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SUMMARY

A sensitive, rapid, and specific procedure is described for the mass screening
and confitmation of methaqualone (Quaalude) in urine specimens. The method is
sensitive to 1.0 ug/ml levels of total methaqualone excretion products (fres metha-
qualone, free hydroxylated methaqualone metabolites, and conjugated hydroxylated
methaqualone metabolites). The raw urine is screened directly by radioimmuno-
assay, which is reactive to all the methaqualone excretion products. Speclmens that
are screened positive are confirmed by thin-layer chromatography using a solvent
system of ethyl acetate—1,2-dichloroethane-chloroform (75:15:10) which separates
methaqualone and its four major metabolites without interference from other drugs
or urinary substances. The distinctive spot pattern produced by the methaqualone
metabolites makes false positive results nearly impossible.

INTRODUCTION

The widespread use and abuse of methaqualone (Quaalude®) necessitates the
development of a large-scale procedure for its analysis in urine specimens. A large
urine drug testing laboratory must have a sensitive and specific method that can
rapidly separate “truc negative™ from “presumptive positive™ specimens. It is equally
important to have a fundamentally different confirmatory method that can indepen-
dently and accurately confirm the presence of methaqualone and its hydroxylated
metabolites. Since the major excretion products of methaqualone are the glucuronide
conjugates of the hydroxylated metabolites'-?, the methods of analysis must be able
to detect the more prevalent glucuronide conjugates as well as the free drug and free
metabolite forms.

BACKGROUND

- Methaqna.lone is very rapidly and extensively metabolized via hydroxylation.

'l'hc four major metabolites are 2"-hydroxymethaqualone, 3'—hydroxymethaqualone,
*-hydroxymethaqualone and 6-hydroxymethaqualone!. The major urinary excretion
products of methaqualone are glucuronide conjugates of these hydroxylated metab-
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oliies®. Only small amounts of the frec hydroxylated metabolites and only trace
amounts of unchanged methaqualone itself are excreted!-3.

T Mést[iboratoususethmhjerchromﬁogtapbymwmunm
speqmens for various drugs including methaqualone*. The technique’is relatively
inexpensive, but for large scale analysis it has poor sensitivity for methaqualone due
to the very limited excretion of the unchanged drug itself and due to the unextrac-
tability of the glucuronide conjugates of the hydroxylated metabolites. Although the
reagents and equipment for radioimmunoassay are expensive, the consistency of
results, ability to detect glucuronide forms, increased semsitivity, greater accuracy,
and semi-automation of the method makes it well worth the cost involved.

Since too little unchanged methaqualone is excreted in the urine and since
derivatization is required to detect the more prevalent hydroxylated metabolitesS,
gas chromatography is not the most pracuca.l method for large-scale confirmation
of the presumptive methaqualone positives found on radioimmunoassay. TLC,
which can detect and separate the more prevalent hydroxylated forms without
derivatization as well as unchanged methaqualone, is a very effective confirmation
method. It is inexpensive and readily adapted to large-scale confirmation. Autoclavmg
to free the conjugated metabolites and thereby greatly increase the sensitivity, is
readily incorporated into the procedure since fewer samples are confirmed than
screened. Also since the urine specimen from a methagualone-user will yield a very
distinctive spot pattern with the ethyl acetate-1,2-dichloroethane-chloroform
(75:15:10) solvent system, false positives are virtually impossible:

EXPERIMENTAL

Materials
The following materials were obtained from commercial sources: metha-

qualone radioimmunoassay kit (Roche Diagnostics, Nutley, N.J., U.S.A.) and
ammonium sulfate, chloroform, isopropanol, hydrochloric acid, sodium hydroxyde,
and methanol (Matheson, Coleman and Bell, Los Angeles, Calif., US.A.). All
chemicals were reagent grade.
Equipment

The following equipment was used: an automatic pipetting station (Model
24004; Micromedic Systems, Philadelphia, Pa., U.S.A.), a centrifage (Model K with
418 liead; International Equipment Co., Needham Heights, Mass., US.A), a y-
scintillation counter with printer (Model 5160 Packard, Los Angeles, Callf US.A),
a high-speed automatic pipette (Model 25004F; Micromedic Systems, Philadelphia,
Pa., US.A.), 50-ml round bottom centrifuge tubes with glass stoppers (Corning Glass
Works, Corning, N.Y., U.S.A.), 40-ml centrifuge tubes with tabered ends (Corning),
silica gel G TLC plates (VWR Scientific, Norwalk, Calif., U.S.A.), and TLC developing
tanks (Brinkmann, Westbury, N.Y., US.A.) .

Radioimmunoassay screening procedure
The urine specimens are screened for methaqualone using the Roche radio-
immunoassay procedure? with the slight modification that automauc pipetting stations
are used for all dilutions.
Aspeamenxsreeordedaspmnmptwepo&tveformethaqualone:fﬂs
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radioactive count is higher than the established cutofl’ value. The cutoff value is
determined by checking all the methaqualone controls run that day and selecting a
!evelsothatallO.Spg{mlcontrolsarede&cted.All specimens below the cutoff value
are considered “negative™. Specimens that give a radioactive count corresponding
to 0.5 ug/ml or more of methaqualone are analyzed by TLC to confirm the presence
of methaqualone metabolites.

TLC confirmation procedure .

To 15 ml of each uripe specimen screened positive by radioimmunoassay add
2 ml of concentrated hydrochloric acid. Autoclave the specimens for 15 min (15 p.s.i.
and 121°) then cool them to room temperature in an ice-water bath. Add 4-5 pellets
of sodium hydroxide and vortex the specimens until the pellets are dissolved. Adjust
the pH of cach specimen to 9.0 4= 0.2 by the dropwise addition of 6 N HClor 6 N
NaOH as necessary. Add 20 ml of 59 isopropanol-chloroform, then cap and shake
each specimen for 15 min at slow speed on a horizontal platform shaker. After
extraction, aspirate the urine (top) layer and filter the organic layer into a dry 40-ml
conical centrifuge tube. Evaporate the organic layer to dryness in a 70° water-bath
under nitrogen. Reconstitute the extraction residue with 0.1 ml of methanol and spot
the solution on a silica gel G TLC plate. Develop the plate in an unsaturated TLC
tank containing a solvent system of ethyl acetate-1,2-dichloroethane-chloroform
(75:15:10). After development air dry the plate then spray it with acidified iodoplat-
inate to visualize the methaqualone metabolite spots. A positive specimen will
produce spots for at least 2-hydroxymethaqualone, 3'-hydroxymethaqualone, and
4’-hydroxymethaqualone. Larger positives will produce a spot for 6-hydroxymetha-
qualone and possibly even methaqualone itself.

RESULTS AND DISCUSSION

The radioimmunoassay-TLC system is suitable for screening and confirming
methaqualone excretion products in urine specimens on a large scale. The procedure
can consistently detect 1.0 ug/ml levels of methaqualone excretion products (un-
changed, hydroxylated, and conjugated).

The radioimmunoassay screening method is considered superior to other
sa'eemng techniques such as TLC. Methaqualone, 3’-hydroxymethaqualone, and

’-hydroxymethaqualone are very reactive with the radioimmunoassay methaqualone
antibody; 2"-hydroxymethaqualone is somewhat reactive; and 6-hydroxymethaqua-
lone is weakly reactive®. Thus a 0.5 ug/ml radioimmunoassay cutoff easily allows
detection of 1.0 ug/ml levels of methaqualone excretion products.

Each specimen found positive by radioimmunoassay is confirmed by TLC.
Acid hydrolysis liberates the conjugated hydroxylated metabolites, substantially in-
creasing the sensitivity obtained. Excellent separation of the four major metabolites
and methaqualone itself are obtained with the ethyl acetate-1,2-dichloroethane—
chloroform (75:15:10) solvent system without interference from other drugs, matab-
olites, or. other urinary substances (Table I). The distinctive spot pattern produced
by the methaqualone metabolites is such that it makes reporting false positives
virtually impossible.

Two other solvent systems were tested and found to be usable for metha-
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TABLEI - .
&-VALUESOFMETHAQUALOHE METABOLITES AND OTHER DRUGS

Solvent systems: !=ethy£ml.2—d:=hbmethane-cuorofotm(7$l$m).z—e&ﬁm-
nndnml—conc.NlhOH(&élOﬂ.s edulmm—bm—chlmofmm(lo.wm).

Substance Solvent systems
1 2 3
Mthaqualone 075 091 0.64

2’-Hydroxymethaqualone 035 087 . 0.15
‘-Hydroxymethaqualone 063 082 041
’-Hydroxymethaqualone 0.56 0.76 030

048 o7 0.28

6-Hydroxymethaqualone
Benzoylecgonine o o 0

Cocaine 0.13 091 0.12
Codeine 009 053 0

Methadone 007 093 0.05
Moxphine 0.01 0.3 0

Nicotine 007 083 0.05
Phencyclidine 0.08 0.98 0.07
Propoxyphene 0.19 0.93 0.18

qualone confirmation, but not as good as the ethyl acetate-1,2-dichloroethane-
chloroform (75:15:10) solvent system (Table I). The ethyl acetate—methanol-conc.
NHOH (86:10:4) solvent system gives excellent separation of methaqualone and
its metabolites, but methaqualone itself is interfered with by cocaine, propoxyphene,
and methadone (Table I). The cthyl acetate-benzepe—chloroform (40:40:20) solvent
system ecliminates interferences with methaqualone and gives fair separation of
methaqualone and its metabolites, but the separation is not as good as with the other
two solvent systems (TableI) and the solvent system contains benzene which is
being seriously considered as a possible carcinogen.

By using the radioimmunoassay-TLC system a series of spiked urine speci-
mens containing varying concent=ations of methaqualone were analyzed. The data
obtained showed above 99 9/ accuracy at the 0.7 ug/ml level. Urine specimens spiked
with various concentrations of other drugs (Table I) were tested and found to be
negative with both radicimmunoassay and TLC.

This radioimmunoassay-TLC method offers a sensitive and reliable analysis
procedure for ascertaining the presence or absence of methaqualone excretion prod-
ucts in urine on a large scale.
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