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Idaho Stale Police Forensic Services Toxicology Discipline Analytical Method

Section Three

Blood Toxicology

3.10 Manual Solid Phase Extraction (SPE) Methods
3.10.3 Extraction and Quantitation of Free (Unbound) Codeine and Morphine

in Blood Employing the United Chemical Technologies (UCT) 200 mg
CLEAN SCREEN® DAU Extraction Column

3.10.3.1

3.10.3.2

Q\

BACKGROUND
Refer to qualitative opiate analytical method 3.4.4 and provided references
for mtounatlon regarding the background and pharmacology of these
compounds.*? %)

&
PRINCIPLE ?®
This procedure is based on a method devei@ by United Chemical

Technology (UCT) which applies the UCT mg CLEAN SCREEN®
extlactlon column for the extraction of o n blood.! The CLEAN
%:)&nel
10

SCREEN® DAU column utilizes a ¢ ent which combines a
cationic exchanger and a hydaopho ic név (reverse phase) to
interact effectively, physically a,n ¥, analytes of interest and
minimally with 1ntelfellng s anc b&‘{ od sample. The cation
nd

exchanger utilizes an ani c s to cations. Additional
retention mechamsms\i@ obxc interactions and polar

adsorption, %\fb b Q

For the extlact ol o 016} drugs, the blood sample is diluted and
adjusted to 1t ho e buffer. After optional centrifugation, the
sample 1s % d ~-conditioned SPE column. The blood pH is
adjuste(bl m @S:g onic character of the analyte. The conditioning
creat rbbonn@ which allows for optimal interaction between the
s01 and the ytes of interest, The analyte is retained by ionic
i 1act1011 of the amine functional groups present on the drug and the

ionic sulfonic acid exchanger on the sorbent. The column is subsequently
washed with water, a weak aqueous buffer and methanol to selectively
remove matrix components and interfering substances from the column. The
wash also disrupts the hydrophobic and adsorption interactions but not the
ionically bound material. Next, the column is dried to remove traces of
aqueous and organic solvents. When the column is dry the analytes of
interest are eluted from the column with a basic organic solvent mixture.
Following elution from the SPE column and evaporation, the extract is
derivatized for confirmation on the GC/MSD. Quantitation is accomplished
with a 5 to 6 point calibration curve using the corresponding deuterated
standard to establish the response factor.
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3.10.3.3

3.10.34

3.10.3.5

Forensic Services Toxicology Discipline Analytical Method

EQUIPMENT AND SUPPLIES

3.10.3.3.1 200mg CLEAN SCREEN® Extraction Colurmn (ZSDAU020
or ZCDAUO20 or equivalent)

3.10.3.3.2 Laboratory oven

3.10.3.3.3 Evaporative concentrator equipped with nitrogen tank.

3.10.3.34 Tube Rocker

3.103.3.5 Vortex Mixer

3.10.3.3.6 Laboratory centrifuge capable of 3400rpm

3.10.3.3.7 Vacuum Manifold/pump

3.10.3.3.8 Fixed and adjustable voluome single channel air displacement
pipetters, and appropriate tips, capable ccurate and
precise dispensing of volumes indicated. A\O

3.10.3.3.9 pH indicator strips

3.10.3.3.10 16 x 100mm silanized glass tubes -

3.10.3.3.11  Screw Cap for 16mm O.D. tube,

3.10.3.3.12  GC/MS Automated Liquid Sat@e (ALS) vials

3.10.3.3.13  Silanized GC/MS Vial M1c ert

3.10.33.14  Gas Chromatograph eql@f: with & mass selective
detector (MSD} and a&onpo iy column with a phase
composition com ble 'bQ' imethylpolysiloxane or
95%~dimethyl-g\ ilo Yo-diphenyl.

<2 \Q) \)

REAGENTS

Refer to ana{ynca @lm‘wn Dreparation instructions.

3.10,3.4.1 D mze t1 I) water

3.10.3.4.2 d ACS Grade )

3:10:3:4 KérbMe en@

3103@

3.10.3.

3@46
3.4.7

OQ10348

QK

3.10.3.4.9
3.10.3.4.10
3.10.3.4.11

3.10.3.4.12

ride (Certified ACS Grade )

Q% e (Certified ACS Grade)
p ol (Certified ACS Grade )

ium Hydroxide (Certified ACS Grade }

100mM Phosphate Buffer (pH 6.0)
100mM Acetate Buffer (pH 4.5)
100mM Monobasic sodium phosphate
100mM Dibasic sodium phosphate
Elution Solvent
Mix 20mL Isopropanol and 2mL Ammonium Hydroxide QS
to 100mL with methylene chloride. pH should be 11-12,
Malke fresh.
BSTFA + 1% TMCS

QUALITY ASSURANCE MATERIAL

3.10.3.5.1

Calibrator and Control Solutions

3.10.3.5.1.1 Stock Solutions
The source of a corresponding calibrator and
20f12 Rev. 1
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Idaho State Police Forensic Services Toxicology Discipline Analytical Method

3.10.3.5.1.2

control must be obtained from a different
vendor,

Codeine and Morphine
Concentration: mg/mL

Working Drug Solutions

Store remaining stock solution in ALS vial
in freezer. Working solutions are stable for 6
months when stored at 4°C. 5

10ng/ul. O®

Add 100pl. each C *le and Morphine
Stock Solution ¢ mL Methanol in a
10mL Voiumek\@) class A flask. QS to

10mL.
(\
\Q

Add I} L 1 kmg drug solution to
n IOmL volumetric class

e-D3 and Morphine-Ds

e
O Qfsenﬂatmn Img /mL or 100ul/mlL.
%\ \\ &3 ¢ g

31 26\/ Working Internal Standard Solution

3.10.3.5.2 Internal
3.10.3.@»
\5° Q)
\

Q‘OQ

Ing/pL,
Add 10pL each lmg/mL or 100ul. each

100uL/mL Codeine-D3 and Morphine-D3
Stock Solution to =9ml. Methanol in a
10mL  volumetric class A flask, QS to
10mL. Store remaining stock solution in
ALS vial in fieezer. Working solution is
stable for 6 months when stored at 4°C.,

3.10.3.5.3 Commercial Whole Blood Conirols

3.10.3.5.3.1

3.103.5.3.2

Negative Whole Blood

Positive Whole Blood

Control containing Codeine and Morphine each at a
specified target concentration, Refer to package
insert for verified value and expected range.
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3.10.3.6
3.10.3.6.1

3.10.3.6.2

3.10.3.6.3

Forensic Services Toxicology Discipline Analytical Method

PROCEDURE

Initial set-up

Label extraction tubes, 200mg CLEAN SCREEN® extraction
columns, eluate collection tubes and GC/MSD vials with
microinserts for calibrators, controls and case samples.

Calibrator Preparation
Use the same lot of negative blood used to prepare the
negative control to prepare calibrators.

3.10.3.6.2.1 Add ImL of negative whe)@%lood into six
screw-top extraction tubg
N

3.10.3.6.2.2 Add the volum working Codeine-

Morphine [ng/ly mixed calibrator solution
to appropriz{fm ¢ as indicated in the chart
below.

(6 f\*

Level] )
O;Ql :‘é
A3

& pL Working
,VX eference Material

Wiy %5\«"‘ 25
Q 5\\'®\ /‘0 50
@ 50V 100 100

3A0. .6.6\ the volume of working Codeine and
A \&, é\/loz‘phine 10ng/pL mixed calibrator solution
4 N\~ to the appropriate tube as indicated in the
chart below.,

0(\ Q) Level | ng/mL pL Working
O Reference Material
4 250 25
500 50
6 1000 100

3.103.6.2.4 Additional or alternative concentrations may
be used as necessary as long as the

requirements in 3.10.3.6.15.1 are met.

Positive Control Sample Preparation
Use the same lot of negative blood used to prepare the
negative control for positive control preparation.

3.10.3.6.3.1 Add 1mL of negative whole blood to two
screw-top tubes.
4o0f12 Rev. |
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3.10.3.6.4

3.10.3.6.5

Forensic Services Texicology Discipline Analytical Method

3.103.6.3.2 Add indicated amount of Ing/puL working
mixed control solution,

ng/mlL ML Working
Control
75 75

3.10.3.6,3.3 Add indicated amount of 10ng/pl, working
mixed control solution.

oo
ng/mL AM Working
AKX Control
-4
750 D 75

3.10.3.6.3.4 Additional o(\(aternative concentrations at
the discre(t'{gd of M8y analyst may be used as
long Q@e : m@ﬁs in 3.10.3.10.2 are

1

") >
Negative ContréDSam re ion
Add ImL of Wgati ho od to a screw top tube,
X0 N\

on enzyme innnunoassay screen

Q stlts, samples may be diluted with
> & &

QO egative whole blood prior to analysis.
\6 OO NV
0$\ 6ﬁ\13 : The total volume of blood or diluted blood
@ ®) should be ImL.
Q® 3.10.3.6.5.3 Add 1mL neat or diluted sample into a
Qﬁo labeled 13x100mm screw top tube.
3.10.3.6.6 Internal Standard Addition

3.10.3.6.6.1 To prepare 100ng/mL internal standard add
10pL of Img/mL (1000ng/pL) or 100uL of
(100ng/uL) Ing/pL of internal standard mix
to calibrators, controls and casework
samples.

3.10.3.6.6.2 Cap tube and vortex tube briefly.

3.10.3.6.6.3 Allow tubes to stand 30 minutes for sample
equilibration.
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QP

3.10.3.6.7

Forensic Services Toxicology Discipline Anatytical Method

Sample Preparation
3.10.3.6.7.1 Add 4mL DI water, vortex, let stand for 5
minutes,
3.10.3.6.7.2 Centrifuge for 10 minutes @ 3400rpm.
3.10.3.6.7.3 Transfer supernatant to second tube.
3.10.3.6.7.4 Add 4mL 100mM phosphate buffer (pH
6.0), vortex.
9
9 .
3.10.3.6.7.5 Sample pH should be &0.5. Adjust as
necessary with 1001 onobasic sodium
phosphate or 1 Dibasic sodium
phosphate. . C,
A\
9
310368  SPE Column Preparation giv" \
No vacuum is necess ‘(éxce @1‘ rying step, however, if
desired, aspirate at < §n. H@%g sorbent drying,
. 0@ N ®
3.10.3.6.8.1 O\hﬁserggg)el@? Omg CLEAN SCREEN
Q e:g;\uf@ i0 \> lumn onto the vacuum
(b@ b fid 1fg)
3.1@.%@ @@mL methanol to the column.
o O &
\QIO. '{8.3 dd 3mL DI water to the column.
a}’b
\{ o' AV
O‘\ 10.36.84  Add lmL 100mM Phosphate buffer (pH
A 0 @ 6.00) to the column.
~ O
210.3.6.9 Blood Extract Loading
Load buffered blood onto column and allow to gravity flow
or apply minimal vacuum.
3.10.3.6.10  Column Clean-up

3.10.3.6.10.1  Add 2mL DI water to the column.

3.10.3.6.10.2  Add 2mL 100mM Acetate buffer (pH 4.5) to
the column. Aspirate.

3.10.3.6.10.3  Add 3mL Methanol,

3.10.3.6.10.4  Increase vacuum to 210 in. Hg (>34 kPa) for
25 minutes (disc should be dry).
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3.10.3.6.11

3.10.3.6.12

3.10.3.6.13

A\
S
3.1013.6. 14
R
QK
3.16.3.6.15

Forensic Services Toxicology Discipline Analytical Method

Compound Elution

3.103.6.11.1  Open vacuum manifold, wipe collection
tips, and insert the collection rack containing
the labeled tapered tip centrifuge tubes.

3.10.3.6.11.2  Add 3mL elution solvent (3.10.3.4.12) to the
column. Collect eluate with gravity flow or
apply minimal vacoum,

Eluate Evaporation
Transfer centrifuge tube to Evaporativ@%oncentrator.
Evaporate solvent to dryness under Q\géntle stream of
nifrogen at approximately 37°C, Q\

<

Derivatization .\Q
3.103.6.13.1 In fume hogt'add 50uL ecthyl acetate.
Vortex for, @§ secdnds.
(&t

3
3.10.3.6.13.2 Addsgo L QF 4N % TMCS.
L BORLESTRAN %

. X
3.10.3.6. 13.3(2&}% %@%@& briefly,

3.10.3.6. L@ R@%\ét&n 70°C oven for 20 minutes,
X2 S O
3. 10%,13{%@ RQ%() e from heat and allow to cool to room
O \$O mperature.

O O K
6?1 &\ I@\g/T ransfer derivative to labeled GC/MSD
0{\ % ALS vial with microinsert.

I@atien for GC-MS Run

3.10.3.6.14.1  Perform an AUTOTUNE and TUNE
EVALUATION., Evaluate applying
acceptance criteria outlines in analytical
method 5.3.1.

3.103.6.142  When tune values are acceptable, program
SEQUENCE TABLE with sample,
calibrator and control information.

3.10.3.6.143 Load ALS vials into quadrant racks as
indicated in the SEQUENCE TABLE.

GC-MS Calibration Curve
3.10.3,6,15.1  The calibration curve should be established
with a minimum of four data points,

7ofl12 Rev. |
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3.10.3.7

QK

3.10.3.6.152  All reported results must be bracketed by
calibrators.

3.10.3.6.15.3  Calibrators should be analyzed in order of
increasing concentration.

3.103.6.15.4 The least squares line resulting from the
analysis of calibrators must have a
coefficient of correlation of > >%98

3.10.3.6.15.5  If calibrators are run g@phc&te it is not
required that duplica libration pomts are
included as long linearity requirement
is met. .
&

3\
GC and MSD ACQUISITION PAWET

Critical parameters are specified be et S\mot specified are at the

discretion of the analyst and sho r the particular GC-MSD
instroment. Each laboratory uld centrally stored printed or
me

electronic copy of current thods. The data supporting
the GC-MSD method s %’ 1aily
3.10.3.7.1 GCT 1at e r

Inj@on % 60°C

O
3.10.3.7.2 (b@ISD,-ﬁ&lul arameters
m@‘mfm Line: 280°C

\
3, 1%93 0&, %ameters

| ion Volume: 1uL (1 stop)

Q® Viscosity Delay: A minimum of 3 seconds
O

Solvent Washes (A & B): A minimum of 4 pre- and post-
wash rinses.

3.10.3.7.4 MS SIM Parameters

Analyte Target Qualifier Qualifier
Ion Ion 1 lon2
Morphine 429 287 324
Morphine-D3 432 290 327
Codeine 371 234 343
Codeine-D3 374 237 346
8of12 Rev. |
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3.10.3.8 REPORTING CRITERIA
3.10.3.8.1 Qualitative Chromatographic and SIM Criteria
3,10.3.8.1.1 Qualitative results can be accepted when the
following two criteria are met,
1. The retention time falls within the 0.2
minute  window  established by
calibrators,

2. lon ratios for the analyte and its
corresponding internal standard,
established by caiibratm@%t target and
qualifier ions, do not&@ﬂm‘ by more than

+20%.
e e

3.10.3.8.2 Quantitative Mass Spectral Criterig
3.10.3.8.2.1 Quantitative x \lts can be accepted if the
calculated -ation of all calibrator and

contro @ ithin +20% of their
1espec ve ¢ &

3.10.3.8.2.2 @ant Qg) ‘&Ved through the plotting
arg n response ratio versus the
\@ 0{@; for each calibrator.
3. 10@2 % ative values for case samples,
r

ators and controls will be truncated for
,§\ o
e) \/

epmtmg purposes.
3¢$)3 % Administrative limit of detection (1.OD) for
0 Codeine and Morphine is 50ng/mL. Results
\ < this LOD should be reported as negative
Q unless there are extenuating circumstances,
KO The Toxicology Discipline Leader must be
consulted to evaluate exceptions,

%

3.10.3.8.2.5 If the concentration exceeds the calibration
range, the sample must be appropriately
diluted with negative whole blood for
reanalysis.

3.10.3.9 REPORTING OF RESULTS
3.10.3.9.1 Quantitative Value
Analysis results should be truncated and reported out without
decimal places,

9of12 Rev. |
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Idaho State Police Forensic Services Toxicology Discipline Analytical Method

3.10.3.9.2 Uncertainty Value
Based on the current uncertainty assessment, the +/— range
should be included on the analysis report. Refer to quality
monitoring spreadsheet for current uncertainty figure.

3.10.3.10 QUALITY ASSURANCE REQUIREMENTS
3.10.3.10.1  General
3.103.10.1.1  Blood samples are to be stored under
refrigeration after aliquots al%removed for

analysis,
&

3.10.3.10.1.2  Refer to toxicology ual section 5.1 for
pipette calibratio intermediate check
options. ‘\Q

3.10.3.10.1.3  Refer to @ologx manual section 5.2 for
balange(salibr nd intermediate check
1equ1§nem é

3.10.3.10.1.4 \’Q&‘el ngx c@logy manual section 5.8 for

Q dd@m -MSD  quality assurance
%) 1 ‘eniengs.
\.
3. 1(% bRe{‘@o toxicology manual section 5.10 for

‘ence material authentication

Q (s\\go Q/ quirements,

\ﬁun Quality Requirements

@) . 2.1 Solvent blank should follow the highest

@@ O calibrator as well as each case sample.
OQ 3.10.3.1022 A minimum of two commercially obtained
Q& blood controls and the spiked controls

described in section 3.10.3.6.3 must be run
per batch of samples.

3.10.3,102.3 In addition to the four blood controls
indicated above, for each additional 10 case
samples, one control must be run. The
preparation of controls is outlined in section
3.10.3.6.3. Additional concentrations may
be used.

3.10.3.10.3  Monitoring of Control Values
Upon the completion of analysis, input blood control values

on spreadsheet used to assess uncertainty for this method,
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3.10.3.11

3.10.3.12

%

@Q

ANALYSIS DOCUMENTATION

3.10.3.11.1 A packet containing original data for controls and standards
will be prepared for each analysis run and stored centrally in
the laboratory where the analysis was performed until
archiving,

3.10.3.11.2 A copy of controls and standards need not be included in
individual case files, When necessary, a copy of the control
and standard printouts can be prepared from the centrally
stored document.

9
0
\
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