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which quantitatively measures alcohol concentrations from 0 to 150
mg/dL. We evaluated the QED® A-150 Saliva Alcohol Test Device for
the determination of alcohol in urine. We followed the manufacturer’s
procedure, except that the cotton tip of the swab was dipped into urine
so that the cotton swab was saturated with urine. Samples were analyzed
on the same day by Gas Chromatography (GC) with flame ionization
detector (FID) on a glass column, 1.82 m x 2 mm ID glass column, 60/80
Carbopack B/ 5% Carbowax 20M (Supelco, Bellefonte, PA, 16823). N-
propanol (NP) is used as internal standard (IS). Urine samples, which
were spiked with ethanol at 20, 40 and 80 mg/dl gave the following
average results. Within-run precision by QED® at the 3 concentrations
(n=12) was 7.3% with a 128 +/- 31% recovery; between-run precision
averaged 11% with 131 +/- 29% recovery. For comparison the average
within-run precision by GC at the 3 concentrations (n=12) was 2.9%
with a 104 +/- 5% recovery; between-run precision averaged 4% with
103 +/- 3% recovery. Urine samples that were analyzed on the same day
by QED® and GC gave the following results. The concentration of
samples ranged from 0 to 383 mg/dl of ethanol with a mean of 117.35
and standard deviation (+/-) of 79.01 by GC mean= 117.35 +/- 79.01,
n=31) and a mean of 100.09 and standard deviation (+/-) of 65.75 by
QED® (mean= 100.09 +/- 65.75, n=31). Least squares analysis of urine
alcohols by GC (x) in comparison to QED® (y) gave a slope (m) of
0.929, y-intercept (b) of -1.028 and correlation coefficient (r) of 0.99 (y
=0.929x - 1.028, r=0.99) with a standard error of estimate Syx of 14.95.
Recovery studies indicate that QED® overestimates urine alcohols at
low concentrations. No false positive results were reported by QED®.
Interference studies indicate that n-propanol will cross react 60% and
isopropanol 20% with the QED alcohol method. We conclude that the
QED® saliva method can be used for the determination (identification
and quantitation) of alcohol in urine. Although QED does not have the
sensitivity, selectivity and precision or accuracy of GC, it will provide
qualitative and quantitative results more rapidly than GC, less than 3
minutes.

Urine Alcohol, Gas Chromatography, QED®

K4  Analysis of Amphetamines in
Nail Clippings Collected
From Female Prisoners

Dong-Liang Lin, PhD* Rea-Ming Yin, BS, and Hsiu-Chuan Liu, BS,
Institute of Forensic Medicine, No. 16, Lane 175, Tong-Hwa Street,
Taipei 106, Taiwan

This presentation will demonstrate the usefulness of fingernails as
an analytical specimen for confirming amphetamine use and the rela-
tionship of evidence of amphetamines in hair and nail specimens

With respect to the use of fingernail as an analytical specimen,
fewer studies have been directed to amphetamines than other commonly
abused drugs, such as opiates or cocaine. In this study, paired fingemail
and hair specimens were collected from 43 consenting female prisoners
who have admitted the use of amphetamines and/or opiates. These spec-
imens were quantitatively analyzed for amphetamine, methamphet-
amine, methylenedioxyamphetamine, and methylenedioxymethamphet-
amine. Methamphetamine and amphetamine concentration ranges, and
methamphetamine/amphetamine ratios found in the 21 amphetamines-
containing specimens were 0.46-58.17 ng/mg, <0.20-5.42 ng/mg, and
4.06-14.01, respectively. Six paired hair specimens from these 21 sets
were selected and cut into 1.5-cm sections. The first 5 sections (from the
root) were analyzed. Analytical data are shown in Table 1.

Table 1. Amphetamines in fingernail and hair

Sample No. Fingernail (ng/mg) Hair (ng/mg)
Methamph. Amph. Methamph./ Methamph. Amph. Methamph/
Amph. Amph.
3(A-008) 13.96 2.73 5.1 s-j2 16.78 4.32 3.88
S-s2 58.78 1283 458
5(A-013) 1243 1.70 731 S-1 18.95 227 835
S-5 38.29 359 1067
8 (A-024) 58.17 5.42 10.73 S-1 134.1 2437 5.50
S-5 80.55 10.42 7.73
11 (A-027) 3.94 0.97 4.06 S-1 7.03 1.76 3.99
S-5 30.23 5.89 513
13 (A-030) 43.63 3.38 12.91 S-1 71.81 11.59 6.20
S-5 9.24 1.73 5.34
19 (A-041) 11.70 1.42 8.24 S-1 20.95 3.84 5.46
S-5 45.25 6.44 7.03

8 S.1, S-5: The first and the Sth sections of the 5 sections analyzed.

It is interesting to note that results obtained from hair sectional
analysis follow definite trends. Specifically, the concentrations of
methamphetamine and amphetamine in samples 3, 5, 11, and 19 increase
continuously, while the same analytes’ concentrations in samples 8 and
13 decrease continuously. Nail clippings will be continuously colleted
on biweekly intervals. Whether the analytes’ concentrations in nail spec-
imens will follow the same trends observed for hair will be investigated.

Nail, Amphetamines, Hair

KS  Validation of Volatile Analysis
Using Dual Column Capillary GC

Gerasimos Razatos, BS* and Curtis Caylor, BS, New Mexico
Department Health, Toxicology Bureau, PO Box 4700, Albuquerque,
NM 87196-4700

The authors will present data obtained during the validation of a
dual column capillary gas chromatography (GC) procedure. The assay,
which is routinely used by the New Mexico Department of Health for
evidential ethanol testing and postmortem investigation, was validated in
terms of precision, accuracy, matrix effects, carryover, linearity, limit of
detection and limit of quantitation. A comparison of quantitative ethanol
concentrations using postmortem and antemortem casework using both
capillary columns (Restek BAC! and BAC2), together with a com-
parison of capillary and packed GC columns is also described.

A targeted analysis is performed for methanol, ethanol, acetone and
isopropanol using an Agilent HP 6890 GC equipped with a flame ion-
ization detector (FID). Methanol, ethanol, acetone and isopropanol are
identified based upon characteristic retention times relative to the two
internal standards, n-propanol and t-butanol.

The limit of detection (LOD) in blood was 0.001 g/dL for all ana-
lytes tested. The limit of quantitation (LOQ) for ethanol, isopropanol and
acetone was 0.005 g/dL and 0.010 g/dL for methanol. Precision using
whole blood was evaluated by replicate analysis of in-house controls
(n=8). Intraassay CVs for ethanol, methanol, acetone and isopropanol
were 1.1,1.1,1.0and 1.1% at 0.474 g/dL, 1.2, 0.9, 1.5 and 0.8% at 0.158
g/dL, 1.7, 1.6, 2.4 and 1.2% at 0.079 g/dL and 4.4, 3.5, 1.9 and 3.4% at
0.019 g/dL respectively. Intraassay CVs using a commercial whole
blood control (BioRad) were in the range 2.2 - 3.1% (n=8). Accuracy
was determined using internal and external controls. Accuracy using in-
house blood controls was 99-103% in the concentration range tested
(0.039 — 0379 g/dL). Accuracy using aqueous external controls
(Cerilliant) was 96-102% and commercial whole blood controls (Utak
Laboratories, BioRad) were within the acceptable limits defined by the

* Presenting Author
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Disposition Characteristics of Methamphetamine and Amphetamine in Nail Clippings and
Hair Sections

Dong-Liang Lin, Ph.D.*, Rea-Ming Yin, B.S. and Hsiu-Chuan Liu, B.S., Institute of Forensic
Medicine, Ministry of Justice, Taipei, Taiwan.

ABSTRACT

Fingernail clippings collected from 97 consenting females, who have admitted the use of
amphetamines and/or opiates and are currently under treatment, were quantitatively analyzed for
the presence of methamphetamine and amphetamine. Sixty-two subjects were found positive for
methamphetamine/amphetamine. Paired fingernail-hair specimens were collected from 6 of these
subjects for an 12-week period and analyzed to determine: (a) The duration of detectability and
disposition characteristics of amphetamines in fingemails; (b) Whether data derived from the
analysis of fingernail clippings and hair sections are reflective of drug use patterns; and (c)
Whether there is a relationship between the analytical data derived from the paired fingernail and

hair specimens.

Major findings of this study include: (a) Methamphetamine was found in the fingernails from 62
subjects collected in Week 0. The distribution of methamphetamine concentrations (ng/mg) in
these samples are: range, 0.46-61.50; mean, 9.96, and standard deviation: 13.33; corresponding
data for amphetamine are <0.20-5.42, 0.93, and 1.01, respectively. (b) Sectional analysis of hair
samples collected from 6 subjects in Week 0 indicate methamphetamine concentrations peak at
different distance from the root for different individuals. (¢) Methamphetamine/amphetamine
concentrations in fingernails are general lower than the first 1.5-cm section of hair samples
collected at the same time from the same individual. (d) Amphetamine/methamphetamine ratios in
fingernail clippings and hair samples are comparable. (¢) The methamphetamine/amphetamine
concentration decrease patterns for the fingernail clippings and the first 1.5-cm hair sections of

samples collected at Weeks 0, 4, 8, and 12 are similar.



INTRODUCTION / BACKGROUND

There have been a very substantial number of studies addressing the analysis of hair for the
detection of abused drugs (e.g., see [1]), while much fewer reports have been devoted to the
study of nail as the specimen for the same purpose.

‘With respect to the use of nail as an analytical specimen, studies directed to the study of
amphetamines [2-4] have not been as thorough as those addressing other commonly abused
drugs, such as cocaine [5-8], opiates [6-9], cannabis [10], and methadone [11]. (See Table 1
for summary of these studies.) Although limited in number, these studies have, however,
demonstrated that nails can be used for detecting drug exposure.

In this study, fingemail clippings were collected from 97 consenting females who have
admitted the use of amphetamines and/or opiates and are currently under treatment. These
specimens were quantitatively analyzed for the presence of methamphetamine and
amphetamine.

Fingernail clippings from 62 subjects were found positive for methamphetamine/
amphetamine. Paired fingernail-hair specimens were collected from 6 of these subjects for
an 8-week period and analyzed to examine:

. The duration of detectability and disposition characteristics of amphetamines in
fingernails;

. Whether data derived from the analysis of fingernail clippings and hair sections can be
reflective of drug use patterns; and

. Whether there is a relationship between the analytical data derived from the paired
fingernail and hair specimens.

EXPERIMENTAL DESIGN AND RESULTS

Control/Blank and Specimen

Control/Blank: Nail clippings collected from four laboratory personnel (on a monthly basis)
are used for growth rate determination and as analytical controls/blanks.

Test specimen: The following specimen sets were collected from 97 consenting female drug
users who are currently under treatment:

. Set A: Fingernail clippings from 97 subjects — 62 were found to be positive for
methamphetamine and amphetamine

. Set B: Series of fingernail clippings from 8 (?) subjects — Among the 62 subjects
positive for amphetamines, fingernail clippings were continuously collected
(bi-weekly for an 8-week period) from 8 (?) subjects with higher concentrations of
amphetamines

. Set C: Series of paired hair-fingernail clippings from 6 subjects — Among the 8
subjects with higher initial concentrations of amphetamines, paired hair specimens
were collected from 6 subjects on weeks 0, 4, and 8.



Sample Preparation (Figure 1)

. Wash: Methanol

. Digestion: 2-N NaOH (80 °C)

. Extraction: Ethyl acetate

. Derivatization: Heptafluorobutyric anhydride (HFB)

Instrumentation, Standards/Reagents, and GC-MS Analysis (Figure 1)

. Instrumentation: HP-6890N Series Il GC / HP-5973N MSD with HP 1MS (30-m, 0,25-mm
ID, 0.25-um film thickness)

. Internal standard: Amphetamine-dg, methamphetamine-dg (all from Cerilliant: Austin, TX)

. GC-MS Analysis of amphetamine, methamphetamine and their deuterated analogs (all as
HFB-derivatives)

. Full-scan mass spectra (Figure 2)
. Quantitation ions

. Amphetamine/amphetamine-dg, (as HFB-derivatives): m/z 240/243
. Methamphetamine/methamphetamine-dg, (as HFB-derivatives): m/z 254/261

RESULTS AND DISCUSSION
Nail Growth Rate — Based on Specimens Collected from 4 Laboratory Personnel

. Individual finger data are shown in Table 2.
. Mean values:

. Mean 10-finger growth rate (length of “free edge”) per month: 0.278+0.025,
0.222+0.041, 0.285+0.020, 0.295+0.018 cm

. Mean 10-finger “nail plate” length: 1.140+0.126, 1.275+0.162, 1.060+0.135,
1.045+0.093 cm

. “Nail plate” length/’free edge” length (1 month): 4.10, 5.74, 3.72, 3.54 (mean:
4.28+1.00; approximate range: 3.00 — 6.00), i.e., it takes 3—6 months for the matrix
part of the nail to become “free edge”.

. These fingemnail growth rate data are used along with the rate of hair growth (0.25 cm/week)
[12] for the correlation of data derived from the paired hair-fingernail specimens (see
discussion in a later section).

Evaluation of Specimen Pre-Treatment Procedures

. Washing: The most desirable washing procedure would allow for complete removal of

external contamination, while keeping those derived from internal disposition intact. The
primary concern of the washing procedure adapted for this study is to ensure that imperfect
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characteristics (incomplete removal of external contamination or partial removal of internal
disposition) do not affect or distort analytical data to the extent that may cause the
misinterpretation of these findings.

. Analyte recovery: The most desirable procedure would allow for 100% extraction of the
analytes of interest from the specimen matrix, without causing any decomposition. Again,
recovery data are evaluated to ensure that imperfect characteristics do not affect or distort
analytical data to the extent that may cause the misinterpretation of these findings.

. Findings of the adapted procedures

»  Data derived from hair sectional analysis (see discussion in a later section) indicate that
the adapted washing procedure did not distort drug disposition patterns in hair.

. Without standard nail samples of know concentrations, it is not known whether the
adapted digestion/extraction procedure can recover the analytes completely; however,
recovery data derived from blank nail samples, that are spiked with known amounts of
the analytes, indicate 90.4+2.7% and 92.5+0.8% recoveries of amphetamine and
methamphetamine, respectively.

Evaluation of Assay Parameters — Linearity, Precision, Accuracy, and Limits of Detection
and Quantitation

. Assay linearity, precision, and accuracy have been thoroughly studied using the same
approach as reported earlier for urine samples [13] and briefly described as follows:

. Four replicates of standards were prepared at five analyte concentration levels (2.0,
5.0, 10.0, 20.0, and 40.0 ng/mg) by spiking appropriate amounts of analyte stock
solutions into test tubes containing 25 mg drug-free fingernail.

. Four sets of these standards were analyzed three time each day for three days.

. One set was used as the calibration standards to derive the analytes’ concentrations in
the remaining three sets.

. Exemplar calibration data are plotted in Figure 3.
. Precision and accuracy data are shown in Tables 3 and 4.
. Standards for the evaluation of assay’s limits of detection and quantitation were prepared

similarly with the following specifics:

. Concentrations of four sets of standards were: 4.0, 2.0, 1.0, 0.5, 0.4, 0.25, 0.2, 0.1,
0.05, 0.02 ng/mg.

. One set was used as the calibrators to derive the analytes’ concentrations in the other
three sets.

. Resulting data shown in Table 5 indicate the limits of quantitation and detection for
amphetamine and methamphetamine are better than 0.2 ng/mg.



Analytical Findings
. Methamphetamine and amphetamine profiles derived from sectional analysis of hair

. Analytical data derived from sectional analysis of hair samples collected in Week 0
are shown in Table 6:

. Analyte concentrations for subjects A-008, A-013, A-027, and A-041 peak at
approximately 5—7 cm from the root (See an exemplar profile shown in the upper
portion of Figure 4).

. Analyte concentrations for subjects A-024 and A-030 peak at approximately 2
and 1 cm from the root, respectively (See an exemplar profile shown in the lower
portion of Figure 4).

e Analytical data derived from the first sectional of hair samples collected in Weeks 0, 4,
8, and 12 are shown in Table 7. Two examples (Subjects A-030 and A-041) are
shown in the left side of the upper portion of Figure 5.

. Concentrations of methamphetamine and amphetamine in fingernail:

. Analytical data derived from the initial clippings (Week 0) of the 62 subjects are
shown in Table 8:

¢ Methamphetamine concentration (ng/mg): Range: 0.46-61.50; mean: 9.96;
standard deviation: 13.33.

*  Amphetamine concentration (ng/mg): Range: <0.20-5.42; mean: 0.93; standard
deviation: 1.01.

. Analytical data derived from the fingernail clippings collected in Weeks 0, 4, 8, and
12 are shown in Table 7:

. Methamphetamine was detectable in the fingernail clippings collected in Week 8
in subjects A-008, A-013, A-041 and A-073

. For the other four subjects, methamphetamine was not detectable in the
fingernail clippings collected in Week 8.

. Two examples (Subjects A-030 and A-041) are shown in Figure 5.

. Comparison of analyte concentrations in fingernail clippings and hair samples
. Amphetamine/methamphetamine concentrations in fingernail appear to be lower than
the first section of the hair sample collected at the same time.
. Amphetamine/methamphetamine concentration ratios in nail and hair are compatible
(see data shown in Tables 7 and 8).
. Comparison of methamphetamine/amphetamine concentrations in the initial and later

fingernail clippings and the first sections of hair samples collected at the same time as
the nail clippings (Table 7 and Figure 5)



. The left-hand portions of Figure 5 show similar decrease pattern.

. Considering that hairs are cut into 1.5-cm sections with each section equivalent
to approximately a 3-7 week of growth period, the analyte concentration
decrease patterns observed for later fingernail and hair collections (shown in
Figure 5) are very similar.

Summary and Conclusion

With a significant number of fingernail samples analyzed and the comparison of the
resulting data with the data derived from corresponding hair samples, this study has further
confirm that fingernails can be used for testing methamphetamine exposure.
Methamphetamine/amphetamine concentrations in hair appear to be higher than that found
in fingernail.

If blood capillary in nail matrix is the sole source of drug disposition in nail, drugs would be
expected to distribute (longitude) in the nail plate similar to the way drugs are distributed in
the whole length of the hair. Comparisons of the analytical data from the fingernail clippings
collected in Weeks 0, 4, 8, and 12 with the first section of hair samples collected at the same
time along with the sectional analysis of hair samples collected at Week 0 do not confirm
this expectation. This may suggest that drugs are transferred to nail plate through nail bed.
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Figure Legends

Figure 1. Scheme for sample preparation.

Figure 2. Full-scan mass spectra of the analytes and their deuterated internal standards (all as
HFB-derivatives).

Figure 3. Exemplar calibration data.
Figure 4. Exemplar sectional analysis profile of hair collected in Week 0.

Figure 5. Exemplar nail and the first section of hair samples collected in Weeks 0, 4, 8, and 12.



Table 1. Literature information related to the use of nails as the specimen for the detection of

abused drugs

Drug analyzed

AM, MA

MA, AM, p-OH-
MA

AM, MDA,
MDMA

Cocaine

Cocaine, opiate

Cocaine, opiate

Cocaine, opiate

Opiate

Cannabis

Methadone

Sampling characteristics
and Analytical approach

Antemortem (n = 20);

Major finding Ref.
Mean MA: 4.75 ng/mg 1984 [2]
MA in nail/hair: 0.4-642/0.6-15.8 1989 [3]
ng/mg;
AM in nail/hair: 0.3-23.2/0.5-0.9
ng/mg

Fingernail scrapping (n = 1); Slightly higher concn in nail than 1995 [4]

2H-IS GC-MS

Postmortem fingernail &
toenail clipping (n = 17
& 15, respectively);

’H-IS GC-MS

Antemortem fingernail
scrapping (n = 8);

H-IS GC-MS .

hair (AM: 12.0 vs. 10.2 ng/mg)

Generate higher positive rate than 1998 [5]
blood and urine;

Mainly cocaine/BZ (in 2-10/1
ratio)

Higher concn in hair than nail; 2000 [6]
Significant dose-response relation-

ship for hair, but not for nail;
Washing procedure removes more

drugs from nail (scrapping) than hair

Postmortem toenail clipping Cocaine (n =20)/BZ (n=21): 0.20~ 1998 [7]

(n = 46);
2H.1S GC-MS

140/0.30-315 ng/mg;
Mean morphine and 6-MAM (n = 3)
are 0.37 and 0.89 ng/mg

Postmortem finger & toenail Higher concn in finger than toenail; 2002 [8]

clipping;
GC-MS

Antemortem fingernail
clipping user (n = 26)

RIA; HPLC

Antemortem fingernail
clipping;

RIA, “H-IS GC-MS

Antemortem fingernail
clipping (n = 30);
EIA, “H-IS GC-MS

Cocaine (7 = 15)/BZ (n = 21)/EME
(n = 14)/norcocaine (n = 12)/coca-
ethylene (n = 2): 1.2-414/1.4-170/
0.19-27.0/0.11-32.7/0.08-2.93

Mean & range of morphine: 0.167, 2000 [9]
0.06—4.69 ng/mg

Mean & range of THC (n = 14) & 1999 [10]
THC-COOH (n = 3): 1.44, <0.1-
6.97; 0.1-29.7 ng/mg

Mean & range of methadone (n = 2000 [11]
30): 0.05-363 ng/mg



Table 2. One month nail growth rate of four laboratory staff

Subject

1

Free edge
Nail bed

Free edge
Nail bed

Free edge
Nail bed

Free edge
Nail bed

L5

0.25
0.9

0.20
1.0

0.28
0.8

0.25
0.95

0.20
1.2

0.30
0.9

0.30

L3

0.30
12

0.20
1.3

0.30
1.0

L2

0.30
1.2

0.30
1.4

0.30
1.0

L1 R1
025 0.25
13 13
0.21 0.21
L5 1.5
029 0.30
12 12
030 0.28
1.1 1.25

21—

R3

0.28
1.2

0.20
1.3

0.25
1.15

0.30
1.2

0.30
1.0

0.30
1.0

RS

0.25
1.0

0.28
1.0

0.30
0.95

MeanzS.D.

0.28+0.03
1.14£0.13

0.22+0.04
1.28+0.16

0.29+0.02
1.06+0.14

0.30+0.02
1.05%0.09

Nail bed/
Free edge

4.10

5.74

3.72

3.54



Table 3. Recovery and intra- and inter-day precision — Amphetamine

Concn

(ng/mg)

2.0
5.0
10.0
20.0
40.0

Replicate

W W WwWw

Recovery’

91.08; 2.08; 2.28
86.61; 7.05; 8.14
93.96; 18.4; 19.6
89.25; 12.0; 13.4
91.29; 5.04; 5.52

Precision ?

Intra-day

2.08; 0.14; 6.73
4.94;0.12; 2.43
10.16; 0.12; 1.18
21.05; 0.16; 0.76
39.50; 0.44; 1.11

? Mean; standard deviation; relative standard deviation (in %).

Inter-day

2.10;0.03; 1.43
4.91; 0.04; 0.81
9.96; 0.17; 1.71
20.29; 0.68; 3.35
40.21; 0.74; 1.84



Table 4. Recovery and intra- and inter-day precision — Methamphetamine

Concn

(ng/mg)

2.0
5.0
10.0
20.0
40.0

Replicate

W W W ww

Recovery“

93.70; 9.29; 9.91
92.45; 5.04; 5.45
92.33; 5.12; 5.55
92.77; 9.51; 10.3
91.39; 5.23;5.72

Precision’
Intra-day Inter-day
2.04;0.13;6.37 2.07;0.11; 5.31
4.92;0.11;2.24  4.92;0.03; 0.61

10.30; 0.11; 1.07
21.33;0.26; 1.22
39.35; 0.35; 1.40

¢ Mean; standard deviation; relative standard deviation (in %).

10.30; 0.28; 2.72
20.73; 0.81; 3.91
40.62; 1.60; 3.94



Table 5. Evaluation of the limits of detection and quantitation on the analysis of amphetamine and
methamphetamine in nail matrix

Standard
Conen (ng/mg) =

0.02
0.05
0.10
0.20
0.40
0.50
1.00
2.00
4.00

W W W W W W W w Ww

“ND: Not detectable.

Amphetamine
MeantS.D. % Deviation
ND —
ND —
0.10520.007 +5.00
0.195+0.050 -2.50
0.415+0.134 +3.75
0.500+0.028 +0.00
0.960+0.169 -4.00
1.99040.125 -0.50
3.720+0.141 -7.00

—24 —

Methamphetamine
Mean+S.D. % Deviation
ND —
ND —
ND —
0.190+0.028 -5.00
0.405+0.021 +1.25
0.510+0.057 +2.00
0.985+0.134 -1.50
2.010+0.240 +0.05
3.865+0.134 -3.38



Table 6. Amphetamine and methamphetamine concentrations in the first 10 1.5-cm sections of
hair samples collected in Week 0

HS-l HS-Z HS-3 HS-4 HS~5 HS-é HS-7 HS-S HS-9 HS-]O

A-008 Amphetamine 4.32 9.29 1038 12.67 1283 873 623 499 588 4.65
Methamphetamine 16.78 41.81 4576 57.78 58.78 40.75 27.99 21.95 26.73 21.10
Am/Metham (in %) 257 222 2268 2193 21.83 214 223 228 220 220

A-013  Amphetamine 227 2.25 2.46 316 359 257 241 255 255 232
Methamphetamine 1895 21.18 2436 32.17 38.29 24.57 22.01 24.10 23.20 18.38
Am/Metham (in %) 12.0 10.6 10.1 982 638 105 11.0 106 11.0 126

A-024 Amphetamine 2437 2636 21.12 16.10 1042 577 478 336 267 233
Methamphetamine 134.09 15292 129.01 110.75 80.55 47.88 3895 23.57 17.86 15.19
Am/Metham (in %) 18.17 17.24 1637 14.54 1294 12.1 998 143 150 153

A-027 Amphetamine 1.76 3.22 4.53 626 5.89 3.79 3.13 224 206 202
Methamphetamine 7.03 1495 2346 30.61 3023 16.77 13.12 8.11 727 6.80
Am/Metham (in %) 250 215 193 205 195 226 239 276 283 297

A-030 Amphetamine 1159 713 483 229 173 167 152 151 134 134
Methamphetamine 71.81 48.16 31.00 13.03 924 632 532 515 383 362
Am/Metham (in %) 16.14 148 15.6 17.6 187 264 286 293 350 370

A-041 Amphetamine 3.84 6.06 7.98 9.15 6.44 518 558 349 276 238

Methamphetamine 20:95 3462 4845 59.66 4525 39.73 32.52 27.39 2228 19.54
Am/Metham (in %) 183 17.5 16.5 153 142 13.0 172 127 124 122



Table 7. Amphetamine and methamphetamine concentrations in fingernail clippings and hair
(first 1.5-cm section) collected in Weeks 0, 4, 8, and 12

Subject Week 0 Week 4 Week 8 Week 12
Nail Hairg, Nail Hairg, Nail  Hairg, Nail  Hairg,
A-008 Amphetamine 273 432 1.10 0.82 1.12 061 ND* ND
Methamphetamine 13.96 16.78 3.63 2.07 201 1.05 ND 0.67
Am/Metham (in %) 19.6 257 303 39.61 55.7 581 NA? NA
A-013  Amphetamine .70 227 030 0.62 ND ND ND ND
Methamphetamine 1243 1895 2.00 203 211 ND ND ND
Am/Metham (in %) 137 120 15.0 30.54 NA NA NA NA
A-024 Amphetamine 542 2437 030 0.92 ND ND ND ND
Methamphetamine 58.17 134.09 1.90 3.78 ND 0.63 ND ND
Am/Metham (in %) 9.32 18.17 15.8 2434 NA NA NA NA
A-027 Amphetamine 097 176 020 ND ND ND ND ND
Methamphetamine 394  7.03 0.50 0.88 ND 0.62 ND ND
Am/Metham (in %) 246 250 400 NA NA NA NA NA
A-030 Amphetamine 3.38 11.59 040 142 ND 0.60 ND ND
Methamphetamine 43.63 7181 3.00 5.93 ND 132 ND 0.94
Am/Metham (in %) 7.8 16.14 13.3 240 NA 455 NA NA
A-041 Amphetamine 142 384 1.14 0.89 ND ND ND ND
Methamphetamine 11.70  20.95 2.18 3.02 132 3381 ND ND
Am/Metham (in %) 12.1 18.3 523 295 NA NA NA NA
A-055 Amphetamine 091 —°* 020 — ND — ND —
Methamphetamine 21.58 — 030 — ND — ND —
Am/Metham (in %) 422 — 66.7 — NA — NA —
A-073 Amphetamine 144 — 1.19 — ND — ND —
Methamphetamine 1538 — 325 — 230 — ND —
Am/Metham (in %) 936 — 366 — NA — NA —

“ ND: Not detected (limit of detection 0.2 ng/mg); NA: Not applicable; —: Not tested.
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Table 8. Amphetamine (AM) and methamphetamine (MA) concentrations in the fingernails of 62
females under treatment

Subject AM
1 ND*
2 ND
3 2.73
4 1.35
5 1.70
6 0.94
7 0.73
8 5.42
9 0.63

10 1.03

11 0.97

12 1.16

13 3.38

14 0.44

15 0.65

16 ND

17 0.36

18 0.17

19 1.42

20 ND

21 0.28

22 0.31

23 0.38

24 0.39

25 0.23

26 0.31

27 1.04

28 0.34

29 0.21

30 0.91

31 0.39

Range

Mean+ S.D.

MA

1.01
4.17
13.96
7.73
12.43
7.82
6.27
58.17
6.43
12.96
3.94
16.25
43.63
4.32
3.75
1.69
331
1.35
11.70
0.46
2.77
2.14
3.50
2.78
1.04
1.22
4.72
6.11
1.65
21.58
4.66

AM/MA (%)  Subject

NA“
NA
19.6
17.5
13.7
12.0
11.6
9.32
9.80
7.95
24.6
7.14
7.75
10.2
17.3
NA
10.9
12.6
12.1
NA
10.1
14.5
10.9
14.0
22.1
254
220
5.56
12.7
4.22
8.37

AM
32 0.56
33 2.10
34 0.26
35 0.35
36 0.17
37 0.64
38 0.19
39 1.12
40 0.40
41 1.21
42 1.44
43 1.35
44 1.47
45 0.96
46 ND
47 1.10
48 2.59
49 ND
50 2.43
51 ND
52 ND
53 ND
54 ND
55 ND
56 ND
57 2.28
58 1.23
59 1.67
60 1.02
61 2.90
62 1.24

ND-5.42

MA  AM/MA (%)
8.56 6.54
36.46 576
1.13 23.0
2.42 14.5
0.57 29.8
578 11.1
0.63 302
16.95 6.61
521 7.68
8.22 14.7
15.38 9.36
14.62 9.23
12.13 12.1
15.30 6.27
1.46 NA
7.48 14.7
61.50 421
2.06 NA
20.92 11.6
2.67 NA
1.69 NA
1.23 NA
1.44 NA
1.28 NA
1.11 NA
23.28 9.79
5.75 21.4
10.62 15.7
1.68 60.7
46.70 6.21
9.79 12.7
0.46-61.50

0.93+1.01 9.96+13.33

“ ND: Not detected (limit of detection 0.2 ng/mg); NA: Not applicable.
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E\Tail/Hair Specimen (25 mg) ]

Cut into small segments
Wash with 1-mL MeOH (x 3)

Add 50 pL IS (5 pg/mL)

Add 1 mL 2-N NaOH
Digest for 1 hr (at 80 °C)

Digestion Solution I

5 mL Ethyl acetate

Shake 5 min

Centrifuge 5 min

Aqueous Layer Organic Layer
2mL 0.5-N HCI
Shake 5 min
Centrifuge 5 min
Aqueous Layer Organic Layer

Add 1 mL 2-N NaOH;

5 mL ethyl acetate
Shake 5 min
Centrifuge 5 min

Aqueous Layer Organic Layer

Evaporate to dryness
Add 50 UL ethy] acetate;
50 uL HFBA

React for 30 min (at 70 °C)

Evaporate to dryness
Reconstitute with ethyl acetate
(100 pL)

I:F GC-MS
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Amphetamine-HFB
Response Ratio

0 L A S II T

0 1 2 3
Amount Ratio

Resp Ratio = 1.12e+000 * Amt + 8.31e-003
Coef of Det (r~2) = 0.998 Curve Fit: Linear

Methamphetamine-HFB
Response Ratio

4

Amount Ratio

Resp Ratio = 1.02e+000 * Amt - 1.62e-002
Coef of Det (r"2) = 0.999 Curve Fit: Linear
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Case A-030
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Subject A-041

Subject A-030
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