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The abil i ty of biological  fluids to fo rm s table  foam is due to the su r f ace -ac t i ve  substances  p resen t  in 
them in l a rge  quantit ies.  This  p roper ty  is making i t se l f  increas ing ly  frequently known in r e s e a r c h  in r ecen t  
y e a r s .  F o r  example ,  depending on the degree  of s tabi l i ty  of  foam obtained f rom amniot ic  fluid, a method of 
determining the probabi l i ty  of  onse t  of a hyaline m e m b r a n e  syndrome in infants not yet  born  has been developed 
[1]. Observa t ions  on the r a t e  of co l lapse  of foam in edema fluid led to the d iscovery  of the lung sur fac tan t  
[3]. The abili ty of  blood to c r ea t e  a s table  foam m u s t  be taken into account when ar t i f ic ia l  c i rcula t ion  a p p a r a -  
tuses  a r e  used [2]. The abili ty of biological  fluids to fo rm foam is thus one of the i r  impor tan t  p r o p e r t i e s ,  but 
one which has not yet  found i ts  due place in the cu r r en t  l i t e ra tu re .  

The object  of this invest igat ion was to study the connection between the basic  p rope r t i e s  of  foam of bio-  
logical  fluids (foam generat ion,  foam stabili ty) and ex te rna l  p r e s s u r e .  

E X P E R I M E  N T A L  M E T H O D  

Foam was obtained f rom blood p l a s m a .  F o r  this purpose  3 m l  of  p l a s m a  was placed in a tube (volume 
10 ml)  which was c losed  with an a i r t ight  s topper .  Through a hole in the s topper ,  an a tmosphe re  of oxygen was 
c r ea t ed  in the tube under  r a i s e d  o r  lowered  p r e s s u r e .  The tubes were  then t r a n s f e r r e d  to a shaker ,  where  
they were  agi ta ted by harmonic  osci l la t ions  with a f requency of 11 Hz and ampli tude of 10 cm for  10 sec .  
Foam was thus obtained under  different  p r e s s u r e s .  The tubes  with foam were  photographed.  By compar ing  
photographs taken at  definite t ime in te rva l s ,  conclusions were  drawn regard ing  the r a t e  of col lapse  of the 
foam under different  condit ions.  

E X P E R I M E N T A L  R E S U L T S  

The invest igat ions showed that  the r a t e  of  des t ruc t ion  of foam was inverse ly  dependent on externa l  
p r e s s u r e :  the lower  the p r e s s u r e ,  the h igher  the r a t e  of  des t ruc t ion  of the foam.  The exper imenta l  r e la t ion-  
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Fig.  1. Rate of  des t ruct ion of foam as a 
function of ex terna l  p r e s s u r e .  The  re la t ion-  
ship between the r a t e  of foam dest ruct ion 
( l /V)  �9 (dV/dt) and the r e c i p r o c a l  of p r e s -  
su re  1 / P  is l inear .  
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Fig. 2. Col lapse  of foam obtained f rom blood 
p l a sma .  On lef t  - foam a f t e r  shaking, on 
r i g h t -  the s ame  foam 2 h l a t e r .  Tubes  a r -  
r anged  in o r d e r  of  i nc rease  of  p r e s s u r e  (from 
lef t  to r ight:  0.12, 1, and 7 akn) .  

ship between these  two values is shown in Fig.  1. Tubes  with foam obtained immedia te ly  a f t e r  shaking a re  
i l lus t ra ted  in Fig.  2. Cha rac t e r i s t i ca l ly ,  under  high p r e s s u r e  (P = 7 arm) m o r e  foam was fo rmed .  Af t e r  2 h, 
des t ruc t ion  of the foam took place,  and this p r o c e s s  was m o s t  m a r k e d  in the tube with lowest  p r e s s u r e  (P = 0.12 
arm). 

The expe r imen t s  thus showed that  during shaking m o r e  foam is f o rmed  if  the p r e s s u r e  is higher;  de-  
s t ruc t ion  of  foam takes  place  f a s t e r  at a lower  p r e s s u r e .  The f i r s t  r e su l t  is difficult at p r e sen t  to desc r ibe  
quanti tat ively.  The second phenomenon can be explained on the ass t tmption that  foam of biological  fluids 
co l l apses  main ly  because  of the e scape  of gas through the wall of the bubbles under  the influence of p r e s s u r e ,  
as  de te rmined  by La P l a s ' s  equa t ion .  Calcula t ions  based  on this  assumpt ion  enabled the law of foam des t ruc t ion  
to be e x p r e s s e d  in the following fo rm:  - ( l / V )  " ( d V / d t ) = l / P ,  where  V is  the volume of the foam and P the 
e xtezmsl pressure. 

As Fig. 1 shows, the experimental data are in good agreement with this equation. External pressure 
thus plays a decisive role in foam stability, and this is linked with the special mechanism of foam destruction 

in biological fluids - the escape of gas through the walls of the foam bubbles. 

In conclusion, it should be noted that this phenomenon does not relate only to biological fluids, but also 
to others giving highly stable foam. The field of application of the law which has been discovered will therefore 
be wider than might at present be expected. 
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