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Calculation for determination of the concentration of GNS-PVP, BGNS-Ag-PVP-1, BGNS-
Ag-PVP-2, and BGNS-Ag-PVP-3.

We first calculated the concentration of GNS-PVP according to the equation (1)-

o M (number of moles of Au)
B N x 0.05(L) (1)

Where C is the concentration of the GNS-PVP (mol/L), M is the number of moles of gold present
in GNS-PVP solution, and N is the number of gold atoms present in one nanostar. The GNS-PVP
volume was 50 mL. The gold concentration was determined from ICP-MS measurement. The gold
concentration was 200.6 ug/L for GNS-PVP. The number of gold atoms in a gold nanostar is
determined from the nanostar volume and gold density. The volume was calculated according to
the reported equation (2).!
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Where a is the radius of the spherical core of the GNS (25 nm), Ri is the base radius near the core
of a spike (10nm), r; is the radius of the hemispherical tip of a spike (2 nm), and h is the spike
length measured from the base to tip of the spike (90 nm). The atomic density is 59 atoms per
nm?3.! The volume of the GNS-PVP was calculated to be 289580.416 nm?>. The concentration of
the GNS-PVP was calculated to be 3.5 pmol/L. For our SERS study, GNS-PVP was concentrated
2.5 times, and the final concentration of GNS-PVP was 8.75 pmol/L. The concentration of BGNS-
Ag-PVP-1, BGNS-Ag-PVP-2, and BGNS-Ag-PVP-3 was calculated by following the previous
calculation method. The gold concentration was 202.8. 205.4, and 200.5 pg/L for BGNS-Ag-PVP-
1, BGNS-Ag-PVP-2, and BGNS-Ag-PVP-3, respectively. The concentration of the BGNS-Ag-
PVP-1, BGNS-Ag-PVP-2, and BGNS-Ag-PVP-3 was calculated to be 3.53, 3.58, and 3.49
pmol/L, respectively. The final concentration of the BGNS-Ag-PVP-1, BGNS-Ag-PVP-2, and
BGNS-Ag-PVP-3 was concentrated and adjusted to 8.75 pmol/L.
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Figure S1. Images of GNS, BGNS-Ag-1, BGNS-Ag-2, and BGNS-Ag-3 after 0 days of synthesis
(a), and after 10 days of synthesis (b) indicating aggregation of nanoparticles. UV-vis absorbance
spectra of GNS, BGNS-Ag-1, BGNS-Ag-2, and BGNS-Ag-3 after 0 days of synthesis, and after

10 days of synthesis (c).



Figure S2. STEM image of BGNS-Ag-PVP-3 after 90 days of synthesis.

Mz

0.1 uM

~_4”/\\«'“<1J1Befyhqrvﬁ/\ﬁw//\\VN»_wwf/\\w/““~f-'~»-—

Blank
Y e Tl VORI R NP W e W

1100 1200 1300 1400 1500 1600
Raman shift (cm™)

Raman Intensity (a.u.)

Figure S3. The SERS spectra of Mz at 0.1 uM and 1 nM concentration.
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Figure S4. The Raman band intensity of Mz is at 1365 cm! of five different batches of BGNS-

Ag-PVP-3.
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Figure S5. The SERS spectra of Mz at 0.1 uM and 5 nM concentration where Mz is spiked with

human urine.
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