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ABSTRACT 

The s i l i c o n e  elastomer l a t e x  c o n t a i n i n g  c o l l o i d a l  s i l i c a  and 

po lyoxye thy l  ene g l y c o l  8,000 was shown t o  produce c o n t r o l  1 ed re1  eased 

f i l m  c o a t i n g  on potassium c h l o r i d e  t a b l e t s  w i t h  d i f f e r e n t  shapes. 

t a b l e t  shape d i d  n o t  a f f e c t  t h e  zero-order  r e l e a s e  c h a r a c t e r i s t i c  o f  t h e  

a c t i v e  i n g r e d i e n t  f rom t h e  coated t a b l e t s .  

weight,  t h e  capsu le  shaped t a b l e t s  e x h i b i t e d  a f a s t e r  d rug  r e l e a s e  r a t e  

as compared t o  t h e  ova l  and round deep-cup shaped t a b l e t s .  

The 

Wi th  t h e  same c o a t i n g  
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3 34 LI AND PECK 

JNTRODUCTION 

The use of oval and capsule shaped tablets for  oral d rug  

administration has been well received by patients because of the ease of 

swallowing. 

has further promoted the marketing of capsule shaped tablets (caplets)  

for  over-the-counter medications. 

contour associated w i t h  these tablet  shapes, coating of these tablets 

for controlled drug  delivery may face the d i f f icu l t ies  of cracking and 

spl i t t ing of the finished coating. 

latex for  controlled release tablet  coating has been reported (1). 

relatively elast ic  properties of the silicone elastomer latex coating 

( 2 )  may provide a unique application of this  latex for controlled 

release coating on tablets w i t h  various shapes. 

this  s tudy  is t o  demonstrate the capability of the si l icone elastomer 

latex t o  produce acceptable controlled release coatings on three 

different shaped potassium chloride tablets.  

The susceptibil i ty of hard gelatin capsules t o  tampering 

Due t o  the more complex surface 

The use of a si l icone elastomer 

The 

The major objective of 

EXPER I ME NTAl 

Materials L 

The sil icone elastomer latex, the colloidal s i l i c a ,  the 

polyethylene glycol and potassium chloride used i n  th i s  study were from 

the source reported previously (1). 

Methods: 

Preparation and Coating of  Tablets: 

Round deep-cup shaped, capsule shaped and oval shaped potassium 

chloride tablets weighing 600 mg were prepared using a Laboratory Carver 

Press fo l lowing  the procedures previously reported (1). 

of these tablets are shown i n  Table 1. 

T h e  dimensions 

Twenty f ive tablets for  each 
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EFFECT OF TABLET SHAPE. VI 33 5 

Table 1. Dimensions f o r  D i f f e r e n t  Shaped Potassium Chloride Tablets.  

Dimension i n  cm Tab1 e t  Shape 

a b C 

Round 
Deep-cup 

Capsule 

Oval 

1.18 0.536 

1.595 0.445 

1.308 0.513 

0.643 

0.743 
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LI AND PECK 336 

shape were mixed w i t h  1.50 kg o f  l ac tose  placebo t a b l e t s  (1 /4")  and 

placed i n  t h e  s i x - i n c h  G l a t t  l abo ra to ry  a i r  suspension column. 

coat ing d i spe rs ion  cons is t i ng  o f  t h e  s i l i c o n e  l a t e x  w i t h  a s i l i c o n e  t o  

s i l i c a  r a t i o  o f  2 t o  1 and 30% PEG 8,000 ca l cu la ted  on t h e  bas i s  o f  25% 

t o t a l  s o l i d s  content o f  t h e  d i spe rs ion  was used. Coating was conducted 

under t h e  same condi t ions repor ted p rev ious l y  (1). 

seventy f i v e  t a b l e t s  f o r  each t a b l e t  shape were d i v ided  i n t o  th ree  

groups and added i n t o  t h e  coat ing column a t  t h r e e  d i f f e r e n t  t ime 

i n t e r v a l s  dur ing t h e  coat ing operat ion t o  produce t a b l e t s  w i t h  d i f f e r e n t  

coat ing weights. 

study. 

Determination of  Drug Release Rate: 

A 

An a d d i t i o n a l  

A t o t a l  o f  two coat ing batches were prepared i n  t h i s  

Three t a b l e t s  f o r  each t a b l e t  shape and weight range from each 

coat ing batch were tes ted  f o r  drug re lease according t o  t h e  procedures 

repor ted p rev ious l y  (1). 

l i n e a r  p o r t i o n  o f  t h e  cumulat ive percentage drug re leased versus t ime  

p l o t  was determined as the  zero-order drug re lease  r a t e .  

The s lope of t h e  bes t  f i t t e d  equat ion f o r  t h e  

Data  

s t a t  

coat 

Ana 1 ys i  s: 

The e f f e c t  o f  t a b l e t  shape on t h e  drug re lease  r a t e  was eva 

The t a b l e t  

I n  t h e  

s t i c a l l y  using a covar iance ana lys i s  method (3) .  

ng weight was t h e  cova r ia te  f a c t o r  i n  t h i s  ana lys i s .  

uated 

covariance data analys is ,  two models a r e  generated us ing t h e  m u l t i p l e  

regress ion procedure. The f u l l  model i n c l u d i n g  a l l  va r iab les  and 

cova r ia te  i s  f i r s t  developed as fo l l ows :  

Y i j  = bo + b l X i j 1  + b z X i j 2  + b3X i j3  

+ b 4 Z i j  + E i j  

where Y i  j = drug re lease  r a t e  

= -1 f o r  samples from batch 2 
X i j l  = 1 f o r  samples from batch 1 

Eq. 1 
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E F F E C T  OF T A B L E T  S H A P E .  V I  33 7 

X i j 2  = 1 for oval shaped tablets 
= -1 fo r  round deep-cup shaped tablets 
= 0 other shape 

Xi j 3  = 1 for capsule shaped tablets 
= -1 fo r  round deep-cup shaped tablets 
= 0 other shape 

Z i j  = the difference between the overall mean of a l l  
tablet  coating weights and a specific tablet  coating 
weight 

E i j  = error term 

A reduced model w i t h  a l l  terms i n  the f u l l  model except the terms 

representing tablet  shape i s  then derived as fol lows:  

Eq. 2 

To t e s t  the significance of the tablet  shape effect on the drug  release 

rate  the following tes t  s t a t i s t i c  i s  used. 

SSE ( R  )-SSE ( F  ) 

E q .  3 

where SSE(F) = sum of square of the error term w i t h  f degree of 
freedom i n  the f u l l  model 

SSE(R) = sum of square of the error term w i t h  r degree of 
freedom i n  the reduced model 

d f r  and d f f  are the degree of freedom for the error terms 
associated w i t h  the reduced and f u l l  model. 

RESULTS AND DISCUSS I ON 

oride from the three The release profiles of potassium ch 

different shaped sil icone elastomer coated 

1 t o  3 .  I n  spi te  of the difference i n  t a b  

potassium chloride from a l l  coated tablets 

tablets are  shown in Figures 

e t  shape, the release of  

exhibited a zero-order 
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FIGURE 1 

Release P r o f i l e s  f o r  Round Deep-cup Shaped Potassium C h l o r i d e  
Tab le ts  Coated w i t h  D i f f e r e n t  Weights o f  PEG-Si l icone Elastomer.  
Key: Mean Coat ing  Weight; (m) 82.2 mg; (A) 70.7 mg; (0) 60.3 mg 

and (+) 48.6 mg. 
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FIGURE 2 

Release P r o f i l e s  f o r  Oval Shaped Potassium C h l o r i d e  Tab le ts  Coated 
w i t h  D i f f e r e n t  Weiqhts o f  PEG-Sil icone Elastomer.  
Key: Mean Coat ing  Weight; (m) 83.3 mg; (A) 71.9 mg; (0)  60.2 mg 

and (+) 48.0 mg. 
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EFFECT O F  TABLET SHAPE. V I  339 
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FIGURE 3 

Release Prof i les  for  Capsule Shaped Potassium Chloride Tablets 
Coated with Different  Weights o f  PEG-Silicone Elastomer. 
Key: Mean Coating Weight; (a) 83.1 mg; (A) 70.4 mg; ( 0 )  60.3 mg 

and (4) 47.9 mg. 

re lease  p ro f i l e .  

development of an appreciable osmotic pressure ins ide  the coated 

t a b l e t s ,  a s ign i f i can t  swelling of the coated t a b l e t  was seen and the 

shape of t he  coated t a b l e t s  changed markedly. 

t a b l e t s  became spherical  i n  shape while the  capsule shaped t a b l e t s  

changed i n t o  a sasuage-like shape and the oval t a b l e t s  a t ta ined  a 

footbal l  shape. 

was a l so  shown i n  Figures 1 t o  3 .  

weight ( th icker  coating) released the ac t ive  ingredient a t  a slower r a t e  

During the  time course o f  d r u g  r e l ease ,  due t o  the 

The coated round deep-cup 

The e f f ec t  o f  coating weight on the drug  r e l ease  r a t e  

Coated t a b l e t s  w i t h  a higher coating 
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3 40 L I  AND PECK 

Table 2 Drug Release Rate f o r  D i f f e r e n t  Shaped Potassium Ch lo r ide  
Tablets  Coated w i t h  D i f f e r e n t  Weights o f  S i l i c o n e  Elastomer 
Coat ing . 

Tab1 e t  Shape Coating Batch 1 Coat ing Batch 2 

Coating Release Coat ing Re1 ease 
Weight Rate Weight Rate 
(ms) (%/h r )  (mg) (%/hr)  

Oval 

83.5 
80.3 
82.7 
71.1 
70.5 
70.4 
60.0 
59.6 
61.3 
48.2 
49.1 
48.6 

83.8 
85.8 
80.4 
73.1 
74.9 
67.6 

Capsule 60.1 
59.6 
61.3 
48.2 
49.1 
48.6 

83.9 
82.7 
82.6 
70.0 
70.6 

Round Deep-cup 70.5 
61.7 
60.5 
61.4 
47.4 
47.1 
49.3 

12.42 
12.00 
12.44 
14.01 
15.05 
15.44 
16.35 
17.60 
16.78 
18.18 
18.87 
17.94 

13.74 
14.08 
12.50 
14.97 
14.47 
16.28 
18.25 
17.60 
16.78 
18.18 
18.87 
17.94 

10.71 
11.72 
12.82 
14.71 
14.07 
15.92 
16.21 
15.68 
16.51 
17.62 
19.49 
18.35 

77.9 
77.5 
78.8 
69.6 
68.0 
67.9 
62.4 
63.1 
62.6 
49.9 
46.8 
46.7 

77.3 
76.1 
75.7 
75.7 
64.9 
67.0 
62.8 
62.5 
61.4 
52.4 
50.9 
46.6 

86.5 
84.3 
81.9 
73.5 
72.1 
72.8 
63.0 
62.1 
62.4 
52.4 
50.9 
46.6 

12.86 
12.37 
12.52 
13.46 
13.89 
14.00 
14.13 
15.00 
16.26 
19.32 
21.53 
21.01 

14.12 
13.57 
14.04 
13.16 
16.28 
16.04 
17.91 
16.99 
17.59 
19.31 
17.33 
21.19 

10.52 
11.70 
12.07 
13.11 
13.11 
13.95 
14.92 
14.42 
15.89 
19.31 
17.33 
21.19 
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EFFECT OF TABLET SHAPE. V I  34 1 

Table 3. Analysis o f  Variance and Test Resul ts f o r  t h e  Covariance 
Analys is  f o r  t h e  E f f e c t  o f  Tablet  Shape on t h e  Zero-Order 
Re1 ease Rate o f  Potassi  um Ch lo r ide  f rom Coated Tabl e t s .  

( A )  ANOVA Resul ts 

F u l l  Model Reduced Model 

Source d f  ss d f  ss 

Regression 4 497.26 2 455.86 
Er ro r  67 55.52 69 96.92 

(B)  Test Resul ts  

E f f e c t  Test S t a t  i s t I c F F (a=0.01) 

Tabl e t  Shape SSE(R) - SSE(F) SSE(F) 
1- 24.97* 4.98 

d f r  - d f f  d f f 

* S i g n i f i c a n t  a t  = 0.01 

which i s  explained by t h e  membrane c o n t r o l l e d  re lease  as w e l l  as t h e  

osmotic pressure d r i v e n  drug re1  ease mechanisms (4) .  

Table 2 shows t h e  zero-order re lease  r a t e  f o r  d i f f e r e n t  shaped 

t a b l e t s  w i t h  var ious coa t ing  weights. The two m u l t i p l e  reg ress ion  

models (Eqs. 1 & 2)  were developed using t h e  REG Procedure i n  SAS. 

Table 3 g ives t h e  ANOVA r e s u l t s  f o r  t h e  two models and t h e  t e s t  r e s u l t s  

performed according t o  Eq. 3. The t e s t  r e s u l t s  i n d i c a t e  t h a t  t h e  t a b l e t  

shape e f f e c t  i s  s i g n i f i c a n t  a t  a = 0.01. 

t h e  t a b l e t  shape e f f e c t  us ing t h e  Scheff; mu1 t i p l e  comparison procedure 

w i t h  a 99 percent f a m i l y  confidence c o e f f i c i e n t  (a = 0.01). concludes 

t h a t ,  f o r  a l l  t h e  coat ing weights evaluated, coated capsule shaped 

A pa i red  comparison between 
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342 LI AND PECK 

t a b l e t s  released t h e  a c t i v e  i ng red ien t  a t  a h igher  zero-order r a t e  than 

t h e  oval  and round deep cup shaped t a b l e t s ,  b u t  no s i g n i f i c a n t  

d i f f e r e n c e  was shown between t h e  drug re lease  r a t e  f rom t h e  o the r  two 

t a b l e t  shapes. For t h e  same coat ing weight,  a t h i n n e r  coa t ing  w i l l  be 

formed on t a b l e t s  w i t h  a l a r g e r  sur face area. 

t ranspore d i f f u s i o n  and osmotic pumping drug re lease  models, a decrease 

i n  coat ing th ickness and an increase i n  sur face area o f  a coated t a b l e t  

w i l l  r e s u l t  i n  a f a s t e r  drug re lease r a t e  ( 4 ) .  The r e s u l t  o f  t h i s  study 

suggests t h a t  t h e  capsule shaped t a b l e t s  used i n  t h i s  study may have t h e  

l a r g e s t  sur face area as compared t o  the  other  two t a b l e t  shapes. 

As p red ic ted  by t h e  

CONCLUSION 

This  study has demonstrated t h a t  t h e  s i l i c o n e  elastomer l a t e x  

conta in ing c o l l o i d a l  s i l i c a  and PEG can be used t o  produce c o n t r o l l e d  

re lease f i l m  coat ing on potassium c h l o r i d e  t a b l e t s  w i t h  d i f f e r e n t  

shapes. 

c h a r a c t e r i s t i c s  o f  t h e  a c t i v e  i ng red ien t .  

shapes evaluated, t h e  capsule shaped t a b l e t s  e x h i b i t e d  a h igher  drug 

re lease r a t e  as compared t o  t h e  round deep-cup and oval  shaped t a b l e t s .  

This w i s  probably a t t r i b u t e d  t o  a l a r g e  sur face area associated w i t h  t h e  

capsule shaped tab1 e ts .  

The t a b l e t  shape d i d  no t  a f f e c t  t h e  zero-order re lease  

Amongst t h e  t h r e e  t a b l e t  
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