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1. Supporting Figures

Figure S1. The synthetic route of F8-IC.

Figure S2. Calculated HOMO and LUMO energy levels of F8-IC.

Figure S3. 1H NMR spectrum of F8-IC in CDCl3.
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Figure S4. The Matrix assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass 

spectrum of F8-IC.

Figure S5. Molar absorptivity of F8-IC (6.25 µg mL-1) in THF against the wavelength.
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Figure S6 Size stability of F8-PEG NPs during 30-day storage, insets are corresponding photographs 

of the F8-PEG NPs dispersions after 30-day storage.

Figure S7. Zeta potential of F8-PEG NPs in DI water.
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Figure S8. Photothermal heating curves of a F8-PEG NP water dispersion (50 g mL-1) under different 

laser power densities as a function of time.

Figure S9. Photothermal effect of S6F4N aqueous solution upon laser irradiation (1W/cm2) which 

was turned off after irradiation for 10 minutes.
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Figure S10. Plot of cooling time vs. negative natural logarithm of the temperature change obtained 

from the cooling stage as displayed in Figure S8.

Figure S11. DLS profile of F8-PEG NPs before and after laser irradiation.
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Figure S12. Absorption decrease rate of F8-IC (2 µg/mL) at 750 nm after titration with HClO with 

different concentrations.

Figure S13. Possible reaction mechanism between F8-IC and HClO. 
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Figure S14. a) Phantom tests of F8-PEG NPs and ICG solution with different concentrations. b) PA 

quantification of the phantom tests. c) PA spectra of F8-PEG NPs, and d) ICG solution with different 

concentrations under full-wavelength excitation (680-970 nm). The scanning interval is 5 min. These 

data were acquired from Vero LAZR system (FUJIFILM VisualSonics, Toronto, Canada), and 

processed using Vero Lab software.
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Figure S15. a) In vivo PA imaging of tumor at different post-injection time points (0, 1, 4, 12, 24, and 

36 h). b) Three dimensional images at 12h. c) The PA intensity quantification of tumor site at different 

post-injection time points. d) The PA imaging of heart, liver, spleen, lung, kidney, and tumor dissected 

from mice after 36 h injection of F8-PEG NPs. e) The PA intensity quantification of the indicated 
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tissues. These data were acquired from Vero LAZR system (FUJIFILM VisualSonics, Toronto, 

Canada), and processed using Vero Lab software.

Figure S16. Bodyweight changes of mice in different groups.

Figure S17. Tumor suppression efficacy of different treatments.
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Figure S18. Biochemical analysis of liver for the PBS- and F8-PEG NPs + laser-treated mice. The 

markers include alanine transaminase (ALT), aspartate transaminase (AST) and Alkaline Phosphatase 

(ALP).  

Figure S19. Biochemical analysis of kidney for the PBS- and F8-PEG NPs + laser-treated mice. The 

markers include blood urea nitrogen (BUN) and creatinine (CREA).
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Table S1 Summary of photothermal conversion efficiencies (PCEs) of recently reported state-of-the-
art photothermal agents 

Categories Photothermal agents
Laser irradiation 

(nm)
PCE 
(%)

Ref.

F8-PEG NPs 808 82
this 

work
N4 NPs 808 30 1

DPP-TPA 660 34.5 2

Conjugated 
oligomers

2TPE-NDTA-doped NPs 808 54.9 3

Pdots 808 65 4

SPN1 655 52.6 5

PPor-PEG NPs 635 62.3 6

DSPN 808 30.8 7

CP-NPs 785 34.7 8

Conjugated 
polymers

PPy NPs 808 44.7 9

ICG 780 15.1 10

TPC-SS NPs 635 37 11

Mito-CCy 730 9.5 12

IABDP NPs 730 37.9 13

Small molecular 
dyes

IRPDA@PFH NDs 808 57.7 14

Gold bellflowers 808 74 15

Gold nanocage 808 63 16

Cu–Ag2S/PVP nanoparticles 808 58.2 17Inorganic materials

MoS2 radar-like 
nanoparticles

808 53.3 18
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Table S2 Comparison of mass extinction coefficient (ε) of F8-PEG NPs with reported PTT 
agents

PTT agents Wavelength (nm) ε (cm−1 g−1 L) Ref.

F8-PEG NPs 750 123.4 this work

Pdots 808 72.9 4

SPN4 748 76 19

SPN1 655 34.9 5

CP-NPs 785 7.2 8

PorCP NPs 800 34.68 20

ICG 780 191 12

Mito-CCy 713 112.2 12

Cyanine dye (RC) 868 120.1 21

gold nanorods 808 3.9 22

BPQDS 808 14.8 22

graphene oxide 808 3.6 23
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2. Synthesis of F8-IC

F8-IC was synthesized via Knoevenagel condensation reaction according to the previously reported 

method (Supporting information).24 Briefly, 6,6,12,12-tetrakis(4-hexylphenyl)-6,12-dihydro-

Thieno[2'',3'':4',5']thieno[3',2':4,5]cyc -lopenta[1,2-

b]thieno[2''',3''':4'',5'']thieno[2'',3'':3',4']cyclopenta[1',2':4,5]thieno[2,3-d]thiophene-2,8-

dicarboxaldehyde (57 mg, 0.05 mmol) and 2-(5,6-Difluoro-3-oxo-2,3-dihydro-1H-inden-1-

ylidene)malononitrile (46 mg, 0.05 mmol) were dissolved in the dry chloroform (CHCl3, 20 mL) and 

then added into a two-neck flask (50 mL). Then pyridine (0.5 mL) was added into the above flask and 

flushed with nitrogen. Under reflux condenser, the mixture was vigorously stirred at 65 ℃ for 1 day 

and then cooled to room temperature, 100 mL CH3OH was used to precipitate the resultant, and then 

filtered for purification using column chromatography on silica gel, and then vacuum drying gave a 

dark green solid (46.4 mg, 45%). 

3. Calculation of Photothermal conversion efficiency

The photothermal conversion efficiency was calculated according to the reported method.6 

Specifically, photothermal conversion efficiency (η) of F8-PEG NPs was calculated by monitoring 

temperature change of F8-PEG NPs in aqueous dispersion (50 µg mL-1) as a function of time under 

continuous laser irradiation (808 nm, 1W cm-2) for 10 min (t). When the temperature reached to a 

plateau, the laser was turned off and the temperature was recorded during the cooling stage until the 

temperature decreased to the room temperature. η was determined according to Equation (a): 

                                              (a);

where η denotes the heat transfer coefficient, A is the surface area of the container, TMax and TSurr are 

the plateau temperature and ambient temperature of the surroundings, respectively. QDis represents the 
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heat dissipation from the light absorbed by the solvent and the quartz sample cell, I is the incident 

laser power, and A808 is the absorbance of the sample at 808 nm. The value of hA is obtained from 

Equation (b):          

                                                           (b);

where, mD and cD represent the mass (1.0 g) and heat capacity (4.2 J g-1), respectively of DI water used 

to disperse the F8-PEG NPs. τs is the time constant for heat transfer of the system, which is calculated 

from Equation (c):

                                      (c);

where, t is the cooling time points after continuous irradiation for 10 mins, Tt is the corresponding 

temperature of F8-PEG NPs during the cooling stage, and according to Figure S9, τs is calculated to 

be 266 s. Based on Equation (b) and (c), the value of hA is determined to be 0.016 W. QDis represents 

the heat dissipation from the light absorbed by the water and the container, which is determined 

according to Equation (d).

                                          （d）

Where, TMax (water) is 24.8 °C and τwater is 275 s, thus QDis was determined to be 0.0504. According 

to the experiment data and Equation (1), η was calculated to be 82%.

4) The tumor growth inhibition efficiency was calculated based on the following equation:

𝑟 = (1 ―
𝑉′𝑓 ― 𝑉′0

𝑉𝑓 ― 𝑉0) × 100%

where  and  represent the final and initial tumor volume of the saline group, while  and Vf V0 𝑉′𝑓

 represent the final and initial tumor volume of the treatment group.𝑉′0
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