SOP 212 - Organic Base “Cough/Cold” Quantification by Liquid/Liquid

Extraction and analysis by GC/MS.
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SOP 212 - Organic Base “Cough/Cold” Quantification by Liquid/Liquid
Extraction and analysis by GC/MS.

1. Principle of Assay

1.1.  This method is designed to quantitate basic cough and cold remedy drugs
previously identified in blood, urine, and tissue specimens by GC/MS. The
drugs are extracted from their biological matrix by liquid-liquid extraction and
their concentrations calculated via linear regression of calibrators and relative
area ratios between the unknown analyte and the internal standard.

2. Specimens

2.1. This procedure is applicable to urine, blood, serum, properly prepafedtissue
specimens (typically 1:4 homogenates), bile*, vitreous and gastricieontents*.

2.2. A duplicate specimen - aliquoted at dilution (lesser volume)= is generally
employed so that the analyte concentration of the unknown speeimen(s) falls
within the range of the calibration curve (see Table'l).

2.2.1. *For non-typical matrices, an additional SmL or 1.0mL aliquot - matrix
appropriate - shall be taken (volume pepfitting), spiked with QC (target
analyte), and analyzed to help to identifjpany matrix effects. (See Non-
Matched Matrix Protocol section of the’QA7QC manual).

Organic BaseQuantification

Specimen liquot Volume
Blood 1.0mL /0.2mL
Vitreous Humor 1.0mL /0.2mL
Serum 1.0mL /0.2mL
Rlasma 1.0mL /0.2mL
Utine/Bile/Gastric* 0.5mL /0.05mL
Tissue homogenate 0.5g/0.05¢g

2.2.2. Tabled
3. Reagents and Materials

34l. oh-Butyl Chloride, HPLC grade

3.2%, FEthyl ether, HPLC grade

3.3. Concentrated Ammonium Hydroxide

3.4. /Water, HPLC grade

3.5% 2N Sulfuric Acid

3.6. Hexane, HPLC grade

3.7. n-Butyl Acetate, HPLC grade

3.8.  Drug free blood, urine, and/or liver homogenate (matrix)
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SOP 212 - Organic Base “Cough/Cold” Quantification by Liquid/Liquid

Extraction and analysis by GC/MS.

4. Standards, Controls, and Solutions

4.1.

Cough/Cold Internal Standard Solution (10pg/mL)

4.1.1. Into a 10mL volumetric flask, add the following:

4.2.

4.3.

4.1.1.1. 1 ampule (~ImL) of Diphenhydramine-d3 (Cerilliant - 100pg/mL)
4.1.1.2. 1 ampule (~1mL) of Dextromethorphine-d6 (Cerilliant - 100pg/mL)
4.1.1.3. 1 ampule (~ImL) of Chlorpheniramine-d6 (Cerilliant - 100pg/mL)
4.1.1.4. Fill to the line with methanol, insert stopper and invert three timeg to
mix. Transfer to properly labeled 16x100mm screw topped test tubes
and cap. Store in laboratory refrigerator (R1-2601). See SOP-0T0:

Calibrators and Positive Controls — these standards are to be prepared by the
QA/QC Chemist or appointee. Inform the QA/QC Chemist if

calibration/control standards need to be made.

3:1 n-Butyl Chloride: Ethyl Ether

4.3.1. Into a clean, empty, and dry 4 liter solvent'bettle place 3 liters n-butyl

chloride. Add 1 liter diethyl ether. Mix Well;

4.3.2. Alternatively, in a 1 liter graduated eylirider, place 750 mL of n-butyl

4.4.

chloride. Add 250 mL of cthyl éthermMix well.

2 N Sulfuric Acid

4.4.1. From a new 4 liter bettleyof dgionized water, remove 232 mL. Slowly add

232 mL of concentrated sulfuric acid. Replace cap and mix gently.

4.4.2. Alternatively, inta 500'mL volumetric flask, place approximately 300 mL

of deionized'water™” Slowly add 29 mL of concentrated sulfuric acid and
gentlydvortex. ‘Dilute to the mark with deionized water. Mix well.

5. Equipment/and Special Supplies

5.1.
5.2.
5.3
54.
3.5.
5.6.
5.7.
5.8.
5.9

5.10.
5.11.
5.12.
5.13.

VortexyMixer

Centrifuge

Pipettes, air displacement 10-100 uL, calibrated
Pipettes, positive displacement 100-1000 uL, calibrated
Pipettes, air displacement 100-1000uL, calibrated
Pipettes, positive displacement 10-100 uL, calibrated
Vacuum assisted aspirator

Pasteur pipettes

16X125 screw top test tubes

SmL conical test tubes

Liner less polypropylene caps (15-415 & 13-415 thread size)
2mL GC Autosampler vials

0.2mL polyspring inserts
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SOP 212 - Organic Base “Cough/Cold” Quantification by Liquid/Liquid

6.

7.

Extraction and analysis by GC/MS.

5.14. Crimp caps for 2mL GC Autosampler vials
5.15. Autosampler crimp cap crimper

Instrumentation and Parameters
6.1. Agilent
6.1.1. Windows PC with Agilent Chemstation software
6.1.2. Agilent 7683 autosampler; or equivalent
6.1.3. Agilent 6890 Gas Chromatograph with 5973 Mass spectrometer (GC/MS);
or equivalent
6.1.3.1. Instrument Methods (GCMS13, GCMS14, GCMS15):
“13COUGH_COLD”, “14COUGH_COLD”, “15COUGH COLD”.
6.1.3.2. Click here for GC/MS parameters

Procedure
7.1.  Select “Cough and Cold” Standard and Control Worksheet.

7.2.  Prepare a colored tape label for each standardgeontrol, and specimen to be
placed on 16x125mm screw-topped test tubes.

7.3.  To the appropriate number of 16X025 screwtopped test tubes, add appropriate
amount of internal standard solution:\SeeiStandard and Control Worksheet(s)

7.4. Add the appropriate amount/of calibration standard to the tubes labeled as
standards as outlined on the Standard and Control Worksheet(s).

7.5. Add the appropriate ameuntief positive control standard(s) to the tube(s)
labeled as “QC” @s outlinéd on the Standard and Control Worksheet.

7.6. Pipette 1 mL offblank blood into all standard, blank, and QC samples. Include
a urine blank/control (1.0 mL) and/or a liver homogenate blank/control (1.0 g)
if thefe are urine/liver specimens in load.

7.7. 4Pipette the appropriate volume of specimen as determined in Tablel
(unless otherwise directed upon assignment) into 16x125mm glass screw top

test'tubes labeling test tubes as you go.

788" Add 0.5 mL Concentrated Ammonium Hydroxide to each sample and vortex
for 10 seconds.

7.9. Add 7 mL 3:1 n-butyl chloride/ethyl ether mixture to each tube. Cap each tube
and shake vigorously for 3 minutes, or place on rotator for 15 minutes.

7.10. Centrifuge for 10 minutes at 2000 x g.
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Extraction and analysis by GC/MS.

7.10.1. Note: if an emulsion or gel forms at this stage (indicated by a tri-layer or

7.11.

7.12.

7.13.

7.14.

7.15.

7.16.

7.17.

7.18.

7.19.

7.20.

7.21.

7.22.

7.23.

7.24.

lack of recovery of most of the 3:1 mixture), add 1-2 mL of ether to the
tube, shake or rotate the required time and then re-centrifuge.

Transfer the top organic layer to a new 16x125 mm glass culture tube.

Add 2.5 mL of 2N sulfuric acid. Cap each tube and shake vigorously for 3
minutes, or place on rotator for 15 minutes.

Centrifuge for 10 minutes at 2000 x g.
Aspirate the top n-butyl chloride/ethyl ether layer to waste.

Add 2 mL of hexane to the remaining aqueous layerg/Cap each tube and shake
vigorously for 3 minutes, or place on rotator for 15 minutes:

Centrifuge for 5 minutes at 2000 x g.
Aspirate the top hexane layer to waste.

Add 1 mL Concentrated Ammonium HydroXide to the remaining aqueous
layer.

Vortex for 10 seconds. TranSfer each’sample to a 5 mL screw-top conical
tube.

Add 100pL n-butyl acetate to each sample with a repeat pipetter.
Vortex for 20 seeonds and centrifuge for 5 minutes at 2000 x g.

With a Pasteur pipette, withdraw all but about 100 pL of the bottom aqueous
layer o waste.

Centrifuge at 2000 x g for 5 minutes.

Transfer ~50 uL of the top organic layer to an appropriately labeled
autosampler vial with a micropipette.

7.24.1. NOTE — Transfer of ANY of the bottom aqueous layer into the

7.25.

7.26.

autosampler vial will result in irreparable damage to the GC column.

Build a sequence on the instrument to be utilized (SOP 050). Print the
sequence and review it for mistakes.

Place the autosampler vials into the appropriate positions of the autosampler
trays of the GC/NPD or GC/MS (per assignment) and have another analyst
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SOP 212 - Organic Base “Cough/Cold” Quantification by Liquid/Liquid
Extraction and analysis by GC/MS.

verify the position of the vials in the autosampler trays, according to each
sequence table.

7.27. Initiate the sequence, begin injecting.
7.28. The specimen chromatograms will be reviewed per the data analysis SOP 054.
8. Calculations
8.1. Internal Standard Response Ratio:
8.1.1. Response Ratio = Aa/ Aistd

8.1.2. Response Ratio = response of the analyte compafedto that ofithe internal
standard

8.1.3. Aa=area of the analyte

8.1.4. Aistd = area of the internal standard

8.2.  The “13COUGH_COLD.M” and “15_@&tgh Mz4(GC/MS instrument specific)
methods are used to calculate rawiand adjtistéd amounts and concentrations for
all cases that contain peaks present imthewextracted standards. The calculations
are generated as follows:

8.2.1.1. A linear regression tesulting from the drug calibrators is used to
quantitate theydrug amount in the case.

8.2.1.2. The ared of'the amalyte divided by the area of the internal standard is
used in‘the resulting formula of the calibration curve.

9. Quality Control

9.1. Internal Standards

Associated Internal
Analyte Standard

Rigi#enhydramine Diphenhydramine-d3

Orphenadrine

Doxylamine

Chlorpheniramine Chlorpheniramine-d6

Brompheniramine

Dextromethorphan Dextromethorphan-d3
9.1.1.
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9.2.  For an analysis to be acceptable the following criteria must be met:

9.2.1. Chromatography must be acceptable with a symmetrical (Gaussian) shape.
Each analyte of interest must have near baseline resolution (<10% of peak
height) from any other peaks in the chromatogram (NPD only).

9.2.1.1. Note: On GCMS 15, it is common to see detector overload at
concentrations exceeding the limit of quantitation (see image
below). It is expected that the calculated value of the overloaded
peak will not agree with its more dilute duplicate. Therefore,the
data showing overload will be denoted as ‘AQL’ andthe diluted
duplicate data will be evaluated/reported.

(Tic) (Quedit Quant lon)

9.2.2. The retention time of each analyte should be within + 2% of the expected
retention time based onfhe calibrators and the relative retention time to
the internal standardy

9.2.3. Controls must calculate'within + 20% of the target value.

9.2.4. Blanks should not €ontain any target analyte signal with an internal
standafd response ratio greater than 10% that of the lowest calibrator for
the same analyte.

9.2.54 The internal standard areas of the samples shall fall within 50%-200% of
the averaged internal standard areas of the calibrators and controls.

9.2.6y, Results must fall within the linear range of the assay. Results above or
below the linear range (higher than the highest calibrator used or lower
than the lowest calibrator used, respectively), can only be reported as “less
than” the lowest calibrator or “greater than” the highest calibrator.

9.2.7. The calibration curve shall have a R2 > 0.992

9.2.8. The calibrators shall not deviate from target concentration + 20% (+ 25%
for Calibrator 1).

9.2.9. Refer to “Calibration curve point exclusion guidelines” section of the
QA/QC Manual.
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10. Validation of Method

10.1. See “SOP 212 — Cough_Cold Validation Summary.xls” located in
S:\toxicology\QAQC\SOP

11. Reporting
11.1. The percent difference of duplicate analysis for an analyte, when both
measurements fall within the linear range of the assay, must be less than o
equal to 25% (see Max/Min in Calculations section)
11.2. Reporting of duplicate analysis should be done according to the table below:
Reporting Duplicates

 Dilution factors of 1 and 5 (or other)

ScenarioD" 1 5 REPORT
A In curve In curve Average
B In curve BQL “In” value
C AQL In curve “In” value
D In‘curve ND (should be in) Repeat
E AQL/BAL | AQL/BQL Less than/Greater
F BQL ND <LOQ
G In curve ND ‘sgt;"d be “In” value

11.2.1.

1192, [Tl In Curve = Measured concentration (pre-multiplier) falls within the
calibration range.

11.2.1.2.  AQL = Measured concentration (pre-multiplier) falls Above
Quantitation Limit.

11.2.1.3. BQL = Measured concentration (pre-multiplier) falls Below
Quantitation Limit

11.2.1.4. ND = None Detected
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11.3. Averaging reportable values

11.3.1. Results for duplicate analysis (both falling within linear range of assay)
shall be truncated prior to averaging.

11.3.2. Enter calculated concentration for each specimen into toxlog.
11.4. Significant figures

11.4.1. Concentrations are truncated and reported with two significant figuresiin
mg/L (mg/kg if aliquot weighed) and a maximum of 3 decimal pldees €.g.
0.009 mg/L (kg).

12. Load Assignment Packet Preparation

12.1. After completing all data generation and reviewing for correctiens, the analyst
will assimilate the data in the following order:

12.1.1. Load assignment sheets, followed by anytadditional notes to file
pertaining to load.

12.1.2. Load specimen sheet.

12.1.3. Chain of Custody.

12.1.4. Aliquot Chain of Custody

12.1.5. Standard and Control Worksheet:

12.1.6. GC/NPD and/or GC/MS dastrument Sequences.

12.1.7. GC/NPD and/or GC/MS Method Calibration.

12.1.8. GC/NPD and/or GS/MS‘datadfor calibrators, controls, and assigned
specimens.

12.1.9. The Load Cheeklistishould be initialed and dated to acknowledge
completiongof load.
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