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Movies

Movie S1. Ultra-portable device detection of synthetic cannabinoids on variety of physical matrices. See video file in online
supporting information.
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Figures

MOME-den PINACA

Figure S1. Example FSFs for the range of ‘core’ moieties that give rise to SC fluorescence.
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Figure S2. Further details of device design. (i) Custom PCB with power handling and conversion, LED driver, ADC and
microcontroller. (ii) LED ring for reporting. (iii) ventilation for heatsink. (iv) Photodiode (one of four). (v) The heatsink. (vi) a
sapphire window to protect the bandpass filters. (vii) bandpass filter (one of four).
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Figure S3. Fluctuation in signal for each recorded change with respect to time.
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Figure S4. Fluorescence spectral data for an example SC (MDMB-4en-PINACA) on paper and in solution (MeOH). Each row
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Figure SS5. Structures of analytes shown in Figure 5.
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Silica TLC plate showing ASP 1-20, run in hexane : diethyl ether, 2 : 1

Silica TLC plate showing ASP 1-20, run in toluene : diethyl amine, 9 : 1

Figure S6. TLC Data of extractions from samples ASP 1-20.
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Figure S7. Labelled '"H NMR of ASP1 in CDCl;.
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Figure S8. Labelled 'H NMR of ASP2 in CDCl;.
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Figure S9. Labelled '"H NMR of ASP3 in CDCl;.
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Figure S11. Labelled 'TH NMR of ASP5 in CDCls.
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Figure S12. Labelled '"H NMR of ASP6 in CDCl;.
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Figure S13. Labelled '"H NMR of ASP7 in CDCl;.
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Figure S20. Labelled '"H NMR of ASP14 in CDCl;.
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Figure S21. Labelled 'H NMR of ASP15 in CDCl,.
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Figure S22. Labelled '"H NMR of ASP16 in CDCl;.
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Figure S23. Labelled '"H NMR of ASP17 in CDCl;.
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Figure S24. Labelled 'H NMR of ASP18 in CDCl;.

S28



h
_u_l ]
d-_z
0T+ _ / WOIld-8NaN-45
aurrrr.._.
0z /
w.rrrr._._
0e-| M,zf.i_ \.ﬁx\m:.f_m_,
b
o] 5 | /M,_.\_\l.m rfﬂvm—.\\h
RLEL ‘__.
Fiarad 2 J
] ol O /,,./o
: _ N {y
0T B . L (5% ~, EL
(w) £ (M1 () £y'TT'BT'ED _ﬁ_‘ g
oo | ! ! ! | ! ! | ! = o ! /Mﬂﬂ.
g [1] ar4 af £ 90 H's Facii:] YA SEB " |
d) | | (w)lL e (P} $2 (w) & [w) (pp) s Pt (s) 1z | || (BP) ST '
044 E6T [ | L | irr [ [[E5F || | [ G5°L || 86% |
(d) .2 e @ s| (Pt @) 1| (w) o N.._u
o8- G50 | ! I I ! ! ! 1 (4 | ! /W, | | I !
P ez v et M 25 rr.am.._. YOVNId-Uat-giNaOnN
06 _denc.
% 1y
oot | | | | | k | | | x | | | | f _ | ___ |
e ') Fof i e gw Vit D T
0TI L] i ! ! ] ] i i ! ! ] I“_”T-...-...m___‘ i !
L
funm_lh...o ﬁ ﬁ/irn_
07T | l 1} | | ! 1} 1} 1 | | 1} _/aul.....up Ll i L}
J N[ Lo
o ___;/a
z 2 |
Gmﬁl i 1 1 { 1] 1 1 1 1 1] i 1 A ﬂﬁu—m— iLis
L It
0r1] ! 1 ._N | BT dSW

S29

Figure S25. Labelled 'H NMR of ASP19 in CDCl;.
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Figure S26. Labelled 'H NMR of ASP20 in CDCl;.
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Figure S27. Labelled '"H NMR of ASP21 in CDCl;.
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Figure S28. Labelled 'H NMR of ASP22 in CDCl;.
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Figure S29. Labelled 'H NMR of ASP23 in CDCl;.
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Figure S30. Labelled '"H NMR of ASP24 in CDCl;.
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Figure S31. Labelled '"H NMR of ASP25 in CDCl;.
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Figure S32. Labelled 'TH NMR of ASP26 in CDCl;.
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Figure S33. Labelled '"H NMR of ASP27 in CDCl;.
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Figure S34. Labelled 'H NMR of ASP28 in CDCl;.
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Figure S35. Labelled 'TH NMR of ASP29 in CDCl;.
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Figure S36. Labelled 'H NMR of ASP30 in CDCl;.
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Figure S37. Labelled '"H NMR of ASP31 in CD;0D.
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Figure S38. Labelled 'H NMR of ASP32 in CD;0D.
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Figure S39. Labelled '"H NMR of ASP33 in CD;0D.
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Figure S40. Labelled 'H NMR of ASP34 in CD;0D.
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Figure S41. Labelled '"H NMR of ASP35 in CD;0D.
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Figure S42. Labelled '"H NMR of ASP36 in CD;0D.
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Figure S43. Labelled '"H NMR of ASP38 in CD;0D.
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Figure S44. Labelled 'H NMR of ASP39 in CD;0D.
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Figure S45. Labelled '"H NMR of SP066 in CD;0D.
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Figure S46. Labelled 'TH NMR of SP067 in CD;0D.
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Figure S47. Labelled '"H NMR of SP068 in CD;0D.
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ASP2: 5SF-MDMB-PINACA
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Figure S48. Extracted Mass Spectra from LC-MS Analysis for ASP2.

ASP3: AMB-FUBINACA
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Figure S49. Extracted Mass Spectra from LC-MS Analysis for ASP3.
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ASP4: MDMB-4en-PINACA
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Figure S50. Extracted Mass Spectra from LC-MS Analysis for ASP4.
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Figure S51. Extracted Mass Spectra from LC-MS Analysis for ASPS5.
ASP6: MDMB-4en-PINACA
+ESI Scan:1 (rt: 4.933 min) Frag=160.0V ASP6_Pos_7min_Poro_D_SA Al_ct_13865.d
+358.2338
*380.2005 {757 ioe6
“213.1028
208.1915
417.2612
145.0304 325.1860 459.2967
600555 1020913 | 1710851 |, Lo L. L st71ss  se47761 650.3070 ol s 9220081
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 930 960 98O

Counts vs. Mass-to-Charge (m/z)

Figure S52. Extracted Mass Spectra from LC-MS Analysis for ASP6.
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ASPS8: 4F-MDMB-BINACA
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Figure S53. Extracted Mass Spectra from LC-MS Analysis for ASPS.
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ASP11: MDMB-4en-PINACA
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Figure S54. Extracted Mass Spectra from LC-MS Analysis for ASP11.
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Figure S55. Extracted Mass Spectra from LC-MS Analysis for ASP12.
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ASP13: MDMB-4en-PINACA
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Figure S56. Extracted Mass Spectra from LC-MS Analysis for ASP13.

ASP14: SF-MDMB-PINACA
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Figure S57. Extracted Mass Spectra from LC-MS Analysis for ASP14.

ASP15: SF-MDMB-PINACA
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Figure S58. Extracted Mass Spectra from LC-MS Analysis for ASP15.
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ASP16: SF-MDMB-PINACA
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Figure S59. Extracted Mass Spectra from LC-MS Analysis for ASP16.

ASP17: SF-MDMB-PINACA
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Figure S60. Extracted Mass Spectra from LC-MS Analysis for ASP17.
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ASP18: 5F-PB-22
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Figure S61. Extracted Mass Spectra from LC-MS Analysis for ASP18.
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ASP19: SF-MDMB-PICA
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Figure S62. Extracted Mass Spectra from LC-MS Analysis for ASP19.

S58



ASP22: MDMB-4en-PINACA
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Figure S63. Extracted Mass Spectra from LC-MS Analysis for ASP22.
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Figure S64. Extracted Mass Spectra from LC-MS Analysis for ASP23.

ASP24: MDMB-4en-PINACA
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Figure S65. Extracted Mass Spectra from LC-MS Analysis for ASP24.
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ASP25: SF-MDMB-PICA
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Figure S66. Extracted Mass Spectra from LC-MS Analysis for ASP25.
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Figure S67. Extracted Mass Spectra from LC-MS Analysis for ASP26.
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ASP28: SF-MDMB-PICA
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Figure S68. Extracted Mass Spectra from LC-MS Analysis for ASP28.
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ASP29: MDMB-4en-PINACA

x106 [+ESI Scan:1 (rt: 4.933 min) Frag=160.0V ASP21_9_Pos_7min_Poro_D_SA_Al_ct 20824.d

*213.1031

145.0399
117.0448 | 171.0556

+358.2215

298.1919

279.1592

326.1871
L

*380.1987

4313025

498.3193 poA77E8

683.3158

*737.4042

i

817.3432

922.0104

Figure S69. Extracted Mass Spectra from LC-MS Analysis for ASP29.
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ASP30: SF-MDMB-PICA
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Figure S70. Extracted Mass Spectra from LC-MS Analysis for ASP30.
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Tables

Table S1. Summary results for the confirmatory analysis using the combined TLC, NMR and LC-MS workflow. Only controlled
substances are listed. Compounds that were detected in LC-MS but not identified in the NMR have been indicated with an Asterix

(*)-

Sample Workflow Results
ASP 1 -
ASP2 SF-MDMB-PINACA
ASP 3 5F-MDMB-PINACA, AMB-FUBINACA
ASP4 MDMB-4en-PINACA
ASP5 SF-MDMB-PICA
ASP 6 MDMB-4en-PINACA
ASP7 -
ASP 8 4F-MDMB-BINACA
ASP9 Cannabis*
ASP 10 -
ASP 11 MDMB-4en-PINACA
ASP 12 MDMB-4en-PINACA
ASP 13 MDMB-4en-PINACA
ASP 14 Cannabis*, SF-MDMB-PINACA*
ASP 15 SF-MDMB-PINACA
ASP 16 5SF-MDMB-PINACA
ASP 17 5F-MDMB-PINACA
ASP 18 5F-PB-22, SF-AKB48
ASP 19 MDMB-4en-PINACA, SF-MDMB-PICA, SF-AMB-PINACA*
ASP 20 -
ASP 21 --
ASP 22 MDMB-4en-PINACA
ASP 23 MDMB-4en-PINACA
ASP 24 MDMB-4en-PINACA
ASP 25 5F-MDMB-PICA, 4F-MDMB-BINACA
ASP 26 MDMB-4en-PINACA
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ASP 27

ASP 28 SF-MDMB-PICA, FUB-144, 5SF-MDMB-PINACA*
ASP 29 MDMB-4en-PINACA
ASP 30 SF-MDMB-PICA, FUB-144, 5SF-MDMB-PINACA*
SP066 SF-ADB
SP067 SF-PB-22
SP068 MDMB-CHMICA
ASP 31 --
ASP 32 -
ASP 33 --
ASP 34 MDMB-4en-PINACA
ASP 35 MDMB-4en-PINACA
ASP 36 --
ASP 38 --
ASP 39 --
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Table S2. Results of trial of 181 paper (letters, cards etc.) samples seized from prisons highlighting the effect of changing detection

threshold.
High Sensitivity Threshold High Specificity Threshold
(~12% false positive threshold) (~6% false positive threshold)
Positive 50 47
False Negative 14 17
Negative 103 110
False Positive 14 7
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