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Spectrophoton!etric Determination of Timolol and Other 

6-adrenergic Blocking Drugs and in Pharmaceutical Preparations 
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Spectrophotometric analysis in bulk and pharmaceutical 

forms. 

M.E. Kohamed: M.S. Tawakkol and H.Y. Aboul-Enein 

Department of Pharmaceutical Chemistry, College of Pharmacy, 

Kinp Saud University, Kiyadh, Saudi Arabia. 

Introduction: 

6-adrenergic blocking drups are presently used f o r  the treatment 

of diseases characterised by excess syrrpathetic nervous acitivity. 

These illnesses range from cardiac arrhythmia, sinus tachycardia, 

angina pectoris, hypertension to migraine. 

In this work, a direct W SFectroFhotometric assay is adopted 

f o r  fou r  of such drugs; namely Timolol (I) (‘-)-l-(tert-butylamino)-3- 

[(4-morpholino-1,2,5 thiadiazol-3-y3.)oxy]-2-r)ropanol maleate, Carazolol 

(I1 ) 1-( carbazol-4-yloxy) -3-( isopropylamino)-2-propanol, Pindolol (111) 

1-(indol-~-yloxy)3-isopro~ylamino-2-propanol and Metropolol (IV) 1- 

isopropylamino-3-(p-(2 methoxyethylphenoxy)-2-propanol tartarate. 

* To whom correspondence should be addressed. 
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610 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

Timolol ( I )  w a s  determined i n  dosage f o m  by ado$ing hiph-pres- 

1 sure  l i q u i d  chromatography (HFLC) ; however, a &as l i q u i d  chromatoqra- 

phic ( C L C 2 )  and mass fragmento9;raphic3 methods were app l i ed  t o  assa:* 

t h e  drug i n  b i o l o g i c a l  f l u i d s .  

Carazolol  (11) w a s  a l s o  assayed by HPLC(8) and spectrof luoromet-  

( 4 )  r i c  methods") whereas f o r  P indo lo l  (111) nonaqueous t i t r i m e t r i c  

G L C ( 5 ' 6 )  and an i n d i r e c t  f l uo ro r re t r i c  methods were adopted for i t s  

a n a l y s i s  i n  pharmaceut ical  forms and i n  b i o l o n i c a l  f l u i d s .  

, 
17)  

Metropolol w a s  a l s o  assayed i n  b i o l o g i c a l  f l u i d s  and i n  dosage 

(10) forms by GLC methods . 

The o b j e c t i v e  of  t h i s  i n v e s t i g a t i o n  i s  t o  develop a spectrophoto-  

me t r i c  a s say  f o r  t h e  four prementioned drugs i n  t h e i r  pharmaceut ical  

formulat ions.  It was deemed of i n t e r e s t  t o  adopt such procedure due 

t o  i t s  we l l  known s i m p l i c i t y ,  high accuracy and p r e c i s s i o n .  

Experimental:  

Apparatus : 

The U.V.  - v i s i b l e  spectrophotometer used i n  t h i s  s tudy  w a s  model 

sp8-100, Pye Un icm Ltd,  Cambridge, England. 

Materials and Methods: 

Material s : 

Authent ic  t i m o l o l  maleate  ( I )  (Batch No. L-714-503-01T12) was 

k ind ly  received from Merck Sharp & Dohme Research Laboratory,  RAHWAY, 

N . J . ,  U.S.A. 

from l o c a l  pharmacies. Authent ic  c a r a z o l o l  (11 )  sample (Batch No. 

02-770-508076) and c a r a z o l o l  t a b l e t s  (Conducton(R))  were k i n d l y  

donated by KLINGE PHARMA GmbH & Co., West Germany. 

(111) sample used (Batch No. 80002) was t h e  product obtained from 

Timolol eye-drops (T impto l (R) )  p repa ra t ion  w a s  purchased 

Authent ic  p indo lo l  
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DETERMINATION OF TIMOLOL 

t 

250 200 350 940 
wavefength ( A )  

nm 

Fi9.i U. V. Absorption Spectrum 
of Timolol. 

Sandoz Ltd., Basle, Switzerland. 

purchased from l o c a l  market. 

(Batch No. 375) w a s  granted by IZksle ,  tlolndal , Sweden. Metropolol 

t a b l e t s  (Lopresor ( R ) 5 0 )  produced by Giegy (Ciba-Geigy Limited) ,  

Basle, Switzerland, were obtained from l o c a l  market. Di lu te  hydro- 

ch lor ic  ac id  so lu t ion  (0 .1  N) was used as solvent .  

Pindolol t a b l e t s  (Visken(R))  were 

Authentic metropolol t a r t r a t e  (IV) 
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612 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

- 
Wa v ~ / m g t h ~ A ) ' ~  nm 

f ig  2 U. VAbsorpfion Spectrum 
o F Caraz o f  o/ . 

Methods: 

( a )  P repa ra t ion  o f  Standard Stock So lu t ion :  From t h e  a u t h e n t i c  

sample weigh a c c u r a t e l y  about 100 rng and d i s s o l v e  i n  100 r n l  

0 .1  IJ - HC1 using 130 ml - volumetr ic  f l a s k s .  

( b )  Samnle P repa ra t ion :  For t a b l e t s  weigh a c c u r a t e l y  twenty t a b l e t s  

of each drug and c a l c u l a t e  t h e  average weight of t a b l e t .  

Grind a s a t i s f a c t o r y  number of t a b l e t s ,  by t r i t u r a t i o n  and weigh 
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DETERMINATION OF TIMOLOL 613 

nm 

fig. 3 U . 1  Absorption Spectrum OF Rndolol 

accurately a l iquot  port ions of  t h e  powdered drug containing an 

amount of a c t i v e  ingredient  ranging between 10 t o  50 mg. Transfer 

quant i ta t ive ly  i n t o  100 m l  volumetric f l a s k s ;  and add about 

80 m l  0 .1  N - HC1. 
minutes and f i n a l l y  adjust  t o  volume. 

down, and f i l t e r  using Whatmann f i l t e r  paper No. 5 .  Reject 

t h e  f i r s t  few mil l i l i t res  of t h e  f i l t e r a t e .  

Shake t h e  suspension f o r  about f i f t e e n  

Allow t h e  system t o  s e t t l e  
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614 MOHAMED, TAWAKKOL, AND ABOIJL-ENEIN 

F&. 4 i2 Y. Absorptiorr Spcctrua oFMetoproh/. 

Procedure 

1. Absorption spec t ra  of t h e  compounds: Standard so lu t ions  of t h e  

authent ic  compounds i n  0.1 N H C 1  (0.005% w/v) were scanned i n  

t h e  U.V. range (200-400 nm) and t h e  spec t ra  are given i n  Figs (1- 

4 ) -  from which Xmax (s) were deduced. 

2. Establishment of c a l i b r a t i o n  curves and ca lcu la t ion  of El8 for  1 cm 

t h e  compoun8s:Prepare a standard s e r i e s  of each drug i n  concent- 
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0.001 0.OOt dQQ3 0.004 0.005 G&v 

615 

1.5. 

1.2 

0.9 

b 
(I 
e 
4 0.6 

9 
T 
1 

0.3 

0 / 

r a t i o n s  ranging between 0.001 t o  0.005% w/v from t h e  authent ic  

stock so lu t ion ,  measuring t h e  absorbances a t  t h e  spec i f ied  

for each drug. 

were calculated.  

X m a x  

1% 
1 cm The r e s u l t s  were p lo t ted  (Figs.5-8) and thus  E 

3. Spectrophotometric determinations: Measure t h e  absorbance of a 

s u i t a b l e  a l iquot  of t h e  prepared sample so lu t ions  each at i t s  

spec i f ic  Xmax and determine t h e  percentage o f  t h e  drug i n  t h e  
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616 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

1 2.1 / 

Carazolo f Con c . 

fig. 6 Carazofof standard curve . 

t a b l e t s  o r  eye-drops by adopting t h e  following expression 

1% El cm of authent ic  

x 100 Percentage of t h e  drug i n  dosage form = mater ia l  
El .I% cm of prepared 

solut ion from 
pharmaceutical 
form. 

13 where t h e  El cm of t h e  solut ion from t h e  pharmaceutical formula- 

t i o n  i s  calculated under t h e  same conditions f o r  t h e  authent ic  

mater ia l .  
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DETERMINATION OF TIMOLOL 617 

Pin dofol conc. 

Resul ts  and Discussion: 

Tim0101 ( I )  i s  a t h i a  2,5-diazole der iva t ive  which has two II - 

bonds conjugated t o  non-bonding e lec t rons  of ni t rogen,  sulphur and 

oxygen; and hence a r e l a t i v e l y  l a r g e  bathochromic s h i f t  i s  observed. 

The s t r u c t u r a l  formulae o f  carazolo l  (11) and pindolol  (111) conL 

s i s t  o f  s u b s t i t u t e d  heterocycl ic  aromatic r ings .  Carazolol (11) 

possesses a carbazole r ing  with more extended conjugated 
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fig. 8 Metoprolol tartrate standutd curve. 

chromophores t h a n  pindolol. This explains ,  a t  l e a s t  p a r t l y ,  t h e  

bathochromic s h i f t s  r e l a t i v e  t o  t h e  secondary benzenoid band which 

possesses a Xmax a t  about 255 mn. 

Metropolol (IV) being a para-disubst i tuted der iva t ive  o f  benzene 

has A m a x  of 274 nm. 

be attributed‘’’) t o  t h e  addi t ive  e f f e c t s  of t h e  two para-subst i tuents .  

This r e l a t i v e  l a r g e  bathochromic s h i f t  may 

Table (1) shows t h e  molar a b s o r p t i v i t i e s  ranging between 2,900 - 
12,000 ind ica t ing  highest  i n t e n s i t y  of absorption for  carazolo l  (11) 

whose s t r u c t u r a l  formula has t h e  most extended conjugated il-bonds. 
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620 MOHAMED, TAWAKKOL, AND ABOUL-ENEIN 

The l i t r a t u r e  i n  hands does not  i nc lude  spectrophotometr ic  a s says  

f o r  t h e  four compounds under i n v e s t i g a t i o n ,  and hence t h e  p u r i t y  of 

t h e  a u t h e n t i c  samples w a s  assessed by adopt ing a non-aqueous po ten t io -  

me t r i c  t i t r a t i o n  using p red r i ed  samples and  a s tandard 0.1 N ace teous  

p e r c h l o r i c  acid as a t i t r a n t .  The results o f  t h e s e  a s says  are given 

i n  Table (1). 

I n  o rde r  t o  e l a b o r a t e  s t anda rd  cu rves ,  t h e  absorbance r ead ings  

were t aken  f o r  concen t r a t ions  ranging between 0.001 - 0.005$ w/v and 

are given i n  F igs .  (5-8) and adherence t o  abso rp t ion  l a w s  was c l e a r l y  

proved fo r  such concen t r a t ions .  

To ob ta in  an average va lue  of t h e  E l 5  for  t h e  a u t h e n t i c  mater- 1 crn 

ia ls ,  t h r e e  r ead ings  w e r e  taken f o r  each of s i x  i n d i v i d u a l  concentra-  

t i o n s  i n  t h e  l i n e a r  p a r t  of t h e  s tandard curve f o r  each compound and 

t h e  average w a s  c a l c u l a t e d  accordingly.  

The amounts of a c t i v e  i n g r e d i e n t s  p e r  t a b l e t  i n  case  of p indo lo l  

(Visken‘”) ,  c a r a z o l o l  (Conduc ton(R) ) ,  metropolol  ( L o p r e s o r ( R ) )  and 

t i m o l o l  eye-drops (Timptolol  eye-drops 0.5s w/v) were determined by 

c a l c u l a t i o n  us ing  t h e  El’ and t h e  s tandard curve.  The r e s u l t s  

based on t h e  two methods agree c l o s e l y ;  however t h e  use of El’ 1 cm 

1 cm 

is  

simpler .  

Timolol eye-drops con ta ins  benzalkonium c h l o r i d e  as a p r e s e r v a t i v e  

The U.V. - abso rp t ion  spectrum i n  l a b e l l e d  concen t r a t ion  of 0.015 w/v. 

of benzalkonium c h l o r i d e  i n  t h e  concen t r a t ion  range involved i n  t h i s  

a n a l y s i s ,  does not  show i n t e r f e r e n c e  a t  294 nm. 

In conclusion t h e  spec t ropho tone t r i c  method r epor t ed  i n  t h i s  

s tudy for t h e  a s say  p indo lo l  t a b l e t s  ( V i s k e n ( R ) ) ,  c a r a z o l o l  t a b l e t s  

(Conducton“)),  metropolol  t a b l e t s  (Lopresor“))  and t i m o l o l  eye-drops 

( T i n p t o l o l  0.5% w/v) i s  s imple,  r ap id  and s e n s i t i v e .  
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