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A: Calculation of Photothermal Conversion Efficiency
Following the Roper report [1], the total energy balance for the system is
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK57] =  +  – 
[bookmark: OLE_LINK63]in which  and  represent the mass and heat capacity of system components, respectively. T represents the solution temperature,  represents the basic energy input of the quartz cuvette cell containing pure water without samples, and  represents the heat conducted away from the system surface by air. For the heat output:
[bookmark: OLE_LINK50] = 
Where  is the heat transfer coefficient,  is the surface area of the container, and  is the ambient temperature of the surroundings. The system temperature will rise to a maximum when the heat input is equal to the heat output:
 +  =  = 
In the above equation,  is heat conduction away from the system surface by air when the sample cell reaches the equilibrium temperature, and  is the maximum system temperature.
The photothermal conversion efficiency is calculated from the following equation:
 = 
Where  is the laser power and  is the absorbance of the samples at the wavelength of 808 nm.
In order to get the , a dimensionless driving force temperature,  is introduced as follows:
 = 
And a sample system time constant ,
 = 
Thus,  =  – ,  = – ,  = –
[bookmark: OLE_LINK64]So  could be calculated from the slope of cooling time vs. .
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B: Reaction Equations
Equation 1  O2 + e-  ·O2-
Equation 2  2H2O + 4h+  O2 + 4H+
Equation 3  ·O2- + e- + 2H+  H2O2
Equation 4  ·O2- + H2O2 + 2h+  ·OH + OH- + O2


[bookmark: OLE_LINK85]C: Supplementary Figures
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[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Fig. S1 XRD patterns of Bi2S3 NPs, Ti3C2 NSs, and Bi2S3/Ti3C2 NHs.
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[bookmark: OLE_LINK80][bookmark: OLE_LINK67][bookmark: OLE_LINK68]Fig. S2 XPS results of Bi2S3/Ti3C2 NHs for the regions of interest.
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Fig. S3 Tauc plot diagram of Bi2S3 NPs.
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[bookmark: OLE_LINK69]Fig. S4 PL spectra of Bi2S3 NPs and Bi2S3/Ti3C2 NHs with different ratios.
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[bookmark: OLE_LINK70]Fig. S5 a DLS and b Zeta potential of Ti3C2, Bi2S3/Ti3C2, Bi2S3/Ti3C2-PEG, and Bi2S3/Ti3C2-TPP. c Size distributions of Bi2S3/Ti3C2-TPP in water and DMEM; inset: corresponding image of Bi2S3/Ti3C2-TPP in DI and DMEM after 48 h storage.
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Fig. S6 a Hydrodynamic size and polydispersity index, and the corresponding b digital and c TEM images of Bi2S3/Ti3C2-TPP under different conditions. The sequence of the experimental group in pictures b and c from left to right is consistent with that in picture a.
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[bookmark: OLE_LINK71][bookmark: OLE_LINK75][bookmark: OLE_LINK72]Fig. S7 UV-vis absorption patterns of a Bi2S3/Ti3C2 and Bi2S3/Ti3C2-TPP, and b TPP aqueous solutions with various concentrations. c The standard curve of TPP concentrations (y = 0.0797x + 0.08123, R2 = 0.994).
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Fig. S8 a Mott-Schottky plot of Bi2S3. b XPS spectrum of VB in Bi2S3.
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[bookmark: OLE_LINK74][bookmark: OLE_LINK73]Fig. S9 The UV–vis absorption spectra of a Bi2S3 and b Ti3C2 with various concentrations. The absorptions of c Bi2S3/Ti3C2, d Bi2S3, and e Ti3C2 aqueous suspensions with various concentrations at 808 nm.
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[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Fig. S10 Heating and cooling profiles of a Bi2S3/Ti3C2, c Bi2S3, and e Ti3C2 (100 µg mL-1) under 808 nm laser irradiation (1 W cm-2, 10 min). Plot and linear fit of time vs. negative log of increased temperature for b Bi2S3/Ti3C2, d Bi2S3, and f Ti3C2 cooling rates.
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[bookmark: OLE_LINK79]Fig. S11 a The inhibition effect of low temperature (4 ℃), colchicine, and CPZ on the cellular uptake of Bi2S3/Ti3C2-TPP. The contents of b Bi and c Ti in U251 cells incubated with Bi2S3/Ti3C2-TPP or Bi2S3/Ti3C2 measured by ICP-MS; ***P < 0.001.
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Fig. S12 a Flow cytometry analysis of JC-1-based MMP change in U251 cells. b DCF-based cellular ROS level of U251 cells analyzed by flow cytometry. B-Bi2S3, M-Ti3C2, T-TPP, sample concentration - 100 µg mL-1, and NIR - an 808 nm laser, 1 W cm-2, 10 min.
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[bookmark: OLE_LINK81]Fig. S13 Quantification of Nrf2, Hsp70, and HO-1 expressions in U251 cells following various treatments; the intensities of Nrf2, Hsp70, and HO-1 were normalized to those of β-actin using Image J software.
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Fig. S14 Quantification of HIF-1α expressions in tumors after various treatments, the intensities of HIF-1α were standardized to those of β-actin using Image J software.
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[bookmark: OLE_LINK82]Fig. S15 Plots of temperature values of U251 tumor-bearing mice after being injected with PBS (pH=7.4, 10 mM) or Bi2S3/Ti3C2-TPP (20 mg kg-1).
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