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Whilst microbial  contamination o f  pharmaceuticals has been studied extensively, 
r e l a t i ve l y  l i t t l e  a t tent ion has been given t o  those factors which might influence 
surv iva l  o f  microorganisms i n  sol  i d  dosage forms. Fassihi e t  a1 (1977) examined 
the surv iva l  o f  AspergiZZtcs niger spores during t ab l e t t i ng  and observed a f i r s t -  
order dependency upon compaction pressure. They a t t r i bu ted  t h i s  t o  high local  
surface temperatures produced during granule compaction. Simi lar observations 
have since been made f o r  Eschsrichia coZi i n  an Avicell/skimned mi l k  mixture 
(Yanagita e t  a1 1978). 

We have invest igated the surv iva l  o f  S a c c m c e s  cerevissiae and A. niger and 
BaoiZZus me aterim spores during t h e i r  compaction a t  various punch pressures 
(0-272Mm-28 i n  Sta-Rx (Colorcon Ltd., Orpington, Kent), KCl, Lactose and 
Emdex (K & K Greef Chemicals Ltd., Croydon, Surrey). These d i  rect compression 
mixes (DCM8s) possess d i s t i n c t  compaction character ist ics,  the former two 
compact by p l a s t i c  deformation, whereas the l a t t e r  two fracture. Microorganisms, 
prepared as dr ied samples, were included i n  a dry mix o f  the appropriate vehicle 
together w i th  dis integrants (Sodium starch g lyco l la te  1% w/v) and mould lubr icant 
(Magnesium laury l  sulphate, I&w/v). 5OOmg quant i t ies  were compacted i n  a f" 
die w i th  f la t - faced punches and an Apex hydraul ic press. Pressure was maintained 
f o r  30 s before release. Individual tab le ts  were shaken f o r  10 min i n  s t e r i l e  
water and v iab le  counts made upon appropriate d i lu t ions ,  by spreading onto 
su i tab le  predr ied agar plates. These were incubated a t  35% f o r  16 h f o r  
B. megaterim and f o r  48 h f o r  the fungi. Results were expressed as the mean 
count obtained f o r  three rep l i ca te  tablets.  

Survival i n  a given mixture was inversely re la ted t o  c e l l  size. For example 
w i th  KC1 and a compaction pressure o f  1 9 5 ~ ~ m ' ~  there were 99.94, 90 and 50% 
reductions i n  v iab i  l i t y  for  S.  cerevissiae (dia 81rm), A.  niger (dia pm), and 
B. megaterim spores (dia 1.5um) respectively. At any given compaction pressure 
these levels o f  survival  var ied between DCMSs ad d id  the shapes o f  the dose- 
surv iva l  curve. With DCH8s which exhib i ted p l a s t i c  f low deformation during 
compaction, surv iva l  of the microorganisms was r e l a t i ve l y  unaffected a t  punch 
pressures <60Mm'2. Above t h i s  range an inverse re la t ionship o f  survival  t o  
punch pressure could be demonstrated, u n t i l  a t  pressures >230~m'2 no fur ther  
decreases occurred w i t h  the larger  organisms. Onset o f  these plateaus i n  
the dose-survival curves var ied w i t h  organism size, but generally corresponded 
t o  maximum compactlon of the tab le t .  For those microorganisms incorporated 
i n t o  f rac tu r ing  DCM8s surv iva l  was inversely related t o  punch pressure over 
the ent i re range o f  pressures (0-272M~m-2). 

These data suggest that shearing forces w i th in  the tab le t  during compaction 
exert  a d i r ec t  ef fect upon microbial  surv iva l  rather than through the in ter -  
mediate e f fec ts  o f  high temperature. 
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