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Abstract: Pulmonary disease is one of the major threats to human health. However, the current clinical
treatment drugs for lung diseases generally have problems such as low lung delivery efficiency, fast clearance rate
and obvious toxic side effects. Recently, membrane biomimetic nanocarriers have attracted more and more
attention. Due to their advantages of high targeting, long cycle time, good biocompatibility and strong immune
escape ability, membrane biomimetic nanocarriers have become a major research hotspot in targeted therapy of
lung diseases. In this review, we discuss the main preparation methods of membrane biomimetic nanoparticles, the
characteristics of membrane biomimetic nanocarriers from different cell sources and their application in the
targeted therapy of lung diseases. At the same time, according to the characteristics of different membranes, the
shortcomings, current technical limitations and future prospects are discussed. This review is expected to provide
references for the design of membrane biomimetic nanocarriers and their potential applications in the treatment of
lung diseases.
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Figure 1 Application of membrane biomimetic nanocarriers in the treatment of lung diseases. NP : Nanoparticle
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Figure 2 Scheme illustration of a biomimetic nanoparticles of RBC membrane for the therapy of lung metastasis of melanoma. RBC: Red

blood cell. Adapted from Ref. 39 with permission. Copyright © 2018 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Figure 3 Scheme illustration of a biomimetic nanoparticles of PLT membrane for the therapy of HPH. PLT: Platelet; HPH: Hypoxic pul-

monary hypertension. Adapted from Ref. 41 with permission. Copyright © 2023 American Chemical Society
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Figure 4 Scheme illustration of a biomimetic nanoparticles of exosome derived from tumor cells for the treatment of pneumonia. Adapted

from Ref. 48 with permission. Copyright © 2022 American Chemical Society
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Figure 6 Scheme of macrophage-membrane-coated emtansine liposome with specific metastasis targeting for suppressing lung metastasis
of breast cancer. MEL: Emtansine liposomes coated with macrophage membranes. Adapted from Ref. 68 with permission. Copyright ©

2016 American Chemical Society
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Table 1

Advantages and limitations of cell membranes derived from different kinds of cells. NSCLC: Non-small-cell lung cancer

Source Biomarker Characteristic advantage Limitation Disease Ref.
RBCs CD47 Long cycle times, high availability, Lack of targeting NSCLC, protect the 37-39
high biocompatibility, simple pulmonary vascular barrier
membrane surface modification
process
Platelets  P-selectin, CD47 Inflammation targeting, immune Easy aggregation in vitro Lung cancer, lung metastasis ~ 40-43
escapes of breast cancer, pneumonia,
allergic asthma
Cancer T antigen-galectin-3, Homologous localization, strong Potential security issues that may ~NSCLC, lung metastasis of 46-48
cells CD47 targeting ability have side effects breast cancer, pneumonia
MSCs CXCR4, CD74 Inherently tumor homing and Inconvenient to extract in large Pneumonia, NSCLC, 53,58-60
inflammatory migration quantities metastatic carcinoma of
lung, pulmonary fibrosis
Immune o4 Integrins, CD45, Immune evasion, targeting of Complex workflow for extracting Metastatic carcinoma of 68,69,71,
cells CD47 metastatic tumors and purifying membranes, lung, pneumonia, NSCLC 72,74
uncertain immune responses
Bacteria  Virulence factors Immune activation, easy in vitro Dose-limiting toxicity Pneumonia 79

expansion, relatively easy genetic
engineering
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