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A b s t r a c t :  T a b l e t s  which were p r e p a r e d  from s e p a r a t e  

f o r m u l a t i o n s  o f  Emcompress S tanda rdR,  a commercial ly  

a v a i l a b l e  d i r e c t l y  compress ib l e  g r a n u l a t i o n ,  w i t h  a s c o r -  

b i c  a c i d ,  f o l i c  a c i d ,  and th i amine  h y d r o c h l o r i d e  were 

s u b j e c t e d  t o  a c c e l e r a t e d  a g i n g  c o n d i t i o n s  and s t u d i e d  

f o r  chemica l  s t a b i l i t y  and such  p h y s i c a l  parameters as 

h a r d n e s s ,  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  t ime.  O t h e r  

p h y s i c a l  f a c t o r s  which cou ld  a f f e c t  t h e  i n t e r p r e t a t i o n  

o f  t h e  data ,  such  as moi s tu re  c o n t e n t ,  p a r t i c l e  s i z e  

d i s t r i b u t i o n ,  a n g l e  o f  r e p o s e  , weight  v a r i a t i o n ,  and 

ha rdness  were a l s o  s t u d i e d  u s i n g  f r e s h  samples .  

Acce le ra t ed  a g i n g  showed t h a t  t he  a s c o r b i c  a c i d  

f o r m u l a t i o n  was chemica l ly  u n s t a b l e ;  the  t a b l e t s  became 
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496 SfuHANDdRdMBULO 

s a f t ,  the f r a b i l l t y  increased  markedly, and the  d i s i n t e -  

g r a t i o n  time decreased.  The f o l i c  a c i d  formulat ion was 

chemically s table ,  but  the  tablets  became s o f t ,  t h e  friabi-  

l i t y  increased ,  and d i s i n t e g r a t i o n  time i n c r e a s e d .  The 

thiamine hydrochlor ide formulat ion was a l s o  chemically 

stable-the tablets became s o f t ,  t h e  d i s i n t e g r a t i o n  time 

decreased ,  and t h e  f r i a b i l i t y  increased. 

For most pharmaceut ical  manufactzlrers the compressed 

t ab le t  as a dosage form accounts  f o r  a major p o r t i o n  of  

the product l i n e .  The basis f o r  t h i s  is t h e  acceptab i l i ty  

o f  t h i s  dosage form by both  p a t i e n t s  and phys ic ians  (1). 

The t r a d i t i o n a l  methods f o r  prepar ing  compressed 

tablets  are by direct compression, wet g r a n u l a t i o n ,  and 

precompression. Owing t o  i t s  s i m p l i c i t y  and economy, 

d i r e c t  compression i s  the  method of choice.  Materials 

which posses  a l l  the desirable a t t r i b u t e s  of a tablet  

granula t ion ,  i n c l u d i n g  bulk ,  f l u i d i t y ,  b inding  a b i l i t y ,  

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

among o t h e r s ,  lend themselves t o  d i r e c t  compression ( 2 ) .  

However, a c t i v e  i n g r e d i e n t s  r a r e l y  posses  all of these 

a t t r i b u t e s  and, t h e r e f o r e ,  r e q u i r e  process ing  by one of  

t he  o t h e r  methods. 

The a v a i l a b i l i t y  o f  d i r e c t l y  compressible formula- 

t i o n s  as Emcompress StandardR, which are so cons t ruc ted  
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EMCOMPRESS STANDARDR 497 

t h a t  a l l  t ha t  i s  presumably r e q u i r e d  i s  the d r y  mixing o f  

t he  a c t i v e  component r e s u l t i n g  i n  a m i x t u r e  which may 

then be compressed i n t o  t a b l e t s ,  gene ra t e s  i n t e r e s t .  

From an i n d u s t r i a l  s t a n d p o i n t ,  t h e  r educ t ion  i n  process-  

i n g  t i m e  and i n  t h e  number of  p rocess ing  equipment makes 

t h i s  approach d e s i r a b l e .  

Present  Fede ra l  r e g u l a t i o n s  r e q u i r e  s t a b i l i t y  data 

( 3 ) .  Ord ina r i ly ,  t hese  r e q u i r e  t i m e  t o  develop. Pro- 

cedure and v a l i d a t i o n  of p r e d i c t i v e  methodology f o r  

chemical s t a b i l i t y  have become a v a i l a b l e  (4). It i s  

desirable t o  have p r e d i c t i v e  methodology f o r  p h y s i c a l  

parameters of t ab le t s ,  e s p e c i a l l y  those which are pres-  

e n t l y  o f f i c i a l  i n  t he  compendia. 

Th i s  i n v e s t i g a t i o n  d e a l s  w i t h  t h e  s tudy of t h e  

s t a b i l i t y  of  a s c o r b i c  a c i d ,  f o l i c  a c i d ,  and thiamine 

hydrochlor ide i n  separate Emcompress StandardR mixtures .  

The f a c t o r s  s t u d i e d  were chemical s t a b i l 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  t ime. These f a c t o r s  

were s t u d i e d  through a c c e l e r a t e d  ag ing  methods. F a c t o r s  

which may a f f e c t  the i n t e r p r e t a t i o n  of  t h e  data such 

as moisture con ten t ,  p a r t i c l e  s i z e  d i s t r i b u t i o n ,  angle  

of repose,  weight v a r i a t i o n ,  and hardness were a l s o  

s tud ied .  These t e s t s  were performed on f resh samples 

only. 
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498 SHAH AND ARIuaBuu) 

MATERIALS 

The following formulations were s tudied:  

A .  Emcompress StandardR which cons i s t s  of d i ca l -  

ciun phosphate dihydrate ,  89.0 parts;  starch, U.S.P. 

7.5  parts; magnesium stearate, 1 . 0  p a r t ;  and microcrys- 

t a l l i n e  ce l lu lose ,  2.5 parts.  

B. Ascorbic ac id  (Merck Lot. No. 60042)  3 21.0 

parts; Emcompress StandardR (E. M. Mendell Lot No. 31681, 

79.0 parts. 

C. Fo l ic  ac id  (S.S.T. Corporation Lot No. 1263)a 

2 . 2  parts ;  Emcompress StandardR, 97.8 parts. 

D. Thiamine hydrochloride (Merck Lot No. Vl-366-1)a 

21.0 parts;  Emcompress StandardR 79.0 parts. 

METHODS 

1. Moisture Content. These tests were ca r r i ed  

out by placing about 1.5 Gm. of accurately weighed 

mater ia l  i n  a shallow weighing b o t t l e  which has been 

dried t o  constant weight, exposing t o  102 * 0.50 C f o r  

24 hours, cooling i n  a des icca tor  andweighingthe sample 

until two successive weighings showed no s i g n i f i c a n t  

change. 

2 .  P a r t i c l e  Size Dis t r ibu t ion .  These tests were 

performed using nes t s  of 6 successive s ieves  on a Cenco- 

Meinzer s ieve  shaker and operat ing t h e  shaker f o r  25 

minutes at  slow speed. 
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EMCOMPRESS STANDARDR 499 

3. Angle o f  Repose. These t e s t s  were performed 

us ing  the f i x e d  funne l  method ( 5 ) .  A glass funne l  w i t h  

a stem bore o f  about 0 . 3  em. w i t h  i t s  stem t i p  3 . 0  em. 

above a q u a d r i l l e  p a p e r  was used .  Powder was c a r e f u l l y  

poured through the funne l  u n t i l  the  apex o f  t h e  con ica l  

p i l e  j u s t  touched the  t i p  o f  t he  funne l  stem. 

4 .  Weight Var i a t ion .  Formulations were compressed 

i n  a Stokes D-3 r o t a r y  tab le t  p r e s s  using 1 1 / 3 2 ”  punches 

and dies .  Five t ab le t s  were c o l l e c t e d  about every t h r e e  

minutes.  The mean weights of  each of  t h e  sample o f  

f i v e  t a b l e t s  were determined from which t h e  grand mean 

and t h e  s t anda rd  e r r o r  of t h e  mean were c a l c u l a t e d .  

5 .  Hardness. The t a b l e t s  c o l l e c t e d  as samples f o r  

the weight v a r i a t i o n  t e s t  were then u t i l i z e d  f o r  d e t e r -  

mining t h e  mean hardness us ing  an Erweka hardness t e s t e r ;  

t h e  grand mean hardness p e r  batch and f i n a l l y  t h e  s t an -  

dard  e r r o r  o f  t h e  mean were c a l c u l a t e d .  

6 .  Chemical S t a b i l i t y .  a )  Ascorbic a c i d  was as -  

sayed using a t i t r i m e t r i c  method w i t h  N-bromosuccinimide 

as r epor t ed  by Barakat, e t .  a l .  ( 6 ) .  b )  F o l i c  a c i d  

was assayed by  e x t r a c t i n g  w i t h  0 . 1  N NaOH and t a k i n g  

t h e  absorbance a t  256 mu using a Beckman DBG spec t ro -  

photometer ( 7 ) .  c) Thiamine hydrochlor ide was assayed 

b y  e x t r a c t i n g  w i t h  abso lu t e  a l coho l  and t a k i n g  the  

absorbance a t  250 mu using Beckman DBG spectrophotmeter  

(8). 
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500 SHAH AND ARAMBULO 

General  Procedure :  About 250 t o  300 t a b l e t s  each  were 

p laced  i n  n i n e  l o o s e l y  capped 4-ounce amber-colored bot -  

t l e s .  These samples  were p l a c e d  i n  t h r e e  s e p a r a t e  ovens 

iihicA? were c a l i b r a t e d  at 4 0 ,  5 0 ,  and 60OC. Samples a t  

60°C were c o l l e c t e d  a t  2 4 ,  48, and 7 2  hours ;  samples  a t  

5 O o C ,  48, 9 6 ,  and 1 4 4  h o u r s ;  samples  a t  4 O o C  a t  9 6 ,  

1 9 2 ,  and 288 hour s .  Great care was employed t o  p r e v e n t  

t h e  m a t e r i a l  from a b s o r b i n g  m o i s t u r e  from t h e  room. 

Before removing t h e  samples  from t h e  ovens ,  each  b o t t l e  

was t i g h t l y  capped u s i n g  a s t r i p  o f  aluminum f o i l  as 

l i n e r .  The b o t t l e s  were then  a l lowed t o  coo l  t o  room 

tempera ture  f o r  about  30 minutes  t h e n  s t o r e d  i n  a r e f r i g -  

e r a t o r  a t  5' 2 l 0 C  u n t i l  ready  f o r  t h e  assays. 

7 .  Hardness After  Aging. Tests were performed as 

i n  No. 5 above on samples  which have been s u b j e c t e d  t o  

a c c e l e r a t e d  ag ing .  

8.  F r i a b i l i t y  After Aging. Tests were performed 

on samples  which have been s u b j e c t e d  t o  a c c e l e r a t e d  

ag ing .  An Erweka t a b l e t  a b r a s i o n  t e s t e r  was u t i l i z e d .  

Ten t ab le t s  which were a c c u r a t e l y  weighed were used  f o r  

t h e  t es t .  The drum was a l lowed t o  r o t a t e  a t  abou t  

20  rpm f o r  5 minutes  ( abou t  100  r e v o l u t i o n s ) .  F r i a b i l -  

i t y  was e x p r e s s e d  as p e r c e n t  loss i n  weight. 

9 .  D i s i n t e g r a t i o n  Time After Aging. Tests were 

performed on samples  which have been s u b j e c t e d  t o  a c c e l -  
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EMCOMPRESS STANDARDR 50 1 

e r a t e d  ag ing .  A U.S.P. XVIII b a s k e t  r ack  a p p a r a t u s  

w i t h  p l a s t i c  d i s k s  was used.  

RESULTS 

The r e s u l t s  o f  t he  t e s t  performed on f r e s h  samples  

appea r  on Tab le  I .  The :nformation on m o i s t u r e  c c n t e z t  

i s  b e l i e v e d  t o  b e  s i g n i f i c a n t .  The f a c t  t h a t  t h e  Emcom- 

p r e s s  S tanda rdR c o n t a i n s  4.18% o f  m o i s t u r e  may have 

a f f e c t e d  t h e  p r o p e r t i e s  o f  t h e  a c t i v e  compotents  added 

t o  i t ,  such  as t h e  r e l a t i v e l y  r a p i d  decomposi t icn  c f  a s -  

c o r b i c  a c i d .  

The p a r t i c l e  s i z e  d i s t r i b u t i o n  gave a c i u e  as t o  t h e  

v a l u e s  of  t h e  a n g l e s  o f  r e p o s e  o b t a i n e d .  The  i n c r e a s e  

i n  f i n e s ,  i . e . ,  p a r t i c l e s  which passed  mesh 325, may have 

caused  t h e  i n c r e a s e  i n  a n g l e s  of  r epose  as s u g g e s t e d  by 

:{elson ( 9 ) .  No d a t a  were o b t a i n e d  f o r  t h i amine  hydro- 

c h l o r i d e  f o r m u l a t i o n  which formed Clumps t ha t  b l i n d e d  the  

s i e v e s .  

The weight  v a r i a t i o n  observed  fo l lows  t h e  t r e n d  

shown by t h e  a n g l e s  of  r e p o s e .  The f o r m u l a t i o n  w i t h  t h e  

g r e a t e s t  a n g l e  o f  r e p o s e ,  t h i amine  h y d r o c h l o r i d e  shewed 

t h e  g r e a t e s t  v a r i a t i o n .  The ha rdness  v a r i a t i o n  fo l lowed 

t h e  weight  v a r i a t i o n .  

The r e s u l t s  of t e s t  performed on aged samples a r e  

shown i n  Tab les  2 and 3 .  The f o l i c  a c i d  a i d  th i amine  

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



502 SHAH AND AUWJI.0 

TABLE 1. 

Results of Tests Performed on Fresh Samples 

- - F O R M U L A T I O N  - 

1. Xoisture content ( % )  4.18 3.30 3.85 3.90 

2. P a r t i c l e  s ize  d i s t r ibu -  
t i o n  ( % I  
Retained on Mesh #35 0.05 0.04 0.05 - 

40 0.09 0.07 0.08 - 
45 0 . 1 1  0.09 0.11 - 
50 2.67 2.23 2.62 - 
60 8.89 7.18 8.71 - 
70 16.79 13.46 16.46 - 
80 12.87 10.16 12.61 - 

100 15.75 12.46 15-44 - 
120 2 . 1 1  1.65 2.07 - 
170 7.59 6.12 7.43 - 
200 4.38 3.47 4.29 - 
325 6.99 5.64 6.85 - 

Passed Mesh # 325 20.01 36.34 23.23 - 
Tota l  98.36 98.91 99.95 - 

3. Angle of Repose ('1 47042 t 51028 51°30 5 8 ' 2 ~  

4.  Weight v a r i a t i o n  
Mean weight (mg. ) - 250.9 246.8 243.3 

Standard e r r o r  mean N-5 - 4.4 4.0 13.6 

Mean hardness (Kg.) - 0.93 1.96 3.14 

Standard e r r o r  mean N-5 - 0.22 0.16 1.42 

5. Hardness 

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



EMCOMPRESS STANDARDR 50 3 

TABLE 2 .  

R e s u l t s  o f  Tests Performed on Aged Samples 

FORMULATION 
B c D 

Chemical s t a b i l i t y  ( %  r e t a i n e d )  

1 9 2  
288 

50' C 48 
9 6  

1 4 4  

60' C 2 4  
48 
72 

40' C 96 hour s  9 8 . 8  - - 
9 3 . 6  
9 5 . 8  

9 5 . 5  
91 .4  
8 9 . 5  - - 
9 4 . 7  93.2 98 .7  
90 .0  9 0 . 9  1 0 1 . 0  
8 5 . 7  1 0 0 . 0  1 0 0 . 0  

- - - - 
- - - - 

h y d r o c h l o r i d e  f o r m u l a t i o n s  were found t o  be s t a b l e  as 

shown by t h e  resu l t s  o f  t h e  a s s a y  a f t e r  expos ing  the  

t ab le t s  a t  60012. 

o t h e r  hand, degraded  s h a r p l y  p robab ly  due t o  t h e  mois- 

t u r e  c o n t e n t  o f  t he  Emcompress S tanda rd  . C o n t r o l  s t u d i e s  

i n  d ry  powdered a s c o r b i c  a c i d  d i d  no t  show s i g n i f i c a n t  de- 

composi t ion .  

The a s c o r b i c  a c i d  f o r m u l a t i o n s ,  on t h e  

R 

The ha rdness  of  a s c o r b i c  a c i d  t a b l e t s ,  f o l i c  a c i d  

t a b l e t s ,  and th i amine  h y d r o c h l o r i d e  t ab le t s  dropped a s  

a r e s u l t  o f  ag ing .  

The f i n d i n g s  showed t h a t  f r i a b i l i t y  i n c r e a s e d  w i t h  

a g i n g  i n  a l l  f o r m u l a t i o n s .  Data f o r  a s c o r b i c  a c i d  

t ab le t s  a t  60Oc ( f o r m u l a t i o n  B )  is no t  r e p o r t e d  because  
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504 snm AND ARAMBULO 

TABLE 3 .  

? , e s d t s  :f Tests Performed Aged Samples 

- - - FO RMUL AT I ON 
d c u - -- 

a. Xlardness (Kg. ) : 
3 2 0 K  Temp. 0 Hours 0.930 1.960 3.140 

48 
96 
144 

24 
48 
72 

t?. Friabiiity ( %  l o s s )  
'ioon temp. 0 Hours  

4oo c 96 
192 
2 88 

50" :: 48 
96 
144 

63O c 24 
48 
72 

c. Disintegration Time 
(Minutes:seconds) 

Room temp. 0 Hours 

40° C 96 
192 
288 

s o o  c 48 
96 
144 

60° c 24 
48 
72 

0.575 
4 0.500 
t *  0.500 

9 )  Q.500 
9 1  0.500 
t i  0.500 

1 q  3.500 
9 9  0.500 
i t  0.500 

0 . 8 4  

1.73 
2.66 
1.74 

3.54 
4.45 
5.23 

1 : o o  

1: 30 
O :48 
2 :oo 

1.950 3.125 
1.525 1.575 
0.950 1.550 

1.375 1.250 
1.275 0.700 
1.250 0.675 

0.975 2.125 

0.900 0.675 
0.825 1.000 

0.50 1.19 

0.71 0.63 
0.70 0.69 
1.13 0.74 

1.17 1.53 

1.42 1.18 

1.44 1.08 
1.42 1.03 
1.34 1.23 

1.23 0 . 9 0  

2:oo 10:20 

1:30 12:20 
1:40 1O:OO 
4:45 9:40 

1:07 5:22 11:30 
1:29 5:48 9:40 
0:54 6:41 5:00 

0:30 5:ig 4:04 
0:22 4:09 4:OO 
0:28 1:06 0:52 
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EMCOMPRESS STANDARDR 505 

more t h a n  one t a b l e t  was broken d u r i n g  t h e  f r i a b i l i t y  

t e s t .  

The d i s i n t e g r a t i o n  time dec reased  i n  a s c o r b i c  

a c i d  and th i amine  hydroch lo r ide  t a b l e t s  but  i n c r e a s e d  

i n  f o l i c  a c i d  t ab l e t s  w i t h  ag ing .  

CONCLUSIONS 

From t h e  data i t  seems t h a t  a s c o r b i c  a c i d  and 

t h i a m i n e  hydroch lo r ide  f o r m u l a t i o n s  w i t h  Emcompress 

S tandardR i n  t h e  g iven  p r o p o r t i o n s  a r e  n o t  s u i t a b l e .  

F o l i c  acid f o r m u l a t i o n ,  however, shows ve ry  s t a b l e  

p h y s i c a l  and chemica l  p r o p e r t i e s .  
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