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Section 1: Separation and concentration of drug additives from real human urine. 

 

  Figure S1. Schematic procedures for separation and concentration of drug additives from real 

human urine. 

 

Section 2: Nanoparticle size and interparticle gap distribution histograms of GNPs monolayer. 

 

Figure S2. (A) SEM and (B) TEM observations on GNP arrays. (C) Absorbance spectra of GNP 

colloids (black line) and self-assembled arrays (red line) transferred onto quartz glass surface. (D) 

Nanoparticle size distribution histograms of GNPs monolayer. (E) Interparticle gap distribution 

histograms of GNPs monolayer. 

The statistical average diameter of GNPs is about 32±2.1 nm (Figure S2D) and the statistical 

distances between GNPs of the monolayer are ca. 2–3 nm (Figure S2E). These interparticle gaps can 

produce strong electromagnetic enhancement (EM) which can lead to a significant enhancement of 

SERS signals. 
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Section 3: The Raman spectra of MAMP. 

 

Figure S3 The normal Raman spectrum of MAMP powder. 

 

Section 4: The SEM observation of GNP arrays on Si wafer surface. 

 

Figure S4. The SEM observation of GNP arrays on Si wafer surface. 

 

Section 5: The linear relationship between intensity at 1030 cm-1 and concentration of MAMP. 

 

Figure S5. The linear relationship between Raman intensity at 1206 cm−1 and the logarithm of 

MAMP concentrations. 
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The intensity of the 1206 cm−1 peak exhibited a good linear relationship with the concentration 

ranging from 100 ppm to 10 ppb. The calibrated linear regression equation is I1206 = [MAMP]*108.99 

+ 243.25, and the correlation coefficient (R2) is 0.8865. 

 

Section 6: The SERS spectra for the multiphase detection of CV and MAMP. 

 

Figure S6. SERS spectra for the multiphase detection of 0.05 nmol CV and 57.1 nmol MAMP (red line), sole 

0.025 nmol CV (black line) and 57.1 nmol MAMP (blue line) in human urine. 
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