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Abstract 

The chemical stability of acetylsalicylic acid (ASA) in tablets prepared with one of six brands of dicalcium 
phosphate dihydrate (DCPD, four powder brands and two aggregated brands) was evaluated. The tablets were 
stored for 6 months at 35°C and 82.9% relative humidity. The stability of ASA varied considerably between tablets 
prepared with the different brands. This can probably be attributed to between-brand differences in both mean 
particle size and in intraparticle porosity, as reflected in the close correlation between DCPD specific surface (which 
itself is a reflection of mean particle size and intraparticle porosity) and percentage of ASA degraded after 6 months 
storage. 
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In two recent studies (Landin et al., 1994a,b) 
we characterized a number  of brands of dical- 
cium phosphate dihydrate (DCPD) powder and 
the two currently available brands of aggregated 
DCPD for direct compression. We found signifi- 
cant between-brand differences in dehydration 
behaviour, which we attributed to differences in 
micromeritic propert ies and mean particle size. 
This led us to consider whether  the brand of 
DCPD used for producing solid forms (particu- 
larly tablets) might affect the chemical stability of 
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the drug, especially when that drug is readily 
hydrolysed. We have investigated this question by 
comparing the chemical stability of acetylsalicylic 
acid (ASA; Merck, lot 042 K13642985), a drug 
which is known to be rapidly hydrolysed (Connors 
et al., 1986) and which has been used as a model 
in similar studies (Patel et al., 1988), in tablets 
prepared  with one of six brands of DCPD previ- 
ously characterized (Landfn et al., 1994a,b) in our 
laboratory (Merck, Calipharm, Monsanto, Kyowa, 
Emcompress  and DiTab). 

Tablets (350 rag) were obtained by direct com- 
pression of a 10:90 w / w  mixture (Turbula T2C at 
30 rpm for 5 min) of ASA and the corresponding 
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Table 1 
Specific surfaces, mean particle size and intraparticular porosity of the six DCPD brands tested (kand[n ct a].. 1994a,b). and 
salicylic acid content (as a percentage of initial aeetylsalicylic acid content) after 6 months storage (35°(7, 82.9g~: relative humidity) 
of tablets produced using each brand 

DCPD Brand Salicylic acid Specific surface, Mean particle lntraparticular 
content (%w/w) (me g t) size(/xm) porosity(era 3g i) 

I)iTab 3.05 (1.39) 0.77 57.22 0.0030 
Emcompress 7.83 (2.76) 0.85 57.53 0.0045 
Kyowa 27.10 (3.55) 11.98 32.93 0.00411 
Calipharm 31.49 (2.39) 1.89 5.09 0.0085 
Monsanto 47.29 (1.96) 1.98 4.2S 0.11090 
Merck 55.80 (t.55) 2.38 4.82 0.0130 

Values fl~r salicylic acid content are means (standard deviations) of six determinations. 

D C P D .  Compres s ion  was ca r r i ed  out  with an 
eccent r ic  press  (Korsch EKO,  f i t ted with a pres-  
sure t r ansduce r )  with 9 mm d i a m e t e r  fiat punches  
(max imum compress ion  force 10.7 kN). The  
tab le ts  were  s tored  for 6 months  at 35°C and with 
relat ive humidi ty  m a i n t a i n e d  at 82.9% with an 
aqueous  solut ion of  KC1; these  s torage  condi t ions  
were  se lec ted  in view of  the resul ts  of  Rabach  
and Mielck  (1981), and are  usual  in s tudies  of  
drug  stabil i ty in D C P D  formula t ions  (Laus ie r  et  
al., 1977; Vi la - Ja to  et al., 1985). At  the end of  this 
pe r iod  salicylic acid (SA) con ten t  in the  tab le ts  
was d e t e r m i n e d  spec t ropho tome t r i ca l l y  accord ing  
to the m e t h o d  of  G o r e  et al. (1968) fol lowing 
conf i rmat ion  of  specif ici ty for SA in S A / A S A  
mixtures.  Samples  of  mi l led  tab le ts  were  mixed 
with bor ic  a c i d - K C I - N a O H  buffer  (pH 7.4) by 
vigorous  shaking for 3 rain at 0°C. A b s o r b a n c e  at 
298 nm was d e t e r m i n e d ,  immedia t e ly  af te r  mem-  
b rane  f i l t ra t ion (Mil l ipore ,  0.22 /xm pore  size) of  
the  supe rna t an t ,  aga ins t  a b lank  ob t a ined  by 
ident ica l  t r e a t m e n t  of  the  co r r e spond ing  D C P D  
wi thout  drug.  

O u r  resul ts  (Table  1) reveal  that  the b r a n d  of  
D C P D  used has cons ide rab le  effects  on the ra te  
of  A S A  deg rada t ion .  T h e r e  were  no signif icant  
co r re la t ions  be tween  SA con ten t  a f te r  6 months  
s torage  and D C P D  peak  heights  in the rmograv i -  
met r ic  analysis  (TGA) ,  for e i the r  the  150 or  200°C 
peak  ( T G A  da ta  from our  previous  studies) .  Simi- 
larly, therc  was no signif icant  cor re la t ion  with 
mean  par t ic le  size of  the  DCPDs;  however ,  spe-  
cific surface  of  the D C P D s  (as d e t e r m i n e d  by 
n i t rogen  adsorp t ion ;  see Tab le  1) was signifi- 

cant ly  and posi t ively co r re l a t ed  with SA conten t  
af ter  6 months  s to rage  ( r  = 0.9294). 

The  s t rength  of this cor re la t ion  suggests  that  
specific surface is a useful p red i c to r  of the rate  of  
loss of  lat t ice wate r  which we cons ider  to bc 
because  specific surface reflects  a more  complcx  
in te rac t ion  be tween  a number  of  var iables  includ- 
ing in t rapar t i c le  poros i ty  and mean  par t ic le  size 
all of  which vary cons iderab ly  among  the D C P D s  
s tudied.  To confi rm this hypothes is  we have used 
s tepwise  mul t ip le  regress ion  (Dixon, 1983), with 
specific surface (SS) as the  d e p e n d e n t  var iable  
and mean  par t ic le  size (MPS) and in t rapar t i c le  
poros i ty  (IP)  as i n d e p e n d e n t  variables .  Da ta  for 
i n d e p e n d e n t  var iables  (Table  1) arc from our  
previous  studies.  The  regress ion equa t ion  ob- 
t a ined  ( r  = 0.9949) was as follows: 

SS - 0.92 - 0 .01MPS + 117.91)IP 

This  conf i rms that  specific surface is corre-  
la ted  with the  var iables  likely to be most impor-  
tant  in de t e rmin ing  la t t ice  wate r  loss rate.  

The  results  of this s tudy argue for the adop-  
tion of  specific surface as one  of the cr i ter ia  to be 
used in D C P D  manufac tu r ing  qual i ty  control  and  
in the se lect ion of  D C P D s  as solid form excipi- 
ent,  par t icu la r ly  when dehydra t ion  can be ex- 
pec ted  to affect the  stabil i ty of  the drug  or  some 
o the r  c o m p o n e n t  of  the formula t ion .  
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