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Figure S1 Schematic for synthesizing CR760. 

 

 

Figure S2 MALDI-TOF mass spectrum of CR760. 

 

    

Figure S3 Normalized optical spectra of CR760 in different organic solvents. 
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cm
–1

) in ethanol efficiency in 10% 

FBS 

ICG 780/810 2.1·10
5
 at 780 nm  0.05  0.6855 

IRDye800CW 780/800 2.54·10
5
 at 780 nm 0.125  0.3741 

CR760 760/790 3.25·10
5
 at 780 nm 0.003 1.20 

Table S1 Photo-physical properties of ICG, IRDye800CW, and CR760. 

 
Figure S4 Optoacoustic signal intensities of ICG at 800nm, IRDye800CW at 780 nm, and 

CR760 at 760nm and different concentrations. 

 

Figure S5 Molecular orbitals corresponding to major singlet ->* excitations, energy levels, 

and corresponding oscillator strengths (f) for CR760 with neutral bis-amide, monoanion and 

dianion, gas phase calculations using Gaussian 16 Rev B.01.
[1]

 Geometry optimizations and 

frequencies at the B3LYP/6-31G(d,p) level. UV absorption using TD-DFT at the B3LYP/cc-

pVTZ level. Molecular orbitals appear to show a greater degree of charge transfer for ionized 

carboxylates relative to their neutral protonated congeners. 
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Figure S6 Schematic for synthesizing CR760-PEG-RAD/CR760-PEG-RGD.  

 

Figure S7 MALDI-TOF analyses of CR760-PEG-RAD and CR760-PEG-RGD. 

 

  



6 

  

Figure S8 TEM image (a) and DLS profile (b) of CR760RAD-NPs (the insert represents the 

magnified TEM image). 

 

 

Figure S9 Optical spectrum and optoacoustic spectrum of CR760RAD-NPs. 

 

 
Figure S10 Zeta potential of CR760RAD-NPs and CR760RGD-NPs. 
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Figure S11 Optoacoustic phantom images of ICG, CR760, CR760RAD-NPs, and CR760RGD-

NPs with different absorbance at their specific absorption peaks (ICG, 800nm; CR760, 

CR760RAD-NPs, CR760RGD-NPs, 760nm). 

 

Figure S12 Fluorescence spectra of CR760 and CR760RGD-NPs (5μM) under 740nm 

excitation. 
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Figure S13 Fluorescent spectra of 9,10-dimethylnathracene (DMA) incubated with CR760RGD-

NPs before and after laser irradiation. The fluorescent intensity shows no decrease after the 

treatment, which signifies no 
1
O2 generation. 

 

Figure S14 Cell uptake assay. Confocal microscope images of 4T1 cells treated with 

CR760RAD-NPs or CR760RGD-NPs for 4h. Scale bar, 25 μm. 

 

   
Figure S15 Fluorescence images of ROS generation in 4T1 cells with different treatment. Scale 

bar, 100 μm.  
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Figure S16 Representative unmixed MSOT images of 4T1 subcutaneous tumor models i.v. 

injected with 100 μL of CR760RAD-NPs or CR760RGD-NPs (1 mM) (another 4 mice for each 

group), scale bar = 5 mm. Unmixed CR760 signal is shown in the green color in the tumor 

region. 

 

Figure S17 The biodistribution of CR760RAD-NPs and CR760RGD-NPs in vital organs at 24 h 

after intravenous injection into 4T1-bearing mice. Animals were injected with 100 μL of 

CR760RAD-NPs or CR760RGD NPs (1 mM). (a) Optoacoustic coronal plane images of major 

organs. (b) Optoacoustic signal intensity of major organs. (n=5, One-Way ANOVA with Tukey’s 

HSD test, ***P < 0.001). 
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Figure S18 Pharmacokinetic analysis. (a) Blood CR760RGD-NPs concentration vs. time curve 

in healthy mice intravenously injected with 100 μL of CR780RGD-NPs (1 mM) (each time 

point, n=3 mice). (b) Pharmacokinetic parameters of CR760RGD-NPs intravenously 

administered to healthy C57BL/6 mice in (a). Cmax, peak concentration; T1/2z, elimination half-

life; AUC, area under the curve; Clz, clearance. 
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