
C H A P T E R  I I

M A T E R IA L S  A N D  M E T H O D S

M a te r ia ls

R aw  m aterials were used as received w ithou t fu rther purifica tion .

1 D r u g  s u b ta n c e s

Indom ethacin (M e rk in  L im ited . Hong K ong)

P iroxicam  (supplied by R otar Lab., manufactured by M ilano  

lab. Ita ly )

P irox icam  (supplied by Asian D rug and Chem ical,

Source from  H ong K ong)

2 C a r r ie r s

P -c y c lo d e x tr in  (R in g d e x ® , su pp lied  b y  Ram a P roduction  Co., 

L td . Thailand) w ith  w ater content o f  13.0 % พ /พ

3 E x c ip ie n ts

Lactose (The Lactose Company. Newzealand Co., L td .)

Stearic acid (supplied by Srichand U nited D ispensary Co., Ltd. 

Thailand)

Starch (supplied by Bhaesach Panich, Thailand)

Sodium starch g lyco la te (E xp lo tab® , Edw ard M andel, U .S .A .) 

PVP K o llid o n  30, (B A S F, W est Germany)

M agnesium  stearate (supplied by Pharmaceutical Science, 

Thailand)
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Talcum  (supplied by Pharmaceutical Science, Thailand)

Sodium  laury l sulfate (Farm ita lia  Carlo Erba, Ita ly )

4 R e a g e n ts

Potassium dihydrogen phosphate (M erck , Germany)

Sodium hydroxide (M e rck  Germany)

D isod ium  hydrogen phosphate (M e rck  Germany)

Phosphoric acid (Farm ita lia  Carlo Erba, Ita ly )

H yd roch lo ric  acid (Farm ita lia  Carlo Erba Ita ly )

C itr ic  acid (Farm ita lia  Carlo Erba, Ita ly )

Sodium ch loride (E. M erck , Germany)

M ethano l (H P LC  grade J.T. Baker บ . S .A .)

Capsule N o. 2 (H iap  Heng Pharmacy Co., L td . Thailand)

M e th o d s

1 P h a s e  S o lu b i l i t y  A n a ly s is

S o lub ility  measurements were carried out according to H iguchi 

and Conners. Excess amount o f  drug (100 mg) was added to an aqueous 

so lu tion conta in ing various concentrations o f  (3-cyclodextrin(0 -14 X 10' 1 M) 

The m ixtu re  was shaken in the sealed ampoules w ith  a constant 

temperature w ater bath (shaking w ater bath, CGA Pric is ion Scientific) 

con tro lled  at 3 5 ± l°c  and equilibrated fo r 24 hours. A fte r equ ilib rium  was 

reached the suspensions were filte red  through 0.45 pm  membrane filte r. 

The filtra tes  were analyzed spectrophotom etrica lly (Perkin  E lm er Lamda 

15) at about 320 nm fo r indom ethacin and 352 nm fo r p irox icam  using water 

as a blank. The effect o f  p -cyc lodextrin  on the absorption was negligib le. 

The P -cyc lodextrin  showed no absorbance at the w avelength measured.
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Phase so lub ility  curves were constructed by p lo tting  the 

concentration o f  P -cyclodextrin  versus concentration o f  the dissolved drug. 

Apparent so lu b ility  constants, K c, were calculated from  the stra ight line o f 

the so lu b ility  diagrams according to the equation.

K c =  Slone_______
Intercept (1-slope)

2 P r e p a r a t io n  o f  W e t  K n e a d e d  M ix tu r e s

2.1 Indom ethacin and B -C vclodextrin  Systems

Indom ethacin and P -cyc lodextrin  were accurately w eighed in 

certain ratios as shown in  Table 6. The preparations were prepared in  a 

m ortar w ith  pestle. F irs t P -cyclodextrin  was suspended in  certa in volumes 

o f  w ater as shown in  Table 6. Small portions o f  indom ethacin were then 

added and contm uously kneaded w ith  pestle fo r  30, 60 and 90 m inutes 

respectively, or un til the m ixtures were turned to be harden pastes. (W h ile  

kneading, the m ixtures were go ing to be harden) The creamy products 

were dried and passed through N o.25 mesh screen. The granules were 

dried in  the oven at 60 °c  fo r  3 hours. (Heraeus instrum ents) The dried 

granules were screened through N o.30 mesh screen and kep t in  close 

containers fo r  fu rther studies. The w et kneaded m ixtures were prepared 

both at ambient temperature and at 60 °c  o f  w ater bath

2.2 P iroxicam  and P -C vclodextrin  Systems

P iroxicam  and p -cyc lodextrin  were w et kneaded in  the same 

manner as indom ethacin and P -cyc lodextrin  systems. P irox icam  and P" 

cyc lodextrin  were accurately weighed in certa in ratios and w et kneaded



32

w ith  volumes o f  w ater as shown in  Table 7. The co lors o f  w e t kneaded 

m ixtures were changed from  o ff-w h ite  to ye llow ish  pastes due to 

tautom erism  o f  p iroxicam . The m ixtures were dried in  the oven and 

passed through N o.25 mesh screen. The granules were dried at 60 °c  fo r  3 

hours. A fte r  dry ing, the co lo r o f  granules changed fro m  ye llow ish  to 

creamy grandes. The grandes were kept in  closed containers fo r  fu rther 

studies. The w et kneaded m ixtures were prepared both at ambient 

temperature and at 60 ๐c  o f  w ater bath.

Table 6 Indom ethacin and p -C yc lodex trin  Systems

For 1:1 m olar ratio

indom ethacin

(gm)

P-cyclodextrin

(gm)

vo l. o f  w ater 

(m l)

kneading tim e 

(m inutes)

5 18.23 11.6 (50 %พ/พ) 30, 60, 90

5 18.23 23.2 (100 %w/w) 30, 60, 90

5 18.23 34.8 (150 %w/w) 30, 60, 90

For 1:2 m olar ra tio

indom ethacin

(gm)

p -cyc lodextrin  

(gm)

vol. o f  w ater 

(m l)

kneading tim e 

(m inutes)

5 36.46 20.7 (50 % พ/พ) 30, 60, 90

5 36.46 41.4 (100% พ/พ) 30, 60, 90

5 36.46 62.1 (150 % พ/พ) 30, 60, 90
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T a b l e  7 P i r o x i c a m  a n d  P - C y c l o d e x t r i n  S y s t e m s

F o r  1:1 m o l a r  r a t i o

p i r o x i c a m

( g m )

P - c y c l o d e x t r i n

( g m )

v o l .  o f  w a t e r  

( m l )

k n e a d i n g  t i m e  

( m i n u t e s )

4 1 5 .7 4 9 .9  ( 5 0 %  พ / พ ) 3 0 , 6 0 , 9 0

4 1 5 .7 4 1 9 .8 ( 1 0 0  %  พ / พ ) 3 0 , 6 0 , 9 0

4 1 5 .7 4 2 9 .7 ( 1 5 0  %  พ / พ ) 3 0 , 6 0 , 9 0

F o r  1 :2  m o l a r  r a t i o

p i r o x i c a m

( g m )

P - c y c l o d e x t r i n

( g m )

v o l .  o f  w a t e r  

( m l )

k n e a d i n g  t i m e  

( m i n u t e s )

4 3 1 .4 8 1 7 .7  ( 5 0 %  พ / พ ) 3 0 , 6 0 , 9 0

4 3 1 .4 8 3 5 .4 ( 1 0 0  %  พ / พ ) 3 0 , 6 0 , 9 0

4 3 1 .4 8 5 3 .1 ( 1 5 0  %  พ / พ ) 3 0 , 6 0 , 9 0

3  P r e p a r a t i o n  o f  G r o u n d  D r u g s

I n d o m e t h a c i n  a n d  p i r o x i c a m  w e r e  s e p a r a t e l y  k n e a d e d  i n  a  m o r t a r  

w i t h  p e s t l e  i n  t h e  s a m e  m a n n e r  a s  w e t  k n e a d e d  p r o c e d u r e  b u t  e x c l u d e d  P -  

c y c l o d e x t r i n  a n d  w a t e r .  T h e  g r o u n d  d r u g s  w e r e  k n e a d e d  f o r  9 0  m i n u t e s .

4  P r e p a r a t i o n  o f  P h y s i c a l  M i x t u r e s

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

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

g r o u n d  i n d o m e t h a c i n ,  p i r o x i c a m  ( p o w d e r  f r o m  3 )  a n d  p - c y c l o d e x t r i n  w e r e  

a c c u r a t e l y  w e i g h e d  t o  h a v e  w e i g h t s  l i s t e d  i n  T a b l e  6 a n d  7 . S e p a r a t e l y
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m i x e d  t h e  g r o u n d  d r u g  w i t h  P - c y c l o d e x t r i n  i n  t h e  p r o p o r t i o n  o f  b o t h  d r u g s :  

[3- c y c l o d e x t r i n  1:1 a n d  1 :2  m o l a r  r a t i o .  T h e  m i x t u r e s  w e r e  b l e n d e d  f o r  10 

m i n u t e s  a n d  k e p t  i n  c l o s e d  c o n t a i n e r s  f o r  f u r t h e r  s t u d i e s .

5 P r e p a r a t i o n  o f  G r o u n d  D r u g s  w i t h  1 .0  % w / w  S o d i u m  L a u r y l  

S u l f a t e

T h e  g r o u n d  i n d o m e t h a c i n  ( p o w d e r  f r o m  3 )  w e r e  m i x e d  w i t h

1 .0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  b y  u s i n g  m o r t a r  a n d  p e s t l e .  T h e  s o d i u m  

l a u r y l  s u l f a t e  w a s  u s e d  b o t h  in  s o l u t i o n  a n d  in  p o w d e r  f o r m s .  F o r  s o l u t i o n  

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

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

T h e  g r o u n d  p i r o x i c a m  ( p o w d e r  f r o m  3 )  w e r e  m i x e d  w i t h  1 .0  %  

พ / พ  s o d i u m  l a u r y l  s u l f a t e  p r e p a r e d  b y  d i s s o l v i n g  s o d i u m  l a u r y l  s u l f a t e  in  

a q u e o u s  P V P  K  3 0  s o l u t i o n .

6  P r e p a r a t i o n  o f  I n d o m e t h a c i n ,  P i r o x i c a m  F r e e z e - d r i e d  

I n c l u s i o n  C o m p l e x

I n d o m e t h a c i n - P - c y c l o d e x t r i n  a n d  p i r o x i c a m - P - c y c l o d e x t n n  

i n c l u s i o n  c o m p l e x e s  w e r e  p r e p a r e d  a s  a  c o m p a r a t i v e  ร ณ d y  f o r  t h e  

c h a r a c t e r i z a t i o n  o f  t h e  w e t  k n e a d e d  m i x t u r e s .  T h e  f r e e z e - d r i e d  m e t h o d  

w a s  u s e d  i n  t h e  p r e p a r a t i o n .

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

D i s s o l v e d  e x a c t  a m o u n t  o f  P - c y c l o d e x t r i n  ( a s  s h o w n  i n  T a b l e  8 ) 

i n  a b o u t  2 5  m l .  o f  w a t e r ,  t h e n  w a r m e d  t h e  s u s p e n s i o n  t o  a b o u t  6 0  ° c  u n t i l  

P - c y c l o d e x t r i n  w a s  t o t a l l y  d i s s o l v e d .  E x a c t  a m o u n t s  o f  d r u g s  ( T a b l e  8 )  

w e r e  a d d e d  a n d  m i x e d  o n  m a g n e t i c  s t i r r e r .  A m m o n i u m  h y d r o x i d e  s o l u t i o n
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w a s  a d d e d  d r o p s  b y  d r o p s  u n t i l  d r u g s  w e r e  d i s s o l v e d  ( K u r o z u m i ,  M .  e t  a l .  

1 9 7 5 ; B e t t i n e t t i ,  G . p .  1 9 8 8  a n d  P a s i n i ,  M .  1 9 9 0 ) . T h e  s o l u t i o n s  w e r e  t h e n  

f r e e z e - d r i e d .  ( T r i p h i l i z e r  F T S ,  บ . S . A . )

T a b l e  8 I n d o m e t h a c i n ,  P i r o x i c a m  f r e e z e - d r i e d  i n c l u s i o n  c o m p l e x

I n d o m e t h a c i n - P  c y c l o d e x t r i n  i n c l u s i o n  c o m p l e x

m a t e r i a l s 1:1 m o l a r  r a t i o 1 .2  m o l a r  r a t i o

i n d o m e t h a c i n 10 0  m g 1 0 0  m g

P - c y c l o d e x t r i n 3 6 5  m g 7 3 0  m g

P i r o x i c a m - P - c y c l o d e x t r i n  i n c l u s i o n  c o m p l e x

m a t e r i a l s 1:1 m o l a r  r a t i o 1 :2  m o l a r  r a t i o

p i r o x i c a m 8 0  m g 8 0  m g

P - c y c l o d e x t r i n 3 1 5  m g 6 3 0  m g

P r e p a r a t i o n  o f  I n d o m e t h a c i n  C a p s u l e s

T h e  w e t  k n e a d e d  m i x t u r e s  o f  i n d o m e t h a c i n - P - c y c l o d e x t r i n  

( m i x t u r e s  f r o m  2 .1 ) ,  t h e  p h y s i c a l  m i x t u r e s  ( m i x t u r e s  f r o m  4 ) ,  t h e  m i x t u r e s  

o f  g r o u n d  i n d o m e t h a c i n  w i t h  1.0 %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  b o t h  in  

s o l u t i o n  a n d  i n  p o w d e r  f o r m s  ( m i x t u r e  f r o m  5 )  w e r e  f o r m u l a t e d  i n t o  

c a p s u l e s  w i t h  t h e  c o m p o s i t i o n s  a s  s h o w n  in  T a b l e  9  a n d  10.

r ) c f c 5  £ ๖  1 4 -
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T a b l e  9  T h e  C o m p o s i t i o n s  o f  I n d o m e t h a c i n  C a p s u l e s :

F o r  i n d o m e t h a c i n :  p - c y c l o d e x t r i n

I n g r e d i e n t s 1:1 m o l a r  r a t i o 1 :2  m o l a r  r a t i o

i n d o m e t h a c i n * 2 5 .0 m g 2 5 .0 m g

p - c y c l o d e x t r i n * 9 1 .0 m g 1 8 2 .0 m g

l a c t o s e 1 4 0 .0 m g 5 0 .0 m g

s t e a r i c  a c i d 2 .0 m g 2 .0 m g

* t h e  m i x t u r e s  p r e p a r e d  a c c o r d i n g  t o  ( 2 .1 )

T a b l e  10 I n d o m e t h a c i n  g r o u n d  d r u g  w i t h  1 .0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e

I n d o m e t h a c i n * 2 5 .0  m g

s o d i u m  l a u r y l  s u l f a t e * 0 .2 5  m g

L a c t o s e 2 4 0 .0  m g

S t e a r i c  a c i d 2 .0  m g

* t h e  m i x t u r e s  p r e p a r e d  a c c o r d i n g  t o  ( 5 )

( T h e  f o r m u l a t i o n  o f  m i x t u r e  o f  i n d o m e t h a c i n  g r o u n d  d r u g  a n d  

l a c t o s e  w a s  t h e  s a m e  a s  t h a t  o f  m i x t u r e  o f  i n d o m e t h a c i n  a n d  1 .0  %  พ / พ  

s o d i u m  l a u r y l  s u l f a t e  e x c e p t  w i t h o u t  s o d i u m  l a u r y l  s u l f a t e . )

M e t h o d  o f  p r e p a r a t i o n  o f  i n d o m e t h a c i n  c a p s u l e s

T h e  r e q u i r e d  q u a n t i t i e s  o f  t h e  w e t  k n e a d e d  m i x t u r e s ,  t h e  p h y s i c a l  

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

c o n t a i n e r  f o r  5 m i n u t e s .  T h e n  s t e a r i c  a c i d  w a s  a d d e d  a n d  m i x e d  a l t o g e t h e r  

f o r  a n o t h e r  3 m i n u t e s .  T h e  f i n a l  m i x t u r e s  w e r e  t h e n  f i l l e d  in  c a p s u l e  N o .  2
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u s i n g  s e m i a u t o m a t i c  c a p s u l e  f i l l i n g  m a c h i n e .  ( P a n v i v  A  0 1 , U n i o n  

C h e m i c a l  a n d  S u r g i c a l ) .  I n  c a s e  o f  u s i n g  1.0 %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  

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

s u l  f a t e  s o l u t i o n ,  t h e n  s i e v e d  t h r o u g h  N o . 3 0  m e s h  s c r e e n ,  d r i e d  i n  t h e  o v e n  

a t  6 0  ๐c  f o r  3 h o u r s .  T h e  g r a n u l e s  w e r e  m i x e d  w i t h  l a c t o s e  a n d  s t e a r i c  a c i d  

i n  t h e  s a m e  m a n n e r  a s  m e n t i o n e d  a b o v e  a n d  f i l l e d  i n  c a p s u l e  N o .  2. 

C o n c o m i t a n t  p r e p a r e d  t h e  c a p s u l e s  u s i n g  1.0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  

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

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

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

v a r i a t i o n ,  c o n t e n t  a n d  d i s s o l u t i o n .

P r e p a r a t i o n  o f  P i r o x i c a m  T a b l e t s

T h e  c o m p o s i t i o n s  o f  p i r o x i c a m  t a b l e t s  w e r e  s h o w n  i n  T a b l e  12. 

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

P i r o x i c a m - ( 3 - c y c l o d e x t r i n  w e t  k n e a d e d  m i x t u r e s  ( m i x t u r e s  f r o m  2 .2 ) ,  

p h y s i c a l  m i x t u r e s  ( m i x t u r e s  f r o m  4 ) ,  a n d  g r o u n d  p i r o x i c a m  w e r e  s e p a r a t e l y  

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

m o r t a r .  P V P  K  3 0  a q u e o u s  s o l u t i o n ,  a  g r a n u l a t i n g  a g e n t ,  w e r e  a d d e d  a n d  

m i x e d  w i t h  p e s t l e  f o r  10 m i n u t e s .  T h e  m i x t u r e s  w e r e  s i e v e d  t h r o u g h  N o .  16 

m e s h  s c r e e n ,  d r i e d  t h e  g r a n u l e s  i n  t h e  o v e n  a t  6 0  ๐c  f o r  3 h o u r s .  T h e  d r i e d  

g r a n u l e s  w e r e  s i e v e d  t h r o u g h  N o .  18 m e s h  s c r e e n .  A n o t h e r  p o r t i o n  o f  

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

d r i e d  g r a n u l e s  a n d  m i x e d  t o g e t h e r  i n  p l a s t i c  b a g  f o r  10 m i n u t e s ,  t h e n  

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

w i t h  f l a t - f a c e d  p u n c h  10 c m .  in  d i a m e t e r .  F o r  t h e  p r e p a r a t i o n  o f  p i r o x i c a m  

t a b l e t s  u s i n g  1 .0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  a s  w e t t i n g  a g e n t ,  t h e  t a b l e t s
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w e r e  p r e p a r e d  i n  t h e  s a m e  m a n n e r  a s  b e f o r e  b u t  P V P  K  3 0  s o l u t i o n  w a s  

m i x e d  w i t h  s o d i u m  l a u r y l  s u l f a t e  b e f o r e  u s i n g  a s  a  g r a n u l a t i n g  a g e n t .  T h e  

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

c o n t e n t ,  d i s i n t e g r a t i o n  a n d  d i s s o l u t i o n .

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

m i x e d  w i t h  s t a r c h  a n d  l a c t o s e ,  w e r e  f o r m u l a t e d  a s  p r e v i o u s .  B u t  r e p l a c i n g  

( 3 - c y c l o d e x t r i n  w i t h  t h e  m i x t u r e  o f  s t a r c h  a n d  l a c t o s e  i n  t h e  p r o p o r t i o n  o f  

1 :2  พ / พ  ( s t a r c h  8 0  m g :  l a c t o s e  160  m g  p e r  t a b l e t )

T a b l e  11 F o r m u l a t i o n  o f  I n d o m e t h a c i n  C a p s u l e s  a n d  P r e p a r a t i o n  

C o n d i t i o n s

R x m o l a r

r a t i o

v o l .  o f  w a t e r  

( m l )

k n e a d i n g  

t i m e  ( m i n . )

k n e a d i n g

c o n d i t i o n

1-1 1:1 1 1 . 6 ( 5 0 % ) 3 0 a m b i e n t

1-2 1:1 1 1 . 6 ( 5 0 % ) 6 0 a m b i e n t

1-3 1:1 1 1 . 6 ( 5 0 % ) 9 0 a m b i e n t

1-4 1:1 2 3 .2 ( 1 0 0  % ) 3 0 a m b i e n t

1-5 1:1 2 3 .2 ( 1 0 0  % ) 6 0 a m b i e n t

1-6 1:1 2 3 .2  ( 1 0 0 % ) 9 0 a m b i e n t

1 -7 1:1 3 4 .8  (1 5 0  % ) 3 0 a m b i e n t

1-8 1:1 3 4 .8  (1 5 0  % ) 6 0 a m b i e n t

1 -9 1:1 3 4 .8 ( 1 5 0  % ) 9 0 a m b i e n t

I - 10 1:1 1 1 . 6 ( 5 0 % ) 2 0 w a t e r  b a t h  6 0  ๐c

1-11 1:1 2 3 .2 ( 1 0 0  % ) 3 0 w a t e r  b a t h  6 0  ° c

1 -12 1:1 2 3 .2 ( 1 0 0  % ) 55 w a t e r  b a t h  6 0  ๐c

1-13 1:1 3 4 .8  (1 5 0  % ) 3 0 w a t e r  b a t h  6 0  ๐c
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T a b l e  1 l ( c o n t . )  F o r m u l a t i o n  o f  I n d o m e t h a c i n  C a p s u l e s  a n d  P r e p a r a t i o n  
C o n d i t i o n s

R x m o l a r

r a t i o

v o l .  o f  w a t e r

( m l )

k n e a d i n g  

t i m e  ( m i n )

k n e a d i n g

c o n d i t i o n

1 -1 4 1:2 2 0 .7  (5 0  % ) 3 0 a m b i e n t

1 -15 1:2 2 0 .7  (5 0  % ) 6 0 a m b i e n t

1 -1 6 1:2 2 0 .7  (5 0  % ) 9 0 a m b i e n t

1 -1 7 1:2 4 1 . 4 ( 1 0 0 % ) 3 0 a m b i e n t

1 -18 1:2 4 1 .4  ( 1 0 0 % ) 6 0 a m b i e n t

1 -1 9 1:2 4 1 .4  ( 1 0 0 % ) 9 0 a m b i e n t

1 -2 0 1:2 6 2 .1  (1 5 0  % ) 3 0 a m b i e n t

1-21 1:2 6 2 .1  (1 5 0  % ) 6 0 a m b i e n t

1 -2 2 1:2 6 2 .1  ( 1 5 0  % ) 9 0 a m b i e n t

1 -23 1:2 2 0 .7  (5 0  % ) 15 w a t e r  b a t h  6 0  ° c

1-24 1:2 4 1 .4 ( 1 0 0  % ) 3 0 w a t e r  b a t h  6 0  ° c

1-25 1:2 6 2 .1  ( 1 5 0  % ) 3 0 w a t e r  b a t h  6 0  ° c

1 -2 6 1:2 6 2 .1  (1 5 0  % ) 5 0 w a t e r  b a t h  6 0  ° c

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

I - 2 7 ( p ) i n d o m e t h a c i n  g r o u n d  d r u g  m i x  w i t h  

1 .0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  ( p o w d e r )

I - 2 7 ( s ) i n d o m e t h a c i n  g r o u n d  d r u g  m i x e s

w i t h  1 .0  %  พ / พ  s o d i u m  l a u r y l  s u l f a t e  ( s o l u t i o n )

1 -2 8 i n d o m e t h a c i n :  P - c y c l o d e x t r i n  p h y s i c a l  m i x t u r e  

1:1 m o l a r  r a t i o

1 -2 9 i n d o m e t h a c i n :  P - c y c l o d e x t r i n  p h y s i c a l  m i x t u r e  

1:2 m o l a r  r a t i o

1 -3 0 i n d o m e t h a c i n  g r o u n d  d r u g  m i x  w i t h  l a c t o s e



40

T a b l e  12 T h e  C o m p o s i t i o n  o f  P i r o x i c a m  T a b l e t s :

F o r  p i r o x i c a m  : P - c y c l o d e x t r i n

I n g r e d i e n t s 1:1 m o l a r  r a t i o 1 :2  m o l a r  r a t i o

p i r o x i c a m * 2 0 .0 m g 2 0 .0 m g

P - c y c l o d e x t r i n * 7 8 .7 m g 1 5 7 .4 m g

s t a r c h 5 5 .0 m g 3 0  .0 m g

l a c t o s e 1 1 0 .0 m g 6 0 .0 m g

s o d i u m  s t a r c h  g l y c o l a t e 2 2 .3 m g 2 2 .3 m g

P V P K 3 0 3 .0 m g 3 .0 m g

t a l c 3 .0 m g 3 .0 m g

m a g n e s i u m  s t e a r a t e 1.5 m g 1.5 m g

* t h e  m i x t u r e s  p r e p a r e d  a c c o r d i n g  t o  ( 2 .2 )

T a b l e  13 F o r m u l a t i o n  o f  P i r o x i c a m  T a b l e t s  a n d  P r e p a r a t i o n  

C o n d i t i o n s

R x m o l a r

r a t i o

v o l . o f  w a t e r  

( m l )

k n e a d i n g  t i m e  

( m i n u t e s )

k n e a d i n g

c o n d i t i o n

P -1 1:1 9 .9  (5 0  % ) 3 0 a m b i e n t

P -2 1:1 9 .9  (5 0  % ) 6 0 a m b i e n t

P -3 1:1 9 .9  (5 0  % ) 9 0 a m b i e n t

P -4 1:1 1 9 .8 ( 1 0 0 % ) 3 0 a m b i e n t

P -5 1:1 19 .8  ( 1 0 0 % ) 6 0 a m b i e n t

P -6 1:1 1 9 .8 ( 1 0 0 % ) 9 0 a m b i e n t

P -7 1:1 2 9 .7 ( 1 5 0 % ) 3 0 a m b i e n t

P -8 1:1 2 9 .7  ( 1 5 0 % ) 6 0 a m b i e n t
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T a b l e  1 3 ( c o n t . )  F o r m u l a t i o n  o f  P i r o x i c a m  T a b l e t s  a n d  P r e p a r a t i o n  

C o n d i t i o n s

R x m o l a r v o l . o f  w a t e r k n e a d i n g  t i m e k n e a d i n g

r a t i o ( m l ) ( m i n u t e s ) c o n d i t i o n

P -9 1:1 2 9 .7 ( 1 5 0 % ) 9 0 a m b i e n t

P -1 0 1:1 9 .9  (5 0  % ) 7 w a t e r  b a t h  6 0  ° c

P -1 1 1:1 1 9 .8 ( 1 0 0 % ) 17 w a t e r  b a t h  6 0  ๐c

P -1 2 1:1 2 9 .7 ( 1 5 0 % ) 25 w a t e r  b a t h  6 0  ° c

P -1 3 1:2 1 7 .7  (5 0  % ) 3 0 a m b i e n t

P -1 4 1:2 1 7 .7  ( 5 0  % ) 6 0 a m b i e n t

P -1 5 1:2 1 9 .8 ( 1 0 0 % ) 3 0 a m b i e n t

P -1 6 1:2 3 5 .4 ( 1 0 0 % ) 6 0 a m b i e n t

P -1 7 1:2 3 5 .4  ( 1 0 0 % ) 9 0 a m b i e n t

P -1 8 1:2 5 3 .1  ( 1 5 0 % ) 3 0 a m b i e n t

P -1 9 1:2 5 3 .1  ( 1 5 0 % ) 6 0 a m b i e n t

P -2 0 1:2 5 3 .1  ( 1 5 0 % ) 9 0 a m b i e n t

P -2 1 1:2 1 7 .7  (5 0  % ) 10 w a t e r  b a t h  6 0  ° c

P -2 2 1:2 3 5 .4 ( 1 0 0 % ) 18 w a t e r  b a t h  6 0  ° c

P -2 3 1:2 5 3 .1  ( 1 5 0 % ) 3 0 w a t e r  b a t h  6 0 ° c

P -2 4 1:2 5 3 .1  ( 1 5 0 % ) 5 0 w a t e r  b a t h  6 0  ° c

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

P - 2 5 p i r o x i c a m :  p - c y c l o d e x t r i n  p h y s i c a l  m i x t u r e  1: 1 m o l a r  r a t i o

P - 2 6 p i r o x i c a m : p - c y c l o d e x t r i n  p h y s i c a l  m i x t u r e  1: 2  m o l a r  r a t i o

P - 2 7 p i r o x i c a m  g r o u n d  d r u g  m i x  w i t h  1.0 %  พ / พ  s o d u m  l a u r y l

s u l f a t e

P - 2 8 p i r o x i c a m  g r o u n d  d r u g  m i x  w i t h  l a c t o s e
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T h e  p i r o x i c a m  t a b l e t s ,  u s i n g  t h e  p i r o x i c a m  r a w  m a t e r i a l  s u p p l i e d  

f r o m  A s i a n  D r u g  a n d  C h e m i c a l ,  s o u r c e  f r o m  H o n g  K o n g  w e r e  p r e p a r e d  in  

t h e  s a m e  m a n n e r s  a c c o r d i n g  t o  t h e  f o r m u l a s  P - 1 ,  P - 1 3 ,  P - 2 5 ,  P - 2 7 ,  P - 2 8

C h a r a c t e r i z a t i o n  o f  T h e  M i x t u r e s

1. S c a n n i n g  E l e c t r o n  M i c r o s c o p e

E l e c t r o n  p h o t o m i c r o g r a p h s  o f  t h e  g r o u n d  d r u g s ,  P - c y c l o d e x t r i n ,  

t h e  w e t  k n e a d e d  m i x t u r e s  a n d  p h y s i c a l  m i x t u r e s  w e r e  o b s e r v e d  b y  u s i n g -  

s c a n n i n g  e l e c t r o n  m i c r o s c o p e .  ( J e o l  J S M - T  2 2 0 A , J a p a n )  T h e  s a m p l e s  w e r e  

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

2 . I n f r a r e d  S p e c t r o p h o t o m e t e r

I n f r a r e d  s p e c t r a  o f  t h e  g r o u n d  d r u g s ,  p - c y c l o d e x t r i n ,  t h e  w e t  

k n e a d e d  m i x t u r e s  a n d  p h y s i c a l  m i x t u r e s  w e r e  m e a s u r e d  u s i n g  i n f r a - r e d  

s p e c t r o p h o t o m e t e r .  ( P e r k i n  E l m e r  6 5 4 )  A l l  s a m p l e s  w e r e  i n  t h e  f o r m  o f  

p o t a s s i u m  b r o m i d e  d i s c s .  T h e  s c a n n i n g  t i m e  w a s  6  m i n u t e s .

3 . D i f f e r e n t i a l  S c a n n i n g  C a l o r i m e t e r

D S C  T h e r m o g r a m s  w e r e  o b t a i n e d  f r o m  M e t t l e r  T h e r m a l  A n a l y z e r .  

( M e t t l e r  T A  3 0 0 0  e q u i p p e d  w i t h  D S C  2 0 )  T h e  i n s t r u m e n t  w a s  c a l i b r a t e d  

w i t h  i n d i u m .  A l l  m e a s u r e m e n t s  w e r e  c a r r i e d  o u t  u s i n g  3 - 7  m g  o f  s a m p l e s  

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

t e m p e r a t u r e  r a n g e  o f  5 0 -2 5 0  ° c  w i t h  t h e  s c a n n i n g  r a t e  2 0  ° K / m i n .

4 . X - r a y  D i f f r a c t o m e t e r

S a m p l e s  w e r e  i n v e s t i g a t e d  b y  X - r a y  d i f f r a c t o m e t e r .  ( J D X - 8 0 3 0 ,  

J a p a n )  A l l  d i f f r a c t i o n  s p e c t r a  w e r e  s c a n n e d  f r o m  5 - 4 0  °  i n  t e r m  o f  t h e
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2 0  a n g l e .

5 .  W e t t a b i l i t y

T h e  m e t h o d  u s e d  i n  t h e  w e t t a b i l i t y  ร ณ d i e d  w a s  a n  u p w a r d  

m i g r a t i o n  o f  w a t e r  i n  a  s m a l l  g l a s s  c o l u m n  p a c k e d  w i t h  1 .0  g m .  o f  s a m p l e s .  

T h e  g r o u n d  d r u g s ,  p h y s i c a l  m i x t u r e s  a n d  w e t  k n e a d e d  m i x t u r e s  w e r e  f i l l e d  

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

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

T a b l e t s  a n d  C a p s ฟ e s  E v a l u a t i o n s

1 W e i g h t  v a r i a t i o n

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

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

2 H a r d n e s s

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

o f  3 -6  K p .  T h e  h a r d n e s s  w a s  m e a s u r e d  u s i n g  h a r d n e s s  t e s t e r .  

( S c h l e u n i g e r ,  S w i t z e r l a n d )  M e a n  o f  f i v e  d e t e r m i n a t i o n s  w a s  c a l c u l a t e d .

3 . F r i a b i l i t y

T w e n t y  t a b l e t s  w e r e  w e i g h e d  a n d  i n s e r t e d  i n t o  a  f r i a b i l a t o r  

( E r w e k a  f r i a b i l a t o r ) ,  r e v o l v i n g  10 0  t i m e s  i n  4  m i n u t e s .  A t  t h e  e n d  o f  t h e  

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

c a l c u l a t e d .

4  D i s i n t e g r a t i o n

D i s i n t e g r a t i o n  w a s  d e t e r m i n e d  a c c o r d i n g  t o  U S P  m e t h o d .  T h e  

t a b l e t s  w e r e  p l a c e d  i n  e a c h  t u b e  o f  t h e  a p p a r a ณ ร. T h e  a p p a r a ณ ร w a s
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o p e r a t e d  u s i n g  w a t e r  a s  t h e  m e d i u m  a n d  m a i n t a i n e d  a t  3 7 ±  1 ๐c .  T h e  t i m e  

w a s  r e c o r d e d  w h e n  a l l  t a b l e t s  ( 6  d e t e r m i n a t i o n s )  w e r e  t o t a l l y  d i s i n t e g r a t e d .

5 C o n t e n t  o f  I n d o m e t h a c i n

T h e  c o n t e n t  o f  i n d o m e t h a c i n  w a s  s p e c t r o p h o t o m e t r i c a l l y  a s s a y e d .  

A c c u r a t e l y  w e i g h e d  a n d  d i s s o l v e d  a b o u t  5 0  m g  o f  i n d o m e t h a c i n  i n  10 

m i l l i l i t r e s  o f  w a t e r ,  a l l o w e d  t o  s t a n d  f o r  10 m i n u t e s  a n d  s w i r l e d  

o c c a s i o n a l l y .  A d d e d  7 5  m i l l i l i t r e s  o f  m e t h a n o l ,  s h o o k  w e l l ,  a d d e d  

s u f f i c i e n t  m e t h a n o l  t o  p r o d u c e  1 0 0 .0  m i l l i l i t r e s  a n d  f i l t e r e d .  T o  f i v e  

m i l l i l i t r e s  o f  t h e  f i l t r a t e  a d d e d  s u f f i c i e n t  v o l u m e  o f  a  m i x t u r e  o f  e q u a l  

v o l u m e s  o f  m e t h a n o l  a n d  p h o s p h a t e  b u f f e r  p H  7 .2  t o  p r o d u c e  1 0 0 .0  

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

3 1 8  n m .  T h e  c o n t e n t  o f  i n d o m e t h a c i n  w a s  c a l c u l a t e d  f r o m  t h e  s t a n d a r d  

c u r v e  p r e p a r e d  i n  t h e  s a m e  m a n n e r .

6 C o n t e n t  o f  P i r o x i c a m

T h e  c o n t e n t  o f  p i r o x i c a m  w a s  s p e c t r o p h o t o m e t r i c a l l y  a s s a y e d .  

A c c u r a t e l y  w e i g h e d  a n d  d i s s o l v e d  a b o u t  5 0  m g  o f  p i r o x i c a m  a n d  d i s s o l v e d  

in  7 0  m i l l i l i t r e s  o f  0 .0 1  N  m e t h a n o l i c  h y d r o c h l o r i c  a c i d  s o l u t i o n ,  s h o o k  f o r  

3 0  m i n u t e s  a n d  d i l u t e d  t o  1 0 0 .0  m i l l i l i t r e s  w i t h  t h e  s a m e  m e d i u m ,  f i l t e r e d  i f  

n e c e s s a r y .  D i l u t e d  t w o  m i l l i l i t r e s  o f  t h e  f i l t r a t e  w i t h  t h e  s a m e  s o l u t i o n  t o

1 0 0 .0  m i l l i l i t r e s  a n d  m e a s u r e d  t h e  a b s o r b a n c e  o f  t h e  r e s u l t i n g  s o l u t i o n  a t  

3 3 3  n m .  T h e  c o n t e n t  o f  p i r o x i c a m  w a s  c a l c u l a t e d  f r o m  t h e  s t a n d a r d  c u r v e  

p r e p a r e d  i n  t h e  s a m e  m a n n e r .
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7 D i s s o l u t i o n  o f  I n d o m e t h a c i n  C a p s u l e s

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

a c c o r d i n g  t o  t h e  U S P  m e t h o d ,  u s i n g  r o t a t i n g  b a s k e t .  T h e  d i s s o l u t i o n  

m e d i u m  w a s  7 5 0  m i l l i l i t r e s  o f  p h o s p h a t e  b u f f e r  p H  7 . 2 : w a t e r = l : 4 ,  w a r m e d  

a t  3 7 ± 0 .5  °c. T h e  b a s k e t s  w e r e  r o t a t e d  a t  t o o  r p m .  A t  t i m e  i n t e r v a l  5 , 10, 

15, 2 0 , 2 5  a n d  3 0  m i n u t e s ,  s u c c e s s i v e  p o r t i o n s  o f  5 .0  m i l l i l i t r e s  o f  s a m p l e  

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

s p e c t r o p h o t o m e t e r  a t  m a x i m u m  a b s o r b a n c e  a t  3 1 8  n m .  F i v e  m i l l i l i t r e s  o f  

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

m a i n t a i n  c o n s t a n t  v o l u m e  o f  d i s s o l u t i o n  m e d i u m  d u r i n g  t h e  a s s a y .  T h e  

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

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

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

( P h o s p h a t e  b u f f e r  p H  7 .2  : P l a c e d  5 0  m i l l i l i t r e s  o f  0 .2  M  p o t a s s i u m  

p h o s p h a t e  m o n o b a s i c  s o l u t i o n  i n  a  2 0 0  m i l l i l i t r e s  f l a s k .  0 .2  M . S o d i u m  

h y d r o x i d e  s o l u t i o n ,  3 7 .4  m i l l i l i t r e s ,  w a s  a d d e d  a n d  a d j u s t e d  t o  v o l u m e  w i t h  

w a t e r )

8. D i s s o l u t i o n  o f  P i r o x i c a m  T a b l e t s

T h e  d i s s o l u t i o n  o f  p i r o x i c a m  t a b l e t s  w a s  d e t e r m i n e d  b y  t h e  U S P  

m e t h o d ,  u s i n g  r o t a t i n g  b a s k e t .  T h e  d i s s o l u t i o n  m e d i u m  w a s  9 0 0  m i l l i l i t r e s  

o f  s i m u l a t e d  g a s t r i c  f l u i d  w i t h o u t  p e p s i n * ,  w a r m e d  a t  3 7 ± 0 .5  ๐c .  T h e  

b a s k e t s  w e r e  r o t a t e d  a t  5 0  r o u n d s  p e r  m i n u t e .  A t  t i m e  i n t e r v a l s  5 , 10 , 15 , 

2 5 , 3 5 , 4 5  a n d  55  m i n u t e s . ,  s u c c e s s i v e  p o r t i o n s  o f  5 .0  m i l l i l i t r e s  o f  s a m p l e  

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

s p e c t r o p h o t o m e t e r  a t  m a x i m u m  a b s o r b a n c e  a t  3 3 3  n m .  F i v e  m i l l i l i t r e s  o f  

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

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

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

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

( *  S i m u l a t e d  g a s t r i c  f l u i d  w i t h o u t  p e p s i n :  D i s s o l v e d  2  g m .  o f  

s o d i u m  c h l o r i d e  i n  7 .0  m i l l i l i t r e s  o f  h y d r o c h l o r i c  a c i d  a n d  a d d e d  s u f f i c i e n t  

w a t e r  t o  m a k e  1 0 0 0  m i l l i l i t r e s .  T h e  s o l u t i o n  h a s  p H  a b o u t  1 .2 )

9 . E f f e c t  o f  A g i n g

I n d o m e t h a c i n  c a p s u l e s  a n d  p i r o x i c a m  t a b l e t s  w e r e  k e p t  i n  l o o s e l y  

c l o s e d  b o t t l e s ,  s t o r e d  a t  r o o m  t e m p e r a t u r e  a n d  a t  4 5 ° c /  7 5 %  r e l a t i v e  

h u m i d i t y  f o r  3  m o n t h s .  T h e  d i s s o l u t i o n  a n d  s t a b i l i t y  o f  t h e  d o s a g e  f o r m s  

w e r e  p e r f o r m e d  a n d  c o m p a r e d  t o  t h e  f r e s h l y  p r e p a r e d  d o s a g e  f o r m s .  T h e  

d i s s o l u t i o n  w a s  p e r f o r m e d  i n  t h e  s a m e  m a n n e r  a s  a b o v e .  T h e  s t a b i l i t y  o f  

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

( S p e c t r a  P h y s i c s  S P  4 0 0 0 )  T h e  h i g h  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h i c  

m e t h o d  f o r  i n d o m e t h a c i n  a n d  p i r o x i c a m  w e r e  m o d i f i e d  f r o m  t h e  U n i t e d  

S t a t e s  P h a r m a c o p o e i a  X X II . T h e  s a m p l e  p r e p a r a t i o n s  o f  i n d o m e t h a c i n  

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

p h a s e  t o  o b t a i n  c o n c e n t r a t i o n  a s  d e s c r i b e d  b e l o w .

H P L C  c o n d i t i o n  f o r  t e s t i n g  s t a b i l i t y  o f  i n d o m e t h a c i n  c a p s u l e s  ”

M o b i l e  p h a s e  

C o l u m n

D e t e c t i o n  

F l o w  r a t e  

C h a r t  s p e e d

: M e t h a n o l :  0 .1  %  v / v  P h o s p h o r i c  a c i d  7 5 :2 5  

: N o v a p a k  c  18 , 4 f i  W a t e r  A s s o c i a t e d  

3 .9 x 1 5 0  m m .  S p h e r i c a l  

: u v  2 4 0

: 1 .0  m i l l i l i t r e / m i n u t e .

: 0 .5  c m / m i n u t e .
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I n j  e c t i o n  v o l u m e  : 10 p i

S a m p l e  c o n c e n t r a t i o n  : 5 0  p g / m i l l i l i t r e  i n  m o b i l e  p h a s e .

H P L C  c o n d i t i o n  f o r  t e s t i n g  s t a b i l i t y  o f  p i r o x i c a m  t a b l e t s  r  

M o b i l e  p h a s e  : M e t h a n o l :  P h o s p h a t e - c i t r a t e  b u f f e r * ’ 7 0 :3 0

C o l u m n : S p h e r i s o r b  10 O D S , 4 .6 x 2 5 0  m m ,  P h e n o m e n e x

D e t e c t i o n : u v  2 5 4

F l o w  r a t e : 1 .5  m i l l i l i t r e s  / m i n u t e .

I n j e c t i o n  v o l u m e  : 10 p i

S a m p l e  c o n c e n t r a t i o n  : 5 0  J i g /  m i l l i l i t r e s  i n  m o b i l e  p h a s e

* P h o s p h a t e - c i t r a t e  b u f f e r  : S e p a r a t e l y  d i s s o l v e d  7 .7 2  g m  o f  

a n h y d r o u s  c i t r i c  a c i d  i n  4 0 0  m i l l i l i t r e s  o f  w a t e r ,  5 .3 5  g m  o f  d i b a s i c  s o d i u m  

p h o s p h a t e  i n  10 0  m i l l i l i t r e s  o f  w a t e r .  A d d e d  t h e  p h o s p h a t e  s o l u t i o n  t o  t h e  

c i t r i c  a c i d  s o l u t i o n ,  d i l u t e d  w i t h  w a t e r  t o  m a k e  1 0 0 0  m i l l i l i t r e s  a n d  m i x e d . '
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