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ABSTRACT

A method for simultaneous quantitation of caffeine, ethoxybenzamide and propyphenazone is
described. The method was based on reversed-phase high-pressure liquid chromatography with a
mobile phase of methanol-acetonitrile-3% aqueous acetic acid solution (24 : 16 : 60, v/v). The com-
pounds were well separated from each other by the propcedure, using salicylamide as internal sta-
ndard. The method gave excellent results and provided a simple, rapid and accurate method for sep-
aration and quantitation of synthetic mixtures and commercial products.
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INTRODUCTION

Most
contain one or more pain relievers such as ace-

commercially available analgesics
taminophen, aspirin, propyphenazone, ethoxybe-
nzamide, salicylamide or phenacetin. Many of
them also contain catfeine and buffering agents
such as aluminum hydroxide'”’. One of the most
popular commercial drugs 1in Taiwan contains a
combination of propyphenazone, caffeine and
ethoxybenzamude.

Cafferne m nuxtures has been analyzed by
high-pressure liquid chromatography (HPLC)="
Y gas-liquid chromatography (GLC)™,and near
-infrared (near-1R) spectrometry'®. A GLC me-
thod was also reported for quantitation of pro-
pyphenazone. No reports could, however, be
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found in the literature for analysis of ethoxybe-
nzamide 1n either synthetic mixtures or multi-
component dosage forms.

The present report describes a simple, rapid
and accurate method for simultaneous quantita-
tion of catfeine, ethoxybénzamide and pro-
pyphenazone 1n commercial tablets reversed-
phase HPLC.

MATERIALS AND METHODS

I .Reagents and Chemicals

Propyphenazone, catfeine, ethoxybenzamide
and salicylamide were kindly provided by Ana-
Iytical Center of Medical Supply, National De-
fense Medical Center, Taiper, R.O.C. and used
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directly without further purification. All solvents
were of analytical grade (E. Merck Co.).

II.Chromatogaphic Conditions

The high-pressure liquid chromatograph
was connected to a Kratos solvent delivery sy-
stem equipped with a U6K universal injector
(Waters Associates, Milford, Mass.,, U.S.A), a
multiple wavelength detector (Model 450 vari-
able wavelength detector. Waters Associates, Mi-
Iford, Mass., U.S.A), an integrator (Chromato-
corded II, System Instruments Co., Tokyo, Ja-
pan), and a p bondapak C 18 column (Waters
Associates, Milford, Mass., U.S.A.). The nonpo-
lar column(30 cm X4 mm 1.D.) consisted of a
mono-molecular layer of octadecyltrichorosilane
permanently bonded by silicone-carbon bonds.

The mobile phase consisted of methanol-
acetonitrile-3% aqueous acetic acid solution (24
- 16 : 60, v/v). The flow rate was 1 ml min~ .
The detector sensitivity was 0.04 (254 nm). The
integrator attenuation was 8, except for pro-
pyphenazone peaks where it was 64. The tem-
perature was ambient.

HI. Internal Standard Solution

The internal standard solution (2.5 mg ml ™'
) was prepared by dissolving salicylamide in me-
thanol-water (20 : 80, v/v).

IV. Standard Solutions for Calibration Curves

Stock solutions of propyphenazone (9.0 mg
ml 1), caffeine (3.0 mg ml™ ') or ethoxybenzami-
de (10.5 mg ml™') were separately prepared by
dissolving the reagents in methanol-water (30 :
50, v/v) solution. The standard solutions were
prepared by diluting the stock solutions with
methanol to concentrations of 10.5, 9.0, 7.5, 6.0,
4.5 mg ml ! for ethoxybenzamide, 9.0, 7.5, 6.0, 4
.5, 3.0 mg ml™! for propyphenazone, and 3.0, 2.4
1.8, 1.2, 0.6 mg ml™! for caffeine, respectively.
For each drug, a standard solution with appro-
priate concentration was chosen and a volume
of 0.5 ml of each was accurately pipetted mnto a
test tube and mixed with those of other drugs.
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Accurately, 0.5 ml of each of mixed standard
solutions was mixed with 0.5 ml of the internal
standard prior to assay.

The five concentrations of each drug were
subjected to linear regression analysis. Calibra-
tion graphs were established by plotting the
peak-area ratios of drugs to internal standard
against their concentrations(ug).

V. Synthetic Mixture Preparation

A synthetic mixture was prepared by mi-
xing 150 mg of propyphenazone, 45.8 mg of ca-
ffeine and 250 mg of ethoxybenzamide.

VL Preparation of Assay Solutions of
Commercial Tablets and Synthetic Mixtures

Not less than twenty tablets were weighed
and finely powdered. An accurately weighed
portion equivalent to about 150 mg of pro-
pyphenazone, 45.8 mg of caffeine and 250 mg of
ethoxybenzamide was transferred into a 100-ml
volumetric flask and diluted to volume with me-
thanol-water (50 : 50, v/v). The solution was mu-
xed vigorously for 30 min, transferred into a
screw-capped centrifuge tube and centrifuged at
2000 rpm for 10 min. Accurately pipetted vo-
lume of 0.5 ml of the upper clean solution was
placed in a screw-capped test tube and mixed
with 0.5 ml of internal standard solution prior

to assay.

The assay solution of synthetic mixture was
prepared in the same manner as those of com-
mercial tablets.

VI Assay

For all standard solutions and assay so-
lutions, a 20.0 ul aliquot was injected and chro-
magraphed, using the described mobile phase.

VIL Calculations

Peak-area ratios versus concentrations were
linear between 2 and 10 ug for cafteine, between
10 and 30 mg for propyphenazone and between
15 and 35 mg for ethoxybenzamide by exami-
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ning the calibration curves of standard solutions
. The drug amount which was injected into the
chromatograph was within those linear concen-
tration ranges. As a result, the drug amount
found in the commercial tablets and synthetic
mixtures could be calculated from the linear re-
gression equations of calibration curves.

The recovery of synthetic mixtures and the
percent recovery of commercial tablets as com-
pared to the claimed label were calculated using:

Amount found (mg)

0 — > l
/o Recovery Amount added (mg) 00

v Label Claim=—_mount found (8) o,
o Ld T Amount labelled (mg)

RESULTS AND DISCUSSION

Figure 1 clearly indicated that it is possible
to separate the three active ingredients and inter-
nal standard from each other using a mobile
phase of methanol-acetonitrile-3% aqueous ace-
tic acid solution (24 : 16 :60, v/v). Separation of
the same ingredients from each other with other
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Figure. 1 Liquid chromatogram of a cafteine-ctho-
xybenzamide-propyphenazone mixture in methanol-
acetonitrile 3% aqueous acetic acd (24 : 16 1 60) on
a u bondapak CI18 column at a flow rate of Iml
min . Key : a., caffeine; b, salicylamide (nternal
standard); ¢, ethoxybenzamide: and d. pro-

pyphenazone.
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solvent systems is possible, but needs a longer
time to elute all the ingredients.

From Figures. 2, 3, and 4, it is clear that
the peak-area ratios versus concentrations tested
(in pg : caffeine, 2.0-10.0; ethoxybenzamude, 15.0
-35.0; propyphenazone, 10.0-30.0) are linear. Li-
near regession equations are Y=0.982xX-0.514
for caffeine, Y=0.0262xX-+0.0949 for ethoxy-
benzamide, Y=0.0300xX-0.1641 for pro-
pyphenazone. The calculated correlation coetti-
cients (r) of least-square regression were 0.9976,
0.9990, 0.9948 for caffeine, ethoxybenzamide,
and propyphenazone, respectively. Figure 5 illus-
trates a chromatogram of the assayed drugs.
The active ingredients of the tablets dissolved 1n
methanol-water (50 : 50, v/v) were chromatogra-
phed. Salicylamide was added to the solution as
the internal standard. The area under the curve
for each peak on the chromatograms was deter-
mined with a digital integrator. The ratio of
each peak area to the area of the internal sta-
ndard was calculated for each chromatogram.
The drug amount found in a known synthetic
mixture and commercial tablets could be cal-
culated from those linear regression equations,
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Figure. 2 Calibration graph for cafteine analysis.
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Figure. 3 Calibration graph for ethoxybenzamide
analysis,

AREA RATIO

1

CONC. mgml

Figure. 4 Calibration graph for propyphenazone
analysis.

Table 1. HPLC Assay of Caffeine, Ethoxybenzamide and Propyphenazone in the Synthetic Mixture.

Synthetic mixture

Ingredient Amount added Amount found™ Recovery RSD**
mg mg Yo %
Ethoxybenzamide 250.0 249.6 99.8 0.34
Propyphenazone 150.0 146.8 97.9 0.46
Cafteine 45.8 45.4 99.1 0.59

*Average of six analyses.

**Relative standard deviation.

Table 2. HPLC Assay of Caffeine. Ethoxybenzanmude and Propyphenazone in the Commercial Tablets

Commercial tablets

Ingredient Amount labelled Amount found”
mg me
Ethoxvbenzanude 250.0 252.6
Propyphcnazone 150.0 141.7
Catlemne 458 46.5

% I e e N
Average ol two analyses.

with results as shown in Table 1 and 2. respec-
tively. The utility of HPLC n the analysis of ca-
tteine-ethoxybenzamide-propyphenazone 1s clear-
ly demonstrated with a precision of 0.34-0.59%
RSD.

In summary. the analyucal results of a syn-
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thetic mixture and commercial tablets (Figure 5.
Table 1 and 2) indicate that the proposed me-
thod can be used for simultaneous quantitation
of cafteine. ethoxybenzamide and propyphe-
nazone in commercial products and synthetic
MIXLures.
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Figure 5 Sample chromatogram of a caffeine-etho-
xybenzamide-propyphenazone solution in a tablet
combination 1n methanol-acetonitrile-3% aqueous
acetic acid (24 : 16 : 60) on a u bondapak C18 co-
lumn at a flow rate of Iml min~'. The lines before
peak a and after peak ¢ indicate attenuation 8 and
64, respectively. Key : a, caffeine; b, salicylamide
(internal standard); c, ethoxybenzamide; d, pro-
pyphenazone.
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