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Calculation of the photothermal conversion efficiency. 

The photothermal conversion efficiency (η) of GdOF@PDA is calculated by the 

following formula.

,m (1)i p i NC Dis Surr
i

dTC Q Q Q
dt

  

where m and Cp are the mass and heat capacity of water, respectively, T is the 

solution temperature, QNC is the energy inputted by NCs, QDis is the energy inputted 

by the cuvette, and QSurr is the heat exchanged between the air and the system.
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where I is laser power, η is the photothermal conversion efficiency, and A980 is the 

absorbance of the sample at wavelength of 980 nm.
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where h is heat transfer coefficient, S is the surface area of the container, and TSurr 

is the ambient temperature. 
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Through the formulas (1), (2), (3), and (4) above, the photothermal conversion 

efficiency is obtained as follows:
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Observing formula (5), to get the value of light-to-heat conversion efficiency, only 

the value of hS needs to be calculated, while other values can be obtained during the 

experiment. The value of hS can be obtained through the following formulas:
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Figure S1. NIR-II spectrum of GdOF (doping with Yb,Er).

Figure S2. Solution color changes during the synthesis process of GdOF@PDA NPs.



Figure S3. Standard curve of R837 in DMSO.

Figure S4. Nanoparticles aqueous solution changes during drug release in acidic 
conditions.



Figure S5. The gel phenomenon of nanoparticles in calcium ion environment. A) 
GdOF @ PDA-HA-R837 HG was mixed with Ca2+ solution. B) The mixed solution 
of A) was tilted and shown a gel formation rather than a liquid. C) GdOF @ PDA-
HA-R837 HG was added to Ca2+ solution, and gel formation appeared immediately.

Figure S6. Temperature changes in water and GdOF@PDA-HA under laser 
irradiation (980 nm, 1.5W/cm2).

Figure S7. Temperature changes in water and GdOF@PDA-HA under laser 
irradiation (808 nm, 1.5W/cm2).



Figure S8. Temperature changes in water and GdOF@PDA-HA under laser 
irradiation (1064 nm, 1.5W/cm2).

Figure S9. Linear time data versus −lnθ obtained from the cooling stage.



Figure S10. The result of the hemolysis experiment. From left to right in the insert 
figure are PBS, 250 μg/mL, 500 μg/mL, 750 μg/mL, 1000 μg/mL, and ultrapure water.

Figure S11. Cell uptake of GdOF@PDA.


