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FORMULATION OF NT TROFURANTOI N TABLETS FULFILLING 

THE PHARMACOP OF, I A J, SPEC T F I CAT I O N S  

E . A .  HosnyJr and A . M , S ,  Ahmed, 
Faci . i i ty  of Pharmacy, Al.-Azhilr l Jn i . ve r s i ty j  

N a s r  C i t y ,  clairo; Egypt, 

- F F - S TR F -. C! T . 
T h e  USP X X T T  s p e c i - f i e s  t h a t  t h e  d . i s i . n t e g r a . t i n n  

time for r i i i r o f u r a n t . o i n  t a - b l e t a  rniust he n o t  less t h a n  
30 m i n u t e s ;  n o t  1.ssS t.han 2 5 %  of i h e  druq is d.i.ssni.ved 

i n  60  m i n - u t e s  and n o i  less t .hari  8 5 %  i s  d i s m l . v e d  i n  120 

miniut-ea; T h e s e  s p s c i f i . c a t i o n s  were dnne  r:o m i n i m i z e  t h e  

side e f f e c t s  a.nd t.o achieve a proper b i n a v a j j a h i l i t y  

f o r  t h e  d.rug. 

On t . e s t i n g  t.he milrknt t . a h l e t  p r e p a r a t i o n  (Furildi1r1- 
t i n ) ,  i.t. w a s  f o u n d  t -hi l t  i t  d o e s  n o t  fi.t t n  t h e  [JSP 

s p e c i f i c a t . i o n s .  N i n e  n i  i ro f iu ran t -o in  t a h l e i  form1ii;lt inns 
were then t r i -4 and  each was stiudiecI f o r  d i s i n t e g r a t i o n  

time and R d i s s o l u t . j o n  j n  r . 1 1 ~  fjrst artd s e c o n d  h o ~ I r s .  

The b e s t  formula was f o u n d  Lo be c o n s i s t e d  O F  ,3dding 2 %  

of ~ 0 1 . 1  od i  on i n  40% of t . h e  s tart  i .ng grant13 e s  , c03.t ed 

wit.h 4% CAP and. a.d.di-ng anot .her  2% of co1i .odi .on i:n t h e  
r e m a i n i n g  60% of t . h e  g r a n a l e s ,  

*C!nrrespnnderice : I?epart.ment. of  Pharmaceut i c s ,  C:ol 1 egs  of  

Pharmacy, King daud. [ J n i v n r s i t y ,  P . 0 .  

Box: 2457  ; Riyadh 3 1 4 5 1  , S;si.iAi A r a b i a .  
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1632 HOSNY AND AHMED 

__ 1: .- NTRODCICT - -. I O N  - - - 

M R n Y  t . r i a l s  were made t o  reduce o r  m i n i m i z e  t : h e  

gas t ro  i ntest i. na 1. i n  t o  1.era nces o F n is t ro  iru r a n  t o  in 3. s we 1.1. 
a s  t .n  m a x i m i z e  i t s  b j o a v a i l a b < l i t . y .  A d j u s t i n g  t h e  
p a r t i c l e  s i ze  o f  n i . t r o f u r a n t 9 i . n  i n  hoth tah1et .a  and. 
c a p s u l e s  w a s  s t . u d i e d ( 1 - 4 )  , c ! o n t r o l l j n g  t.he i r i - v i t r o  
d i . s so l i i t : ion  a n d  i.n-vi.vo a . h s o r p t j o n  c h a r a c t e r i s t i c s  o f  

n i  t . r n f i . i r a n t o j  n w a s  wchj ever1 e j  t.tier by j n c r e a s l n g  t h e  
sol . i . ih i l i . ty(  5 6 ) o r  hy .??]l ist ing t .he pH( 7 ,  a ) . T h e  race 
of e x c r e t i o n  of e n t e r  ic-r.0a.t ed ? ablett: was g r e a t e r  t h a n  

p l a i n  u n c o a t e d  n i t r o f u r a n t n i n  tablets( 9 ) . 

No 2 t t e m p t . s  were d o n e  t.o soJvc? t h e  iihnvn two 
p r o b l e m s  of n i t r o f u r a n t o i - n  t a b l e t s  b y  c h a n y i . n y  t . h e  
cnmpnnmt  s of .  t h e  tablet. forn1i17at inr1 ,  

T h e  aim o f  t1.hi.s p a p e r  i.s 119 cont:ral. these s i d e  

e f fec t s  arid t o  maximize b j n a v a i l a h i l i t y  of r i i ? r ~ ~ f i i r a n -  
t o i n  t,dbl.er.s thror igh formulisi: ion of  t a h I . s t s  t h a t  comply 
wJi t h I ti0 11$P YXTT spec.i i i c a t  j r)rJs:( 3 0 1 , 
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FORMULATION OF NITROFURANTOIN TABLETS 1633 

r e t a i n i n g  on  s i e v e  No. 2 9 .  ‘Then s t a r c h ,  t a l c  a n d  
rnagnesii.i.m s t . ea . ra te  were a d d e d  t o  t.hc grar1i.i.i e s .  A f t e r  

d r y i . n g ,  t h e  granii.les were s ieved.  ngniin and. tha. t  re ta . ined .  
nri s i e v e  No, 2fi were cornpressed on 8 m m  set of pi inches 
and. d i e s .  

F o r m i u l a t i o n s ,  F i  a n d  F 2 ,  r ! n n t . a i n e d  4 a n d  5 %  o f  

CAP, r e s p e c t i v e l y ,  were prepared h y  s p r i - n k l i n g  t h e  
s n l . u t . i o n  o f  C!AP i n  ar!et(lr)F? or! 5 0 %  o f  t h e  p r e p a r e d  

s t a r t i n g  g ran iu l e s  to form a c o a t  a ro i ind .  t h e  coarse  
g r a n u l e s .  A f t e r  d r y i n g ,  m i x e d  w i t h  t h e  r e s t  o f  t h e  
g r a n l l l . e s  a,nd. t h e n  r e t n i n e d  on sieve No.  2 0 .  T h e n ,  

proceed a s  a h o v e ,  
F n r m i i i a t  i o n s ,  F? a n d  F ’ 4 ;  c o r r r t a i r ~ e d  2 a n d  3 %  o f  

col l .ndi .on C i , ,  rnspec t i . vn1 .y ;  were p r e p a r e d  b y  a d d i - n g  
c o l l o d i o n  C:T$ 1.ngot her w i t h  s t a r c h ,  t a l c  a n d  magnes i ium 

stoarate and mi xed w i . t h  t h . e  p r e p a r e d  ( ~ r a n i i 1 . e ~  
Formiil i1O f ?-om F5 t.o Fn w e r n  p repa rnd  by d i v i d i ng 

e a c h  formiI1.a. i n t . 0  t . w o  p a . r t s ,  T h e  f i r s t  p a . r t  w a s  
consj  st i rlg o i  chosen p e r c e n t a g e  of t . h e  c t a r ?  i n g  f o r m i l a  
excl.ucl.i.ng t h o  1 .1Ihr ica .n ts .  T o  t h i . s  p a . r t ,  CAP s o ? u t i o n  
was a d d e d  a s  a c o a t . .  T h e  other p a r t  of ttle g r . ; rn i i l e s  WRF. 

mi.xed. w i t h  c!o1 lod i .on  Cr,. T h e  t w o  p a r t s  were t h e n  mixed 
t o g e t - . h e r ,  a n d  1 1 . i b r j n a n t ~  w e r e  a d d e d  a n d  procreed a s  
a.hove . 

Fs w a s  p repa red  b y  m i x i n g  4 0 %  o f  1-he s t a r t i n g  
f o r m u l a  w i t h  2 %  c o l - l o d . i o n  C!L a n d  g r a n u l a t e d  h y  PVP 
sn1.ii.t i o r ) .  The f i n i s h e d  yrani . i l .es  w e r e  s p r a y e d  w i t h  4 %  

CAP i.n a c e t o n e ,  d r i e d  i n  a i r ’ .  T h e  o t h e r  6 0 %  o f  the 
granules wax mixed w i t h  2 %  co3 l o d i o n  CT,. The 2 p a r t s  
were m i x e d ,  lubricants were a d d e d  and t .hen t .he  f i . n a 1  
g r a n i n l e s  were compressed Tab1 e ( 1  ) i 1 I i ! s t ra te - td  t h e  
d i f f e r e n t  f o r m u l a e  s t u d i e d  a n d  t h e  a m o u n t  o f  e a c h  
i n g r e d i e n t . ,  
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FORMULATION OF NITROFURANTOIN TABLETS 1635 

~ . _ _ _  P i s i n t e g r a t i o n  Test 
T h e  d i s i n t . e g r a t i o n  t ime  of  6 t a b l e t s  o f  each.  

f o r m u l a t i o n  was d e t e r m i n e d .  a t  3 7 o C  i.n 9 0 0  m l  o f  
d i s t . i l l e d  w a t e r  u s i n g  Erweka. d i  s i n t e g r s t i o n  tesier Z T 4  

( G , M . E I H ,  ; Germany), 

D i s so l u t  - - i o n  
T h e  i n - v i t r o  d i s s o l u t . i o n  s tud ie s  were c a r r i e d  out. 

on commercial t3.blet .s  ( F u r a d a n t i n )  and on ea.ch of the 
p r e p a r e d  f n r m i . ! l a t i n n s  u s i n g  t h e  USP d i s s o l u t i o n  
a p p a r a t u s  I w i t h  a 1 0 0  rpm b a s k e t  r o t a t i o n .  The  
d i s s o l u t i o n  medium w i l s  900  m l  o f  ph0sphat .e  b u f f e r  pH 
7 . 2  a t  .17uC, Samples were withdrawn at. t h e  end of 1st- 
and 2nd hour of d i s s o l u t i o n  and assayed  spec t . rophoto-  
m e t r i c a l l y  a t  266 nm. 

- F E 8 ULT S A N D  P I S CU S S T ON 
On t e s t i n g  one form of n i t r o f u r a n t o i n  commerc ia l  

t a b l e t s  in .  t h e  local .  m a r k e t . ;  t . h e  d i s i n t . e g r a t i . o n  time 
( P T !  ob ta ined .  was o n l y  o n e  m i n u t e  t -he amount. of t h e  
d rug  d j s s o l v e d  a t  t .he end o f  the first. hour  and second 
h o u r s  w a s  3 9 %  a n d  5 9 % ,  r e s p e c t i v e l y  which is n o t  
a p p r o v e d .  The less d i s s o l u t i o n  percent  on t h e  second 
f i g u r e  w i l l  d -ec la re  improper therapei.1t.i.c e f f e c t  where  
o n l y  59% o f  t .he  dose assumed t o  be ahsorbed.  

T a b l e t s  c o n t a i n i n g  n i t r o f u r a n t o i n ,  i n  the s t a r t j . n g  
formula (F); d i s i . n t e g r a t e d  complete1.y a f t . e r  11 mi.n. and 
amounts nf  the drug  d isso lved .  a t  t h e  1 s t  and 2nd hour  
were found t o  be 2 5  and 529,  r e s p e c t i v e l y  which  is f a r  
from USP spec i f i ca . t . i on .  

The addit.i.on of 4 %  CAP a s  a rrnati-ng m a t e r i a l  i n  FI 
i n c r e a s e d  t h e  DT from 11 t o  1 5  m i n , ,  h u t  dec reased  t h e  
amount d i s s o l v e d  from 2 5  t o  2% .8% i n  60 min, and from 
5 2  t o  2 3 . 6 %  i n  120 min.  T h e  5% acIdi t . ion i n  FZ showed 
s i m i l a r  r e s u l t s  w i t h  smal.1 v a r i a t i o n  a s  o b s e r v e d  i n  
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1636 HOSNY AND AHMED 

T a h l e  ( 2 ) .  On t . h e  o t h e r  h a n d ,  t h e  a d d . i t i o n  o f  2 %  
c o i l o d i o n  C!T, a s  a p r o t e c t a n t .  i n  F3 d e c r e a s e d  t h e  PT t o  
h e  8 m i n . ,  a n d  i n c r e a s e d  t h e  amount. dj .ssolved of t h e  
driug t o  h e  56 and  6 7 %  1.n 60,and 120  mi.n. r e s p e c t i . v e 1 . y .  
T h e  3 %  a d d i t i o n  i n  F4 showed more d e c r e a s e  i n  DT ( S  
m i n .  ;I a n d  more i n c r e a s e  i.n t h e  amount di.ssol.ved ( 7 8  and  
9 3 % ) .  T h u s ,  i n c r e a s i n g  t h e  c o n c e n t r a t i o n  of CAP f rom 4 %  

t o  11% a.nd c n l l n d i o n  C!Tl f r o m  7.5; t o  S B  s e p a r a t e l y  i n  
formiula F showed t h e  same s e q u e n c e  of resi.1lt.s i , e ,  C!AP 
i n c r e a s e  t h e  DT and d e c r e a s e  t h e  amount d i . s s01ved  w h i 1 . e  
c o l l o d i o n  (:TI d e c r e a s e  t h e  DT and i n c r e a s e  t h e  dissolved. 
amount of t h e  d r u g  T h e s e  resi.11 t s  s u g g e s i  t h e  a d d i  t.1 on 

of CAP t.o a c h o s e n  p e r c e n t a g e  of  formiuia F as a c o a t ,  
t h e n  m i x i n g  t h e s e  g r a n u l e s  w i t h  i h e  r e m a i n i n g  p i l r t  

c o n t a i n i n g  c n b l o d i o n  CT, i n  o rder  t o  c o n t r o l  bo th  DT and 
t h e  d i s s o l v e d  d r u g ,  a s  s h o w n  f r o m  t h e  r e m a i n i n g  
f o r m u l a t i o n s .  

The a d d i t i o n  o f  l l ?  o f  C!AP t o  50% of t h e  grami i les  
and. S %  c o l l o d i o n  C L  t o  t - h e  o t h e r  h a l f  i n  F s  i-mproved 
h o t h  PT ( I 5  m i n . !  a n d  t h e  d i s s o l i i t i o n  (56 a n d  7 4 % ) .  

I n c r e a s i n g  t . h e  amount o f  magnesium s t - e a r a t e  f rom I mg 

t o  3 . 5  mg i n  t h e  a h o v e  f o r m u l a  w i t h  a c i j u s t i n g  t . h e  

g r a n u l e s  r a t i o  t.o h e  4 0 : 6 0 ,  a s  shown i n  F6 , i n c r e a s e d  
t h e  DT t o  he 1 6  m i n . ,  and improved t h e  d i s s o l v e d  amount 
a f t e r  t.he f i r s t .  h o u r  ( 6 5 % )  h u t  d e c r e a s e d  t h e m  t o  7 1 %  

a f t . e r  t .he  s e c o n d  h o u r ,  A n o t h e r  i n c r e a s e  i n  magnes ium 
s t ea ra t . e  ( 5  mg) w i t h  d e c r e a s i n g  t h e  c o n c e n t r a t . i o n  o f  
b o t h  CAP (108) and c o l l o d i o n  ( 5 % ) ;  t o  he a d d e d  t.o 3(1:7(! 

g r a n u l e s  r a t i o  i n  F7 , showed. a more i n c r e a s e  i n  DT (18 
m i n . )  and improved t h e  d i s s o l . i i t i o n  a f t e r  t h e  f i r s t  h o u r  
( 3 9 % )  hut-  decreased t h e  d i s s o l u t i o n  a f t e r  t h e  s e c o n d  
h o u r  from 7 1 %  t o  5 5 % .  F u r t h e r  i n c r e a s e  i n  magnesi l lm 
st.ewrat.e ( 6 . 5  mgj w i t h  f u r t . h e r  d e c r e a s e  i n  C4P ( 5 % )  and  
r e m a i n i n g  t h e  c o n c e n t r a t i o n  o f  c a l . l o d i o n  CT, A S  i n  F7 

and  u s i n g  t . h e  same g r a n u l e s  r a t i o  ( 3 0 : 7 0 )  showed. an 
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FORMULATION OF NITROFURANTOIN TABLETS 1637 

i n c r e a s e  i n  DT ( 2 1  mi-n. I a.nd a n  i n c r e a s e  f o r  b o t h  

r l i s s o l u t i o n  v a l u e s ,  45% and 7 0 %  a f t e r  60 and. 1 2 0  min .  I 

r e s p e c t i v e l y ,  
Fs I 1 a s t .  t r j  a i  , t . h e  amount  o f  co! 1 o d i  on (-!I, was 

divi-ded. i n t o  two e q u a l  p a r t s .  The f i r s t  p e r t  was added. 
t o  4 0 %  o f  t h e  p r e p a r e d  g r a n u l - e s  and  t h e n  s p r a y e d  by 
C A P .  The o t h e r  p a r t  of collodion CI, we.s added. t o  60% of 
the g r a n i i l e s ,  T h e  resi.il .t .s obi.a.ine!d w e r e  f o u n d  t n  he 

compl-y ing  wi . th  t h e  LISP's  s p e c i . f i c a . t i n n s  w h e r e  t h e  DT 
was  30 mi.n. ;  and. the amount nf d r u g  d i s s o i v e d  was 53% 
and. 8 7 %  a f t e r  60 and 1 2 0  m i n . ,  r e s p e c t i v e l y .  

The resvlts nf  a l l  t e s t e d  f o r m i i l a i j o n s  a r e  simrna- 
rized i n  T a . b l e ( 2 j .  

C o n t r o l  l i n g  t h e  d i s i n t e g r a t i o n  t i m e  a n d .  
m o d i f i c a t i o n  of t . h e  a b s o r p t i o n  p a i t e r n  of  ind. jvi .c l11al  

n i r r o f u r e n t o i n  d o s e s  by c o n t r o ? L i n g  r e l e a s e  j . n t o  t h e  
G J T  m i g h t  r e d l i c e  t h e  i i n d e s i . r s b j e  s i d e  e f f e c t s  n f  

n i. t r o  f i I  ra  n t o i n  . 
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A n o t h e r  p o i n t ,  w h i c h  a r o s e  in th1.s work, j s  t h e  

importance of t h e  amount of magnesium s t e a r a t e  added t o  

formulae F 5  t.o Fs , On i . n c r e a s j n g  i t s  amoiinr from 1. m a  
t o  7 . 5  rng pro longed  DT of t h e  r a b l e t s  p r o b a b l y  d u e  t o  
t h e  hydrophob ic  c h a r a c t e r s  of m a g n e s i u m  s t e a r a t e  i s  
o b t a i n e d .  

1. 

2 .  

3 ,  

4, 

5 ,  

6 .  

7 .  

8 .  

9 .  
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