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Abstract:

SPECTROFLUORIMETRIC DETERMINATION OF CARAZOLOL
AND ITS PHARMACEUTICAL FORMULATION

Spectroiluorimetry, Carazolol Spectrofiuorimetric
analysis.

Mokamed E. Mohamed} Moustafa S. Tawakkol and
Hassan Y. 2boul-Erein.

A new soectrofluorimetric method is devel-
oped for the assay of carazolol ard its pharma-
ceutical formulation at room temperature. The
method is simple, rapid, accurate and sensitive
enough for the quantitative determination of
carazolol in nanomolar concentrations. Further-
more the provosed methed helps in the identi-
fication of the drug. The procedure involves
establishment of the calibration curve and
comparison of the fluorescence intensity of
standard alccholic solution of carazolol to
that of the urkrown sample under identical con-
ditions ané with reference to the linear part of
the curve. The maximur wavelengths emvloved for
excitation and emission were 285 nm and 344 nm
respectively.

A criticeal examination of the U.V-Spectrum
of carazolol indicates that the fluorescerice
inner filter effect is negligible below 3.0 x
10~€ M concentrations. The results of spectro-
fluorimetric determination for carazolol tab-
lets (Conducton(R)) show vercentage of recovery
¢8.8 + 1.1,
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Introduction:

Carazolol, l-{car»azol-4-yloxy)3-(isopropyl-amino)-2-provanol,
is a new adrenergic P—blockcr which hes the following structural

formula:

- H H
O CH2CHOHC 2NHCH(C 3)2

The analysis of the druc has not been reported 1n recent llte-
ratures. However, the manufacturer's method of assay for carazolol
(1) is performed by high-pressure licuid-chromatography (KPLC)
technigue which has also heen employed to determine the druqg in its

dosage form.

The spectrofluorimetric mefthod proposed in this study is
specific, sensitive, auicl;, simble and accurate for the assay of

carazolol and irn its dosage forms.
Exnerimertal :

The fluorescence spectrovhotometer used in this study was
nodel MPr-44R2 manufactured by Perhin-Zlmer, Norwalk, Connecticut,
UG.S.A. A perkin-Elmer X-Y recorder *odel 056 was attached to the
instrument. !inimum gain control setting was adopted to nullify

the effect of noise.

Materials and Methods:

"aterials:

Authentic carazolol sample (Batch No. 02-770-50807€¢) and cara-
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R

zolol tablets (Conducton ) were kindly donated by KLINGE PHARMA
GmbH & CO. (WEST GERMANY). Zthanol (96% v/v) used as a solvent was

the product of Riedel-De Haen AG, Seelze, Hannover, West Gexrmany.

Procedure:

(1) Establishment of the Calibration Curve:

Dissolve about 30 mg of pure carazolol accurately
weighed in about 25 ml ethanol: transfer quantitatively into
100 ml volumetric flask and complete up to the mark. From
this stock solution prepare by serial dilution a series of
standard solutions ranginc between 1 x 1078 M to 1.5 x 10_7 M.
Set the fluorescence spectrophotometer to zero using ethanol
as solvent blank and record the fluorescence intensity of
each solution as peaks on a chart paper using wavelength
285 nm for excitation and 344 nm for emission. Plot the
fluorescence intensity as pezek heichts in millimeters versus
concentration and ascertain the linear part of the calibration

curve.

R)

(ii) For Carazolol Tablets (Conducton( ):

Weigh accurately twenty tablets and calculate the average
weight of tablet. Pulverize the tablets and weigh accurately
an aliquot vortion of powder containing about 5 mg of carazol-
ol. Transfer guantitatively to 100 ml volumetric flask, add
80 ml ethanol and shake for about 15 min. Adjust to volume
using ethanol, centrifuge for few minutes at 3000 r.p.m.
Pippette an aliquot portion from the clear solution to produce

(by serial dilution) an alcoholic solution of carazolol of
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-7
about 1.0 x 10 M concantration. The percentaqe of carazolol

ir tailet may be determined as follows:

Percentage of carazolol in tablet

F
= _t % 100, where Ft and Fs are the fluorescence
F
s
intensity readings for the alcohlic extract of carazolol
powdered tablets and the authentic drug respectively-both
measureé under identical corditions and the fluorescence

intensity readings are lept within the linear part of

the calibration curve.
Calculations:
The calculations are based on the fundamental fluores-

cence equation (2.,3)

F= o1 (1-10"7P) 4, where

F = Total fluorescence intensity

I° = Intensity of exciting light

¢ = Concentration of fluorescent compound

b = Optical path length

E = Molecular extinction coefficent of the fluorescent
compound.

g = Quantum efficiency of solution.

From the relation

lo-Ebc - e-2.303 Ebc

1-(2.303 Ebc) + (2.303 Ebc)2 4cee....+, and
11 21 '
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substituting in the first two terms, and neglecting
higher terms when ¢ is extremely small, the fluorescence

equation becomes

F = 1. (2.303 Ebc). &.

Thus under certain experimental conditions there will be
linear relationship between fluorescence intensity and
concentration provided that the inner filter effect (or

Ebc) does not exceed 0.05.

Results and Discussion:

The structural formula of carazclol being that of carbazole
ring system suggests the possibility of fluorescence activity.
Fluorescence may result from Il*¥> I and / or II*>n
transitions sirce both of these electronic transions exist in the
chromophoric groups of carazolol structure. Examination of the
UV-spectrum (Fig. 1) of carazolol in ethanol indicates wavelength

maxima at 220 nm,”40 nm, 285 nm and 330 nm.

Since the excitation spectrum is similar to that of absorption,
any of the wavelengths of meximum absorption may be used as a wave-
lencth of excitation for the study of fluorescence intensity. How-
ever, irradiation of matter by light of short wavelength is likely
to destroy the molccule. It was therefore decided to use radiation
of either 285 nm or 330 nm wavelenght. Both wavelengths were tried
but the results at 285 nm were more consistent. The uncorrected
emission spectrum of carazolol at the excitation wavelength 285 nm

is shown in Fig. 2.
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Fig. (2) Uncorrected £mission Spectrum of carazolol

in. ethanol.

(1) Emission peak (2y Scattered Light peak .
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In this study care was talen to control the factors that

affect the fluorescence of the comoound, such as, solvent tempeva-
ture, concentration and existence of cuenching agents. Preliminary
studies using n-hexane, ethanol and 0.1 i - ICl as solvents revealed
mazimum emission at 340 nm, 244 nm and 354 nm respectively. This

is consistent with the observed fact in spectrofluorimetric studies
that the bathochromic shift increases as the polarity of the solvent
increases. To check acainst interferences of excipients in tablets,
the UV-spectrum and the emission spectrum were run for the alcoholic
extract of the powdered tablets. These spectra were found identical

to those of authentic czrazolol.

Tre plot of peal heights in millimeters versus concentration of
carazolol in shown in Fig. 2. It can be seen that the linear rela-
tionshin between fluorescence intensity ard concentration holds in

- ~7
the range of 1.0 x 10 & M o to 1.5 x 10 H.

The percent recoveries when the proposed method is adopted for
. . (R)
the assay of authentic carazolol and its tablets (Conducton ) are
shown in Table 1. These results, in addition to those of spiliing

experiments, demonstrated cood precision and accuracy.

The proposed spectrofluorimetric method compares well with the
manufacturer's method with respect to sensitivity, accuracy, speci-
ficity and simplicity. The proposed method may be used to estimate

the level of carazolol in biological fluids.
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Table 1. Soectrofluorimetric Determination of Carazolol.

. .
' H

3
.

. Compound Amount Taken (mgG) . Amount of Authentic | Percentacge of
i ; ; 2dded (mg) . Recovery*
! | :
' i i
Authentic cara- ! !
zolol. 30** : - 9G.4A - 0.8
i
| |
Carazolol tab- i
lets
+
~(Conducton(R)) Sxkk l - 83.8 - 1.1
+
l S ce.2 - 0.9
i V
i i

* The figure stands for a mean of six runs and standard deviation.

** Thirty milligrams were initially accurately weighed and -7
standard solutions ir the ranage of 1. x 108 M to 1.5 x 107 ' 1
concentraions were prepared.

*** Amount of powdered tablets containing 5 mg of carazolol was
accurately weighed.
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