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THE STUDY OF KEY-JO CLAY A S  A TABLET DISINTEGRATOR 

Tea Sam R o e  and K.Y.  Chang 

School  of Pharmacy 
Samford U n i v e r s i t y  
800 Lakeshore  D r i v e  

Birmingham, Alabama 35229 

Key-Jo C l a y  - a n a t u r a l l y  o c c u r r i n g  s c e n t l e s s  

w h i t e  powder  e a s i l y  s u r f a c e  mined i n  many i n l a n d  

p l a c e s  of Korea  - w a s  f o u n d  t o  c o m p a r e  f a v o r a b l y  

w i t h  c o r n  s t a r c h ,  c a l c i u m  carboxy methyl  ce l lu lose ,  

k a o l i n ,  c a l c i u m  s i l i c a t e  a n d  p e c t i n  a s  a t a b l e t  

d i s i n t e g r a t o r .  Fu r the rmore ,  even when added u n t i l  t h e  

c l a y  was 25 p e r c e n t  of t h e  t a b l e t  w e i g h t ,  t h e  h a r d n e s s  

of t h e  t a b l e t  was more t h a n  5.0 kg and d i s i n t e g r a t i o n  

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

d i s i n t e g r a t o r s  such  a s  c o r n  s t a r c h ,  e t c .  

I n  Korea, Key-Jo C lay  proved t o  be of v a l u e  n o t  

o n l y  a s  a d e o d o r i z e r  and d e c o l o r a t o r  i n  most chemica l  

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

g a s t r i c  a b s o r b e n t s ,  a n t i a c i d s  and a n t i d i a x r h e i c s .  1 

S t u d i e s  d e a l i n g  w i t h  t o x i c i t y  of t h e  c l a y  have 

b e e n  c a r r i e d  o u t  b y  C h u n .  2 N o  t o x i c i t y  was 
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1568 ROE AND CHANG 

demonstrated in rabbits, mice and rats after oral 

administration in single high-level doses. Also, it 

did not give rise to irritation when tested on the 

skin and mucous membranes of rabbits, guinea pigs and 

humans. An analysis and purification of the clay has 

been carried out by Chang.3 He showed that the clay 

was composed of aluminum calcium silicate and 

frequently contaminated with ferric oxide, magnesium 

carbonate, calcium carbonate and aluminum magnesium 

silicate. 

MATERIALS AND METHODS 

Materials and Instruments 

Key-Jo Clay 
Starch, U.S.P. 
Calcium p-aminosalicylic acid, U.S.P. 
Pectin, U.S.P. 
Calcium carboxymethylcellulose 
Kaolin, U.S.P. 
Calcium silicate 
Magnesiun Stearate, U.S.P. 
AMF powder and dough mixer 
Oscillating granulator, Stokes 
Electric granule dryer, Tray type 
Stokes rotary tablet press 
Tablet hardness tester, Heberlein 
Vanderkemp tablet disintegration tester 

Tablet Preparation 

As Becker employed in his procedure, Key-Jo Clay, 

corn starch, calcium carboxy methyl cellulose, 

kaolin, calcium silicate and pectin were dried at 50 

degree C for twenty-four hours in the electric drying 
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KEY-JO CLAY AS A TABLET D I S I N T E G R A T O R  1569 

c a b i n e t  b e f o r e  g r a n ~ l a t i o n . ~  Ba tches  of  t a b l e t s  w i t h  

each t a b l e t  c o n t a i n i n g  0 . 5 ,  1, 2 ,  4 ,  8, 1 5  and 25 

p e r c e n t  d i s i n t e g r a t i n g  a g e n t s  were p repa red  by us ing  

50 kg o f  calcium p - A m i n o s a l c y l i c  a c i d  as  a n  a c t i v e  

i n g r e d i e n t  w i t h  1 5  p e r c e n t  c o r n  s t a r c h  p a s t e  a s  a 

b i n d e r .  By us ing  w e t  g r a n u l a t i o n  t e c h n i q u e ,  app ly ing  

dough mixer and o s c i l l a t i n g  g r a n u l a t o r ,  t h e  p repa red  

w e t  g r a n u l e s  were d r i e d  i n  t h e  e l e c t r i c  g r a n u l e  d r y e r  

a t  6 0  d e g r e e  C and s i e v e d  s e p a r a t e l y  t o  16-24 mesh, 

24-30 mesh,  30-40 mesh and  50-60 mesh b a t c h e s .  Ten 

kg. of each  d i f f e r e n t  mesh b a t c h  g r a n u l e s  were mixed 

w i t h  0.5 p e r c e n t  e q u i v a l e n t  q u a n t i t y  of magnesium 

s t e a r a t e  a s  a l u b r i c a n t  and t a b l e t s  were p repa red  i n  

S t o k e s  R o t a r y  T a b l e t  P r e s s  mach ine  u s i n g  c o n c a v e  

punch, 1.5 t o n  p r e s s u r e ,  3500 t a b l e t s  p e r  hour speed ,  

9 mm f i l l i n g ,  550 mg t a b l e t  weight  and 6.5 - 8.5 kg 

t a b l e t  h a r d n e s s .  A t  t h e  same t i m e ,  c a l c i u m  

p - A m i n o s a l i c y l i c  a c i d  t a b l e t s  were made w i t h o u t  t h e  

d i s i n t e g r a t o r  f o r  b l a n k  s t a n d a r d .  A t o t a l  of  1 7 2  

b a t c h e s  o f  t ( a b 1 e t . s  were p r e p a r e d  and  t e s t e d  f o r  

d i s i n t e g r a t i o n  t i m e  a n d  h a r d n e s s  a c c o r d i n g  t o  t h e  

U n i t e d  S t a t e s  F h a r m a c o p e i a ,  X I X .  T h e s e  172 b a t c h e s  

were a s  fo l lows :  168  b a t c h e s  which were a combinat ion 

o f  d i f f e r e n t  t a b l e t  d i s i n t e g r a t o r s ,  t h e i r  d i f f e r e n t  

c o n c e n t r a t i o n  i n  t h e  t a b l e t s  a n d  d i f f e r e n t  g r a n u l e  
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1570 ROE AND CHANG 

sizes used in preparation; 4 batches of blank standard 

tablets using different granule sizes. 

Samplinq and Hardness Test 

During the process of tablet preparation, samples 

of 30 tablets at six different times for a total of 

180 tablets per batch were collected and the hardness 

was tested with a Heberlein Tester. Tables 1, 2, 3 ,  

and 4 s h o w  t h e  value. U.S.P. XIX tablet 

disintegration test method was used for the tablet 

disintegration test. Tables 1, 2, 3 ,  and 4 show the 

value. 

RESULTS 

In general, disintegration time of tablets was 

directly related to the size of the tablet and 

inversely related to the concentration of the 

disintegrator in the tablet. Figures 1, 2, 3 ,  4 ,  and 

6 show the relation. 

Corn starch, as the disintegrator, when added as 8 

percent of the tablet weight starts capping and when 

more than 15 percent becomes too soft to be tested 

for hardness. 

Four percent or more of pectin as the tablet 

disintegrator exceptionally prolonged the 

disintegration time as shown in Figure 5. 
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X Koolin 
0 116-20M + 24-30M 0 30-4011 A 50-60M 

flG.111: Disinteqr. of Kaolin 
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RG.N: Disintegr. of Ca-Silicate 
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When more t h a n  1 5  p e r c e n t  of c a l c i u m  c a r b o x y  

m e t h y l  c e l l u l o s e  w a s  a d d e d  a s  t h e  t a b l e t  

d i s i n t e g r a t o r ,  t h e  h a r d n e s s  became s o f t .  See F i g u r e  2 .  

F i g u r e  3 shows t h a t  when more t h a n  4 p e r c e n t  of 

k a o l i n  was a d d e d  a s  t h e  d i s i n t e g r a t o r ,  t h e  h a r d n e s s  

was e x c e p t i o n a l l y  d e c r e a s e d .  

C a l c i u m  s i l i c a t e  a s  t h e  d i s i n t e g r a t o r  was h a r d e r  

t h a n  o t h e r s ,  b u t  t h e  h a r d n e s s  of t h e  t a b l e t  decreased 

c o n s i d e r a b l y  when c o n c e n t r a t i o n  i n c r e a s e d  a s  F i g u r e  4 

shows. 

I n  t h e  case of Key-Jo C lay ,  t h e  h a r d n e s s  w a s  n o t  

g r e a t l y  r e d u c e d  : L i k e  t h e  o t h e r s  e v e n  when t h e  

c o n c e n t r a t i o n  was i n c r e a s e d  t o  25 p e r c e n t  o f  t h e  

t a b l e t  weight  and had 5 kg of ha rdness .  See F i g u r e  6 .  

F i g u r e s  7 and  8 show t h e  r e s u l t s  of c o m p a r i n g  

t h e  h a r d n e s s  and  d i s i n t e g r a t i o n  time of t h e  t es ted  

t a b l e t s  of  each  d i f f e r e n t  p e r c e n t a g e  c o n c e n t r a t i o n  of 

d i s i n t e g r a t o r  w i t h  t h e  same g r a n u l e  s i z e  of 24-30 

meshes. 

CONCLUSION 

Corn  s t a r c h  i s  a good t a b l e t  d i s i n t e g r a t o r ,  b u t  

i t  c a n n o t  be recommended when added as  more t h a n  8 

p e r c e n t  of t h e  t ab l e t  weight .  C a l c i u m  carboxy methyl  

ce l lu lose  can  be used a s  a t a b l e t  d i s i n t e g r a t o r ,  b u t  

c o n c e n t r a t i o n  m u s t  n o t  e x c e e d  1 5  p e r c e n t  o f  t h e  
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1584 ROE AND CHANG 

t a b l e t  w e i g h t .  K a o l i n  a n d  p e c t i n  a re  n o t  s u i t a b l e  

t a b l e t  d i s i n t e g r a t o r s  because  of t h e  long  d i s i n t e g r a -  

t i o n  t i m e  a n d  h i g h e r  h a r d n e s s  when c o n c e n t r a t i o n  

e x c e e d s  more t h a n  8 p e r c e n t .  Key-Jo C l a y  was t h e  

most s u i t a b l e  t ab l e t  d i s i n t e g r a t o r  among t h o s e  tes ted 

even when added u n t i l  it was 25 p e r c e n t  of t h e  t a b l e t  

w e i g h t ,  a n d  t h e  t a b l e t  was h a r d e r  t h a n  t h e  o t h e r s  

a l t h o u g h  t h e  d i s i n t e g r a t i o n  time was n o t  v a r i e d  from 

t h e  o t h e r s .  
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