Idaho State Police Forensic Services Toxicology Discipline Analytical Method

Section Six
Urine and Blood Toxicology

6.1 Extraction Methods for LCMS-QQQ Confirmation
6.1.1 Confirmation of Benzodiazepines and Z drugs in Blood and Urine

6.1.1.1 BACKGROUND

Benzodiazepines continue to be the most prescribed group of therapeutic agents.
Approximately 20 benzodiazepines are approved for use in the US.? Benzodiazepines
were first introduced in the 1960s in pursuit of the perfect sedative hypnotic agent, and
have replaced barbiturates as the major class of central nervous system (CNS)-
depressant drugs.? In 1962, Chlordiazepoxide (Librium®) was introdgeéd, followed by
the introduction of Diazepam (Valium®) in 1968. There are‘f(gl.! main classes of
benzodiazepines, the 1,4-benzodiazepines, the triazol zodiazepines, the
diazolobenzodiazepines, and the 7-nitrobenzodiazepines.

Benzodiazepines are used primarily as antiepilepti the treatment of seizure
disorders, as anxiolytics for the short-term relief of‘.gaﬁlety disorders, as sedative-

hypnotics for the treatment of sleep disorders, a S muscle ants to relieve
spasticity. The primary side effects that acco lude dose-related
extensions of the intended actions, |nclud| atlo ess/drowsmess In
addition, other undesired effects that wi II enc t f field sobriety tests
include ataxia, a blocked ability to co ate a staggering walk and/or
poor balance, lethargy/apathy, i ren glshness mental confusion,

disorientation, slurred speech, an es p i
person’s ability to drive an auto

t of motor abilities, especially a
his impairment is compounded by

mental impairment. Alc
antidepressants, etc.)

her CNS depressants (e.g., barbiturates
epressant effects, such as impairment of

psychomotor functi imar/additive manner.*®

Z drugs (z rescribed as sleep aids, and quetiapine which is
used in the tg‘m en orders act in a similar manner to benzodiazepines,
but are not inchude at Iar class of drugs.

T@enzodlaz @ are lipid soluble and are absorbed well from the GI tract
Wi od distribugi the brain. They are metabolized primarily in the liver. Their

active me es extend their duration of action. The benzodiazepines work by

Q hancing, facilitdting or potentiating the action of the inhibitory neurotransmitter
GABA. They serve to increase the frequency of GABA-mediated chloride ion channel
opening.

Benzodiazepines are metabolized primarily in the liver via several different
microsomal enzyme systems.® Many products of their metabolism are active. Since
many of the active metabolites have been marketed as therapeutic agents, it may be
difficult to ascertain which drug was ingested based solely upon the results of analysis.
Current drug therapy will assist in determining the source of a particular compound.
The detection of a particular agent is determined partly by whether its metabolism
yields active metabolites. Excretion of the benzodiazepines is predominantly in the
urine. Depending upon the particular benzodiazepine, the urine may contain parent
compounds, N-dealkylation and oxidative (hydroxylation) metabolism products and/or
glucuronide conjugates.
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6.1.1.2

6.1.1.3

Q§1.1.3.19

6.1.1.4

SCOPE

This method is used for the confirmation of 7-aminoclonazepam, 7-
aminoflunitrazepam, zopiclone, zolpidem, chlordiazepoxide, quetiapine, midazolam,
flurazepam, nitrazepam, alpha-hydroxyalprazolam, alpha-hydroxytriazolam, oxazepam,
nordiazepam, clonazepam, lorazepam, alprazolam, flunitrazepam, temazepam, and
diazepam in blood and urine. The words calibrator and calibration are used to coincide
with the terminology in instrument software and manufacturer manuals. The
manufacturer’s term calibrator refers to what is considered by ISP-FS as reference
material that has a certified concentration of drug present S
EQUIPMENT AND SUPPLIES \0®
6.1.1.3.1  Agilent 6410B LC/MS/MS system and MassHung\ ftware
6.1.1.3.2  De-Tox A Tubes (or equivalent Toxi A tubes)

6.1.1.3.3  Tapered glass tubes for evaporation and recc&s tion
6.1.1.3.4  Transfer pipettes

6.1.1.3.5  Pipettes for accurate dispensing of volu@s?lo pL to rﬁg
6.1.1.3.6  Auto-sampler vials with snap-caps f{ gil

6.1.1.3.7  Test tube rocker or rotator

6.1.1.3.8  Centrifuge Q C)O \q/
6.1.1.3.9  LC/MS grade water N 0@ &
6.1.1.3.10 Deionized water &

6.1.1.3.11 LC/MS grade acetonq
. \(\

6.1.1.3.12 LC/MS grade met
e;:ﬁ) mobile phase A to mobile phase B

6.1.1.3.14 Extract rec iQn
6.1.1.3.15 Beta glucuto das
6.1.1.3.16 Oven

6.1.1.3.17 as t
é&& 17%, mic acid in water (mobile phase A)
o formic acid in acetonitrile (mobile phase B)
6.1.1.3. lib
Q)&&
K

6.1.1.3.13 LC/MS grade f a
mmercially 10000 units or greater per ml)

(see appendix for preparation):

1.0 pg/mL Target mix in methanol

. 10.0 png /mL Target mix in methanol

Inte aI standard solution containing all internal standards at proper
concentrations (see appendix for preparation):

6.1.1.3.19.1 1.0 pg/mL ISTD mix in methanol

REAGENTS

Refer to manual section 5.12 for preparation instructions.
6.1.1.4.1  B-Glucuronidase Solution

6.1.1.4.2  2M Acetate buffer, pH 4.8

6.1.1.4.3  0.1% formic acid in water (mobile phase A)
6.1.1.4.4  0.1% formic acid in acetonitrile (mobile phase B)
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6.1.1.5 QUALITATIVE ASSURANCE: REFERENCE MATERIALS AND CONTROLS

6.1.1.5.1 Calibrator and Control Solutions
Corresponding calibrator and control reference material must be obtained
from different vendors, or be from different lot numbers if suitable second
vendors are not available. NOTE: Stock solution concentrations other than
those listed here may be obtained, but appropriate addition volume
adjustments must be made when direct spiking or preparing working
solutions. Stock solutions should be stored as recommended by vendor.
6.1.1.5.1.1  Reference Material Stock Solutions @(O
Img/mL single component benzodiaéjo&he-class reference
solutions. A multi-component be iazepines mix (250
pg/mL) may be obtained for us&ntrols.
6.1.1.5.1.2  Reference Material Workihty'Solutions
Refer to Appendix 1 f reparat}@\ﬁjnstructlons and
stability of the work| Iut@& Q
6.1.1.5.1.3 Internal Stan {ﬁ Sol@ns q/
6.1.1.5.1.3.1C§| utio 00 pg/mL)
o 7- itrazepam-D7
Q yalprazolam-D5
-D5
(5\@ e}\ epam-D5
%\' @ azepam-D4
0 O gmazepam-DS
(50 \$ Q Diazepam-D5
s\\é OGJ&& 3.2 Working Solution
@) 0 Refer to Appendix 1 for the preparation
A N/ instructions and stability of the working
{\' O solution.

S

@ |red Extr%@ontrols for all options contained in this method:
1152 acted Negative Control

6.1.1.5.3

An extracted negative control will be run for each matrix that is included
in the run. The controls may be commercially obtained or in-house urine
or blood verified to be negative for drugs of interest. The extracted
negative matrix control will be run directly preceding each case sample
to rule out carryover. The response of the negative control preceding a
sample must be at least 100 times less than any compound confirmed in
the case sample, and must be below the limit of confirmation.

Extracted Positive Control

An extracted positive control will be run for each matrix that is included
in a run. Positive Controls can be prepared with single or multi-
component working solutions and/or obtained commercially. The
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6.1.1.5.4

positive control must have at least two compounds in it that are included
in the scope of the method. Controls should contain an approximate
concentration between 75 and 400 ng/mL. The compounds in the
controls cannot be the same lots as were used for the calibrators. For
the control to be considered passing, it should give a response greater
than 50 ng/mL for each intended analyte.

Extracted Glucuronide Controls (URINE ONLY).

Positive and negative glucuronide controls are required for any run that
includes urine samples. These controls may be obtained ggmmercially or
prepared in-house by spiking negative urine. The sar@ ot of negative
urine must be used to prepare both the positive and‘ ative glucuronide
controls. Oxazepam-glucuronide or Lorazep ucuronide may be
used; approximate concentration of controls& be 300ng/mL.

6.1.1.5.4.1 Stock Solution

100pg/mL Oxazepam- o(g?razepam G’@ronlde

6.1.1.5.4.2 Direct spiking (l/
Spike negative urine WI@OM ® Opg/mL stock
solution or.3 Qﬁ

10N.
6.1.1.5.4.3 Worki ucur %e o%mn(lOng/uL)
Add L 1 b& ock Solution to 10mL MeOH.
r

one year when stored under

N O
6.1.1.6 PROCEDURE O O\ O
6.1.1.6.1 ‘

§ an@allbrators may be prepared in advanced and re-
re p@pared with the same internal standard as the samples)

1.6 4bela conical glass tube for each calibrator. Add 100 pL
0 &A.O ug/mL ISTD mix to each tube, as well as the
O ollowing volumes of reference material. Evaporate to
C5~_dryness.
Q) Sample Type 1.0 pg/mL Target mix
O Blank -
25 ng/mL Cal 1 25 pL
50 ng/mL Cal 2 50 pL
100 ng/mL Cal 3 100 pL
Sample type 10.0 ug/mL Target mix
500 ng/mL Cal 4 50 pL
1000 ng/mL Cal 5 100 pL
3000 ng/mL Cal 6 300 pL

6.1.1.6.1.2 Reconstitute the dry extract in 500 pL 9:1 mobile phase A
to mobile phase B.
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6.1.1.6.1.3 Label autosampler vials to correspond to the evaporation
tubes.

6.1.1.6.1.4 Using a transfer pipette, transfer most of the reconstituted
sample from the evaporation tube into to the corresponding
autosampler vial and cap the vials.

6.1.1.6.2 Casework sample and control preparation
6.1.1.6.2.1 Casework and Control Samples (Blood or Urine)
6.1.1.6.2.1.1 Transfer 1.0 mL casework and controls to labeled
conical tubes. %)

6.1.1.6.2.2 Internal Standard Addition 4\0
6.1.1.6.2.2.1 Add 100 pL of 1.0 pg/mL ¢3FD mix to labeled
conical glass tube for e@ﬁ‘:nk, QC and case

sample. Vortex to m@

6.1.1.6.2.3 Sample Hydrolysis (Uw@?amples Oryhﬁ)
6.1.1.6.2.3.1 Enzyme hydr - ad atetate buffer to all
controls a e
calibrat ntro

negatiye, uc
ort

‘éo XS
6.1.1.6.2. é&_@ @

g\\é 6.]@.2,{&)ncap the De-Tox Tubes and add ~4 mL of
@) 0(\ Q/ deionized water to each tube (or add the 4 mLs to
\WV) the conical tubes with the samples).

les. Incubate at approximately
hours. Remove from oven and

@1.6.2.4.3 Using a disposable pipette, transfer the casework
OQ O and control samples with added ISTD from the

A\ labeled conical tube to the corresponding De-Tox

Tube (for blood samples, the ISTD and sample may

be added directly to the De-Tox tube. There is no

requirement to place it in a conical tube first.)

6.1.1.6.2.4.4 Cap the De-Tox Tubes and mix by inverting.
6.1.1.6.2.4.5 Rotate or rock the tubes gently for ~ 5 minutes.

6.1.1.6.2.4.6 Centrifuge the tubes at approximately 2000-2500
rpm for ~ 5 minutes. NOTE: If an emulsion occurs,
it may be broken up with a disposable transfer
pipette and the tube re-centrifuged at approximately
3000 rpm for ~5 minutes. Care should be taken
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4

that no solvent is lost to the disposable pipette when
the emulsion is broken up.

6.1.1.6.2.4.7 Using a transfer pipette, transfer most (~2 mL) of
the upper organic layer from each De- Tox Tube to
the corresponding labeled evaporation tube. Avoid
transferring any solids.

6.1.1.6.2.4.8 Evaporate the organic phase to dryness under
nitrogen at ~ 40 degrees C. It is critical that the
extracts are evaporated completel¢o dryness.

6.1.1.6.2.5 Reconstitution A‘\O

6.1.1.6.2.5.1 Reconstitute the dry ex@SOO pL 9:1 mobile
phase A to mobile ph@e

6.1.1.6.2.5.2 Transfer most of econstltutgggmple from the
evaporation t to tathec nding
autosam% anb@p
6.1.1.6.3 Instrument and run set up &
6.1.1.6.3.1 Before ccessful check tune has

been éj@ at vu% X c%g e electrospray ion source if
nece ary, &add solvent to the solvent bottles (be

tor e t levels in the acquisition
LC/MS/MS ON and run the system
ound check method to evaluate the

aximum intensity for any background ion
oul? < 100,000 area counts, and ideally < 10,000

\6(0 (\ar

1 2 ,S\/IassHunter Acquisition, load the Benzos_Z-
\% . Drugs_ACN_FA method. Allow column temperature and
\ O LC pressure to stabilize. Verify that the binary pump

%) (%) e is <106
KOQ Q) ripple is <1%.

44.6.3.3  Open or start a worklist in MassHunter Acquisition. Enter
the calibrators, blanks, controls and samples as needed.

6.1.1.6.3.4 Select Worklist/Worklist Run Parameters, and create a
Data path for this Batch (e.g. 110808BZ).

6.1.1.6.3.5  Also in Worklist Run Parameters, select Acquisition
Cleanup/Standby, to put the instrument in Standby after
the Worklist, or if a Not Ready Timeout occurs.

6.1.1.6.3.6 Save the Worklist

6.1.1.6.3.7 Allow the instrument to stabilize for at least 15 minutes
from the time it is turned ON.
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6.1.1.6.4

6.1.1.6.3.8  Begin the Worklist by clicking on the Multiple Vial icon
on the top center of the MassHunter Acquisition screen.

The cycle time for each injection is ~15 minutes.

Wods (unsble
;:];":I':;rite \?\fiﬁust 5::rskelist
! } ‘
%l B [ = §sre s
¢ t

Start Stop Run %
Single
Run @

Data Analysis 4’\0
6.1.1.6.4.1 Open MassHunter Quantitative Analysis.

6.1.1.6.4.2 Select File/New Batch.

d
New Batch... A Q Default Layout
B = Open Batch .. K %7
[ | SaveBatch Qo H+5 \ ~ [l
Save Batch As, O ISTD: 5
Close Batch

0

6.1.1.6.4.3 NaV|

foldél[4 n
|I

pIe

ata dlrectory, and open the
flles for the current Batch.
atch (e.g. 110808BZ), and select

he
tai

amples Select All, and OK to add all the
e Batch. Any column rinse injections will not
eanlngful results, and can be removed from the
mples list.

fle | Edit View Analyze Method Updale Report Tools Help

O (' NewBatch... Ctrl=N E Restore Default Layout
B[ OpenBstch.. Ctrl-0
@ [ saveBatch Carl+S MICI
O i Save Batch As... ~ ISTD:| <All> -
Close Batch
Add Samples... . Date-Time
Export 3
e g ]
Batch Folder:  D-\MassHurter\Data\ViA - Be. Batch Folder.  D-\MassHunter\Dats\VA - Be
Blankr001.d
Cal 1000ppb+001d
Cal 100ppbr001.d
Cal 10ppb+D01.d
Cal 20ppb-r001.d
Cal 250ppb001.d
Cal 500ppbr001.d
Cal 50ppb+D01d
Cal 5ppbr01.d
WorklistData2.d
Worldist Datad.d
Browse to Copy Samples... Browse to Copy Samples...
Select Al oK Cancel [(selectar [ ok ][ cancel |
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6.1.1.6.4.5 Select Method/Open/Open and Apply from Existing File.

B Agilent MassHunter Q Y ) 10
¢ File Edit View Analyze | Methed | Update Report Tools Help

PNz H GG New | Restore Default Layout

Batch Table Open » | [El Open Methed from Existing File...

i Sample: @] [§] | Sem Append v Open Method from Existing Batch...
i Compound Group: <All>| [F7 Edit Fl0 Open and Apply from Existing File..

6.1.1.6.4.6 Navigate to the location of the Quantitative Analysis Data
Analysis Method (Ex — benzos.quantmethod), select it, and
select Open. In this example, the benzo.quantmethod is
stored in the MassHunter/data analysis m@’rms directory.

Open Method File

Lookin: |, damethods - @ mE K
I T Name - Date modified Ty, Size
= defsult.anm 4/6/2011 6:30 Al
RecentPlaces | st 16 d.anm 4/6/2011 6:30 AM ™ Filgfolder
= Benzos_Z_Dr /772011 7:23,4M L Document 512K |

earén ill change, but the results will not yet

6.1.1.6.4.7&}% th@}eth S been opened and applied, the Batch
ab
QO  be gopulatéd)

i FildPed
/j y= 3 | (= AnalyzeBatch | @ | Layout R R BB B @ Restore Default Layout

O & |

Cewreec
1o/

B - [ | 5T <Al P (Geoupe] <All>
Sample -Ami T-Aminoclonazepam Resuits Qualifer_| 7-Aminoc.. | Qualifier
@ [+ Name Data File Type |Level|  Acq DateTime 1] Cale. Cone. [ Final Cone. [ Accuracy | Ratio| M [RT [ Resp. | Ratio [ MI
> Cal 1000ppb | Cal 1000ppb-r001.d | Cal 8 |&52011 1054 A
Cal 2500pb Cal 250ppb-r001d_| Cal 6 [am20 A
Cal 100ppb Cal 100ppb-1001d_| Cal 5 (8520 A &) &l ]
Cal 500pph Cal 500ppb-r001.d_| Cal 7 [520
Cal 50gob Cal S0ppb-r001.d | Cal P
Cal 20ppb Cal 20ppb-r001 | Cal 3 (w500
Cal 10ppb Cal 10ppb-r01d_| Cal 2 a0
Cal 5ppb Cal5ppb-r001d | Cal 1[0 ] ] ]
TTi00sd ViorklistDsis2d | Sample 875120
T-T Blik_2dd 100 | WorklisiDatad | Sample 7520 P
Biank Biank-r001.d Biank &/52011128 P

6.1.1.6.4.8 Select Analyze Batch, or F5, to complete the Batch
analysis, and Save the Batch.

B Agilent MassHunter Quantital 1108 3051
: File Edit View Analyze Method Update Report Tools Help

0 & H EE} EE Analyze Batch @ Layout: E E

] E @ Restore Default Layout
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6.1.1.6.4.9

The Batch Table view will show the Batch Table with
results, Compound Information, and the Calibration Curve.
Navigation by Compound can be accomplished by using
either the arrows or the drop-down menu in the Compound
section of the Batch Table.

¢ tvys Tiewacirssear 11 Sengen 11

6.1.1.6.4.10 To update the ret
current Batch, g
Method Edit
Review t
callbr

6.116411 T I@urn

2
\| New / Opdnticthgd N\, »
%)

Method Setup,
AL MRMC up
_,-'f{ Retegpti Setup
=

2% Concentration Setup
F Qualifier Setup
2 Calibration Curve Setup

5 Globals Setup

%‘ﬁq tim % qﬁler ion ratios for the
r se F10, to enter the
Quantitative Analysis.

{gg, %‘@m ;gi%uallfler ion ratios from the

as appropriate.

bIe and apply the updated

t|o s a alifier ion ratios, select the Exit
tt @nsw , and in the Batch Table select Analyze
Agllent MassHunter Quantitative Analysis & [ 23 J\-I

l\ Would you like to apply this method to the batch?

Cancel

o) e |

EAgllentMassHunter uantitative Analysis - 110 |
: File Edit View Analyze Method Update Report Tuuls Help

i ! B3 G2 AnalyzeBatch | @ ! Layout: BE B B

E @ Restore Default Layout

| save / Exit |

G validate

8 Save

Save As...

[E3 et ‘J}_"J

Manual Setup Tasks

Outlier Setup Tasks

Advanced Tasks
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6.1.1.6.5

Q‘OQ

@

Batch Review
6.1.1.6.5.1 The lab criterion for acceptable calibration curve
R* is >0.975.

6.1.1.6.5.2 Outliers are highlighted in the Batch Table with the color
codes blue and red, for below or above acceptable limits
(respectively). In the following example, the Qualifier lon
ratio is higher than the acceptable limit for the lowest
calibrator for alpha-hydroxyalprazolam.

6.1.1.6.5.3  The default criterion @Qccu%ey ach calibrator
result should ag& h trb +20%.
6.1.1.6.5.4 The default cr@la fo& Si \)Qoflsult are:

6.1.1.6. 56\ @? §§qe within +5% of the average of
alj
6(3% 56}0 r ion ratios within +20% of the
% age of the calibrators.
.{& 4@ The sample must have a concentration
Q greater than the 50 ng/mL calibrator;

\6(0 O Q/ samples that meet all other criteria for
0 identification but fall between the 25 ng/mL
0 Q/ calibrator and 50 ng/mL calibrator can be
reported out as inconclusive. (See section

6.1.1.9.3 for the nitrazepam exception).
@ Samples with concentrations exceeding the
O highest calibrator may be reported without
dilution/re-extraction provided that retention

time and ion ratio requirements are met.

6.1.1.6.5.5 Manual integration should not be needed frequently. When
it is needed, it is enabled with the Start/End Manual
Integration Tool in the Compound Information section of
the Batch Table.
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Compound Information X
@le s fxi8 0 oo pELE
+ MRM (325 1 -> 216.1) Cal 50ppb-r001d tart/End Manual Integration D51
2 x102] 5113 min 2 %107 [Ratio= B4 B{9EE 5y~~~ ~f - === mmmmm oo
52 alpha-Hydrayalprazolam ER ;
[s] 8415 [s]
154 1
N 05
05
0 0 |
58 53 6 61 62 63 64 ! 58 83 & 61 62 63 64
Acguisition Time {min) Acquisition Time {min)
+ MAM (3301 -> 302.1) Cal 50ppb-r001 4 33013021, 230.1-> 210.1
25104 6.078 min 2 %103 Ratio = 37.6 (9.1 %)
< alphahydroxyalprazolsm-D5 ISTD <
a 14 25505 SRR
075
O N S
os{ N TTIIIIIIIIIIITTITI AN I
0.25 2
0 0 i
' 58 59 & B1 82 63 64 ' 5 68 & 61 62 63 64
Acquisition Time {min) Acauisition Time {min)

dragging on the black boxes at peak st@rt-and end. Spurious

peaks can be deleted by selecting art/End Manual
Integration tool, right clicking i pound Information,

and selecting Zero Peak. . ¢,
o

‘Compound Information
@"’ t RLid Y ﬁ‘s‘l CDP}\(F) Cirl=C
N

+ MRM (286.1 -> 121.1) Blank-r001.d &/ ’ﬁ ‘qa gram
‘Exmé: Qo Q f@ iers

3 O
S 7] C) (5 Cectrum
" \C)® \ &. 1STD

6.1.1.6.5.6 Manual integration is accomplished by Iﬁ@:(?cking and

\ %] 0
7.2 \ Q & @ Auto Scale
BE::QO é é & | X - Auto Scale

651 \ @ $  ¥-AutoScale
5@’ \’Q @ £ Fitto Peak
@ 64 6 0 “a | Fitto Lowest Calibration Level

:é\g < , _ 2950 min. Fit to Highest Calibration Level
N 7-Aminoclonazepam

O @ 59 Zero Peak %

Clear Manual Integration

5

Integration Parameters..,

4 Restore Integration Parameters

OQ 21 3| print.. Ctrl=P
' 27 23 29 31 |(a
Lok,

/
%

2o

24

Print Preview..,

Q
:

6&.5.7 Review the results for each analyte in the Batch. Check for
outliers, R? values, and check QC values.

6.1.1.6.5.7 When Batch review is complete, Save the Batch a second
time.

6.1.1.6.5.8 To generate a report

6.1.1.6.5.8.1 Select Report/Generate and navigate to the
report template (Ex — ISP_Summary _07_
LCMS_1Qual), select it, then select OK.
Once the report has generated, print it, then
select the ISTD template report (Ex — Quant
Report_ISTD_Calibration_B_05 00) and
print it. Alternatively, the generated reports
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may be saved as electronic files (Ex — pdfs)
and stored electronically per any
requirements in the ISP-FS Quality Manual.

il Agilent MassHul ter L 1USl -
i File Edit View Analyze Method Update Repart‘TauIs Help

i = | B3 | G2 AnalyzeBatch | @) {;I‘ Generate...
Batch Table Expert Graphics Settings...

Sample: ﬂ £| Sample Type: <All> EE;! Queue Viewer...

Report

Template file:

XS)

AN
| N &
Report folder:
et e e Jeor L r@ —
@ Batch report 5 \0

() Single sample report for selected samples

Start Queue Viewer n oK "lm

| « Report Templates >€t » en-US » LETTES » Y%+ || search 157D P
anize Newfb\d {' \ =~ 0 @

D fodified Type Size
z /0111207 PM  File folder
oup 472720111207 PM File folder
@ 4/2/20111207 PM  File folder
472/20111207PM File folder

ed 4/2/20111207PM  File folder

6/2/2011752AM  Filefolder

MResults 47872011641 AM  Filefo

0401 6/2/2011813AM  Microsoft Excel Te.. 80 Ke

ruaQuilgRepolt Portrait DPS ver@l B0, 10/30/20098:13 AL Micros e s ke
G t
R EQ H @] f Toicqlogy Central Lab [} OPPOLBI3AM _ MicrosotExcel Te.. 89 ke
=[RS Type: Microsoft Excel \Tmpl(
Mgy Ng S 883 KB

Date modified: 6/2/2011 8:13 AM

a: < [Report Template Files ("adt) ~

Template file

D:\MassHunter'Report Templates Quant en-USWLETTERMSTDWWA Toxicology Central Lab xdbe D
Report folder:

D\MassHunter\Data\VA - Benzos\110805Cal GuartRepots 110805 Test [
@ Batch report

(7) Single sample report for selected samples

Start Queue Viewer Advanced... ] [ OK h’] [ Cancel

6.1.1.6.5.9 The Queue Viewer, which allows you to track the report
generation process, will open automatically. Depending on
the size of the Batch, report generation may take
approximately 5-20 minutes.
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’f"E Agilent MassHunter Quariﬁbatmciueue_ E
File Service Tasks Action Help
FIE|
Name Creation Time Status Owner 4

% 110805Cal_110805Test 20110807.084757 processi... 8/7/2011 3:47.57 AM Process... Pat-HP\Pat
() 110805Cal_110805CalA.20110805.162148.done 8/5/2011 4:21:48 FM Done Pat-HP\Pat g

) 110805Cal_110805CalA.20110805.161730.done 8/5/2011 4:17:30 PM Done Pat-HPPat g
() 0420_bezo420.20110602.081431.done 6/2/2011 8:14:31 AM Done Pat-HP"Pat g

6.1.1.7 QUALITY ASSURANCE REQUIREMENTS (%)
6.1.1.7.1 Refer to toxicology analytical methods 5.8 and 5.10.fqgﬂditional quality
assurance and reference material authentication re ments.
<
6.1.1.8 ANALYSIS DOCUMENTATION %
6.1.1.8.1 The printed results for each case sample ccompanying blank will be

6.1.1.8.2

6.1.1.8.3

6.1.1.9 LIMITATIONS

included with the analysts’ notes. Cai\%sults are to@srecorded in the
LIMS system.

The printed reports for the ba and e stored centrally in
the lab in which the ana ys:@/as perf opy of data for controls

may be stored electro y i Iocatlon and need not be
included in individugl(dase fi necessary, a copy of control
printouts can be p d) ed f he IIy stored document.

The data W uﬁ}wnl tored electronically, and if it is on a

computer d up af Teast every two months.

S S for glucuronides in urine has limited efficiency;

6.1.1.9.1
a ed a ion study, the estimated conversion is about 30-50
}X( potential for a small amount of temazepam to convert
{\% to dmzep@ the hydrolysis process. If both diazepam and temazepam
%) are det in a urine sample, the diazepam will not be reported unless it

Q61192

6.1.1.9.3

ha ponse that is greater than 5% of the temazepam response.

At this time, this method has only been evaluated for qualitative
identification of the listed compounds in urine and blood. The
uncertainty associated with the quantitative values has not been
established; therefore, no values shall be referenced or reported.

Nitrazepam has been found to have significant variability in
concentration responses with this method, though no false positives have
been observed. If a case sample gives a nitrazepam response that is >5
ng/mL and <50 ng/mL, it will be reported as “inconclusive for
nitrazepam due to method limitations.”
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4
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6.1.1.10.2

6.1.1.10.3

6.1.1.10.4
6.1.1.10.5

6.1.1.10.6

6.1.1.10.7

(6
\OQ
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Principles of Forensic Toxicology. Levine, B. ed., AACC, 1999.

Huang, W. and Moody, D.E. Immunoassay Detection o zodiazepines
and Benzodiazepine Metabolites in Blood. J. An&(’_, X. 19:333-342,
1995.

Fu, S. Molnar, A. Bowen, P. Lewis J. Wang ?@éduction of Temazepam
to Diazepam and Lorazepam to Delorazep@ uring Enzyme Hydrolysis.
Anal Bioanal Chem 400: 153-164, 2011

Julien, R.M. A Primer of Drug Acté}o\pp 5- 107N@4 Freeman and
Company: NewYork, 1998.

Hobbs, W.R., Rall, TW. a é?erdo@or (}/HOUCS and Sedatives.

pp. 362-373. in: Good@ harmacological Basis of

Therapeutics, 9" editi N%d McGraw-Hill, 1996.
%\Q’ > @

O @ O
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Appendix 1:
1.0 yg/mL Target mix in methanol
(Document on a prep sheet with an expiration of one year, store under
refrigeration)

In a 10 mL volumetric flask fill the flask about half full with methanol,
add 10 pL of Img/mL stock solution of the following compounds. (If
the stock solution is a different concentration, you will need to adjust
addition volumes.)

7-aminoclonazepam, 7-aminoflunitrazepam, zopiclor@%olpidem,
chlordiazepoxide, quetiapine, midazolam, flurazepam, nitrazepam,
alpha-hydroxyalprazolam, alpha-hydroxytriaz , 0Xazepam,
nordiazepam, clonazepam, lorazepam, alpr@#m, flunitrazepam,
temazepam, and diazepam G

QS with methanol and ensure it is t \ghly mixed(0

< N
10.0 pg/mL Target mix in me@&nol Q* Q
(Document on a prep sheet With an@ﬁat'pg\p one year, store under

refrigeration) Q\' &

.\0
In a 25 mL volu IG\Ias ﬁ’ﬂ\th & about half full with methanol
%L soldti
AN

add 250 pl of 1& of the following compounds.

7-aminocl@parr@-a nefitnitrazepam, zopiclone, zolpidem,
chlordiagg xi@@ueti Ing; midazolam, flurazepam, nitrazepam,
on

alpha+Tydrox az , alpha-hydroxytriazolam, oxazepam,

northiazep am, lorazepam, alprazolam, flunitrazepam,
ze a @zepam
N7 O

6\ (@@h m@nol and ensure it is thoroughly mixed.

\V
\'A 1.0 uq‘@_ ISTD mix in methanol

-

S anol
Q (Qocuent on a prep sheet with an expiration of one year, store under
QKO eration)

| a 10 mL volumetric flask about half full with methanol, add 100 pl
of 100ug/mL stock solution of the following compounds. (If the stock
solution is a different concentration you will need to adjust addition
volumes.)

7-aminoflunitrazepam-D7, alphahydroxyalprazolam-D5, oxazepam-
D5, nordiazepam-D5, clonazepam-D4, temazepam-D5, diazepam-D5

QS with methanol and ensure it is thoroughly mixed.
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Revision History

Section Six

Urine and Blood Toxicology

6.1 Extraction Methods for LCMS-QQQ Confirmation
6.1.1 Confirmation of Benzodiazepines and Z drugs in blood and urine
Revision No. Issue Date Revision/Comments 2
©
0 4/9/2013 Original Issue in SOP format. 6\
P ad
1 9/6/2013 Replaced Toxi A tube witfrDe-Tox tube A.
Clarified when calibratafs/needed to be
prepared. Increase trifuge rpm ed
from 2000 to 20 00 q;gr Nﬁ:
optional to od DLB onical
tube before acm in,Be-
2 1/16/2014 Ame nt t &n accordance with
m%ﬂ or formatting
N RS
3 3/9/2014%\',0 ¢ ﬁg and grammatical
O é of Calibrator and Control Solutions
o S sedioh
\6 C)O endment to 6.1.1.5.2 defining what

Q/\constitutes a passing control; addition of

requirement that calibrator and control lots be
different.

Amendment to 6.1.1.6.2.4.6 for dealing with
emulsions.

Amendment to 6.1.1.6.5.4.3 referencing
newly-added section to method limitations;
added provision for reporting results for
samples with concentrations exceeding
highest calibrators.

Added additional method limitation statement
(6.1.1.9.3).

Changed required report template names to
examples of names.

Added statement allowing for printing
electronically.
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