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Peacetime Service.-ln this country the blood donor has
alwavs regarded his work as a voluntary social service. Twenty
years ago, in Camberwell, Mr. R. L. Oliver founded the associ-
ation of voluntary donors which later became the British Red
Cross Transfusion Service-the first of its kind in the world--
and this led to the development of a number of similar
organizations throughout the country. These organizations
undertook to provide hospitals with accredited donors of the
required blood group at short notice, and their members were

prepared to attend the hospitals at any hour of the day or

night. Contributions could be made towards the cost of the
service, but the donors were always volunteers. The intro-
duction of blood storage at many of fhe large hospitals during
the past six years was an important advance in technical
methods, since tested blood could always be kept ready for an

emergency case, and it was no longer necessary to call donors
at inconvenient hours. However, the use of individual donors
remained general until recent times, anid is still the method of
choice in the treatment of certain cases.

Pre-war Preparations. During the months of political ten-
sion after September, 1938, recent advances in transfusion
methods were constantly under discussion, especially in view
of the success achieved in the Civil War in Spain, where stored
blood was carried to Army medical units in the field and was
also used for the treatment of air-raid casualties in the large
cities. It seemed clear that the quantity of blood required
under the conditions of modern war would be beyond the scope
of the peacetime donor services, and that special arrangements
would be required. London, with its vast concentrated popula-
tion dependent on a complex system of transport and supply,
presented a transfusion problem of special importance, and the
Medical Research Council undertook to establish, on behalf of
the Ministry of Health, four Blood Supply Depots in the outer
suburbs. These depots, which are still under the direct control
of the Council, were designed to store blood collected from
panels of voluntary donors enrolled in the Home Counties, with
the object of supplementing the local arrangements of hospitals
in the central area, which were more likely to become dis-
organized. At the same time arrangements were made to
establish an Army Transfusion Service, and it was agreed that
since this service would enrol all the available donors in the
South-Western Counties it would also supply the emergency
needs of the civilian hospitals in the area.

The First Year of War.-From the outset stores of blood
were available, and during the early months of the war the
four London depots were enabled to perfect their arrangements
and to carry out valuable research work on the storage and
preservation of blood. At the sarme time the voluntary trans-
fusion organizations throughout the country increased their
activities, and emergency blood stores were established in many

of the large cities. On the outbreak of war the Army Trans-
fusion Service was faced with the problem of transporting
blood to the B.E.F. in France-a problem made all the more
difficult by the fact that blood cannot be stored for more than
2 to 3 weeks, and special precautions have to be taken against
the damaging effects of shaking in transit. A large reserve

store could not therefore be built up so long as there was no
demand for its use. On the other hand, the service had to be
prepared at "any moment to start bleeding large numbers of
donors. It speaks highly for the success of the organization that
during the first three days of the invasion of the Low Countries
approximately 800 bottles of blood were dispatched to France,
enabling the forward medical units to be adequately supplied
and the base store to be replenished. Although the forward
units were soon isolated from further supplies, some 500
transfusions were given during the retreat from Belgium
and the evacuation from the beaches under the most adverse
conditions.

Introduction of Plasma and Serum as Substitutes
for Blood

In America experimental research on blood substitutes had
demonstrated that plasma-the fluid portion of blood after re-

moval of the red cells-provided a reliable substitute for whole
blood, and had the advantage that it could be stored for many
months without deterioration. In addition, its recovery avoided
the wastage of blood which was not used within the safe storage
period, and, moreover, plasma could be safely given to patients
of any of the four blood groups. This discovery was of the
greatest importance, especially to the armed Forces which re-

quired supplies in distant theatres of war. The first American
product-plasma-saline-had certain theoretical disadvantages
in that the method of preparation required considerable dilu-
tion, which nqt only doubled the weight and bulk to be trans-
ported but also increased the volume of the effective dose to
be administered. Moreover, Federal Government regulations
required that antiseptic should be added to ensure sterility, and
many considered that this might be injurious to debilitated
civilian casualties. Investigations continued, and the Army
Transfusion Service developed a method by which undiluted
plasma could be bacteriologically filtered, thus ensuring a clear
sterile product which could safely be transported over-seas
without the need for refrigeration. The value of serum-the
fluid separated from blood after it has clotted-was being in-
vestigated by the Medical Research Council, especially in rela-
tion to the treatment of shock resulting from air-raid casualties
and burns, and this also proved to be a valuable substitute for
whole blood. Serum is more easily filtered than plasma, and
has similar keeping properties, but, since the blood has to be
specially drawn for its preparation, it does not have the ad-
vantage that plasma has in being a natural recovery product
from the blood stores.

The Regional Scheme
After the capitulation of France and the return of the B.E.F.

in June, 1940, the position called for urgent review, since no
part of the country could now be regarded as more than rela-
tively immune from air attack. The Ministry of Health there-
fore undertook to co-ordinate and extend, where necessary, the
blood transfusion services throughout England and Wales, with
the primary object of ensuring that an adequate supply of
transfusion fluids and standard apparatus was made available
for the treatment of casualties. Nine Regional Blood Trans-
fusion Officers were appointed. The schemes developed under
their direction, with the organizations set up in the London area
by the Medical Research Council and the Army Blood Trans-
fusion Serx ice centred in a South-Western town, cover the whole
of England and Wales. Simi-lar organizations have been
established in Scotland and Northern Ireland. The schemes
eeveloped by the Regional Blood Transfusion Officers provide
for financing the enrolment and testing of the additional donors
requlIred to meet emergency needs, the stupply and distribution
of the standard apparatus, and the establishment of laboratories
for the preparation of the apparatus and the filtration of plasma
and serum. Thus, during the past year there has developel
a unified scheme in which the voluntary donor associations, the
hospitals, the local authorities, and the Ministry of Health are
co-operating with the fighting Services to provide a nation-wide
emergency transfusion organization. Adequate blood stores
are being maintained at important points throughout the
country, co that every casualty hospital can obtain supplies to
supplement its own resources. Plasma is recovered from these
stores, so that wastage is reduced to a minimum, and, as stocks
of plasmia are built up, so each hlospital will have its own

reserve. Thus even the remotest hospital will have transfusion
fluids ready for immediate use, leaving time for blood to he
brought from the nearest stores should this be required.

Research work is co-ordinated by a representative committee
of the Medical Research Council, which keeps in close touch
with work going on in the Dominions and America, so that
each centre is kept informed of the most recent developments.

Introduction of Dried Plasma and Serum
for Transfusion

The preservation of unstable fluids such as milk by drying
has been the sutbject of investigation for many years. More
recent research, both in America and in this country, has shown
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that even more unstable fluids may be preserved without
change by drying from the frozen state, and this knowledge
has now been turned to the use of the Transfusion Services.
In January, 1940, the Medical Research Council extended its
experimental serum-drying unit, since it was foreseen that a
demand for dried transfusion fluid by the fighting Services
would arise. This unit had developed a process whereby large
volumes of serum or plasma could be treated and a high degree
of dryness obtained. The method of drying from the frozen
state reduced protein changes to a minimum, and tests indicated
that the dried product was capable of preservation for many
years without deterioration. Moreover, the dried product could
be quickly reconstituted for use by the addition of the
appropriate quantity of distilled water.
When the Ministry of Health Regional Blood Transfusion

Scheme was under consideration in July, 1940, the Wellcome
Trustees offered the M.R.C. a grant to meet some urgent national
need. The Council suggested that the grant shiuld be used to
provide another drying plant. Towards the end of the year the
Army Blood Transfusion Service arranged to set up a similar
plant to meet the growing needs of the oversea Forces. In
conjunction with the Medical Research Council they devised an
improved method for the freezing of the plasma or serum in
the standard bottle preparatory to the drying process. By
rotating the bottle at a high speed in a low-temperature cabinet
the fluid was forced on to the sides of the bottle and freezing
occurred almost instantaneously. This spin-freezing method
produces a better-quality dried procuct which redissolves more
readily than that produced by earlier methods. A supply of
transfusion fluids is thus assured in a form which can be
dispatched to any part of the world.

Working Arrangements

Co-operation with the Fighting Services.-Close co-operation
has been maintained with the transfusion officers of the Army
Command areas, from whom much assistance has been obtained
(luring the period of development. The Royal Naval and Air
Force Medical Services have also adopted for emergency trans-
fusions the dried products, which are especially suited to their
iequirements. Arrangements have been made whereby the
lIome Stations of the R.A.F. may use the facilities provided
under the Regional Scheme, so that adequate supplies of stored
blood and plasma will be available. The R.A.F. Mobile Trans-
fusion Team is giving valuable assistance in maintaining
supplies.
The Large-scale Bleedinig of Donors in Wartime.-In normal

times a donor can always be found to attend at a hospital when
needed, but, when dealing with the large numbers required to
build a reserve of plasma and to maintain war emergency blood
stores, sufficient donors are seldom able to attend during
working hours, as the hospital may be a considerable distance
from their work. Moreover, even the large hospitals cannot
always be relied upon to provide the necessary staff and accom-
modation without interfering with their normal duties. For this
reason mobile teams have been established; these can set up
bleeding centres at places convenient to 'the donors, such as
first-aid posts, village halls, cottage hospitals, or at factories.
Even in these difficult times factory managements have been
most helpful, and in many cases the factory organizes its own
donor panel and provides on regular days the agreed number
of donors from members of the staff chosen so as not to
interfere with production.

Publicity Camnpaign for DonIors.-Hundreds of thousands of
volunteers have been enrolled and many thousands have
already given their blood, some on more than one occasion.
The difficult task of 'launching publicity campaigns strong
enough to attract the number of donors required and yet
restricted to the-desired locality has been successfully accom-
plished with the valuable assistance of the Press and local
voluntary associations. Donors sometimes remark that, while
their services have not yet been called upon. active campaigns
for more donors are proceeding in other districts. It will be
appreciated, however, that the donor panels should bear some
relation to the density of the population. To provide for the
constant movement of the population, for local disturbances
due to air raids, and for other factors which interfere with

the attendance of donors at the centres, the panels must be
larger than the needs of the moment appear to justify.
Donors' Obligations.-The calling up of large numbers of

donors, the assembly of the necessary staff and equipment at
the bleeding centre, and the distribution of the blood collected
is a complicated matter involving much clerical work and
planning in advance. This is not always appreciated by
donors, who may think, especially in quiet periods, that their
services are not really needed. It occasionally happens that
only half the number of donors called arrixe at the bleeding
centres. This may result in the team of doctors and nurses
being kept unoccupied for several hours, the work of the
filtration laboratory staff being held up, a promised consign-
ment failing to be sent to the drying plant, or a group of
hospitals being kept short of supplies of fresh blood. In
addition, there is the extra clerical work in tracing the absenit
donors and rearranging their index cards. With adequate donor
panels it should not be necessary to call a volunteer more than
twice a year provieed all the donors are prepared to do their
utmost to attend when required.

The Present Position

Full advantage has been taken of the relatively quiet period
during the past twelve months to build up stocks of plasma,
so that even the remotest hospital will have its own emergency
reserve. Improvements in the filtration process have been intro-
duced, and contributions are being made towards the supply
of dried products for the fighting Services. One of the effects
of these emergency measures, and the wider understanding of
modern methods, has been the increasing use of transfusion
in the treatment of the ordinary sick and injured in the
hospitals. Although the need for building up of emergency
plasma stocks has now largely been met, the blood stores must
be maintained. This will entail the continued bleeding of
donors, but now that the filtration and drying processes are
in full operation there need be no fear that the blood will
be wasted.

Accurate figures have been difficult to obtain, but the
following estimates give a fair picture of the present position:
Up to the end of 1941 over 800,000 donors had been enrolled,

but, for a number of reasons, a large proportion of these are
not always available on the active lists. During the last half
of 1941 some 180,000 pints of blood were collected. 32,000
pints of this blood were used in hospitals for the treatment
of both Service and civilian patients, including war casualties-
the remainder has been converted into plasma or serum.
Over 10,000 pints of this plasma and serum have been used
for transfusions, a proportion has been dried for the use of
the Navy and Air Force, and the remainder has been distri-
buted among the hospitals to provide an emergency reserve.
In addition to this, the-Army Transfusion Service has collected
over 100,000 pints of blood for the preparation of dried plasma
for the use of Army medical units over-seas, apart from the
provision it has made for supplying civilian hospitals in the
South-Western Region.

Success depends in a large rreasure on the. maintenance by
the donors of that spirit of voluntary social service shown so
conspicuously by the first associations of twenty years ago.

The Chartered Society of Massage and Medical Gymnastics is
arranging to hold its annual congress on Friday and Saturday,
September 18 and 19, in the Great Hall of B.M.A. House, Tavistock
Square, W.C. On September 18 at 2 p.m. Prof. J. A. Ryle will
lecture on " The Re-making of Man "; at 3.30 Prof. F. R. Fraser
will lecture on " The Place of Rehabilitation in the Treatment of
Patients," and at 6 Lord Horder, President of the Society, will give
the founders' lecture on " Rehabilitation: the Part Played by
Physical Medicine." On September 19 at 10 a.m. Surgeon Lieut.-
Commander J. Bunyan will lecture on " The Treatment of Wounds
and Burns by the Envelope Method." illustrated by a film, and at
11.30 Dr. Vaclav Benes on " Physical Training Organization in.
Czechoslovakia." These meetings are open to all medical practi-
tioners. The annual general meeting, open only to members, will
be held at 2 p.m. Further particulars may be had from the secretary,
C.S.M.M.G., Mount Lodge, Amersham. Bucks.
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