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Figure 1 Reduction-triggered release of DOX from shell-sheddable PEG-SS-PCL micelles

PEG-PCL micelles were used as a reduction insensitive control.
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Figure 2 In vivo biodistribution and antitumor performance of DOX-loaded HA-Lys-I.A nanoparticles
(X-NP-DOX) and free DOX in MCF-7/ADR human breast tumor bearing nude mice
(A) DOX fluorescence images of organs and tumors (1: heart, 2. liver, 3: spleen, 4: lung; 5: kidney,and 6: tumor);
(B) tumor volume changes, PBS was used as a control. The drug was given on day 1, 6, 11, and 16 (dosae:

7. 5mg DOX equiv. /kg body weight).
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Figure 3 Illustration of reduction-and pH-bioresponsive disulfide-crosslinked polymersomes based on

PEG-PAA(SH)-PDEA triblock copolymer for efficient loading and triggered intracellular release of proteins.
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Figure 4 Illustration of in situ forming reduction-sensitive nanogels for facile loading and triggered release of proteins
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Bioreducible Biodegradable Polymeric Nanocarriers:
Construction and Applications

DENG Chao, MENG Feng-hua, CHENG Ru, ZHANG Jian, ZHONG Zhi-yuan"
(Biomedical Polymers Laboratory, and Jiangsu Key Laboratory of Advanced Functional Polymer Design and
Application, College of Chemistry, Chemical Engineering and Materials Science , Soochow University ,
Suzhou 215123, China)

Abstract ; Biodegradable polymeric nanocarriers have emerged as one of the most promising platforms for targeted tumor
therapy owing to their prolonged circulation time, enhanced accumulation in tumors, decreased adverse effects, improved
drug bioavailability, and in vivo biodegradability. However, their therapeutic outcomes are far from optimal partially owing
to inefficient and slow intracellular release of drugs at pathological sites. The development of stimuli-responsive
nanocarriers that achieve fast drug release at the target site has received great interests. Notably, glutathione (GSH)
concentration in tumor tissue and especially inside tumor cells varies from 2 to 10mM, which is about 100~ 1000 times
higher than that in body fluids and extracellular matrices (2~10pM). Taking advantage of the high reducing potential,
various reduction-sensitive polymeric nanocarriers have been fabricated for triggered anticancer drug release in tumor tissues
and tumor cells. These reduction-sensitive nanocarriers have displayed several unique merits: (1) they have good stability
under physiological conditions; (2) they show fast response to intracellular reducing environment, resulting in efficient
intracellular drug release; (3) no extra instrument is required. This review highlights the construction and applications of
various bioreducible biodegradable polymeric nanocarriers, including bioreducible biodegradable polymeric micelles,
polymersomes, and nanogels.

Key words: Reduction-sensitive; Polymeric micelles; Polymersomes; Nanogels; Reversible crosslinking; Targeted

release; Tumor therapy

10. 14028/j. ecnki. 1003-3726. 2015. 10. 006





