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Tailored Design of Self-assembling and Stimulus-responsive Polypeptides
for Active Targeted Drug Delivery
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The purpose of this study is to develop biodegradable nanoparticles composed of natural polypeptides with sequential pH-responsivity to tumor microenvironments for active targeted drug delivery. Two different
amphiphilic copolymers, poly(ethylene glycol)3400-aconityl linkage-poly(L-glutamic acid)x-poly(L-histidine)y-poly(L-leucine)z and LyP1-poly(ethylene glycol)1100-poly(L-glutamic acid)x-poly(L-histidine)y-poly(L-leucine)z,
were exploited to self-assemble into micelles in agueous phase. The bio-stable nanoparticles provide three distinct functional domains: the anionic PGlu shell for calcium phosphate mineralization, the protonation of Phis
segment for facilitating anticancer drug release at target site, and the hydrophobic core of PLeu for encapsulation of anticancer drugs. Furthermore, the hydrated PEG outer corona is used for prolonging circulation time,
while the active targeting ligand, LyP-1, is served to bind to specific cancer-related cells for inhibiting metastasis. Mineralized DOX-loaded nanoparticles (M-DOX NPs) efficiently prevent the drug leakage at physiological pH
value and facilitate drug release at acidic condition. M-DOX NPs with LyP-1 targeting ligand effectively accumulated in MDA-MB-231 breast cancer cells. The inhibition effect on cell proliferation also enhances with time,
illustrating the prominent anti-tumor efficacy. Moreover, the in vitro metastatic inhibition model shows the profound inhibition effect on cancer cell invasion. In brief, this self-assembling peptide-based drug delivery
nanocarrier with multifunctionality and programmable pH-sensitivity is of great promise and potential for anti-cancer therapy.
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Fig. 7. Intracellular DOX release and integrated into  Fig- 9. The inhibition effect of MDA-MB-231 cell invasion via
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