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J Abstrad J 
The use of fast gas chromatography-mass spectrometry (FGC-MS) 
was investigated to improve the efficiency of 
analysis of urine specimens that previously screened presumptively 
positive for amphetamine (AMP), methamphetamine (MAMP), 
3,4-methylenedioxyamphetamine (MDA), 
3,4-methylenedioxymethamphetamine (MDMA), and/or 
3,4 methylenedioxyethylamphetamine (MDEA) by immunoassay 
testing. Specimens were pretreated with basic sodium periodate, 
extracted using a positive-pressure manifold/cation-exchange solid- 
phase cartridge methodology, and derivatized using 
4-carbethoxyhexafluorobutyryl chloride (4-CB). The analytical 
method was compared to traditional GC-MS analysis and 
evaluated with respect to assay chromatography, linearity, 
sensitivity, precision, accuracy, and reproducibility. The limits of 
detection were 62.5 ng/mL for MDA and 31.25 ng/mL for AMP, 
MAMP, MDMA, and MDEA. All of the target analytes were linear to 
12,000 ng/mL with the exception of MAMP which was linear to 
10,000 ng/mL. The intra-assay precision of a 500 ng/m/multi- 
constituent control (n -- 15) ranged from 522.6 to 575.9 ng/mL 
with a coefficient of variation of less than 3.8%. Authentic human 
urine specimens (n --187) previously determined to contain the 
target analytes were re-extracted and analyzed by both FGC-MS 
and the currently utilized GC-MS method. No significant 
differences in specimen concentration were observed between 
these analytical methods. No interferences were seen when the 
performance of the FGC-MS method was challenged with 
ephedrine, pseudoephedrine, phenylpropanolamine, and 
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phentermine. When compared to traditional GC-MS analysis, 
FGC-MS analysis provided a dramatic reduction in retention time 
for amphetamine (1.8 rain vs. 4.12 rain). For example, the FGC-MS 
method reduced overall run time for a batch of 56 specimens from 
12.0 h to 7.25 h. This reduction in analysis time makes FGC-MS an 
attractive alternative to traditional GC-MS by allowing a 
laboratory greater flexibility in the purchase and use of capital 
equipment and in the assignment of laboratory personnel, all 
resulting in greater overall efficiency by decreasing reporting times 
for AMP, MAMP, and designer amphetamine positive specimens. 

Introduction 

Since the introduction of amphetamine (AMP) and metham- 
phetamine (MAMP) in the 1930s, the abuse of these powerful 
central nervous system (CNS) stimulants has increased na- 
tionwide (1). More recently, the recreational use of am- 
phetamine designer drugs that possess both CNS stimulant 
and hallucinogenic properties has increased dramatically in 
the United States (2). The concern that these drugs pose a se- 
rious threat to the mission, safety, and capability of the Armed 
Forces prompted the Department of Defense (DoD) to include 
3,4-methylenedioxyamphetamine (MDA), 3,4-methylene- 
dioxymethamphetamine (MDMA), and 3,4-methylene- 
dioxyethylamphetamine (MDEA) in the panel of tested-for 
drugs in 1997 (3). 

At a July 2001 hearing of the Senate Governmental Affairs 
Committee concerning the problem of Ecstasy, the need for 
MDA testing of workers employed in safety-related and sensitive 
positions was recognized (4). As a result of this recommenda- 
tion, the Department of Health and Human Services (DHHS) 
proposed a change to the Federal Register to expand the con- 
firmatory testing of amphetamines to include analyses for MDA, 
MDMA, and MDEA (5). For many laboratories, the increased 
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workload associated with this proposed change will require a 
cost-effective method that incorporates simultaneous detec- 
tion of AMP, MAMP, MDA, MDMA, and MDEA. Several methods 
have been published describing the simultaneous confirma- 
tion of AMP, MAMP, MDA, MDMA, and MDEA in human hair (6) 
and urine (7,8) samples. An alternate and complimentary ap- 
proach to further improving the efficiency of the confirmation 
process is the employment of fast gas chromatography coupled 
with mass spectrometry (FGC-MS). FGC was introduced to 
the United States market in 1999 (9) and purportedly offers the 
advantage of providing accurate and consistent data with a 
faster turn-around time than current chromatographic 
methodologies. 

The purpose of the present study was the development of a 
rapid and sensitive FGC-MS method for the simultaneous de- 
termination of AMP, MAMP, MDA, MDMA, and MDEA in urine 
samples and the demonstration of the method's accuracy, pre- 
cision, linearity, and reproducibility. This procedure was com- 
pared with our laboratory's current GC-MS method, and the 
ability of the FGC-MS method to produce forensically accept- 
able analytical results, according to current DoD and DHHS 
guidelines, was assessed. 

Materials and Methods 

Materials 
Over-the-counter (OTC) drugs and pharmaceutical standards 

from the following classes (barbiturates, benzodiazepines, co- 
caine and cocaine metabolites, antidepressants, stimulants, 
hallucinogens, and opiates) were obtained from the Office of the 
Armed Forces Medical Examiner/Armed Forces Institute of 
Pathology (Rockville, MD), Alltech Associates, (Deerfield, IL), 
Sigma Chemical (St. Louis, MO), and International Chemical 
Nexus (Costa Mesa, CA). Analyte control materials were pre- 
pared in GC-MS-certified drug-free urine (Roche, Indianapolis, 
IN) using AMP, MAMP, MDA, MDMA, and MDEA purchased 
from Cerilliant (Round Rock, TX). Deuterated internal standard 
stocks (AMP-d n cat # A-016, MAMP-d]4 cat # M-092, MDA-ds 
cat# M-010, MDMA-d5 cat # M-011, and MDEA-d6 cat # M-081 
were also purchased from Cerilliant). Structural positioning of 
the deuterium atoms are reflected in the vendor catalog (10) for 
the respective catalog numbers. Working stocks of internal 
standards were made up in methanol (Fisher Chemical, Fair- 
lawn, N J). 

Extraction 
Extractions were done using a Speedisk | 48 positive-pressure 

extraction manifold (SPEware, San Pedro, CA) and polymer- 
based cation exchange/mixed-bed extraction columns (Cerex | 
CLIN II, 50-mg, 6-mL capacity). Methanol, ethyl acetate, 
chlorobutane, ammonium hydroxide, hydrochloric acid, 
sodium periodate, and sodium hydroxide were all ACS grade 
(Fisher Chemical, Pittsburgh, PA). The derivatizing reagent, 4- 
carbethoxyhexafluorobutyryl chloride (4-CB), was purchased 
from Lancaster Synthesis (Pelham, NH). 

A mixture of the internal standard stock solution (0.01 

mg/mL each), 2.0 mL of 1.0N NaOH, and 3.0 mL of 0.1M 
sodium periodate was added to 2 mL of urine pipetted into 50- 
mL plastic centrifuge tubes, and the contents were vortex mixed 
for 5 s. Tubes were capped and incubated for 15 rain at 50-60~ 
The samples were then allowed to cool at room temperature for 
5 min prior to centrifugation at 2000 rpm. Periodate oxidation 
removes potential interference from over-the-counter medi- 
cations/preparations containing pseudoephedrine and 
ephedrine (11). 

The samples were poured into 6 mL Cerex | CLIN II columns 
and placed onto the Speedisk | apparatus. Positive pressure 
(2-3 standard cubic feet/h, 8CFH) was applied to load the 
columns. Next, 2 mL of distilled water was applied to the 
columns followed by 2 mL 0.1M HCl. Positive pressure (2-3 
SCFH) was applied after the addition of each reagent, and then 
the columns were dried for 2-3 min at 25 psi. The columns 
were then washed with 2 mL of methanol and 2 mL of ethyl ac- 
etate. Positive pressure (2-3 SCFH) was applied after the addi- 
tion of each reagent and the columns were dried for 2-3 rain at 
25 psi. The target compounds were eluted by gravity flow into 
10-mL conical glass tubes using 2.0 mL of freshly prepared 
ethyl acetate/ammonium hydroxide (98:2, v/v). Samples were 
evaporated to 50-100 IJL at room temperature under a stream 
of nitrogen gas. Evaporation to dryness was avoided to decrease 
the losses of analyte(s) by volatilization of the free bases. 

Derivatization 
Samples were derivatized using 200 ]~L of 4-CB in chlorobu- 

tane (1:]00, v/v). Samples were capped, mixed, and incubated in 
a 55-60~ water bath for 30 rain. The contents were mixed and 
incubated at 55-60~ for an additional 30 rain, followed by 
the addition of 0.3 mL of anhydrous ethanol. Samples were re- 
moved from the water bath, allowed to cool at room tempera- 
ture, and then evaporated to 20-25 ]JL under a stream of 
nitrogen gas. Samples were reconstituted in 200 I~L of ethyl ac- 
etate and transferred to automated liquid sampler (ALS) vials 
for GC-MS analysis. 

Analysis 
All analyses were performed using an Agilent 6890N GC 

equipped with a 7683 autoinjector and a DB-5ms bonded-phase 

Table I. Ions (m/z) Monitored in SIM Mode for the 
GC-MS and FGC-MS Methods 

Quantitation Qualifier 
Compound Ions Ratio Ratio 

AMP 294, 266, 118 294/298 266/294, 118/294 
AMP-d11 298, 98 98/298 
MAMP 308, 262, 118 308/315 262/308, 118/308 
MAMP-d14 315, 98 98/315 
MDA 429, 162, 266 429/434 162/429, 266/429 
MDA-d5 434, 167 167/434 
MDMA 308, 262, 162 308/312 262/308, 162/308 
MDMA-ds 312, 266 266/312 
MDEA 322, 294, 162 322/328 294/322, 162/322 
MDEA-d6 328, 165 165/328 
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capillary column (15 m x 0.25-ram i.d., 0.25-pm film thick- 
ness), and coupled to a 5973N mass selective detector (Agilent, 
Palo Alto, CA). The standard GC-MS analytical method em- 
ployed a 110 volt GC oven controller; whereas the fast GC-MS 
method used a 220 volt oven controller. The injection port was 
maintained at 255~ and oven conditions started at 154~ for 
0.10 min followed by a 30~ ramp to 250~ and a 1.2 min 
terminal hold. All injections were split (split ratio of approxi- 
mately 12:1) using helium as the carrier gas and a column pres- 
sure of approximately 16 psi. The transfer line was maintained 
at 290~ All analyses were performed in selected ion moni- 
toring (SIM) mode using the ions indicated in Table I. The se- 
lected ion fragments are consistent by analogy with the 
fragmentation elucidated by Czarny and Hornbeck (12) and 
Stout et al. (8). Ions were selected with these three considera- 
tions: 1. at least one ion must contain the aromatic ring to en- 
sure the identity of the parent compound, 2. there must be 
minimum interference between the drug and internal standard 
in that the ions chosen for the internal standard should not ap- 
pear in the drug ion chromatograms (and vice versa), and 3. the 
quantitation ratio should be 1.0 when equal amounts of drug 
and internal standard are co-extracted. TargetDB Thermo Lab 
Systems (Thermo Electron Corp, Waltham, MA), a GC-MS data 
analysis software program, was used to visualize and characterize 
ion chromatograms and to quantify the compounds of interest. 

Calibration and controls 
Analyte concentrations for specimens and controls were de- 

termined by single-point calibration using a multi-constituent 
calibrator containing 500 ng/mL each of AMP, MAMP, MDA, 
MDMA, and MDEA. The identification of each analyte was con- 
sidered acceptable if the specimens and controls exhibited re- 
tention times within 2% and qualifier ion abundance ratios 
within 20% of the calibration standard. Each analytical batch 
contained the following multi-constituent controls: threshold 
(250 ng/mL), four-times cutoff control (2000 ng/mL), 
ephedrine/pseudoephedrine (500,000 ng/mL each), blind pos- 
itive control (625 ng/mL), and blind negative control. With 
the exception of the negative blind control and the 
ephedrine/pseudoephedrine control, the acceptability criteria 
for these controls was quantitation within 20% of the expected 
concentrations. The negative blind control and ephedrine/pseu- 
doephedrine control were required to test negative at less than 
the instrument's limit of detection (LOD), thereby demon- 
strating efficient and complete sodium periodate-mediated ox- 
idation and structural disruption. 

Results and Discussion 

The total ion chromatogram of a calibrator containing 500 
ng/mL each of AMP, MAMP, MDA, MDMA, and MDEA and their 
respective internal standards analyzed by traditional GC-MS is 
shown in Figure 1A. AMP, MAMP, MDA, MDMA, and MDEA 
were detected at approximate retention times of 4.1 min, 4.7 
rain, 6.1 min, 6.7 rain, and 6.9 rain, respectively. In comparison, 
the same calibrator when analyzed by FGC-MS provided dra- 

matic reductions in analyte retention times with AMP, MAMP, 
MDA, MDMA, and MDEA detected at approximate retention 
times of 1.8 min, 2.0 rain, 2.7 rain, 3.0 rain, and 3.1 rain, re- 
spectively (Figure 1B). The FGC-MS method reduced the 
overall single specimen analysis time from 8.5 to 4.0 rain. For 
an analytical batch containing 56 specimens the analysis time 
was reduced from 12.0 h to 7.25 h. The double peaks for AMP 
and MAMP in both chromatograms reflect separation of the 
deuterated internal standards from the undeuterated drugs. 
Solvent blanks were analyzed between all controls and samples 
to monitor for the presence of carryover; a requirement of the 
DoD Drug Testing program. Acceptance criteria for solvent 
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Figure 1. lotal ion chromatograph showing separation of AMP, MAMP, 
MDA, MDMA, and MDEA as analyzed by traditional GC-MS (A) and fast 
GC-MS (B). 

Table II. Peak Symmetry Calculations for the 
Quantitation Ion of AMP, MAMP, MDA, MDMA, and 
MDEA 

AMP MAMP MDA MDMA MDEA 
m/z 294 m/z 308 m/z 429 m/z 308 m/z 322 

1 0.99 0.82 1.27 1.45 1.4 
2 0.83 1.15 1.02 1.38 1.48 
3 0.81 1.26 1.23 1.31 1.46 
4 1.32 1.03 0.87 1.14 1.14 
5 0.81 1,14 1.36 1.66 1.54 
6 1.23 0.98 1.46 1.85 1.61 
7 0.92 1.45 1.39 1.66 1.63 
8 1.34 0.99 1.31 1.1 1.20 
9 0.70 0.97 0.83 0.83 1.08 

10 0.92 1.30 1.32 1.29 1.46 
11 1.20 1.00 1.48 1.55 0.98 
12 1.19 1.02 0.69 1.14 ND* 

Mean 1.02 1.09 1.19 1.36 1.36 
Range 0.7-1.34 0.82-1.45 0.83-1.48 0.83-1.85 0.98-1.63 

* ND= not detected (no peaks). 
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blanks analyzed between authentic samples was that the drug 
and internal standard ions should be less than 10% of the cor- 
responding peak height of the calibrator standard. No drug or 
internal standards peaks were visible above the noise level. No- 
tably, a 1.2-min thermal hold was included post-ramp for 

Table III. Limits of Detection, Quantitation, and tinearity 
Determined for Each of the Target Compounds (ng/mL) 

AMP MAMP MDA MDMA MDEA 

LOD/LOQ 31.25 31.25 62.5 31.25 31.25 
LOL 12,000 10,000 12,000 12,000 12,000 

Table IV. Intra-assay Precision of a Multi-Constituent 
500 ng/mL Standard 

AMP MAMP MDA MDMA MDEA 

1 539.0 556.3 503.1 526.5 578.8 
2 530.6 546.0 502.2 515.3 582.2 
3 538.5 557.2 517.6 546.5 586.8 
4 541.7 564.5 511.0 536.1 582.6 
5 534.6 556.1 525.7 533.0 578.5 
6 535.8 553.0 524.7 533.6 584.0 
7 538.7 557.8 518.0 535.3 588.6 
8 539.4 559.6 536.2 529.9 583.6 
9 520.2 538.7 504.5 513.1 569.5 

10 534.3 556.1 533.0 531.4 582.0 
11 530.7 547.4 509.5 522.5 575.3 
12 549.1 561.7 563.0 524.1 586.1 
13 514.4 531.1 482.4 499.3 550.7 
14 536.4 551.7 522.8 511.4 591.7 
15 544.9 561.5 524.4 529.5 578.7 

Mean 535.2 553.2 518.5 525.8 579.9 
SD 8.8 9.1 18.5 11.9 9.8 
%CV 1.6 1.6 3.6 2.3 1.7 

Table V. Interassay Precision of a Multi-Constituent 
250 ng/mL Control 

AMP MAMP MDA MDMA MDEA 

1 254.0 252.8 259.3 248.0 244.6 
2 234.6 234.6 253.6 230.9 239.2 
3 243.7 246.6 262.6 245.8 245.0 
4 236.2 235.5 231.0 230.8 237.0 
5 240.9 243.2 254.5 244.1 247.6 
6 241.9 245.0 248.7 242.3 248.8 
7 244.9 247.8 249.6 250.0 244.8 
8 237.7 238.3 236.8 240.8 241.4 
9 244.9 247.8 249.6 250.0 244.8 

10 244.9 250.0 249.3 254.9 248.6 
11 242.1 248.1 259.8 256.2 247.9 
12 233.0 236.4 243.1 241.9 241.2 

Mean 241.6 243.8 249.8 244.6 244.3 
SD 5.7 6.2 9.3 8.1 3.8 
%CV 2.4 2.5 3.7 3.3 1.6 
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column cleanup to remove potential sources of contamination. 
The chromatographic properties of the FGC-MS method pro- 

vided narrow, baseline-resolved Gaussian-shaped peaks. Peak 
symmetry was automatically calculated using the Target data 
analysis software. The software package calculates the peak 
symmetry (Wb/W a) by setting a vertical line at the peak apex and 
then dividing the apical line to peak trailing edge distance at 
10% peak height (Wb) by the peak leading edge to apical line dis- 
tance at 10% peak height (Wa). Interassay symmetry calcula- 
tions for the quantitation ion of the 250 ng/mL open control (12 

Table VI. Compounds Analyzed for Interference at 
10,000 ng/mL in Controls Containing 200 ng/mL 
each of AMP, MAMP, MDA, MDMA, and MDI:A 

Meperidine Olanzapine 
Orphenadrine Alprazolam 
Fluoxetine Trazodone 
Amitriptyline Lidocaine 
Nortriptyline Venlafaxine 
Norsertraline Chlorpheniramine 
Sertraline Mefloquine 
Hydrocodone Citalopram 
Oxycodone Methadone 
Zolpidem Promethazine 
Diltiazem Nordiazepam 
Atropine Paroxetine 
Dextromethorphan Verapamil 
Doxylamine Codeine 
Diphenhydramine Morphine 
Ketamine 6-Monoacetylmorphine (6-MAM) 
THC-COOH Phencydidine (PCP) 
Benzoylecgonine (BZE) 

Table VII. Retention Times (RTs) Relative to 
Amphetamine (AMP)-dN and Methamphetamine 
(MAMP)-d14 for AMP-d11, AMP, MAMP-d14, MAMP, 
MDA-ds, MDA, MDMA-ds, MDMA, MDEA-d6, MDEA, 
Phentermine, Phenylpropanolamine (PPA), 
Pseudoephedrine (PSE), and Ephedrine (EPH)* 

RT Relative to RT Relative to 
Substance AMP-d~I MAMP-d14 

AMP-du 1.00 0.86 
AMP 1.01 0.87 
MAMP-d14 1.16 1.00 
MAMP 1.18 1.01 
MDA-ds 1.62 1.39 
MDA 1.62 1.39 
MDMA-d5 1.80 1.55 
MDMA 1.80 1.55 
MDEA-d 6 1.87 1.60 
MDEA 1.87 1.60 
Phentermine 1.05 0.90 
PPA 1.35 1.16 
PSE 1.14 0.98 
EPH 1.14 0.98 

* Determined without periodate oxidation. 
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separate batches) are detailed in Table II. All recorded peak 
symmetry measurements were within the laboratory's accep- 
tance range of 0.5-2.0. 

The LOD and limit of quantitation (LOQ) for the FGC-MS 
method were determined by analyzing, in quadruplicate, three 
concentrations levels of samples spiked with AMP/MAMP/ 
MDA/MDMA/MDEA (31.25, 62.5 ng/mL, and 125 ng/mL). The 
LOD was set as the lowest concentration at which all replicates 
produced analyte qualifying ion ratios within 20% of the cali- 
brator ratios. The LOQ was set as the lowest concentration at 
which the analyte qualifying ion ratios were within 20% of the 
calibrator determined ratios and the concentrations were within 
20% of the expected concentrations. The LODs/LOQs were 62.5 
ng/mL for MDA and 31.25 ng/mL for AMP, MAMP, MDMA, and 
MDEA (Table III). 

The upper limit of linearity (ULOL) was established by ana- 
lyzing, in quadruplicate, samples spiked with AMP, MAMP, MDA, 
MDMA, and MDEA at 5000 ng/mL, 7500 ng/mL, 10,000 ng/mL, 
and 12,000 ng/mL until one or more of the qualifying ion ratios 
failed or the determined mean concentration for any analyte fell 
outside 15% of the expected concentration. The ULOL for 
MAMP was 10,000 ng/mL, and all of the other target analytes 
were linear to 12,000 ng/mL. The coefficient of variation for 
each drug replicate was less than 1.7%. 

The precision of the FGC-MS method was evaluated by con- 
ducting intra-assay and interassay precision studies. The intra- 
assay precision was assessed by analyzing 15 drug-free urine 
samples spiked with AMP/MAMP/MDA/MDMMMDEA at the cal- 
ibrator concentration (500 ng/mL). The intra-assay precision for 
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Figure 2. Linear regression fit for AMP (A), MAMP (B), MDA (C), MDMA (D), and MDEA (E) for 
187 authentic human urine specimens analyzed by the GC-MS and FGC-MS methods. R 2 
values for each of the compounds are included as well as the slope of the regression line. 

all five drugs ranged from 482.4 to 591.7 ng/mL with a coeffi- 
cient of variation of less than 3.6% (Table IV). The interassay 
precision was determined by the quantitation of the open low 
control (250 ng/mL) over the course of 12 separate analytical 
batches prepared over a two-month period. The inter-assay pre- 
cision for the five drugs ranged from 230.8 to 262.6 ng/mL 
with a coefficient of variation less than 3.7% (Table V). 

Chromatographic interference was investigated by assessing 
the potential for other compounds to co-elute with and possess 
common ions to the target analytes (or their internal stan- 
dards), thereby interfering with the successful identification 
and quantitation of AMP, MAMP, MDA, MDMA, and/or MDEA. 
Multi-drug and single drug standards were prepared in certified 
drug-free urine at 10,000 ng/mL for 35 common over-the- 
counter and prescription drugs (including several drug metabo- 
lites), as well as other common drugs of abuse (Table VI). These 
standards were analyzed both in the presence and absence of 
200 ng/mL each of AMP, MAMP, MDA, MDMA, and MDEA. None 
of the 35 standards were found to interfere with any of the 
target analytes or their respective internal standards. 

Potential assay interference was also determined for phen- 
termine (50,000 ng/mL), phenylpropanolamine (50,000 ng/mL), 
ephedrine (50,000 ng/mL), and pseudoephedrine (1 mg/mL) 
prepared with and without 200 ng/mL each of the target 
analytes. Although these four compounds have structural 
and chemical properties similar to the target analytes, they did 
not interfere with the ability of the FGC-MS method to detect 
the presence of AMP, MAMP, MDA, MDMA, and/or MDEA. Re- 
tention times relative to AMP-du and MAMP-d14 for am- 

phetamines, designer amphetamines, internal 
standards, and potential interferants (deter- 
mined without periodate oxidation are listed 
in Table VII. 

Comparative Study 

A set of 187 authentic human urine speci- 
mens previously determined to contain AMP, 
MAMP, MDA, MDMA, and/or MDEA were used 
in this comparative study. These previously 
frozen samples were thawed, extracted, deriva- 
tized, and analyzed by the FGC-MS method as 
well as by the traditional GC-MS method. 
Figure 2 presents the linear regression analysis 
results for the FGC-MS analyses compared to 
the traditional GC-MS results. Specimens with 
values that exceeded the ULOL were diluted 
prior to extraction. The regression analyses 
and graphs show that the concentrations are in 
direct proportion. The resulting R 2 values 
ranged from 0.9978 to 0.0991, indicating ex- 
cellent agreement between the two methods. 
Therefore, the FGC-MS method produces re- 
producible results that are comparable to those 
generated by the traditional GC-MS method 
currently used in our laboratory. 
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Conclusions 

The solid-phase extraction method and FGC-MS analysis de- 
scribed provide an accurate and precise analytical method for the 
simultaneous identification and quantitation of the five am- 
phetamines class compounds. This method demonstrated an 
LOQ that is well within the DHHS requirement to include a 40% 
of cutoff control. Potential interferences from nasal deconges- 
tants were eliminated though the use of periodate-mediated ox- 
idation. The FGC-MS method provides data quantitatively 
equivalent to those obtained from the more time-consuming 
analyses using traditional isothermal GC, and consistent quan- 
titative results were observed upon assay of authentic human 
urine specimens. Using a GC oven with the power capacity to 
ramp temperature at a rate of 30~ the analysis time is 
shortened and the chromatographic peak shape is excellent. 
The FGC-MS method herein can be used to rapidly and reliably 
analyze for the five amphetamine compounds tested and will cer- 
tainly be of benefit to forensic drug testing laboratories testing 
for these drugs of abuse. 
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