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The difficulties associated with blood trans- 
fusions in this country are many, the chief being 
that associated with the production of a donor 
of the correct group at the requisite time. Blood 
banks may overcome certain difficulties, but are 
wasteful in that stored blood occupies a large 
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amount of refrigerator space and only keeps o 

30 days. They are only practicable in arge 

towns. Recent work on the use of blood plasma 
(and serum) has altered the entire outlook 01 

the treatment of shock and haemorrhage. 

Cannon, Fraser and Hooper (1919) showed 
that in shock there was a diminished blood 
volume and haemo-concentration. BlaiocK 

(1931) pointed out that in experimental burns 
there was a loss of whole plasma from the cir- 

culation. Walther (1937) confirmed this ana 

pointed out that the rational treatment was to 

supply plasma to the denuded circulation, it 

is clear that shock is associated with the loss oi 
plasma from the capillaries producing a concen- 
tration of blood cells. 

Walther's contention has been proved by all 
recent workers and the present method of elec- 
tion in the treatment of shock is by transfusion 
with plasma (or serum), the essential constitu- 
ents being the blood proteins. 

Best and Solandt (1940) have shown that both 
plasma and serum are equally efficacious. In 

haemorrhage the obvious method of treatment is 
to replace the blood lost by blood of a suitable HJUU 1UO U u y 

type and until recently this has 
been the method in use. Recent 
work however has emphasized 
the value of plasma and serum. 
In practice, haemorrhage without 
shock is extremely rare. Ed- 

wards, Kay and Davie (1940) 
point out that it is very rare for 
a patient to lose more than 
three pints of blood in a severe 

haemorrhage, as the resulting 
lfYnr*v?%t-? * ? * 

lowering of blood pressure 
causes cessation of the bleeding. In such > 

patient is left with 75 per cent of the erythro- 
cytes in some part of the circulation, 

rro 

therefore that the blood pressure can be raiseu 
and, maintained by the introduction ot a 

of a suitable osmotic pressure into the 
cir 

tion, a three-pint loss of blood can be r 

and favourable results expected, Plasm 

serum provide such a fluid. 
? -nrUVimit, shock 

as uie resulting 

serum provide sucn a nuiu. 

haemorrhage rarely occurs without shock 
and the accurate separation and estimation 

of 

cither of these conditions are extremely difficult, 
. 

ls more than probable that the cause of death 

jn haemorrhage cases is due to a combination 
of 

blood^loss 'plus shock. One factor common to 

both is loss of blood proteins contained in the 
Plasma. The obvious method of treatment is to 

? > ? j.u? h^miiotnrv volume by 
plasma. The obvious method oi treauiicuu ? 

restore and maintain the circulatory volume by 
the administration of the proteins. This can be 

done by transfusing with plasma or serum. 

. 
In earlier work, liquid plasma or serum were 

Used "and has sthe advantage that a certain 
amount could be given without reference to 

blood grouping. < They were stable at room 

temperature. <>:Blood plasma and serum can be 
s?hdifiecl and: in the west have been kept at 
r0om temperatures for 12 months without 

deterioration and with a considerable saving of 
storage ^pace. 

It appears that in solid plasma and serum we 
have substances for the treatment of shock and 
the majority of haemorrhage cases possessing 
none of the disadvantage of whole blood trans- 
fusion and which should be of the greatest value 
in this country in that a valuable method of 
treatment is made easily available for outlying 
towns. Its use in the field during war is obvious. 
The requirements for a transfusion are 20 

grammes solid plasma dissolved in 250 c.cm. 
distilled water which is the equivalent of the 

plasma-protein value of one pint of citrated 
blood. Up to 500 c.cm. can be given regardless 
of blood grouping. Twenty grammes plasma 
fills an ordinary-sized test-tube. 

Method of preparation 
For converting liquid plasma into a crystalline 

solid, we have modified the procedure of 

Edwards, Kay and Davie (loc. cit.) and have 

employed an apparatus whose sketch is here 

reproduced :? 

A is a bubbler containing 0.1 per cent mercuric 
chloride solution to sterilize the incoming air. 
B is the liquid plasma bottle. This bottle has a 

screw top and a metallic screw cap with two small 
holes and with a rubber diaphragm through which 
liquid plasma can be introduced by means of a needle. 
C is an arrangement of a bulb containing sterile 

gauze and a tower containing glass beads or short bits 
of thin glass tube for filtering the plasma. 
D is the actual drying flask into which the plasma 

is introduced in the form of a strong thin jet or spray 
through the tube E which is drawn to a fine point. 

F is a safety flask used to collect any froth which 
flows back into the flask D. The flask D is heated in 
a thermostat maintained at 37?C. The water vapours 
are condensed at G and collect in the receiver flask H 
which is surrounded with ice. By maintaining a flow 
of ice cold water through the condenser G and by 
keeping the receiver H also ice cold, the speed of 
distillation has been increased. The flask H is con- 

nected to the bubbler 1 containing 0.1 per cent mercuric 
chloride solution which eliminates all chances of 
infection if there is a back diffusion. The bubbler I 

is connected with the bubbler J in such a way that J 
can be put in or out of the circuit at will without, 
interrupting the vacuum. A soda lime tower R is 

interposed between the whole apparatus and the vacuum 
pump L. Before starting, the entire apparatus from 
B to H is sterilized with a dummy empty bottle at B 
which is then replaced by a fresh bottle containing 
the liquid plasma, and the distillation is started and 
continued till all the available plasma has been dried. 
The flask D is provided with another inlet tube M to 

(Continued at foot of next page) 



(Continued from previous page) 
drive off vapours whenever desired. M is provided with 
another mercuric chloride bubbler N. 

After drying, the mass of solid plasma is 
removed aseptically and packed in convenient- 
sized tubes after grinding. Edwards et al. (loc. 
ext.) recommend that the dried plasma should 
be ground into a fine powder to facilitate solu- 
tion in distilled water, or 5 per cent glucose 
solution. Our experience however is that it is 
best to grind it only to the stage when it will 

pass through a sieve, approximately no. 12. 

Contrary to the above authors we find that 

finely-powdered plasma takes much longer to 
dissolve than the coarsely-powdered one, on 

account of the difficulty of wetting with the 
former. Coarsely-powdered plasma dissolves 

rapidly and entirely. Often, however, there 
remains a very slight undissolved residue. This 
residue is probably derfatured fibrin or some 

other protein and rarely amounts to more than 
0.1 to 0.5 per cent of the total dry plasma. This 
minute residue can be filtered through a Seitz, 
Berkfeld or Chamberland type of filter. 

All published work up to the present has been 
undertaken in a temperate climate and nothing 
as yet is known as to the effects of variable 
conditions found in the tropics on plasma and 
serum. We are undertaking investigations into 
these questions, and other biochemical and 
clinical aspects of dried plasma production, 
properties and therapy. Results will be pub- 
lished in due course. 
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