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Estimation of Acetaminophen, Dextropropoxyphene and Oxyphenbutazone in
Combined Dosage Forms by HPLC Method

M. VASUDEVAN*, S. RAVISANKAR, T. RAVIBABU AND J.5.K. NAGARAJAN

Department of Pharmaceutical Analysis & Drug Testing Laboratory,
J.S.S. College of Pharmacy, Ootacamund-643 001, India

A simple and precise reversed phase HPLC method was developed for the simultaneous estimation of
acetaminophen, dextropropoxyphene and oxyphenbutazone in tablet formulations. The method was
carried out on a Kromasil® C, (25 cm x 4.6 mm i.d., 5 p) column with a mobile phase consisting of
acetonitrile:0.5% triethylamine (adjusted to pH 3.5 using orthophosphoric acid), (45:55 v/v) at a flow rate
of 1.2 m/min. Detection was carried out at 220 nm. Chlormezanone was used as internal standard.The
retention time of acetaminophen, dextropropoxyphene, chlormezanone and oxyphenbutazone was 2.26,
3.72, 4.96 and 10.67 min, respectively. The validation of the proposed method was also carried out.The
proposed method can be used for the estimation of these drugs in combined dosage forms.

Acetaminophen, chemically 4-hydroxy acetanilide,
is a centrally and peripherally acting non-opioid analge-
sic and antipyretic. Dextropropoxyphene, chemically (+)-
(1S,2R)-1-benzyl-3-dimethylamino-2-methyl-1-
phenylpropyl propionate, is a centrally acting opioid an-
algesic. Oxyphenbutazone, chemically (RS(-4-butyl-1-(4-
hydroxyphenyl)-2- phenylpyrazolidine-3,5-dione monohy-
drate is an analgesic, antipyretic and antiinflammatory
agent. When these three are used together, the action of
acetaminophen is set in earlier and provides pain relief
before the effects of dextropropoxyphene and
oxyphenbutazone are felt. A combination of 250 mg of
acetaminophen, 32.5 mg of dextropropoxyphene and 100
mg of oxyphenbutazone is available commercially as
tablets. This combination may be used for myalgia, aches
and pains, severe theumatoid arthritis, neuralgia and back
pains.

» Many method'? have been described in the litera-

ture for the determination of acetaminophen,
dextropropoxyphene and oxyphenbutazone, individually.
However, there is no HPLC method reported for the si-
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multaneous estimation of these drugs in combined dos-
age forms. The present work describes a simple, precise
and accurate reversed phase HPLC method for the si-
multaneous  estimation of acetaminophen,
dextropropoxyphene and oxyphenbutazone in combined
dosage forms.

EXPERIMENTAL

Triethylamine AR grade, orthophosphoric acid AR
grade and acetonitrile of HPLC grade were supplied by
S.D. Fine Chemicals, Mumbai. Water HPLC grade was
obtained from a Milli-QRO water purification system. Ref-
erence standards of acetaminophen, dextropropoxyphene
and oxyphenbutazone were obtained from Wockhardt Ltd,
Mumbai. '

Chromatographic conditions:

A Shimadzu® HPLC (LC-10AT VP) system was used
for the analysis. The method was carried out on a
Kromasil® C, (25 cm x 4.6 mm id., 5 p) column as a
stationary phase and acetonitrile:0.5% triethylamine (pH
adjusted to 3.5 using orthophosphoric acid) (45:55 v/v)
as the mobile phase at a flow rate of 1.2 mi/min. A
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Rheodyne 7725 injector with a 20 pl loop was used for
the injection of sampies. Detection was done at 220 nm
with a sensitivity of 0.20 AUFS. The mobile phase was
filtered through a 0.45 p membrane filter and degassed.
The separation was carried out at the room temperature
of about 20°.

Preparation of solutions:

Standard stock solution of 1 mg/mi of acetaminophen,
dextropropoxyphene, chlormezanone and oxyphenbuta-
zone were prepared separately using a mixture of water
and acetonitrile {1:1 v/v). From the standard stock solu-
tions, mixed standard solution was prepared to contain
25 pg/ml of acetaminophen, 3.25 pug/mi of dextropro-
poxyphene and 10 pg/mi of oxyphenbutazone containing
20 ug/mi of chlormezanone as internal standard.

Twenty tablets, each containing 250 mg of acetami-
nophen, 32.5 mg of dextropropoxyphene and 100 mg of
oxyphenbutazone were weighed and finely powdered. A
quantity of powder equivalent to 25 mg of acetaminophen,
3.25 mg of dextropropoxyphene and 10 mg of
oxyphenbutazone was weighed and transferred to a
sintered glass crucible. To this 20 mi of 1 mg/ml of chlo-
rmezanone was added and the drugs were extracted with
three quantities, each of 20 ml of mixture of acetonitrile
and water (1:1 v/v). The combined exiracts were made
up to 100 ml with mobile phase and further dilutions were
made to get a concentration of 25 ug/mi of acetami-
nophen, 3.25 pg/ml of dextropropoxyphene and 10 ug/ml
of oxyphenbutazone (theoretical value) containing 20 pg/
ml of chlormezanone as internal standard and this solu-
tion was used for the estimation.

Assay method:

With the optimised chromatographic conditions, a
steady baseline was recorded, the mixed standard solu-
tion was injected and the chromatogram was recorded.
The retention time of acetaminophen, dextropro-
poxyphene, chlormezanone and oxyphenbutazone was
found to be 2.26, 3.72 4.96 and 10.67 min, respectively.
This procedure was repeated for the sample solution
obtained from the formulation. The response factor (peak
area ratio of standard peak area and the internal stand-
ard peak area) of the standard solution and the sample
solution were calculated. The concentration of the drugs
were calculated (Table-1) using the following formula.

Response factor of the sample
x Concentration of standard

Conc. of drugs =
Response factor of the std

Method Validation:

Accuracy of the method was studied by recovery
experiments. To the powdered tablet formulation (25 mg
of acetaminophen, 3.25 mg of dextropropoxyphene and
10 mg of oxyphenbutazone), the 20 ml of 1 mg/ml of
chlormezanone solution and reference standard drugs
were added at the level of 25%, 50% and 100% of the
label claim. The extraction of drugs was followed using
sample preparation procedure and these were analysed.
The percentage recovery was calculated and presented
in Table-1. Precision of the method was demonstrated by
repeatability studies. This was done by injecting consecu-
tively the standard solution for 10 times and passing them
through the assay procedure.

Linearity and range of the method was determined

TABLE 1 : ANALYSIS OF FORMULATIONS AND RECOVERY STUDIES

Drug Amount (mg/tablet) % Label %
Labelled Found* Claim* Recovery*
Acetaminophen 250 250.6 100.24 100.13
+2.6784 +1.071 +0.1324
Dextropropoxyphene 32.5 33.0 101.53 99.95
+0.8940 +2.34 +0.1024
Oxyphenbutazone 100 97.24 97.24 99.98
+1.1764 +1.1764 +0.2014

*Mean +SD of 6 observations
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by analysing mixed standard solutions containing 12.5
to 37.5 pg/ml of acetaminophen, 1.63 to 4.88 pg/m! of © -
dextropropoxyphene and 5 to 15 ug/ml oxyphenbutazone 154 5 2 e 9
(50 to 150% of targeted level of the assay concentration) g 3 & 3 i E
containing 20 pg/mi of chlormezanone as internal stand- = -~ -
ard, respectively. The calibration curve was plotted using
response factor Vs concentration of the standard solu- § p S 8 3 g
tions, the values are presented in Table 2. The limit of ¥ §' % 8 § <
detection (LOD) and limit of quantification (LOQ) of the & N 3 © r~
method was determined by injecting progressively low g
concentrations of the standards solutions with the % =
optimised chromatographic conditions. § £ o w 2 2 32
= wn ~ - - -—
RESULTS AND DISCUSSION
The chromatograms of mixed standard solution and " ~ - © -
sample solution are presented in Fig. 1. The accuracy of g % 8 { 9 8 x
the method was determined by recovery studies. The 8 S 2'5 ; 8 g
recovery studies were carried out and the percentage
recovery was calculated. From the data obtained, recov- 2,’ ' -
eries for the standard drugs were considered accurate. E £ N 0 g § §
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Fig. 1: Chromatogram of Acetaminophen, £8888 %
dextropropoxyphene and oxyphenbutazone -

124 ) Indian Joumal of Pharmmaceutical Sciences March — April 2000



TABLE 3 : SYSTEM SUITABILITY STUDIES

S.No. Parameter Acetaminophen Dextropropoxyphene Chlormezanone oxyphenbutazone
1 Theoretical plates* 226 2443 6033 17789

2 Resolution - 413 3.59 9.82

3 Peak asymmetry 1.0 1.02 1.02 1.03

4 LOD (ng/ml) 10 25 25 50

5 LOQ (ng/ml) 50 100 100 250

* per column length used

The precision data shows that the reproducibility of the
assay procedure was satisfactory. The concentration
range from 12.5 to 37.5 pug/m! for acetaminophen, 1.63
to 4.88 pg/mi for dextropropoxyphene and 5.0 to 15.0 pg/
ml for oxyphenbutazone were examined by the assay
procedure and the calibration curves were plotted. The
calibration curve shows linear response over the range
of concentration used in the assay procedure. The cali-
bration curve passes through the origin, which justifies
the use of single point calibration and the proximity of all
points to the calibration line demonstrated that the method
has adequate linearity to the concentration of the‘analyte.

The limit of detection (LOD) for acetaminophen,
dextropropoxyphene, chlormezanone and oxyphen-
butazone was found to be 10 ng/ml, 25 ng/ml, 25 ng/ml
and 50 ng/ml, respectively and the limit of quantification
(LOQ) was 50 ng/mi, 100 ng/ml, 100 ng/m} and 250 ng/
- ml for acetaminophen, dextropropoxyphene, chlorme-
zanone and oxyphenbutazone (Table-3). The ruggedness
of the method was determined by carrying out the ex-
periment on different instruments like Spectra Physics
HPLC, Shimadzu HPLC (LC-10AT VP) and Water's HPLC
by different operators using different columns of similar
type like uBondapak, Hypersil and Nucleosil. Robustness

of the method was determined by making slight changes -

in the chromatographic conditions. Further there is no
interference due to excipients. The system suitability

studies were also carried out to determine column effi-
ciency, resolution and peak asymmetry (Table-3). The
proposed HPLC methods is simple, accurate, precise,
linear, rugged and rapid. Hence this method can be ap-
plied for the quality control of raw materials, formulations
and in dissolution studies.

ACKNOWLEDGEMENTS

The authors are thankful to His Holiness Jagadguru
Sri Sri Shivarathri Deshikendra Mahaswamigalavaru of
Sri Suttur Mutt and Dr. B. Suresh, Principal, J.5.S. Col-
lege of Pharmacy, Ootacamund for providing facilities
for research work.

REFERENCES

1. Indian Pharmacopoeia, The Controller of Publications,
New Delhi, 1996, 542, 556.

2. Ravisankar, S., Vasudevan, M., Nanjan, M.J., Bijukurian
and Suresh, B., Indian Drugs, 1997, 34, 663.

3. Ravisankar, S., Vasudevan, M., Gandhimathi, M. and
Suresh, B., Talanta, 1998, 48, 1577.

4, Pant, S.K., Thomas, K.M., Gupta, PN., Maitin, B.K. and
Jain, C.L., Indian. J. Pharm. Scl., 1990, §2, 223.

5.  Pettersson, K.J. and Nilsson, L.B,, J. Chromatogr.
Biomed. Appl., 1992, 119, 161,

6.  Kinney, C.D.andKelly, J.G., J. Chromatogr., 1987, 419,
433.

7. Erram, S.V., Doshi, S.M. and Kulkarni, VM., Indian J.
Pharm. Scl., 1992, 54, 122,

March — April 2000

Indian Joumnal of Pharmaceutical Sciences i25





