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Intra-Run reproducibility and accuracy
Reproducibility and accuracy intra-run result at
cut-off level are reported in Table 3.

Inter-Run reproducibility and accuracy
Reproducibility and accuracy inter-run result at
cut-off level are reported in Table 4.

Testing for drugs of abuse in oral fluids can strongly benefit the criminal justice field
as a less invasive and cost-effective approach for drug detection when compared to
blood or urine sampling. Oral fluid analysis has facilitated laboratory analysis for
many drugs of abuse and is a constantly evolving analysis procedure which benefits
from increasingly sensitive methods of detection. The Laser Diode Thermal

Recovery result
Recovery results are reported in Figure 2
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Desorption (LDTD) source combined with Mass spectrometry is presented as a new D (ng/m) (ng/ml) (%) (%) D (ng/mi) (ng/ml) (%) (%)

screening tool for drug analysis in Oral Fluids. Analysis speed of LDTD provides 10 6 106 18,5  106,4 10 18 10,6 13,8 1055

accurate results in seconds in combination with exceptional specificity of MS ig - 20 2 — ig 1: icl)'g 182:35 1823

instruments make a powerful platform for the screening of different drugs of abuse - 2 121"00 Z:Z 183:: > 18 20 51 1003

and new emerging drugs. Different extraction procedures are available; however 10 6 9,7 32 97 4 10 18 10,0 5,0 100,2

those methods depend on specific drug conditions: basic or acid drugs / hydrophilic 10 6 10,2 41 1021 10 18 10,2 45 1019

or hydrophobic. A new extraction approach, Supported Liquid Extraction (SLE+) is MDA R 6 104 99 1039 MDA D | gl 78 1008 N I I
. . MDEA [T 6 10,3 47 1032 MDEA [T 18 10,2 40 1015 o/ o o B 5§ EBEBEESEB=SB=

evaluated as generic extraction procedure. wova R 3 10,3 s 1026 voma  BRL. 18 10,2 s 1015 o Qf A & &7

10 6 100 59  100,5 10 18 10,1 52 1015 < I

LDTD lonization Source: 5 6 51 7,3 101,8 5 18 5,0 5,6 99,8 Figure 2 Extraction recovery result

The LDTD uses a Laser Diode to produce and control heat on the sample support 20 6 19,1 3,4 95,3 20 18 200 9,8 99,8

which is a 96 well plate. The energy is then transferred through the sample holder to 20 CE s 62 1023 20 I 00 110 105,

the dry sample which vaporizes prior to being carried by a gas in an APCI region. Table 3 Intra-run reproducibility and accuracy Table 4 Inter-run reproducibility and accuracy.

Commun drug interferences
Common drug interferences are
evaluated by adding a cocktail of
known drugs to the QC .Results are
reported in Table 7.

High efficiency protonation with strong resistance to ionic suppression characterize
the ionization due to the absence of solvent and mobile phase. This allows very high
throughput capabilities of 9 seconds sample-to-sample analysis time, without carry
over.

Wet stability of extract sample

Following the extraction, sample are keep at 4°C.
Samples were re-analyzed after 24 hours.
Reproducibility and accuracy result are reported in

Matrix selectivity and Matrix effect evaluation

The % of interferences at lower standard for six different matrices was evaluated as
measurement of selectivity.

ﬁ Table 5. A interference less than
T >0 tained | 3 Compound | | M1 | M2 | M3 | M4 | M5 | M6 IMcCompound | | Pool1 |Pool 2| Pool3 |
Compound | Conc. | N | Mean | %RSD 6 are obtained for eac Mean 1180 11,20 920 910 880 850 Mean 953 9,65 10,02
I (ng/ml) (ng/ml) (%) (%) matrix. Similarly, matrix effects [U:LCellls %RsD 125 33 7,4 152 140 7.8 N %RsD 142 78 67
Samp|e preparation: 10 3 9,7 4,7 97,4 were evaluated by splklng QC %Nom 118,0 1120 92,0 91,0 88,0 85,0 %Nom 953 965 1002
Supported Liquid Extraction (SLE): Butalbital 20 3 20,6 13,4 1026  ci diff . . Mean 18,90 20,70 21,30 22,05 20,10 24,90 Mean 22,76 21,81 23,42
PP g : e B 5 T B e In six different negative urines. A %RSD 99 142 106 14,9 3.6 5.7 Butalbital D | G 88 148
ISOLUTE-SLE+ (400uL) 5 . 53 S Results are reported in Table 6. %Nom 945 1035 1065 1103 1005 1245 %Nom 1138 109,01 117,
- 200 plL sample = = 5 50 o6 7 Mean 9,00 920 960 880 990 10,80 Mean 1026 9,72 10,40
: ’ ’ ’ %RSD 0
- 10 pL of internal standard (IS) 10 3 11,4 1,9 1144 . P A | L | S | A
_ . . m %Nom 90,0 92,0 96,0 88,0 99,0 108,0 %Nom 102,6 97,2 1040
- 200 pL Ammonium hydroxide (1% in water) o 10 3 10,7 7,4 107,2 Mean 2,12 218 2,08 204 214 2,32 Mean 206 202 227
. - : : L 10 3 : 0 :
Load onto SLE cartridge. A pulse of vacuum or positive pressure is applied to initiate 9,6 2L Loz Cocaine %RSD 8,4 1,8 1,4 4,2 2,4 3,4 Cocaine %RSD 7,3 85 53
o 1 allow th e 10 adsorb for & minut mMDMA T 3 100 112 1001 %Nom 1060 109,0 1040 1020 107,0 116, %Nom 1028 1012 1134
ow an. .a ow the Sample 1o adsorob Tor > minu ?5- | Methamphetamine [RRET0 3 9,6 9,5 96,3 Mean 10,10 10,30 9,60 10,20 10,60 10,70 Mean 10,61 994 11.05
- Addition of 1 ml of ethyl acetate to elute. Wait 5 minutes. 5 3 4,8 2,4 94,8 Cotinine %RSD 38 46 05 62 49 37 Cotinine %RSD 86 59 3.4
- Addition of 1 ml of dichloromethane/IPA (95/5) and allow to flow under gravity. Phenobarbital 20 3 19,4 12,7 96,8 %#Nom 1010 1030 96,0 1020 1060 1070 %Nom 106,1 99,4 1105
6 uL of elution is directly deposited in the Lazwell plate SOl ETIEL 20 = 19,6 86 985 tie] B | R | AV | e | Bew | Rt Wealn | B || Ehee | AT
. . ) Table 5 Wet stability result Fentanyl %RSD 10,0 34 3,3 1,8 3,7 3,5 Fentanyl %RSD 3,1 5,4 7.4
Dry samples prior to analysis Y %Nom 98,0 970 950 960 98,0 1020 %Nom 1043 99.9 109.7
Mean 10,10 11,20 10,90 10,70 10,90 11,00 Mean 1057 9,29 10,82
Instruments setting: Linearity Dry sample stability in LazWell plate %RSD 106 58 07 0,9 3,9 6,0 %RSD 100 91 46
. - Inter-run linearity results are Extracted samples are spotted in LazWell plate and e ey v o D o
Mass spectrometer AB Sciex 5500 QTrap . Y p P P . Mean 11,10 11,80 10,70 11,40 10,90 11,90 Mean 1104 1048 1143
operated in APCI positive mode. reported in Table 8 and kept 48 hours at room temperature before analysis. %RSD 25 24 18 61 37 44 %RSD 48 49 6,1
typical standard curve are Reproducibility and accuracy result are reported in %Nom 111,0 1180 1070 1140 1090 1190 %Nom 110,4 104,8 1143
o ] . . Mean 11,00 11,50 11,10 10,90 10,90 11,00 Mean 11,15 10,36 11,31
MRM transitions used with DP=100, 3 pA presented in Figure 3. Table 9. m %RSD 88 16 36 27 14 23 %RSD 55 52 50
discharge current and 5 msec dwell time Compound | Run1| Run2 | Run3 [ECOmPound | Conc. | N _| Mean | %RSD %Nom 1100 1150 11,0 1090 1090 110, %Nom 1115 103,6 113,1
BN r , I (ng/mi) (ng/ml) (%) (%) deaw | TOTE | 00 | TROD | TONSD | BN | B Mean 10,10 10,68 1130
WIEGETG W %RSD 4,1 13,0 6,7 5,7 9,1 12,4 Meth h %RSD 72 97 4.3
: ; Amphetamine 10 3 . : . A ' ’ '
LDTD model S-960 operated with a gas 0,9966 0,9939  0,9950 But:IbitaI 20 X 18; 2; 1906039 %Nom 107,0 1090 100,0 1000 930 99,0 %Nom 1010 1068 113,0
flow rate of 3 L/min and a laser pattern Figure 1: LDTD system on AB SCIEX 5500 Qtrap® Butalbital 0,9976 0,9923  0,9935 T 5 01 o 011 Mean 505 530 515 520 515 535 Mean 5,38 505 5,38
ramp from 0 to 45% in 3 seconds Mass Spectrometer 3 0,9959 0,9923  0,9944 : ' ' ' VEOELLIS %RsD 28 51 1,9 6 1,6 1,6 Methadone BRI
. p o . 0 Y 0,9958 0,9969 0,9914 2 3 2.0 6.3 99.5 %Nom 101,0 106,00 103,0 104,0 103,0 107,0 %Nom 107,6 101,12 107.6
maintaining this power level for 2 seconds 0,9975 0,9952 09962 = = 9.9 5.0 99.0 Mean 20,93 19,05 19,65 20,10 16,80 20,48 Mean 2128 2183 21,33
before dropping it back to 0. 0,9956 0,9938 0,9970 10 3 10.2 3.7 101.8 Phenobarbital ;S NECY: 85 129 127 101 3,6 U eIl %RSD 8,4 12,3 13,5
m 09967 09973 0.9935 m 10 3 9.7 4.8 96.8 %Nom 104,6 953 98,3 100,5 84,0 102,4 %Nom 106,4 109,1 106,7
BTSN [T 09570 09953 09570 LW 10 3 100 38 1003 Mean 2040 2060 2060 1860 1820 21,00 Mean 2122 2076 2301
Ambhetamine 136.0 119.0 10 m - - - m 10 3 10.1 4.9 100.6 Secobarbital %RSD 9,9 14,2 10,6 14,9 3,6 I Secobarbital %RSD 1,3 13,3 13,7
phe : : 0,9984 0,9957 0,9930 Methamphetamine [RRETE 3 By fE g %Nom 102,0 103,0 1030 930 91,0 1050 %Nom 1061 1038 1151
Butalbital 225.0 98.0 30 WUELEGOEERILE 0,9985 00,9951  0,9923 Methadone 5 3 4.9 50 98.1
_ 290.0 168.0 20 0,9977 0,9979 0,9934 oh barbital 0 : 26 4 8.3 101' : Table 6 Matrix effect evaluation result Table 7 Potentially drug interference evaluation result
) - enobarbita : : :
Drug cut-off Cocaine 304.0 182.0 »JVI Phenobarbital 0,9954 0,9908 0,9930 Secobarbita 20 X 15 6 e N
Standard solutions are spiked in Orasure o 1770  80.0 VI sccobarbital 0,0950 0,9926 0,9924 | | |
buffer at 0.5X, 1X and 2.5X the cut off level. Fentanyl 3570 183.0 22 rable 8 Linearity result Table 9 Dry stability result
- - (LS 1800 133.0 20 i :
The following cut-off levels are reported in Pooled interference drugs are:
Table 1 m 208.0 163.0 12 ___ Pool 1: phentermine; THC; 11-nor-9-carboxy-THC; piroxicam; norpropoxyphene; norfentanyl oxalate; eslicarbazepin; EDDP
apie 1. m 194.0 163.0 12 s Pool 2: codeine; hydrocodone; hydromorphone; morphine; norcodeine; oxycodone; oxymorphone; norhydrocodone
Methamphetamine 150.0 119.0 15 gz o Pool 3: nordiazepam; diazepam; oxazepam; estazolam; temazepam; alprazolam; lorazepam; triazolam
Cut-Off [ETE R 3100 265.0 20 =
Oed — r r
P (ng/ml) Phenobarbital 233.0 162.0 15 , ok ol O
10 Secobarbital 239.0 98.0 20 gnphetanine
Butalbital 20 Amphetamine-d5 141.0 124.0 10 ‘ 2 25
BZE 10 BZE-d8 298.0 171.0 20 : s 0gs
2 Cocaine-d3 307.0 185.0 20 e T G ne
10 CIOTTSTMMMN 1500 800 30 | | | o
10 Fentanyl-d5 3420 188.0 29 : m ZZ e A generic extraction method of different drug class was achieved using SLE 96- well array
MDA 10 I 199.0  165.0 12 | 2 e 006 and was rapidly analyzed by LDTD-MS/MS in under 9 seconds per sample.
MDEA 10 Methamphetamine-d9 EEEREEEERIR L2 ?Z oo T o G e Good signal to noise (S/N) was achieved for the compounds at the required cut-off levels.
MDMA 10 thadone-d9 319.0 268.0 20 w | | Time. i , I - :
T — o L":P :5 AL T o Ampheenie e Intra and inter days run reproducibility and accuracy are within requirement.
5 ' | ] < —— g . e Stability, matrix selectivity, common drug interference and matrix effect fulfil validation
Phenobarbital 20 Table 2 MRM transitions - | | | requirement
. 0.05 010 015 ° ° . ° °
Secobarbital 20 Figure 3 Typical standard curve Tine, min e The evaluation of this new workflow to provide a fast and generic screening method for

Table 1 Screening cut-off

Figure 4 Typical desorption peak

analysis of drugs in oral fluid provided excellent quantitation data at ultra-high-throughput
speed and was a success.
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