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Figure S1. Unprocessed spectra corresponding to Figure 2 (F, G). (A), 1D spectra of 2 mL 0.5 mg/mL diazepam standard recorded by the device.

These data are not averaged or normalized. (B), Contour plot of A.
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Figure S$2. HSFs for diazepam and clobazam at a range of concentrations expressed as percentage of pharmaceutical dose, where Smg/mL is equivalent
to 100 % for both. (A-C), FSFs for S0 %, 100 % and 200 % diazepam pharmaceutical tablet extract. (D-F), FSFs for S0 %, 100 % and 200 % clobazam
pharmaceutical tablet extract. (G), Shift in emission max for diazepam from S % to 200 % pharmaceutical dose (0.25-10 mg/mL). (H), Plotted rela-
tionship of diazepam fluorescence emission peak (channel 6) against concentration. (I), Shift in emission max for clobazam from S % to 200 % phar-
maceutical dose (0.25-10 mg/mL). (J), Fluorescence emission peak of clobazam (channel 4) plotted against concentration.
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Figure S3. Absorbance spectra for a selection of 24 benzodiazepine standard solutions, S pg/mL. (A), Overlay of spectra for all compounds (grey)
with mean average (black). (B), Grouped spectra for the 1,4-benodiazepines with exemplar chemical structure. (C), Grouped spectra for the
triazolobenzodiazepines. (D), Grouped spectra for thienotriazolodiazepines. (E), Absorbance spectrum of clobazam, a 1,5-benzodiazepine.
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Table S1. The dataset used for training predictive models. The class names of the training examples are derived from the Drug, Variant, and
Concentration labels below, for example: “Heroin [SP908, 1mg-mL]”. Labels that are not applicable are listed as “NA” and are excluded

from the class name, for example: “No Drug [White Paper]”.

Drug Variant Concentration # Samples
2C-B NA 2mg/mL 14
4-AcO-DMT NA NA 13
4-MMC SP940 2mg/mL 20
Alprazolam NA Low (0.25 mg: 0.1 14
mg/mL)
Medium (0.5 mg: 0.2 13
mg/mL)
High (1.5 mg: 0.6 mg/mL) 20
Amphetamine SP956 2mg/mL 20
Bromazolam BDP, SP993 NA 13
BDP-2, SP995 NA 13
TICTAC 0.15 mg: 0.06 mg/mL 13
NA Low (0.5 mg: 0.2 20
mg/mL))
Medium (1 mg: 0.4 20
mg/mL)
High (2 mg: 0.8 mg/mL) 20
Buprenorphine NA Img/mL 14
Clonazepam NA Low (0.5 mg: 0.2 mg/mL) 13
Medium (1 mg: 0.4 20
mg/mL)
High (2 mg: 0.8 mg/mL) 20
Cocaine SP909 Img/mL 20
SP938 2mg/mL 20
Diamorphine NA Img/mL 14
Diazepam NA Low (5 mg: 2 mg/mL) 13
Medium (10 mg: 4 13
mg/mL)
High (20 mg: 8 mg/mL) 20
Etizolam TICTAC, SP466 NA 13
NA Low (0.75 mg: 0.3 20
mg/mL)
Medium (1.5 mg: 0.6 20
mg/mL)
High (3 mg: 1.2 mg/mL) 20
Etonitazene-(FB) NA 0.05mg/mL 20
0.1lmg/mL 20
0.25mg/mL 20
0.5mg/mL 20
Etonitazene-(S) NA 0.05mg/mL 20
0.lmg/mL 20
0.25mg/mL 20
0.5mg/mL 20
Flualprazolam NA Low (0.15 mg: 0.06 20
mg/mL)
Medium (0.5 mg: 0.2 20
mg/mL)
High (1.5 mg;: 0.6 mg/mL) 20
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Flubromazepam NA Low (2 mg: 0.8 mg/mL) 20
Medium (5 mg: 2 mg/mL) 20
High (10 mg: 4 mg/mL) 20
Flubromazolam NA High (0.5 mg: 0.2 mg/mL) 20
Heroin SP1029 Img/mL 14
SP908 Img/mL 20
SP975 Img/mL 14
SP978 Img/mL 14
SP991 Img/mL 14
Heroin+Nitazene BU-20%-1 Img/mL 14
BU-20%-2 Img/mL 14
BU-20%-3 Img/mL 12
BU-20%-4 Img/mL 20
SP1019+SP986 Img/mL 13
SP1035 Img/mL 12
SP986 Img/mL 13
Ketamine SP932 2mg/mL 20
NA 2mg/mL 11
LSD NA NA 10
Lorazepam NA Low-(H) (1 mg: 0.4 20
mg/mL)
Low (0.5 mg: 0.2 mg/mL) 20
Medium (2 mg: 0.8 20
mg/mL)
High (4 mg: 1.6 mg/mL) 20
MDMA NA 2mg/mL 10
Methamphetamine NA 2mg/mL 10
Methylphenidate NA 2 mg/mL 14
Metonitazene-(S) NA 0.0Smg/mL 20
0.1mg/mL 20
0.25mg/mL 20
0.5mg/mL 20
Nitrazepam NA Low (5 mg: 2 mg/mL) 20
Medium (10 mg: 4 20
mg/mL)
High (20 mg: 8 mg/mL) 20
No Drug Caffeine 0.5 mg/mL 20
EtOH NA 20
Ibuprofen 80 mg/mL 14
Paracetamol 200 mg/mL 14
White Paper NA 20
Oxycodone NA 4 mg/mL 9
Temazepam NA Low (10 mg: 4 mg/mL) 13
Medium (20 mg: 8 20
mg/mL)
High (40 mg: 16 mg/mL) 20
Tramadol NA 20 mg/mL 14
Xylazine NA Img/mL 14
Xylazine+Caffeine NA 2mg/mL 10
Zopiclone NA Low (3.75 mg: 1.5 20
mg/mL)
Medium (7 mg; 2.8 20
mg/mL)
High (15 mg: 6 mg/mL) 20

S6



S7



A 09- B

lon m
0.8 Clonazepa Standard g, Standard Tablet
’ —— Tablet
0.7
506
<
8051 E
c =3
So4 & 320
5 &
3 0.3 300
0.2
280
0.1
0.0 260
200 225 250 275 300 325 350 375 400
A (nm) Agm(nm) Aegm(nm)
D 094 . E
aal] Diazepam Standard 380 Standard Tablet
: —— Tablet
0.74 \ o 360
506 N
< O _ 340 _ 340
8081 cl =N £ £
S04 \ﬁ 320 ! E 320
203
0.24
0.14
0.0 T T T T T ]
200 225 250 275 300 325 350 375 400
A (nm) hgm(nm)
G 09 . H
Nitrazepam Standard
0.8 4 ——Standard 380 Tablet
—— Tablet
360
340
3
£
& 320
O'O- T T T T T T T  §
200 225 250 275 300 325 350 375 400
A (nm) Agm(nm) hgm(nm)
0.9+ .
J Zopiclone K Standard Tablet
0.8 Standard 380
. o] —— Tablet
0.7 N
ol G
506+ N =
< o — 340
§ 0.5 O:\/ E
S04 N 330
5. )
34
g N\ 300
0.24
280
0.1
0.0 — 260
200 225 250 275 300 325 350 375 400 300 400 500 400 500 600
A (nm) hgm(nm) hgm(nm)

Figure $4. Comparative absorbance spectra and HSF for benzodiazepine standards and samples prepared from tablet material. (A), Absorption spectra
for clonazepam standard and tablet extraction at S pg/mL. (B, C), HSFs for standard and tablet extraction at 0.4 mg/mL.(D), Absorption spectra for
diazepam standard and tablet extraction at S pig/mL. (E, F), HSFs for standard and tablet extraction at 1 mg/mL. (G) Absorption spectra for nitrazepam
standard and tablet extraction at S pig/mL. (H, I), HSFs for standard and tablet extraction at 0.5 mg/mL. (J) Absorption spectra for zopiclone standard
and tablet extraction at 5 pug/mL. (K, L), HSFs for standard and tablet extraction at 1.5 mg/mL.
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