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Abstract: Charge-reversal nanocarrier was constructed to enhance lysosomal escape and improve antitumor
effect. ~We synthesized the cholesterol-polyethyleneimine-hexahydrophthalic anhydride (Chol-PEI-HHPA)
polymer and characterized by 'HNMR. The charge-reversal liposomes (Lipo-HHPA) were synthesized and the
hematoporphyrin monomethyl ether (HMME) was loaded. pH-triggered charge conversion was determined at
different pH values. The lysosomal escape and cytotoxicity of the Lipo-HHPA were evaluated in MCF-7 cells.
The Lipo-HHPA was uniform with an average particle size of 102 nm. Upon the irradiation of ultrasound,
burst release of HMME could be observed. The zeta potential of Lipo-HHPA changed sharply from negative
(—23.5 mV) to positive (+21.2 mV) over the pH range of 7.4—4.5. In the cellular uptake experiment, the
lysosomal escape of Lipo-HHPA was observed. HMME loaded Lipo-HHPA displayed obviously enhanced
cytotoxicity towards MCF-7 cells. These results indicate that the charge-reversal liposomes hold a great
potential in improving the cytotoxicity and antitumor effect.
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Scheme 1 A schematic diagram showing the synthesis of cholesterol-polyethyleneimine-hexahydrophthalic anhydride (Chol-PEI-HHPA)
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Figure 1 The '"HNMR spectrum of Chol-PEI-HHPA
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Figure 3 The release of hematoporphyrin monomethyl ether
(HMME) from Lipo-HHPA with or without the irradiation of
ultrasound
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Figure 4 Zeta potential of Lipo-HHPA at different pH values
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Figure 2 Transmission electron microscope (TEM) image (A) and particle size distribution (B) of HHPA mo-dified liposomes
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Figure 5 Fluorescent images of MCF-7 cells after incubation
with HMME loaded liposomes (Lipo-HMME) (A) and HMME
loaded HHPA modified liposomes (Lipo-HHPA-HMME) (B) for
4 h. The lysosomes were stained by LysoTracker Green, green-
lysosomes; red-HMME. Scale bar =10 um
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Figure 6 Fluorescence microscopic images of MCF-7 cells after
incubation with stained with Lipo-HHPA-HMME for 30 min, 2 h
and 4 h
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Figure 7 The cytotoxicity of blank Lipo-HHPA
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Figure 8 Antiproliferation of free HMME, Lipo-HMME and Lipo-HHPA-HMME without (A) and with (B) irradiation of ultrasound.

C: The morphology of MCF-7 cells after different treatments
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