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Some d i f f i c u l t i e s  we encountered in using an ul t rasonic d is in tegra tor  for 

microbial cel l  suspensions have been par t ly  resolved, and while the in fo r -  

mation needed may be well known to phys ic is ts  i t  is not c lear ly  documented 

for  biotechnologistSo 

In experiments on the ease of d isrupt ion of microbial ce l ls  (Nesaratnam 

et a i . ,1982; Wase et a l .  1982 and unpublished) we have used ul t rasonic 

d i s in teg ra t ion .  In pa r t i cu la r ,  yeast ce l ls  have been in tens ive ly  studied, 

and the i r  toughness has proved a severe test  for  the avai lable equipment 

(Patel and Wase, 1981). The experiments required the cell  suspension to 

be pumped through a continuous-flow d isrupt ion vessel (Rosett,1965), with 

holding times varied by changing the pumping rate,  and plat ing out from 

the in f luent  and e f f luent  streams. From plots of the numbers of survivors 

against holding times, the " k i l l i n g  curve" could be compared for d i f f e ren t  

systems of microbial c u l t i v a t i o n .  

F i r s t  experiments used a 150W Ultrasonic Dis integrator  (MSE Sc ien t i f i c  

Instruments) and suffered d i f f i c u l t i e s  because of problems in reset t ing 

the instrument to uniform power output. More recent ly the manufacturers 

introduced a newer version of th is  device, the Soniprep 150, in which the 

transducer output is  monitored and feedback control applied to ensure that  

the output remains constant once set, i r respect ive  of f luc tuat ions in the 

instrument temperature or mains supply voltage. However we s t i l l  experi-  

enced d i f f i c u l t i e s  in r ep roduc ib i l i t y ,  though less severe, and were able 

to trace, and solve, one fur ther  problem. 

The t i tanium half-wave probe of the d i s in teg ra to r ,  which transmits power 

to the l i qu i d ,  must be machined to an exact length to v ibrate in sjanpathy 

with the transducer output. We have already described how with prolonged 

use the end of the probe can become ser iously eroded, adversely af fect ing 

performance (Patel and Wase, 1981), and our f i r s t  steps at a l l ev ia t i ng  th is  

d i f f i c u l t y  involved replacing the ent i re  t i tanium probe, an expensive and 

rather unsat is factory so lut ion.  

Further experiments showed that while the e f f i c iency  of a new probe declined 

rather rap id ly  at f i r s t ,  measurements of the probe length showed no s i g n i f -  
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- icant  change. However the end of the probe had become s l i gh t l y  p i t ted,  

with erosion of small amounts of t i tanium; somewhat surpr is ing ly ,  grinding 

the end of the probe f l a t ,  and repol ishing, restored almost a l l  the i n i t i a l  

e f f ic iency.  We found the length of the probe to be less c r i t i c a l  than we 

had f i r s t  thought; length variat ions of up to 0.25 mm do not s ign i f i can t l y  

af fect  power output provided that the end of the probe is plane, at r igh t  

angles to the probe body, and highly polished. 

Given this information, the manufacturers very kindly agreed to produce a 

special probe. This was of identical dimensions to the normal probe, but 

the t ip  could be unscrewed and replaced with a spare. I f  a f ter  each set 

of experimental readings the t ip  was unscrewed and replaced with a f reshly 

polished spare, constant power output could be assured provided that each 

experiment was not so long that the t ip  was appreciably eroded. 

Thus, while the length of a half-wave ul trasonic probe is c lear ly  important, 

th is can be outweighed by the condit ion of the t ip  - which in most pract ical  

arrangements is very easi ly overlooked. 

We are grateful to MSE (Crawley, Sussex) for  the i r  technical help and 

advice, and for  manufacturing the special demountable t ips .  
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