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Development of Quantification Method and Stability of A%-Tetrahydrocannabinol
and 11-Nor-9-carboxy-A”-Tetrahydrocannabinol in Oral Fluid

Hyeyoung Choi”,

Seungkyung Baeck, Moonhee Jang, Hwakyung Choi and Heesun Chung

Narcotics Analysis Division, National Institute of Scientific Investigation, Seoul 158-707, Korea

Abstract — Oral fluid has become increasingly popular as an alternative specimen in the field of driving under the influence
of drugs (DUID) and work place drug testing. In this study, an analytical method for the detection and quantification of A°-
tetrahydrocannabinol (THC) and its metabolite, 11-nor-9-carb0xy-A9-tetrahydrocannabinol (THC-COOH) in oral fluid by
SPE and GC-MS was established and fully validated. The stability of THC and THC-COOH in oral fluid during storage was
also determined by examining the THC and THC-COOH concentration changes depending on time and container materials.
Oral fluid samples were kept over 21 days at room temperature, -4°C and -20°C in two different specimen collection tubes;
glass and polypropylene tubes. Three replicates for each condition with different temperature and types of a container were
analyzed at five different time points over 21 days. When oral fluid samples were stored in glass tubes, the loss of both THC
and THC-COOH was less than 10% at all room temperature, -4°C and -20°C. However, in polypropylene tubes, the loss
of both THC and THC-COOH increased significantly over the study period. In particular, the concentration of THC
decreased more rapidly than that of THC-COOH at room temperature and the maximal percentage of THC lost was 90.3%
after 21 days. The result indicates that it would be necessary to collect oral fluid samples in glass containers and cool the
samples until analysis in order to prevent the degradation of analytes.
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Oral Fluid

Make up 3 mL
with 0.1 M phosphate buffer (pH 6)
5040 ISTD (THC-D3, c-THC-D3)

Inst t: Rapid Trace® ) } ]
nsirument: Rapic Trace Solid Phase Extraction
Cartridge: Clean Screen®

Activating :
2m{ of MeOH

2m¢ of phosphate buffer (pH 6)
Loading
Washing :
2m of 0.1M HCI
2m{ of distilled water
Eluting :
2mf of EtOAC
2m{ of EtOAC : Ammonia water (100:3)

30 uf of BSTFA+30 xf of EtOAC
95 C, 15min

Scheme 1 - Extraction procedure for THC and THC-COOH in oral
fluid.
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Table I - Validation data of THC and THC-COOH for the established method in oral fluid

Parameters THC THC-COOH
Linearity Range (1~100 ng/m/) Range (1~200 ng/mi)
Slope (mean+SD) 0.030£0.0006 0.017+0.0007
y-Intercept (mean=+SD) -0.0120.0049 0.045+0.0092
R? (Range) 0.9991~0.9997 0.9992~0.9999
LOD (ng/ml) 1 1
LOQ (ng/ml) 2 2
Accuracy (%)
Low QC 4ng/ml: 1.41 8 ng/m/ : 11.07
Med QC 40 ng/m/ : 0.74 80 ng/m/ : 12.04
Hi QC 80 ng/ml : 1.67 160 ng/ml : 7.44
Precision (%)
Intra-day LowQC 4ng/ml:6.73 8 ng/ml : 4.40
Med QC 40 ng/ml : 0.64 80 ng/m/ : 2.18
Hi QC 80 ng/ml : 3.74 160 ng/ml : 1.61
Inter-day LowQC 4ng/ml: 8.31 8 ng/m/ : 10.96
Med QC 40 ng/ml : 4.84 80 ng/m/ : 5.61
Hi QC 80 ng/ml : 4.06 160 ng/m/ : 3.72
Rocovery (mean+SD) (%)
Low QC 4ng/ml:72+2.1 8 ng/ml : 86+4.0
Med QC 40 ng/ml : 65+2.1 80 ng/m/ : 83+3.4
Hi QC 80 ng/ml: 72+1.3 160 ng/ml : 79+2.8

1. Calibration curves of THC and THC-COOH was analyzed in diluted oral fluids (1 m/) spiked with different concentrations of analytes

(n=5).

2. For estimation of accuracy and precision, three diluted oral fluids which were spiked with three different concentrations of THC and
THC-COOH were extracted and analyzed by GC-MS. The extraction procedure was repeated independently on four successive days.

The value within =15% was deemed acceptable.

3. For recovery, diluted oral fluids, which were spiked three different concentrations, were extracted by SPE and calculated as
concentration corresponding to aliquot of QC solutions in methanol (n=4). Internal standard was added in the last step of extraction

procedure and injected to GC-MS.
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Fig. 1 — Extract ion chromatogram of THC and THC-COOH spiked oral fluid (Oral fluid was spiked with THC 50 ng/m/, THC-COOH 50 ng/
ml/, THC-D3 50 ng/m/ and THC-COOH-D3 50 ng/ml. Detection order was THC-D3, THC, THC-COOH and THC-COOH-D3 with
retention time of 7.66, 7.69, 10.56 and 10.58 min, respectively).
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Fig. 2 — Stability of THC as a percentage of the initial concentration
in oral fluid stored at both 4°C, -20°C and room tem-
perature in two different specimen collection tubes (n=3),
RT: room temperature; PP: Polypropylene.
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Fig. 3 — Stability of THC-COOH as a percentage of the initial
concentration in oral fluid stored at both 4°C, -20°C and
room temperature in two different specimen collection
tubes (n=3), RT: room temperature; PP: Polypropylene.
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