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STAUTLITY I N D I C A T I N G  TLC METIiOD FOh THE C;U.INTIFI- 

CATICN OF TIN1L)AZCLE I N  EI+iRkhCEUTICSL DGSAGE FORI4 

- I.V. FLUID. 

S.N. Sanyal,  A.K. D a t t a  & A. Chakrabar t i  

?. i D (Pharrn) d i v i s i o n ,  E a s t  I n d i a  Pharmaceut ical  

Works L t d . ,  C a l c u t t a  700 061., I N D I A  

T in icazo le  w a s  separa tcd  from deyrada t ion  Frodl-cts  form- 

ed i n  l a r g e  volume p a r e n t c r a l  p r e p a r a t i o n s  by TLC method 

us ing  A i l i c a  gel SF254 as  s t a t i o n a r y  phase and Ctilorcifr- 

r m  - i*!ethandl ( 9 : l )  mix ture  as mobile rJhcsc. Subseqi-ent- 

ly e x t r z c t e d  wi th  e t h y l  a lcohol  and es t imated  uy measur- 

ing  absorbance a t  310nm us icg  stclnddrd c a l i b r a t i o n  c u r v e .  

Recovery was 96 t o  1 0 2 / ~  and t h e  c o - e f f i c i e n t  of v a r i a t i o n  

pas  2.1)~. 

I t  i s  nox we13 accept.ed1 t h z t  T in idazo le ,  d 5 - N i t r - o i m i -  

d a z c l e  d:?riv&-jtive, h a s  t h e  a n t i m i c r s b i a l  sc t i -ons  of rnetr- 

onic-azcle  and i s  used s i m i l a r l y  .in t h e  t rea tment  of succ -  

e p t i b l e  p r o t o z o d  i n f e c t i o n s  and i n  t h e  t reatrnent  and 

prophylaxis  of anaerc 'bic bdcter i a l  i n f e c t i o n s .  Use of 

T in idazo le  as in t ravenous  i n f u s i o n  be fo re ,  a f t e r  and 

dur ing  surgery  i s  gcing tc be a r e g u l a r  p r a c t i c e  i n  n e x  
f u t u r e .  I n  view of i t s  expected i n c r e a s i n g  app l i cd t ion ,  
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SANYAL, DATTA, AND CHAKRABARTI 

it  i s  of paramount i n t e r e s t  n o t  on ly  t o  a s c e r t a i n  i t s  sta- 
b i l i t y ,  but a re l iab le  assay  method i s  a l s o  requi red .  

The a s say  method €or Tinidazole  i n  d i f f e r e n t  pharma- 

spec- 
t rophotometr ic  e s t i m a t i o n s  i n  which i n t e r f e r e n c e  due 
t o  t h e  presence of common and expected degrada t ion  

p roduc t s  (1.e. 2 - Methyl - 5 - n i t r o i r d d a z o l e  and 
Metronidazole a t  least i n  aqueous s o l u t i o n  phase)  
c a n  n o t  be avoided. The re l iab le  methods by us ing  

Gaschromatography and HPLC i n c u r s  huge c o s t .  The pro-  

posed method i s  simple,  involves  low c o s t ,  reproduci -  

ble and f r e e  from any i n t e r f e r e n c e  of the degrada t ion  

p roduc t s  and corrmon a d d i t i v e s  of the formulat ion.  

c e u t i c a l  formula t ions  so  f a r  r & p 6 # t b 6 i n v o l v e s  2 3  

T i n i d a z o l  e ( 1 - t 2 - E  thy1 s u l  f ony 11 - 2 -methyl - 5-ni t r oimi - 
d a z o l e ) ,  used a s  t h e  r e f e r e n c e  s t anda rd ,  was prepared  

by r epea ted  c r y s t a l l i s a t i o n  of  t e c h n i c a l l y  pu re  compo- 

und frcm two d i f f e r e n t  s o l v e n t s  (Ethanol and Benzene). 

The c o l o u r l e s s  c r y s t a l s  were of  m.p. 127-80C,  A m a x  

(95% EtoH)310 nm. ((5 8,525) and 230 nm. ( E  3,628). A l l  

o t h e r  chemicals  used a r e  of A.R. grade.  Glass p l a t e s  

were coa ted  (250f i th ickness)  wi th  s i l i c a  Gel GE254 (E .  

lvierck), d r i e d  a t  l l O O C  f o r  one hour,  cooled  t o  room 
tempera ture  i n  a d e s i c c a t o r  and used on t h e  same day. 
A mixture  of chloroform-Methanol (9: lv/v)  w a s  used as 
mobile phase and a f t e r  development s p o t s  were v i s u a l i s -  

ed under U-V l i g h t .  Absorbance were measured i n  H i t a c h i  

200-20 Plodel Spectrophotometer us ing  l c m  matched q u a r t z  

cells.  

A s tock  solution of s t anda rd  T in idazo le  ( 5  mg/ml) w a s  

f i r s t  p repared  i n  95% Ethanol.  A l iquo t s  from t h e  pro- 
p e r l y  d i l u t e d  s tock  s o l u t i o n  were so s p o t t e d  t h a t  t h e  
amount of  T in idazo le  v a r i e d  from 50 t o  250 p e r  spot .  % 
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QUANTIFICATION OF TINIDAZOLE 2097 

An unspo t t ed  space cor responding  t o  the area al loted for 
each s p o t  was l e f t  f o r  p r e p a r i n g  t h e  blank.  The plates  
were developed by t h e  ascending t echn ique  u p t o  15cm a t  

room tempara ture  (2822OC). The p la tes  were removed, a i r  
dried, v i s u a l i s e d  under U-V lamp and marked. Each area 
cor responding  t o  pu re  T i n i d a z o l e  w a s  d i r e c t l y  scrapped  

off i n t o  a 15ml c e n t r i f u g e  tube ,  s t i r r e d  w e l l  w i t h  4 m l  
95% e t h a n o l ,  c e n t r i f u g e d  and t h e  clear s u p e r n a t a n t  

l i q u i d  t r a n s f e r r e d  t o  a l O m l  vo lumetr ic  f l a s k .  Extrac- 
t i o n  w a s  repeated t w i c e  and the volume w a s  then  made 
up to  t h e  mark. A s i m i l a r  e x t r a c t i o n  procedure  w a s  
fol lowed with i d e n t i c a l  area of t h e  c o a t i n g  mater ia l  
a l o n e  f o r  t h e  p r e p a r a t i o n  of sample blank.  From t h e  mea- 
sured  absorbances of the sample s o l u t i o n s  a t  310nm. 

a g a i n s t  t h e  b lank  a c a l i b x a t i o n  c u r v e  was drawn which 

obeyed Beer's law s a t i s f a c t o r i l y  i n  t h e  s p e c i f i e d  

reg ion .  

T i n i d a z o l e  in t r avenous  f l u i d  normally '  c o n t a i n  0.2% w/v 

T in idazo le .  A l i q u o t s  e q u i v a l e n t  t o  about  100 T i n i d a z o l e  

from a commercial p roduc t  were d i r e c t l y  a p p l i e d  and t h e  

procedure  a s  d e s c r i b e d  ear l ier  was fol lowed.  F i n a l l y  

t h e  T i n i d a z o l e  c o n t e n t  w a s  ccxputed from t h e  absorbances  

a t  310 nm. us ing  t h e  c a l i b r a t i o n  curve.  R e s u l t s  are tabu-  

l a t e d  i n  Table  I. 

% 

To s tudy  t h e  recovery  label  a T in idazo le  IV s o l u t i o n  

(Sample A) was prepared  i n  t h e  l a b o r a t o r y  c c n t a i n i n g  2mg 

s t a n d a r d  T i n i d s z o l e  per m l .  along-with o t h e r  common addi -  
t i v e s  l i k e  b u f r e r i n g  a g e n t s  p r e s e r v a t i v e s  e tc .  To t h i s  

s c l u t i o n  d i f f e r e n t  known q u a n t i t i e s  of s t a n d a r d  Tin idszo-  

l e  added and sL,bsequently ana lysed  by t h e  proposed method 
and results a r e  i n  Table 11. 

RESULTS AND D I S C U S S I O N  
L 

Large volume p a r e n t e r a l  p r e p a r a t i o n  of T i n i d a z o l e  w a s  
found t o  undergo degrada t ion  on ageing o r  when s u b j e c t  
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2098 SANYAL, DATTA, AND CHAKRABARTI 

TABLE I -* 

1. 

2. 

3 .  

4. 

5. 

0.04 

0. Q4 

CI. 04 

9.95 

0. c5 

0.195 

0.190 

0.2 03 

0.2Q5 

0.198 

6. Q. 05 0.198 

7. 

a. 
9 .  

10 .  

c. c5 0.196 

C. C6 

C. C6 

@. 06 

0.199 

0.2c2 

0.197 

0.1983 

-7 
N o .  Sample A Tin idazole  1 found i n m  1 Recovery 1 

x 

-- ---- --- 
Bxpt. x V O l .  of X Pure 1 T i n i d s z o l e  "/D 

- I spotted Ln m l .  adced i n P d  x 
1. 0.03 0 59.8 - 
2. P. c3 50 110.2 100.8 

3. c\. 03 100 158.9 99.1 

4. 0.05 0 99.2 - 
5. 0. c5 50 150.0 101.6 

6 .  0.05 100 197.3 98.1 
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QUANTIFICATION OF TINIDAZOLE 2099 

t o  d r a s t i c  measures (i.e. s teaming)  such s o l u t i o n s  on 
a n a l y s i s  by TLC r evea led  two sha rp  d i s t i n c t  spots ma- 
jor one corresponding t o  pu re  T in idazo le  (Kf.-0.562) 
and minor one t o  pu re  Netronidazole  o r  2-Methyl-5- 

n i t r o i m i d a z o l e  ( R f  .-0.385 as i n  t h e  p a r t i c u l a r  system 

Metronidazole and 2-IJIethyl-5-nitroirnidazole gave the 
same R f  va lue .  The adsorbent  cor responding  t o  t h e  spot 

of R f  0.365 was scrapped o f f ,  e x t r a c t e d  wi th  95% e tha -  

nol  and t h e  e t h a n o l i c  s o l u t i o n  e x h i b i t e d  a s i n g l e  peak 
A m a x  a t  3130 nm. i n  U-V reg ion  though i n  t h e  same so lv-  

e n t  Xmsx for Metronidszole  are a t  310 & 230 nm. and 
kmax f o r  2-!f le thyl-5-ni t rd .mi~azole  i s  a t  298 nm. only.  

Fu r the r  i n v e s t i G a t i o n s  a r e  i n  p rogres s  t o  c h a r a c t e r i z e  

t h i s  secondary spo t  thoroughly.  

Eowever, i n  t h e  proposed method T in idazo le  h a s  been 
c l e < - r l y  sepcirated from i t s  cormr!on degrada t ion  p roduc t s  

and no i n c e r f e r e n c e  i s  a l s o  observed by a d d i t i v e s  used 

i n  t h i s  type  of formula t ions .  Values g iven  i n  t h e  
Table I b Table 11 a r e  t h e  averages of t r i p l i c a t e  de- 

t e rmina t i cns .  Recovery was 98% to 102% and t h e  co- 
e f f i c i e n t  of a v a r i a t i o n  c a l c u l a t e d  on d a t a  o€ Table 1 

w a s  2.1%. 

The method i s  s p e c i f i c ,  s t a b i l i t y  i n d i c a t i n g ,  s ens i t i ve  
and accur  s t e  . 

h e  are thankfu l  t c  our Managing D i r e c t o r s  f o r  t h e i r  
i n t e r e s t s  and encouragements t o  t h e  work. 
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