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Zeta potential measurements

We used the instrument ELS-Z 2 (Otsuka Electronics Co., Ltd.) for the zeta potential
measurements. The samples were taken in a flow cell unit, and the measurements were by the
laser Doppler method at 25 °C. The average electric field was ca. 14 V/cm. We calculated the
zeta potentials by the Smoluchowski method. Each sample was measured three times with five
points each (0.15, 0.325, 0.5, 0.675, 0.85 mm from the bottom of the cuvette). The samples
were prepared in the PBS buffer. The zeta potential values are +16.91 mV for S-MNSP, +15.52
mV for SS-MSNP, and -15.02 for SS-MNP-RGD.

DLS measurements.

We estimated the sizes of SS-MSNP and SS-MSNP particles by DLS measurements. The
sample concentrations were set at 15 nM, and the data were collected at 25 °C. The average
sizes (Figure S1) of the particles are 179 nm (SS-MSNP) and 192 nm (SS-MSNP), which are

comparable to the size of the parent silica particles as observed in the SEM image (Figure 1).
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Figure S1. The Size distributions of SS-MSNP and SS-MSNP particles by DLS measurements.

PL Intensity

Wavelength, nm

€0 J

b R

. [ ]
50 4 a "
n
| |
40 4
_3)"
20 4
-

10 4

| |
0 T T

€00 0 80 80 100 120

Time, min

Figure S2. (a) Fluorescence (Ax=320 nm) spectra of a solution of 4 (10 uM) and NaNj; (150
uM) in CH3CN before and after UV illumination (365 nm) for 112 min; each spectrum was
recorded after 5 min photoirradiation, (b) Time-trace of the peak fluorescence intensities in ‘a’.
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Figure S3. Fluorescence (Ax=320 nm) spectra of solution of 4 (10 uM) and TCPP (5 uM) in

CH;3;CN before and after photoactivation at 532 nm (50 mW c¢m™2) for 70 min at 10 min

intervals.
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Figure S4. Absorption spectra of a solution of 4 (10 uM) and TCPP (5 uM) in CH3CN before
and after photoactivation at 532 nm (50 mW cm™?) for 30 min followed by UV illumination
(365 nm) for 100 min, each spectrum was recorded after 5 min photoirradiation.
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Figure S5. Fluorescence (A=320 nm) spectra of (a) S-MSNPs in a TCPP solution (5 uM) and
(b) an SS-MSNP solution in DMF before and after photoactivation at 532 nm (50 mW cm2)
for 60 min. The spectra were recorded at 10 min intervals of photoirradiation.
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Figure S6. Photostability of S-MSNPs and SS-MSNP. (i) The background level for S-MSNP,
(i1) the PL of S-MSNP, (iii) the background level of SS-MSNP, and (iv) the PL of SS-MSNP.
The samples were irradiated at (ii) 365 nm (5 mW cm, S-MSNP) and (iv) 532 nm (5 mW
cm2, SS-MSNP). The intensities were collected through a 420 nm long-pass filter (S-MSPN)
or a 640 nm long-pass filter (SS-MSNP).
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Figure S7. (a) Fluorescence (A=320 nm) spectra of a solution of S-QD-MSNPs before and
after photoactivation at 532 nm (50 mW cm?) for 60 min, and (b) time-trace of the peak
fluorescence intensities in ‘a’.

Figure S8. (a,b) Dark-field and (c¢) zoomed-in bright-field STEM images of MCF7 cells treated
with SS-MSNP-RGD. The images were recorded after critical drying and microtoming of the
cells incubated with SS-MSNP-RGD.



Figure S9. Time-lapse images of MCF7 cells incubated with the SS-MSNP-RGD conjugate
and Syto 16 for 30 min under continuous light irradiation.
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Figure S10. MTT cell viability histogram for MCF7 cells treated with different concentrations
of S-MSNP samples.



Figure S11. Optical images of samples and B6 mice. (a-d) bright-field/FL images of (1) PBS
(negative control), (2)S-MSNP, (3)SS-MSNP, and (4) SS-MSNP-RGD. (e-1) FL images of B6
mice (e) subcutaneously injected with a 200 pL (2 mg) TCPP-MSNP conjugate solution in
PBS, (f) subcutaneously injected with a 200 uL (2 mg) SS-MSNP-RGD solution in PBS, (i)
intravenously injected with a 200 uL (2 mg) S-MSNP solution in PBS and acquired at 1 h post-
injection, (j) intravenously injected with a 200 uL (2 mg) SS-MSNP-RGD solution in PBS
and acquired at 1 h post-injection, (k) the image of the mouse in ‘i' obtained 24 h post-injection,
(1) the image of the mouse in ‘j' obtained 24 h post-injection. (g, h) Pre-injection images. The
excitation source was 445-490 nm band-pass filtered light, and the FL was collected through a
515 nm LP filter.



