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(a)  (b)

(c)  (d)

Fig. S1 TEM images of (a,c) Pc@MSN and (b,d) Pc/Dox@MSN. Scale bars denote 200 nm 

(a,b) or 50 nm (c,d).
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Pc@MSN 164.7 0.13 

Pc/Dox@MSN 175.6 0.14

Fig. S2 Hydrodynamic diameter (Dh) distribution of Pc@MSN (black) and Pc/Dox@MSN (red) 

in water as determined by DLS.
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Fig. S3 Change in fluorescence spectrum (λex = 610 nm) of Pc/Dox@MSN ([ZnPc] = 0.5 μM) 

upon incubation with (a) 5 mM or (b) 5 μM of GSH in PBS with 0.5% Tween 80 monitored 

over 30 min.
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Fig. S4 (a) Fluorescence spectra (λex = 485 nm) of Pc/Dox@MSN (0.331 mg MSN mL-1) at 

different irradiation time after being incubated with 5 mM of GSH in DMF for 30 min. (b) 

Fluorescence spectra of the supernatant of the centrifuged samples after various irradiation time 

(λ > 610 nm, fluence rate = 40 mW cm-2). 
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Fig. S5 Changes in fluorescence spectra (λex = 485 nm) of the dialysates of Pc/Dox@MSN in 

PBS with 0.5% Tween 80 after incubation with (a-c) 5 mM or (d,e) 5 μM of GSH for 30 min 

(a,c,d) with or (b,e) without light irradiation (λ > 610 nm, fluence rate = 40 mW cm-2) for 20 s, 

and then under ambient conditions for a period of 24 h. The control with (c) pre-incubation of 
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NaN3 (200 mM) is also included. The amount of Dox in the MSNs was fixed at 10 nmol in all 

the solutions.
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Fig. S6 Cytotoxic effects of Pc@MSN and Pc/Dox@MSN on HepG2 cells after being 

incubated for (a) 24 h, (b) 12 h, or (c, d) 6 h in the absence or presence of light for (a – c) 10 s 

or (d) 30 s (λ > 610 nm, fluence rate = 40 mW cm-2). Data are expressed as the mean ± standard 

deviation, each performed in quadruplicate.
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Fig. S7 (a) 1H and (b) 13C{1H} NMR spectra of 2 in CDCl3 with a trace amount of pyridine-d5. 
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(b)

Fig. S8 (a) 1H and (b) 13C{1H} NMR spectra of 4 in CDCl3. 
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(b)

Fig. S9 (a) 1H and (b) 13C{1H} NMR spectra of 5 in CD2Cl2 with a trace amount of CD3OD.

S11


