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In 1976, a WHO Working Group on the Standardization of Human Blood
Products and Related Substances () considered the need for international
requirements for the processing and control of whole human blood and
blood products. It emphasized that, as the quality of the source material
played an important part in determining the quality of the final products,
such requirements should cover all the stages in the process, from the
collection of the source materials to the quality control of the final product.
In response to the Working Group’s recommendations, the Requirements
for the Collection, Processing and Quality Control of Human Blood and
Blood Products were published in 1978 (2). These Requirements were
updated and revised in 1988 (3), and WHO recommendations concerning
testing for antibodies to human immunodeficiency virus (HIV, 4) were
taken into account. This Annex contains a further revision of the
Requirements, applicable to the quality control of blood, blood
components and plasma derivatives.

A number of other WHO publications have dealt with whole blood and its
components, among them guidelines intended mainly for blood
transfusion services (5). Guidelines of a more general nature, such as the
Guidelines for National Authorities on Quality Assurance for Biological
Products, have also been published (6). The latter call for a quality-
assurance system based on the existence of a national structure that is
independent of the manufacturer and is responsible for granting licences
for biological products, defining procedures for product release and
setting up a post-marketing surveillance system. These Guidelines should
be followed by any country having or wishing to set up an organization for
the collection and fractionation of blood and blood components.

The names of the many experts who provided advice and data taken into
account in this revision of the Requirements are listed in the
Acknowledgements section, page 96.



General considerations

The setting up of an organization for the collection and fractionation of
human blood and blood components calls for a great deal of expertise and
considerable investment. Any country contemplating the establishment of
such an organization should carry out a careful cost-benefit analysis to
determine whether the investment is justified. A logical developmental
sequence for a comprehensive organization starts with the collection and
distribution of whole blood, progressing later to the separation of whole
blood into components and then the fractionation of plasma pools. It is not
always possible to be specific about the details of the procedures
employed, the in-process controls or the tests applied at each stage of
production, in particular for whole blood and component cells. In
addition, although the general principle of fractionation of plasma is well
established, there are in practice numerous variations in the details of the
various production steps. Therefore, any country wishing to begin the
collection and fractionation of blood and blood components should send
personnel for training to a plant that is operating successfully. WHO may
be able to help in arranging such training.

One of the basic questions to be answered by a country considering
whether to start fractionation of plasma is whether there is a suitable donor
population of sufficient size to guarantee an adequate supply of source
material. It is not possible to set a lower limit for the quantity of source
material that would be necessary to make such an operation economic
because too many factors are involved. However, in order to maintain
competence in production and to avoid certain contamination risks, it is
important to have sufficient source material to maintain the fractionation
facility in continuous operation.

In a comprehensive organization, the greatest expense is that involved in
setting up the fractionation plant, but it is also possible to regard the
collection of source material and its fractionation as quite separate
operations. A country may wish to establish collection centres for
separating the cell components and then send the plasma to an established
fractionation plant in another country, from where the products could be
returned to the original country. The costs of such an operation might be
less than those involved in establishing and operating a fractionation plant.

The general prevalence of certain infectious diseases, such as various
forms of hepatitis and parasitic diseases, and of HIV infection differs so
markedly in different geographical regions that each national authority
must decide for itself whether it is cost-effective to apply the most sensitive
test to each blood donation and whether it is feasible to collect suitable
source material. A brief protocol for the collection of source material is in
any case mandatory (see Appendix). Great emphasis should be placed on
the production of fractions by a process that experience has shown results
in the least risk of contamination. For example, immunoglobulin prepared
by the cold ethanol fractionation method of Cohn has a well established
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clinical record of being free from contamination with HIV and hepatitis B
virus (HBV), as have albumin products prepared by the same method,
stabilized and heated for 10 hours at 60 °C (5). Nevertheless, extreme care
is required in manufacture to ensure that these products are free from
infectious viruses, and it cannot be assumed that different fractionation
methods will be equally effective. When a fractionation process is
introduced or significant modifications are made to an existing production
process, the process or the modifications should be validated or
revalidated by appropriate procedures, including the use of marker viruses
and, where applicable, special in vitro and in vivo testing.

Blood can harbour a number of different viruses, and the use of medicinal
products derived from human blood has led to transmission of viruses such
as HBV and HIV. The risk of virus transmission by blood and blood
products can be diminished by the testing of all individual donations.
Policies for mandatory testing shall be determined by the national control
authority, and should be reviewed regularly and modified according to the
current state of knowledge.

Special care and appropriate measures approved by the national control
authority must be taken to protect the health of the staff of blood collection
and fractionation facilities.

The transport of source materials from blood collecting centres and
hospitals to fractionation facilities requires special consideration.
Refrigeration at the temperature range appropriate for the product must
be efficient and reliable and proved to be so by monitoring. Thermal
insulation must provide an adequate safeguard against a temporary failure
of refrigeration. Containers of liquid source material should be filled so as -
to minimize frothing due to shaking. Because of the potentially infective
nature of these biological materials, suitable protection should be provided
against breakage, spillage and leakage of containers.

In these Requirements, the word “human” has been omitted from the
names of products derived from human blood. Products of animal origin
are immunogenic, and their administration to humans should be avoided
whenever equivalent products of human origin can be used instead. The
proper name of any blood product of non-human origin should include the
species of origin.

These Requirements consist of four parts:

Part A. Requirements for the collection of source materials
Part B. Requirements for single-donor and small-pool products
Part C. Requirements for large-pool products

Part D. National control requirements.

Each deals with a separate aspect of collection, processing and quality
control, but all the parts are intended to be taken together to constitute a
single document. It will not be possible to rely on any blood product unless
the relevant requirements for each step are complied with, and any attempt
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