LEGISLATIVE COUNCIL
Question Without Notice

Thursday, 5 August 2021

C459. Hon Brian Walker to the Minister representing the Minister for Police

I thank the minister for his response to my Question without Notice No. 350, asked and
answered on 23 June 2021, on the devices in use in Western Australia for roadside drug
testing. Seeking further clarification from the Minister, I now ask:

1) Which agency or firm determined an accuracy rate for the SecureTec Drug Wipe II
Twin Combo for testing cannabis at 98%;

2)  Is the minister aware of a 2019 study conducted by the Lambert Initiative for
Cannabinoid Therapeutics at the University of Sydney and published in the journal Drug
Testing and Analysis, which found the SecureTec Drug Wipe to have an accuracy rate for
cannabis testing which included a 5% false-positive return, alongside a 10% false-negative
return, well below the figure which the Minister provided in his previous answer;

3)  How does the Minister explain this difference in findings; and,
4)  If he has not yet had an opportunity to consider the Lambert Initiative report in detail,

might I seek leave to table a copy, for the consideration of the government, alongside all
members of this house?

Answer

| thank the Honourable Member for some notice of this question. The following
information has been provided to me by the Minister for Police.

(1)  The Western Australian Police Force advised the accuracy rate based on the
current testing regime and the data available at 23 June 2021. Further, if a
test on the Twin Combo displays positive, a sample is forwarded to the
Chemistry Centre of Western Australia for analysis. These returns are for any
drugs detected.

(2) No
(3)  Not applicable
(4) Not applicable
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{RPAI Zone) Human Research Ethics Committee, The trial was listed
on the Australia New Zealand Clinical Trials Registry (No.
12614000414415),

2.2 | Study design and procedures

This randomized, piacebacontralled, within-subjects, double-blind,
crossover study included three experimental sessions that were sched-
uled at least seven days apart to avoid carrvover effects. Participants
were instructed to abstain from Hllicit drugs for the duration of the study
(i.e., from the time of study enralment until the final session) and from
aleohol on the night before research sessions, to maintain any use of
regular medications, and to consume na more than their regular caf-
feine intake on the morning of research sessions. Participants arrived
at the clinical research unit at ¢ am on the morning of research sessions.
Zero breath alcohol concentration {BrAC) was confirmed via breathaly-
zer (Alcotest 5510, Draeger, Libeck, Germany} and participants were
initially screened using the DrugWipe® 5 s to rule out acute drug intox-
ication and/or recent drug use. Participants testing positive for any
drug (cannabis, amphetamine, methamphetamine, cocaine, or opiates)
were sent home and the session was rescheduled.

Participants inhaled 125 mg THC-dominant (THC'; 11% THC; <1%
CBD), THC/CBD equivalent { THC/CBD'; 11% THC, 11% CBD) or pla-
ceho (<1% THC; <1% CBD) cannabis (Tilray, BC, Canada) via vaporiza-
tion at 200°C (Mighty Medic, Storz & Bickel, Tuttlingen, Germany),
resulting in projected doses of approximately 13.75 mg THC and
CBB. Cannabincid concentrations were determined by Tilray using
liquid chromategraphy {HPLC).
occurred over 5 minutes according to a standardized procedure {inhale

high-performance Vaparization
3 seconds, hold 3 seconds, exhale and rest 30 seconds). If vapor was
still visible in exhaled breath at 5 minutes, then this procedure was
continued until vapor was no longer visible to ensure complete vapor-
ization of plant material. Across three sessions, separated by at least
seven days, participants received the three study drugs (one per ses-
slan) in a randomized and counterbalanced order. The randomization
schedule was created by an independent researcher, and only the
study pharmacist had access to the randomization code.

2.3 | Qral fluid collection and POCT procedures

Oral fluid samples were coilected using Quantisal™ collection devices
{Immunatysis, Pamona, CA, USA) at baseline and at 10, 60, 120, and
180 minutes post-vaporization. Devices were placed under the tongue
until indicators turned blue (collecting 1.0 £ 0.1 ml of orai fluid), or for
a maximum of 10 minutes, and placed into the stabilizing buffer. Sam-
ples were kept at 4°C until analysis which occurred within a month of
collection. Food and drink consumption were disallowed for
10 minutes prior to coltection.

Oral fluid tests were aise performed at 10, &0, 120, and
180 minutes after vaporization using the Securetec DrugWipe® 5 s
(Securetec, Neubiberg, Germany) and Driger DrugTest® 5000 (Driger,
iibeck, Germany) devices. Tests were performed in this order

immediately following oral fiuid sample collection. Both devices had
a manufacturer-specified detection limit of 10 ng/mi THC.

The DWS5s test device has two sampiling pads which collect oral
fluid fram the tongue (about 10-20 ul). Participants are instructed to
run their tongue around the inside of their mouth in a circular metion
three times before slowly scraping the sampling pads down their
tongue, Sufficient valume of collected oral fluid is indicated by a change
in color of the sampling pads. The researcher then fastens the collection
pads to the test strip and breaks an ampoule containing buffer. The test
is held verticalty for 10 seconds before heing faid harizontally and
results are visible within 10 minutes. A positive test is indicated by
the appearance of a red line. Test results where the DWSs red 'positive’
line was considered too ambiguous were excluded.

The DT5000 test consists of a test cassette, a buffer cartridge, and
an analytical instrument. The test cassette comprises a collection pad
which collects aral fluid from the cheeks and tongue. Participants are
instructed to wipe this pad around the inside of their cheeks and
across their gums untit sufficient orat fluid has been collected which
is indicated by the appearance of a blue line. The test cassette and
the huffer cartridge are then inserted into the analyzing instrument.
Results are available after 8 minutes (negative, non-negative, or inva-
lid) and can be printed using an attached printer. Test resuits where
the indicator line did not turn blue were excluded. Test results for
both devices were read and filed by an independent observer and only
made available to the researchers upon completicn of the study.

2.4 | Oral fluid analysis via LC-M5/MS

Cral fluid samples were analyzed using LC-MS/MS. Duplicate 1 mL ali-
quots were fortified with an internal standard mixture containing da-
THC and d4-CBD. Duplicate calibrator samples were prepared using
cannabinoid-free saliva (obtained from healthy volunteers using
Quantisal™ collection devices, and checked for cannabinoid content
via LC-MS/MS), spiked with THC, CBD, and internal standards to gen-
erate a standard curve for each analyte and quality control samples.
THC and CBD were isolated using supported liquid extraction (SLE),
where each sample aliquot was absorbed onte a 1 mb capacity
ISOLUTE® SLE+ column (Biotage, Sydney, Australia), and analytes were
efuted with 1,6 mL DCM, 3.5 mL methyl tert-butyl ether (MTBE), and
1.6 mL 1:5 ethyl acetate and MTBE. The efuate was evaporated without
heating under a gentle stream of nitrogen, and analytes were
reconstituted in 200 1l of 1:1 acetonitrile and 0.1% formic acid in water,
transferred to 2 ml autosampler vials fitted with 200 ul capacity glass
inserts, and placed in the LC-MS/MS autosampler held at 4°C.

Chromatographic separation was achieved using an Eclipse XDB-
C18 column (50 mm x 2.1 mm i.d., particle size 3.5 um; Agilent Tech-
nologies, Singapore} using gradient elution with mohile phases 0.1%
formie acid in water and acetonitrile, at a flow rate of 0.3 mL/min. This
was coupled to a Shimadzu LCMS-B030 mass specirometer for ana-
yte identification and quantification.

The LC-MS/MS analysis was validated for selectivity, linearity,
accuracy, precision, bench-top and autosampler stability, dilution
integrity, limit of detection (LOD), and limit of quantification {LOQ)
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three test sessions. Oral fluid samples (N = 210) were collected prior
to and up to 3 hours after vaporization. A total of 165/168 DW5s
and 143/148 DT5000 fests were considered valid and subsequently

evaluated against LC-MS/MS guantified confirmatory THC
concentrations.
3.2 | LC-MS/MS method

The LC=MS/MS method was accurate, precise, and had LODs of
1 ng/mk far bath THC and CBD, and LLOQs of 2 and 6 ng/mL for
THC and CBD, respectively, Although some matrix effect was appar-
ent, this was accounted for with the use of deuterated internal stan-
dards for both analytes, We also verified that other common
phytocannabinoids that could also be present in saliva (THCA, THCV,
CBN, CBDA, CBG, CBGA, and CBC) were chromatographically sepa-
rated and did not interfere with CBD or THC quantification (data
not shown).

3.3 1 Oral fluid cannabinoid concentrations

Table 3 presents THC and CBD pharmacokinetic data for each individ-
ual, while Figure 1 shows median THC and CBD concentrations over
time. All baseline THC concentrations were < 1L.OQ with the exception
of one sample with a concentration of 11.4 ng/mlL THC. Because the
correspanding DW3s drug screen was negative for THC and the par-
ticipant reported nil cannabis use since the previous session, this test
session continued as normal. All baseline CBD concentrations were
alsa <LOQ with the exception of one sample which contained
5.5 ng/mL CBD.

Concentrations of oral fluid THC and CBD (Figure 1) were maximal
{Cmae at the 1C-minute post-vaparization timepoint for all individuals
and declined rapidly thereafter. The mean (range} for THC Cqax was
287.1 (19.9-1318) ng/mL in the THC condition, 285.5 (6.3-1740.8)
ng/mL in the THC/CBD condition, and 7.26 {0-36.5) ng/mL in the pla-
cebo condition. At 3 hours, the mean (range} THC concentrations
were 4,3 (0-21.6) and 3.8 (0-23.7) ng/mL in the THC and THC/CBD
conditions, respectively, and 1.7 (0-12.3) ng/mlL in the placebo
candition,

The mean {range} for CBD Cpax was 21.21 (0~84.9) ng/mb in the
THC condition, 504.3 (15.3-2934.9) ng/mL in the THC/CBD condi-
tion, and 34.7 (3-209) ng/mL in the placebo condition. At 3 hours,
the mean (range} CBD concentrations were 1.4 {0-3.0) and 9.4 (0-
47.7% ng/mlL in the THC and THC/CBD conditions, respectively, and
3.6 (0-20.1) ng/ml. in the placebo condition.

Oral fluid THC concentrations differed significantly between the
three conditions at 10 minutes (¢ (2) = 21,14, p < .001) and 60 minutes
(¢ (2) = 21.57, p < .001) but not at baseline or at the 120-minute or
180-minute timepaoints, At 10 minutes, oral fluid THC concentrations
were significantly higher in both the THC {p < .001) and THC/CBD
{p < .001) conditions than in the placebo condition., At 60 minutes,
THC concentrations were also significantly higher than placebo in
both the THC {p = .001} and THC/CBD {p < .001) cenditions. There

TABLE 2 Vslidation parameters for oral fluid analysis of THC and
CBD by LC~-MS/MS

e

internal standard (IS}

- AgqUantientransii
Specificity

Na interferences
found

No interferences
found

LoD 1 1

Linearity

R? >.5%96 >.997
Linear range 2-400 6-400

Accuracy %, inter-assay

(h=9)

Low 105.1 105.6
Medium 101.5 1019
High 98,7 99.3

Precision %RSD,

inter-assay

n=9)

Low 10.8 110
Medium 10.0 10.3
High 8.0 7.2

Diluticn integrity

{10x dilution;

n=4)

Medium QC 102.2 103.3
accuracy {%)

Medium QC 9.2 7.5

precision (%RSD)

LOD = limit of detection, LLOQ = lower limit of quantificaticn. N.B. For
accuracy and precision, lew = 10 ng/ml, medium = 100 ng/mL, and
high = 400 ng/ml.
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FIGURE 1 Median {Interquartile range) oral fluid THC and CBD
concentrations over time as determined by canfirmatory LC-MS/M3S
anzalysis following vaporization of THC-dominant {THC), THC/CBD-
equivalent (THC/CBDY, and placebo (PLA) cannabis [Colour figure can
be viewed at wileyonlinelibrary.com]

3.4 | POCT device performance

Table 4 presents the test results (TP, TN, FP, FN} for the DWS5s and
DT5000 and overall device performance {sensitivity, specificity, and
accuracy) at a 10 ng/mb confirmatory cut-off, while Table 5 describes
these parameters when a 2 ng/mL and 1 ng/mi confirmatory cut-offs
are applied. Figure 2 shows the LC~-MS/MS quantified THC concen-
tration corresponding to each test result.

35 | DrugWipe 5s

A total of 165 DW5s test resuits involving four different time points
were evaluated against LC~MS/MS verified aral fluid THC concentra-
tions. With a 10 ng/mL confirmatory cut-off applied (Table 4), overall
sensitivity, specificity, and accuracy were calculated as 45%, 92%, and
79%. Of the 30 test results that were positive, 9 false positives were
detected with correspending oral fluid THC concentrations ranging
from 1.0 to 6.3 ng/mL. Of the 135 iest results that were negative,
26 faise negatives were detected, with corresponding oral fluid THC
concentrations ranging from 10.1 to 1740 ng/mL. The occurrence of
both false positives and false negatives was greatest at the 60-minute
timepaint, As Table 5 shows, fewer false positives and more false neg-
atives were observed with confirmatary cut-offs of 2 ng/mL and
1 ng/mL. Overall accuracy was greatest with a 10 ng/mL confirmatory
cut-off applied.

3.6 | DrugTest 5000

A total of 163 DT5000 test rasults invalving four different time points
were evaluated relative to LC-MS/MS verified orat fluid THC concen-
trations. At a 10 ng/mL confirmatory cut-off (Table 4), overall sensitiv-
ity, specificity, and accuracy were calculated as 679, 84%, and 80%.
Of the 47 test results that were positive, 17 false positives were
detected with corresponding oral fluid THC concentrations ranging
from O to 6.4 ng/ml. Of the 114 test results that were negative, 15
false negatives were detected, with corresponding oral fluid THC con-
centrations ranging from 10.1 to 203 ng/mL. As with the DWS5s, the
incidence of false positives and false negatives were greatest at the
&0-minute timepoint. Applying a confirmatory cut-off of 2 ng/mt or
1 ng/ml decreased the number of false positives but substantially
increased the number of false negatives (Table 5). Overall accuracy
was highest with a 10 ng/mL confirmatory cut-off.

4 | DISCUSSION
The present study was designed to provide insights into the accuracy
and reliability of two commonly used POCT devices. We assassad the
performance of the DW5Ss and DTS5000 devices by comparing
observed test results against confirmatory LC-MS/MS quantified oral
fluid THC and CBD concentrations at various timepoints following
controlled taboratory vaperization of three different cannabis types
{placebo, THC-dominant, and THC/CBD-equivalent) using a within-
subjects, crossover design.

Overall, our data confirm that oral fluid THC is a good indicator of
very recent cannabis use.*®243%3¢ As with previous studies, 2425242637
oral fluid canrabiroid concentrations were maximal at the time point
closest to vaporization (10 minutes) and declined rapidly thereafter.
The high inter- and intra-individual variability in peak THC concentra-
tions that we observed here is consistent with previous studies involv-
ing smoked or vaporized cannabis. Far example, Toennes et al38
reparted peak oraf fluid THC concentrations of 387-71,147 ng/mL in
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FIGURE2 LC~MS/MS confirmed oral fluid THC concentrations carresponding to A, DrugWipe 5 true negative (TN} and false positive {FP) test
results; B, DrugWipe 5s true positive (TP) and false negative (FN) test resuits; C, DrugTest 5000 TN and FP test results; and D, DrugTest 5000 TP
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equivalent CBD and THC concentrations were examined here. In real-
ity, cannabis chemovars and extracts may contain far higher ratios of
CBD to THC. For example, the so-called ‘light cannabis' varieties that
are legally available through much of the EU must contain less than
0.2% THC but may cantain up to 40% CBD. %

In a recent study, oral fiuid THC concentrations reached 21.5 ng/
mL at 30 minutes after participants smoked 1 g of ‘light cannabis' con-
taining 5.8% CBD {~ 58 mg) and 0.16% THC {~ 1.6 mg.?® This
matches and exceeds the observed THC Ciay for several individuals
in the present study and is well above the DW5s and DT5000 detec-
tion limit of 10 ng/mL. Consistent with this, it is notable that two par-
ticipants in the present study had oral fluid THC concentrations
»10 ng/ml after vaporizing placebo cannabis containing only minar
amounts {< 1%) of THC. Taken together, these data suggest that

consumption of high CBD cannabis with very tow THC content may
still result in a positive DW3s ar DT5000 test result, even in the
absence of any driving impairment.?? This raises important guestions
around the validity of the MDT program and other DUIC programs
involving POCT for oral fluid THC.

Both the DW5s and DT5000 showed high specificity, which is the
proportion of confirmed negatives in cases where the POCT test
result was negative. Sensitivity, however, was generally very poor.
This reflects the high incidence of false negatives, where oral fluid
samples corresponding to negative test results were found to have
THC concentrations above the device screening cut-off (ig, >
10 ng/mL). The false positive rate was also concerning: 9 false posi-
tives were detected by the DW3Ss, and 17 by the DT5000. Only the
DT5000 met DRUID criterion® for accuracy, which is the ability of a
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