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Methamphetamine on Cotton Gauze Wipes by LC-MS-SIM

I. Introduction

DataChem Laboratories in recent years has developed and verified according to
NIOSH method development criteria [1] two GC-MS methods for methamphetamine as
well as a number of other drugs. The first, NIOSH 9106 [2], has, in the back up data
report, an extensive discussion on the extent of illegal drug labs and the hazards they pose
to law enforcement and clean up personnel. Additionally there is background
information on illicit drugs and precursors. A study on the effectiveness of surface
wiping techniques is presented in the back up report for NIOSH 9109 [3]. Since these
subjects have been dealt with in considerable detail as part of these methods, they are not
discussed in this report.

The advantage of NIOSH 9106 and NIOSH 9109 is the wide variety of drugs that
can be addressed. The use of the mass spectrometer allows positive identification based
on the mass spectrum and retention time. However, the disadvantage is time consuming
sample preparation involving derivatization and cleanup steps.

For many applications, a rapid, simple way to quantify just methamphetamine is
needed. Liquid chromatography coupled to a mass spectrometer (LC-MS) has found
wider application to many analyses that previously could only have been accomplished
by gas chromatography with derivatization. Liquid chromatography with ultraviolet
detection (LC-UV) does not have the sensitivity to accommodate the requirements of
clients requesting methamphetamine analysis of contaminated surfaces without extensive

sample pre-treatment. [4,5] More sensitive liquid chromatography detectors are available
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such as fluorescence and electrochemical detectors, but these detectors have either
limited uses for drug metabolite [6] detection or require derivatization for optimum
sensitivity. [5, 7, 8] The mass spectrometer in the selected ion mode (SIM) and the liquid
chromatograph which allows direct injection of the drug sample desorbate without
derivatization is a technique that is not only quick but sensitive as well.

In NIOSH 9110, only cotton gauze was evaluated for two reasons. First, the
performance of cotton gauze in the other method evaluations was excellent. Second,
commercially available synthetic media are sometimes discontinued by the manufacturer

and therefore reliance on synthetic media could make the method obsolete in the future.

II. Reagents and Solutions

Reagents:

Reagent Vendor Purity
Acetic Acid Aldrich Reagent
Acetonitrile Burdick & Jackson HPLC residue free
d-Methamphetamine Alltech 1 mg/mL in methanol
Methamphetamine D4 Cerilliant 1 mg/mL in methanol
Sulfuric Acid Fisher Reagent
Methanol Burdick & Jackson HPLC residue free
ASTM Type II water DCL
Solutions:

Desorption Solution: 0.2N Sulfuric acid. =

Add 22 mL concentrated Sulfuric acid to 4L deionized water.
Methamphetamine —D 4 Internal Standard.

Dilute 1 mL of 1000 pg/mL stock to 10 mL in methanol.
Mobile Phase A: 0.1% Acetic acid, 5% Acetonitrile, balance ASTM Type Il water.
Mobile Phase B: 0.1% Acetic acid, 95% Acetonitrile, balance ASTM Type II water.
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III. Materials and Instrumentation

Cotton Gauze, 3” x 3” 12-ply or 4” x 4” 8-ply.

50 mL polypropylene centrifuge tubes with screw cap.
VWR Cat. # 21008-169 or equivalent.

LC-MS capable of selected ion monitoring with autosampler and data collection system.

Vials and caps for autosampler.

Microliter syringes for making standard solutions and spikes.

Various glass volumetric flasks for standard and/or solution preparation.

Tumbler for centrifuge tubes, approximately 10-30 RPM.

Filters: Ion Chromatography Acrodisc®, 25 mm syringe filter with 0.45 um Supor® (PE

membrane. -
(Pall number 4585T or equivalent).

Pasteur transfer pipettes.

A 4-L bottle with adjustable 10-50-mL dispenser for desorption solution.

IV. Sample Preparation
Cotton gauze wipes in 50 mL centrifuge tubes were deso

internal standard solution to the gauze wipe followed b the addition ¢

Sulfuric acid. The tubes were capped and tumbled f@ =

was filtered through Pall 0.45 pum Ion Chromatograp

uto sampler vials

for analysis.

V. Analysis Conditions’

- Column: Zorbax Eclipse XDB-C18;4 m, 5 um packing or equivalent.

Column temperature:

Mobile phase flow
Gradient:
Time Yol
1 100 0

10 0 100
15 0 100
17 100 0
25 100 0

Note: Other gradients may be substituted.

Injection Volume: 50 uL
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Mass Spectrometer Conditions:

Ionization Mode: API-ES (Atmospheric Pressure Ionization-Electro Spray)
Polarity: Positive
SIM Parameters:

Fragmentator: 100

Gain: 3.0 EMV

Actual Dwell: 294

SIM ions: 119 Methamphetamine confirmation ion

150 Quantitation ion for Methamphetamine
164 Ton for Methamphetamine —D14

Spray Chamber:
Gas Temperature: 200°C,
Drying Gas: 12.0 L/min. nitrogen
Nebulizer Pressure: 50 psig

Note: The spray chamber parameters should be optimized for the particular
instrument in use.

Methamphetamine and the Internal Standard essentially co-elute. Monitor m/z
ions 119 and 150 for Methamphetamine quantitation and 164 for Methamphetamine —

Dys. A typical chromatogram follows.
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Figure 1. LC-MS-Total Ion Chromatogram
(m/z 119, 150 & 164) of Methamphetamine.

Methamphetamine

VI.

surface area wiped. Some jurisdictig re foot (929 square centimeters) to

be wiped. In either ¢ d sensitivity is 0.1 pg per sample for

methamphet
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Table 1. State Methampheamine Surface Contamination Limits

There are no national health-based or feasibility-based surface contamination
standards, criteria or guidelines for clandestine drug laboratory decontamination.
However, several states have feasibility-based surface contamination limits.

State Surface Methamphetamine
Contamination
Limit[9]*
0.514/100 em’ Colorado
1.0p/ft” (Equivalent to Minnesota
0.11 u/100 cm®)
0.11/100 cm’ Alaska
Arizona
Arkansas
California
Idaho
Montana :
North Carolina "k
Tennessee g
Utah
Washington
0.5 w/ft’ (Equivalent to Oregon
0.05 /100 cm?)

* State surface contamination li [
additional information. NIOS 1-based or feasibility-

) or surface contamination

state Ieglslatlve requirements and
ents and guidelines are subject to change
guidance should be obtained from directly

guidelines. Ha
and therefore th
from the state.
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Two dilutions of the methamphetamine 1 mg/mL in methanol stock solution were
prepared: one at 200 ug/mL and a second at 20 pg/mL. Cotton gauze wipes in 50 mL
polypropylene centrifuge tubes were spiked with methamphetamine according to the
following schedule and allowed to stand overnight:

Table 2. Media Spiked Standard Preparation.

Standard Spike Final
Concentration Yolume Concentration
pg/mlL T pgfsample
200 500 100
200 100 20
200 25 5
200 5 1
20 25 05
20 5 0.1
20 25 0.05
20

With the media spiked standard p S instrument conditions previously
described, the LOD ¢ Jate '_ o ) andard. The Limit of Detection
determined hereé, as : ) entally determined LOD, is a function of
instrument perform e, or lack  ‘_ sof, e.g. a dirty source or degraded column. In
nethods developed for methamphetamine, due to the

previous gas chromatographie

needs of the end-users, limits of detection have needed to be at a minimum 0.1
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pg/sample. As has been demonstrated here, this limit of detection is easily attainable.

Media spiked standards are recommended for routine analysis.

VII. Desorption Efficiency
Desorption efficiency had been determined for previous methamphetamine
i method developments but is repeated here because a different sample preparation
procedure is used, namely a simple desorption as opposed to desorption followed by
cleanup and derivatization.

As mentioned in the previous section, the end-user LOD requirement is typically

0.1 pg/sample. The experimentally determined LOD in the work conducted for this
method calculated below the lowest standard. Spiking levels for the following desorption

efficiency determination were made beginning at levels just above the elient minimum

LOQ instead of the LOQ calculated from the determination above. This provides data
that covers concentrations at or above the action level for most users of methampheta-
mine data as opposed to a lower concentration that may or may not be always achievable.
These chosen spiking levels correspond to a more conservative LOD than what had been
previously determined.

At each level, six replicate safnplw were spiked, allowed to stand overnight then
desorbed and analyzed. The LOQ used to calculate the spiking levels was 0.15

pg/sample. This corresponds to an LOD of 0.05 pg/sample. Spiking levels and

recoveries are tabulated in the following tables:
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Table 3. Desorption Efficiency Spiking Levels:

Actual
Target
Spiking Level ngfsample
100 X LOQ 17.76
30 X LOQ 4.44
10 X LOQ 1.776
3XLoaQ 0.444

Table 4. Desorption Efficiency Results.

100 X LOG 10 X LOQ
Result Target % Recovery Result Target % Recovery
1 18.24 17.76 102.68 1 152 1.78 8569
2 1743 17.76 98.15 2 151 1.78 85.26
3 1783 17.76 99.28 3 156 1.78 87.82
4 1735 17.76 97.69 4 145 1.78 81.87
5 16.31 17.76 91.85 5 147 1.78 82.72
6 1506 17.76 84.78 6 147 1.78 8293
average 95.74 average 84.38
Std Dev b.41 Std Dev 226
30 X LOQ 3XLoQ
1 443 4.44 99.83 1 036 0.44 82.07
2 387 4.44 87.26 2 037 0.44 83.76
3 383 4.44 86.24 3 044 0.44 g9 91
4 392 4.44 88.28 4 045 0.44 100.74
5 392 4.44 88.20 5 043 0.44 97.36
6 386 4.44 86.92 6 038 0.44 84.62
average  B89.46 average 91.41
Std Dev 514 Std Dev 879
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VIII. Long-Term Storage

Since long term storage measures only the viability of analytes on a particular
media over time, this determination was not repeated for this particular method; the
reader is directed to the NIOSH 9106 Backup Data Report [2] for more detail. In
summary, for methamphetamine normalized against methamphetamine —D 4, the long

term storage study was accomplished as follows:

Media: 3 x 3 cotton gauze, 12 ply, two per sample prewetted with 3dm
isopropanol to simulate gauze dampened with alcohol fi
sampling. Six replicates for each storage time.

Spiking Solutions: Methamphetamine: 50.032 pg/mL
Methamphetamine —Dj4: 100 pg/mL

Spikes: Methamphetamine: 60 pL or 3 pg/sample
Methamphetamine —Dy4: 50 uL

Storage: One set of six stored at room ter
Four additional sets of six stored'a
twenty-one and thirty days.

Results are tabulated in Table 4 0sses on storage were

seen to occur.

Table 5. Long Term Ston ry fo Methamphetamine:

Storage Conditions Ambint Refrigerated
Time Day O Day 7 Day7 Day14 Day21 Day30

99.4 98.5 96.4 98.0

Percent Recovery  96.2 935

IX. Method Precision and Accuracy
Method precision (S;)was determined from the desorption efficiency data
presented earlier. Using all data, method precision (S;) was 0.06663. Accuracy was

20.7% and mean bias was -0.09753. See Appendix 1 for statistical results.

Page 10 of 14




NIOSH 9111 Backup Data Report: Methamphetamine on Cotton Gauze Wipes by LC-
MS-SIM

X. Conclusions:

Methamphetamine determination by LC-MS has been found to be an acceptable
method of analysis. It is fast, with simple sample preparation, and short analysis times.
While other drugs and precursors were not considered for the purposes of this method, it
in all likelihood could be easily expanded to include a number of other analytes of

interest.
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Appendix 1. Precision and Accuracy Calculation Tables for Methamphetamine.

TABLE 1. RECOVERY FROM SPIKED MEDIA
Analyte: Methamphetamine Method: LC-MS-SIM
Media: Cotton Gauze Instument: LC-MS
Int. 5td.: Methamphetamine-D14 Column: C18
Derivatizing agent none Misc. :
Concentration Level
e ] T0xC00Q 3000 100xL0Q
Applied in ug/sample | Applied in ug/sample | Applied in ugisample | Applied In ug/sample | Applied in ug/isample | Applied In uglsample
0.25000 0.44400 1.77600 4.44000 17.76000 75.00000
Found in Percent Found in Percent Found in Percent Found in Pearcent Found in Peroent Found in Percent
Replicate | ug/sample  Recovery | ug/sample Recovery | ug/sample Recove ug/sample  Recovery | ug/sample Recovery | ug/sample Recovery
1 03644 BZ07 _1?21'5'__551&1" 4. 08983 | 182352 10268
2 0.3719 83.76 15143 8526 3.8745 87.26 17 4321 p8.15
3 0.4438 09.91 1.5506 8782 3.8202 86.24 178318 0028
4 0.4473 100.74 1.9640 8187 3.0107 88.28 17 3492 o780
5 0.4323 07.36 1.4601 8272 3.0159 8820 18.3124 0185
8 0.3757 8462 1.4728 8293 3.8504 8892 15.0569 8478
7 no data no data no data no data no data no data no data no data
average = 0.4050 RS 1066 B436 | 30718 0046 170030 9574
std dev = 0.03804 8.7030 0.04000 22572 0.22822 5.1401 1.13860 8.4110
CVi= 0.09620 ok 0.02675 ok 0.05748 ok 0.06698 ok
Biasi= -0.08589 ok 0.15818 >10% -0.10544 >10% -0.04263 ok
N=8 N=18 N=8 N= 6
TABLE 2. CALCULATION of ACCURACY, OVERALL PRECISION, and MEAN BIAS Method: LC-MS-SiM
Analyte: Methamphetamine Instrument: LC-MS
Media: Cotton Gauze Column: C18
Int. Std.. Methamphetamine-D14 Misc.
Derivatizing agent. none i | Range studied = 0.44400 to 17.76000  ugisample
Section FINAL OVERALL VALUES
1 Are both CVs CONCENTRATION
Pooled Caloulated, and BIAS LEVELS OMITTED
Cv= not using Poolable? for BARTLETT'S
Owverall nomogram  MEAN Range of Bias dist. = 0.95 dist. = 0.075 and F* TESTS
Options: Sr Accur: BIAS From = To= at 3=0.05 at a=0.026 (See Note)
Option #1 ﬂ[?% 0.09753 015018 004263 YES  YES 0 0 D2 300xL0Q
Option #2 | 0.07537 20,20 -D.07798 .0.10544 004283 YES YES 1x.0Q 1%L0Q 10xL0Q  300xLOQ
Option#3 | 005323 18.90 -0.10142 -0.15818 -0.04283 YES YES 100 1xLOQ 3xL0Q  300xL00Q
Option #4 | 0.06651 2253 -0.11584 .0.15618 -0.08%580 no YES 100 1xL0Q  100xLOQ 30000
Option #5 | 0.06941  20.91  .0.09490 .0.18818 .0.04263 no YES 1x.00 1xL0Q 30xL0Q 30000
Option #6 | 0.04482 2045 -0.13081 -0.15818  -0.10544 YES YES 100 3xL0Q  100xLOQ 300600
Option #7 | 0.05099  18.33  -0.09941 -0.15618  -0.04283 YES YES 1x.00 3xL0Q 30xLOQ  300xL0Q
ote: ['] . then the evel has also Deen omitted a matically.
Note: If the degrees of freedom (df) given in the box below are 1, then the LOWEST TWO levels have also been omitted automatically.
Homogeneity of individual group CVs. Homogeneity of individual group biases.
Section Barlett's Criteria for Pass Bartlett's? F' Theoretical for PASS F' test?
2 4, 5, orB conc. levels 4,5, orB cone. levels Is F* < theoretical?
Percentile of X*2 dist. df, deg. of | Peroentile of X2 dist. df, deg. of
Options: | Chi sq'd 0.95 0.875 freedom 0.95 0975 F= ata=0.05 ata=0025 | freedom | ata=005 at a=0025
Option®1| 6.4787 781 935 3 YES YES 212934 | 309639 385870 3
Option #2 | 1.3384 590 738 2 YES YES 072263 | 368232 476505 2 YES YES
Option #3 | 3.5107 599 738 2 YES YES 314851 | 368232 476505 2 YES YES
Option #4 | 53194 599 7.38 2 no YES 107081 | 368232 476508 2 YES YES
Option #5 | 8.0894 599 7.38 2 no YES 250502 | 3.68232 476505 2 YES LS
Option #6 | 23267 5.02 1 YES YES 4068480 693673 1 YES YES
Option #7 | 32304 5.02 1 YES YES 406460  £.93673 1 YES YES
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