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1. Supporting Figure

Fig. S1. The synthetic route of ETTC.
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Fig. S2. 1H NMR spectrum of ETTC in CDCl3.
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Fig. S3. 13C NMR spectrum of ETTC in CDCl3.
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Fig. S4. A matrix assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass 

spectrum of ETTC.

Fig. S5. Molecular information of ETTC calculated with DFT.

Fig. S6. Normalized absorption spectrum of ETTC in THF.
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Fig. S7. Zeta potential of ETTC NPs dispersed in DI water.

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Fig. S8. a) Absorption spectra of IR1061 with OD values around 0.1, 0.08, 0.06, 0.04, and 0.02. 

b) NIR-Ⅱ emission spectra corresponding to IR1061 with OD values around 0.1, 0.08, 0.06, 
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0.04, and 0.02. c) Linear relationship between integrated fluorescence intensity (900-1500 nm) 

and absorbance value at 808 nm of IR1061. d) Absorption spectra of ETTC NPs with OD values 

around 0.1, 0.08, 0.06, 0.04, and 0.02. e) NIR-Ⅱ emission spectra corresponding to ETTC NPs 

with OD values around 0.1, 0.08, 0.06, 0.04, and 0.02. f) Linear relationship between integrated 

fluorescence intensity (900-1500 nm) and absorbance value at 808 nm of ETTC NPs.

Fig. S9. Absorption change of DPBF itself with increasing irradiation time.
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Fig. S10. Fluorescence intensity change of DCFH itself with increasing irradiation time.

Fig. S11. Photothermal heating curves of ETTC NPs (25 g mL-1) under different laser powers 

as a function of time.
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Fig. S12. Absorption change of ETTC NPs before and after laser irradiation (808 nm, 1 W cm-2 

for 1 hour).

Fig. S13. Temperature variations of ETTC NPs under laser irradiation (1 W cm-2) for 5 laser-

on/off cycles.
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Fig. S14. In vivo ROS evaluation using ROS probe, DCFH-DA.
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Table S1 Comparison of NIR-II imaging agents in aqueous solution under excitation at or 
beyond 808 nm.

Agent
Excitation
wavelength

NIR-II fluorescent 
quantum yield 

(%)

PTT
(photothermal 

conversion 
efficiency)

Photodynamic 
therapy

Photoacoustic 
imaging

Ref.

ETTC 
NPs

808 nm 3.0 52.8%  
This 
work

IR-FTAP 808 nm 5.3 N/A N/A N/A 1

T-IPIC 
NPs

808 nm 2.2 39.6%  N/A 2

IR-FEP 808 nm 2 N/A N/A N/A 3

IR-PEG 
NPs

808 nm 1.8 N/A N/A N/A 4

pDA-
PEG

808 nm 1.7 N/A N/A N/A 5

P1-Pdots 808 nm 0.92 N/A N/A N/A 6

IR-E1 808 nm 0.7 N/A N/A N/A 7

CH1055-
PEG

808 nm 0.3 N/A N/A N/A 8

CH-4T 808 nm 0.098 N/A N/A N/A 9

PBT NPs 980 nm 0.1 N/A N/A  10

FD-1080 1064 nm 0.31  N/A N/A N/A 11
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2. Supporting Experimental Section

Photothermal conversion efficiency calculation

The photothermal conversion efficiency of ETTC NPs was determined referring to previously 

reported publications.12, 13 Briefly, ETTC NPs (25 µg mL-1) were heated by 808 nm laser (1 W 

cm-2) for 10 min when its temperature reached a plateau. At this time point, the laser was shut 

off. The temperature in the cooling stage was monitored for 15 min when the temperature of 

ETTC NPs was close to the surrounding temperature. Identical measurements were also 

performed on DI water. The photothermal conversion efficiency was determined from Equation 

(a), and the other parameters in equation (a) were calculated from equation (b), (c) and (d).

              (a)

                          (b)

     (c)

          (d)

In equation (a), η represents the heat transfer coefficient, A is the surface area of the container, 

TMax and TSurr are the plateau and surrounding temperature, respectively. QDis is the heat 

dissipation from the light absorbed by the solvent and the sample cell, I denotes the incident 

laser power, and A808 is the absorbance of the sample at 808 nm. In equation (b), τs is the time 

constant for heat transfer of the system, mD and cD refer to the mass (0.5 g) and heat capacity 

(4.2 J g-1) of DI water, separately, which was used to disperse the ETTC NPs. In equation (c), t 

is the time points in the cooling stage, Tt is the corresponding temperature of ETTC NPs during 

the cooling stage. In equation (d), τwater is the time constant for heat transfer of the system.
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NIR-Ⅱ fluorescence quantum yield of ETTC NPs

The NIR-Ⅱ fluorescence quantum yield (QY) of ETTC NPs was measured referring to the 

reported literature,14 in which the QY of IR1061 was reported to be 1.7 ± 0.5%. Specifically, 

IR1061 in dichloromethane (DCM) was diluted with DCM to a series of concentrations until 

OD value at 808 nm reached to about 0.1, 0.08, 0.06, 0.04, and 0.02 (Fig. S4a). Then five 

corresponding NIR-Ⅱ emission spectra were recorded in the region of 900-1500 under 808 nm 

laser irradiation (Fig. S4b). The fluorescence intensity was integrated in the 900-1500 nm 

region. Then the integrated fluoresence intensity was plotted against the OD value at 808 nm, 

from which the slope of IR1061 referrence can be obtained (Fig. S4c). Similar measurements 

were carriend on ETTC NPs in aqueous solution (Fig. S4d and Fig. S4e). Also, a slope for 

ETTC NPs can be determined (Fig. S4f). The QY of ETTC NPs is calculated to be 3.0 ± 0.5% 

according to the follwing equation, in which nsample and nref represent the refractive index of 

DCM and water. 
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