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1. Supplementary Figures: 

Figure S1. 1H NMR spectrums. 1H NMR spectrums of DSEG in CDCl3.
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Figure S2. 1H NMR spectrums. 1H NMR spectrums of DSEG-PBA in DMSO-d6.
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Figure S3. CLSM images. CLSM images of DSEG-PBA liposomes loaded with 

Coumarin-6 (a) and Rhodamine B (b), respectively. CLSM images of DSEG-PBA 

liposomes loaded with hydrophobic doxorubicin (c) and hydrophilic doxorubicin (d), 

respectively.
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Figure S4. The stability. Photographs of the blank DSEG-PBA liposome solution at 

day 0 and day 90, respectively. (a) The mean sizes characterized by DLS and EE(%) of 

the drug combination loaded DSEG-PBA liposome as a function of time in the 4 ℃ 

environment within 90 days (b).



S6

Figure S5. Fluorescence images. Fluorescence images of HepG2 cells and HeLa cells 

incubated with the blank DSEG-PBA liposome with different concentrations for 24 h. 

Green calcein fluorescence indicates live cells.
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Figure S6. Lysosomal escape of the liposomes. Representative color split (upper left 

and upper right) and merged (below) CLSM images of the HepG2 cell incubated with 

dual DOX-loaded DSEG-PBA liposome for different time respectively. Then, the cells 

were stained with LysoTracker green. Green, LysoTracker green-stained lysosomes; 

red, DOX fluorescence in the liposomes (n = 2). The scale bars are 10 μm.  
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Figure S7. Tumor growth, scarring, disappearance of tumor-bearing mice and long-

term healthy survival of mice treatment with the dual DOX-loaded DSEG-PBA 

liposome in 365 days.
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2. Supplementary Tables: 

Table S1. Compose molar ratio, size and ζ-potential characterizations of different 

formulation liposomes (n=3).

a Measured by DLS, a mean ± SD of 3 measurements.

b Estimated at pH 7.4 at 25 ℃, a mean ± SD of 3 measurements.
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Table S2. Physicochemical characteristics of drug-loaded DSEG-PBA liposomes.a

a In all cases, drug-loaded DSEG-PBA liposome size (nm) = (150~180) ± 1.52 , PDI = 

0.122 ± 0.017, n = 3.

b DSEG-PBA, binary-drug loaded DSEG-PBA liposomes. 

c core-DOX & shell-DOX, single drug-loaded DSEG-PBA liposomes.

d Encapsulation efficiency (% loaded from amount supplied) and mass loading ratio 

(mg/mg ,drug/lipid) as determined by UV-VIS spectrophotometer.
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3. Supplementary Movie: 

Video S1. 3-dimensional images at different time points in CLSM images of DSEG-

PBA liposomes loaded Coumarin-6 (green). 


