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Equation S1:

DOX drug loading efficiency was calculated from the following equation[1,2]:

_ - 1000MV (Cy — C,)
Drug Loading Ef ficiency (%) = — * 100%

where V is the volume of the supernatant, C and C, are the initial and equilibration concentration
of DOX in the MSN samples, M is the molar mass of DOX, and m is the mass of MSN samples.

y = 5.308*x - 0.0001045
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Figure S1: Doxorubicin calibration curve at 480nm wavelengths
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Figure S2: TEM Surface Morphology Comparison of MSN-disulfide
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Figure S3: SEM Surface Morphology Comparison of MSN-disulfide
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Figure S4: Zeta potential Comparison of MSN-AW to disulfide-MSN

Material Zeta Potential (mV)
MSN-AW -20.8 £ 11.8
MSN-5%SS -23.6+13.4
MSN-10%SS -21.5+10.4
MSN-15%SS -16.6 + 14.4

Table S1: MSN Zeta Potential among various disulfide concentrations.

Equation S2:

Interplanar spacing (dioo) was calculated by using Bragg’s Law[3]
dioo = 2 * sinbygo

where (dioo) is the interplanar distance (A), A is the wavelength of the Cu Ka radiation, and 0 is
the position of the peak (degrees). The pore size (ay) can be calculated through Bragg’s Law,

such as:
2 d
ap =—
0 \/§ 100

Material dioo A) di1o A) d200 A)
MSN-AS 4.78 3.21 2.37
MSN-5%SS 4.82 3.02 2.33
MSN-10%SS 4.59 2.65 2.31
MSN-15%SS 4.59 2.65 2.28

Table S2: MSN-AS nanocarrier using lattice parameter analysis via XRD
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Material dioo A) di1o A) d200 A)
MSN-AW 4.84 2.77 2.37
MSN-5%SS-AW 4.74 2.71 2.34
MSN-10%SS-AW 4.53 2.63 2.27
MSN-15%SS-AW 4.58 2.64 2.29
MSN-10%SS-DOX 0.96 - -

Table S3: MSN-AW nanocarrier using lattice parameter analysis via XRD
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Figure S4: (a) XRD analysis between MSN-AS, MSN-AW, MSN-DOX, and MSN-DOX-DTT to
show deformed structure after pore filling, and (b) FTIR analysis between MSN-AS, MSN-AW,
MSN-DOX, and MSN-DOX-DTT.
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