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1. Photograph of aqueous solutions of three chelates.

2. Photograph of FeL3Mn3 at different pH condition.

Figure S1 Photograph of aqueous solutions of MnL, TiL3Mn3 and FeL3Mn3 (pH = 7.4).

Figure S2 Photograph of FeL3Mn3 at pH = 7.4 and 9.0 (in Tris buffer, 0.1 M ).



3. Stability of FeL3Mn3 in different mediums

4. Photothermal conversion efficiency measurement of FeL3Mn3.

To calculated the photothermal conversion efficiency (η) of FeL3Mn3, the FeL3Mn3 

solution（0.25 mM, 0.3 ml, in HEPES buffer, pH = 7.4, 0.1 M）was irradiated by 808 nm laser 

(2.0 W cm-2) for 10 min, and then the laser was shut off. The solution was naturally cooled to 

room temperature. The η was calculated according to a previously described method:

h represents the heat transfer coefficient, 

s represents the surface area of the container, 

hs can be determined from the equation (A2),

Figure S3 The stability of FeL3Mn3 (0.2 mM) in the presence of 10 % FBS (at 37 °C) and the PBS solution (pH 

= 7.4, 10 mM) of FeL3Mn3 was employed as the negative control.



TMax represents the maximum steady state temperature, 

TSurr represents the ambient room temperature, 

QDis represents heat dissipated from the laser mediated by the solvent and container,

I represent the laser power and A is the absorbance at 808 nm.

m represents the mass of the solution (g) containing the photoactive material,

C approximate to the specific heat capacity of water,

τs represents the associated time constant, which can be determined from the equation (A3),

t represents the time required to cool to room temperature,

θ represents the driving force temperature, which be calculated from the equation (A4),

T represents instantaneous temperature during cooling.

5. 1O2 quantum yield measurement of FeL3Mn3.

When indocyanine green was selected as the reference compound (ΦΔICG = 0.14 in water), the 

1O2 yield of FeL3Mn3 was calculated by the following equation: ΦΔS = ΦΔICG∙(kS∙FICG)/(kICG∙FS), 

where superscript S and ICG represent the FeL3Mn3 and ICG respectively. k is the DPBF 

photobleaching rates (410nm). F is the absorption correction factor, which can be calculated 

from F = 1-10-OD (OD is the absorbance of samples at 808 nm).

Figure S4 1O2 quantum yield measurement of FeL3Mn3. a) Decrease in absorbance intensity of DPBF recorded at 

410 nm in the presence of FeL3Mn3 as a function of irradiation time. b) Decrease in absorbance intensity of DPBF 

recorded at 410 nm in the presence of indocyanine green (ICG) as a function of irradiation time.



6. Photothermal effect of FeL3Mn3 on BxPC-3 cells.

7. Shielding of the photodynamic effect of FeL3Mn3.

Figure S5 Hyperthermia heating curves of BxPC-3 cells media with FeL3Mn3 at various concentrations (0, 0.125, 

0.25, 0.5 mM) under 808 nm laser (2 W cm-2) irradiation for 6 min.

Figure S6 The change of absorption spectra of DPBF (20 µM) mixed with FeL3Mn3 (120 µM) over time without (a) / 

with (b) ascorbate sodium (1.0 mM) under 808 nm laser irritation (2.0 W cm-2)


