
EFFECT O F  PROCESSING FACTORS ON 
THE QUALITIES OF RESERPINE TABLETS 

A. F. Asker*, N. M. Abdel-Khalek and I .  Mach loo f  

ABSTRACT 

Reserp ine  t a b l e t s  were aade by f i v e  d i f f e r e n t  p r o -  

c e s s i n g  techn iques .  The t a b l e t s  were t e s t e d  f o r  w e i g h t  

v a r i a t i o n ,  c o n t e n t  u n i f o r m i t y ,  hardness, f r i a b i l i t y  and 

d i s i n t e g r a t i o n .  The s t a b i l i t y  o f  r e s e r p i n e  i n  t h e  con- 

p ressed t a b l e t s  was e v a l u a t e d  a t  a c c e l e r a t e d  c o n d i t i o n s  

of 50' and 83% A. H. f o r  a p e r i o d  o f  6 8onths  and a t  

room c o n d i t i o n s  f o r  18 months. I n - v i t r o  a v a i l a b i l i t y  

s t u d i e s  were conducted on t h e  t a b l e t s  produced by t h e  

v a r i o u s  techn iques .  I t  i s  shown t h a t  t h e  method o f  

p r e p a r a t i o n  o f  t a b l e t s  i n f l u e n c e s  t h e i r  p r o p e r t i e s  i n  

c l u d l n g  s t a b i l i t y  and i n - v i t r o  a v a i l a b i l i t y .  

*School o f  Pharaacy, F l o r i d a  A I M  U n i v e r s i t y ,  Ta l lahassee,  
F l o r i d a  32307 
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INTRODUCTION 

A l though  a l i m i t e d  amount o f  i n f o r m a t i o n  on i n t e r -  

a c t i o n s  o f  d rugs  w i t h  v a r i o u s  a d j u v a n t s  i n  s o l i d  dosage 

forms i s  a v a i l a b l e ,  l i t t l e  work has been p u b l l s h e d  on 

t h e  i n f l u e n c e  o f  t a b l e t  p r o c e s s i n g  f a c t o r s ,  such as 

g r a n u l a t i o n  techn iques  on t h e  q u a l i t i e s  o f  t a b l e t s  i n -  

c l u d i n g  d r u g  s t a b i l f t y  and /o r  a v a i l a b i l i t y .  

Recent p u b l i c a t i o n s  have p o i n t e d  o u t  w ide  v a r i a -  

t l o n s  i n  d r u g  a b s o r p t o i n  f rom t a b l e t s  produced by v a r -  

i o u s  manufac tures  ( 1 , 2 ) .  F a i l u r e  t o  m a i n t a i n  u n i f o r m  

dosage and b l o a v a i l a b i l t t y  due t o  p o o r  p r o d u c t  d e s i g n  

and improper  m a n u f a c t u r i n g  techn iques  accounts  f o r  these 

v a r i a t i o n s .  Maintenance o f  u n i f o r m  d r u g  c o n t e n t  and i t s  

f u l l  a v a i l a b i l i t y  appears t o  be d i f f i c u l t  when low 

l e v e l s  o f  drugs such as r e s e r p i n e ,  d i g o x i n  and p r e d n i -  

sane a r e  r e q u i r e d .  

The o b j e c t i v e s  o f  t h i s  i n v e s t i g a t i o n  t h e r e f o r e ,  

were t o  s t u d y  t h e  i n f l u e n c e  o f  v,arious g r a n u l a t i o n  

techn iques  on t h e  q u a l i t i e s  o f  r e s e r p i n e  t a b l e t s  i n -  

c l u d i n g  d r u g  s t a b i l i t y  and i t s  l n - v i t r o  a v a i l a b i l 4 t y .  

EXPERIMENTAL 

Reserp ine  t a b l e t s  h a v i n g  t h e  f o l l o w i n g  fo rmu la ,  

were p repared  by t h e  v a r i o u s  techn lques :  

mg/tdb. 
Reserp ine  2 
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QWXTXES OF PESERPm TAB- 215 

Lactose, anhydrous ( D i l u e n t )  83 

Polyv iny lpyr ro l idone (Binder)  5 

Hagnesium stearate (Lubr ican t )  2 

Maize s ta rch  (D is in teg ran t )  8 

Reserpine was f i r s t  ground i n  a mortar and scre- 

ened through a s ieve o f  0.1 ma Mesh. A l l  the o ther  

ingred ien ts  were s i m i l a r l y  screened and the t a b l e t s  

were prepared by the fo l l ow ing  aethods: 

(1) Slugging (Dry Method AL :  
The f i n e  powder o f  reserp ine requi-red t o  make 1000 

t a b l e t s  was mixed w i t h  lactose.  po l yv iny lpy r ro l i done  

and h a l f  the quan t i t y  o f  the l u b r i c a n t  by geometric 

d i l u t i o n  i n  the Turbula mixer f o r  a t o t a l  o f  10 minutes. 

The mixture was then slugged on the Erneka single-punch 

t a b l e t  press us ing a 20-ou f l a t  punch. The slugs were 

ground i n  the Erweka granulator  us ing a screen o f  I-mu 

mesh. The moisture content o f  the granules was de ter -  

mined by the Ult ramat ao i s tu re  balance and maintained 

w l t h i n  1.8 f 0.05i.  The granules were mixed w i t h  the 

d i s i n t e g r a n t  and the remainder o f  the l u b r i c a n t  i n  the 

Turbula mixer f o r  10 minutes. The mixed granules were 

then compressed on the Erneka t a b l e t  press us ing a 7-a3111 

f 1 a t  punch. 

( 2 )  P a r t i a l  Granulat ion (Dry Method 8 1  

A placebo granu la t ion  was f i r s t  prepared as f o l -  

lows: Lactose was kneaded w i t h  an aqueous s o l u t i o n  o f  
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21 6 AS-, AIIDBt-KIULEK, AND HAClILOOP 

p o l y v i n y l p y r r o l i d o n e  i n  a mortar .  The wet mass was pas- 

sed through the  g r a n u l a t o r  wi th  a 5-an mesh screen. The 

granules were d r i e d  I n  a t r a y  d r y e r  wi th  c i r c u l a t i n g  a i r  

a t  40' for 8 hours. The mo ts tu re  c o n t e n t  was then d e t e r -  

mined and r a f n t a t i n e d  w i t h l n  1.8 f 0.05%. 

( 3 )  Wet Granulat ion:  

a. Net  Method A: Reserpine was mixed w i t h  l a c t o s e  

by g e o n e t r l c  d i l u t i o n  i n  t h e  Turbula m ixe r  f o r  a t o t a l  

o f  10 n l n u t e s .  The aqueous s o l u t i o n  o f  t he  b i n d e r  was 

added t o  the  powder and kneaded i n  a mor ta r  t o  produce 

a coherent mass whlch was then passed through the  granu- 

l a t o r  u s i n g  a 5-na mesh screen. The granules were d r i e d  

i n  a t r a y  d r y e r  w i t h  c i r c u l a t i n g  a i r  a t  40' f o r  8 hours.  

The mo ls tu re  con ten t  was de te rn lned  and n a l n t a i n c d  w i t h -  

i n  2.1 f 0.1%. The d r i e d  granules were ground, mixed 

w f  t h  the d e s l n t e g r a n t  and l u b r i c a n t  and then compressed 

I n t o  t a b l e t s  as d t r c r l b e d  before.  

b. Net Method 6: The saae procedure as t h a t  des- 

c r i b e d  under wet method A was fo l l owed ,  except  t h a t  

rese rp ine  was d l s s o l v e d  I n  a r i x t u r e  o f  equal volumes 

o f  a l c o h o l  and ch lo ro fo rm I n  which the b i n d e r  had been 

d isso lved.  

c. Wet Method C: The t a b l e t s  were prepared as 

descr ibed under wet method A, b u t  r e s e r p i n e  was sus- 

pended I n  an aqueous s o l u t i o n  o f  t he  b inde r .  
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QuaLxlrrpls OF RESERPINE TABLETS 217 

E v a l u a t i o n  o f  t he  Q u a l i t i e s  o f  Tabl&: 

(1) Weight V a r i a t l o n  and Conten t  U n i f o r m i t y :  The USP 

X I X  ( 3 )  procedure  was fo l l owed ,  b u t  r e s e r p i n e  was as- 

sayed i n  t h e  i n d l v i d u a l  t a b l e t s  by  t h e  method r e p o r t e d  

by  Brochmann-Hanssen and Ctedinr ( 4 ) .  I n  case o f  c o n t e n t  

u n l f o r m i t y  d e t e r a i n a t i o n ,  t h r e e  samples each o f  10 t a -  

b l e t s  were s u b j e c t e d  t o  t h e  t e s t .  The r e s u l t s  a r e  shown 

i n  Tab le  1. 

( 2 )  Hardness: A sample o f  10 t a b l e t s  was taken a t  r a n -  

dom f r o m  each b a t c h  and t e s t e d  for hardness u s i n g  t h e  

Erwcka hardness t e s t e r .  

( 3 )  F r i a b i l i t y :  A sample o f  about  10 grams o f  t a b l e t s  

was taken  a t  random f rom each b a t c h  and a l l o w e d  t o  r o -  

t a t e  I n  t h e  Roche f r l a b i l a t o r  a t  25 rplr  f o r  15 minu tes .  

The i n t a c t  t a b l e t s  were brushed w i t h  a cawtel h a t r  b r u s h  

t o  remove any adher ing  powder and weighed. The average 

percentage f r i a b i l i t y  was then  c a l c u l a t e d  f o r  two samples 

( 4 )  D i s i n t e g r a t i o n :  A saap le  o f  6 t a b l e t s  was t a k e n  a t  

random f r o a  each b a t c h  and s u b j e c t e d  t o  t h e  USP X I X  d i s -  

integration t e s t  w i t h o u t  t h e  use o f  d i s k s  ( 5 ) .  

The r e s e u l t s  on hardness, f r i a b i l i t y  and d i s i n t e -  

g r a t i o n  a r t  shown I n  Tab le  2. 

( 5 )  I n - V l t r o  A v a i l a b i l i t y : .  The USP X I X ,  does n o t  i n -  

c l u d e  i n  t h e  nonorgraph on r e s e r p i n e  t a b l e t s  a dissolu-  

t l o n  requ i rement .  There fore .  i n  o r d e r  t o  de te rm ine  t h e  

I n - v l t r o  a v a i l a b i l l t y  o f  r e s e r p i n e  t a b l e t s ,  t h e  f o l l o w -  

i n g  procedure  was f o l l o w e d :  
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TABLE 1 

Weight Variation and Content Uniformity o f  Reserpine Tablets 
Prepared by the Various Techniques 

nethod 

Weight Variation Content Unl f o m i  ty  

Avg. U t . ( q )  Standard X Reserpine Standard 
Deviation oevi it t ion 

1. Slugging 97.455 1.34 99.830 3.628 
2. Part ia l  97.970 1.47 92 420 13 410 

3. Uet Granulation 
Granulat i on 

a.  Method A 101.780 0.78 101.067 6.129 
b. Method 8 101.735 0.86 99.670 9 705 
c. Hethodc 99.950 1.83 97.930 3.172 

TABLE 2 

Hardness, F r i a b i l i t y  and Disintegration Time o f  Reserpine 
Tablets Prepared by the Various Techniques 

Part ia l  bk t Wet W e t  
Slugging Granulation Method A Method 8 Method C 

Hardness 2.3-2.8 4 5-7 5-6.5 4-6.5 5.3-6.3 
raw (Kg) 

tip range 
(mi  nut- ) 

X F r i a b i l i t y  5 0.85 0.75 0.9 0.8 
Disintegration 1-4 8-13 9- 12 10-12 9-11 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



QUALIREs OF BESEWINK TABLETS 219 

F i v e  t a b l e t s  were taken  a t  random f r o u  each b a t c h  

p repared  by t h e  method i n  ques t i on .  Each i n d i v i d u a l  

t a b l e t  was p l a c e d  i n  t h e  r o t a t i n g  baske t  o f  t h e  USP X I X  

d i s s o l u t i o n  appara tus .  The baske t  was imaersed i n  a 

150-ml beaker c o n t a i n i n g  100 m1 o f  101 w/v phosphor i c  

a c i d  (pH'1.2). The tempera ture  o f  t h e  b a t c h  was main- 

t a i n e d  a t  3 7 O ,  and t h e  baske t  was a l l o w e d  t o  r o t a t e  a t  

100 rpm a t  a d i s t a n c e  o f  2 cm f rom t h e  bo t tom o f  t h e  

beaker. F i v e  a1 o f  t h e  d i s s o l u t i o n  medium was w i t h -  

drawn by a f i l t e r i n g  p i p e t  c o n t a i n i n g  a p l u g  o f  f i l t e r  

paper  a t  15 m inu te  i n t e r v a l s .  The s o l u t i o n  was aga ln  

f i 3 t e r e d  th rough  Yhatman No. 50 f i l t e r  paper. An equal  

volume o f  102 w/v phosphor i c  a c i d  was i n t r o d u c e d  i n t o  

t h e  beaker t o  keep t h e  vo luae o f  t h e  d i s s o l u t i o n  medium 

cons tan t .  The c o n c e n t r a t i o n  o f  reserp ine .was d e t e r -  

mined s p e c t r o p h o t o m e r i c a l l y  a t  268 @IN from a c a l i b r a -  

t i o n  cu rve  u s i n g  101 w/v phosphor i c  a c i d  as a b lank .  

The ad juvan ts  used were found n o t  t o  i n t e r f e r e  w i th  t h e  

s p e c t r o p h o t o a e t r i c  assay. A c u m u l a t i v e  c o r r e c t i o n  was 

made f o r  t h e  p r e v i o u s l y  removed samples i n  d e t e r m i n i n g  

t h e  t o t a l  aaount o f  r e s e r p i n e  d i s s o l v e d  acco rd ing  t o  

t h e  e q u a t i o n  used by S c i a r r a  and Pate1 ( 6 ) .  

The same t e s t  was c a r r i e d  o u t  on t a b l e t s  p repared 

by wet method C, b u t  u s i n g  0.005 N a c e t i c  a c i d  (pH=3.5) 

and 0.62 w/v H C l  (pHm1.5) as t h e  d i s s o l u t i o n  media, i n  

o r d e r  t o  s t u d y  t h e  i n f l u e n c e  o f  d i s s o l u t i o n  medium on 
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r e s e r p i n e  re lease.  This  appears t o  be o f  i n t e r e s t  i n  

v i e w  o f  t h e  f a c t  t h a t  no d i s s o l u t i o n  t e s t  i s  i n c l u d e d  

i n  the USP. The r e s u l t s  a re  shown i n  Table 3 and F i g u r e  

1. 

( 6 )  Chenfcal  S t a b i l i t y  o f  Reserpine Tab le ts :  Samples 

o f  t a b l e t s  prepared by d r y  method A. wet method 8 and 

wet method C were p laced  i n  l o o s e l y  capped amber g lass  

v i a l 5  and s t o r e d  a t  SOo and 832 R . H .  f o r  a p e r i o d  o f  6 

months. Th is  s to rage  environment was ma in ta ined  by 

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

d e s i c c a t o r  t h a t  was k e p t  i n  a i n c u b a t o r  ma in ta ined  a t  

50'. 

us ing  the USP a V I I 1  ( 7 )  assay nethod f o r  r e s e r p i n e  

t a b l e t s .  The da ta  a r e  rep resen tadby  F ig .  2. 

The con ten t  o f  r e s e r p i n e  was determined mon t l y  

Furthermore, samples o f  t a b l e t s  p laced  i n  t i g h t l y  

capped amber g lass  v i a l s  were s t o r e d  a t  room c o n d l t i o n s  

TABLE 3 

Average C w l a t i v e  Percentage Reserpine Dissolved i n  102 w/v Phos- 
phoric Acid F m n  Tablets Prepared by Various Techniques 

Part ia l  uet  Yat  uet 
Tiam Slugging Granulation Method A Hathod B b t h o d  C 

(min) AvgZ S.D. AvgX S.D. AvgZ S.D. Avg% S.D. AvgS: S.D. 

15 100.5 3.6 84.56 15.2 83.3 10.3 93.8 9.5 96.9 4.2 
30 102.9 3.9 103.29 13.8 102.1 4.8 103.0 8.9 101.0 2.8 
45 104.2 3.2 113.45 12.7 108.5 3.2 107.2 9.9 102.5 3.6 
qaiues based on 5 fndivldual tab1 ets 
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QUALITIES OF RESERPINE TABLETS 221 

t 
I 

I 

I 

FIGURE 1. D i s s o l u t i o n  o f  Reserp ine  i n  Var ious  Media 
f r o m  T a b l e t s  Prepared by  Wet Method C 

A101 w/v  Phosphor ic  A c i d  
6 0 . 0 0 5  N A c e t i c  A c i d  
8 0 . 6 2  w / v  H y d r o c h l o r i c  A c i d  

f o r  I p e r i o d  of 18 months. The c o n c e n t r a t l o n  o f  r e s e r -  

pine was d e t e r a i n e d  a t  t h e  end o f  t h i s  p e r i o d .  The 

r e s u l t s  a r e  shown i n  Tab le  4. 

( 7 )  D i s c o l o r a t i o n  of ReserPine T a b l e t s  b r i n q  Storase:  

Saaples o f  t a b l e t s  p repared by d r y  method A, wet ae thod 

B and wet method C were s t o r e d  a t  SOo and 83% R.H. i n  
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FIGURE 2 .  Degradat ion o f  Reserpine i n  T a b l e t s  PrEpared 
by Various Techniques and Stored a t  50 and 
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Chemical Stability o f  Reserpine Tablets Prepared by Three Dif ferent 
hathods and S t o r e d  a t  Roow Cmdftions f o r  18 cbnths 

Z o f  Reserpine Remaining i n  3 Sarples Af te r  
Stoarage f o r  18 Months at '  Ram Conditions 

(1) (2)  (3) Average 

Methods 

Slugging 90.48 93.33 94.10 92.64 
Wct HcthodB 83.33 84.52 84.52 84.12 
Wet Method C 85.71 88.10 89.29 87.70 

l o o s e l y  capped amber g l a s s  v i a l s  f o r  6 months. The 

y e l l o w  c o l o r  developed on t h e  t a b l e t s  uas p e r i o d i c a l l y  

de termfncd u s i n g  the f o l l o w f n g  method: Ten t a b l e t s  were 

taken  f rom each ba tch ,  ground i n  a sma l l  mor ta r .  The 

powder was q u a n t i t a t i v e l y  t r a n s f e r r e d  i n t o  a sma l l  

beaker u s i n g  7 a1 o f  e t h y l  a l c o h o l .  The s o l u t i o n  was 

then  f i l t e r e d  th rough  Whatlsan f i l t e r ' p a p e r  No. 50, p r e -  

v i o u s l y  washed w i th  e t h y l  a l c o h o l ,  i n t o  a 10-1111 v o l u -  

m e t r i c  f l a s k .  The r e s i d u e  i n  t h e  beaker was mixed w i th  

a small p o r t f o n  o f  e t h a n o l  arid t h e  M i x t u r e  was passed 

th rough  t h e  f i l t e r  paper. The f i l t r a t e  was a d j u s t e d  t o  

volume wi th e t h y l  a l c o h o l  and i t s  o p t i c a l  d e n s i t y  was 

measured a t  375 4. u s i n g  p lacebo t a b l e t s  t r e a t e d  s i r i -  

l a r l y  t o  serve  as a b lank .  The da ta  were shown i n  Tab le  

5. 
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--- DISCUSSION OF RES_Ull 

Weight V a r i a t i o n  and Conten t  U n i f o r m i t y :  

Data o f  Tab le  1 i n d i c a t e  t h e  va lues  o f  s t a n d a r d  

d e v i a t i o n  f o r  w e i g h t  v a r i a t i o n  were i n  the  range o f  

0.78-1.83 and a l l  ba tches  p repared  by t h e  v a r i o u s  tech -  

n iques  were found t o  coap ly  w i t h  t h e  US? requ i remen ts  

f o r  w e i g h t  v a r i a t i o n .  However, n o t  a11 t h e  ba tchs  f u l -  

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

P a r t i a l  g r a n u l a t i o n  techn ique  and wet method B produced 

t a b l e t s  t h a t  d i d  n o t  coap ly  w i t h  t h e  USP requ i remen ts  

f o r  c o n t e n t  u n i f o r m i  ty .  These r e s u l  t s  were r e f l e c t e d  

by  t h e  h i g h  va lues  o f  s t a n d a r d  d e v i a t i o n  o b t a i n e d  w i th  

these  2 methods. These f i nd , i ngs  suppor t  t h e  c o n c l u s i o n  

o f p r e v i w r w o r k s  t h a t  t a b l e t  w e i g h t  v a r i a t i o n  i s  n o t  a l -  

ways an i n d i c a t i o n  o f  c o n t e n t  u n i f o r a i t y  e s p e c i a l l y  when 

d e a l i n g  w i t h  s m a l l  q u a n t i t i e s  o f  a c t i v e  i n g r e d i e n t s  ( 4 ,  

8D9) 

The compl iance o f  t h e  t a b l e t s  wade by s l u g g i n g  w i t h  

t h e  o f f i c i a l  requ i remen ts  f o r  c o n t e n t  u n i f o r m i t y  may be  

a t t r i b u t e d  t o  a more e f f i c i e n t  m i x i n g  o f  t h e  a c t i v e  i n -  

g r e d i e n t  and t h e  ad juvan ts  due t o  h o r o g e n i t y  o f  t h e  

p a r t i c l e  s i z e  o f  t h e  m i x t u r e .  Moreover,  t h e  apparent  

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

s f o n  r e s u l t e d  i n  t h e  p r o d u c t i o n  o f  t a b l e t s  o f  more un i -  
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226 ASKER, MOIL-KlULEK, AND ~ACIILOOP 

form welght  which would g e n e r a l l y  c o n t r l b u t e  t o  b e t t e r  

con ten t  u n i f o r m i t y .  

F a l l u r e  o f  t h e  t a b l e t s  made by p a r t i a l  g r a n u l a t i o n  

t o  comply w i t h  t h e  USP requl rcments f o r  con ten t  Uni fOr-  

m i t y  w i t h  a h f g h  va lue  o f  s tandard d e v f a t i o n  nay be a t -  

t r i b u t e d  t o  seg rega t ion  o f  t h e  powder drug-placebo 

granules m i x t u r e  due t o  wide d i f f e r e n c e  I n  p r t l c l e  s i r e  

o f  the drug and the  p lacebo granules.  An a t tempt  was 

made i o  overcome t h i s  problem by reduc ing  the  p a r t i c l e  

t l z e  o f t h e  placebo granules.  However, t h i s  r e s u l t e d  I n  

a m i x t u r e  l a c k i n g  s u i t a b l e  c o m p r e s s i b i l i t y .  T a b l e t s  

prepared by p r e c o r p r e s s i o n  have been r e p o r t e d  t o  be more 

u n i f o r m  i n  con ten t  o f  a c t i v e  i n g r e d i e n t  than t a b l e t s  made 

by thep rocess  o f  m i x l n g  two or more separate g r a n u l a t i o n s  

t h a t  would tend t o  s e p i r r a t e l n  t h e  feed ing  dev lces (10) .  

I n  case o f  wet g r a n u l a t i o n  techniques, methods A 

and C produced t a b l e t s  t h a t  compl ied w i t h  t h e  USP r e q u i r e -  

ments f o r  con ten t  u n i f o r a l t y ,  w h i l e  method 0 f a i l e d  t o  

do so. Method C gave b e t t e r  con ten t  u n i f o r m i t y  than 

e i t h e r  wet method A o r  d r y  method A as evidenced by I t s  

lowest  va lue o f  s tandard d e v i a t i o n  f o r  c o n t e n t  un i fo rm-  

i t y .  

I n  p r e p a r i n g  t a b l e t s  by wet-method C, t h e  b i n d e r  

s o l u t t o n  a c t s  as a c a r r i e r  f o r  t h e  f i n e l y  d i v l d e d  sus- 

pended d rug  p a r t i c l e s ,  and there-fore e f f e c t i n g  a homo- 

genous d i s t r l b u t i o n  of  t h e  drug.: The use o f  a suspension 
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QUALITIES OF RESHBPME TABLETS 227 

o r  a s o l u t i o n  o f  an a c t i v e  d rug  i n  a nonaqueous c a r r i e r  

has  been s u g g e s t e d  t o  e n s u r e  u n i f o r r  d i s t r i b u t i o n  o f  

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

d i r ec t  c o a p r e s s i o n  (11) .  

Wet a e t h o d  8 was expec ted  t o  p r o v l d e  u n i f o r m i t y  o f  

d r u g  c o n t e n t  i n  view of  t h e  f a c t  t h a t  the d r u g  was d i s -  

s o l v e d  i n  t h e  s o l u t i o n  o f  the b i n d e r  i n  t h e  o r g a n l c  s o l -  

v e n t  m i x t u r e .  However, the t a b l e t s  produced by t h l s  

n e t h o d  d e m o n s t r a t e d t h e  h i g h e s t  v a l u e  of  s t a n d a r d  d e v l a -  

t i o n .  Horeove r ,  t h e  t a b l e t s  f a l l e d  t o  c o r p l y  w i t h  the 

USP r e q u f r e a e n t s  f o r  c o n t e n t  u n i f o r m i t y .  T h e  r e a s o n  f o r  

t h l s  may be a t t r i b u t e d  t o  m i g r a t i o n  o f  the d r u g  d u r i n g  

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

woul'd r e s u l t  i n  v a r l a t l o n  o f  drug  r o n t e n t  a t  v a r i o u s  

l e v e l s  i n  t h e  g r a n u l a t i o n  bed. The w i g r a t e d  d rug  would 

c o n c e n t r a t e  i n t o  t h e  upper  l a y e r  o f  t h e  g r a n u l e s .  These  

r e s u l t s  a r e  i n  acco rdance  w i t h  t h e  f i n d i n g s  o f  Chaudry 

and King ( 1 2 )  who have shown I n t e r g r a n u l a r  m i g r a t i o n  o f  

s o d i u a  warfar . in  i n  a t r a y - d r i e d  g r a n u l a t i o n s  t o  c a u s e  

such  v r r i a t l o n  i n  compressed t a b l e t s  t h a t  o n l y  122 of  

t h o s e  sampled were w i t h i n  t h e  USP limits. 

s i b i l i t y  o f  l a c k  o f  c o n t e n t  u n i f o r m l t y  i n  these t a b l e t s  

might  be t h a t  a normal b a t c h  o f  g r a n u l e s  would have I 

wide d i s t r i b u t i o n  of g r a n u l e  s i z e s  and p o r o s i t i e s ;  con- 

s e q u e n t l y ,  the  l a r g e r  g r a n u l e s  hav ing  more vo id  s p a c e s  

w i l l  upon d r y i n g  c o n t a i n  more d rug  than  t h e  f i n e r  g r a n u l e s  

A second  pos- 
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which w i l l  o n l y  have a su r face  coat ing.  This  obse rva t i on  

has been r e p o r t e d  by Cox e t  a l .  (13)  and N icho lson  and 

Enever ( 1 4 ) .  

I n  case o f  wet method A, the t a b l e t s  were found t o  

comply w i t h  t h e  USP r e q u i r n e n t s  f o r  con ten t  u n i f o r m i t y  

a l though two t a b l e t s  o u t  o f  t h i r t y  demonstrated t h e  upper 

p e r m i s s i b l e  l i m i t  f o r  drug con ten t .  These r e s u l t s  would 

suggest t h a t  c o n d i t i o n s  o f  wet method A appear t o  be c r i -  

t i c a l  and they nay r e s u l t  i n  the  p r o d u c t i o n  o f  t a b l e t s  

l a c k i n g  con ten t  u n i f o r m i t y .  Th is  was found t o  be t r u e  

when the method was sca led  up s i n c e  the  t a b l e t s  produced 

on a s e n i - l a r g e  sca le  by t h i s  method. were found t o  de- 

v i a t e  s u b s t a n t i a l l y  f r o a  the  o f f i c i a l  l l r i t s  of con ten t  

u n i  f o r d  t y  ( 15) .  

Hardness, F r i a b i l i t y  and D i s i n t e g r a t l o n  Tine: I t  can 

be seen f rom Table 2, t h a t  t h e  technique used i n  aak ing  

t a b l e t s  i n f l uences  t h e i r  p h y s l c a l  p r o p e r t i e s .  

Coapared w i t h  a l l  t h e  o t h e r  techniques s tud ied ,  

s lugg ing  was found t o  produce t a b l e t s  hav ing  the  h i g h e s t  

f r i a b i l i t y  va lue and the  lowest  values f o r  hardness and 

d i s i n t e g r a t i o n  tlme. T h i s  can be a t t r i b u t e d  t o  l a c k  o f  

s u l f f i c l e n t  cohesiveness i n  the  d r y  b l e n d  s i n c e  the  d r y  

b i n d e r  used i s  n o t  as e f f e c t i v e  as a b i n d e r  s o l u t l o n  i n  

reaching and w e t t i n g  each o f  t h e  p a r t i c l e s  w i t h i n  t h e  

m S S  o f  powders ( 1 6 ) .  f loraover, t h e  l a c t o s e  used as 

d i l u e n t  i n  t h i s  s tudy w i l l  p a r t i a l l y  d i s s o l v e  i n  t h e  
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QUALITIES OF RESERPINE TABLETS 229 

b i n d e r  s o l u t i o n  and  t h e n  r e c r y s t a l l i z e  upon d r y i n g  the 

t a b l e t  g r a n u l a t i o n  f o r m i n g  s o l i d  bonds t h a t  would c o n t r i -  

b u t e  t o  t h e  s t r e n g t h  o f  t h e  g r a n u l e s .  T h i s  view h a s  been  

e x p r e s s e d  by Harwood and P i l p e l  ( 1 7 ) .  and H u n t e r  a n d  

G r a n d e r t o n  (18 ) .  T a b l e t s  p r e p a r e d  by p r e c o r p r e s s i o n  h a v e  

been  r e p o r t e d  by C h a l a e r s  and  E l w o r t h y  (19 )  t o  d i s i n t e g -  

r a t e  more r a p i d l y  t h a n  those p r e p a r e d  by wet g r a n u l a t i o n  

p r e s u m a b l y  a l s o  d u e  t o  weakness  o f  t h e  c o h e s i v e  bonds t h a t  

h o l d  t h e  t a b l e t  t o g e t h e r .  

The s l i g h t l y  h l g h c r  amount o f  r e s i d u a l  moisture i n  

t h e  g r a n u l a t i o n s  o b t r f n e d  by p a r t i a l  g r a n u l a t i o n  a n d  wet 

methods  A ,  B and C. would b e  a l s o  l i n k e d  t o  t h e  h i g h  

v a l u e s  o f  h a r d n e s s  and d i s i n t e g r a t i o n  t i r e  and t h e  low 

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

b u t e  t o  t h e  c o h e s i v e n e s s  o f  t h e  t a b l e t  matrix.  

I t  a l s o  a p p e a r s  f r o m  T a b l e  2 ,  t h a t  no o r  o n l y  a 

n e g l i g i b l e  d i f f e r e n c e  is  o b s e r v e d i n t h e  v a l u e s  o f  h a r d -  

ness, f r i a b i l i t y  and d i s i n t e g r a t i o n  tiwe o f  t a b l e t s  

p r e p a r e d  by p a r t i a l  g r a n u l a t i o n  and any o f  t h e  wet aet-  

hods. T h i s  c a n  b e  e x p e c t e d  i n  view of  t h e  f a c t  t h a t  

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

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

t i o n  t e c h n i q u e .  # o r e o v e r ,  r e s e r p i n e  was i n c o r p o r a t e d  

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

c o n f e r  any e f f e c t  on the  p r o p e r t i e s  of '  t h i s  g r a n u l a t i o n .  
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I n - V i t r o  A v a i l a b i l i t y  --.-- 

Tab le  3 shows t h e  pe rcen tage  c o n c e n t r a t l o n  o f  r e s e r  

p i n e  r e l e a s e d  i n t o  10% w/v s o l u t i o n  o f  p h o s p h o r i c  a c i d  a t  

v a r i o u s  t i m e  i n t e r v a l s .  The d a t a  i n d i c a t e  t h a t  t h e  i n i t -  

l t a l  pe rcen tage  o f  r e s e r p i n e  r e l e a s e d  d u r i n g  t h e  f i r s t  15 

minu tes  was i n  t h e  f o l l o w i n g  descending o r d e r :  s l u g g i n g  

>wet method C 7  wet method B 7 wet  method A o r  p a r t i a l  

g r a n u l a t i o n .  T h i s  o r d e r  can be  c o n s i d e r e d  w i t h  experd-  

mental  e r r o r ,  t o  co r respond  w i t h  t h a t  o b t a i n e d  f r o m  t h e  

r e s u l t s  o f  t h e  e f f e c t  o f  t echn iques  on d i s i n t e g r a t i o n  

t ime. The same t y p e  o f  argument used e a r l i e r  t o  e x p l a i n  

v a r i a t i o n  I n  d i s i n t e g r a t i o n  t ime  Is a l s o  a p p l i c a b l e  he re .  

No s u b s t a n t i a l  d i f f e r e n c e  was no ted  i n  the  pe rcen tage  o f  

d rug  r e l e a s e d  a t  t h e  l a t e r  t i m e  i n t e r v a l s  among t h e  tab -  

l e t s  produced by t h e  v a r i o u s  techn iques .  T h i s  i s  p r o b a b l y  

due t o  t h e  p o w e r f u l  s o l v e n t  a c t i o n  on phosphor i c  a c i d  on 

r e s e r p i n e .  

The h i g h e s t  v a l u e  o f  s t a n d a r d  d e v i a t i o n  f o r  t h e  

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

i n t e r v a l s  was demonst ra ted  by t a b l e t s  p repared  by p a r t i a l  

g r a n u l a t i o n ,  and then  f o l l o w e d  t a b l e t s  made by  wet  method 

8 .  T a b l e t s  p repared  by e i t h e r  s l u g g l n g  o r  wet method C ,  

on t h e  o t h e r  hand appeared t o  g i v e  t h e  l o w e s t  va lues  o f  

s tandard  d e v i a t i o n .  These r e f l e c t  t h e  r e s u l t s  o f  

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

d e t e r a l n e d  f o r  t h e  v a r i o u s  ba tches  o f  r e s e r p i n e  t a b l e t s .  
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The r e l e a s e  o f  r e s e r p i n e  f r o m  t a b l e t s  made by  p a r t i a l  

g r a n u l a t i o n  was ve ry  e r r a t l c  i n  r e g a r d  t o  t a b l e t - t o -  

t a b l e t  c o n t e n t  v a r i a t i o n .  These r e s u l t s  a l s o  suppor t  

p r e v i o u s  c o n c l u r l o n s  made by H o r r i s  e t  a l .  ( 2 0 ) .  who em- 

phas ized  t h e  lmpbr tance o f  p r e d e t e r m i n a t i o n  o f  con ten t  

u n i f o r m i t y  b e f o r e  b i o a v a i l a b i l i t y  i s  cons idered.  

I n  v iew o f  t h e  f a c t  t h a t  no d i s s o l u t i o n  t e s t  i s  i n -  

c luded  i n  t h e  USP X I X  f o r  r e s e r p i n e  t a b l e t s ,  a p r e l i m i n -  

ary  i n v e s t i g a t i o n  was under taken t o  s tudy  t h e  e f f e c t  o f  

some d i s s o l u t i o n  media on r e s e r p i n e  r e l e a s e  f r o m  t a b l e t s  

p repared by wet method C. The d i r s o l u t l o n  media t e s t e d  

were 102 w/v phosphor i c  a c i d ,  0.005 M a c e t i c  a c i d  and 

0.62 w/v h y d r o c h l o r i c  ac id .  F i g u r e  1 shows t h a t  t h e  

percentage o f  r e s e r p i n e  r e l e a s e d  a t  any t i m e  i n t e r v a l  

i n  v a r i o u s  d i s s o l u t i o n  media was I n  t h e  f o l l o w i n g  as- 

cend ing  o rde r :  phosphor i c>  a c e t 1 c ) h y d r o c h l o r i c .  I t  

a l s o  appears t h a t  d i s s o l u t i o n  o f  r e s e r p i n e  f rom t h e  

t a b l e t s  i n  independent o f  t h e  pH o f  t h e  d i s s o l u t i o n  media 

t e s t e d ,  b u t  Is r a t h e r  i n f l u e n c e d  by t h e  a n i o n i c  spec ies  

o f  t h e  a c i d  t h a t  i s  capab le  o f  f o r m i n g  s a l t s  w i t h  r e s e r -  

p i n e  wh ich  i s  a weakly b a s i c  compound. tlowever. a more 

comprehensive s tudy  i s  needed t o  suppor t  t h i s  conc lus ion .  

Chemical S t a b i l i t y  o f  Reserpine Tab le ts :  

F i g u r e  2 r e v e a l s  t h a t  r e s e r p i n e  degraded acco rd ing  

t o  a ze ro -o rde r  r a t e  when t h e  t a b l e t s  were s t o r e d  a t  

50' and 032 R.H. f o r  a p e r l o d  o f  6 months. 

o r d e r  i s  unexpected i n  v iew o f  t h e  r e p o r t e d  r e s u l t s  

Th ts  r a t e  
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on degradat ion o f  i n s o l u b l e  drugs i n  s o l i d  dosage forms. 

I t  has been I n d i c a t e d  t h a t  I n  t h e  presence o f  mois ture,  

degradat ion o f  drugs i n  s o l i d  dosage forms f o l l o w s  a 

zero-order r a t e  s ince  t h e  d e c o r p o s l t i o n  k i n e t i c s  a re  

i n d i c a t e d  by the  r a t e s  ' i n  s a t u r a t e d  s o l u t i o n s  ( 2 1 ) .  

The h i g h e s t  percentage o f  r e s e r p i n e  degrada t ion  un- 

der the exaggerated c o n d i t f o n s  used i n  t h i s  s tudy wa5 

l ess  than 202. Therefore,  i t  appears t h a t  a more com- 

prehensive k i n e t i c  s tudy f o r  a l onger  p e r l o d  o f  t ime 

and/or a t  more acce le ra ted  c o n d i t i o n s ,  i s  needed f o r  a 

more meaningfu l  i n t e r p r e t a t i o n  o f  t h e  k i n e t i c  s tudy i n  

t e r m  o f  l ong - te rm s t a b i l i t y  p r e d i c t i o n .  However, t he  

r e s u l t s  ob ta ined  from t h i s  s tudy would p r o v i d e  p r e l i m i n -  

a tey i n f o r m a t i o n  as t o  t h e  comparat ive e f f e c t s  of  t he  

var ious manufactur ing techniques an the  s t a b i l i t y  o f  

rese rp ine  t a b l e t s .  

From F i g u r e  2, i t  can be seen t h a t  the values o f  

f o r  t a b l e t s  prepared by wet methods B anc C and 

d ry  method A a r e  100, 127 and 1 3 1  days r e s p e c t i v e l y .  

The reason f o r  t h e  s lugg ing  method g i v i n g  a s l i g h t l y  

h l g h e r  va lue o f  tOeg I s  t h a t  because the  technique does 

n o t  s u b j e c t  t he  drug t o  mo is tu re  o r  hea t  which would 

enhance h y d r o l y t i c  as w e l l  as o x i d a t i v e  degrada t ion  o f  

r e s e r p i n e  ( 2 2 ,  2 3 ) .  

t0.9 

Both wet methods6 and C s u b j e c t  r e s e r p i n e  t o  

thermal e f f e c t  I n  the  d r y i n g  process. However, t a b l e t s  

prepared by wet method C were found t g  r e t a i n  a h i g h e r  
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percentage o f  r e s e r p i n e  c o n t e n t  thao those p repared  by 

wet method B. T h i s  ray  be due t o  t h e  e f f e c t  o f  c h l o r o -  

f o rm used i n  t h e  g r a n u l a t i n g  l i q u i d  i n  wet method 8. 

Ch lo ro fo rm has been r e p o r t e d  t o  a c c e l e r a t e  o x i d a t i v e  

d e g r a d a t i o n  o f  r e s e r p i n e  (22) .  As a r e s u l t  o f  t h i s  e f -  

f e c t ,  r e s e r p i n e  t a b l e t s  p repared  b y - w e t  method B showed 

more d i s c o l o r a t i o n  than those  made by any o f  t h e  o t h e r  

methods as shown i n  Tab le  5. 

The va lues  o f  o b t a i n e d  f o r  t he  v a r i o u s  tech -  

n iques  a r e  a l s o  r e f l e c t i v e  o f  t h e  awount o f  r e s e r p i n e  

r e m a i n i n g  i n  t h e  v a r i o u s  ba tches  o f  t a b l e t s  a t  t h e  end 

o f  t h e  s t o r a g e  p e r i o d  o f  6 months. 

Data on t h e  s t a b i l i t y  o f  r e s e r p i n e  t a b l e t s  p r e -  

pared  by t h e  vari.ous techn iques  and s t o r e d  a t  room 

c o n d i t i o n s  for 18 months i n d i c a t e  t h e  same o r d e r  o f  

p r e f e r e n c e  as t h a t  o b t d i n e d  f rom t h e  a c c e l e r a t e d  s t a -  

b i l i t y  s tudy .  

D i s c o l o r a t i o n  o f  Reserp ine  T a b l e t s :  

I t  i s  e v i d e n t  f rom Tab le  5 ,  t ha t  r e g a r d l e s s  o f  t h e  

manu fac tu r ing  techn ique  used. a l l  ba tches  o f  t a b l e t s  

demonstrated l e s s  d i s c o l o r a t i o n  when s t o r e d  a t  roow 

c o n d i t i o n s  than  when s t o r e d  a t  50' and 83% R.H. 

I s  of course  a t t r i b u t e d  t o  t h e  enhanced d e g r a d a t i o n  o f  

r e s e r p i n e  a t  e l e v a t e d  tempera tures .  

T h i s  

T a b l e t s  p repared by  s l u g g i n g  showed t h e  l e a s t  ex-  

t e n t  o f  d i s c o l o r a t i o n  f o l l o w e d  by those made by wet 
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method 8. These r e s u l t s  a r e  r e f l e c t i v e  o f  t hose  o f  

chemical  s t a b i l i t y  o f  r e s e r p i n e  p r e v i o u s l y  d iscussed.  

The same e x p l a n a t i o n  g i v e n  f o r  t h e  e f f e c t  o f  manufac tur -  

i n g  techn iques  on chemica l  s t a b i l i t y  o f  r e s e r p i n e  a r e  

a l s o  a p p l i c a b l e  here .  The m r e  i n t e n s e  d i s c o l o r a t i o n  

was e x h i b i t e d  by t a b l e t s  p repared  by wet  method B due 

t o  t h e  e f f e c t  o f  r e s i d u a l  c h o l o r f o r m .  T a b l e t s  p repared  

by wet method C and s t o r e d  a t  room c o n d i t i o n s  showed 

a s l i g h t  d i s c o l o r a t i o n ,  whereas those  p r e p a r e d  by  s l u g -  

g i n g  and s t o r e d  a t  t h e  same c o n d i t i o n s  remained a lmos t  

c o l o r l e s s .  

T h e r e f o r e ,  f rom t h e  s t a n d p o i n t  o f  chemica l  and 

c o l o r  s t a b i l i t y  o f  r e s e r p i n e  t a b l e t s ,  t h a  v a r i o u s  manu- 

f a c t u r i n g  techn iques  can be a r ranged  i n  a descend ing  

o r d e r  o f  p r e f e r e n c e  as f o l l o w s :  s l u g g i n g  7 wet  method 

C )we t  method 8 .  
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