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Figure S1. Histogram of pore sizes obtained by analyzing top view FE-SEM images of oxidized pSiRF with Image]
software.
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Figure S2. FESEM images of: (a) neat pSiRF, (b) pSiRF after PLA deposition, (c) PLA-coated pSiRF after cleaning of the
top surface with a chloroform-soaked tissue.
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Figure S3. (a) Cross-sectional FESEM image, (b) EDX carbon mapping of PLA-modified pSiRF, (c) measured area
(percentage of carbon signal) from graph (b). Different areas were divided with the white bars starting from the top:
Vacuum, PLA layer on top of pSi, pSi pores and bulk Si.
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Figure S4. TGA thermograms of PLA (a) in the bulk, (b) inside the pores of pSiRF with an average pore diameter 12 + 5
and pore length 14.6 + 0.5 um. The heating ramp was conducted from 50 to 880 °C with a heating rate of 10 °C per minute
in a 15 mL/min Nitrogen gas flow. The terms W and dW/dT are the mass and the mass derivative, respectively.
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Figure S5. Plot of wavelength shift of four sets of PLA modified pSiRF sensors in the dry state, after incubation in 0.10,
0.25, 0.50, and 1.00 mg mL" of proteinase K solution for 0, 30, 60, 120, 240 and 360 min. The error bars are the standard
deviation (n=3).

The refractive index of the void in the pores and the spectral peak position was studied using a series of organic solvents.
These organic solvents were used in previous studies to ascertain how pSi sensors respond to changes in their porous
medium [1,2] In our work, methanol, ethanol, ethyl acetate, hexane, isopropanol, and ethylene glycol were used to
infiltrate the pores of bare pSiRF and the changes were monitored by RIfS (Figure S6). The refractive indices of the
solvents outside the pSiRF pores were measured with an Abbe refractometer. The positions of the peaks observed in RIfS
were plotted against the refractive indices of the solvents. Based on a fit of these data, the refractive index of the dried
PLA modified pSiRF was calculated (Table S1).
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Figure S6. Plot of the wavelength shift of neat pSiRF versus refractive indices of methanol, ethanol, ethyl acetate, hexane,
isopropanol and ethylene glycol infiltrated the pores, (1(nm) = 147.38 nm x n + 364 nm, R?=0.98). The data are presented as
mean value of three measurements with the standard deviation as error. The solid red line corresponds to a linear least-

squares fit of the data.

Table S1. Calculated refractive index of the void (PLA plus air) in pSiRF(dried state) from Figure S3. The refractive index
shift was calculated by subtracted n values at a given time (1) from the 7 at time zero (7).

Incubation time (min)

Refractive index of the void #void

Refractive index shift

(PLA+air) in pSiRF (ne-11ref)
0 1.262 0.000
30 1.224 -0.038
60 1.170 -0.092
120 1.072 -0.190
240 1.011 -0.251
360
1.006 -0.256
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Figure S7. Plot of pore filling vs. refractive index of the voids (filling% = 234 nwi-235, R>=0.99). The solid red line
corresponds to a linear least-squares fit of the pore filling data.
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Figure S8. Dry ellipsometric thickness of PLA film on planar Si versus enzymatic degradation time in 1 mg mL"!
proteinase K, (D (nm)= 858 nm — 2.27 min™ x tag, R?>=0.97). The data were presented as mean value of three measurements
with standard deviation as error. The solid red line corresponds to a linear least-squares fit of the ellipsometric data.
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Figure S9. Bacteria growth curve of P. aeruginosa (PAO1) grown at 37°C, 200 rpm, for 24 h. The error bars indicate
standard deviation (n=3 technical replicates: filled wells with bacterial cultures).
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