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Photothermal effect of PCMS NPs

To measure the photothermal conversion effect of PCMS nanoparticles, the PCMS NPs 

solution (500 μg/mL) was irradiated for 5 min using an 808 nm laser (1 W/cm2). 

Meanwhile, the temperature changes were recorded using an infrared thermal imaging 

camera every 30 s. The photothermal conversion efficiency of the PCMS was calculated 

by the eq(1).

                                               
𝜂 =

ℎ𝑆(𝑇𝑚𝑎𝑥 ‒ 𝑇𝑠𝑢𝑟𝑟) ‒ 𝑄𝑠

𝐼(1 ‒ 10
‒ 𝐴808)

eq(1)

where h was the heat transfer coefficient. S was the surface area of the container. Tmax 

was the equilibrium temperature. Tsurr was the ambient temperature. Qs was heat loss 

from light absorbed by the container, and it was calculated to be approximately equal 

to 0 mW. I was the laser power density. A808 was the absorbance of the samples at 808 

nm. Where hS can be calculated by eq(2).

                                                        eq(2)
𝜏𝑠 =

𝑚𝐷𝐶𝐷

ℎ𝑆

mD and CD were the mass (1 g) and heat capacity (4.2 J·g-1·℃-1) of the solvent (water). 

Where τs was the sample system time constant, calculated by eq(3) and eq(4).

                                                      eq(3)𝑡 =‒ 𝜏𝑠ln 𝜃

                                                     
𝜃 =

𝑇𝑠𝑢𝑟𝑟 ‒ 𝑇

𝑇𝑠𝑢𝑟𝑟 ‒ 𝑇𝑚𝑎𝑥

eq(4)

where t was the cooling time, T was the temperature at cooling time, and θ was a 

dimensionless dynamic temperature introduced to calculate τs ((τs was the slope of bule 

line in Fig. S5).
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Fig. S1. XPS full spectrum patterns of PCMS NPs.

Fig. S2. Synthetic scheme for mPEG-ADH-CA.
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Fig. S3. UV-vis absorption spectra of mPEG, CA and mPEG-ADH-CA.

Fig. S4. Time-ΔT curves of aqueous solutions of PCMS NPs (125, 250, 500 μg/mL) 

with different concentrations under NIR (808 nm, 1 W/cm2) irradiation.
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Fig. S5. Calculation of the photothermal conversion efficiency.

Table S1. Photothermal performance of recently reported photothermal agents 

Photothermal 

agents

C Laser

(nm)

Laser power

(W/cm2)

ΔT

(℃)

η

(%)

PCMS NPs 500 µg/ml 808 1 26.5 67.8

CuCoS NPs[1] 100 µg/ml 808 1 40.3 29.4

Black phosphorus 

quantum dots 

(BPQDs)[2]

50 ppm 808 1 31.5 28.4

Au@MOF[3] 50 ppm 808

1064

0.8 35.1

43.5

30.2

48.5

MoSe2 
nanosheets[4]

100 µg/ml 808 2.5 29.3 57.9

CMC-rGO/CHO-

PEG hydrogel[5]

- 808 1 39 86.7

MSN-SS-PDA[6] 200 µg/ml 808 2 50.4 40.21
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Fig. S6. Relative cell viability of NIH 3T3 cells after incubation with different 

extracts of (a) PAC/α-CD hydrogel, and (b) PCMS@PAC/α-CD composite hydrogel 

for 24 h and 48 h.(c) Hemolytic activity evaluation of different solutions and 

hydrogels and the digital photos of the hemolysis test (n = 3, mean ± SD, **p < 0.01).

Fig. S7. Digital photos of tumors and major organs of mice under different treatments 

(i-v: Control, Gel, PCMS+PAC+NIR, Gel@PCMS, Gel@PCMS+NIR).
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Fig. S8. H&E analysis of the major organs of mice under different treatments (scale 

bar: 200 μm).
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