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ABSTRACT 

A m o d i f i e d  m i c r o i n d e n t a t i o n  apparatus i s  desc r ibed  and shown t o  

be a s a t i s f a c t o r y  techn ique t o  mon i to r  t h e  s u r f a c e  hardness and 

r e s i l l e n c e  o f  t a b l e t s  w i t h  unusual su r face  c u r v a t u r e s ,  i n  t h i s  

case those assoc ia ted  w i t h  t h e  SK&F nove l  t i l t i n g  t a b l e t  

concept .  The i n d e n t a t i o n  t e s t  has been a b l e  t o  p i n - p o i n t  

d i f f e r e n c e s  i n  p r o p e r t i e s  over  t h e  t a b l e t s  and has demonstrated 

va r ious  t r e n d s  i n  su r face  hardness f o r  these new shapes. 

'R idau ra '  t a b l e t s ,  which a r e  square, beve l  edged w i t h  normal 

convex su r faces  b e a r i n g  a r a i s e d  dome on b o t h  faces,  show 

s t ronger  s u r f a c e  c h a r a c t e r i s t i c s  around t h e  p e r i p h e r y  and lower  

su r face  hardness over  t h e  dome. The e l a s t i c  q u o t i e n t  i s  a l s o  

reduced a t  t h e  t o p  o f  t h e  dome and t h i s  may w e l l  be due t o  t h e  

reduced c o n s o l i d a t i o n  i n  t h i s  r e g i o n  d u r i n g  compression. Two 

o t h e r  t a b l e t  shapes were a l s o  examined: 200 mg and 800 mg 

'Tagamet' t a b l e t s .  The 200 mg t a b l e t  i s  a round shape s i m i l a r  

I n  p r o f i l e  t o  t h e  square 'R idau ra '  p roduc t .  There I s  a 

q u a n t i t a t i v e  s i m i l a r i t y  between t h e  da ta  o f  b o t h  sur faces  f o r  
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3 44 LEONARD, TOVEY, AND AULTON 

t h i s  t a b l e t  w i t h  harder  areas a t  t h e  p e r i p h e r y ,  b u t  u n l i k e  t h e  

'R idau ra '  i t  a l s o  demonstrates a measurable r e d u c t i o n  i n  s u r f a c e  

hardness and r e s i l i e n c e  a t  t h e  peak o f  t h e  t i l t  f e a t u r e .  The 

more complex o v a l  800 mg 'Tagamet' ' T l l t a b '  t a b l e t s  have 

g e n e r a l l y  h i g h e r  s u r f a c e  hardness and r e s i l i e n c e .  I t  i s  
b e l i e v e d  t h a t  a s l i g h t l y  m o d i f i e d  f o r m u l a t i o n  may a l s o  have 

c o n t r i b u t e d  t o  these  s i g n i f i c a n t l y  h i g h e r  volumes. 

I t  i s  concluded t h a t  t h e  m i c r o i n d e n t a t i o n  apparatus may w e l l  

be a u s e f u l  t o o l  t o  a s s i s t  i n  t h e  o p t i m i s a t i o n  o f  f o r m u l a t i o n s  

o f  ' T i l t a b '  t a b l e t s ,  as w e l l  as i n  d e t e r m i n i n g  t h e  most 

a p p r o p r i a t e  p rocess ing  c o n d i t i o n s .  

INTRODUCTION 

' T i l t a b '  t a b l e t s  have been developed r e c e n t l y  by Smi th 

K l i n e  & French (Tovey, 1987). They a r e  compressed t a b l e t s  which 

have a r a i s e d  c e n t r a l  p o r t i o n  on b o t h  faces which impar t  an 

ang le  o f  t i l t  t o  t h e  t a b l e t s  when they  a r e  l y i n g  on a f l a t  

sur face .  The o r i g i n a l  o b j e c t i v e  o f  t h i s  nove l  des ign  was t o  

c r e a t e  a t a b l e t  which would show an Inc rease  i n  h e i g h t  when 

l y i n g  on a f l a t  su r face ,  b u t  w i t h o u t  an i nc rease  i n  t a b l e t  

we igh t  o r  volume. Th is  would enable t h e  t a b l e t s  t o  be p i cked  up 

more e a s i l y  by, f o r  example, a r t h r i t i c  p a t i e n t s .  Thus f o r  

'R idau ra '  t a b l e t s  ( A u r a n o f i n ,  SK&F) a square shape w i t h  c e n t r a l  

dome-shaped p r o j e c t i o n s  was dev ised.  Th is  t a b l e t  shape has t h e  

added advantage t h a t  i t  w i l l  n o t  r o l l  as i t  t i l t s  up f rom t h e  

h o r i z o n t a l .  A f u r t h e r  genera l  advantage o f  ' T i l t a b '  Tab le ts  i s  

t h a t  t hey  a r e  c l e a r l y  d l f f e r e n t  f rom c o n v e n t i o n a l l y  shaped 

t a b l e t s .  Th is  makes them e a s i l y  recogn isab le  and may h e l p  t o  

a v o i d  con fus ion  between produc ts  and thereby  a s s i s t  compliance. 

' T i l t a b ' ,  'R idau ra '  and 'Tagamet' a r e  r e g i s t e r e d  Trade Marks o f  

Smith K l l n e  and French Labs L td .  
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DISTRIBUTION OVER "TILTAB" TABLETS 34 5 

The v a r l a t l o n  I n  t a b l e t  t h l ckness  as a r e s u l t  o f  t h l s  shape 

changes t h e  degree o f  c o n s o l i d a t i o n  o f  t h e  t a b l e t s ,  1.e. t h e  

powder I n  t h e  r e g i o n  o f  t h e  r a l s e d  c e n t r a l  r e g i o n  I s  l e s s  

conso l i da ted  than  t h a t  o f  t h e  o u t e r  f l a t t e r  p o r t i o n .  Th is  can 

c r e a t e  p rocess lng  d l f f l c u l t l e s  r e s u l t l n g  f rom v a r l a b l e  s t r e n g t h  

and ab ras ion  r e s i s t a n c e  over  t h e  t a b l e t .  Th is  I s  p a r t l c u l a r l y  

Impor tan t  d u r l n g  f l l m  c o a t l n g  when t h e  t a b l e t s  a r e  sub jec ted  t o  

h i g h  ab ras lon  f o r c e s  d u r l n g  t h e  f i r s t  few minutes o f  t h e  c o a t l n g  

process, b e f o r e  a p r o t e c t i v e  f i l m  has been a p p l i e d .  Indeed, 

most o f  t h e  development problems exper lenced w i t h  'R ldau ra '  

' T i l t a b '  t a b l e t s  l a y  I n  t h e  achievement o f  a t a b l e t  co re  

s u i t a b l e  f o r  f i l m  c o a t l n g .  The genera l  h a n d l i n g  o f  ' T i l t a b '  

t a b l e t s  I n  b u l k  cou ld  a l s o  be a problem f o r  t a b l e t s  w i t h  

p o t e n t i a l l y  weak spots  on t h e  most exposed areas o f  t h e i r  

sur face .  

The measurement o f  p o i n t  su r face  I n d e n t a t i o n  i s  one t e s t  

whlch can be used t o  q u a n t l f y  mechanical p r o p e r t i e s  a t  l o c a l l s e d  

p o i n t s  over  t h e  t a b l e t  su r face  r a t h e r  than  t h e  p r o p e r t l e s  o f  t h e  

t a b l e t  as a whole. Sur face  penet romet ry  has a l r e a d y  been used 

t o  examlne t h e  e f f e c t  o f  punch c u r v a t u r e  and compactlon p ressu re  

(Au l ton ,  1981) over  t h e  su r face  o f  t a b l e t s .  I n  t h l s  p resen t  

work a m o d i f l e d  m l c r o l n d e n t a t l o n  apparatus has been used t o  

s tudy t h e  d l s t r l b u t l o n  o f  hardness and e l a s t l c  q u o t l e n t  over  t h e  

sur faces  o f  comrnerc la l ly  a v a i l a b l e  ' T i l t a b '  t a b l e t s .  

APPARATUS 

The apparatus used I s  based on t h a t  desc r lbed  by Whi te  and 

A u l t o n  (1980) .  B r l e f l y ,  t h l s  apparatus c o n s i s t s  o f  a 

v e r t i c a l l y - s u p p o r t e d  s h a f t ,  on t h e  lower  end o f  which I s  an 

I n d e n t l n g  sphere and a t  t h e  upper end i s  a l o a d l n g  p l a t f o r m  o n t o  

which we igh ts  can be a p p l l e d  t o  p r o v l d e  a cons tan t  I n d e n t a t i o n  

fo rce .  The depth  o f  p e n e t r a t l o n  o f  t h e  i n d e n t e r  The p resen t  

apparatus,  w h i l s t  r e t a l n l n g  t h e  same p r l n c l p a l  o f  a c t l o n  t o  t h a t  
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346 LEONARD, TOVEY, AND AULTON 

descr ibed above, has been e x t e n s i v e l y  m o d i f i e d  t o  s u i t  t h e  

unique c h a r a c t e r i s t i c s  o f  ' T l l t a b '  t a b l e t s .  The m o d i f l c a t i o n s  

i n c l u d e  a) a u n i v e r s a l l y - j o i n t e d  v i c e  t o  g r i p  a range o f  t a b l e t  

shapes and t o  o r i e n t a t e  t h e  t a b l e t s  so  t h a t  t h e  i n d e n t a t i o n  i s  

always normal t o  t h e  c u r v a t u r e  o f  t h e  s u r f a c e  a t  t h e  p o i n t  o f  

t e s t ,  b) a p r e c i s i o n  l o w e r i n g  dev i ce  f o r  t h e  i n d e n t e r  s h a f t  

hous ing  t o  compensate f o r  t h e  w ide  v a r i a t i o n  o f  t a b l e t  

th icknesses  over  t h e  t a b l e t  and c )  a pneumatic dev i ce  t o  lower  

t h e  I n d e n t a t i o n  l oad  w l t h o u t  i n i t i a l  impact  over load.  

F l g u r e  1 i s  a genera l  v iew.  T h l s  shows t h e  pneumatlc p i s t o n  

and i t s  c o n t r o l  s w i t c h  f o r  r a i s i n g  and l o w e r i n g  t h e  i n d e n t a t i o n  

load,  which i s  mounted on a h e i g h t  a d j u s t a b l e  arm s u p p o r t i n g  a 

p l a t e n  f o r  c a r r y i n g  t h e  t e s t  l oad .  F i g u r e  2 I s  a c l o s e  up v iew 

o f  t h e  I n d e n t e r  se t -up  showlng t h e  very  low p i t c h  screw th readed 

rod  on whlch I s  mounted t h e  I n d e n t e r  and LVDT assembly, t h e  

p o s i t i o n  o f  which can be ad jus ted  by means o f  t h e  c o n t r o l  

wheel. I t  i s  locked I n  p l a c e  f rom t h e  back o f  t h e  apparatus.  

F igu re  2 c l e a r l y  shows how t h e  mount ing s tage f o r  t h e  t e s t  

speclmens can be moved i n  a l l  d i r e c t i o n s  u s i n g  a combina t ion  o f  

t h e  a l l e n  b o l t s  h o l d l n g  t h e  s tage I t s e l f ,  and t h e  two 

adjustments on t h e  suppor t  f o r  t h e  m i n i  v i c e  h o l d i n g  t h e  t a b l e t  

under t e s t .  

METHODS 

The m o d i f i e d  apparatus has been t e s t e d  and v a l i d a t e d  and 

i n d e n t a t i o n  t e s t s  per formed over  t h e  sur faces  o f  uncoated cores  

e t s  - ' R i d a u r a l ,  'Tagamet' o f  t h r e e  commercia 

200 mg and 'Tagamet 

l y  a v a i l a b l e  t a b  

800 mg. 

C a l i b r a t i o n  o f  I n d e n t e r  

The LVDT (Penny and G l l e s ,  P1S 1304) was c a l l b r a t e d  In by 

t h e  use o f  s l i p  gauges a t  an e l e c t r l c a l  l oad  o f  10 kohms. The 
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DISTRIBUTION OVER "TILTAB" TABLETS 

F I G U R E  1 
GENERAL V I E W  OF H I C R O I N D E N T E R  APPARATUS 

34 7 
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348 LEONARD, TOVEY, AND AULTON 

e n t i r e  movement o f  t h e  t ransducer  was f i r s t  c a l i b r a t e d  u s i n g  1 

m s l i p  gaLqes t o  determine t h e  c e n t r a l  zero o u t p u t  p o i n t ,  and 

t h e  c e n t r a l  r e g i o n  ( +  1 mm) was f u r t h e r  c a l i b r a t e d  a t  0 .1  mn 

I n t e r v a l s .  The v o l t a g e  ou tpu t  v a r i e d  f rom t 1 2  t o  -12 v o l t s  and 

f u r t h e r  c a l l b r a t i o n  was performed over  t h e  r e g i o n  o f  t1 t o  -1 

v o l t  us ing  0.01 mm increments.  L i n e a r  reg ress ion  o f  t h a t  da ta  

gave a s lope  o f  -8.538 x mm/volt ( c o r r e l a t i o n  c o e f f i c i e n t  

R = 0.9992) and thus ,  i n  use, t h e  LVDT gave an ou tpu t  t o  t h e  

c h a r t  reco rde r  as f o l l o w s :  

1 v o l t  = 85.38 pm and lOOmvolt = 8.54 pm 

I n d e n t a t i o n  T e s t l n q  

The techn ique f o r  each i n d l v l d u a l  I n d e n t a t i o n  was as f o l l o w s .  

Wi th  t h e  t a b l e t  h e l d  f l r m l y  i n  t h e  jaws o f  t h e  clamp i t s  

p o s i t i o n  was ad jus ted ,  by a s u i t a b l e  combina t ion  o f  t h e  t h r e e  

adjustment  p o i n t s  on t h e  u n i v e r s a l l y - j o i n t e d  s tage,  so t h a t  t h e  

p o l n t  on t h e  su r face  t o  be measured was normal t o  t h e  l i n e  o f  

t h e  i n d e n t a t i o n .  The I n d e n t e r  was g e n t l y  lowered o n t o  t h e  

t a b l e t  sur face ,  a t  which p o i n t  t h e  v o l t a g e  ou tpu t  began t o  

change. A f t e r  check ing  t h a t  t h e  I n d e n t e r  was s t i l l  normal t o  

t h e  t e s t  su r face  t h e  i n d e n t e r  was locked I n  p lace .  The I n d e n t e r  

was now i n  p o s i t i o n  ready f o r  t h e  t e s t  and I n  c o n t a c t  w i t h  t h e  

t a b l e t  su r face  under a smal l  p re - load  o f  about  0.05N. The t e s t  

was commenced by p l a c i n g  t h e  a p p r o p r i a t e  we igh t  (Tab le  1 )  on t h e  

l o a d i n g  p l a t f o r m  (see F igu res  1 and 2)  and s t a r t i n g  t h e  c h a r t  

reco rde r .  The i n d e n t i n g  l o a d  was lowered on to  t h e  p l a t e n  o f  t h e  

Inden te r  by o p e r a t i n g  t h e  c o n t r o l  s w i t c h  on t h e  h y d r a u l l c  

system. The same s w i t c h  was used t o  r a l s e  t h e  we lgh t  f rom t h e  

i n d e n t e r  a f t e r  a f i x e d  I n d e n t a t i o n  t i m e  o f  30 seconds. The t e s t  

was cont inued f o r  a f u r t h e r  15 seconds t o  mon i to r  su r face  

recovery  a f t e r  l oad  removal. P r e l l m l n a r y  exper iments had shown 

these t imes t o  be s a t i s f a c t o r y  s i n c e  t h e  m a t e r i a l s  d i s p l a y e d  
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D I  STR I BUT1 ON OVER "T ILTAB" TABLETS 

Tab le t  
TY Pe 

34 9 

I n d e n t e r  
Sphere 
Diameter 
(m) 

TABLE 1 

Sumnary o f  I n d e n t a t i o n  Test  Cond i t i ons  

Ridaura I 

Tagamet' 200 mg 

Tagamet' 800 mg 

1.66 

1.66 

1.66 

30 

30 

30 

I 

2N 15 

2N 15 

3N 15 

I n d e n t a t i o n  

( seconds ) 

l i t t l e  t ime-dependent de fo rma t ion  under t h e  c o n d i t i o n s  o f  t h e  

t e s t .  The t a b l e t  under t e s t  was then  moved t o  t h e  nex t  

i n d e n t a t i o n  p o s i t i o n  and t h e  process repeated.  D e t a i l s  of t h e  

t e s t  parameters used f o r  each t a b l e t  t y p e  a r e  g i v e n  i n  Table 1 

The above procedure was repeated a t  a number o f  p o i n t s  over  

t h e  sur face  o f  each t a b l e t .  These t e s t  p o s i t i o n s  a r e  shown i n  

F igu re  3 f o r  ' R i d a u r a ' ,  F i g u r e  4 f o r  'Tagamet' 200 and F i g u r e  5 

f o r  'Tagamet' 800. Ten t a b l e t s  were t e s t e d  a t  each o f  these 

p o s i t i o n s .  

RESULTS AND DISCUSSION 

The i n d e n t a t i o n  da ta  i s  presented  as two va lues .  F i r s t l y ,  

Br ine11 hardness (Pa), as d e f i n e d  by F/(n D hl), where F i s  
t h e  a p p l i e d  l o a d  (N), D i s  t h e  d iameter  o f  t h e  i n d e n t i n g  sphere 

(m) and hl (m) I s  t h e  depth  o f  p e n e t r a t i o n  o f  t h e  i n d e n t e r  a t  

t h e  end o f  t h e  l o a d i n g  p e r i o d .  Secondly, as E l a s t i c  Q u o t i e n t  
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3 50 LEONARD, T O V E Y ,  AND AULTON 

FIGURE 2 
CLOSE UP OF INDENTER ASSEMBLY AND UNIVERSAL MOUNTING 
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TOP AND BOTTOM FACES 
Note that top and bottom faces are identical 

SIDE VIEWS 

BALANCED TILTED 

FIGURE 3 

INDENTATION POSITIONS ON ' R I D A U R A '  TABLET 

( E Q )  which I s  r a t i o  o f  t h e  depth o f  recovery o f  t h e  I n d e n t a t i o n  

on removal o f  t he  load (Ah) t o  t h e  depth o f  l n d e n t a t l o n  under 

load (h,). 

The f o l l o w i n g  a re  t h e  mean o f  t e n  readings f rom t e n  separate 

t a b l e t s .  The mean c o e f f i c i e n t  o f  v a r l a t l o n  o f  t h e  readings on 

any p a r t i c u l a r  t a b l e t  ranged f r o m  0.16 t o  0.19. Thls I s  t y p i c a l  

o f  m lc ro lnden ta t l on  t e s t i n g  o f  t a b l e t s  and I s  a f u n c t i o n  o f  t h e  

Inherent  v a r l a t i o n  I n  t h e  t a b l e t  surface, r a t h e r  than any 

I t  I s  a measure o f  t h e  r e s l l l e n c e  o f  t h e  m a t e r l a l .  
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TOP FACE 

LEONARD, TOVEY, AND AULTON 

BOTTOM FACE 

SIDE VIEWS 

BALANCED TILTED 

FIGURE 4 

INDENTATION POSITIONS ON 'TAGAHET' 200HG TABLET 

s c a t t e r  due t o  t h e  mechanism o f  t h e  t e s t .  The t e s t  p o s i t i o n s  on 

t h e  t a b l e t  a r e  i n d i c a t e d  I n  F i g u r e  3 f o r  ' R i d a u r a ' ,  F i g u r e  4 f o r  

'Tagamet'  200 mg and F i g u r e  5 f o r  'Tagamet'  800 mg. I n  some 

cases, where a p p r o p r l a t e ,  d a t a  from r a d i a l l y  symmetrical p o i n t s  

have been combined. 
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SIDE VIEW 

BALANCED 

BOTTOM FACE 

E N D  VIEWS 

BALANCED TILTED 

FIGURE 5 

INDENTATION POSITIONS ON 'TAGAHET' 800HG TABLET 

Table 2 shows t h e  i n d e n t a t i o n  data f o r  Ridaura t a b l e t s .  The t o p  

and bottom surfaces o f  'Ridaura'  t a b l e t s  a re  i n d i s t i n g u i s h a b l e  

and thus t h e  data r e f e r s  t o  a combination o f  both. 

Pos i t i ons  1 and 2 a re  t h e  f l a t t e r  areas o f  t h e  t a b l e t  and, 
as can be seen, these a r e  t h e  hardest p a r t s  o f  t h e  t a b l e t  
surface. This i s  not  unexpected s ince these a re  t h e  zones which 

have been more h i g h l y  consol idated du r ing  compression. The 
p o i n t s  over t h e  dome o f  t he  t a b l e t  ( p o s i t i o n s  3 t o  5) have lower 

hardness values. It i s  i n t e r e s t i n g  t o  note t h e  reduct ion i n  

e l a s t i c  quo t ien t ,  and thus r e s i l l e n c e ,  a t  t h e  top  o f  t h e  dome. 

This may w e l l  r e f l e c t  t h e  nature o f  t he  compact i t s e l f  I n  t h e  
reg ion o f  t he  dome, r a t h e r  than being a pu re l y  surface r e l a t e d  

phenomenon. The t a b l e t  w i l l  show reduced conso l i da t i on  i n  t h e  

reg ion o f  t h e  domes thus a l l o w i n g  more p a r t i c l e  o r i e n t a t i o n  

du r ing  t h e  i n d e n t a t l o n  process, and hence reducing the  recovery 

of t he  surface when t h e  Inden t ing  load i s  removed. 
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3 54 LEONARD, TOVEY, AND AULTON 

P o s i t i o n  on 
t a b l e t  ( r e f e r  
t o  F i g u r e  3) 

1 and 2 

TABLE 2 

B r i n e l l  Hardness and E l a s t i c  Quo t ien t  da ta  f o r  ' R i d a u r a l  Tab le ts  

B r i n e l l  hardness 
(MPa) 

27.0 0.65 

0.65 

0 .56  

Never the less ,  t h e  d i f f e r e n c e s  a r e  n o t  g r e a t  and i n d i c a t e  

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

t r o u b l e  should be expected due t o  undue f r i a b i l i t y  a t  t h e  dome. 

Indeed, t h e  i n i t i a l  e f f o r t s  d u r i n g  t a b l e t t i n g  tended t o  over  

emphasize t h e  p o t e n t i a l  f r i a b i l i t y  o f  t h e  dome, w i t h  t h e  r e s u l t  

t h a t  capping was a f a r  g r e a t e r  problem. Once i t  was e s t a b l i s h e d  

t h a t  t h e  dome cou ld  be made a t  a su r face  hardness s u f f i c i e n t  t o  

w i t h s t a n d  ab ras lon  d u r i n g  t h e  c o a t i n g  process w i t h o u t  u s i n g  

excess ive  compaction f o r c e ,  t h e n  most o f  t h e  p r a c t i c a l  

d i f f i c u l t i e s  had been overcome. U n f o r t u n a t e l y ,  f rom t i m e  t o  

t ime  some batches o f  t a b l e t s  do e x h i b i t  a tendency t o  e r o s l o n  on 

t h e  domes d u r i n g  c o a t i n g .  The use o f  t h i s  techn ique should 

a l l o w  t h e  i n v e s t i g a t i o n  and p o s s i b l e  i d e n t i f i c a t i o n  o f  t h e  

causes o f  t h i s  problem, and hence l e a d  t o  a s o l u t i o n .  

I n d e n t a t i o n  da ta  f o r  b o t h  sur faces  o f  'Tagametl 200 mg t a b l e t s  

a r e  shown i n  Tab le  3. 
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TABLE 3 

B r i n e l l  Hardness and E l a s t i c  Quo t len t  da ta  f o r  'Tagamet' 200 mg 
Ta b l  e t  s 

P o s i t i o n  on 
t a b l e t  ( r e f e r  
t o  F i g u r e  4) 

Top Face 

Bottom Face 

6 
7 
8 
9 

10 

B r i n e l l  hardness 
(MPa) 

20.5 
20.2 
17.0 
17.2 
16.1 

22.6 
23.0 
18.0 
18.0 
16.1 

0.64 
0.77 
0.61 
0.59 
0.50 

0.56 
0.56 
0.68 
0.70 
0.38 

The r e s u l t s  f o r  'Tagamet' 200 mg show a g a i n  t h a t  t h e  f l a t t e s t  

areas o f  t h e  t a b l e t  ( p o s i t i o n s  1, 2, 6 and 7 )  a r e  t h e  ha rdes t  

and have t h e  h i g h e s t  r e s i l i e n c e  due t o  t h e i r  g r e a t e r  

c o n s o l i d a t i o n .  The s ides  o f  t h e  c e n t r a l  dome have i n t e r m e d i a t e  

mechanlca l  p r o p e r t l e s  w h i l s t  t h e  t a b l e t  i s  s o f t e s t  a t  t h e  peak 

o f  t h e  dome and aga in  shows low r e s i l l e n c e  a t  t h i s  p o i n t .  There 

i s  q u a n t i t a t i v e  s i m i l a r i t y  between t h e  da ta  o f  b o t h  upper and 

lower  su r faces .  

As w i t h  t h e  'R idau ra '  ' T l l t a b ' ,  t h e  shape f o r  'Tagamet' 200 mg 

i s  an e m p i r i c a l l y  d e r i v e d  b e s t  o p t i o n  f o r  t h e  r e q u i r e d  des ign,  

work ing  w i t h  a f i x e d  f o r m u l a t l o n .  The i n i t i a l  shape, which was 
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3 56 LEONARD, TOVEY, A N D  AULTON 

r e j e c t e d ,  gave a p roduc t  w i t h  a peak t o  t h e  t i l t  f e a t u r e  r a t h e r  

than  t h e  more rounded shape shown i n  F i g u r e  4. 

F u r t h e r  m o d i f i c a t i o n s  were made, b u t  o n l y  t o  t h e  embossing 

o f  t h e  punch w i t h  t h e  v a r i o u s  monogramming op t i ons ,  and t h e  l i n e  

sur round ing  and h i g h l i g h t i n g  t h e  t i l t  f e a t u r e .  

Wlth exper ience gained f rom many years  o f  manu fac tu r ing  

'Tagamet' 200 mg and f rom o t h e r  ' T i l t a b '  p roduc ts  i n  

development, i t  was n o t  f e l t  t h a t  any d i f f i c u l t i e s  would be 

encountered i n  p roduc ing  t h i s  new ' T l l t a b '  t a b l e t .  However, as 

t h e  r e l a t i v e l y  low hardness f o r  t h e  t l p  o f  t h e  t i l t  f e a t u r e  

I n d l c a t e s ,  t o g e t h e r  w l th  t h e  low r e s i l i e n c e  a t  t h i s  p o i n t  

( sugges t ing  a l e s s  c o n s o l i d a t e d  s t r u c t u r e  compared t o  t h e  edges 

o f  t h e  t a b l e t )  some problems o f  e r o s i o n  on c o a t i n g  m igh t  have 
been expected and were i n  f a c t  encountered. I t  should be 

remembered t h a t  these da ta  a r e  f rom t y p i c a l  t a b l e t s  c u r r e n t l y  

be ing  produced f o r  commercial purposes. L i k e  t h e  'R idau ra '  

t a b l e t  t h e  problems were overcome by b a l a n c i n g  t h e  need f o r  a 

hard  t i l t  f e a t u r e  a g a l n s t  t h e  p o t e n t i a l  f o r  capp ing  o f  t h e  
t a b l e t  as a whole, n o t  j u s t  t h e  dome. Some f a c t o r s  which have 

been I n v e s t i g a t e d  e m p i r i c a l l y  have been m o i s t u r e  con ten t  and 

g ranu le  s i z e  d i s t r i b u t i o n ,  and i t  I s  hoped t h a t  t h i s  w i l l  fo rm 

p a r t  o f  a subsequent s tudy .  

Table 4 shows t h e  i n d e n t a t i o n  da ta  f o r  'Tagamet' 800 mg t a b l e t s .  

The shape o f  t h e  'Tagamet' 800 mg t a b l e t  i s  more complex 

(see F i g u r e  5 )  b u t  t h e  r e s u l t s  f o l l o w  s i m i l a r  t r e n d s  t o  those o f  

'R idau ra '  and 'Tagamet' 200 mg. The f l a t t e r  areas o f  t h e  t a b l e t  

( p o s i t i o n s  1, 2, 8, 9, 10 and 11) a r e  t h e  hardes t ,  w i t h  t h e  

t a b l e t  be lng  s o f t e r  over  t h e  dome. Again t h e  c h a r a c t e r i s t i c a l l y  

l ow  r e s i l i e n c e  a t  t h e  peak o f  t h e  dome I s  repeated.  P o s i t i o n s  

12 and 13 showed a s u r p r i s i n g l y  l ow  hardness and r e s i l i e n c e  

compared w l t h  o t h e r  da ta  f rom t h e  f l a t t e r  reg ions  o f  t h e  
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TABLE 4 

Br ine11 Hardness and E l a s t i c  Q u o t i e n t  Data f o r  'Tagamet' 800 mg 

Tab1 e t  s 

P o s i t i o n  on 
t a b l e t  ( r e f e r  
t o  F igure 5 )  

Top Face 
1 
2 
3 
4 
5 
6 
7 

Bottom Face 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Br ine1 1 hardness 
(MPa) 

36.4 
35.8 
34.2 
30.0 
25.9 
28.0 
31 . O  

39.8 
38.4 
39.6 
37.3 
28.6 
29.0 
30.3 
32.3 
34.9 
34.1 
36.4 

0.72 
0.63 
0.57 
0.51 
0.72 
0.70 
0.51 

0.77 
0.77 
0.69 
0.68 
0.49 
0.59 
0.55 
0.57 
0.70 
0.71 
0.49 

t a b l e t .  This presumably r e f l e c t s  t h e  na tu re  o f  t h e  d l s t r i b u t i o n  

o f  forces through t h e  elongated shape o f  t h i s  t a b l e t  a s  i t  i s  

compressed, w i t h  propagat ion towards t h e  ends o f  t h e  compact 

belng g rea te r  than t h a t  normal t o  t h e  d i r e c t i o n  o f  compaction. 

In t h e  l i g h t  o f  exper ience galned w i t h  o the r  ' T l l t a b '  

products t h e  design o f  t h e  'Tagamet' 800 mg t a b l e t  was se lected 
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358 LEONARD, T O V E Y ,  AND AULTON 

t o  g i v e  t h e  minlmum changes i n  su r face  c u r v a t u r e  as would be 

c o n s i s t e n t  w i t h  a ' T i l t a b '  as d e f i n e d  i n  t h e  r e l e v a n t  pa ten ts  

(Tovey, 1983, 1986). Thus fewer  problems were expected I n  

commercial p r o d u c t i o n  w i t h  t h i s  des ign  o f  ' T i l t a b ' ,  and t h l s  has 

indeed been t h e  case. The g e n e r a l l y  h i g h e r  su r face  hardness and 

r e s i l i e n c e  across t h i s  t a b l e t ,  as i n d i c a t e d  by these da ta  a r e  

p robab ly  t h e  r e s u l t  o f  t h l s  des ign,  coupled w i t h  t h e  s l i g h t l y  

d i f f e r e n t  f o r m u l a t i o n  used i n  t h i s  h i g h e r  potency 'Tagamet' 

t a b l e t .  Very few problems assoc ia ted  w i t h  t h e  t i l t  f e a t u r e  o f  

'Tagamet' 800 mg t a b l e t s  have been encountered I n  p r a c t i c e .  

CONCLUSIONS 

The m o d l f l e d  m i c r o i n d e n t a t i o n  apparatus desc r lbed  here  has been 

shown t o  be a s a t l s f a c t o r y  techn ique  t o  mon i to r  t h e  su r face  

hardness and r e s i l i e n c e  o f  t a b l e t s  w i t h  unusual su r face  

cu rva tu res ,  i n  p a r t i c u l a r  t h e  range o f  SK&F ' T i l t a b '  t a b l e t s .  
The I n d e n t a t i o n  t e s t  i t s e l f  has been shown t o  p i n - p o i n t  

d i f f e r e n c e s  I n  p r o p e r t i e s  over  t h e  t a b l e t s  and has shown 

d i f f e r e n c e s  between v a r l o u s  areas o f  t h e  ' T l l t a b '  t a b l e t  shape, 

some expected and some n o t .  The des igns o f  t h e  t h r e e  ' T l l t a b '  

t a b l e t s  i n v e s t i g a t e d  were d e r i v e d  e m p i r i c a l l y ,  and t h e  degree o f  
p rocess ing  problems, I n  p a r t i c u l a r  those r e l a t e d  t o  su r face  

e r o s i o n  o f  t h e  t i l t  f e a t u r e  o r  t o  capp ing  o f  t h e  t a b l e t ,  has 

been shown t o  be r e l a t e d  t o  t h e  su r face  hardness and r e s l l i e n c e  

o f  t h e  d i f f e r e n t  ' T l l t a b '  t a b l e t  shapes. I t  I s  hoped t h a t  t h e  

use o f  t h i s  apparatus and m i c r o l n d e n t a t l o n  t e s t i n g  w i l l  enable 

t h e  shape o f  f u t u r e  ' T l l t a b '  t a b l e t s  t o  be op t im ised  t o  reduce 

problems I n  p r a c t i c e .  I t  i s  a l s o  recogn ised t h a t  f o r m u l a t l o n  

f a c t o r s  p l a y  a key r o l e  i n  t h e  a b i l l t y  o f  ' T i l t a b '  t a b l e t s  t o  

w i t h s t a n d  t h e  s t resses  o f  f i l m  c o a t i n g  and genera l  hand l i ng .  

This techn ique  should t h e r e f o r e  be ex t remely  u s e f u l  I n  

de te rm in ing  b o t h  t h e  optimum e x c l p i e n t s  t o  use I n  new 
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f o r m u l a t i o n s ,  and t h e  n a t u r e  o f  t h e  more i m p o r t a n t  p rocess ing  

parameters f o r  e x i s t i n g  p roduc ts  be ing  conver ted  t o  t h e  ' T i l t a b '  

t a b l e t  fo rmat .  
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