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Abstract: Brain delivery of drugs remains challenging due to the presence of the blood-brain barrier (BBB).

With advances in nanotechnology and biotechnology, new possibilities for brain-targeted drug delivery have

emerged. Biomimetic nano drug delivery systems with high brain-targeting and BBB-penetrating capabilities,

along with good biocompatibility and safety, can enable 'invisible' drug delivery. In this review, five different types

of biomimetic strategies are presented and their research progress in central nervous system disorders is reviewed.

Finally, the challenges and future prospects for biomimetic nano drug delivery systems in intracerebral drug

delivery are summarized.
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Figure 1 Structure of cell membrane coated nano drug delivery

systems (Adapted from Ref.10 with permission)
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Figure 2 Graphical abstract of this study. Schematic illustration
of dual-target peptides modified using erythrocyte membrane-
enveloped PLGA nanoparticles for the treatment of glioma. The
nanoparticles were designed to penetrate the BBB and BBTB and
then to aggregate at tumor sites. "WSW peptide was used to pene-
trate BBB and NGR was used to target tumor. "WSW/NGR-RBC-
NPs were observed to selectively accumulate in tumor tissue and

exert a therapeutic effect (Adapted from Ref.22 with permission)
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Figure 3 Initially, the 10-hydroxycamptothecin (HCPT) nanosuspensions are prepared using an alkali dissolution, and acid precipitation

combined with high-pressure homogenization. Secondly, the cancer cell membrane is separated from the plasma membrane of source cells

through the use of hypotonic and differential centrifugation. Then, cancer cell membranes are combined with nanosuspensions, and the mix-

ture is fused in order to construct a biomimetic nanosuspension. Lastly, mice with in situ glioma are treated with an intravenous injection.

The biomimetic nanosuspensions penetrated the blood-brain barrier, and the drug was delivered for the treatment of the tumor (Adapted

from Ref. 47 with permission)
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Figure 4 Schematic representation of albumin structure and its nanoparticle formation (Adapted from Ref.50 with permission)
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Figure 5 Versatility of the ND platform. The ease of rHDL particle
formulation in vitro permits their assembly with a range of scaffold
proteins/peptides and bilayer forming phospholipids. By extension,
the basic structure of rHDL can be adapted to create ND that possess
a wide range of hydrophobic bioactive agents and/or natural or syn-

thetic ligand binding lipids (Adapted from Ref.68 with permission)
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Figure 6 Exosome structure and composition. Exosomes are
enriched with lipid rafts, nucleic acids, and proteins (Adapted from

Ref.15 with permission)
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Figure 7 A: Paclitaxel (PTX) loaded Af-CN-PMs (PTX/Ap-CN-

PMs) were prepared by film-hydration method with sonication.
B: PTX/Ap -CN-PMs effectively captured ApoE and the brain
targeted ApoE protein corona surrounding PTX/AS-CN-PMs crossed
the BBB and BBTB, following by endocytosis into glioma cells
(Adapted from Ref.86 with permission)
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Figure 8 Schematic illustration of PTX-CHO-RVG15-Lipo for
highly effective and specific anti-glioma chemotherapy (Adapted

from Ref.93 with permission)
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