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ABSTRACT SAMPLE ANALYSIS The signal to noise values calculated for the quantifier and qualifier MRM transition from 0.2 pg/mg carboxy-THC spiked hair samples are

shown in Figure 4.

This poster describes a robust UPLC-MS/MS method for the analysis of 11-nor-9-carboxy-A9-tetrahydrocannabinol(carboxy-THC) in hair, to satisfy the Hair samples were sourced from volunteers and either analyzed as a single sample or blended. The M3 Reagent was supplied by Comedical, Blond hair sample Blended hair sample
confirmation cut-off values as recommended by the Society of Hair Testing (SoHT)."? Trento, Italy (http://www.comedical.biz/). Certified reference material for carboxy-THC and the deuterated analogue carboxy-THC-D3 was from 7 The linearity of the assay was investigated over the range 0.2 to 10 pg/mg
Merck (Dorset, UK). SINPIP ] NP over 3 separate batches. All coefficient of determinations (R?) were greater
=18.9 carboxy-THC =153 than 0.99, with all determined concentrations within 15 % with the expected
INTRODUCTION i values, with exception of the lowest calibrator (within 20 %), an example
. . . _ = ‘ (quantifier) calibration curve is shown in Figure 5.
The use of hair as a biological matrix for forensic testing has increased in popularity over the last decade. Drug substances can be incorporated into the Decontaminated, scissor minced hair Decontamination m/z 343.1>191
hair by various mechanisms, as shown in Figure 1. samples (25 mg) were weighed into a
+ Hair collection is simple, and does not require medically trained staff to collect the sample. Collection of the sample does not require privacy, centrifuge tube with a sealed cap and for }
meaning that collection can be supervised, thus reducing the potential for sample adulteration. Further, once collected, hair can be easily stored. ?(a)“gé?rt%? ?:J%Eteedr:t/gg %i;?g;?/-s-lt-:n%zg?dz to Scissor minced B T I B 0.2 t0 10 pg/mg X
’ , ] ] R? = 0.996
+  Drugs in hair can be detected months and even years (carboxy-THC-D3) was added along with (1-2 mm segments) SIN:PIP carbol THC SINPIP
De it A after use, as hair grows at ~1 cm per month, a typical hair M3 Reagent. The samples were incubated : . | ~182 y =155 2
e ! sample collected from the posterior vertex of the head for 60 min at 100 °C and once cooled the Hair Preparation : - . (qualifier)
by blea‘:hlng A \ External P - P q q entire Samp'e was loaded onto an OASIS Welghed Into g|aSS Ceﬂtrlfuge tUbe (25 mg) - .
and UV radiation | Sy according to the SoHT recommendations, provides an PRIME HLB 30 mg Cartridge (p/n and Incubation ! L, m/z 343.1>245.1 4
Extractionby ~ y (dust, smoke, = FExternal/ accumulated SE()emmtehn which can provide an insight into drug 186008055). The %ample veas Sﬁshed with Calibrators spiked —» Internal standard added
:::T'g:.o‘::gmetms :2i$:ds' enVIronmentaI usage In recent monins. mﬂle SOIUt'On fo”owed by hexane (Carboxy'THC, 02 tO 10 pg/mg) — (Carboxy'THC'd3) oDo—o.o 05 10 15 20 25 30 35 40 45 50 55 6.0 65 70 7 8.0 85 90 95 5"
b by sweat) +  Cannabinoids produced from cannabis are one of the Thetca'rtb'(I)X/y-THtrC\: wals S!EIjte/d withd Incubation (éo in at 100 °C) B T T T s I I R Figure 5. Linearity of carboxy-THC over the range 0.2 to 10 pg/mg in spiked hair.
Séhan most detected classes of drugs, therefore their analysis is of facile onitriie/ me ?.no (f .th v V)lan t th i min e Figure 4. Chromatograms on raw unsmoothed data, showing signal
key importance in forensic testing. Delta-9- s?arg\gllgsg vsgfé)?éiéﬁgtﬁuteg \?v(i)tr\: 91”0 pre 50 _ with M3 buffer (500 uL) to nojs,\e” caleulations for quantifier (upper trace) and qualifer (lower
tetrahydrocannabinol (THC) is the major psychoactive race) MixWtransitions Tor U. pg/mg Spixed hair sampies,
canna)éinoid present ir(1 the )plant Cannjabig gativa and % ImtgthanSoI cI:_ontairrw]ing ?.‘2159% Ergm(_)niz_a . - | considering different hair samples (blended and blond).
Sebum/sweat produces several metabolites including carboxy-THC. \S/v(;’?elroq (go E‘L 2”;;) :rrr:cr)n’on'ia rsnolutﬁ)-r!c;nlse Analyte L OASIS PRIME HLB SPE
drug and metabolites ’ ’ i . . .
t?athe hair shaft . Positive ider!tificatiqn of THC in hair can also be \é()eréi)\(,z(: acg|ga$ﬁf:$i?ktf?o\cvvit:£ I(;)rt?tlm Extraction ] 5 extractions ?;? I?Ie:ded hair sam;:le, ;!:lketd at 1.0 pg/mg . ) . . . . o ) el
attributed to passive environmental cannabis smoke ry vials. . fol o0 injections per sample extract) e robustness of the assay was investigated considering the analysis
exposure, therefore SoHT requires that the positive (Sjﬁ:)%cm’r‘]a;'igzg;arboxy'THC in hair is b | N — ?f flf]ixetd hair T_]amm?s l(:f)=5), gaCh sample extract was injected in
: identification of THC in hair samples must be confirmed by : UPLC-MS/MS UPLC-MS/MS: 0.60 otal %RSD = ) riplicate, as shown in Figure 0.
i e, D0lRYEd InCONpPO- measuring the metabolite carboxy-THC. However, the / - Average within sample %RSD = 1.8
) ration from : : At Analvsis carboxy-THC 00
surrounding tissues Blood vessels analysis of carboxy-THC is very challenging, it is typically y % e L 1 MRM of 2 Channels £5.
found at low pg/mg concentrations, with limited sample __ . i o ¢ \—Y—’ « o & | | - 431219 (eameoxy THE)
availability, making the requirement for high sensitivity ) — . g oo ) S 1.0 pg/ Y 5.0 pg/mg
: incoepBtion Figure taken from: | @N alytical techniques essential. Figure 2. Workflow for the determination of carboxy-THC in hair. EMD \_Y_) \—Y—} Sa:mi lg‘ag \_Y_} 1.0 pg/me spiked hair sample
D from blood Pragst et al., Clin Chim Acta 370 1.0 pg/mg 1.0 pg/mg 1.0 pg/mg Sample 5
RESULTS AND DISCUSSION
Figure 1. Mechanisms for incorporation of drugs into hair. 0-10
The MRM chromatograms for a 1 pg/mg spiked hair sample are shown in Figure 3A. The MRM chromatograms comparing blank hair extracts oo
with hair samples spiked at 0.2 pg/mg carboxy-THC, are shown in Figure 3B. '
EXP E RI M E NTAL - - - - Figure 6. Robustness data for carboxy-THC in spiked hair samples (n=5). r—r T
1.0 pg/mg spiked blended hair sample Blended hair sample Blond hair sample Tl T T MR or2 Chames Es-
A . . . . . _ 343.1> 191 (carboxy-THC)
Time Mobile Phase A | Mobile Phase B As hair is a complex matrix, an isotopically labelled internal standard (carboxy-THC-D3) was added during
CHROMATOGRAPHIC CONDITIONS (min) (%) (%) A carboxy-THC 1004| B the sample preparation to compensate for recovery and matrix effects. The matrix effect can be measured Injection solvent
— ] 0 pg/mg, as a matrix factor (MF), by comparing the peak area response a carboxy-THC solvent standard (0.05 ng/mL)
System: UPLC-I-Class (FTN) PLUS Initial 70 30 m/z 343.1>191 carboxy-THC to the equivalent matrix standard (0.2 pg/mg, n=5), without using the internal standard the MF= 64 %, and 0 % carryover
Mobile Phase A: 0.4 mM ammonium fluoride 05 70 30 (quantifier) (quantifier) when using internal standard MF= 100 %.. These results indicate that the method demonstrates 36 % ion .
. o . : S suppression, but this is compensated extremely well by the addition of the internal standard.
containing 0.0025 % ammonium hydroxide 4.0 20 80 m/z 343.1>191
. _ — :
Mobile Phase B: Methanol 40 > 08 To assess the potential carryover owing to transfer/contamination from a previous sample, an injection of a
Flow Rate: 0.35 mL/min _ 3 e e — spiked hair calibrator at 5 pg/mg was carried out followed by a blank (injection solvent) injection. No
Column: ACQUITY Premier BEH C18 Column 5.2 2 98 400 4.05 410 4.15 420 425 430 435 440 445 4.50 A/\ﬁ_/—\/ detectable carry over was achieved as shown in Figure 7. N
with VanGuard FIT, 1.7 ym, 2.1 x 525 70 30 carboxy-THC 380 400 410 420 430 440
150 mm (p/n = 186002353) . /z 343.1>245.1 Figure 7. carboxy-THC carryover was assessed by
. ° 75 70 30 m/z . . ot 0 idering the injecti f a high-level spiked hair standard
Column Temperature: 55 oC ) (qualifier) 410 420 430 440 410 420 430 440 g?gs};g%ggfo//oewgé/egy’%nbolaﬁk (Iﬁvje;)'/;n iﬁllvznt) ‘]’éﬁ&iﬁf "
Sample Temperature: 10 °C Table 1. UPLC gradient conditions. 3 q
Injection volume: 15 uL 100 0.2 pg/mg
UPLC gradient: See Table 1 ) ’
? o AN carboxy-THC CONCLUSIONS
MS COND'TIONS Analyte and Precursor Cone CoIIision 400 405 410 415 420 425 430 4.;5 4.4(-)r|-4|1é5d;13.50 (quantifier) . - - . - . . . .
Internal lon (m/z) Product lon (m/z) |Voltage| Energy carboxy- - m/z 343.1>191 . T_he re_quwemer_It for_quu.:lf, accurate, fellable, and_ robust metho.ds to quantify compounds for forensic toxicology testing in various
System: Xevo TQ-Absolute standard (V) (eV) m/z 346.1>248.1 e _ biological matrices is critical for confident detection and reporting.
écqt_;l:smonzl _ ESI Ir(w\(jgatlve carboxy-THC 343 1 191.0 (quantifier) 30 31 . S (internal standard) «  Simple, supervised, and non-invasive sample collection for the detection of relevant compounds typically tested in such schemes, can
apillary voltage: 0 245.1 (qualifier) 30 33 be achieved using hair as the biological matrices.
Desolvation temperature: 600 °C
Desolvation flow: 1000 L/Hr carboxy-THC- 346.1 248.1 (Int. std) 37 23 0 e . O P Tim - O rrrreprerpeere Time « The ACQUITY UPLC I-Class PLUS / Xevo TQ-Absolute System has demonstrated the required sensitivity for carboxy-THC in hair, to sub
gone: 158 |o_(/:HI’ Table 2. MRM conditions for carboxy-THC and the internal standard, carboxy-THC-D3 B e - - - - - - - - pg/mg Jee (0'2 pg/mg) meeting the cut-off recommended by SoHT.
ource temperature: 5 : ) ’ It
MRUM Conditi?onS:u See Table 2 Figure 3. A) Integrated chromatograms showing the quantifier (top), qualifier (middle) and internal standard (bottom) MRM transitions for a 1.0 pg/mg spiked blended hair sample.

B) Integrated chromatograms showing quantifier MRM transitions for a control (0 pg/mg) hair samples (upper traces) and carboxy-THC spiked (0.2 pg/mg) samples (lower traces).
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