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When the wave and tidal action was continued, the 
level of the sand against the wall fell until, after 
thirty-three tides, it was approximately at low-water 
level. 

During coastal surveys in the Southwold and 
Christchurch areas, observations were made with 
drift indicators which showed that swell, accom
panied by gentle or offshore winds, set up a drift 
which was shoreward near the bed and seaward 
at the surface. With steep waves accompanied by 
onshore winds, however, it appears that these 
directions are reversed. Among the new instruments 
developed is a miniature current meter for measuring 
the flow in models at velocities down to O ·25 in./sec. ; 
this consists of a small plastic propeller the revolutions 
of which are timed electronically, making use of the 
change in conductance produced by the passage of 
each blade of the propeller between two electrodes. 

K. F. BOWDEN 

DRYING OF BIOLOGICAL 
CULTURES 

JUDGED by replies to a questionnaire sent out in 
1948, only twenty-five of ninety-five laboratories 

in the United Kingdom then used some form of drying 
technique for the maintenance of their stock cultures. 
Since that time the method has been applied much 
more extensively, and last September the British 
Commonwealth Collections of Micro-organisms ar
ranged a discussion of the principles and methods of 
applying freeze-drying to culture maintenance to 
which home and visiting scientists were asked to 
contribute. The proceedings of the meeting have now 
been published*. In the event the discussion centred 
more on methods than on principles, about which we 
seem to be woefully ignorant. 

Many methods are available for drying cultures on 
a small scale ; but tho only one readily applicable to 
the production of a large number of ampoules are 
those developed by R. I. N. Greaves from his ex
perience of drying blood products. The designer's 
view is that the biologist is unnecessarily exacting, and 
to meet his requirements apparatus has become 
unduly expensive. Plant has to be designed to satisfy 
the biologist on three major points : the tempera
ture of drying, the speed of drying and the rate of 
freezing ; each of these is profoundly affected by small 
changes in technique, such as by increasing slightly 
the volume of material in each ampoule. The biologists 
are not prepared to accept the engineer's view that 
further developments lie with the bacteriologist ; 
the best possible machine for the job has not yet 
been produced. 

Of biological factors affecting survival of micro
organisms after drying, P. ;J. Fisher's work shows 
that the culture age is important, old cultures sur
viving better than young : it was suggested ~hat 
autolytic breakdown products, such as deoxyribo
nucleoprotein, might have a protective action. The 
suspending fluid affects survival in at least two wa)'.s : 
during freezing, crystallization of salts may be m
jurious ; but the main killing effect of the ~reeze 
drying process takes place when the water IS first 
taken off under vacuum. The ultimate survival-rate 
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is improved by the addition of 7 ·5 per cent glucose to 
the suspending fluid, and, as survival also seems to 
depend on the residual moisture content of the dried 
product, it has been argued that glucose automatically 
controls the residual moisture. Unfortunately, 
moisture determination is t echnically difficult, but 
apparatus recently developed may so simplify the 
procedure that it will become part of the drying 
routine. With apparatus of this type it has been 
shown that, when solutions containing glucose are 
<;lried, moisture removal continues for three months. 
After sealing, there is an increase in vapour pressure 
in the ampoule which can be shown by a high-fre
quency discharge tester producing a glow inside the 
ampoule and not in the glass wall, and it is possible 
that there is a redistribution of moisture from the 
slow-releasing glucose to the protein which had been 
rapidly desiccated. In vessels closed with rubber 
stoppers .there may be a re-hydration from diffusion 
of moisture through the rubber. 

Freeze-drying may have some effect on the meta
bolism of surviving cells, and strains used for the 
production of antibiotics have been found to lose 
the ability to produce the dehydrogenase enzyme 
notatin. However, the experience of most of those 
taking part in the discussion was that, for bacteria. 
and fungi, freeze-drying is the best method of keeping 
in stable form the metabolic activities which determ
ine the biochemical reactions, antigenic patterns. 
and the virulence of pathogens. 

THE FUTURE FOR 
TECHNOLOGICAL STUDIES 

IN his Messel Memorial Lecture to the Society of 
Chemical Industry at Liverpool on July 14 (Chem. 

and Indust., 940; July 31, 1954), Lord Cherwell sug
gested that recognition by the large chemical firms in 
Great Britain of the fact that fundamental research 
is essential to progress is the main reason why the 
British chemical industry has been able to develop 
so rapidly and to overcome its handicaps. No o~her
industry in the country has shown so much foresight 
and understanding of the vital importance of funda
mental investigation which at first sight might seem 
to have no relation with practical applications. First 
among the industry's handicaps is the lack of facilities. 
in Britain for higher technological education. In 
spite of their efficiency and xnerit, the existing 
university departments of chemical engineering 
cannot meet all our requirements. In industrial 
atomic power the efficiency of the chemical recovery 
determines whether or not the. plant is an eeonomio 
proposition, and many more like Sir Christopher 
Hinton and his team are needed to tackle such novel 
and difficult problems. It is not possible in Britain, 
said Lord Cherwell, for a young man to study at 
university institutions the first principles of tech
nology and the disciplines on which it is based before 
deciding which particular technology to follow, and 
it is wrong to confine teaching of the highest branches 
of technology to ordinary universities. Lord Cherwell 
argued again for a technological university-with some 
three thousand students and fifty or more professors
such as no existing university could accommodate 
without distorting its balance of studies. 

The main obstacle to such a proposal, he urged, 
is intellectual snobbery regarding technology which. 
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