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Supplementary Figures:

Fig. S1: SEM images of non-porous Au (top) and Ag (bottom) film on Cu substrate obtained
in the absent of block polymer.



Fig. S2: SEM images of the mesoporous Au film prepared by micelle-assisted electroless
chemical deposition on gold-coated silicon wafer: (a) low-magnification and (b) high-
magnification views.



Fig. S3: SEM images of Mp-Au/Cu obtained using precursor solutions containing 20, 30, and
40 mM HAuCl, during electroless displacement deposition, showing the effect of precursor

concentration on pore uniformity and film continuity.
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Fig. S4: SEM images of Mp-Au/Cu obtained after 10, 15, 30, and 45 min of displacement

deposition, showing the progressive development of porosity and surface coverage with

increasing reaction time.



Fig. S5: SEM images of Mp-Ag/Cu obtained after 1, 5, 10, and 20 min of displacement

deposition (inset: low magnification images), showing the progressive development of porosity

and surface coverage with increasing reaction time.
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Pore size distribution of (a) Mp-Au/Cu after 60 min and (b) Mp-Ag/Cu after 10 min

Fig. S6

of electroless displacement deposition, demonstrating uniform mesopore distribution in both

systems.
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Fig. S7: TEM and AED pattern of MpAu film showing diffuse rings corresponding to real-

space periodicity consistent with the mesoporous architecture.
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Fig. S8: High-resolution XPS spectra of Mp-Au/Cu showing characteristic (a) Ols and (a)

Cu2p.
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Fig. S9: High-resolution XPS spectra of Mp-Ag/Cu showing characteristic (a) Ols and (b)

Cu2p.
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Fig. S10: SEM image of the mesoporous Au film (A). (B, C) Electric field intensity maps

(|E|*/ |Eo[?) of the top surface of the film when it is excited at A = 785 nm under plane-wave
excitation with two orthogonal linear polarizations; the polarization in (C) is rotated by 90°
relative to (B). Green arrows indicate the polarization direction of the incident plane wave.
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Fig. S11: Electric field intensity maps (|E|*/ |Eq|?) of the top surface of a roughened Au film
with RMS = 3 nm and effective grain size = 50 nm. The field intensity in (A) is normalized to
the maps of the mesoporous Au films, whereas (B) is decreased to 0.02 of the normalized field

to show the disperse electric field intensity.
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Fig. S12: Reproducibility of Mp-Au—based biosensing. Average Raman intensities from seven

independent biological replicates prepared under identical conditions, showing minimal

variation across replicates and confirming high reproducibility of the assay (mean = SD, n =

3).
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Fig. S13: A polynomial fit (3" order) was applied to the logarithmic relationship between

protein (IL-1B) concentration and SERS response, resulting in an R? value of 0.9926.



Supplementary Table S1: Comparison of IL-1B sensors
This table summarizes representative IL-1B biosensing platforms reported in the

literature, comparing analytical formats, sample matrices, limits of detection (LOD) and linear

ranges.

Platform Matrix LOD Reference

(Linear Range)
Mp-Au/Cu for SERS biosensing. | Buffer 17.6 pg/mL This work.

(proof-of-concept)

(0.02-1.0 ng/mL)
AuNPs-modified fiber-optic | Serum/biofluids 21 pg/mL !
particle plasmon resonance

(0.050-10 ng/mL)
PEDOT/4-aminothiophenol- Serum 26.25 pg/mL 2
modified SPCE Sensor.

(1.05 ng/mL-10.5

pg/mL)
Screen-printed carbon electrode- | Serum/Saliva 0.38 pg/mL 3
based electrochemical dual sensor.

(0.5-100 pg/mL)
Electropolymerization-based Serum 0.23 pg/mL 4
molecularly imprinted
electrochemical sensor. (0.1 pg/mL -

1.05 pg/mL)
SPR-based plastic optical fiber | Biofluids 271 pg/mL 3
immunosensor.

(0.4-70 ng/mL)
Electropolymerized MIP-based Serum 252 pg/mL 6
SPCE biosensor.

(100-1000 pg/mL)
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