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section: Toxicolog!
Associated: 203

Associated ll: 224

Opener: ,

DB Number(s):

lnitiated:

External

Class

'121912022

r'
Class ll

TargetDate: 2/812023

Completed: 212712023

CAR?: Yes

Description: Non-conformance lound during ANAB re-assessment audat.

7.2.1.1 ls,OllEC 17025:2017 - Does the laboratory use appropriate methods and procedures for all laboratory
activities and, where appropriate, for evaluation ot the measurement uncertainty as well as statistical
techniques for analysis ol data?

Finding: ln Toxicology three methods used are not appropriate. TOX-SOP-2g and TOX-SOP-3o were used
for the confirmation of Calboxy-THc in urine by GC-MS use reagents that have been demonstrated to
convert Carbory'CBD to Carbory-THC. These particular methods are not specific for the drug(s) reported.
TOX-SOP-22 used for the conlirmation of GHB in blood and urine does not account tor the salt form of the
drug in the CRMs used for the standard preparation.

Critetia

Notes Date

12Ja/2022

Comments
Assessment Completed. Non C,onformance lssued

7.2.1.1 ISO/lEC 17025:2017 - Does the laboratory use appropriate methods and procedures
for all laboratory activities and, where appropriate, for evaluation of the measurement
uncertainty as well as statistical techniques lor analysis of data?

Finding: ln Toxicology three methods used are not appropriate. TOX-SOP-29 and TOX-SOP-
30 were used for the confirmation of Carboxy-THc in urine by GC-MS use reagents that
have been demonstrated to convert Carboxy-CBD to Carboxy-THc. These padicular
methods are not specific for the drug(s) reported. TOX-SOP-22 used for the confirmation of
GHB in blood and urine does not account tor the salt form of the drug in the CRlrs used for
the standard preparation.

ROOT CAUSE, EXTENT, and CAP:

Part 1) RE: TOX-SOP-2g and 30 (Carboxy-THc confirmation)

BOOT CAUSE:
Statf reviewed literature and evaluated applicability of current methods as fit for purpose
using CBD, CBN and CBG but did not test using carboxy-CBD metabolite.

EXTENT:
Potentially all casework using current SOPS. To be evaluated during CAP

CORRECTIVE ACTION PLAN:
Cease new casework pendlng completion of risk assessment for continued use of method
by analysis of standard. Standard is ordered, timeline dependent on reciept, but a target
date of Z8l23 set.

Using a standard of 7-COOH-CBD (CRL4 standard lrom Cerilliant has been ordered) to
evaluate current method and potentiallor conversion of Carbory-CBD to Carboxy'THc
including:

Analyze unextracted with current derivatization
Analyze extracted both UL and SPE sample prep methods (TOX-SOP-2g and TOX-SOP-30)
Using data, evaluate potentialfor conversion of 7-COOH-CBD with current procedures and
determine impact to reported casework.

Replace current methods (currently underway) by updating method from GC/MS to GC/[,4S-
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QQQ instrument with BSTFA derivatization (similar to current Blood THC/Cannabinoid
method TOX-SOP-38): Note, the method development plan was completed and approved
6t29t21

Use the new method to reanalyze prior reported casework as determined during evaluation
phase. Communicate with customers as applicable

Part 2) TOX-SOP-22 (GHB analysis)

ROOT CAUSE:
lmpact of salt form on calculations was not evaluated by statf. Prior reported values in
proficiency tests were within expected ranges and did not provide an alert to evaluate.

EXTENT:
Limited to 1 reported case in prior 4 years. This case was evaluated and determined to have
a concentration of nearly 5 times the cut off limit and no risk present of a lalse positive due
to the standard prepa.ation.

CORBECTIVE ACTION PLAN:
Update TOX-SOP-22 and reanalyze prior proficiency test sample with new prepared stock.
Evaluate against prior reported results and CAP manutacturer information. No reanalysis of
prior work required. Tatget dale ol 2J8/23.

11212023 Plan approved by ANAB
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21112023 CAP update received from TOX Supv Gallegos.

For:
TOX-SOP-29 Protocol for 11-nordelta-9-Carbory-THC Analysis in Urine by UL
TOX-SOP-30 Protocol for 11-nor-delta-9-Carboxy-THC Analysis in Urine by SPE

-Ordered and received 7-COOH-CBD 1 mg/mL standard from Cerilliant (C-181-1 ML)

-Analyzed standard using methods TOX-SOP-29 and TOX-SOP-30, Found both
demonstrated the potential for conversion (equivalent to approximately 26%-64% )

-Evaluated potential impact to casework - determined to be low risk due to the specificity of
immunoassay analysis, specifically Siemens EMIT ll Plus for COOH-THC, which has been
demonstrated to have no cross-reactivity to 7-COOH-CBD. 97% of cases were greater than
twice the screening cutoff and required additional screening dilutions for COOH-THC, which
are routinely performed to assist with determining dilutions for confirmation.

-Retired TOX-SOP-29 Liquicl/Liquid extraction.

-Completed method development and validation to update Urine COOH-THC analysis from
GC/MS to GC/MS-QQQ instrument with BSTFA derivatization (similar to current Blood
THC/Cannabinoid method TOX-SOP-38). Signed off 211123-lhis method demonstrates no
conversion of 7-COOH-CBD to COOH-THC.

-Updated TOX-SOP-30 SPE extraction (Revision 15, efteclive 2/1123)

-Customer notification meetings held with both City of Phoenix Prosecutor's Otlice (1/11123)
and Maricopa County Attorney's Office (1120123). Reanalysis pending review of reports by
customers and impact.

For TOX-SOP-22 Protocol for the Analysis of GHB in Blood and Urine

- Reanalyzed previous CAP PT samples 201 9-0060 FTC-04 and 2022-0117 FTC-10.
Compared results using old and new stocks. Determined results were similar compared to
each other and target concentrations, indicating the update to the preparation did not make a
significant difference in the overall results obtained.

- Note for 2019-0060 FTC-04 GHB positive (qualitative), the PT result submitted to CAP in
2019 shows result of 49 pg/mL from screening and 50 pg/ml from confirmation, CAP target
value was 50 ng/mL demonstrating no observed influence.

- One case present in prior 4 years and no risk present in result. No reanalysis of prior work
required

- 1110123 Updated preparations to account for sodium salt: GHB calibrator stock, GHB
internal standard, positive control stock solutions in TOX-SOP-22 (Revision 16)

2/112023 Carboxy-THO validation completed and approved. TOX-SOP-30 revised and method
released for use.

212712023 Notification received from ANAB that Re-assessment has satisfactorily concluded.

Remediation complete.
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Analyst (if applicable) Date
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Assistant Quality Manager Date

Quality Manager Date
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Phoenix Police Department Laboratory Services Bureau

2022 - 17025T. Feassessment

Prepared by Lynn Langford

Data collected on 2022-12-05

ANSI National Accreditation Board
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Description
This assessment report summarizes lhe outcome ol the recenl accredilalion activity. A separate document, the assessmenl plan, provides
inlormalion on the type ol aclivity (e.9., reassessmeni, surveillanc€ activity, scope exlension), lhe dale(s) of the activity, lhe assessment
leam members, the requiremenl documents and lhe scope by discipline lhat was assessed for each localion. The assessmeni plan,

logetherwilh this report, provides a complete picture oi lhe accredilation activity.

The ANSI Nalional Accreditalion Eoard (ANAB) evaluated lhe competence ol the lorensic service provider and conlormance with all
applicable accredilation req uiremenls ,or lhe scope o, accreditation listed in lhe assessmenl pian. Objective evidence ol implemenlauon
was assessed. Ihe results ol an assessment activity are based on a sample ol records. localions, and personnel lhat were available at the
lime ol the acuvity. Wihessing is an addilional technlque used in on sile activilies.

ISO/lEC 17025:2017 General requirements lor lhe comp€tence ol lesting and calibralion laboralories a ANAB ISO/IEC 17025:2017
Forensic Science Tesling and Calibraiion Laboraloies Accreditation Requiremenls {AR 3'125) evaluated overlhe accredilation cycle are
summarized in the lollowing broad categories:

REOUIBEMENTS

General requirements related to the lorensic seoice provider's commilment to impartiality and conlidenliality in its activities

ASSESSMENT RESULT

Resource requirements relaled lo the impartiality o, personnel. Requiremenls lor a lraining program, cornpetency tesling, authorizalions and
ongoing monitoring to ensure lhe compelence of personnel. Facility and security suilabiliiy lor activities. Becords and procedures ror
equipment to ensurc proper lunctioning and where applicable, establishment of melrological traceabilily. Requkements lor externally
provided products and services.

Process requtements related to the handling ol lest and calibration ilems in a manner to maintain lhe lnleg ty ol lhe item. Requirements lor
chain ot cusiody of ilenrs lo be tesled and appropriate methods and procedures. Ensuring lhe reqLrired performance of the methods along
wiih monito ng the va idily ol lhe results. Requ?ements to ensure resulls are supported by sutlicient technlcal records and are reported
acc!rately, clearly, unambiguously and objeclively. Procedures for nonconlorming work and a documenied process lor handling
complaints. Requrremenls relaled to the laboratory information managemenl system prolection and inlegrily ol dala and inlormation.

Management syslem requirements relaled lo policies and objectives appropiate lor the scope of aclivilies. Requiremenls lo control internal
and exlernal documenls and records. Requirements lo address risks and opportunilies and timely, well documented corrective actions.
Requirernents lor an intemal audit program and managemenl reviews.

The accredilation activity also evaluales forensic science provider's conformance with their own management syslern requiremenls.

Struclural requirements related lo the lange ol activilies, management slruclure, lhe aulhority, roles and responsibililies ol personnel
Documenled procedures which ensurc a consistent applicalion ol aclivilies and the validity oJ resulls.

Based on lhe assessment techniques and sampling reviewed during lhe assessment aclivily, the assessmenl team found that the rorensic
service provider demonstrated compelence to operale a management system that Iulfills all applicable accredilation requiremenls, including
lhose specified wilhin lhek managemenl system.

Any comments (opportunities lor improvement) or nonconlormities identi,ied during this assessment aciivity are noted below. All
nonconformilies willbe resolved priorlo an accreclitalion decision by ANAB and a summary provided in a subsequent assessment activity
repon.
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Summary of Comments

174

! Unar:cs;c'd

! t'lcncorfir'r rrg
Daau:ncsl Rcuicr.,.

! Ccrlorning

! t-l.t App icablc

! Ccrlorn'irrg iv tL Cor:rrcnl

Audit Comments

7.2.1 Selection and verif ication of methods

7.2.1.1 ISO/IEC 17 02512017

z-c

Nonconforming

Requirement

Does the laboratory use appropriate methods and procedures for all laboratory activities and, where appropriate, for evaluation of the
measurement uncertainty as well as statistical techniques for analysis of data?

NOTE "Method" as used in this document can be considered synonymous with the term "measurement procedure" as delined in ISO/IEC
Guide 99.

Nonconlormity Besolution Workflow

ln Toxicology three methods used are not appropriate. TOX-SOP-29 and TOX-SOP-30 were used lor the confirmation of Carboxy-THC in

urine by GC-MS use reagents that have been demonstrated to convert Carboxy-CBD to Carboxy-THC. These particular methods are not

specilic for the drug(s) reported. TOX-SOP-22 used lor the confirmation of GHB in blood and urine does not account for the salt form ol the

drug in the CRMS used lor the standard preparation creating a bias for the lest results.

Due Date & Responsible Parly : Lynn Langford until 2023-02-08 (Nonconformity Resolution Workflow not completed)

7.7 Ensuring the validity of results

Nonconforming7.7.4 ANAB Accreditation Requirement
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ls lhe performance ol personnel monitored? Does moniloring ensure that all personnel who perrorm lesling or calibralion successlully
complete at leasl one intralaboralory comparison, interlaboratory comparison or proliciency tesl per calendar year in each discipline on the
scope of accredilation in which the individual conducls wo*? ln the event thal the preceding oplions are not available or appropriate,
observation-based performance monitoring is acceptable.

Requirement

ANAB NOTE 1 The monitoring should be va ed over time lo cover all asp€cts ot assigned iob lunctions but does nol have to include all
aspects of the work perlormod oach lime.

ANAB NOTE 2 Solely pertorming verilications (7.7.1.9).1) or solely reviewing and aulhorizing results (7.8.1.1) are consideed to be tesling
or calibralion and are subiectlo ihese requirements.

ANAB NOTE 3 Accreditation occurs in lhe discipline ol Toxicology in bolh Calibration and Testing. The above requiremenls apply to the
Testing scope ol accreditation and Calibration scope ol accredilation separately.

ANAB NOTE 4 For performance monitoino conducted at the end ol one calendar year, evaluation of slccesslul complelion can occur in lhe
subsequent calendar year.

Nonconlormity Besolution Workllow

Forlhe 2021 calendar year, one analyst did nol perlorm a proticiency tesl in the Fire Debris discipline in which ho conducls work and
another analyst did not perlorm a proricjoncy test in the Materials Orace) discipline in which he conducts work-

Due Date & B.sponsible Parly : Lynn Langlord until 2023'02-08 (Nonconformity Resolution Workllow nol completed)

7.8.1 General

7.8.1.2.2 ANAB Accreditation Requirement Nonconforming
BeqLrirement

ls there a procedure lor reporting ol results thal:
a) idenlifies what will be reporled for all itefis received, including items on which no wolk was perrormed, items collected or crealed and
preserved ror luture tesling, and lor partial wo performed?
b) requkes qualilying the signilicance o, associaljons in the report whether by a statistic or a qualilative statement?
c) requires communacating lhe reason{s) in the roport when the reported results are inconclusive? and
d) requires repoding ol lhe inilial database entry (e.9., DNA proliles, , ction ridge, ballistics, biometrics)?

ANAB NOTE b) Associations lor multiple results may be qualified by a single statistic or qualltalive slatemenl if the statislics are idenlical or,
where applicable, meel or exceed a delined minimum lhreshold,

7.8.3 Specific requirements for test reports

7.8.3.1.c).1 ANAB Accleditation Bequlrement Nonconforming

Was/Did ihe measurement uncerlainly:
a) included in the report or an annex lo the reporl when il impacts the evalLration of a specilication limil staled by a regulatory body, a
statule, case law, or other legal requkemenl?
b) include the measured quantity value, y, along wilh lhe associaled expanded uncertainty, U, and the coverage probability?
c) in the formal o, y 1U?
d) limiled to at most two signilicanl digits, unless there is a documenled rationale lor reporling addilional signiticanl digils? and
e) reporled to the same level ol signilicance (i.e., same number ol decimal places or digils) as the measuremenl resull?

ANAB NOTE 1 a) A legal requiremenl is created, imposed, and enlorced by a third-parly external to the laboralory agency.

Requirement

ANAB NOTE 2 c) For asymmet cal uncertainlies, il may be inappropriale lo quole a single result for lhe uncertainty and presentations other
than y t lJ may be needed.

Joaa-@=rcaq
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ANAB NOTE 3 e) Reducing or simpltying a iraction ls nol a change in level oJ sign ficance

Nonconlormity Besolution Workf low

lnconclusive results repoded in lhe Fire Debris discipline do not communicate the reason the rcsults are inconclusive.

Due Dale & Besponsrble Parly : Lynn Langlord until2023-02-08 (Nonconlomity Resolution Workflow notcompleted)



Nonconformily Resolulion Workllow

B)- ln Toxicology, the reporled measuremenl unc€rtainty for ethanol results does not use the associated expanded uncerlainty, rather an
administralively set expanded uncertainly is reported. The coverage probability is also inconectly rererred to as a "levol ol confidence" on
the report and is described as teing greal€r than the coverage probability used for lhe expanded uncertainty.

Ou. Dat-l & RespDfs b1-i Parly : Lynn Langlord unlil 2023-02-08 (Nonconformity Resolution Wo*llow nol completed)
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Kell A Merwin

From:
Sent:
To:
Cc:
Subject:
Attachments:

Amanda B Gallegos
Tuesday, February 28,2023 7:45 AM
John E Knell; Kelley A Merwin
Benjamin S Swanholm
documentation fot 2O22-Ql -0024
2O22-Q\-OO24 packet GHB.pdf; 2022-Q\-OO24 packet Urine COOH-THC.pdf

Follow up
Flagged

Please see attached for some documentation that may be applicable to include in the packet for 2022-Ql-0024, please
use as you see fit and also let me know if there is any additional documentation that you think needs to be included so I

can work on getting that to you, thanks!

There are two separate areas that were addressed in this one finding so I have attached one PDF for the GHB method
(TOX-SOP-22) and one PDF for the UTHC methods (TOX-SOP-29 and TOX-SOP-30):

TOX-SOP-22 GHB
-1/10/23 TOX-SOP-22 Revision 16 effective t/lO/B wirh preparations accounting for sa lt form of standards for
calibrator stock, quality control stock, and internal standard
-Summary of the analysis of two previously received proficiency samples comparing the old preparation and new
preparation of the GHB calibration slock lchromotogroms/printouts of the data ovailoble if neededl
-l/20/23 Email to MCAO following up from meeting to provide specific lR# for only case positive for GHB

TOX-SOP-29 and THC-SOP-30 UTHC-COOH
-2/6/23 Documents provided to MCAO and CPO via email: Summary of finding related to UTHC-COOH methods (page 1),

list of lR#s for urine samples reported as THC-COOH positive 2019-2022 (pages 2-11), Email to MCAO and CPO (page 12)
-TOX-SOP-30 Revision 15 effective 7/L/23 re-validated SPE method with BSFTA derivatization and analysis on GClMS-
QQQ instrumentation (pages 13-16)
-TOX-SOP-29 retired as of 1/25123 (Qualtrax notification) (page 17)
-Validation documentation (pages 18-36)
-Data from analysis showing potentialfor CBD-COOH to THC-COOH conversion on old methods (pages 37-55)
-List of lR#s with additional information about the cases such as the EMIT screening results and dilution factors, also
color coded by offense type (pages 56-66)

Amanda Gallegos, M.S., D-ABFT-FT
Forensic Science Section SupeNisor, Toxicology Section
Phoenix Police Department, Laboratory Services Bureau
621 W. Washington, Phoenix, AZ 85003
Main (602) 262-6197, Desk (602) 534-8860

1

Follow Up Flag:
Flag Status:

Good morning,
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PRIDE

Protection I Respect I lntegrity I Dedication I Excellence

@o9@
NOTICE: This message is intended exclusively tor the indivldual or entity lo which it is addressed. This communication contains
intomation lhat is law entorcement sensitive, lor ofricial use only, sensitive but unclassitied, proprietary, privileged, and may be
legally protected or otheruise exempt trom disclosure. ll you are nol the intended recipient, you are hereby notiried lhat any
disclosure, dissemination, copying or distribution of lhis transmission is strictly prohibited. ll you have received this message in
error, please nolify the sender and delete this message and all ot ils attachments.
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LABORATORY SERVICES BUREAU

Docum.nl: Toxlcology Procodurs3
Pollcy Numbor

1288
Revlalon:

16
Subleci: TOX€OP-22 Protocol tor tho Analysl! of GHB ln Blood and
Urlne

Approt ad:
GdLgor, An nd.

PHOENIXPOLICEDEPARTMENT Effectlve:'11101202312:1O24OPM

1. PROTOCOL FOR THE ANALYSIS OF GHB IN BLOOD AND URINE

PURPOSE

PLAN

A. Equipment:

(1)GC/MS with a 5olo diphenylpolysiloxane, 95% dimethylpolysiloxane, 15/30 meter, 0.25
micron film thlckness column

(2) Centrifuge

(3) Heating block

(4) Sample concentrator with UHP Nitrogen

B. Reagents:

(1) Saturated ammonlum chlorlde solutlon. To 250m1 of water add 50 grams of ammonium
chlorid€. Stir until dissolvod. Labsl reagent. Store at room tempsratura. Stable for two
yeaI5.

(2) 3N HCl. To 250m1 of water add 65ml ol concentrated hydrochloric acid. Label reagent.
Stora at room temperature. Stable for two years.

(3) Ethyl acetate. Prepar€ a l00mltransfer bottls ofACS/HPLC grade othyl acstats. Label
accordingly. Store in glass at room temperalure. Stable until @nsumed.

(4) BSTFA with 1% TMCS. Crimp cap and label appropriately it transfened. Store at room
temperature. Stable until consumed.

C. Standards:(Storerefrigerated)

(1) I mg/ml GHB sodium salt standard in methanol (Cerilliant G{01 or Cayman lten#
'I 5661 ) Stable p€r manuf,acturefs recommendation.

(2) 1 mg/ml O64HB sodium salt lntemal standard in methanol (C€rilliant G-006) Stablo per
manufiacturs/s rgcommendation.

D. Calibrators and lnternal Standard:

(1) 100 pg/ml GHB catlbrator.tock solutlon. ln a 1.0 mlvial add 878 pl of melhanol and 122
pl of 1 mg/ml GHB 3odium salt standerd. Storo refrlgcratod. Steblo for 2 y.ers.

(2) 100 yg/ml O6€HB lntemal standard stock solutlon. ln I 10 ml vhl add 7.26 ml ol
mothanol and 1 ml of 1 mg/ml D84HB sodium salt intemal standard. Store rofriloratod.
Stable ior 2 yaaE.

J cav cl-(,c.ru(
Printed copies ofthis Document are UNCONTROLLEO €t

Pago 1 ot 3

Ths tollowing method describ6s the proliminary screening and qualitativo confirmation of gamma-
hydrorybutyric acid (GHB) in blood, serum, plasma and urine using a liquid/liquid o)draction
analyzed by GC/MS. Samples submittod for GHB analysis will follow tha following protocol.



LABORATORY SERVICES BUREAU

Document: Toxlcology Procedures
Pollcy Numb.r:

1206
R6vlslon:

16

Sublect: TOX€OP-22 Protocol for tho Analysls of GHB ln Blood and
Urins

Approved:
Galbgos, Amanda

PHOENIXPOLIGEDEPARTMENT Effective: 11101202312:10:40PM Prgo 2 of 3

E

(3) 10 pg/ml GHB callbrator. Prepare on day of use. Add 10 pl of 100 pg/ml GHB calibrator
stock solution lo 100 pl of negative urine or blood.

(a) 25 yg/ml GHB calibrator. Prepare on day of use. Add 25 pl of 100 pg/ml GHB calibrator
stock solution to 100 Ul of negative urine or blood.

(5) 50 pg/ml GHB callbrator. Prepare on day of use. Add 50 pl of 100 pg/ml GHB calibrator
stock solution to 100 pl of negative urine or blood.

(6) 100 pg/ml GHB callbrator. Prepare on day of use. Add 100 ul of 100 pg/ml GHB calibrator
stock solution to 100 pl of negative urine or blood.

Quality Controls. (Store Refrigeratod)

(1)100 pg/ml GHB control stock solutlon. ln a 1.0 ml vialadd 878 pl of methanol and 122 pl
of 1 mg/ml GHB sodium salt standard (using a different source if possibl€ than calibrator
stock). Store refrigerated. Stable for 2 years.

(2) Posltlvo Control(s) 15 pg/ml. Add 15 pl ofabovs 100 pg/ml GHB control slock solution to
'100 pl of negative urine and/or blood (matrix matched controls).

(3) Negative Control(s). Urine produced in house will be used as negatjve control if analyzing
urlne samples. Blank blood prepared in house conslsting of 50% salin6, 500/0 packed red
blood cells, and 5 g sodium fluoride/l g potasslum oxalate (per 500 ml prepared blood) will
b6 used as negalive control if analfzing blood samples.

F. Extraction

(1) Prepare a set of calibrators, positive control(s) and pipette 100 !l of the negative control(s)
as well as case samples into respectively labeled 16xl00mm culture tubes. Add 50 pl of
internal standard. (High GHB concentration samples from preliminary screen may be
diluted, as an example x10 by adding 10 pl sample/ 90 pl deionized water.)

NOIE Case Samp/es received in CITRATE BUFFERED TUBES will not bo analyzed for
GHB.

(2) Add 500 pl of saturated ammonlum chloride solution.

(3) Add 20 pl of 3N HCl.

(4) Add 2 ml of 6thyl ecatate.

(5) Vortex until thoroughty mlxed; c€ntrifugo for five minutes at 3500 rpm. After tub€s havo
been cenUifuged, Aansfer top organic layer into appropriately labeled auto sampler vials.

(6) Evaporate lo near dryness (approximately 1opl). Reconstitute residue with 70 pl of €thyl
acotate and vorlex. Transf€r to vial lnsorts if using scr6w cap autosamplor vials.

(7) To each of the vials or inserts add 30 pl of BSTFA (with 1% TMCS). Cap tightly and
dorivatizo for at least 20 minutes at 70oC.

G. Data Acquisition and Anab/sis:

(1) Make sur€ the Autotun€ was performed, rinse vials fillsd, etc. ,4 L^) - Qf -<Ct JY
Prinled copies ofthis Document are UNCONTROLLEO q



Pollcy Numbon
1288

Revlslon:
16

Subject: TOX€OP-22 Protocol tor the Analysis of GHB in Blood and
U rine

Approved:
Gallegos, Amanda

PHOENIXPOLICEDEPARTMENT Effectlve: 111012023121'l0t40PM Pag€ 3 of 3

H

(2) Set up a sequence with the calibrators injected first in order to calibrate the instrument
used. The ion ratios and retention times should be set by a mid-level calibrator.
Subsequent injeclions to include positive and negative controls and solvent blanks (for
preliminary screon at beginning and end of case samples; for confirmalion b€tween cas€
samPles).

(3) Analfze using the appropriate method on GC/MS.

Results and Acceptability (Qualitative):

(1) Calibration R1:0.99, lowest calibrator within 30% of set value and remaining calibrators
within 20% of set valua

(2) Positive control is positive (> 10 yg/ml)

(3) Negative control < 5 pg/ml

(4) Retention time within 2% as set or stored from calibrator

(5) Qualilier ion ratios within 20% as set or stored from calibrator

(6) Chromatographically acceptable; i.e. peak purity >90% for target ion

(7) Positive results for GHB will be reported > 10 pg/ml

Joaa -aD*qD2V
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Document: Toxlcology Procedures

Printed copies ofthis Document are UNCONTROLLEO
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g8lmt
2019-0060 FTC44

2022-0117 FrC-10

Target

50

15

6HB TOX-SOP,22

Grand Mean screen

n/o quol 49

67.69 n/o

conf
50

OLD preparation

52

68

NEw preparation

48

63
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Amanda B Gallegos

From:
Sent:
To:
Cc:

subject:

Amanda B Gallegos
Friday, January 20, 2023 11:47 AM
Ryan Green (MCAO)

Jody M Wolf
Follow-Up

Hey Ryan,

Also, it was not mentioned in the meeting today so I wanted to let you know that our quality Ma nager will be out of the
office next week, so any additional follow-up we provide regarding the final ANAB report may not be until the following
week.

PRIDE
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I wanted to send you a quick follow-up email with the lR# (202000000002531) for the one case in the previous 4 years

that we reported a positive result for GHB (gamma-hydroxybutyrate), which was for a sample related to a DUI

investigation..,ust to reiterate, this result was nearly five times above our cutoff level and therefore presents no risk that
the adjustment for the sa lt in the preparation of the standard we use in this method had any impact on the reporting of
GHB in this sample.

ln the meantime, please don't hesitate to reach out if you have any questions.

Amanda Gallegos, M.S., D-ABFT-FT
Forensrb Sc,ence Seclrbn Supery,sor, Toxicology Section
Phoenix Police Depadment, Labontory Seryices Bureau
621 W. Washington, Phoenix, AZ 8W03
Main (602) 262-6197, Desk (602) 53+8860

1



Thls flndlng of non-conformlty does not lmpact the Blood THC/THC
tlotabollto/Cannablnold mdhod. CBD and its metabolite have been tested using this method
and no conversion occurs in this method.

An updated method hc been developed and valldated for the analysls of COOH-THC ln
urlne samples (TOX-SOP-3o Revlslon 15, Efioctlye Z1l23), whlch demonstrates there ls
no convorslon trom COOH.CBD to the targot anaMo COOH-THC. All urlne samples
processed allot A1n3 wil utlllzo thls method.

lHart ED, Vikingsson S, Mitchell JM, Winecker RE, Flegel R, Hayes ED. Conversion of 7-Carboxy-
Cannabidiol (7-COOH-CBD) to l1-Nor-9.Carboxy-Tetrahydrocannabinol (THC-COOH) during Sample
Preparalion for GGMS Analysis. J Anat Toxicol. 2022 May 20;46(5):57 &576. doi: 10.1093{aUbkabM6-
PMIO: 33987675.
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The Phoenix Police Department Laboratory Services Bureau (LSB) has been accredited since
2001. Accreditation reassessments are routine accreditation activities that occur every four
years as part of the accreditation process. Curently, the LSB'S accrediting body is ANAB (ANSI
National Accreditation Board), through which the laboratory is assessed to the ISO/IEC
17025i2017 standard and ANAB's AR3125 supplemental requirements for forensic laboratories.
A reassessment ocaJned in December 2022 and the resulting assessment report is attacfred
(230129-Phoenix Police Oepartnent Laboratory Services Bureau-Revised Assessment Report).

The reassessment resutted in one finding of non-conformance related to the appropriateness of
the Toxicology section's confirmdion methods for the analysis of 11-nor-9carborydelta$
tefahydrocannabinol (COOH-THC) in urine samples. COOH-THC is an inactive metabolite of
THC that can be present in urine.

A recent study, published approximately 6 months prior to the assessment (1May 2022),
included information that reagents used in these methods have the potential to cause the
conversio.r of 7-carbory-cannabidiol (COOH-CBD - which is a me,tabolite of CBD), if present in
the sample, to the target analyte COOH-THC. Therefore, based on this new information from
the sfudy, the reassessment report listed the confirmation methods used by the Toxicology
section for urine samples as not being specific for the drugs(s) reported.

A Correclive Action Report (CAR),2022414024was initiated within the LSB to address the
assessment finding. The CAR process involves determining the root cause, the extent of the
non-confomity, and implementing a conec'tive adion plan to resolve the non-coniormity. At the
conclusion of this Focess a Corective Action Report will be available.

As part of the conective action process a standard for COOHCBD was purchased, and after
testing with the existing urine confrmation methods, it did demonsbate the potential for
@nversion to the target anaMe COOH-THC. A list of cases where the laboratory reported
cooH-THC in urine for the previous four years (201*2022) is being provided.

Note, during the examination of urine samples, the LSB uses a standard immunoassay method
as the preliminary screen for urine drug analysis. This method induded an individual assay that
is specific for COOH-THC. Due to the test being specifrc for COOH-THC it does not exhibit
cross+eactivity to COOH-CBD. Since this test is performed prior to the confirmatory test, it
significantly minimizes the risk that COOH-THC was incorrecty reported in urine using the
confirmatbn methods at our laboratory. A subset of these cases also had blood samples
analyzed where the blood sample independenty confimed the presence of THC and/or
metabolites.
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DFSA 2021mm1108065 0003 Benzoyecgonine(Cocaine Metabolte)
DFSA
DFSA

2021mCD112,1,t86 (X)01 Metham
mmr137300 fi)03

DFSA m21fi@1111476 q)o3 Alprazohm Metabolite, Oiphe.hydramine
DFSA 1555a1 (m03 Metabolrte)

firco116315a Metham
DFSA
OFSA

2021(xrc0116269,1 0001 Melrram

DFSA 2021fi)ml182)71 oo(X
ane2021m0n1237 2tu m03 Metham

26,159, mO3
DFSA m21m@1271312 W3

tne

2021
z)21md)12997,10 0007

311693 U)02
DFSA 2021qD01311961 fi)O2 Methamphel,amhe,AmllqE4lle
DFSA 2021mml3'15630 0003 Methamphetamine,Amphetamine

2(n1q)q)1316883 mo3 MetlamolE
DFSA 2C210coO1318772 Oml PCP, MethamphetamirE, Benzorec0ionane (Cocaine M€laboltte).
DFSA

mo1346506
2021mm1DFSA

DFSA z)21mml3793s6 0q)3 lildrocodone.l'idrorno.phone

DFSA
2021m001380270 m01

mmrao9984 (n03
DFSA 2021mm143237 mO1 Cocah€ & Metabolle

2m10(x1o1456758 0005 Fluorclhe I llelabdite, TrazodorE & Metabo&e, LanotilrirE, CetitirEDFSA

DFSA m21m(x)r49(x85 (x)06 MeltEmphetamhe

2(nlmml63/t{16 (x)O3 Methamphetamire, AmptEtamine, Fentary', Nortentan,

C,ocairc A Metabolrte

DFSA

DFSA
DFSA 2021mmr574 4

mmr503682 0005

ft2100q)1581683 @03

DFSA 2021mm1634780 mO3
DFSA 2(nlm{tr1658109 q)03 MethamphetamiE,AmplEtamine
DFSA m21fix)0165931,t (n03 Ethanol. Ll€fiamplE{.DirE, Doxrarnine, Tramadol. Cetirz,E
OFSA z)21flm169013i m01
DFSA Zn1fi)m16€O553 (xXX No.tent rM. Fboxetae. C€Uizae
DFSA 202lqlq)169573,1 q)03 Amphetamine

2g21m17ZE i (xXX Mclhamphct miE, AmphclalniE, Fcilartl, Ndflob.V, CociE &
Mcbbotu

DFSA

OFSA 2021m@r742239 @03
OFSA *21lJ,m1751gJ1 m02 olq/co.brE,@Err,ADreLmtltc$ob,ihd.zlpdr,

()a,ffiTffi

OFSA 2021(Im17$583 U,OS ArnDhciiniE- FTEEiiE
DFSA Znlfim179289a m3 MethamphcLmiE, AmphetamiE, Lo.-.z.pdn, TrazodorE Mctabot ,

Scdr.fE I'Ll-o3.

m{Dr924972 @01 8AC: Deteded 4.025
202000m1DFSA

DFSA
Celirizine201900(D18702a9 m03

19fr)m18&1610 0003 Metham

DFSA 2019U)m1879.{43 q)03 Methan
DFSA I 0003

2019mm2080457 m03
DFSA 2019mq)2100246 m03
DFSA 2q19mm2131791 U)03 MelhamptEtamire.AmphetamiDq,Diphenhldramhe
DFSA 2019fr)m2157260 m03 Metabolrt€

a.I-dCIrr{J oaa
AT
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OFSA 2019mm2170763 (x)03

DFSA 2019{X}m2221139 q)03
DFSA
DFSA 2020mflXD015:li) O0O3 Ethanol
DFSA 2ozlmmflx)ttog No2
OFSA 202(nourco31156 q)01

E Metabolite ramadol
33444 UXX

DFSA 2020mm0135so8 Metham plEtam ine, phetamine

DFSA m20mdx)16s247 0004
DFSA 202()mmOZX05{) q)O{ fttetlEmphetamine,Amphetamine
DFSA 20rmflxm9482 (xxN
OFSA 20m0fitro261869 mO3 Meflamphetamine, Amphetamin€, Gabapentin, Celirizine
DFSA 202xxxm328112 fixN
DFSA 2020(x1m03,l1969 flXX irethamphel,amine, AmpheliamirE, Chbrptpniramine
OFSA 202000000348716 0003
OFSA 0001
DFSA 202()mmo4'12,t57 frxx

2020mdxx48296 d)03
DFSA 16 0.059

DFSA 0003
DFSA 202000000598651
DFSA 0002 BAC: <).025
D 20m00(n078tr1,4 co@he & Metaboltes
DFSA 20200{XIn8{,{90 (xxx Me{hamphetamine,Amphetamir€ BAC] 0 031

DFSA 20zxXXXng838Ol fi)o3 lreoEmphetamine, AmDhetamile
DFSA 2OZJSJ0JOCZ3{2T q)03 CocaiE & Metabolle, Etizolzn & ltetabofte. M€dhorphan

DFSA 20mq10o0932230 fi)O3 Am9hetamine
DFSA 202O0Oq)t02,1656 mO3 CekEine
OFSA 2020mm'l

2020@mrG51175 m03
DFSA 202000m10713a5 mo3 Phentemhe
DFSA 2momml11718l) q)03
DFSA I 1 m01
OFSA 2020mm1128123 @04
DFSA 202omm1156565 q)03 Gabapernin
OFSA 2020mq)1183727 flX)6
DFSA 20Imm119OA97 q)o'l OxycodorE.ttydrocodone
DFSA m200om12t6973 mo1 BAc:lreC4.!16
DFSA 202(x)0m1366036 q)03 oEz€9am
DFSA 202(Xnm1,Oa864 q)03 OirlEnlhdramane
DFSA 20mrIl,(IJ1121715 U)01 MethamplEtamine, Amphetamine, Fentaryl, Nortentan,
DFSA 2020m00142,1,121 m03
DFSA 2020fi)m1506204 0(x)3
DFSA 2020000152643 fi)03
DFSA m2oo0oo15710i21 (x)05 M€lrBmplEtamine,Amplretmin€
DFSA rrm@159r226 @03
DFSA znofl)mi591852 (m1
DFSA 20z)00m162(x55 (m3
DFSA zlzxrml671619 fiXrl BAC: Deteded 4 025
DFSA 20zxxlmr671893 fl)06 BAC:0 073
DFSA 202D0m1688824 q)03 CetiEiE
DFSA 201tmm169tt78 fiXI2
DFSA z}2oJ{m111ZA qX)5 llcOErptElamiE, AmphcLmiE, ftqphiE, Abrauolanr t lLtffl,

Ctab9r.m. LamolrisiE. L.rdi*n
DFSA 2o20fi)mr7'16517 ffX)3 i/blrEmolEtamine. Amohetamir€. Gabao€r in. Leveliracatam
OFSA m200,J@1n 1qfi (Ix)3 MethamplEtamine, AmphetamiE, OrptEflh/dramine
DFSA 2(nfiDm179732() fiXX Benzorecoonine(C,ocaineMetaholh)
DFSA m2f0/J@184O723 CIXI3 MDMA, MDA, Amphetamin€
DFSA 2020mm1860521 m01
OFSA 202fix)mi9'l4!92 (xn5 Mct Bmoetamine, Amph.tamir€
OFSA 20z)U1m1916287 (n03 M€lhampfietamin€
DFSA 202og)gl1925712 q)03 M€thamplEtamine, Amphetamhe
oFsa zlzxxm1048674 (xx)3

DFSA 2018mm21657'18 q)O3 Cocahe & Metabotae
DFSA 2018mm2191125 oO0,{
DFSA 2018mm2196978 mO3
DFSA 2018mm22()8f 6,4 m03 i,lethampftetamine, Amphetamir€, Lirocane
DFSA 20191(xX12216875 0fl)3 il€ltEnplEtamine, Amph€temirc, 6{rono...tytnorphine (He.oin

Metabolite

*@a-q_c@v
J\
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OFSA z)1800q)22615t6 fiXX
DFSA Z)1900mO09696S d)O3 i/btEmetetamne.Amplretaniinc
DFSA m1900mo1069o1 (D03 Cocair€ t Metabolae. BAC 0 082
DFSA 2019mm0108832 m03 Etllarrol
OFSA 201900000116251 mo3 S€rtralne
DFSA 2019(nm0l,l6840 mO3
DFSA 2019fl)m0153473 mO3
OFSA 2019mm01974g6 ([O3 Levetiraceta.n
DFSA 2019mmo198294 (xD6
DFSA 2o19m()oo2 ),t15 (nO3

DFSA 2019m000243172 frX)1 Methamohetamme
DFSA 201C1000O294821 (xx)s M.fiamph.lamiE, Amph.{amhc,o-Monoac.lytnoehirc (Hsdn

i,ld-of.), irorphrE, Cod.in , F.nta.y, Cocait & ircf.bolc.
AF@hn & ilclabotc

DFSA 20190(xD0310975 fiXX MetlEmplEtamine, AmphetamiE, Benaylecgonine (Cocaine Metabofte)

OFSA 2019@000316720 q)o3 EfEnol
DFSA 2o19mfin329o53 tno3 iletEmotEtamine Amohetamine
OFSA 2019fi)O00340947 mO3
OFSA mt9@fixxo7586 fln6
DFSA I19fi)m,0459672 fiXX
DFSA z)19mfi)0495494 0003
DFSA m19{nu)0506757 mO2

DFSA 2()19mmo560579 q)03 ir€tlEmptEtamine,Amphetamine,FentarM
DFSA 2OIqXIXXE6O0@ (xXB m.fi.,rCd.miE,AmphcttmiE,8{ro.lo elhqphh.(Hc(il

m.Ee), lrord*r, Cod.iE, Cbr@p€.n (ilcl-*),
DDfsrM iE

OFSA 2019000q)582295 mO3 PCP.MorDhine.B€nzDvecoonine(CocaineMeEbolle)
DFSA 2o19mffX)621 l t,l m03 Eenzovlecoonine (Cocaine Metabotte). Citaboram
DFSA z)19mdD635441 q)03 Me0BmptEtamlr€, Amphetamir€, Mcthadone & Mctabolle, MethoDhan
DFSA z)19(nm06,t8317 m03 Abrazobnlilctabolite
DFSA r19mm0654923 mO3
DFSA 20'19fiXno695696 mO5 Amghetamine, Methadone & Metabolite, Alprazolam t Melabolrte
DFSA ml9fiXn0790r28 m03
DFSA 2019fiXtrO79,13,17 mo3 Benzolre.@nine (Cocaine Metabollb) BAC: O O34
DFSA 2019@m0800395 0006 iL#Bmphetamine.Amphetamine
DFSA 2019(nmo884059 mO2
OFSA 201900000947096 @02
DFSA 20'19fl)m095'1916 (I)03 itdqu€liafirE, C€tiriztn€ BAC: Detecled <)-025
DFSA 20190000@66534 0q)5 Etwrol
DFSA Z)'l9(xl(I)1035/157 (IXB M.lrEnelEtamhe,Ameh€tamh.
DFSA 2019fi)m1068,t55 (xXB ProDobl
DFSA 2019@001073661 U)02
DFSA z)19(trm107,t728 UXX

201900m1095426 m06 Cocaine & Metabolite
m1 1 t 3679 @03

DFSA z)19(n(n11r81z) qx)6 BAC:0.071
DFSA 2019(nm11621,t9 0003
DFSA 2019q)00121134,1 0001 Lle{hamptletamine,tunphetamine, Olanzapine
DFSA 2()19{nm12,1382,1 UXX 8aC: Deteded <) 05
DFSA 2()19fi)m12,{,1&}'l mo3 EtharEl, BerzorbcqorirE (Cocine Metabolt )
DFSA 20t9qn01268601 m03 Fenrryl
OFSA 2019(xrc0't28n 08 (x)02 Co<ahe & Metabolte BAC:0.115
DFSA 2019mm12S2452 m04
OFSA 2019(xl(I)13i'1753 m03
DFSA Z)19mm13r162g3 m03
DFSA 20r9mml4,r6811 m07
OFSA 2!l9(xlm1/|60626 qn6 EtrlarEl
DFSA 2OlSm014S6660 (xXX McG-rph.tarnit , ArnphclamiE, M. Erpha, l](,r}l.niE,

Eli,aErMrriE
OFSA ml9{Dml5,l1450 m05 .fiarhDtElamite. AmphctamiE
OFSA 2019@@ 1556d,2 (x)03 . Em9hctamh.. Todral'lde, Fl.Er.lit€ 8AC: 0-138
DFSA 2019mm155638'r m03 BAC: 0 196
OFSA 2019mm1594€14 0003 E0lallol, Cocaine & Metabolite
DFSA 2019mm1621728 m03 Abr'azolam e Metabolte
DFSA 2019(x)0016,t59,11 0003
DFSA 201900001646107 fi)03 DbhcnlndramirE
DFSA 2019{nm1690683 m04 EoBrd
DFSA 2019m0017085,14 O0O3 Methamp,Etamine,Amphetamine
DFSA 2019(nm17688't3 m03

;@,.-.a1--zoca\
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DFSA 2019m001799709 0003 citaberam
DFSA 201gmm1816545 0003
DFSA 201900001855026 0003 t elham phetamane, Amph€lamir€
DFSA 201smo01a660M 0002 MethamDhelamine.AmDhetamine. Fentanvl
DFSA 2022[m[m1112251 0003 TrazodorE, Gabapenth. Risperiron€ Metabolite, Celirizine, NorafilorcyctzirE
DFSA 2OT)rmffi12A523{ 0001 irethamotptamine- Amohetamhe

'Offars,e lyP in UUS anffi as .t t1gJsf,fl'ld s.tr,' assa, - OFSA rlrarr a snple GIN b any serud trsar, it recei!€d, t,ED''ar tD ae *caic
inM*n rcclind by ffiotdoty

Joaa-r*-Aa\
Page '10 of l0 a3



Amanda 8 Galleqos

Amanda B Gallegos
Monday, February 6 2023 8:03 AM
Ryan Green (MCAO); Nicholas Klingerman (MCAO); Blaine Gadow (MCAO); Barbara
Marshall (MCAO); Ken Vick (MCAO); Sarah Dejonq
Benjamin S Swanholm;.lohn E Knell; Jody M Wolf
ANAB assessment report and disclosure
ANAB Reassessment-TOX Finding Summary.door; 230129-Phoenix Police Department
Laboratory Services Eureau-Re\rised Assessment ReporLpdf, List of Urine Samples

COOH-fHC ?022-2019-pdt Ust of Urine Samples COOH-THC 2022-2019.x1sx

Good morning,

Seo attachad for th€ ANAB asssssment report and additional disclosure information, please let us know if you have any
questions,

Amanda Gallegos, U.S,, D'ABFT+T
Forensib Scrence Seclion Supervisor, Toxi@lqy Seclion
Ph@nix Police Depafunent, Labontoty Services Eureau
621 W- Washington, Phoenix, AZ 85003
Main @02) 262-6197, Desk (N4 5A-8860

PRIDE

Protection I Respect I lntegrity I Dedication I Excellence

@o0@
ilOTrcE ni! m€ll.ct b ninxled exdlllely lor lie individi.l or cooty to rhicn n b .dc€!sod. Tni! comunirixr co.{.iB
irrolm&r rhd a la Erdc.ireor !€ridiva, io. ofndal us€ ooly, lcoriitiye bd U|cl6lifed, D.opri.{aty. !,fil,,e4, tn tuq b.
reg.lty D.otect4{, or ooE rii€ d.np( tro.n d3clo.ure. tt yo{ € mt the irterxbr, r.cateol too .r. ier.nry mffEd trl.r -ydircro.ue, d6le{hrioo, c4ryrrC or {Bt-irtao ot ura rfamma3bo B striciry p.oi-tr.d. t ycli h.ve rec4ivcd tha lrr..s.!p a
er.o., de*. notilytlE !.id.f rd &lac n|.t nE .{. d d olil! lttrnmsllr.

1 Avaa-@,@Al

From:
S€nt
To:

Cr:,

slbjcct
Attachments:
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sublcct TOX€OP80 Protocol for thc Analysls of I I -nordelta4-
caboxY-THC in Urinc bv SPE

Approv.d:
O!ll.go., Amrnd.

PHOENIX POLICE DEPARITIENT Effeclive: 2hni23 1t02t01 Plt Page 'l of 4

PROTOCOL FOR THE ANALYSIS OF II+{OR.DELTA4CARBOXY.THC IN URINE BY SPE

PURPOSE

The iollowing mcthod describes lhe SPE exbaclion and analysis for the confirmation of 1l-nor-Ae
THC-COOH in urine by GC/MSQQQ. Samplcs whk* have been sqeened positive by a
preliminary test, as well as special requesE or retest rcquests may follow the lollo,ving protocol.
Additionally this protocol may b€ used as a screening method.

PLAN

A. Equipmart

(1) Agfcnt 78SOU889O GC / Agtcm ruoo Triplc Ouadupdc ulilizing a 30 mr0rr colurnn with
5% dirtrcnylpolFilox{r., 95% dirnclhylpoltpr'loxarc; 025 micron flm thklspss

(2) Po3itiw Prr3rr! Manilud

(3) SPE Column - Polymuic bcad' Dual modc Oydrophotic .rd . 3ton9 lnionlc cxdtagpr)
CEREX Polyeom THc 682{il53c

(4) H..ting tilock

(5) SamdG oonc.nfabr with UHP Nifogcn

(6) Ccnrifrrqc

B. Rcagcntr (Storc in gl.3s at roorn tmpcrattrc. SElc until oonsuncd.)

(f ) 1il tl.OH. To 5(x)d d wet r add 20 grars oI sodun hydrcxilc. Slir until diltolvcd.
Labcl rcagcnt StaHc mlil con3uncd.

(2)85:15 dcaontsld r.t nac.toniEilc .nd lg6.mtmnaum hydrodd. 3ohrtion. Prlpei!
li!.h &ily.

(3) 00:20 her.nc: etftyl eccteta md 2ll ghclal rcctic ecld. Prparu frush daily.

(a) ilcthrml. Pnparu . te]l3ftr bottlG of ACSIIIPLC gradc mclhanol. L.bd acco.dingly.

F) Ery.c.t b. Prrp{c e tanlfcr bofla d ACS/HPLC gra& dty Etft. L.b.l
accadnglY.

(6) BSTFA wlth l% TICS. Steblr untl congrncd. Crimp c? .nd Lb.l m(oriatdy if
fa.rlfafild.

C. Standlt6 (Stol! rGfrigpr.t d. St blc pcr maufa.t cr" rlcommcrld.too):

(1) f 00 lre ml Ii{ror Ac THC4OOH .tock standrrd, Puntrasc e 1fi) pCml ampoulG.

(2) 100 pg[ml D3.ll {or Ac THCC(rcH rtock hlGmel rtrnderd. Puntnrc . 1(x) uCml
ampouL.

(3) too t{rml I {{ror At THC.COOH glucuronidc rt nd.rd. Pu$s. a 1@ tCml ampordc.

Joaa-e+-c@v
printed copies of this Document are IJNCONTROLLED A5
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O. Calibrators and lnbmal Standard:

(1) t ng/Fl ll-nor Ae TIIC.COOH catibrator stock solution in lncthanol. ln a loml
volumetic llask add 100 pl of 100 pg/ml 1 1-nor a0 THC-COOH stock standard. Dilutc to
volume with Mchapl. Store rctigprated. Stable br two ycars.

(2) 0.1 ng/pl I l{or Ao THC-COOH interim calibrator stock lolution in rpthanol. PrepaG
a lGbld dilutbn of thc I ng/pl calibrabr stock. For example, b 450 Ul of mclhanol, add 50
pl of 1 rlgy'pl 11{or ag THGCOOH calibrator stock solution. Discard afier usc.

(3)5 ngrml l{{torAt THc4ooH c.librator. To 1 mlof ncgEliw urinc, add 5{, ulof 0.1

ng/yl 1 1 -nor as THC-COOH inErim calibrabr sbct( solution.

(4) l0 ng/ml {l{ror Ae I}|C.cooH calibrator. To 1 ml of ncgativc rrirc, add 1OO Ul of 0.1

ng/pl 11-nor a0 THC-COOH inbrim calibrabr sbc* solution.

(5) fll ng/mt lt{or Ac THC€OOH calibrator. To 1 ml d n gEtive uiE, add 50 Fl of 1 nCpl
1I-nor ae THC-COOH calibrabr sck solulion.

(6) IOO ngrml ll{or AT THC€(X)H calibrator. To 1 ml of ncgElivc uinc, add 1OO pl of 1

ng/Ul I l-nor as THC-COOH calbrator sock solution.

O)0.5 ng/Fl D&li{oral THCCOOH int m.l standard. lnalOml volumcric fest add 50
gt of thc 1 (x) pg/ml O11 1 -nor-ae THGCOOH stod< intemal liandard. DfluE b volume
with mcthanol. Store rcftircraEd Stable for two yearB.

E. Ouality Confob (Sbre rc{iiJcrat d. StaHe 2 years if made h holl3c or as pcr manufa(tJrcls
r.cofirm.ndatbn):

('l ) PGftiyG Confol. l5 nglml it{orrAg THccq)H. Pr.pard h horEc from a dilbrrnt lot
of sbck solulbn lhdl that uscd b prep{r calbrators or purduscd from an cxtrmal
vcndor. (Examplc: b I ml negetivc urinc dd 50 pl d a 0.3 ng/pl COOH-THC atandard,
TOX-SOP-38 lr'\,v-lcvd cotttsol )

(2) ilGgativc Contol. Udnc produccd in housc will b. us€d as ncgativc oonfol.

(3) Hydrolylb Cootol. 25 ngrml I l{orrAe THC€OOH. Add 75 Fl of tlc 100 nCmL 11-rpr

Ae THC-COOH gluoror*tc standard and dilute to lO mlwith mc0land b md(c an 0.5
ng/pl hydrolf* confd cocft. To 1 ml of negElive Lrinc, dd 50 pl c 0.5 ng/gl hydrotysis
conrol stock.

F. Solid Phalc ExF.ctbn (SPE)

(1) Semph prqaratioa.

(a) Pr.parr a set of calibrabE at 5, 10,50, 100 ng/ml, pocitive confol and hydrolFis
contol as list d abovc; pipctte 1 ml d thr ncgativc contol and samples into
respedivdy labcled crittlre tJbG. Add 50 pl o, woddng intetnd stendard b .adl
tube. (High sdnphs may bc diluted, as an examde x'10 by adding 100 pl sample/ l
ml Huo.) ,&c4)_AS--U_d\4
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(b) Perbrm base hydrolysis ol sampl* by adding 500 Fl of lN NaOH, vortex and let
stand fior ten minutes.

(c) Centitugc at 35fi) rym or 5 minrbs.

(21Sampb appltcatlon
Appty samdcs to appropriately labeled SPE columns. Flow rate should be aboul 1.0
muminute or gravity only.

(3) Column rlnse and cludon
Pass lhrough thc column scquer ially the follo,ving reagenB, al 1-2 mumin:

(a) 1 mlfreshly prepared 85:15 Dl water/acetonitile and 'l% ammonium hydroxide.

(b) 'l ml methanol.

(c) Dry column for 10 minutes or untilthere is no moisture lefi in lhe columns al max
flcnr. Remove moisture if prescnt from SPE cartidge tips with a kimwipe.

(d) Elute with 0.75 ml 80:Z) hexane:ethyl acetate with 2% glacial acetic acid twice inb
appropriably labeled silaniz.d microriab.

(41Dedvethatlon

(a) Evaporate samples to dryness under nitrogen.

(b) To the mk ovials add 60 Fl of e0ryl acetate, \rorlex and ficn add 25 Fl BSTFA witr
1%TMCS.

(c) Cdmp r.!$ng rcd PTFE qimp c?s, \oftex and d€rivaliz. tur d lcasi 20 min at 7eC.

G. tHa Acquisilirn and AnalysB:

('l ) Makc aure thc El High Scnsihrity tubtrn wa3 p.rfionned (wih th. UTHC.m mcthod
loadcd), rirsc vhb lillcd, Gtc.

(2) Sct up a scqucnc. with thc calbrators hicdcd fr3t in order to calbEta fic irsfirncnt
us€d. Th€ fr}ition r.lkB rd rrt nli(,n lincs should be s.t by a mid+\,el calbrator.
Subccquent iiccfions to iirdudc n g6liE cditol, posili\r. confob at lhc bcginrtE dld at
lhe cnd of thc run; and solvcr blanb bct\,\€.n cas. 3arnpl6. For samd€s rcquting
dilulbn add the appropriat saryle mdlidier in the !€que{r tablc.

(3) AnalfzG ttsing t THCm on GC/MSQCrcl

H. Rcsulls zrd Acccptability (Qmlit tive):

(1) Calibration R4ao.gg .nd calibrebG wi0[n 20% of sct valuc

(2) Pot tivc confol 'I3 podwc (: 10 ng/ml)

(3) Hydrolynk contol b positivc (> 10 ng/mD

(4) Ncgdivr contol < 25% of ar.a count ot (rrtolf calibrator

(5) Ratcnrion timr wihin 2% as 3€* or sbred trorn calibrator ;c)a)- aE -aca v
d_)
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(6) Trarsitton ratbs within 20% as set or stored tom calibrator

(/) Chromabgraptically acceptablc i.e. p€ak purity I9O% for pdmary farcitbn

(8) Blar* prior to 3ample < 25% ar.a count of qrtofi calibrator

(9) Report andyt. as positive r 10 nglml

Umitalions

(1) Carryover potenthl >1000 ngy'ml: lf preceeding sample raw value is 10 times the arca
count of the highest calibrator and the subsequent measured case value is >20 ng/ml,
then acceptable; but if preceeding sample raw value is 10 limes the area count of the
highest calMor and the subsequer measure case value b <20 ngy'ml, then rei{ect at
end of balcfi with an unextsacted negElive (add inEmal standard, dry dorm and derivatize
wittr BSTFA) immediately pdor to analysis.
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FrDm:
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To:

Amanda B Ga

subjGcE

Qualtrax System <Qualtrax@phoenix.qov>
Wednesday, Janua ry 25, 2023 1 0:rl8 AM
Arnanda B Gallegos; Donald J Stenberg; James S Hoban lll; Natasha lmadiyi Gayle M
Swanson; ,ohn , Musselman; Richard M Bond; Krinen D WVnn; John E Knell
Document 1257 has been retired.

Document 1257 TOX-SOP-2g Protocol for 11-nor{elta-9{arbory-THc Analysis in Urine by LL has been retired by
Gallegos, Amanda on tl25/202310:47:06 AM for the following reason: removing option to use this method, updatinS
TOX-SOP-30 for urine COOH-THC extractions Please remove all othsr referoncostothis document in the 3ystem.
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Carboxy-THC Confirmation in Urine by GC[vIS/ItdS

Qualitative Confirmationfldentification Validation Checklist
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Carryover
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o Carbory-THC by GCMSMS Validation summary

Based on criterla outlined in the valldation plan and results experlmentally determined, the new

carbory-THc method (UTHC.m) utilizing 1 ml of urlne, new derlvatizlng reagent BSTFA, and modificatlon

ofthe exlstlng GCMSMS cannabinoids in blood method, is fit for use'

For clarification, the validation plan references TOX-SOP-38 for comblnlng Grboxy-THC in urine with the

blood method. The new method references Tox-soP-3o, which has been updated with th€ new

extraction, reagents, and method (t THC.m). For expediency and simplicity it was decided to keep the

blood and urine methods separate and limlt the scope of urine analytes to Cerbory-THc.

o

2oea- wT--oorv
3\

o



o
ANSUASE Standard 035, 1st Ed. 2019

Exp€riments for Validation of Qualitatlve conflrmation ofCannablnolds in Urlne using

the current Blood Quantitatlve/Qualitatlve Method

o

o
Jw-W-oaq

2-Y)t-.b<--

10 different sources of each matri)q no lS (Sectlon 8,5.2)

1 extracted sample + (5x) lsotoplcally-lab€led lS (s€ctlon 8.5.3)

1 extracted sample with high calibrator concentrations, no lS (Sectlon 8.5.3)

lOOo ng/ml common drugs mlx 1, containing: citalopram, dlphenhydramine, zolpldem,

lidocaine, promethazlne, cyclobeuaprine, sertraline, amitriptyllne, and venlafaxlne'

10,fi[ ng/ml common drugs mix 2: lamotrigine, carbamazepine, topiramate,

trazodone, and methocarbamol

1000 n&/mL Eenzodiazepine calibrator mix: See TOX-SOP-62 for drugs.

1000 na/mt Amp/Coc/PcP contalning: Amphetamine, methamphetamine,

methylenedioryamphetaml ne{MDA}, methylenedioxymethamphetamine( MDMA),

Benroylecgonine. cocaine and cocaethylene @2mng/ml- Phencyclldine(PCPI

@lfilng/mt .

1o,mon8/mL Barbiturate/OTC mix contalning: Amobarbltal, butalbital, secobarbltal
pentobarbital, ph€nobarbttal, lbuprofen and Acetaminophen.

1000 ng/ml CBD, 7-COOH{BD CBG, and CBN

Evaluate length of tlme that analyte ln exvacted/BsTFA derivatized urine extracted

and stored at room temperature on autosamPler remains stable' Perform injections in

triplicate of extracts at low and high concentrations every 24 hours or as work

schedules permlt, to one week.

Addressed ln routine Qc practices by analyzing blank samples between case samples.

Due to high levels of drugs in urine samplel carryover will b€ assess€d at 2x, 4x, 10x,

2& (i.e. 500,1000,25{D,5mOnB/ml)the highest calibrator concentration.

Lowest non-zero calibrator approach (Section 8.7.4.): Three different sources of urine

matrk samples fortlfled at declslon polnt concentratlon (1,1,5 n8/mll and analyred

over 3 runs to demonstrate acceptable detection and identlftcalton criterla are met

Processed Sample Stability (Section 9.3)

carryover (Section 8.4)

Limit of Detection

lnterference (Section 8.5)



llethod DeveloPment
Revlew CheckllstI

Secllon: foxlcology

Lloaot| vld€ attact man/6 
'Eafrtlcabtefcrtln 

followlng tofics'

What conclusion or result will be generat€d 
'romlh€ 

mothod?

I reoonabb qualltathro result lor udno 3!mpl6:
Ttrchnc m.duolltes (relat€d crnnrblnolds a3 applrcaDE)

Ust the DATA fhat the method will gan€rate lo support th€ conclusion or results'

. poslfivo ldsnmcafon criiJa Uasod or; ;et ntlon tlme-orecursor rn/z fragmntatloq prodtrc{

ry'z tragrnantstto". odiliilii;;;ili,it'".* aali{J, ta-sou on cattur*lon wlth a cutotr

throshold.
. Evalustlon orll orlar€nce lrom Urlno mrtrlr
. lon Buppr€srroru"nr,"i","l-J oltltt"r'tii[i - a't * (vc h'l t*s
: ili,t-a,;i"* riiliiiitiiiiiiraccrebn poro 

;,*ffr #,,f"r*"riilH,*. C"twor.t fiom Urlne ramples, vta rmtdx 6ampl€3 s
and 5'000 ngrml-

Q,, " 
or*,n",ivs test result be reported? il yes, lnctude a plan to dsternine ths unc€rtalnty d m""su'.ment'

will lh€ method devetopment and associated varidation addross the folloding toplcs? P'o'ide debfi as

appropriate

.sileesut€montRang€Urln€:Golncldcwlthculrentlov.b'rombloodmdlodGox-soP€8)

: ffiS:l ,l*;,*lugr. 
"ut-ots 

ftom blood mothod oox€oP€s) ror urlne samphr vla 3

. flffi*ffigalnst extsrnat Influences - lntcrr.rsnc€ study u, ,n"tsh 10 samprea extrac{ed

wftf, nelafe Eonttol and at cutoll levelg - - ----r... 6^Ear.hr$vrE.6r6df,. ltcasurem€n, ur""rli.i"tli-uitiiir"aron r-rrn Llneartty, Repeatabllitynepoduclbllltv'

Sol€cttvtty - IUA

Does the method csmpare lo othols ln use? lt yes' will thg n€vv method r€place lt?

yes.rhts rnoopdwur repraJiftiurffiiraiiobb€tng iiiidedil,tit*tttnadon olrHC{ooHln

iffiJ ffi ftil,'i-ti-oi$;;;i iii{stii+tr' 1t,ffif;3;i**gm'Xl'g31',""'"
gfiiffifilt"S['Sl*IfflJ$,lil:ffi?3#,"iH;;;i;i;r,"iiitr.. i" it. uiooo esFro

UrH.H#j$ffi H""I;*i*::$in"lrv;i'lysm:m'*m:ffiHlH'i:"ts'
usod ln tho cuftEnf ProcGE.

GescriUe the theory ol the m€thod or procedrro

--*-eeilsnidtc."cililffitl'sililv:;;"*'L,iitffi ffilgll6"'#.":gixg#t";p";rt;td,*ryr€slntheg*rphesobaa'don ', .',t,r e.' -CCr\(LSgF}z' VdLdon PlIr 'l2O4E Fav:2 '>/ '\
xri-ilil" rpet*tO.q' 6'5/2018 s:6':f' Ail 3 5' Ert d Mmad

Plan

Date : 0@82021

MethodtobeDeve|op€d:Addttlono'UdneTHe.cooH.UrlneoualltatlveConllrmaonstogtdltlng
Btood ccnts{rs cornrm"uonfr'efiJ'iiois-oi-s4. t" replace current GC/l's meffiods)
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wltho rbtlonary pha!€ of tho analytlcal column. BotonUon tlm. m lh€ rnrtytlcal column b
onc ldantillcatlon cdtcrla. Whcn tha compourd! exft thc rnaly'tcal cotumn they enicr the
rour@, whor€ pr€cuEor tragrnortls aro tormed vla gloc{rpn lmpac:t (Ell. Unlquc plucurcor
ftagmont! are tlhorad ftrough tho llr3t quadrupolo ot lho tandem t.$ gp€ctrorndrr. Only
loloctod prccurror lonr enter tho collltlon ooll, wh€Io ,ragrtontluon occuls vla oollblon wl8r
nltrog.n gas rrd unlquc prcduct lonr arc cclccdvdy pasaed through tho s.cond qurdrupoh.
fhc p]r$nc. ot prucuEor lon! lo to]m ploduc{ lon! and tho lhlndancs ol th3 product lons at
wol as tho ]ttlo o, the product lon! to cach othcr; ard rrtcndon tlmc. (GC) are U3cd lo ldcntffy
and quantltrle lndlvldull analylcs

List references, it knoi,n, that are avallable lo support thE method.
TOX-SOP-38
Kemp P.M. et ar, Cannablnolds ln Hurnanr. l. Analystrr ol [leltag'THC and Six Metabolno ln Plarma and
Udno Uslng GClrS. JAT1ggs;l9.
Andrenyalq D.il. et ar. Dctormlnadon ol THC, ll.Oll-THC, GOOIFTHG and CBD ln Humrn Plaama urlng
GGTandem $5. J AT fr17 i11.277 -288.

Method llevelopment Plan
Bevleryr ChecHIst

Whal p€rsonnel wlll be responsble tor p€rrormlng th6 development and validation?
John Musselman
GayleSwanem
Amanda Gallegos
&mes !{oban
DJ Stcnbcrg
Rlck Bond

/lEorv ate they qualified? Existing compd€ncles in curent Bood and Urine analysb and .€viow
ttAll anaFi tl.icd abovo haw oblalnod compdoncy nle|no3 lor tle srsltl3L ol THC & tletabolttcc ln

blood by GCilS S and ln Urlno THGC(X)H @nlllmatlons by GCHS lnd arc utlltdng tho curront
mGthod3 tor analylls of celc aampl63,

Quallty Manager Rovlow: Dato Approved: c->1-z (
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ta Extracted Carboxy-THC in urine stability studyt,
Multiple samples prepared urine were extracted to determine their stability while stored on the
autosampl€r. Two concentrationt 20 and 1fi) ng/ml were tested at time lntewals amenable to work

hours over the course of a week, They were extracled uslng th€ CEREX-Polycrom THC columns, mixed,

reapportioned into autosampler vials, drled, and diluted with 70ul of ethyl acetate/ 30ul of BSTFA and

capped. They were each analyzed in triplicate on EvE Gc/Ms/Ms method UTHC.m. The stabllity study

would apply to analysis on any GCMSMS lnstrum€nt. The extracts were considered stable lfthe raw area

counts did not deviate more than 20% from the initial injection "rc'. lfthe area counts did deviate more

than 20%, then the ana\de/ lS ratlo was looked at to account for instrum€nt variabllity from day to day.

See attached summary of resutts at times t=O, 24hrs, rl8hrs, 72hrs, and 155hrs.

Results: 1) The raw area counts varled up and down by more than 2096 in the urine extracts. This could
be attrlbuted to day to day lnstrument varlabllity, condensaflon and/or evaporation ln the vial, or
nonuniform mlxing of volumes.

o The 20 ng/ml extract data demonstrated a gradual lncrease ln area counts, 2(}|% at 24 and r8hrs, 6o%
at 72hrs, 8O+% at 165hrs.

The 100 ng/ml extract data was -15% at24hrs,2096 at48hrs, -3016 at 72h6 and +30% at 165hrs.

The relatlve response ratios(RR) and concentration data were much more stable throughout the time
p€rlod. The largest devlatlon was for the 20 ng/ml extracts at 24hrs (7%). All other RR and
concentration deviations were <3%.

Concluslon: Eased on the analyteflS ratlo and the concentratlon data, extracted urlne samdes are

stable on an autosamplet ror at lesst 6 dayi.
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o
lnterference study, part 1: Evaluating matrix lnterference from ten different

sources.

Ten separate urlne samples whlch were provided and/or screened negative for cannabinoids uslng

lmmunoassay. They were extracted using the cerex columns and analyzed for Carbory-THc wtth the

UTHC.M method. A negatlve control, l.O ng/ml extract, and 5 ng/ml ertract (anticlpated cutoff) were

extracted and analyzed as well for comparison.

The data was collected and processed: See attached printouts/summary sheet

Results: 1l None of the samples had lntegrated peak at or near Carbory-THC or d3 Carboxy-THC

lnternalstandard.

conclGlon: Th€re were no matrix lnterferences observed.

o

o
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lnterference study, part 2: Evaluating lnterference from Stable-lsotope lnternal

Standard.

Carboxy-THc and d3{arboxy-THc lnternal standard were evaluated to determine the presence of
lmpurities and/or common transitions. An extracted urine negative control contalnlng 100u1 of the

lnternal standard and an extracted urine 100 ne/ml calibrator with no ls added were prepared and

analyzed by GCIMS/MS method UTHC.m.

Results: See attached data

Concluslon: fhere w.as m ooritrlbudon ftom d.:l< botry-fHc lntefnal staidard to Carbory'fHC Thc

carbory-IHC amtytc did not contrlbute to more th.n 2,6 of the dlt-catoty-IHc lntcrnal statdatd

arcas. fhls would cause a Cldtt neSatlve blas at hlth analvte concantratlotB, but dld lDt ePpa.r to
lmpact p,ldslon and accuracy at tfie 5 rg/mt oltoff, llrt€rnal ttandards are .ccept ble fo. use,

aoae-as.@"v
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lnterference study, part 3: Evaluatlng lnterference from commonly encountered

drugs in Urine.

For thls study, common drugs/mixtures were added to the urine samples prlor to extractlon including;

opiates, benzodiazepines, Amp/coc/pcp, barbiturates/soma, over-the-counter(oTc) meds, and other

cannablnolds lncluding Carbory{BD. Urlne samples were prepared and extracted wlth/without lntemal

standard and analyzed by Gc/MS/MS method UTHC.m.

1,0fi) ng/ml common drugs mix 1, contalnlng: citalopram, diph€nhydramlne, lidocalne, promethazine,

cyclobenraprine, sertraline, amltrlptyline, and venlafaxlne.

10,000 ng/ml common drugs mk 2: lamotrigine, carbamazepine, topiramate, trazodone, and

methocarbamol

1,000 ng/mL containing: Benzodiazepines + zolpldem calibrator mix'

1,m0 ng/mL Stlmulants/PCP mix contalnlng: Amphetamlne, methamphetamine,

methylenedioryamphetamine(MDA), methylenedioryrnethamphetamine( MoMA), benzoyecSonin€,

cocaine, cocaethylene, ketamlne, norketamlne, and phencyclidlne(PCP).

10,fl[n8/mL Barb/Soma mix containing: Amobarbital, butalbltal, secobarbital, pentobarbltal,

phenobarbhal, meprobamate and carlsoprodol.

1,000n9/mL CBD, COOH{BL CBG, and CBN.

Results:

None of the drugs in the 7 mixtures above produced a false posltive Carbory-THc resuh. ln addltlon, no

signals or peaks were present ln the transltions wlndows for d3-carbory-THc or carbory-THc.

Adl:f; o*'( s+ol:er: aD-flo+ A8-coo*{A(- @ |s.;o^5L* ,,,ll*4.Ts"

ur'.'l\ T.5. + ur'.+L a1-cro* :fllo' kc^s'l:r"<- relolt-'h'on '* &i aoO*{trL

4 ao $nlc<,posr}..ue- or ixl*le'-t<'r""' TL l4o ^z)

o

1m,500,1000,50k n&/ml Oplates LCMSMS calibrator mlx..

The interference study was conducted on both GCMSMS lnstruments, Scooby & Eve.

doaa-Bs-qat-l
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o lnterference study, part 4: Carbory-CBD conversion to Carboxy-THC.

Additlonal studies were performed to demonstrate the absence of conversion of carboxy-CBD to

carboxy-THc under 1) Prolonged derlvatization ln BSTFA, and 2) Prolonged exposure to acidic

conditions. Urine samples were spiked at 250O ng/ml with €arbory-CBD and extracted by SPE using the

new method. For condition fl above, an extracted sample was derlvatlzed for 24 hrs with BSTFA and

then analyzed for the presence of Carbory-THc. For condition f2 above 5 samples were extracted and

left in the acidic elution step (Hexane/eth9 acetate/ Slaclal acetlc acidl for 1, 2, 3, 4, and 5 hrs ,

derivatlzed and then anatyzed forthe presence ofcarboxy-THC.

See attached reports.

Results: 1) None of the samples had integrated pealG at or near Carbory-THc .

Concludon3 Ther€ was no Gonyerslon to C.tboxy-THC obcerved.

J@a- ap-oorV
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O Limit of Detection/Reportable Cutoff Study

As per ANSI/ASB standard 036, three sarnples analyeed at the 5,0 ng/ml concentration will be analyzed

over three runs to demonstrate that all detection and identification crlterla are met.

Results: see attached summary

Concluslon: All of the detectlon, ldentificadon, preclslon and blas crlterla wcre met for Caftoxy-THC

at 5.0 ng/ml. The recommended cutoff ls 10 ni/ml. Samples dlluted to where the raw value b > 5.0

ng/ml can be reported as posltlve. Samples diluted to where thc raw value is < 5.0 ng/ml wlll need to

be re-analyred at an approprlate dllutlon or undlluted.

doaa-as4oaq
o

qV

The deslred 5.0 nglml Limit of Deteqtion (LOD) will be determined for Carbory-THc ln urine based on

experimental findings.



o Carryover wlll be determined for Grboxy-THC based on experimental findings. Acceptable canyover

will be assessed as no area counts for the quantttative transltion greatet than U4t the area counts for

the 5.0 ng/ml cutoff calibrator ln the negative sample analyred immediately after. Carryover ls further

addressed in the method as case samples will have "solvent blanks" run between them,

As per ANSI/ASB standard 03O three samples prepared at 5m, 1m0, 2500, and 5(X)0 ng/ml cOoH-THc

wlll be tested 3x wlth negatlve samples between each injection.

The data was collected processed: See attached summaries.

25(X) ng/ml
Blank l area 3579
Blank 2 area 3419
Blank 3 area 3928

5000 ng/ml
62s6
6949
7195

o
'A area ot Sngllml = 4832

Conclusion: Carbory-THc was carryover free up to l(m nglml. At 25m n&/ml carryover w6
equlvalent to approxlmately 1 ng/mlcarboxy-THe At 5000 n&/ml carryov.r was eguivalent to
approxlmately 3 nglml Cartory-THC"

To prevem carryorer, h is recommended to dllute prellmlnary poatdvGs prlor to analysls.

Casc s.mds preccdcd by Cerboxy-Itlc .n lyte wlth .rEa >1(b. the llXl ni/ml Callbator may be

.frected .t or n€ar the report ble lcrrcl-lo r!g/ml. B6.d oo thls study h ls rtcommetdcd to re-lniect

caca samphs wtth a qurntlt tlv€ yalue < 2Ona/ml when prcceded by a hbh sample (.6 .borre). Tfie ro'
ln ectbn and quant wlll be acceptable It prccerled by.n sccepbbh negathre matdx blanl (nc3Etlvc tr
oe r ncwly prcpercd uncrtnctcd nctrtlu€ qc wtth SSrA dcdlrautatloor.

,oae- aP--o@Y
o

\i1

Results: No carryover was observed after triplicate analysis of 500n9/ml and 1mong/ml. There was

carryover observed after 2500ng/ml and 50o0ng/ml injections. Carryover was acceptable at the 2500

ng/ml concentration as areas did not exceed X the area ofthe 5 n&/ml cutoff.



o Extraction efficlenry:

Solid phase eldraction using Cerex Polychrom-THc 6824353 columns wa3 selected for urlne Carbory-

THC analysis. fhe average of three 1OO n&/ml unextracted standards and three 100 ng,/ml extracted

standards were compared to estimate the extraction efficiency. The lntemal standard, d3{arbory-THc

was added to all prior to dry down and derivatlzatlon with 8S[FA. (see ToX-SOP-3o)

The data was collected and processed: See attached printout/summary sheet

RcsulG: Extraction efficiency was calculated to b€ 78%.

so"a- af -oG{

o

o
Yg



Phoenix Police Departrnent
Laboratory SoNb€s Buroau

I
)

TOX-WS-S5 Carbory-THC in Urine by L-L GC-MS
Confirmation Worksheet

Pago 1 ol ItlEluzo
Pollcy # 1932 Ravision: 8 Eftucdvo: 2l3l2O2O 4 :43.21 Pll App.ov6d: Gallego!, Amanda

TOX-SOP-29

15 L Calibrator
1 I -nordelta-g4 .THC

4
6q50 nghL Calibrator

100 L Calibrator
R2 Value

15 L Cutoff QC
25 sis QCL

Negative QC

Reag€n,s I Sorvorts.'
2N NaOH 041321Nl
3N HCt 100521JM
7:1 Hexane:Ethyl Acetiate 032322JM
HFrP UCT 21700208
PFAA UCT 20180063
Ethyl acstate Omnisolv 61309

Calibrators:
1 .0n9,/pl 1 1 nor-deltag-THC-COOH calibrator stock sotution 1 027 22RB
0.sngy'pl Dr'1 l nordeltag-THc- COOH intemal standard 89902anu

Controls:
Negative QC 011121DS
Hydrolysis QC from 1.0 ng/Ul THC-COOH hydrovsis contrcl 022521JM

Pipettes:
Hamilton 100p1# 087386
Hamilton 1000p1 # 076734
Epp€ndorf 5000U1 #2161637
Eppendorf # Q4o425G
Sample Concentrator rf206

Comments:
rl-Coa{ -cED to{-* &jrilliant FN Otl 1$3t05

il0

o

Joa?--oetaod\
\4q

^r.,* 
@- Ravtowor-.!&l*!9M.,JJgrlaL

o
certbrttlon o*--uL *n^," oo-d-

/ft(/|tu '$fl

Data:



D:ltarsHunte^Gctustl\&t lGMSUo22\COOHCBDoI 0522\l {.D

o

o

d34OOH TlrC (tS)
643

Gompound Amount

d3-cooH THc (rs) r2.s0

cooH-THc 14.53

File Name: 11.D
Operaton gms

Date Aqulrrd : 1 tif20a3 1 4:2s
liethod: UTHC.M

Sample Name: 15 ng/mL CaICOOH-THC UL
Comments:0

RT: 7.11

RT: 7.12

ExpRT:7.11

Ep RT: 7.12

Vlal:9
llultlpler: 1

lnstrument Mufasa

7 AS

I

492

cooH-THc

Area RT: nE Ratlo

849s3 7.11
74219

104457 7.12
90775

225665

643
492

640
489
477

100
87.36

100
86.90
216.04

Lower
Umlt

69.92
18r.8

Upper
Llmlt

104.88
247.2

70.48 145.72

(

+

+
+

o
Page 1 of1 CIGCMS\CUSTRPNUTHC.CRT

acil-as-o7r,
l,rxnt,*r{{f



D:l .sHunt!^GCIS\l\d.t \GifS\2o22\COOHCBD01 052412.D

o

d3cooH rHc (ls)
643

cooH-THc

Compound Amount

dlcooH THc (rs) 12.s0

cooH-THc 53.53

File Namc: l2.D
Opontor: gmg

Datc Aquhrd: l6mag u:g7
ethod: UTHC.M

Samplr Namo: 50 ng/mL Cal COOH-THC UL
Comments: 0

RT: 7.11
492

RT:7.12 Exp RT: 7. 12

Vlal:10
Multpler: 1

ln.trumont: Mufasa

o

Arca RT: wZ Re0o
Lower
Llmlt

69.92
164,8

Upper
Llmlt

92396 7.'t1
81406

418498 7.12
365808
862260

64ii
492

640
489
4n

100
88.'10

100
87.41
206.U

104.88
247.2

70.48 105.72 +

m+
+

Joaa- qI, -qorq
€t

,*r,**1(
o

c :\GCMSTCUSTRPilUTHC.CRT

Exp RT: 7.11

Psgr I ol 1



D:\rr..rHunt .tCC Sv\dat \Gi|SU022\COOHCBOoI052413.D

o

o

d3-cooH THc (rs)
643

Compound Amount

d3-cooH THC (rS) 12.50

cooH-THc 96.85

Fllc N!mr: 13.D
Oparaton gms

DatoAqulrrd: ETZOZ3 11i49
Xethod: UTHC.M

Sample Neme: 100 ng/ml Cal COOH-THC UL
Commentr: 0

RT: 7.11
492

Rf i 7.12

VIrl: 'l 'l

Hultlplct: 1

lnltrurncnt Mufasa

lz Ratlo
Low6t
Llmlt

Exp RT: 7.1'l

Exp RT: 7.'12

Area RT:

7.11

7 .12

109857
96957

643
192

100
88.26

Upper
Llmlt

70.4A 105.72 +

9m259
798097

1839143

640
489
4Tt

69.92
164.8

+
+

o
P8!E 1 ol 'l C:\GC S\CUSTRPnUTHC.CRT "b-$

cooH-THc

104.88
247.2

100
88.65
2U.29

20"e- aE-@)\l
92-

15n023 3tO1



Response Ratio

45
Concentration Ratio

0

1

0 1 2 3 I76

o Aoaa- al-oDtt/
c-.-2

6c

0

cooH-THC

R6p Ratio = 1.06e+000 ' Amt
Coef of Det (fZ; = 9.9*til Curve Fit wlr(1/aI(0,0)
rta"inoo ruanie, b:wassHunteilGCUStttOatirc'l,r'sizbztcooxceool0522\202&01-o$1221,b\uTHc.M
Calibra0on Table Lasl Updated: Thu Jan 05 15:03:09 2023
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D:Urt..lHUnt AGCIS\{\dat \G SUo2aCOOHCBOOIo522U7.D

Flle N.m.: 07.D Vhl: 6
Operetor: gms llultpl.c 1

Oats Aqulrcd: ltiavzg 1gix7 lBtrumcntr Mufasa
ilethod: UTHC.M

Sample Namc: 15 ng/mL cutoff COOH-THC QC [/L extraction
Commonts: 0

cooH-THc

492

Area

RT: 7.11

RTi 7.12

RT: Iz R.to

100
86.9 1

E:e RT: 7.1'l

ExpRT:7.12

70..18 105.72

o

Amount

12.50

15.65

n670 7 .11

67502

102075 7.12
92343

221895

643
492

am
489
477

100
89.76
215.69

69.92
164.8

104.88
247 .2

(

2 9aa- aa-€arv
C

+

+

+

o
Psga I of 1 C:\GCMS\GUSTRPNUTHC.CRT t/5/2023 3:05 PM -rfl

d3-cooH THc (rs)
643

Compound

d3cooH rHc (rs)

cooH-THc

Lowor
Llmlt

Uppet
Llmlt



o

o

D:Ula.Hunt rtGC Sll\detdGllSUo2aCOOHCBml05240t.D

Flh i,lamc: 08.D Vl.l: 7
Oporalon gms Uultipler: 1

O.to AqulFd: 1,5no23 fi:19 ln!trumant Mufasa
cthod: UTHC.M

Samplc Nanre: Hydrolysis Pos COO}I-THC QC UL extracdion
Commenta: 0

RT: 7.1 1d3-cooH THc (ts,
643

cooH-THc

Compound Amount

d3-cooH THc (rs) 12.50

cooH-THc 21.19

492

RTi 7 .12

RT: ,lz Rtto

88848 7.'.t1
75120

155703 7.12
135't82
327143

Exp RT: 7.11

Exp RT: 7.12

643
492

640
489
477

100
86.50

100
86.82
210.11

Low€l
Llmlt

69.92
154.8

Uppor
Llmlt

1(N.88
247 .2

70.48 105.72

s0N-ff_otDY
ic."-7.> )

+

+
+

o
Pags ! ol 'l CIGCiIIS\CUSTRPNUTHG,CRT 1'520133:05Ph(p

Aroa



Dlll...tlunt iGCllS\t\d.t \cI{S\2022\COOI{CBD01052211 0.O

o

o

d3cooH THc (rs)
643

cooH-THc

Compound Amoum

dlcooH THc 0s) 12.50

cooH-THc 0.00

RT:7.11
492

RT: 0.00

Area RT: llz Rsto

79770 7.11
6M41

at3
492

0.00 640
489
477

Vlal: 8
UulUpler: 1

lnstrument: Mufasa

1(x)
85.80

Exp RT: 7.'11

Exp RT: 7.'12

Lowor
Llmlt

Uppsl
Llmlt

Flle N.m.:
Opar.ton

DaL Aqulrcd:
li€thod:

Slmplc amr:
Comment!:

10.o

9m9
1l5DO2l11i13
UTHC.M
ncg qc
0

70.4A 105.72 i-q,(
0
0
0

$^
;aad- e.t--6q;39

t,t*ar?\(

o
Psgs 'l of 1 CIGCMS\CUSTRPNUTHC.CRT

69.92
164.8

100
0.00
0.00

'104.88

247.2



D:ULttHunt .tGCXS\ltd.L\GXSU022\COOHCBD0I0522\02.D

o Fllc N.mr: 02.D
Op.Etor: gms

Date Aqul?od: 1 Eno23 12].!s
f,.thod: uTHc.M

Stmplo llamr: 15 ng COOI-ICBD UL extraclion
Commonts; 0

RT:7.11
492

RTt 7.12

Exp RT: 7.11

EIp RT: 7.'12

RT: jnlz Ratlo

Vhl: 2
Uuldplor: I

lnstrument: Mufasa

Lowot
Llmlt

o

d34OOH THC 0S)
643

cooH-THc

Compound

dlcooH THc (ls)

cooH-THc

Amount

12.50

s.63

72080 7 .1',|

63402

1@
88.23
224.2.

Upper
Llmlt

104.88 +

247 .2 +

643
492

640
489
477

69.92
164.8

70.46 105.72 +

58713 7 .12
51803

131645

aa?l--as-€orY
51

o
P8OB 1 of I C:\GCMS\CUSTRPIUTHC.CRT t/5/2o23 3:06 ru

\q$

Area

100
87.96



O:\lr...Hunt rtcCiis\trdd.tcMSUo2aCOOHCBO0l G22r03.D

o

d34OOH THC (lS)
643

GOOH.THC

Compound Amoud

dlcooH THc (rs) 12.50

cooH-THc 62.58

Flh .rnc: 03.O
Opcrator: gms

D.te Aqulrud: Itsnrzg 12147

Xethod: UTHC.M
Samplc Namc: 100 ng COOI-I-CBD UL cxhaction

Commanb:0

RT:7.1'l

RT: 7.12

Vlal: 3
Multlpler: 1

lnBtrument: Mufasa

o

Exp RT: 7.11

Exp RT: 7.12

Arsa

84135 7.11
73945

445518 7 -12

392731
932401

RT: WZ Ratlo

1@
87.89 70.4A 105.72 +

100
88..l5
209.27

Low6r
Llmlt

69.92
164.8

Upp6r
Llmlt

't04.88 +

247 .2 +

643
492

640
489
477

J oaa- v
s8

O
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o

D:llla:sHunter{e'CUst1ldat tGf, SU02aCOOHCBD0I 0524{14.0

Flle Name: (X.D Vlal: 4
Operaton gms ilultlpler: 1

DateAqulredt 1t5t2o2312:i9 lnstrument Mufasa
tethod: uTHc.M

Sample Name: 1000 ng COOH-CBD UL extraction
Commenb:0

r-ooooo

d34OOHTHC (rS)

643
RT: 7.11 E:<p RT: 7.11

492

cooH.THc

Compound

dlc@H THc (rs)

cooH-THc

RT: 7,12

Area RT: talz Ratlo

142283 7.11

129771

5979877 7.12
5328150

12137085

70.48 105.72 +

Amount

12-50

496.68

443
4g2

640
489
477

100
91.21

100
89.10
202.97

69.92
164.8

Exp RT: 7.12

Lower
Llmtt

Upper
Llmlt

104.88 +
247.2 +

Jwa-s;f,-coa\'(
Sq

o
Pagc 1 of 'l C :\GGMS\CU STRPflUTH C.CRT 1151i2t233:07 ,N
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o

D:\iL..Hunt GCiIS\1ld.trlctlSU022ICOod{CADot0522105.D

Flls N.mc: 05.D Vlal: 5
Operator: gms Mulopler: I

Oato Aqulrcd: 5r2o23't311 lnstrumonc Mufasa
mothod: UTHC.M

Sample Nams: 2500 n9 COOH€BO UL extsaction
Commenb: 0

d3-cooH THc (rs)
643 492

cooH-THc

Area

210535 7.12
198834

'15358886 7.12
13698279
30181211

RTt 7.12

RT: 7.12

RT: ilIz R!ffo

100
94.35

E:e RT: 7.11

ErpRT:7.12

Lowgr
Llmlt

69.92
164,8

70.48 105.72 +

Cornpound Amount

dlcooH THc (rs) 12.50

cooH-THc 862.13

toa&-.ss-@)

643
492

100
89.19
196.5't

Uppor
Llmlt

104.88 +

247.2 +

640
489
477

\0O
o

PagB 1 of 1 CIGCMS\CUSTRPNUTHC.CRT 1l5nCZ3 3tO7 Plt
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\ Phoenix Police Oeoarfilent
7 Laboratory Services Bureau

I
Page I of 1Date:

I 5 L"
Revision:8Pollca * 1928 Effoctlve: 2812020 4:30:53 PM Approvad: G.ll.go!,Amenda

fox-soP-30

15 L Calibrator
L Calibrator

100 Calibrator

R2 Value
Negative QC

1l -nordelta-94

15 ns/mL Cutoff QC
25 ng/mL Glucuronide Positive QC

o

Callbrators:
'I .ong/pl l l nordeltag-THc-CooH calibrator stock solulion 10n22R8.
0.5n9/pl D!-1 1 nor{€ltag-THC4OOH intemal standard 89gg?3JU

Controts:
Negatave QC 011121OS
Posltive COOH-THC Glucuronlde Control 1.0 ng/ulqzlzlrlu

Pipettes:
Hamitton 100y1 #087386
Hamilton 100Q1rrc76734
Eppendorf 5000u1 #2151637
Sample Conc€ntsator 1206

Comments:

7-cOoH€Bo corilliant #E!!g4l5l[91

eoJa- e$-€Or{
\oto

R.vll,wE-&-rullDa

,d

TOX-WS44 Garbory-THC in Urine SPE GC-MS
Gonfirmation Worksheet

SPE column
Cerex Polychrom THC 6824353C 21100242

Reagants 8 Sorverra.'
10N Sodium Hydroxido 041321JM
Aceton itrile Aldrich SHBLg101
Ammonium Hydroxide Fisher 197470
Methanol Fisher @
Ethyl Acetrate Omni Solvjl3og
Hexane Fisher ZBgl!!
Glacial Acetic Acid Fisher lql3gz
HF|PA ucr2lf!02Q9
PFPA UCr2Ql@909

crri*eaon ox'-l$ **, oo-/ An.ry*-Alf[-



o

o

o:ttl.rsHunt 
^GC 

St1ldrtdGxSuo2aCOOHCBoolo52A2o.D

Fll. t{.m€: 20.D Vlal: 16
Operator: gms llultlplsr: 1

Date Aqulrod: 'ttsl2oz316t13 lnrt umont Mufasa
method: uTHc.M

Samplc Namc: 15 ng/mL cutoff COOH-THC QC SPE e)draction
Gomments: 0

d3-cooH Tlrc (ts)
643

cooH-THc

Compound Amount

d3-cooH THc (rs) 12.50

cooH-THc 11.27

492

Area

97922 7.11
86618

u3
492

640
489
477

100
88.46

't 00
86.49
212.55

RT: 7.12

RT: AIZ Rrdo
Low€f
Llmlt

Erp RT: 7.11

Upper
Llmlt

70.48 105.72 +

1 t82'r3 7.12
1C2240
25126',l

59.92
164.8

104.88
247.2 utr

+
+

So d"- er-€arY
\o}-

o
Paoc 1 of 1

l/5rr0231:32PMd

Erp RT: 7.12

RT: 7.11

G :\GCiIS\CUSTRPnUTHC.CRT



o
D:\ ...Hunt rtGCIS\t\d:t \GltSt2022\COOHCBD0tO52Zl'lt.D

Flle Nrm.: 2'l.D vhl: 17

Oper.ton gms lluluplen 1

Drte Aqulrtd: llinozg l6tzs lmtrumenu Mufasa
Uothodi UTHC.M

Srmple N.mr: Hydrolysis Pos COOH-THC QC SPE extraction
Comm€nta: 0

o

d3cooH THc (lsl
643

cooH-THc

Compound Amount

d3-cooH THc (rs) 12.50

cooH-THc 23.61

492

Area

RT:7.11

RT: 7.12

RT: ,lz Ratlo

EryRT:7.11

EryRT:7.12

103470 7.11

s3005

206686 7.12
180457
439943

643
452

640
489
4n

,t00

87.31
212.86

Lovver
LImlt

€9.92
164.8

Upp€r
Llmlt

1u.88
247.2

70.48 105.72

q/

a oza- 6D-oca Y
t03

o
P.g. I of i CTGCiISICUSTRPNUTHC.CRT 115t2023 l|r',a\d

100
89.89



o

o

d3-cooH rHc 0s)
643

Compound Amount

dlcooH THc (ls) 12.50

cooH-THc 6.25

Fllc Name: 15.O
Operator: gmg

Date Aqulrud: 1t5t2o2s 1s..13

mdtod: UTHC.M
Sample Name: 15 ng COOH€BD SPE extraction

Commonta: 0

RTr 7 '11

492

RT: 7.12

ExpRT:7.11

Lomr
Llmlt

Upper
Llmlt

70.48 105.72 +

Vlal:12
llul0plcr: 1

lnrtrumont: Mufasa

RT: An R.to

a7149 7.',|1

78251

46065 7j2
39316

105769

104.88 +

247 .2 +

492
643

640
/l89
4n

100
89.79

100
85.35
229.61

69.92
164.8

d u?- as-oa7 q
\d{

:taE!

o
P€go t ol 1 115t2@3 3124 '\r,t'

ollrl.r!tHunt 
^GcIsll\d.r.tcxst2o2zrcooHcaD0t 

052211 5.D

COOH.THG

Aroa

Exp RT: 7.12

CIGCTS\CUSTRPNUTHC.CRT
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o

D:ul...Hunt 
^Gclrstl\d.t 

lGXSuO22tCOOllCBOot0522ll6.D

d3cooH THc (rs)
643

Compound Amount

dlcooH THc (ls) 12.50

cooH-THc 40.16

492

Aroa

RT:7.11

RT: 7.'12

RT: ruZ Re0o

100
89.17

Exp RT: 7.11

Erp RT: 7.12

110675 7 .1'.|

98684

376't25 7.12
334052
794873

643
492

100
88.81
2't1.33

Low€l
Llmlt

69.92
181.8

104.88 +
217.2 +

70.48 105.72 +

640
489
477

toaa- a'r-ooJq
\r5-tnr**o\(

o
Pago I of 1 CIGCMS\CUSTRPNUTHC.GRT

Fllo ilamo: 16.0 Vhl: 13
Opor.tor: gms ilultlplor: 1

Date Aqulrcd: sn0z3 1stz5 lnstrument Mufasa
ilcthod: UTHC.M

Samplo Namo: 100 ng COOH€BD SPE extraction
Commont3: 0

cooH.THc

Uppor
Llmlt



o

o

D:ul.3sHunt 
^GCilSu\d.tdclrSl2022'\cooHCaool 

052ni r.D

Fllo Namo: l7.D Vial: 14
Oporator: gms Multlplor: I

DateAqulred: 5no2315:37 lnstrumont Mufasa
Uothod: UTHC.M

Samplo Namc: 1000 ng COOH-CBO SPE extraction
Comments: 0

d3-cooH rHc 0s)
643

cooH-THc

Compound Amount

d3-cooH THc (ls) r2.50

cooH-THc 257 ,91

133625 7.11

't22323

2916193 7.12
25528!.0
5907020

Arga

RT: 7.11

RT: 7.12

RT: nZ Ratlo

E)eRT:7.11

Exp RT: 7.12

Lowot
Llmlt

Uppor
Llmlt

70.48 105.72 +
643
492

640
489
4n

100
9't.54

100
87 .54

292.56
69.92
164.8

104.88 +

247.2 +

9w- ajl__ooaq
@a

ttraoarrsil$(

D

P.gr 1 o, 'l C:\GCmS\CUSTRP UTHC.CRT

492
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o

Oi\ttl...Hur{.rtOC S\ltd.t \GllS\202aCOOHCEDOlOdl2\l8.D

Fllc llame: 18.D Vhl: 15

Opor.tor: gms Multlplcn 1

Datc Aqulr€d: 16no231r:49 lnatrumcnt Muta3a
lrethod: uTHc.M

Sample Nam.: 2500 ng COOH-CBD SPE extretion
Cornmgnts: 0

d3-cooH THc (rs)
643

cooH-THc

Compound Amount

d3-cooH THc (rs) 12.50

cooH-THc 838.24

492

Area

21ffi 7.',t2
205613

15307710 7.1?
13734697
29978503

RTt 7.12

RTt 7 -12

RT: WZ R.to

Exp RT: 7.11

Exp RT: 7.12

100
89.37
195.07

69.92
164.8

Upper
Llmit

104.88 +

247.2 +

643
492 70.18 105.72 +

640
489
47t

2qd- 6E-@a\,(
to-1

I
Pagc 1 of 1 CTGGIIIS\CUSTRPNUTHG.CRT 1/52023 4:t0 PM

100
94.90
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