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Supporting information
S-1 Surface enhanced Raman scattering spectra of synthetic cannabinoids.

S-2 Surface enhanced Raman scattering spectra of methanol extracts of herbal highs.
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26 Figure S-1 Surface-enhanced Raman scattering spectra of synthetic cannabinoids obtained using a portable Raman spectrometer. The exposure

27 time was 1 s and 100 frames were averaged. The background is the spectrum of methanol.
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30 Figure S-1 (continued).
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Figure S-2 Surface-enhanced Raman scattering (SERS) and quantitative analysis of (a) sample B and

(b) sample C. Left panels are SERS spectra of the herbal highs (direct analysis), standard solutions and

background. Right panels are results of quantification of the synthetic cannabinoids in the herbal highs,

performed by gas chromatography. Open circles indicate the plots of serial dilutions, linear lines

indicate the results of linear regression, and plus symbols indicate the plots obtained from the samples.

S-5



800 500
Sample A Sample B
600 400 =
= Z 300 -
5 400 — AM-1220 5
= £ 200 - AM-2233
- AM-2233
b MM\P\_MMW\ ]
D L] I L 1 T I L L] 1 I 1 L L] D L] I L] 1 L] I L L] 1 I 1 L L]
1600 1200 800 400 1600 1200 800 400
Raman shift {cm_l) Raman shift {cm_l)
600 — Sample C Sample D
500 — 600 =
g 400 ‘/‘/\WIJ‘W’A\/ £ oo AM-1220
39 300 - a
£ £
200 — JWH-210 200 — AM-2233
100 MMW
O 1 I L 1 L I L] 1 ] l L L L] O L] I L] 1 L] I L 1 L l L L] L]
1600 1200 800 400 1600 1200 800 400
Raman shift {cm_l) Raman shift {cm_l)
Sample E Sample F
N N ,/\I\JW
Z 600 - Z 600 -
: : M
L AM-1220 &
£ 400 - £ 400 -
- - APINACA
M _J\JAF\MJ\AM
O 1 I L 1 L I L L] ] I L L L O 1 I L] 1 L] I L 1 L I L L L]
1600 1200 800 400 1600 1200 800 400

39
40

41

42

43

Figure S-3 Surface-enhanced Raman scattering spectra of methanol extracts of real herbal highs sold

on the street (blue) and standard synthetic cannabinoids (red). The spectra are offset for ease of

Raman shift {cm_l)

Raman shift {cm_l)

interpretation. These spectra were obtained using a Raman microspectrometer.
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Fig. S-3 (continued)
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