
C h a p te r  V

Summary and C o n clu sio n

A ll  e x p e r im e n ta l d a ta  in d ic a te d  th a t  p ip e r a z in e  and i t s  
s a l t s  cou ld  be d e t e c te d  in  m inute q u a n t i t i e s  from a n th e lm in t ic  
p r e p a r a t io n s  o f  v a r io u s  d osage fo rm s. P ip e r a z in e  f r e e  b ase  was 
e x t r a c te d  from i t s  s a l t s  w ith  ch lo ro fo rm  in  aqueous s tr o n g  
a lk a l in e  medium. The ch lo ro fo rm  e x t r a c t s  were tr e a te d  w i t h  f o u r  

s u lf c n p h t h a le in  d yes ะ b ro m creso l g re e n , bromthymol b lu e ,  
b ro m creso l p u rp le  and brom phenol b lu e ,  produced y e l lo w  com plex  
w hich were m easured s p e c t r o p h o to m e tr ic a l ly .  The e f f e c t s  o f  
v a r io u s  c o n d it io n s  on th e s t a b i l i t y  o f  th e com plex, e . g . ,  
l in e a r  a b s o r b a n c e -c o n c e n tr a t io n  r e la t i o n s h ip ,  c o n c e n tr a t io n  o f  
c o lo r  form in g  a g en t u sed , mole r a t io  o f  com plex form ed, tim e  
and tem p eratu re were s t u d ie d .  BTB was found th e b e s t  c o lo r  
form in g  a g en t and a p p lie d  to  th e e s t im a t io n  o f  p ip e r a z in e  and 
i t s  s a l t s  in  com m ercial a v a i la b le  p h a rm a ceu tica l p r e p a r a t io n s .  
S l i g h t  m o d if ic a t io n s  were r e q u ir e d  in  some in s t a n c e s .  For t a b le t  
or c a p s u le ,  th e powder or p a s ty  c o n te n t  were s t i r r e d  m a g n e ti­
c a l l y  1 hour to  d i s i n t e g r a t e  compounds. In  the ca se  o f  su gar  
co a ted  t a b l e t ,  th e  co a ted  su ga r  was washed o u t w ith  d i s t i l l e d  
w ater  and d r ie d  o v er  s i l i c a  g e l  b e fo r e  a s s a y s  . I t  was o b served  
th a t  o th e r  e x c ip ie n t s  u sed  in  p h a rm a ceu tica l p r e p a r a t io n s  such  
as g ly c e r in ,  m eth yl p arab en , p ro p y l p arab en , c o lo r in g  a g e n t ,
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s t a r c h ,  t a l c ,  magnesium s t e a r a t e ,  e t c .  d id  n ot i n t e r f e r e  in  
th e  e s t im a t io n  o f  p ip e r a z in e .

Bronthym ol b lu e  method showed h ig h  a ccu ra cy  and good 
r e p r o d u c ib i l i t y  compared to  th o s e  o b t a i n e d  b y  t h e  t e d i o u s  a n d  

tim e consum ing o f f i c i a l  g r a v im e tr ic  me th o d s ® ’  ̂  ̂ * The
p roposed  method was a ls o  f a s t e r ,  s im p le r  and ch eap . The g r e a t  
a d v a n ta g es  o f  t h i s  p roced u re were summarized as below  ะ

1 )  . The p r o c e d u r e  was v e r y  s e n s i t i v e  t o  m in u t e  amounts  
o f  p i p e r a z i n e  i n  f o r m u l a t i o n s  and  was e a s i l y  a d a p t a b l e  to  t h e  
v a r i o u s  t y p e s  o f  d o s a g e  f o r m s ,  e . g .  s y r u p ,  t a b l e t ,  e l i x i r ,  
c a p s u l e .  The o f f i c i a l  m e thods  r e q u i r e d  l a r g e  amount o f  sample  
and u n a p p l i c a b l e  t o  a l l  p i p e r a z i n e  c o n t a i n i n g  p r e p r a t i o n s .

2 )  . The p rop osed  bromthymol b lu e  method co u ld  be a p p lie d  
to  v a r io u s  form s o f  p ip e r a z in e ,  e . g . ,  c i t r a t e ,  h y d r a te , a d ip a te  
w ith  s l i g h t  m o d if ic a t io n  w h ile  th e  o f f i c i a l  a s s a y s 5 0 , 5 1 ) 
r e q u ir e d  d i f f e r e n t  method fo r  each  s a l t .

3 )  . H igh in  a ccu ra cy  was o b ta in e d , w ith  p er  c e n t r e c o v e ­
r i e s  equalled to  or b e t t e r  than 9ร*99 °เ° Tor th e p rep ared  sy r u p s .  
R ep ro d u c ib le  r e s u l t s  were o b ta in e d  w ith  in d iv id u a l  sam p le .

4 )  . T h o  o a t h o d  w as s im p le  and r a p i d .  One a n a ly s t  cou ld  
perform  f i v e  to  e ig h t  sam ples s im u lta n e o u s ly  per day on a 
r o u t in e  b a s i s .  A lth ou gh  the o f f i c i a l  g r a v im e tr ic  m eth od s^ ®  ’ ' ^ ’ 
gave h ig h ly  c o n s i s t e n t  r e s u l t s  b ut t h e ir  p ro ced u res  were tedious 
and tim e consum ing. S in c e  p ip e r a z in e  d ip ic r a t e  form ed in  
o f f i c i a l  g r a v im e tr ic  method was a p p r e c ia b ly  s o lu b le  in
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b u t  i n  BPC 1 9 7 3  ̂ ■ ^ »  t h e  m i x t u r e  o f  e q u a l  v o l u m e  

o f  s a t u r a t e d  s o l u t i o n  o f  t r i n i t r o p h e n o l  a n d  w a t e r  w a s  r e q u i r e d  

f o r  r e m o v i n g  s u l f a t e  i m p u r i t y  h e n c e  t h e  w a s h i n g  s o l u t i o n  w a s  

m i n i m u m  a s  p o s s i b l e  a n d  s h o u l d  b e  c o n s t a n t ,  o t h e r w i s e  v a r i a b l e  

r e s u l t s  w e r e  o b t a i n e d .

5 ) O n l y  o n e  r e a g e n t  w a s  r e q u i r e d  i n  t h e  p r o p o s e d  m e t h o d .  

B r o m t h y m o l  b l u e  w a s  a v a i l a b l e  c o m m e r c i a l  o r  e a s i l y  s y n t h e s i z e d .  

T h e  s o l u t i o n  p r e p a r e d  c o u l d  b e  s t o r e d  f o r  a  l o n g  t i m e  w i t h o u t  

a p p r e c i a b l e  c h a n g e .  T h e  r e a g e n t  w a s  u s e d  i n  s m a l l  q u a n t i t i e s  

a n d  i t s  c o s t  w a s  v e r y  l o w .  T r i n i t r o p h e n o l ,  a  r e a g e n t  u s e d  i n  

t h e  o f f i c i a l  m e t h o d  w a s  h a z a r d o u s ,  d i f f i c u l t  i n  p u r c h a s i n g  a n d  

s t o r a g e ,  a n d  a l s o  e x p e n s i v e .

6 )  . C o n v e n t i o n a l  l a b o r a t o r y  g l a s s w a r e s  w e r «  r e q u i r e d .  

S p e c t r o p h o t o m e t e r  w a s  a  common e q u i p m e n t  w h i c h  f o u n d  e a s i l y  i n  

a n y  l a b o r a t o r y .

7 )  . T h e  i n t e r f e r e n c e s  o n  t h e  p r o c e d u r e  b y  common 

e x c i p i e n t s  i n  p h a r m a c e u t i c a l  d o s a g e  f o r m s  w e r e  f o u n d  t o  b e  

n e g l i g i b l e .

O w i n g  t o  o t h e r  a m i n e s ,  q u a t e r n a r y  am m oniu m  c o m p o u n d s  

w e r e  k n o w n  t o  r e a c t  w i t h  BTB u n d e r  t h e  s t i p u l a t e d  c o n d i t i o n s ,  

s u c h  c o m p o u n d s  w e r e  t e s t e d  f o r  p o s s i b l e  i n t e r f e r e n c e ,  b u t  t h e  

c o m m o n l y  e n c o u n t e r e d  f o r m u l a t i o n s  o f  p i p e r a z i n e  s a l t s ,  h o w e v e r ,  

d i d  n o t  c o n t a i n  a n y  o f  t h e  a b o v e  m e n t i o n e d  d r u g s ,  t h e r e f o r e  n o  

s u c h  i n t e r f e r e n c e s  w e r e  e x p e c t e d .  C a u t i o n  m u s t  b e  t a k e n  w i t h
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th e  la b o r a to r y  g la s s w a r e s  b eca u se  th e  p r e s e n t  o f  t r a c e s  o f  
d e te r g e n t  cou ld  r e a c t  w ith  BTB and cau sed  la r g e  e r r o r  in  a n a ly ­
s i s ,  th e g la s sw a r e s  u sed  must be s c r u p u lo u s ly  c le a n e d  w ith  
s p e c ia l  a t t e n t io n  p a id  to  g r o u d -g la s s  s u r f a c e s .

The p rop osed  bromthymol b lu e  method has been  u sed  w ith  
com p lete  s a t i s f a c t i o n  in  q u a l i t y  c o n tr o l  o f  p ip e r a z in e  and i t s  
s a l t s  in  p h a rm a ceu tica l p r e p a r a t io n s . S in c e  a n a ly s i s  cou ld  be 
perform ed r a p id ly  and e c o n o m ic a lly  w ith  h ig h  a ccu ra cy  and good 
r e p r o d u c i b i l i t y .  I t  was u s u a l ly  more r e l i a b l e  f o r  r o u t in e  
d e te r m in a t io n s .
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