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Smart Nanomedicines Acting on Tumor Blood
Vessel Microenviroment
WU Suying, NIE Guangjun, LI Suping

( CAS Key Laboratory for Biomedical Effects of Nanomaterials and Nanosafety, National Center for Nanoscience
and Technology, Beijing 100190, China)

Abstract: Tumor growth and metastasis is highly dependent on tumor blood vessels, and tumor blood vessel system is an
important component of tumor microenvironment. Tumor vasculature blockade therapy, which mainly consists of angiogenesis
inhibition, vascular disruption and vascular infarction, is an attractive therapeutic strategy for tumor treatment. However, its
clinical application is limited due to low selectivity, drug resistance and harsh side effects. Development of nanocarriers for
drug delivery in recent years provides possibility to avoid these problems. Besides, because of the importance of tumor blood
vessels in drug delivery, the vascular permeability regulation or vasculature normalization has become an important paradigm
to improve intratumoral delivery and penetration of the drugs as well as subsequent antitumor efficacy. Herein, we summarize
the advances of nanoparticle-mediated vessel blockade in tumor treatment and highlight the advantages of nanomedicines in
tumor vessel targeted therapy. We also review the progress on tumor vascular modulation by nanodrugs to enhance drug accu-
mulation, and propose the potential research direction of nanomedicines in tumor vessels-based therapy.
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Fig. 1

Schematic design and action mechanism of DNA nanorobot delivering thrombin into tumor vessels precisely

[36] : (a) schematic illustration

of the construction of thrombin-loaded nanorobot using DNA origami technique, and its reconfiguration in response to nucleolin binding;

(b) representative AFM images of DNA nanorobots in closed (left) and open (right) state; (c) therapeutic mechanism of thrombin-

loaded DNA nanorobots within tumor vessels
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Fig. 3 Design and proposed action mechanism of PLP-Dox-R300 in tumor blood vessels in vivo!

: (a) schematic illustration of the preparation of the
MMP2-responsive nanoparticles; (b) the proposed mechanism of action of the PLP-Dox-R300 in vivo, the shell layer is cleaved by overex-
pressed MMP2 within tumors, consequently exposing R300 and leading to its release locally, which binds to platelet surface receptors and facil-
itates the formation of platelet microaggregates to accelerate platelet clearance. The depletion of platelets in tumors induces openings in the ves-

sel walls, which provide access for the Dox-encapsulated core nanoparticles to enter the tumor
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