane of cancer cells PLGA NPs ALI Targeted drug delivery [71]
Bacterial membrane AuNPs Vaccine Immune activation [76]
PLGA NPs Staphylococcus aureus bacteremia Targeted drug delivery [77]
Hybrid membrane PLGA NPs Lung metastasis of breast cancer ~ Targeted drug delivery [81]
Liposome Lung cancer Targeted drug delivery [83]
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