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ABSTRACT ___ 

The e f f e c t  of s t o r a g e  a t  r e l a t i v e l y  high tempera ture  and 

humidity on t a b l e t s  prepared  from d i f f e r e n t  bases  w a s  s t u d i e d  

f o r  u p  t o  e i g h t  weeks. Drug release from t a b l e t s  was followed 

by measuring t h e  c o n c e n t r a t i o n  of a marker (amaranth) i n  t h e  

d i s s o l u t i o n  medium. Lac tose  and manni to l  based t a b l e t s  showed 

an i n c r e a s e  i n  hPrdness and d i s i n t e g r a t i o n  t i m e ,  and a dec rease  

i n  t h e  i n i t i a l  rate of drug r e l e a s e .  S o r b i t c l  based t a b l e t s ,  

s t o r e d  under 5 O P C / 5 0 T  r e l a t i v e  humidity ( X . H . ) ,  showed a 

dec rease  i n  hardness  and slower d i s i n t e g r a t i o n  and d i s s o l u t i o n .  

When s t o r e d  under 40°C/90% R . H . ,  t h e  t a b l e t s  were completely 

deformed w i t h i n  t h r e e  days .  T r i ca l c ium phosphate and c e l l u l o s e -  

besed t a b l e t s  d i d  n o t  show any s t o r a g e  r e l a t e d  changes in  

hPrdness ,  d i s i n t e g r a t i o n  or drug  r e l e a s e .  

INTRODUCTION 

Exc ip ien t s  used i n  t a b l e t  fo rmula t ion  c o n s t i t u t e ,  i n  most 

c a s e s ,  t h e  g r e a t e r  p a r t  of t h e  t a b l e t  weight .  D~irectI.:y compressi- 
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284 MOLOKHIA, MOUSTAFA, AND GOUDA 

b!.e bases  are widely used i n  t a b l e t  manufacturing s i n c e  they  

provide t h e  p r o p e r t i e s  sought i n  t h e  mixed t a b l e t  i n g r e d i e n t s ,  

i n  p a r t i c u l a r ,  ease of compaction. 

only b e  i n e r t  and compressible b u t  should a l s o  b e  r e s i s t a n t  t o  

s to rage .  

a f t e r  t a b l e t  manufacturing w e r e  r epor t ed  i n  s e v e r a l  p u b l i c a t i o n s  

(1-11). 

w e r e  found t o  b e  r e spons ib l e  f o r  many of t h e  b i o a v a i l a b i l i t y  

problems experienced wi th  drugs taken i n  t a b l e t  form (5,  7 ,  8 ) .  

A marked decrease i n  t h e  rate of drug d i s s o l u t i o n  hsls been 

observed when some a n t i b i o t i c  and sulfonamide t a b l e t s  were s t o r e d  

a t  r e l a t i v e l y  high temperature  and humidity (12) .  S i m i l a r  

s t o r a g e  e f f e c t s  have a l s o  been observed i n  our  l a b o r a t o r i e s  f o r  

erythromycin t a b l e t s  (13).  

A good t a b l e t  base  should not  

Phys ica l  changes i n  t a b l e t  e x c i p i e n t s  during and/or  

Some of t h e  changes which took p l a c e  i n  t h e  t a b l e t  beses  

I n  t h i s  i n v e s t i g a i i o n ,  t h e  e f f e c t s  of s t o r a g e  a t  50°C/50% 

r e l a t i v e  humidity (R.H.) and 4OoC/90% R.H. ,  on t a b l e t s  prepared 

from d i f f e r e n t  bases  were s t u d i e d .  The changes i n  hardness ,  d i s -  

i n t e g r a t i o n  and release rate  of a marker were followed f o r  up t o  

e i g h t  weeks. 

EXPERIMENTAL 

P repa ra t ion  of Tab le t s  

16 Lactose m ~ n o h y d r a t e ' ~ ,  c e l l ~ l o s e ~ ~ ,  t r i c a l c i u m  phosphete , 
s o r b i t o l 1 4  and mannitol17 powders w e r e  granulated'' w i t h  a 

hydroa lcoho l i c  s o l u t i o n  of amaranth. The w e t  g ranu le s  w e r e  

d r i e d  a t  5OoC i n  a h o t  a i r  oven and s i eved  through a number 16 

s i e v e .  The g ranu les  w e r e  t hen  thoroughly mixed w i t h  2% W/W of 

magnesium stearate powder as a l u b r i c a n t  and t h e  blend w a s  

compressed19 i n t o  t a b l e t s  ( 1 2  nun diameter ,  1 gm each) .  

S to rage  Condit ions 
20 

T a b l e t s  i n  paper bags w e r e  s t o r e d  i n  two c l i m a t i c  chambers 

a d j u s t e d  a t  50°C/50% R.H. ,  and 4OoC/90% R.H.  Samples of t a b l e t s  
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TABLET BASES 285 

of each  base  w e r e  t aken  a t  v a r i o u s  t i m e  i n t e r v a l s  over  8 weeks 

f o r  ha rdness  de t e rmina t ion ,  d i s i n t e g r a t i o n  and drug d i s s o l u t i o n  

t e s t i n g  . 

Hardness --_ 
21 

Hardness w a s  determined u s i n g  an Erweka ha rdness  tester . 
Six  t a b l e t s  were used f o r  each de te rmina t ion  from which t h e  mean 

was c a l c u l a t e d .  

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

D i s i n t e g r a t i o n  was determinedz2 us ing  t h e  U.S .P.  method. 

Phosphate bufEer ,  0.05 M ,  pH 6 . 5  a t  37 1 0.2OC w a s  t h e  d i s i n t e g -  

r a t i o n  medium. S i x  t a b l e t s  were used f o r  each de te rmina t ion .  

D i s s o l u t i o n  - ~ _ _  

D i s s o l u t i o n  rates of amaranth w e r e  determinedz3 in  phos- 

pha te  b u f f e r ,  0.05 M ,  p H  6 .5 .  The appa ra tus  was e s s e n t i a l l y  of 

U.S.P. spec i f i t ca t ions .  Exac t ly  900 m l  of s o l v e n t  a t  .3 tempera- 

tuire of 37 + 0.1 C and a s t i r r i n g  ra te  of 50 r .p.m. were used 

f o r  each de te rmina t ion .  The r o t a t i n g  baske t  w a s  1.8 c’m from t h e  

bottom of t h e  d i s s o l u t i o n  v e s s e l .  Samples w e r e  withdrawn a t  

v a r i o u s  t i m e  i n t e r v a l s ,  f i l t e r e d  through a 0.45 urn mi l l l ipore  

f i l t e r ,  a p p r o p r i a t e l y  d i l u t e d  w i t h  phosphate b u f f e r .  The amounts 

of amaranth d i s s o l v e d  w e r e  determined by measuring i ts  absorbpnce 

a t  526 nm. T h r e e  t a b l e t s  were used f o r  each de te rmina t ion .  

0 
- 

RESULTS AND DISCUSSION 

Tables  1 and 2 summarize t h e  e f f e c t s  of s t o r a g e  om t a b l e t  

ha rdness  and d i s i n t e g r a t i o n  t i m e .  F i g s .  1 through 4 show t h e  

d i s s o l u t i o n  p a t t e r n s  of amaranth as a i u n c t i o n  of s t o r a g e  t i m e .  

Lac tose  alnd manni to l  based t a b l e t s  showed an i n c r e a s e  i n  

hardness  (Table 1) and d i s i n t e g r a t i o n  t i m e  (Table 2 ) ,  and a 

dec rease  i n  t h e  i n i t i a l  rate of drug  r e l e a s e  upon s t o r a g e  
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286 MOLOKHIA, MOUSTAFA, AND GOUDA 

Tablet  
Base 

t,actose 

Mannitol 

(Figs .  1 & 2) .  

40°C/90% R . H . ,  is probably due t o  inc reased  i n t e r - p a r t i c l e  

bonding through p a r t i a l  su r f ace  s o l u t i o n  and r e c r y s t a l l i z a t i o n  

of t h e  base.  

This  e f f e c t  which w a s  more pronounced under 

S o r b i t o l  based t a b l e t s ,  when s t o r e d  under 50°C/50% R.H. ,  

showed a decrease i n  hardness  (Table 1 )  and slower d i s i n t e e -  

Storage 
Condition 

5 0 ~ ~ 1 5 0 %  R . H .  

4OoC/90% R.H. 

50Oc/50% R.H.  

40°C/90% R.H.  

TABLE 1 

E f f e c t  of Storage a t  5OoC/50% R.H. and 4OoC/90% R.H.  on 

Tablet  Hardness 

Cellu- 
lose 

5o0c/5o% R.H. 

40°C/90% R.H. 

Sorbi  t o 1  

Tri- 
calcium 

phate  
phos- 

50°C/50% R.H. 

40°C/90% R.H. 

50°C/50% R.H.  

40°C/90% R.H.  
I 

Hardness(kgm) of Tab le t s  Stored f o r  
- 

0 

13.2 

13.2 

- 

7.2 

7.2 

14.2 

14.2 

11.5 

11.5 

7.3 

7.3 

- 
3 

13.9 

14.9 

- 

8.8 

7.9 

11.2 

---- 

10.3 

10.9 

6.7 

6.5 

(da) 
10 

14.3 

15 .O 

9.7 

8.8 

9 .o 
---- 

10.7 

10.8 

6.7 

6.7 

1 
2 1  

14.7 

15 .O 

9.9 

9.4 

8.9 

---- 

11.6 

10.8 

7.3 

7.3 

38 

15 .O 

15 .O 

1 1 . 2  

11.9 

8.5 

---- 

11.9 

10.9 

7 . 1  

7 . 1  

- 
53 

1 5  .O 

15 .O 

11.5 

1 2 . 3  

8.3 

---- 

11.6 

10.9 

7.3 

6.9 
- 
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FIGURE 1 

' A d  
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FIGURE 2 
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288 MOLOKHIA, MOUSTAFA, AND GOUDA 

r a t i o n  (Table 2) and d i s s o l u t i o n  (F ig .  3 ) .  #en s t o r e d  under 

4OoC/90% R.H. ,  t h e  t a b l e t s  w e r e  completely deformed, w i t h i n  

t h r e e  days, due t o  moisture  abso rp t ion .  

Tricalcium phosphate and cel lulose-based t a b l e t s  d id  no t  

show any s t o r a g e  r e l a t e d  change i n  hardness  (Table l), d i s -  

i n t e g r a t i o n  t i m e  (Table 2)  o r  drug release ( F i g .  4 ) .  Although 

TABLE 2 

E f f e c t  of S to rage  a t  5OoC/50% R.H.  and 4OoC/90% R.H.  on 

Tab le t  D i s i n t e g r a t i o n  T i m e  

Tablet  
Base 

Lactose 

Manni t 01 

S o r b i t o l  

T r i -  
calcium 

phate  

Cellu- 
lose 

phos- 

S to rage  
Condition 

jOoC/50% R,H. 

iO°C/90% R.H.  

5OoC/50% R.H.  

kO°C/90% R.H. 

jOoC/50% R.H. 

kO°C/90% R.H. 

5OoC/50% R.H. 

kO°C/90% R.H. 

5OoC/50% R.H.  

4OoC/90% R.H. 

D i s i n t e g r a t i o n  T i m e  (mil 

0 

1.67 

1.67 

2.67 

2.67 

4.33 

4.33 

16 7 

16 7 

0.50 

0.50 

StOl 
3 

2.0 

2.33 

- 

3.67 

3.0 

4.0 

---- 

172 

167 

0.40 

0.55 
- 

d foi 
10 

2.0 

3.0 

- 
~ 

3.67 

3.67 

3 . 0  

---- 

175 

175 

0.50 

0.50 
- 

21 

2.3 

4.33 

- 

4 .O 

4.67 

2.33 

---- 

169 

162 

0.40 

0.55 
- 

of T a b l e t s  

38 

2.67 

6 .O 

4.33 

5.33 

2.33 

---- 

180 

179 

0.40 

0.45 

__ 
53 

3 .0 

6.33 

4.33 

5 -67 

2.33 

---- 

175 

170 

0.5c 

0.4: 
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t h e  d i s i n t e g r a t i o n  of c e l l u l o s e  t a b l e t s  w a s  very f a s t  (% 0.5 

min.) ,  complete release of amaranth w a s  delayed t o  about 90 

minutes .  This  can b e  due t o  s o r p t i o n  of amaranth on theporous  

c e l l u l o s e  powder. Tricalcium phosphate,  on t h e  o t h e r  hand, i s  

a very s l i g h t l y  s o l u b l e  material and u n l e s s  a d i s i n t e g r a n t  is 

included i n  t h e  t a b l e t  formulat ion,  drug release would be slow 

because of t h e  l i m i t e d  s u r f a c e  area exposed t o  t h e  d i s s o l u t i o n  

medium . 
I n  t r o p i c a l  as w e l l  as o t h e r  c o u n t r i e s ,  where drugs are 

sometimes s t o r e d  under extremes of temperature  and humidity,  a 

t a b l e t  3ase which r e t a i n s  good pharmaceut ical  q u a l i t i e s  is of 

prime importance.  R e s u l t s  of t h e  p re sen t  i n v e s t i g a t i o n  should 

h e l p  wi th  t h e  s e l e c t i o n  of t a b l e t  bases  f o r  t h e  manufacture of 

t a b l e t s  which s a t i s f y  t h i s  requirement.  Among t h e  f i v e  t a b l e t  

bases  examined i n  t h i s  s tudy ,  t r i c a l c i u m  phosphate and c e l l u -  

l o s e  proved t o  be q u i t e  r e s i s t a n t  t o  s t o r a g e  under h i g h  

temperature  and/or  high humidity.  
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22. Erweka G.m.b.H., Type ZT4, F rankfu r t ,  West Germany. 

23. Erweka G.m.b.H., Type DT.,  F r a n k f u r t ,  West Germany. 
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