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1. Calculation of photothermal conversion efficiency
The photothermal conversion efficiency of three samples was be calculated by using 

the following formula according to the methods of these articles1, 2.

𝜂 =
ℎ𝑆(𝑇𝑚𝑎𝑥 ‒ 𝑇𝑚𝑎𝑥,   𝑤𝑎𝑡𝑒𝑟)

𝐼(1 ‒ 10
‒ 𝐴808)

ℎ𝑆 = ∑𝑚𝐶𝑝⁄𝜏𝑠

𝜏𝑠 = ( ‒ 𝑡)⁄𝑙𝑛𝜃

𝜃 =（𝑇𝑎𝑚𝑏 ‒ 𝑇）⁄（𝑇𝑎𝑚𝑏 ‒ 𝑇𝑚𝑎𝑥）

h is the heat transfer coefficient;

S is the surface area of the photothermal test vessel;

 is the time constant of samples;𝜏𝑠

m is the mass of samples (1.0 g);

Cp is the specific heat capacity of water (Cp = 4.2 J·mol−1);

A808 is the absorbance at 808 nm of different samples.

According to the first heating-cooling process in the photothermal cycle,  is obtained 𝜏𝑠

by the linear relationship between the cooling period and natural logarithm of driving 
force temperature (Tmax, water = 22.8 °C).

For POM@GG hydrogel, Tamb is the temperature of the surroundings (21.0 °C), Tmax is 
the equilibrium temperature of POM@GG hydrogel (42.6 °C), and the value of  is 𝜏𝑠

281.69 (Figure S5), hS is calculated from the above equation (hS = 0.01491). The 
deviation of Tmax and Tmax, water is 21.6 °C. I is 0.45 W where the area of light spot was 1.5 
cm2, and A is the absorbance of POM@GG hydrogel at 808 nm (A808 = 1.41). The 
photothermal conversion efficiency η is obtained from the first formula (η = 63.1%).
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2. Supplementary Figures

Figure S1. Powder X-ray diffraction (PXRD) analysis of ox-POM using Cu Kα in the 
range of 10−60° with a scanning rate of 10°/min.
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Figure S2. Color change of POM before and after reduction.
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Figure S3. Size distribution of POM clusters as a function of time in the reduction process 
measured by the dynamic light scattering (DLS). 



S-6

Figure S4. (a) Temperature rises of 300 μg/mL POM solution under different GSH 
concentrations and (b) the temperature rises in different concentration POM solutions.
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Figure S5. The image of POM@GG hydrogel before and after the NIR laser irradiation 
(808 nm, 0.3 W/cm2, 10 min).
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Figure S6. Calculation of photothermal conversion efficiency using the first photothermal 
cycle of POM@GG.
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Figure S7. The color change of POM (300 μg/mL, 1 mL) after being dispersed in the 
H2O2 solution (10 mM, 1 mL).
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Figure S8. (a) The residual tumor weights after the treatment and (b) body weights of 
mice during the treatment. G1: untreated; G2: R848@GG; G3: POM@GG; G4: 
POM@GG with NIR; G5: R848/POM@GG with NIR.



S-11

Figure S9. H&E staining images of major organs (heart, liver, spleen, lung, and kidney) 
in different groups after the treatment.
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