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Fig. S1 Synthesis procedure of DL3. 

 
 
 
  



 

 
 

Fig. S2 1H-NMR spectrum of DL3 in CH3DO. 
  



 

 
 

Fig. S3 MALDI-TOF MS of DL3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S4 (a) The SDS-PAGE of recombinant protein RP-ER; (b) MALDI-TOF MS of 
RP-ER in 50% acetonitrile aqueous solution with 0.1% trifluoroacetic acid with sinapic 
acid as the matrix.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S5 (a) UV-Vis absorption spectra of DOX, DLPs and dtDLPs in 10 mM PBS. (b) 
the stability of DLPs and dtDLPs measured by DLS. Data are presented as mean ± s.d., 
n = 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S6 (a) In vitro release profiles of DOX from DLPs and dtDLPs in 0.01 M PBS with 
0.5% tween 20 at pH 7.4 at 37 °C with 200 rpm. (b) In vitro release profiles of DOX 
from DLPs and dtDLPs in 0.01 M PBS at pH 7.4 at 4 °C with 200 rpm. Data are 
presented as mean ± s.d., n = 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S7 Cytotoxicity of LPs and tLPs (a) and DLPs and dtDLPs (b) in RAW264.7 cells 
evaluated by MTT assay. Data are presented as mean ± s.d., n = 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S8 (a) The SDS-PAGE of recombinant protein RP-E; (b) MALDI-TOF MS of RP-
E in 50% acetonitrile aqueous solution with 0.1% trifluoroacetic acid with sinapic acid 
as the matrix. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S9 Drug distribution of DLPs and dtDLPs evaluated by DI, MI and RI in HeLa 
MCs. Data are presented as mean ± s.d., n = 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S10 Drug distribution of DLPs and dtDLPs evaluated by DI, MI and RI in 4T1 
MCs. Data are presented as mean ± s.d., n = 2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S11 (a) The NIRF images of the organs collected from the mice injected with free 
NIR-797, NIR-797 labeled DLPs and dtDLPs for 72 h. The MFIs in each organ for 
NIR-797 (b), DLPs-NIR-797 (c) and dtDLPs-NIR-797 (d) were quantified. Data are 
presented as mean ± s.d., n = 2 for NIR-797 group, 3 for DLPs and dtDLPs group. 
 
 
 
 
 
 
 
 
 
 
 



 
Fig. S12 (a) The in vivo NIRF images of HeLa tumor-bearing mice following 
intravenous injection of DLPs-NIR-797 and dtDLPs-NIR-797 at different time points. 
The tumors were surrounded with dotted lines. The MFIs in tumors (b) and livers (c) 
for different agents at different times were measured from the NIRF images. (d) At the 
end of experiment, the livers and tumors were taken out for NIRF imaging. The MFIs 
for livers (e) and tumors (f) collected from different group were measured. Data are 
presented as mean ± s.d., n = 2 for each group. 

 
 
 
 



 
Fig. S13 The NIRF images of the organs collected from the mice injected with NIR-
797 labeled DLPs (a) and dtDLPs (b) for 120 h. The MFIs in each organ for DLPs-NIR-
797 (c) and dtDLPs-NIR-797 (d) were quantified. Data are presented as mean ± s.d., n 
= 2 for each group. 

 
 
 
 
 
 
 



 
Fig. S14 CLSM images of the penetration of free DOX, DLPs and dtDLPs in 4T1 
tumors at 24 h post-injection. The CD31 antibody were used to stained the blood vessels 
(green). The nucleuses were stained as blue by DAPI.  
 
 
 
 
 
 
 
 
 
 



 
Fig. S15 CLSM images of the penetration of free DOX, DLPs and dtDLPs in HeLa 
tumors at 24 h post-injection. The CD31 antibody were used to stained the blood vessels 
(green). The nucleuses were stained as blue by DAPI.  

 
 
 
 
 
 
 
 
 
 
 



 
Fig. S16 The H&E staining of the major organs of different groups at the end of 
anticancer efficacy experiment in 4T1 tumor-bearing mice.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
Fig. S17 The H&E staining of the HeLa tumors of different groups at the end of 
anticancer efficacy experiment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
Fig. S18 The H&E staining of the 4T1 tumors of different groups at the end of 
anticancer efficacy experiment. 
 
 


