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ABSTRACT

The utility of high performance
liquid chromatography cyclobond-I
column for the separation and analy-
Sis of paracetamol, phenyl-
propanolamine HCl and chlorpheni-
ramine maleate 1in synthetic mixture
was clearly demonstrated using mo-
bile-phase methanol: phosphate
buffer PH 7.0(10:90), flow rate 0.8
ml min' and the detection was af-
fected spectrophotometrically at 254
nm. Adequate sensitivity and an
excellent' precision were obtained
for the determination of the commer-
cial dosage form.

INTRODUCTION

Inclusion complex between medic-—
inal agent and cyclodextrins (CyDs)
prese‘nt‘ a great 1interest L This
phenomenon serves as the basis for
the chromatographic separation of
various biologically and, pharmaceu-
tically important compounds 2,3,
Several publications have been de-
voted for the application of B-cy-
clodextrin as additives to the mo-

bile phase bonded to suitalile sup-
ports &,5, |

Spectrophotometry 6"9, potentiom-
etry 10, thin layer chromatography !
and high performance 1liquid chro-
matography 12-% have been applied to
determine paracetamol, phenyl-
propanolamine HC1, caffeine and
chlorpheniramine maleate individu-
ally. Each procedure requires dif-

terent pretreatment steps for the
determination of any drug.

L

Several HPLC and TLC procedures
have been developed in recent years
for the purpose of assaying parac-
etamol, phenylpropanolamine HC1,
caffeine and chlorpheniramine
maleate individually or in presence
of each other 1.6,

The present method described the

HPLC-cyclobond column for the sepa-
ration and analysis of certain anti-

catarrhal tablets. Such tablets
contain antipyretic analgesic;
paracetamol; a potent vasoconstric-
tor; phenylpropanolamine HCl; CNS-
and respiratory stimulant; caffeine’
and antihistaminic; chlorpheniramine

maleate.

EXPERIMENTAL

Materials:

~ B-cyclodextrin was obtained from
Nihon Shokuhin Kako  Co., Ltd.,
Tokyo, Japan. Paracetamol, phenyl-
propanolamine  HCIl, caffeine and
chlorpheniramine maleate were USP oOr
BP grade. Sodium hydroxide and
sodium acid phosphate (Fischer Sci-
entific) were of analytical grade
reagent. Methanol for HPLC, Merck,
Darmstadt, FRG was used.

Apparatus:
a~A high performance liquid chro-
matograph with Spectra Physics
8100 pump model, equipped with a
stainless steel column (100 X
4.6 mm id) packed with B-cy-
clodextrin chemically bonded to



a high purity silica gel cy-
clobond 1I; (Advanced Separation
Technologies USA) was used. De-
tection was effected spectropho-
tometrically at 254 nm using s
DuPont variable wavelength UV
detector. A servogar 310
recorder combined with an SP
4100 computing integrator was
used to monitor the chromato-
graphic characteristics.

b-APW 9418 pH meter (Pye Unicam
Cambridge, UK) was used to ad-
just the pH.

Dosage Forms: .
Flurest tablets each contains:
paracetamol 400 mqg, phenyl-
propanolamine HCl1 24 mg, caffeine
anhydrous 32 mg and chlorpheniramine
maleate 3 mg were obtained from Ad-
vanced Biochemical Industriea SAE

(ABI), El-Salam City, Egypt.

Mobile Phase:

For HPLC: phosphate buffer pH 7:
methanol (90:10) prepared by mixing
0.05M phosphate buffer pH 7 with
methanol in proportion(90:10), fil-
tered under vacuum and degassed us-
ing ultrasonic bath before use.

Chromatographic Conditions:
The solvent flow rate was 0.8
ml/min, the temperature was 25
2°C, the chart speed was 0.25 cm/mfn
and the attenuation was 1 mv. |

Calibration Curve for HPLC:
From stock solutions containing

each 1 mg/ml of paracetamol, phenyl-

propanclamine HCl1 and chlorpheni-
ramine maleate; serial dilutions
were prepared to give final concen-
trations of 100-500; 20-100 and 2.0-
5.0 ug/ml. Inject 50 wul of each
standard prepared drug solutions
into the chromatograph and plot the
concentrations of the drug versus
peak area. |
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HFLC Analysis of Known 8Syn-
thetic Mixture:

Standard. solution of a known
mixture containing various concen-
trations of paracetamol (400 ug/ml),
phenylpropanolamine HCl (24 Hg/mly,
caffiene (32 ug/ml) and chlorpheni-
ramine maleate (3 ug/ml) were deter-
mined using HPLC-cyclobond column.

HPLC Analysis of Dosage Forms:

Ten tablets were individually
dissolved in 50 ml of methanol and
sonicated for 20 minutes and the
solution was completed to 100 ml
with methanol in volumertic flask.
A portion of the solution was cen-
trifuged for 20 minutes, and 1 ml of
the clear supernatant wasg completed
to 10 ml in a volumetriec flask with
methanol: phosphate buffer pH 7
(90:10). The final concentrations
were 400, 24, 32 and 3 ug/ml for
paracetamol, phenylpropanolamine
HCl, caffeine and chlorpheniramine

spectively. Volumes of 50 ul of the
gsample preparation were injected
into the column, the peak area was
determined and the amounts of the
active components were determined by
comparing the peak area for the sam-—

ple to that for the standard of the
known concentration.

RESULTE AND DISCUSSION

The utility of the cyclobond
column for the separation and quan-
titative determination of paraceta-
mol, phenylpropanolamine HCl and
chlorpheniramine maleate was Clearly
demonstrated using mobile phase

phosphate buffer pH 7.0: methanol
(20:10).

Decreasing the methanol content
of the mobile phase, the regsolution
of - paracetamol and phenyl-
propanolamine HCl, peaks can be in-



creagsed to the desired degree of
separation. The value of pH 7.0 was
essential for the separation of
chlorpheniramine maleate because
changing the pH to 4 or 6 led to
overlapping of maleic acid peak with
+hat cof paracetamol.

It was not possible to separate
caffeine from solvent front using
HPl.C-cyclebond I column even by us-
ing different ratios of the mobile
rhase of phosphate buffer pH 7.0:
methanol (60:40, 70:30, and 80:20
v/v). BAlso, change the flow rate 1-
0.5 mi min°! the separation of caf-
feine from gcolvent front was unsuc-
cegsful.

Linearity of the concentration
versusg peak area was studied for the
three compounds. All gstandard
curves were found to be linear in
the concentration range studied and
passed close to the origin. Their
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crrrelation coefficients were nearly
ideal = (0.996). Table 1.

The chromatogram was as expected
with respect to the shape o1 the
peak' and compiete bageline regsolu~
tion was achieved between the sol-
vent front ;mmnylprODanolamlne HCl,
paracetamol and chlorpheniramine

maleate, Figure (1).

Table (2) shows the accuracy of
the procedure for the analysis of
the commercial dosage form. ReCovs
ery was 101 % forx paracetamol, 100.2
% for phenylpropanolamine HC1 and
98.9 % for chlorpheniramine nmaleate,
and reproducibility was excellent
(RSD < 2.0).

The analytical procedures out-
lined in this paper afford a spe-
cifiec, quick and accurate assay for
the determination of the commonly

uged anticatrrhal tablets.

Comp ornad HPLC
conc. pgg/m}  Correlation Slope  Interecpt
. Cﬁafflc%ent
+S D

FParacetamol " 100~-500 1.00 % 0.02  0.%6 0.014
Phenylpropanolamine HCL 20—-80 0.997 * 0.01 0.12 0.002
Caffeine |
ChiﬁfPhEHlTEMLHC Maleat: 26 0.998 + 0.04 0.16 0.031

average of five determinations.

) Tabla 2: Analysis of Dosage form -
Tabhlet HPLC
Freparaticn Label Claiw Recovery RED
| mg / tablet ¥ %

Paracetamol | | 400 101.0 0.07

Pheny}prOpanolamine iiC1 24 100, 2 0.42
‘Caffeine 32

Chlerpheniramine Maleate 3 98,9 1.68

average of five determinations.
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Chromatogram of 50 ml Aliquot of Dissolved Tablets

Fig.l:
Containing (A) Phenylpropanolamine HCl;:; (B) Paracetamol
and (Q) Chlorpheniramine Maleate.
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