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SPECTROFLUORIMETRIC DETERMINATION OF CARAZOLOL 
AND ITS PHARMACEUTICAL FORMULATION 

Key !:‘oras: S p e c t r o t l u o r i m t r y ,  Carasolo: Spcctrofiuorimetric 
ana lys i s .  

Mohamed %. !4ohamed: bloustafa S. Tawakkol and 
Hassan Y. Aboul-Enein. 

Abstract:,. 

A new s o c c t r o f l u o r i m t r i c  method is devel- 
oped for t h e  assay  of  carazolo l  and its pharma- 
c e u t i c a l  formulation z t  roon temperature. The 
method is s i n p l e ,  rap id ,  accura te  and s e n s i t i v e  
enough f o r  t h e  q u a n t i t a t i v e  de ten t ina t ion  of 
ca razo lo l  i n  nanomolar concentrations.  Further- 
more t h e  proposed methcd ke lps  i n  t h e  iden t i -  
f i c a t i o n  of t h e  drug. Tne procedure involves 
establishment of t h e  ca l ib ra t io r .  curve and 
comparison of t h e  fluorescence i n t e n s i t y  of 
s tacdard  a l c c h o l i c  so lu t ion  of cerasolol to  
that o f  t h e  uckr.own sample under i d e n t i c a l  con- 
d i t i o n s  an8 with re ference  to  t h e  l i n e e r  p s r t  of 
t h e  curve. The maxinuw wzvelengths emoloyed €or 
e x c i t a t i o n  and emission vcre X 5  rm end ?!4. nm 
respec t ive ly .  

A cr i t ical  exanination of t h e  U.V-Spectrum 
of ca razo lo l  i n d i c a t e s  t h a t  the fluorescence 
inne r  f i l t e r  e f f e c t  is  neg l ig ib l e  Below 3.0 
10-6 K concentrations.  f i e  r e s u l t s  of scectro- 
f luo r ime t r i c  determination f o r  carazolo l  tab- 
lets (Conductor. (R) ) show percentage of recovery 
98.8 f 1.1. 

x 
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7 4  MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

Introduction: 

C s r a z o l o l ,  1 - ~ c a r ' ~ a z o l - ~ - y l o x v ~ 3 - ( i s o p r o ~ y l - a c i n o ~ - ~ - p r o p a n o l ,  

is a new a d r e n e r q i c  f!-bloc;rcr which h+s t h e  fo l lowinq  s t r u c t u r a l  

f o r m l z  : 

CHOHCH NHCH(CH ) 
2 3 2  

H 

The a n a l y s i s  of t h e  d r u c  has  not  Seen r e p o r t e d  i n  r e c e n t  l l t e -  

r a t u r e s .  However, t h e  m a n u f a c t u r e r ' s  method of  a s s a y  f o r  c a r a z o l o l  

(1) i s  performed by h ioh-pressure  liquid-chrornatoqraphy (LPLC) 

t echnioue  which b.as a l s o  kcen ernployed t o  de te rmine  t h e  druq i n  i ts  

dosaqe form. 

The s p e c t r o f l u o r i m e t r i c  refhoc? proposed ir. t h i s  s t u d y  i s  

s D e c i f i c ,  s e n s i t i v e ,  auicl:, sinnle 2nd a c c u r a t e  f o r  t h e  a s s a y  of  

c a r a z o l o l  and ir. i t s  dosaqe forms 

Ex?erimental : 

7 1  +-?e f l u o r e s c e n c e  s p e c t r o p h o t o r e t e r  uszd i n  t h i s  s t u d y  was 

n o z e l  Y.PpF-4fl" manufactured by Peri : in-Elaer ,  ::orwalk, Connect icu t ,  

U.S.A. A Perkin-Elmer X-'i r e c o r d e r  :\:ode1 Q56 was a t t a c h e d  t o  t h e  

ics t rurnent .  f:inimum q z i n  cor . t ro1 s e t t i n q  w a s  adopted t o  n u l l i f y  

t h e  e f f e c t  of n o i s e .  

W a t e r i a l s  and Yethods: 

'la t c r  i a l s  : 

Authent ic  c a r a z o l o l  sample (Batch Xo. 02-770-508076)  2nd c a r a -  
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SPECTROFLUORIMETRIC DETERMINATION 75 

zolol tablets (Conducton (') ) were kindly donated by KLINGE PliAFSIA 

GmbH & CO. (NEST GEWAXY) . Ethanol (96% v/v) used cls a solvent xas 

the proluct of Fiadel-De Ilaen X, Seelze, Hannover, Pest Germany. 

Procedure: 

(i) 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 so1:itions ranginc between 1 x 10-3 b! to 1 . 5  x 10 -7 Pi. 

Set the fluorescence spectrophotometer to zero using ethanol 

as solvent blank- and record the fluorescence intensity of 

each solution as pea% on a chart paoer using wavelength 

295 nm for excitation a n d  3C4 nm for emission. Plot the 

fluorescence intensity as peal; heichts in millimeters versus 

concentration and ascertain the linear part of the calibration 

curve. 

(ii) For Carazolol Tablets (Conducton") ) : 

Weigh accurately tvezty tablets and calculate the average 

weight of tablet. Pulverize the tablets and weigh accurately 

an aliquot portion of ,powder containing about 5 mg of carazol- 

01. Transfer quantitztively to 100 ml volumetric flask, add 

80 ml ethanol er.d shake for about 15 rnin. Adjust to volune 

using ethanol, centrifuge for few ninutes 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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76 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

about 1.0 x lo-’ N concsntration. The percentaqe af cerazolol 

ir. ta::.lct may he cietermined as follows% 

Percentage of carasolol in tablet 

F 
= t x 190, where F and F are the fluorescence t S .- 

Fs 

intensity readings for the alcohlic extract of carazolol 

powdered tablets and the authentic drug respectively-both 

measure6 under identical corditions an8 the fluorescence 

intensity readinqs are 1-ept within thc linear part of 

the calibration curve. 

(iii) Calculations:. 

The calculations are based on the fundasental fluores- 

cent? eqcation (2., 3) 

F = I (l-lO-CCb) 6, where 
0 

F = Total fluorescence intensity 

I. = 

c = Concentration of fluorescent compoun2 

b = optical path length 

E = Holecular extinction coefficent of the fluorescent 

Intensity of exciting light 

compound. 

d = Quantum efficiency of solution. 

From the relation 

-2.303 Ebc e 

2 = J-(2.303 2hc) + (2.303 Ebc) + ....... +, and 
l! 21 
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SPECTROFLUORIMETRIC DETERMINATION 7 7  

substitutipg in the first two terms, and heglectinq 

higher terms t:hen c is extremely small, the fluorescence 

nquetion becomes 

F = I. (2.303 Ebc). 6 .  

Thus under certain experimental conditions there will be 

linear relationship between fluorescence intensity and 

concentration provided that the inner filter effect (o r  

Ebc) does not exceed 0 . 0 5 .  

Results er.6 Discussion: 

The structural fornula of carozolol being that of carbazole 

rinc systen suqgests the possibility of fluorescence activity. 

Fluorescence may result from n*+ n and / or n*+n 
transitions sicce both of these electronic transions exist in the 

chromophoric qroups of carazolol structure. Examination of the 

W-spectrum (Fiq. 1) of carazolol in ethanol indicates wavelength 

maxima at 220 nm,?AO nir, 285 nm and 330 nn. 

Since the excitation spectrum is similar to that of absorption, 

any of the wevelenqths of maxinum absorption may be used as a wave- 

lenqth of excitation fo r  the study of fluorescence intensity. HGw- 

ever, irradiation of matter b y  light o€ short wavelength is likely 

to destroy the molxule. It was therefore decided to use ra2iation 

of either 285 nm or 330 nm wavelenght. Both wavelengths w3re tried 

but the results at285 nm were Tore consistent. The uncorrected 

emission spectrum of carazolol at the excitation wavelength 285 nm 

is shown in Fia. 2. 
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SPECTROFLUORIMETRIC DETERMINATION 

I 
7 9  

. -  
410 ;so ;SO 420 290 260 230 200 nm 

Wave 1 n g t h 
Fig. (2) Uncorrected Emission Spectrum of carazo/oC 

ic ethanol. 

[ 1 )  Emission peak (21 Scattered Light peak. 
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80 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

In this stuly care wzs ta1:er. to control the factors that 

affect the fluorescence of the co?pound, such as, solvent tempera- 

ture, concentration and existence of nuenchina aqepts. Prelininary 

studies using n-hexane, ethanol and 0.1 :i - I!Cl as solvects revealed 

ma::iKum emissior- at 340 nm, ??< nm and 354 nm respectively. " h i s  

is cocsistent with the observed fact i.n spectrofluorinetric studies 

that the Satkochroxic shift increases as the polarity of t!ie so1ver.t 

ir.creases. TO check aqainst interferences of excipients in tablets, 

thc Uv-spectrum an? the emission spectrcm were run for the dcoholic 

extract of the powdered tablets. These s_nectra were found identicrl 

to those of authentic ccrozolol. 

Tke plot of peak heights in millimeters versus concentration of 

carazolol in shown in Fig. 3. It can be seen that the linear rcla- 

tionshin Setween fluorescence ir;tensity acd concentration holds i n  

the range of 1.3 x 1 c )  !? to 1.5 x 19 I;. -8 -1 

The percent recoveries when the proposed nethod is adopted for 

the assay of authentic carazolol and its tablets (Conducton")) are 

showr. in Table 1. These results, ir. addition to those of spi::irig 

experiments, demonstrated aood precision and accuracy. 

The Froposed sFectrofluorimetric method compares well with the 

manufacturer's method with respect to sensitivity, accuracy, speci- 

ficity and simplicity. The proposed method may he used to estimte 

the level of carazolol in biological fluids. 
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I 

' A u t h e n t i c  cara- 1 
I i i 
I zolol  . i 30** -- 1 

i I i 

M O W E D ,  TAWAKKOL, AND ABOUL-ENEIN 

-- 

9q.b. t 0 . 8  

T a b l e  1. S o c c t r o f l u o r i m t r i c  Determina t ion  of Carazolo l .  

* The f i g u r e  s t a n d s  f o r  a mean of s i x  r u n s  and s t a n d a r d  d e v i a t i o n .  

** T h i r t y  m i l l i g r a m s  were i n i t i a l l y  a c c u r a t e l y  weighed and 
-7 s t a n d a r d  s o l u t i o n s  ir. t h e  r a n a c  o f  1. x lo-' In t o  1.5 x 10 

c o n c e n t r a i o n s  were prepared .  

Amount o f  powdered tablets c o n t a i n i n g  5 mg o f  carazolol w a s  
a c c u r a t e l y  weighed. 

t! 

*** 
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