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ABSTRACT 

The e f f e c t  o f  moisture content o f  m i c r o c r y s t a l l i n e  c e l l u l o s e  

(RCC) on the  compression p r o p e r t i e s  o f  sys temconta in ing  t h i s  

d i l uen t ,  has been examined. The fo rmula t ions  used inc luded a 

produc t  con ta in ing  97% mCC and two RCC based d i r e c t  compression 

systems conta in ing  49.5% paracetamol and 68% potassium phenethi- 

c i l l i n .  

7.3%. 

o f  r e l a t i v e  humidi ty no t  exceeding 4Q%. 

The PlCC used contained moisture l e v e l s  renging from 0.6 - 
The t a b l e t s  ldere made on an instrumented machine i n  cond i t i ons  

The f o l l o w i n g  t a b l e t  

'To whom enqu i r i es  should be directed. 
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526 KHAN, MUSIKABHUMMA, AND WARR 

MCC are w e l l  documented, l i t t l e  h a s  been p u b l i s h e d  on t h e  effect  of  

m o i s t u r e  on i t s  c o m p r e s s i o n a l  c h a r a c t e r i s t i c s .  Also s i n c e  it i s  

common i n d u s t r i a l  p r a c t i c e  t o  d ry  e x c i p i e n t  b e f o r e  u s e  w i t h  m o i s t u r e  

s e n s i t i v e  d rugs ,  a s t u d y  o f  t h e  effect  of  mCC on its compress iona l ,  

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  p r o p e r t i e s  s h o u l d  be  u s e f u l .  

Pl ATER I ALS 

The f o l l o w i n g  materials were used: 

Po ta s s ium p h e n e t h i c i l l i n  ( B r o x i l  b a t c h  no. 4277, Beecham 
* 

P h a r m a c e u t i c a l ,  Worthing, U K ) , m i c r o c r y s t a l l i n e  c e l l u l o s e  Av ice l  

PHlOP, (Honeywell and  S t e i n ,  S u r r e y ,  UK),Nagnesium S t e a r a t e  (Durham 

Chemicals ,  Durham, UK), P a r a c e t a m o l  (Batch 57244, Greasser, 

S a l i c y l a t e s  Dees ide ,  U K ) .  

METHODS 

The f o l l o w i n g  t h r e e  f o r m u l a t i o n s  were used: 

%W/W 

a )  mcc 97 ( m o i s t u r e  c o n t e n t :  0.6, 1.0, 

Po ta s s ium p h e n e t h i c i l l i n  2 2.5, 4.8 h 7.3%). 

Magnesium stearate 1 

%/w 

b)  RCC 49.5 ( m o i s t u r e  c o n t e n t :  0.6, 2.5 

Pe race tamol  49.5 and 4.8%) 

magnesium stearate 1.0 

*Reg i s t e red  t r a d e  mark 
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MICROCRYSTALLINE CELLULOSE 527 

p r o p e r t i e s  were studied: weight va r ia t i on ,  crushing strength,  po ros i t y ,  

d i s i n t e g r a t i o n  t ime and d i s s o l u t i o n  rate.  The r e s u l t s  show t h a t  a 

decrease i n  the  moisture content o f  NCC reduces i t s  compress ib i l i t y .  

These r e s u l t s  a re  discussed i n  terms o f  the  compaction mechanism 

o f  flcc. 

INTRODUCTION 

The r o l e  o f  moisture i n  d i r e c t  compression systems i n  general  

has no t  been p roper l y  i nves t i ga ted  bu t  t he  ava i l ab le  evidence 

suggests that moisture can bo th  increase or decrease the  t e n s i l e  

s t reng th  o f  compacts depending upon the  system used. 1’2’3 For 

sodium chloride’’ an increase i n  moisture content reduced t h e  

compact s t rength  a t  h igher  pressures. It was suggested t h a t  the  

e f f e c t  was caused by the  hydrodynamic res is tence t o  conso l ida t ion  

which reduced the  s t rength  o f  i n t e r p a r t i c u l a t e  bonds. However, 

t he  evidence obtained from the  compressing o f  sodium c h l o r i d e  must 

be used w i t h  cau t ion  f o r  other  systems, p a r t i c u l a r l y  those 

i n v o l v i n g  water i n s o l u b l e  mater ia ls.  These systems may have 

considerably l a r g e r  surface area then the  c r y s t a l l i n e  sodium 

ch lo r ide .  

N i c r o c r y s t a l l i n e  c e l l u l o s e  (NCC) i s  water i n s o l u b l e  bu t  

h y d r o p h i l i c  and has a s t rong a f f i n i t y  f o r  water demonstrated by 

monolayer coverage a t  approximately 20% r e l a t i v e  humidi ty . 
powder is r e l a t i v e l y  porous with an i n t e r n a l  surface area o f  130 - 
270111 /g. Th is  surface area represents a t  l e a s t  95% o f  the  surface 

t h a t  i n t e r a c t s  w i t h  water . Although the  t a b l e t i n g  p roper t i es  o f  

4 
The 

2 

4 
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528 KHAN, MUSIKABHUMMA, AND WARR 

%w/w 

C )  mcc 30 ( m o i s t u r e  c o n t e n t :  0.6, 2.5 

P o t a s s i u m  p h e n e t h i c i l l i n  68 and 4.8%) 

Aagnesium s tearate  2 

F o r m u l a t i o n  A was u s e d  t o  examine t h e  effect o f  m o i s t u r e  w i t h i n  

MCC on i t s  t a b l e t i n g  p r o p e r t i e s .  

added as  a d r u g  tracer t o  m o n i t o r  t h e  e f f e c t  o f  m o i s t u r e  on 

d i s s o l u t i o n .  

2$ p o t a s s i u m  p h e n e t h i c i l l i n  was 

F o r m u l a t i o n  B and  C c o n t a i n e d  d i f f e r e n t  d r u g s  a t  r e l a t i v e l y  

h i g h  c o n c e n t r a t i o n s ;  P o t a s s i u m  p h e n e t h i c i l l i n  was chosen  as a 

r e p r e s e n t a t i v e  of a m o i s t u r e  s e n s i t i v e  and  water s o l u b l e  d r u q w h e r e  

as  p a r a c e t a m o l  r e p r e s e n t e d  an  i n s o l u b l e  d r u g  system. 

P r o c e s s i n q  

The i n i t i a l  m o i s t u r e  c o n t e n t  o f  t h e  b a t c h  of m i c r o c r y s t a l l i n e  

c e l l u l o s e  u s e d  was 4 . e .  

down t o  1.0% a t  75OC by u s i n g  a l a b o r a t o r y  f l u i d  bed  d r y e r  (PRL 

E n g i n e e r i n g  Ltd. ,  Plotsyn, F l i n t s h i r e ,  UK). 

t e m p e r a t u r e  of a round  l D O ° C  was used. 

a lso exposed  t o  75% RH a t  25OC ( s a t u r a t e d  s o l u t i o n  of  sodium 

c h l o r i d e )  u n t i l  it a b s o r b e d  7.3% m o i s t u r e .  A l l  m o i s t u r e  c o n t e n t s  

were d e t e r m i n e d  u s i n g  t h e  Karl F i s c h e r  method. 

I t  was d r i e d  t o  v a r i o u s  m o i s t u r e  l e v e l s  

To d r y  MCC below 1% a 

Th,e s t a r t i n g  material was 

The i n g r e d i e n t s  f o r  e a c h  f o r m u l a t i o n  were mixed by t i t u r a t i o n  

f o l l o w e d  by b l e n d i n g  i n  a p l a n e t a r y  mixe r  (Hobart  bowl) f o r  1 5  

minu tes .  The t a b l e t s  were made, i n  an  env i ronmen t  of c o n t r o l l e d  

r e l a t i v e  h u m i d i t y  o f  a r o u n d  35$, u s i n g  an  i n s t r u m e n t e d  s i n g l e  

punch tablet  machine5 f i t t e d  w i t h  a 7/16" i n c h  f l a t  punches.  
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MICROCRYSTALLINE CELLULOSE 529 

Granule and t a b l e t  p roper t i es  

The t r u e  dens i t i es  o f  the  compression mixes were determined 

us ing  an a i r  comparison pycnometer (Beckman Model 938). To 

determine t h e  weight un i fo rm i t y  o f  t he  t a b l e t s  ten  compacts were 

i n d i v i d u a l l y  weighed and the  c o e f f i c i e n t  o f  v a r i a t i o n  (CU) was 

calculated. 

measured and the  mean t a b l e t  volume was obtained. 

was ca l cu la ted  f r o m  the  knowledge o f  t he  t r u e  dens i ty  o f  the  

compression mix, t a b l e t  weight and volume (apparent t a b l e t  densi ty) .  

The thickness o f  a t  l e a s t  t e n  t a b l e t s  was i n d i v i d u a l l y  

Tablet  p o r o s i t y  

Crushing s t rengths  were determined us ing  a Schleuniger hardness 

tes te r .  The mean o f  t en  t a b l e t s  was obtained. D i s i n t e g r a t i o n  

t imes were determined us ing  the  BOP. method except t h a t  2 t a b l e t s  

were used i n  each tube and t h e  mean o f  t h ree  determinat ions was 

obtained. 

(Formulation A)  were examined us ing  a method described elsewhere . 
The concent ra t ion  of p h e n e t h i c i l l i n  i n  the  d i s s o l u t i o n  medium was 

determined us ing  a U.V. spectrophotometer a t  268nm. 

mois tu re  absorpt ion and l o s s  from t a b l e t s  

The d i s s o l u t i o n  r a t e  o f  t he  p h e n e t h i c i l l i n  t a b l e t s  

5 

I n  order t o  see i f  the  absorpt ion o r  loss o f  moisture from 

MCC t a b l e t s  a f f e c t s  the  p roper t i es  o f  the  t a b l e t s  a f t e r  manufacture, 

t a b l e t s  conta in ing  7.3% moisture were d r i e d  i n  a l abo ra to ry  oven a t  

80°C and those conta in ing  1.55 moisture were al lowed t o  absorb 

moisture a t  75% RH, 25OC (obtained us ing  a sa tura ted  s o l u t i o n  o f  

sodium chlor ide).  The moisture content, t a b l e t  s t rength  and 

d i s i n t e g r a t i o n  t imes were monitored a t  var ious t ime in te rva l s .  
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530 KHAN, MUSIKABHUMMA, AND WARR 

RESULTS AND DISCUSSION 

The c o m p r e s s i o n a l  p r o p e r t i e s  o f  Formula t ion  A c o n t a i n i n g  97% 

MCC a r e  shown i n  T a b l e  1 and  t h e  c r u s h i n g  s t r e n g t h  p r e s s u r e  p r o f i l e s  

i n  F i g u r e  I. Although t h e  p r o c e s s i n g  and t a b l e t i n g  was c a r r i e d  o u t  

a t  around 35% relative humid i ty ,  t h e  b l e n d s  c o n t a i n i n g  MCC d r i e d  t o  

less t h a n  2$ m o i s t u r e  abso rbed  o v e r  1% m o i s t u r e  d u r i n g  p r o c e s s i n g .  

The m o i s t u r e  c o n t e n t  of t a b l e t s  a f t e r  compact ion are g i v e n  i n  t h e  

p a r e n t h e s i s  i n  F i g u r e  1. The c r u s h i n g  s t r e n g t h  p r e s s u r e  p r o f i l e s  

of  Fo rmula t ion  A c l e a r l y  shows t h a t  i t s  c o m p r e s s i b i l i t y  p r o g r e s s i v e l y  

decreases w i t h  a r e d u c t i o n  i n  t h e  m o i s t u r e  c o n t e n t s  o f  UCC ( F i g u r e  1 ) .  

40 60 80 100 120 140 160 180 200 
Compaction Pressure MNm-* 

FIGURE 1 The compact ion p r e s s u r e / c r u s h i n g  s t r e n g t h  p r o f i l e s  of  

t a b l e t s  p r e p a r e d  from Formula t ion  A c o n t a i n i n g  MCC a t  

v a r i o u s  m o i s t u r e  l e v e l s  ( F i g u r e s  o u t s i d e  p a r e n t h e s i s  are 

t h e  $ m o i s t u r e  c o n t e n t  of t h e  compression m i x  and t h o s e  

i n s i d e  t h e  p a r e n t h e s i s  refer t o  t h e  % m o i s t u r e  c o n t e n t s  

o f  t h e  t a b l e t s ) ,  
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MICROCRYSTALLINE CELLULOSE 531 

The strongest compacts were produced w i t h  MCC conta in ing  7.3% 

mois tu re  bu t  they a l so  capped when compressed a t  163PlNn1-~. 

capping i s  a t t r i b u t e d  t o  one o r  both o f  t he  f o l l o w i n g  reasons: 

(i) compacts conta in ing  7.3% already have a h igh  r e l a t i v e  dens i ty  and 

f u r t h e r  compaction might have exceeded the  l i m i t i n g  dens i ty  causing 

e l a s t i c  rebound (ii) a t  h igher  pressures condensed moisture may be 

squeezed ou t  on t o  the  p a r t i c l e  surface reducing i n t e r  p a r t i c l e  

bonding and increas ing  e l a s t i c  recovery. Th is  behaviour i s  s i m i l a r  t o  

t h a t  repor ted  by Rees and Hersey’ who a l so  found t h a t  sodium c h l o i r d e  

compacts conta in ing  h igher  moisture content had lower s t rength  when 

compacted a t  h ighe r  pressures. 

The 

Table 1 a lso  shows the  e f f e c t  o f  moisture content of MCC on the  

d i s i n t e g r a t i o n  t ime o f  t a b l e t s  prepared from fo rmula t ion  A. The 

d i s i n t e g r a t i o n  t imes o f  t a b l e t s  conta in ing  RCC up t o  2.3$ moisture 

are  s im i la r .  However s ince an inc rease i n  moisture content above 

2.374 s i g n i f i c a n t l y  increases the  t a b l e t  s t rength  and reduces the  

po ros i t y ,  t he  d i s i n t e g r a t i o n  t ime increases p a r t i c u l a r l y  for t he  

t a b l e t s  made a t  h igher  pressure, due t o  the  reduced pene t ra t i on  o f  

water i n t o  the  t a b l e t  s t ruc tu re .  The d i s s o l u t i o n  r a t e s  were 

s i m i l a r l y  af fected. 

p h e n e t h i c i l l i n  fo r  t a b l e t s  compressed a t  165flNn1-~ and conta in ing  MCC 

a t  0.9, 2.3 and 4 . 6  were 38, 47 and 64 minutes respec t ive ly .  The 

d i s i n t e g r a t i o n  t ime r e s u l t s  o f  t a b l e t s  prepared from fo rmu la t i on  B and 

C are  a l so  s i m i l a r  t o  those for f o rmu la t i on  A (see Tables 2, 5 and 

F igure  1). 

For example, t he  t ime f o r  90$ d i s s o l u t i o n  o f  

Table 2 and F igu re  2 show t h e  e f f e c t  o f  moisture content o f  flCC 

on the  t a b l e t i n g  p r o p e r t i e s  and c rush ing  strength/pressure p r o f i l e s  
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532 

Noi sku r e  
Content 

(%) 

0.6 

0.9 

2.3 

4.8 

703 

TABLE 1 

b o r o s i t y  n i formi ty  o f  Weight Compression 
Pressure Mean C.V. % 

(mNm") 9 % 
I 

41 0.1835 , 1.703 45.58 
82 0.1913 i 1.512 31.45 

122 0.1897 j 1.033 22.76 
163 0.1899 1.063 17.89 

I 

41 0.1358 1..7~3 42.91 
82 o . ig5a  0.743 30.02 

122 0.1931 0.730 20,77 
163 0.1933 0.729 14.26 

41 o , ia84  0.753 40.64 

122 0.1884 0.833 17.96 
163 0.1881 0.404 12.68 

82 0.1884 0.552 26.87 

41 0.1876 0.299 30.09 
82 0.1885 0.397 isoa3 

122 0,1887 0.928 8.98 
163 0.1881 0.595 4.04 

41 0.1886 1.039 24.74 
82 0.1876 0.677 10.62 

122 0.1867 0.734 6.51 
163 f---- Capping - 

KHAN, MUSIKABHUMNA, AND WARR 

D,T,* 
(min.) 

-I 

0.11 
0.34 
1.24 
2.12 

0.11 
0.33 
1.27 
2.12 

0.23 

1.56 
2,23 

0.30 

0.22 
1.08 
2.15 
4.04 

0.63 
2.10 
8.74 

I> 

E f f e c t  o f  moisture wi th in  N i c r o c r y s t a l l i n e  Ce l lu lose  (NCC) on 

97%, Potassium P h e n e t h i c i l l i n  2$ and magnesium S t e a r a t e  1% 
t h e  Table t ing  P r o p e r t i e s  o f  a Formulation Containing MCC 

*D.T. = Dis in t eg ra t ion  time 
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MICROGRYSTALLTNE CELLULOSE 

TABLE 2 

533 

The Effect o f  Microcrystall ine Cellulose Containing 
Various floisture Contentson t h e  Propert ies  

o f  Paracetamol Tablets (Formulation 8) 

lmoisture Compression. Uniformity of W-t- Porosit, , 

0.6 82 

I 163 
245 

1 122 

2.5 82 
122 
163 
245 

82 
122 
163 

1 1 245 ; 

Rean C O V .  

9 

0.1992 
0.2009 
0.2029 
0.1979 

0.1909 
00 1909 
0.9904 
0.1917 

0.1945 

0.1946 
0 1950 

0.1938 

% -___ 
0.677 
0.271 
0.278 
0.451 

% 

21.67 
15.25 
10.98 
7.52 

1.175 21.59 
0.537 13.85 
0.449 ' 10.91 
0.648 , 6.93 

0.804 17.83 
0.260 12.90 
0.377 ' 8.99 
1 244 5.38 i 

D.T.* 
(min. ) 

0.35 
1.23 
8.80 

28.56 

0.28 
1.40 
9.18 

37.69 

0.31 
1.49 

14.32 
52.79 - 

"0.T. = Disintegration time 

o f  paracetamol t a b l e t s  containing 49.5% RCC. 

show a progressive decrease i n  t h e  compressibil i ty o f  t h e  

paracetamol formulation r e f l ec t ed  by an increase i n  porosity and 

a decrease i n  dis integrat ion time w i t h  a decrease i n  t h e  moisture 

content of t h e  MCC. 

phenethici l l in  t a b l e t s  containing 30% MCC (Table 3) except t h a t  t h e  

These results a l s o  

Similar results were obtained f o r  potassium 
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- .  

Uniformity o f  Weight, Crushing Moisture Compression 
Content Pressu  e mean C.V. ’ S t r e n g t h  

0.6 1 82 1 0.1823 1.459 10.8 

($1 (mNm-5) 9 % , (KP) 

TABLE 3 

-I------ 
DOT.* 

$I /(inin.) 
- i....- 

Porosity 

19.28 3.67 

The Ef fec t  o f  Microc rys t a l l i ne  Ce l lu lose  Containing 
Various moisture Contentson t h e  P r o p e r t i e s  

o f  Potassium P h e n e t h i c i l l i n  Table ts  (Formulation C )  

J 

I 163 0.1815 1.934 16.5 10.01 3.88 
327 0.1655 2.151 \ 12.0 j 4.12 ! 4.0 
490 0.1619 1.106 11.6 3.38 4.18 

i I 

2.5 82 0.1846 0.602 11.1 16.34 j 3.74 
163 0.1814 0.794 16.7 8.09 4.30 
327 0.1773 1.252 12.3 3.97 4.33 
490 0.1650 2.430 12.9 1.69 4.62 

4.8 82 0.1873 1.424 12.1 15.08 3.99 
163 0.1897 1,132 17.6 5.30 4.43 
327 0.1868 1.304 17.4 2.58 4.62 
490 0.1860 1.016 17.8 1.25 5.37 

“D.T. = Dis in t eg ra t ion  time 

crushing  s t r e n g t h  reaches  a maximum value f o r  t a b l e t s  compacted at  

163MNm-’ conta in ing  MCC a t  0.6 and 2.5% moisture contents.  

behauiour i s  a t t r i b u t e d  t o  i n c i p i e n t  capping during s t r eng th  

t e s t i n g  caused by decompression. 

This 

The s t u d i e s  c a r r i e d  ou t  by Hollenback m4 suggest t h a t  a t  

i t s  equi l ibr ium moisture conten t  o f  5% most o f  t h e  water w i l l  be 

wi th in  t h e  porous s t r u c t u r e  of IICC and a l a r g e  propor t ion  o f  t h i sbound  
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MICROCRYSTALLINE CELLULOSE 535 

18 1 / 

FIGURE 2 The compaction pressure /c rush ing  s t r e n g t h  p r o f i l e s  of  

parace tamol  t a b l e t s  (Formulat ion B> c o n t a i n i n g  RCC a t  

v a r i o u s  m o i s t u r e  l e v e l s .  

m o i s t u r e  is  expec ted  t o  be hydrogen bonded t o  small b i t s  of c e l l u l o s e  

w i t h i n  t h e  p a r t i c l e .  

p l a s t i c  deformation6,  t h e  mois ture  w i t h i n  t h e  p o r e s  acts  as an 

i n t e r n a l  l u b r i c a n t  and f ac i l i t a t e s  s l i p p a g e  and f low w i t h i n  t h e  

i n d i v i d u a l  microcrystalls. 

deformation t h e  p a r t i c l e s  are 60 c l o s e  t h a t  hydrogen bonding can 

occur ,  t k n  t h e  presence  o f  an optimum amount of water w i l l  

p r e v e n t  elastic recovery by forming bonds through hydrogen bond 

br idges.  

r e p o r t e d  by Ritter and Sucker' who reduced t h e  capping tendency 

of an RCC based 

I t  i s  proposed t h a t  s i n c e  R C  compacts by 

I f ,  as hypothesised6 a f t e r  p l a s t i c  

These r e s u l t s  are i n  agreement wi th  t h o s e  r e c e n t l y  

(Avice l  PH101) formula t ion  by i n c r e a s i n g  i t s  
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T i m e  
of d r y i n g  

(hours )  

0 
0.5 
1 
8 

24 

mois ture  c o n t e n t  from 3.2 t o  6.1%. 

s t r e n g t h e n i n g  of i n t e r  p a r t i c l e  bonding f o r c e s  and t h e  r e d u c t i o n  

of elastic recovery by lower ing  of t h e  y i e l d  p o i n t .  

T h i s  was a t t r i b u t e d  t o  t h e  

The r e s u l t s  of l o s s  and a b s o r p t i o n  of m o i s t u r e  from MCC 

t a b l e t s  c o n t a i n i n g  7.3 and 1.5% m o i s t u r e  are p r e s e n t e d  i n  T a b l e s  

4 and 5. 

s l i g h t l y  d e c r e a s e s  t a b l e t  s t r e n g t h  and d i s i n t e g r a t i o n  time. 

Therefore ,  as e x p l a i n e d  above t h a t  a l though t h e  p r e s e n c e  of  an 

optimum amount o f  mois ture  i s  necessary  t o  form s t r o n g  p a r t i c l e  

t o  p a r t i c l e  bond i n  compact ion, the expuls ion  of t h e t  m o i s t u r e  by 

dry ing  h a s  l i t t l e  o r  no e f f e c t  on t h e  c r u s h i n g  s t r e n g t h  o f  t a b l e t s .  

S i m i l a r l y  For t h e  s tudy  i n  which t a b l e t s  were al lowed t o  absorb  

mois ture ,  as  t h e  mois ture  c o n t e n t  of t a b l e t s  i n c r e a s e d  from 1.5 

t o  7.2% t h e r e  was a g r a d u a l  small r e d u c t i o n  i n  t a b l e t  s t r e n g t h  

with a cor responding  s l i g h t  decrease i n  d i s i n t e g r a t i o n  time (Table  5). 

The d r y i n g  of  MCC t a b l e t s  c o n t a i n i n g  7.3% m o i s t u r e  

Crushing D.T.* Mois ture  
S t r e n g t h  (min.) Content  

KP $ 

8.3 2.10 6.8 
7.5 1.29 2.2 
7.3 1.02 1.6 , 
7.1 1.01 1.3 I 
7.2 1 1.02 1.2 

! i 

TABLE 4 

P r o p e r t i e s  o f  T a b l o t s  (Formulat ion A )  Conta in ing  
97% MCC at  7.3% f l o i s t u r e  a f te r  Drying a t  80°C 
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Time of 
Exposure 

(hours )  

0 
0.5 
1 
1.5 
2 
4 
8 

537 

Crushing D.T,* Moisture  
S t r e n g t h  ( s e c s )  Content  

KP z 
2.9 34 1.5 
2.6 43 4.1 
2.5 32 5.0 
1.9 30 5.5 
1.7 30 6.7 
1.6 21  7.3 
1.5 1 4  7.2 

TABLE 5 

P r o p e r t i e s  of T a b l e t s  (Formulat ion A)  c o n t a i n i n g  
97% flCC a t  1.5% Moisture  after Exposure t o  

75% R e l a t i v e  Humidity a t  2OoC 

T h i s  e f f e c t  i s  a t t r i b u t e d  t o  t h e  a b s o r p t i o n  o f  mois ture  i n t o  t h e  

h y d r o p h i l i c  p a r t i c l e s  of MCC caus ing  p a r t i c l e  s w e l l i n g  and some 

d i s r u p t i o n  of t h e  hydrogen bonding. 

I n  conclus ion ,  i t  is  sugges ted  t h a t  i f  d r i e d  PlCC is  used t o  

impar t  c o m p r e s s i b i l i t y  t o  a mois ture  s e n s i t i v e  product ,  i t s  mois ture  

c o n t e n t  h a s  t o  be c o n t r o l l e d  by t i g h t  s p e c i f i c a t i o n s .  T h i s  may be 

p a r t i c u l a r l y  r e l e v a n t  t o  a very poor ly  compress ib le  drug which may 

not  t a b l e t  once t h e  mois ture  c o n t e n t  of MCC is reduced below 2$. 
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