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INTRODUCTION 

This study was conducted to evaluate the moisture 
scavenging properties of Key-Jo clay by determining the 
moisture content of the clay at a constant temperature 
under varying relative humidity. Experimental results 
were then validated by comparison with published data 
for some commonly used pharmaceutical excipients-- 
corn starch, magnesium trisilicate, casein, magnesium 
carbonate and the desiccant, anhydrous calcium chloride 

(1,2). 
METHODS 

Equilibrium moisture content for pharmaceutical 
excipients may be determined by equilibrating samples 
in an atmosphere of known relative humidity at constant 
temperature by observing weight loss or gain. In this 
study a modification of Strickland's (1) method was 
used to obtain reliable, reproducible results and to 
monitor the relative humidity throughout the 
experimental observation period. 

Large ( 2 5 0  mm ID) Pyrex glass vacuum desiccators 
were used as relative humidity chambers. Relative 
humidity values of 0, 20, 40, 60, 80, 90 and 100% were 
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obtained by use of one liter sulfuric acid-water 
solutions of appropriate concentration ( 3 )  in the 
bottom of each desiccator. The vacuum port of each 
desiccator lid was modified to accommodate probes from 
a recording psychrometer designed to measure 
temperature and relative humidity. 
Determination of Moisture Sorption-Desorption 
Equilibrium Moisture Content 
Sorption 

After determining the moisture content of each of 
the six untreated, undried powders, powder samples of 
each were placed in an electric drying oven and dried 
for three days at 110 2 2 degrees. Three-gram dried 
samples, accurately weighed, were placed in the 0% 
relative humidity chamber and allowed to equilibrate 
for 10 + - 2 days. Samples were then weighed as quickly 
as possible and transferred to the next higher percent 
relative humidity chamber. This procedure was repeated 
until sorption data were obtained at 0, 20, 4 0 ,  60, 80, 
and 90 percent relative humidity for each of the powder 
samples. 
Desorption 

At the completion of the sorption study for a 
given sample, the procedure was reversed and samples 
were equilibrated successively in the descending order 
through each of the relative humidity chambers until 
equilibrium conditions were obtained and the weight 
loss recorded. 

DISCUSSION 
Moisture content data for corn starch, magnesium 

trisilicate, magnesium carbonate and casein as 
determined from this study agree well with data 
reported by Strickland (1) for these same excipients. 
Because magnesium trisilicate and corn starch are 
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FIGURE 1. Moisture Sorption and lksc@on. 
Magnesium Trisilicate, Key-Jo ary  304 Mesh 

r e p r e s e n t a t i v e  or i n o r g a n i c  and o r g a n i c  type e x c i f i e f i t s  

u s e d  i n  t a b l e t  f o r m u l s t i o n  a g d  t h e i r  s r i r p t i o n -  
d e s o i - p t i o n  c u r v e s  a p p r o x i m a t e  t h o s e  found f o x  Key-Jo 

c l a y ,  t h e s e  two s u b s t a n c e s  were s e l e c t e d  for c o m p a r i s o n  
w i t h  Key-Jo c l a y  i n  t h i s  s t u d y .  F i g u r e  1 shows a 
c o m p a r i s o n  of moi s tu re  s o r p t i o n  and  d e s o r p t i c n  o f  Key- 

Jo c l a y  w i t h  magnesium t x i s i l i c a t e .  F i g u r e  2 p r e s e n t s  
t h e  c o m p a r i s o n  of Key-Jo c l a y  w i t h  c o r n  s t a r c h  i n  

moisture s o s p t i o n  and d e s o r - p t i o n  s t u d i e s .  
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FIGURE 2. Moisture Sorption and DcMrptiar, 
Corn Starch, Key-Jo Clay 3040  Mesh 

RESULTS - 
Comparison of the moisture sorptjcn-desorption 

characteristics of Key-Jo clay with those €or corn 
srarch and magnesium trisilicate suggests that Key-Jo 
clay has good potential for use a s  a moisture 
scavenging agent in tablet formulation. In the 60-80% 
relative humidity range, Key-Jo clay sorbs more 
moisture and desorbs l e s s  moisture than either corn 
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starch or magnesium trisilicate. Corn starch was shown 
to cake at 80% relative humidity while Key-Jo clay 
remained unchanged , even at relative humidities up to 
100% for a period up to four days. When compared to 
corn starch, in particular, Key-Jo clay may be used in 
greater weight percent compositions ( 4 )  and 
demonstrates the ability to scavenge larger amounts of 
moisture within a given tablet. 
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