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Abstract: For the evaluation of our laboratory's 11-nor-A’-tetrahydrocannabinol-9-carboxylic acid (THCCOOH)
urinalysis test, THCCOOH urinalysis test was carried out with Certified Reference Material (CRM). The used
CRM was THCCOOH in freeze-dried urine produced by NIST as Standard Reference Material 1507b.
Comparing the estimated value of our laboratory with CRM, the results was coincided in the confidence level
of approximately 95%.
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Fig. 1. GC/MS SIM chromatograms of TMS derivatized THCCOOH and THCCOOH-d; (IS) in CRM. (A) blank urine, (B)
CRM-LOW, (C) CRM-Medium.
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Fig. 2. Calculation curve of THCCOOH.
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Table 1. Detailed estimation of uncertainty in the results of THCCOOH analysis in CRMs

Uncertainty factors CRM-Low* CRM-Medium®
Sample volume (u; yo1) 0.002 0.002
Standard solution (u; yq) 0.010 0.010
Run control (precision, U, yariation) 0.033 0.033
Inter-person (precision, Uy person) 0.039 0.039
Calibration curve (u; ca) 0.100 0.050
Relative combined standard uncertainty (u,(C)) 0.113 0.072
Relative expanded uncertainty (U/(E)) 0.262 0.153
Coverage factor (k) 23 2.1
Concentration (ng/mL) 12.06 £ 3.16 2438 £ 3.73

“The certified concentration of CRM-Low at the approximate 95 percent interval is 11.7 + 1.4 ng/mL.
®The certified concentration of CRM-Medium at the approximate 95 percent interval is 24.1 + 1.3 ng/mL
The concentration is expressed as 95.45 percent confidence level.

Table 2. The statistical comparison CRM and test
a b “Un(y) Calculated Value %
UCRM us ug p(y uT by formula (3)
CRM-Low 0.125 0.263 0.263 0.371 0.924 2.3
CRM-Medium 0.054 0.154 0.154 0.218 1.063 2.1

*Relative expanded uncertainty of CRM

PRelative uncertainty from systematic error in test
‘Relative uncertainty from random error in repeated test
dRelative expanded uncertainty of test

“Coverage factor
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