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Table S1 Photothermal properties of croconaine-based photothermal agents with different structural types.

Croconaine dyes PCE Treatment methods References
CR780 54.49% PTT 1
TCR 77% PDT/PTT 2
CCQ 62.9% PTT 3
C-arene CR
CR&880 58% PTT 4
DRM 68% PTT 5
CR-DPA-T 72% PTT 6
Croc770 32.0% PTT 7
Croc815 34.7% PTT 7
C-arylidene CR CR760 45.37% PTT 8
CR-630 46.1% PTT 9
CR1045 84% PTT 10
water evaporation and
CR-(DPA),OMe 85.05% ) ) 11
N-arene CR antibacterial effect
CR620 41.12% PDT/PTT this work
C-arene CR
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Figure S1. Chemical structures of the croconaine dyes mentioned in Table S1.



Table S2 Comparison of irradiation parameters between this work and representative literature.

Power density (W/cm?) Irradiation time (min) Energy dose Reference
(J/em?)
1 1 60 this work
0.7 5 210 12
0.8 6 288 13
0.7 10 420 10
1.5 5 450 14
1 10 600 5, 15-17
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Figure S2. Synthetic routes of 1-1 and CR620.
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Figure S3. 'H NMR spectrum of 1-1.
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Figure S4. '"H NMR spectrum of CR620.
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Figure S5. 3C NMR spectrum of CR620.



Spectrum from CR620.wiff2 (sample 1) - CR620, Experiment 1, +IDA TOF MS (100 - 1200) from 0.090 to 0.267 min
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Figure S6. MS of CR620.
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Figure S7. Fluorescence emission spectra of CR620 in different solvents.
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Figure S8. Thermal infrared images of CR620 dimethyl sulfoxide solution at different concentrations upon
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irradiation of a 660 nm CW laser (1.0 W/cm?).
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Figure S9. Thermal infrared images of CR620 dimethyl sulfoxide solution (7.8125 pg/mL) upon

irradiation of a 660 nm CW laser with different power densities.
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Figure S10. Photothermal stability test of CR620 dimethyl sulfoxide solution (7.8125 pg/mL) during three

irradiation cycles.
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Figure S11. (a) Zeta potential of CR620 NPs; (b) Size stability of CR620 NPs in water during 30 days.
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Figure S12. Thermal infrared images of CR620 NPs with different concentrations upon irradiation of a 660
nm CW laser (1.0 W/cm?).
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Figure S13. Thermal infrared images of CR620 NPs (31.25 ug/mL) irradiated by a 660 nm CW laser with

different power densities.
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Figure S14. Blood routine examination for the mice (the normal reference ranges for these parameters: WBC,
0.8-10.6 x 10%/L; RBC, 6.5-11.5 x 10'?/L; HCT, 35-55%; HGB, 110-165 g/L; MCH, 13-18 pg; MCHC, 300-
360 g/L; MCV, 41-55 fL; PLT, 400-1600 x 10%/L).
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Figure S15. Blood biochemistry analysis for the mice (the normal reference ranges for these parameters:
ALT, 10.06-96.47 U/L; AST, 36.31-235.48 U/L; ALB, 21.22-39.15 g/L; BUN, 10.81-34.74 mg/dl; CREA,
10.91-85.09 pmol/L; UA, 44.42-224.77 pmol/L).

2. Photothermal Conversion Efficiency Calculation’

To calculate the PCE of CR620 and CR620 NPs, the following protocol was implemented. First, CR620
and CR620 NPs were dissolved in dimethyl sulfoxide (DMSO) or water to prepare solutions of varying
concentrations, ensuring complete dissolution. Subsequently, 200 pL of each sample was transferred to an
EP tube. The sample was irradiated with a 660 nm laser for 5 min, during which temperature was recorded
at 60 s intervals using a thermal infrared camera. After laser cessation, the sample was allowed to cool
naturally to room temperature, with temperature monitored until stabilization. Using CR620 DMSO solution

as an example, the PCE was calculated via the following equation 1:



_ hS(Tmax - Tsurr) - Qdis
I(1-10 _A66°)

where & represents the heat transfer coefficient, s is the surface area of the EP tube, T4, is the maximum

n

temperature achieved by laser irradiation of the sample, T, is the ambient temperature of the environment
set at 22 °C, Qg is the heat dissipation from solvent and EP tube absorption, [ is the incident laser power
(1.0 W/cm?), and Agg is the absorbance of CR620 DMSO solution (7.8125 pg/mL) at 660 nm.

The value hs was calculated using the following equation 2:

m,Cp
hs =

Ts
where z; is the time constant of the sample system, mp and cp are the mass (0.22 g) and heat capacity (1.95
kJ/(kg-°C)) of DMSO respectively.'®
The value 7, can be derived from the following equation 3:
t
T e

where ¢ is the time elapsed after laser irradiation ceases and & is normalized temperature decay parameter
and calculated using the following equation 4:

0= ( TRT - Tsurr)
T

max ~ TS‘I.U“T'
where Tyt is the sample temperature at time t.

Q4is was calculated using the following equation 5:
mpCp(T e (DMSO) =T
7,(DMSO0)

N urr)

Qdis =
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