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in mechanism studies, of the possibilities of con-
ductional as well as junctional sites of action for
psychotropic agents.

The need to determine site and mechanism of the
conduction rate alteration is apparent. The drug
concentrations used in this study were near the
concentration of chlorpromazine found by Nathan
and Friedman (8) to alter the permeability of resting
cells of Tetrahymena pyriformis. They concluded
that this alteration had a lipid site of action. 7Ta-
saki (7), in his experiments with saponin, has dem-
onstrated that pharmacological alteration of lipid
can change impulse conduction rate. He reported
that this agent, by an cfiect on lipid of the myelin
sheath, increascd the time required for impulse
transmission across the internodal segment. He
found, however, that urethan altcred conduction
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rate by a nodal rather than an intcernodal effect.
A study of conduction parameters to provide in-
formation as to the site of the rate alteration by these
psychotropic agents is planned.
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Ion-Exchange Separation and Ultraviolet Spectrophotometric

Determination of Dextromethorphan in Pharmaceutical Products

By K. 0. MONTGOMERY* and M. H. WEINSWIG

A method for the isolation and determination of dextromethorphan is presented.
The dextromethorphan is extracted with strong cation exchange resin, AG 50W-X4,
and is subsequently eluted with 1 N hydrochloric acid in 60 per cent methanol
in water. The dextromethorphan is determined in the eluate by ultraviolet spectro-
photometry. ‘The assay is used successfully on several commercial products.

THE POPULAR acceptance of dextromethorphan as
an antitussive agent has brought numerous
pharmaceutical products to the consumer with this
as the main ingredient. There has been very little
information reported on the analytical procedures
for the determination of dextromethorphan con-
centrations in liquid dosage forms.

Saques (1) was able to obtain satisfactory results
using ultraviolet spectrophotometry and nonaqueous
titration on the pure compound but control blanks
had to be utilized to overcome interferences from
excipients. Lee (2) demonstrated the use of the
classical reincckate precipitation and colorimetric
determination on the pure compound. Horioka
(3) tested a dye complexation and extraction. The
official method (4) [or the assay of the pure com-
pound and for the official tablets utilizes nonagqueous
titration. Ultravieclet spectrophotometry and paper
chromatography (5, 6) have also been studied.

The official assay procedure for the syrup requires
an involved immiscible solvent extraction and re-
extraction followed by the dctermination using
ultraviolet spectrophotometry.

The present paper utilizes the ability of strongly
acidic cation exchange resins to scparatc an amine
such as dextromethorphan from common dosage
form ingredieuts prior to determination on a spec-

Received May 9, 1966, from the College of Pharmacy, But-
ler University, Indianapolis, 1nd. 46207.

Accepted for publication June 24, 1966.

Abstracted from a thesis submitted by K. O. Montgomery
to the Graduatle Division, Butler University, Indianapolis,
Ind., in partial fulfillment of Master of Science degree require-
ments.

* Present address: Pitman-Moore Diviston,
Chemical Co., Indianapolis, Ind.

The Dow

trophotometer. A weakly acidic solution is used
prior to the use of the strongly acidic solution to re-
move traces of aromatic amines from flavors or
coloring agents thal may be present in pharmaceu-
tical products. This typc of separation using ion-
cxchange resins has been employved in the determina-
tion for phenylephrine by Kelly and Aucrbach (7)
and by Blake and Nomna (8) in the determination
for ephedrine salts,

EXPERIMENTAL

Apparatus.—Glass column 20 cm. X 1 em. with
stopcock made of Teflon and containing built in
necdle valve for control of flow rate. The column
is also fitted with a reservoir with a capacity of 250
ml.

A suitable recording ultraviolet spectrophotometer
such as the Beckman DK-2A or Spectronic 505
which records in absorbance units.

Reagents.—Cationic exchange resin AG 50W-X4
100200 mesh in hydrogen form available from Bio-
Rad Laboratories, Richmond, Calif. Enough resin,
about 3 Gm., is added in the form of a slurry to the
glass column and rinsed with water. Hydrochloric
acid, 0.05 N in 609, methanol in water. Hydro-
chloric acid, 1.0 N in 609, methanol in water.

Standard Solution.—Weigh exactly 150 myg. of
dextromethorphan hydrobromide N.F. reference
standard and transfer to a 100-ml. volumetric flask.
Dissolve and adjust the volume with distilled water
to prepare the desired stock standard.

Pipet exactly 10 ml. of the stock standard iuto a
200-ml. volumetric flask and adjust the volume with
1.0 N hydrochloric acid in 609, methanol in water.
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TABLE L.---ArALvSIS OF ProDUCTS CONTAINING
DEXTROMETHORPHAN HYDROBROMIDE

Dextro-

methorphan %
Hydrobromide Amt. Amt. Label
Product No. Claimed Found Claim
1 0.9 Gr./fl. oz. 0.906 Gr./fl. 0z. 100.7
2h 15 mg./b mi. 14.93 mg./5 ml. 99. 5
3 5 mg./5 ml. 5.18 mg./5 ml.  103.6
ofd 7.5 mg./5ml. 7.76 mg./5 ml. 103.5

® Marketed as Cheracol D by The Upjohn Co., Kalamazoo
Mich, ® Marketed as Robitussin D M by A. H. Robins,
Richmond, Va. ¢ Marketed as Thorexin by Tsodine Pharma-
cul Corp., New York, N. Y. % Marketed as Actin by Chese-
brough-Pond’s, Inc., New York, N. Y.

Sample Treatment.—Pipet a sample equivalent to
15 mg. of dextromethorphan hydrobromide into the
reservoir, rinse the pipet with distilled water, and
add to the reservoir.

Add distilled water to the sample to make the
volume approximately 100 ml. and mix well.

Allow the sample solution to flow through the
resin bed at the rate of 2-3 ml./min. Wash the
column by adding 100 ml. of distilled water and
allow it to flow through the resin at the rate of 5
ml./min.

Traces of aromatic amines from flavors or coloring
agents are removed by allowing 50 ml. of 0.05 »
hydrochloric acid in 609, methanol in water to
flow through the column at 5 ml./min.

Position a 200-ml. volumetric flask under the
column and add 190 ml. of 1.0 N hydrochloric acid
in 609, mecthanol in water. Allow this to flow
through the column at the rate 8 ml./min. The
volume is adjusted with 1.0 N hydrochloric acid in
609, methanol in water.

Determination.—The ultraviolet spectrum of the
sample effluent and of the working standard is re-
corded with a suitable spectrophotometer. Absorb-
ance units should be used.

Using the baseline technique determine the ab-
sorbance at the maximuin at about 278 mu. Calcu-
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late the amount of dextromethorphan hydrobro-
mide present from the standard values obtained at
the sume time the sample is analyzed

DISCUSSION AND RESULTS

Standard solutions, when subjected to the above
procedure, vield an average recovery or accuracy of
99.049, with a standard deviation of =+£0.529,
based on ten determinations. The data for the
analysis of marketed products are shown in Tuble
I.

The analytical grade resin used was found to be
satisfactory without pretreatment except for wash-
ing with a simple water rinse.

A slightly raised baseline was noted with some
products where a small portion of the coloring agent
was hcld and eluted with the sample. This did
not cause any problem since the baseline technique
was used in the calculations.

Other ingredients present in the various formuli-
tions included potassiumn  guaiacolsulfonate, am-
monium chloride, tartar cmetic, sodium citrate,
glyceryl guaiacolate, white pine and wild cherry
bark extractives, and various common ingredients
in syrups and elixirs.

SUMMARY

A method for the isolation and determination of
dextromethorphan has been presented. ‘The pro-
cedure has been used successfully on commonly
available liquid dosage forms and the results are
accurate and reproducible.
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Effect of Red Cedar Chip Bedding on Hexobarbital and
Pentobarbital Sleep Time
By HUGH C. FERGUSON*

Male albino mice, in a red cedar chip environ-

ment, show a decreased sleep time to sodium

hexobarbital and sodium pentobarbital.
The effect appears to be reversible.

THROUGHOUT the years various papers have been
published citing controlluble fuctors that modify
drug action and toxicity in experimental animals.
Examples of these are the age of the animal re-
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Center,

ported by Petty and Karler (1), cage design by
Winter and Flataker (2), excrcise and limitation
of movement by Hardinge and Peterson (3), strain
difference by Weaver and Kerley (4), type of
anesthetic and pain response by Gutman and Char-
movitz (5), grouping and amphetamine toxicity by
Chance (6), and volume of fuid administered by
Ferguson (7). Thus, by taking advantage of such
knowledge, variations in results might be minimized
within this laboratory and from laboratory to labora-
tory,

In the course of a screening program, control
results changed abruptly in one of the author's
standard tests. Investigation of all possible varia-





