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Abstract: At present, brain disease has become a "killer" in the field of general health, and the existence of
blood-brain barrier has become one of the challenges in drug delivery into the brain. According to studies, cell
membrane coating technique can endow nanoparticles with the characteristics of immune escape, long circulation,
targeted delivery, and so on. Therefore, membrane biomimetic nanoparticles have been widely used in the field of
disease treatment. Among them, the cell membrane derived from immune cells, tumor cells, and stem cells can
cross the blood-brain barrier through the transcellular pathway and cell bypass pathway, which is used to prepare
biomimetic membrane nanoparticles to break through the blood-brain barrier to achieve the treatment of brain
diseases. What's more, the brain targeted ability of biomimetic nanoparticles would be further enhanced by
modifying the cell membrane with peptides. This paper introduces the preparation methods of membrane
biomimetic nanoparticles, expounds in detail the way that cell membrane coated nanoparticles break through the

blood-brain barrier and achieve efficient intracerebral drug delivery. It also summarizes the prospects and
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challenges of this novel drug delivery system in the treatment of brain diseases, providing a reference for the

research of membrane biomimetic nanoparticles in the treatment of brain diseases.

Key words: membrane biomimetic nanoparticle; blood-brain barrier; cell membrane coating technique; brain

disease; brain delivery
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Figure 1 The structure of the BBB. BBB: Blood-brain barrier
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Figure 2 Preparation of CMC-NPs. CMC-NPs: Cell membrane coated nanoparticles
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Figure 3 Two ways of CMC-NPs to penetrate the BBB
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Table 1 Different cell membrane coated nanoparticles to traverse the BBB
Different
. Cell source Traverse pathway Ref.
nanoparticles
Traverse BBB Neutrophil Adhere to activated endothelium via membrane adherent proteins, such as integrin 2 on neutrophils and ~ [74]
by natural intercellular cell adhesion molecule-1 (ICAM-1) expressed on the endothelium.
CMC-NPs NKs The integrins on the biomimetic nanoparticles interact with CAMs and VCAM-1 to start the cell signal [25]
cascade and unlock the tight junction.
Macrophage In brain tumor diseases, overexpression of integrin and macrophage 1 antigen (Mac-1) on the surface of [60]
macrophages facilitates the penetration by regulating tight junction.
Mesenchymal Paracellular and transcellular routes through G-protein coupled receptors (GPCRs) and integrin very late  [63]
stem cells (MSCs) antigen-4 (VLA-4) and its ligand VCAM-1 dependent mechanisms.
Traverse BBB Macrophage Engineered macrophage membrane with enhanced programmed cell death-1 (PD-1) expression, which [75]
by modified could cross the BBB, respond to the brain tumor microenvironment (TME), and further target the PD-1/
CMC-NPs PD-L1 signal axis.
Red blood cells  Utilized CDX peptide, a peptide with high binding affinity to the nicotine acetylcholine receptor [71]
(RBCs) (nAChRs) expressed in brain endothelial cells, to bind it to the surface of RBCs membrane coated
nanoparticles.
RBCs Modified RBCs with T, and NGR peptide. T, a ligand of transferrin receptors with seven peptides, is able [76]
to penetrate the BBB. NGR is a peptide ligand of CD13, showing a glioma-homing property.
MSCs Using CXCR4 overexpression MSCs membrane could improve nanoparticles to cross the BBB and [77]

efficiently target the CXCR4-CXCL12 (C-X-C motif chemokine ligand 12) axis.
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