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Abstract: Lipid-based nanocarrier is a classic drug delivery system with great biocompatibility and biodegrad-
ability. It can effectively reduce the toxicity of anti-tumor and anti-infective drugs in clinical practice. However, it
has not yet met the clinical demand for enhanced therapeutic efficacy, and the clinical application is still very limited.
The complex in vivo delivery process of lipid-based nanomedicine and the reciprocal interactions with body lead to
unexpected changes in in vivo performance of nanomedicine and seriously hinder clinical translation. Therefore,
the in-depth study of the relationships among intrinsic properties of lipid-based nanomedicine, the in vivo delivery
process, and the regulatory mechanisms will not only provide guidance for the rational design of nanocarriers, but
also promote the clinical translation and precision medicine of new lipid-based nanomedicine. In this review, we
summarize the in vivo delivery process, regulating factors and intervention strategies for the in vivo delivery of
lipid-based nanomedicine.
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Figure 1 Effects of particle shape on the in vivo delivery process
of lipid-based nanomedicines. A: Discoid-shaped nanoparticles are
subjected to torque forces in blood flow, undergo drift and tend to
be close to the vessel walls, whereas spherical particles tend to
flow in the center of the blood vessel; B: Lipid nanodiscs have
larger surface area in contact with the endothelium, allowing more
targeting ligands to interact with receptors; C: Due to the denser
edge distribution of PEG in lipid nanodiscs, the bound anti-PEG
IgM antibody can not present the correct conformation to fully
expose binding sites for subsequent Clq attachment, resulting in
weak complement activation, and therefore evade accelerated

blood clearance phenomenon
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Figure 2 Effects of tumor pathological conditions on lipid-based
nanomedicines delivery. The plasma macromolecules in cancer
patients are significantly different from those in healthy people,
resulting in distinct bio-corona composition. The tumor interstitial
fluid pressure is elevated due to the abnormal blood vessels and
obstructed lymphatic drainage, which restricts nanomedicines
extravasation. Besides, the extracellular matrix in the tumor are
dense and stiff, hindering vascular, trans-vascular, and interstitial

transport of nanomedicines. Reprinted with permission from

[70]

reference'™, copyright Elsevier
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Figure 3  Effect of protein corona on the interaction between
ligand-modified lipid-based nanomedicines and target cells. A:
Protein corona blocks the binding sites of targeted ligands, reducing
the distribution of lipid-based nanomedicines in target cells; B:
Functional proteins deposited on the surface of lipid-based nano-
medicines can bind to corresponding membrane receptors outside

the target cells
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