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THE APPLICATION OF A MICROPROCESSOR AS AN AUTOCLAVE CYCLE 
INTEGRATOR FOR THE EVALUATION OF A COEFFICIENT OF STERILIZATION 

H. T. Hoskins, Kent and Canterbury H o s p i t a l ,  Canterbury CT1 3NG 

The k i n e t i c  approach by i n t e g r a t i o n  o f  t he  two phys i ca l  parameters a p p l i e d  t o  
the  load,  t ime and temperature produces a s i n g l e  c o e f f i c i e n t  o f  s t e r i l i z a t i o n .  
The c o e f f i c i e n t  may be used t o  ensure consis tency o f  process ing when the  
in terdependent  f a c t o r s  of l e t h a l i t y  and sa fe ty  marg in may be balanced a g a i n s t  
thermal degradat ion of t he  p roduc t  (Hoskins 
TWO methods have been desc r ibed  f o r  assessing a c o e f f i c i e n t  o f  s t e r i l i z a t i o n .  
The c a l c u l a t i o n  of a F 
(Repor t  
Humphrey (1975). 
e v a l u a t i o n  o f  e i t h e r  o f  these values. 
A S  demonstrated the  i n t e g r a t o r  evaluates the  nabla va lue  

1979). 

va lue  as proposed f o r  adop t ion  by t h e  F.D.A., 
1976) and theOeva1uation of V o r  nabla va lue,  De indoer fe r  and 

The i n t e g r a t o r  d i sp layed  i s  capable o f  be ing  p rog ramed  f o r  

f rom the  express ion 

T 

0 
where A = Arrhen 'us cons tan t  (1036*2sec-1) ,  E = energy o f  a c t i v a  i o n  

0 t  = temperature, dK a t  t ime, t, A t  = t ime  i n  seconds, T = t o t a l  c y c l e  t ime  i n  
seconds. 

A Motoro la  6802 microprocessor  forms the  bas is  o f  t h e  i ns t rumen t  w i t h  i t s  
assoc ia ted  programme memory. 
j u n c t i o n  compensation dev i ce  prov ides an e.m.f. which i s  sampled a t  one second 
i n t e r v a l s  and conver ted t o  a corresponding temperature rounding down t o  t h e  
nearest  h a l f  degree Centigrade. 
inst rument  i s  used t o  conver t  t h e  c a l c u l a t e d  thermocouple temperature t o  t h e  
corresponding va lue  t o  be sumned t o  g i v e  nabla,  t he rby  sav ing  t h e  t ime which 
cou ld  be spent on e v a l u a t i o n  o f  t h e  exponent ia l  term i n  t h e  equa t ion  g iven.  
The s i z e  o f  t h e  memory, i n c l u d i n g  t h e  look-up t a b l e  i s  about  14 K bytes and 
i s  implemented u s i n g  re-programmable components (EPROMS) so t h a t  t he  f u n c t i o n  
of the i ns t rumen t  may be e a s i l y  changed t o  d i s p l a y  Fo va lues i f  requ i red .  

D i g i t a l  d i s p l a y s  p rov ide :  1. t h e  t o t a l  va lue o f  V eva lua ted  from t h e  s t a r t  
o f  t h e  present  c y c l e  f o r  a l l  temperatures above 8OoC (below t h i s  temperature 
the  c o n t r i b u t i o n  o f  i s  n e g l i g i b l e . )  2. t h e  instantaneous temperature o f  
the autoc lave probe t o  a t e n t h  o f  a degree. A d d i t i o n a l l y ,  a t  a press o f  a 
c o n t r o l  b u t t o n  t h e r e  i s  d i s p l a y e d  3. 
temperature has been above 8OoC i n  the  p resen t  cyc le ,  4. 
f o r  which t h e  probe temperature has been above 121OC i n  t h e  p resen t  cyc le .  

The i n t e g r a t o r  i s  designed f o r  expansion t o  mon i to r  more than one autoc lave 
and t o  produce hard copy records.  
g r a n t  from the  South East Thames Regional Hea l th  A u t h o r i t y .  
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(67.7 Kcal mole- 1 ) R = u n i v e r s a l  gas cons tan t  (1.9865 c a l  mole- t ) ,  

A copper constantan thermocouple w i t h  c o l d  

For s i m p l i c i t y  a look-up t a b l e  s t o r e d  i n  t h e  

The accumulated t ime  f o r  which the  probe 
The accumulated t ime 
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