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Anticoagulants

The anticoagulant solution shall be sterile, pyrogen-free and of a
composition such as to ensure that the whole blood and separate blood
components are of satisfactory safety and efficacy.

Commonly used anticoaguiant solutions are acid-citrate—glucose, citrate—
phosphate—glucose and citrate—phosphate—glucose—adenine; the amount
of adenine used varies in different countries. Solutions of adenine, glucose
and mannitol used for ted celt preservation may be added after removat
of the plasma.

For plasmapheresis, sodium citrate as a 40 g/] solution is widely used as an
anticoagulant.

Pifot samples

Pilot samples are blood samples provided with each unit of whole blood or
of red blood cells, They shall be collected at the time of donation by the
person who collects the whole blood. The containers for pilot samples
shail be marked at the collection site before the samples are collected, and
the marking used must be such that the sample can be idéntified with the
corresponding unit of whole blood. Pilot samples must be collected by a
technique that does not compromise the sterility of the blood product.

Pilot samples should be attached o the final container in a manner such that it
will tater be clear whether they have been removed and realtached.

Identification of samples

Each container of blood, blood components and pilot and laboratory
samples shall be identified by a unique nuraber or symbol so that it can be
traced back to the donor and from the donor to the recipient. The identity
of each donor shall be established both when donor fitness is determined

" and at the time of blood collection.

When blocd-derived materials are transferred to a fractionation plant,

_the following details shall be provided by the supplier:

— name and address of collecting centre,

— type of material,

— donor identification,

~ date of collection,

— results of mandatory tests,

— conditions of storage,

— other details required by the fractionator,
— name and signature of responsible person,
— date.
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Part B. Requirements for smgle-donor and
small-pool products
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General considerations

These requirements for single-donor and small-pool producis cover the
miethods used to prepare products directly from units of whole blood or of
components collected by apheresis, starting with the testing of the units
and proceeding to the separation of the various cell and plasma protein
components. Among the products that may be prepared in small pools
(12 donors or fewer) are cryoprecipitated factor VIII and platelets. In
addition to tests on the units of whole blood that provide information on
the safety, efficacy and labelling of the components, specific tests are
included, where applicable, to ensure the quality of various components.

It is important to note that siﬁgle—donor and small-pool products have
certain ‘specialized uses other than therapeutic application to correct

deficits in patients. Although not dealt with further in these Requirements,

these uses inchide the stimulation of plasma donors with red blood cells in
order to raise antibody levels for the preparation of anti-D (anti-Rh,)
immunoglobulin (72) and- special blood-grouping reagents. It is. of the
utmost importance that the donors of cells and plasma for such purposes
be carefully studied both initiaily and on a continuing basis to minimize the

likelihood of the transmission of infectious diseases to recipients. The use

of red cells, stored frozen, that have been demonstrated to be free from
infectious agents by retesting the donor 12 months after the initial
collection reduces the risk of such transmission to volunteers for
immunization. - :

Plasma donors may also be immunized ‘mth viral or bactenal antlgens for

the preparation of specific immunoglobulin products. All donor

immunization procedures must be planned and carried out under the .
supervision of a physician who is familiar with the antigens bemg used and
especially with the reactions or qomphcattons that may occur. Donors
being immunized shall have been fully informed of all known hazards and
shall have given their written informed consent to the procedures,

Donor immunization practices are considered in more detail in Part A,
section 4.7.

Minimum general requirements for apheresw are summanzed in Part A,

. section 5.1.1.

_ Production and control

General requirements

Single-donor and smail-pool products shall comply with-any specifications
established by the national control authority. Cellular blood components
and certain plasma components may ‘deteriorate during . separation

(




. Immediately before issue for transfusion or for other purposes, blood‘

or storage. Whatever the method of separation (sednnentatlon
centrifugation, washing or filtration) used for the preparation of cell
components, therefore it is important that a portion of plasma protein
sufficient to ensure optimum celi preservation be left with the cells, except
when a cryoprotective substance is added to enable them to be stored for
long periods in the frozen state, or additive solutions (for example
containing adenine, glucose and mannitol) are used for the same purpose
for liquid storage.

The methods employed for component separation should be checked befere
they are introduced. The characteristics assessed might inciude yield of
the component, purity, in vivo recovery, biological half-life, functional behaviour
and sterility.

The nature and number of such ¢hecks should be determlned by the national
contro! authority.

components shall -be inspected visually. They shall not be issved for
transfusion if abnormalities of colour are observed or if there is any other
indication of microbial contamination or of defects in the-container,

Blood components shall be stored and transported at the appropriate
temperature. Refrigerator or freezer compartments in which components
aie stored shall ‘contain only whole blood and blood components.
Reagenits required for use in testing may be stored in a separate section of

- the same refrigerator or freezer provxded that they have been properly
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isotated and are in suitable containers.

Testing of whole blood and plasma

Sterility A :
Each donation of whole blood intended for transfusion and each
preparation of componeént cells constitutes a single batch. Single batches

 shall not be tested for sterility by any method that entails breachmg the
final container befor¢ the blood is transfused.

The national controlauthonty,may require tests for sterility to be carried out at
regular iMtervals on final containers chosen at random and at the end of the
storage perlod. The purpese of such tests is to check on the aseptic technique
used for taking and processing the blood and on the conditions of storage.

Laboratory tests

Laboratory tests shall be made on laboratory samples taken ¢éither at the
time of collection or from the pilot samples accompanying the final
container, Jabelled as required in Part A, section 5.

In some countries, test reagents, in particular those used for blood grouping

and for detecting anti-HIV, anti-HCV and HBsAg, must be approved by the
national control authority.

The results of the tests shall be used for ensuring the safety and proper
labelling of all components prepared from units of whole blood.
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7.2.3 Tests for infectious agents
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Syphilis. Each donation of whole blood shall, if required by the national
control anthority, be subjected to a serological test for syphilis. If so tested,
only units giving negative results shall be used for transfusion or
component preparation.

Viral hepatitis. Each unit of blood or plasma collected shall be tested for
HBsAg and anti-HCV by a method approved by the national control
authority and only those giving a negative result shall be used (13). Units
giving a positive result shall be so marked, segregated and dispesed of by a
method approved by the national control authority, unless designated for
the production of a redgent or experimental vaccine in an area designed
and segregated for such production.

In some countries plasma pools are also tested.

The label on the container or the record accompanying the container should
indicale the gecgraphical source of the blood or plasma as well as whether and
how the material has been-tested for HBsAg and anti-HCV

Liver function tests, such as serurn transaminase determinations, are used in
some countries to detect liver damage that may be assdciated with hepatitis.

Anti-HIV-1 and anti-HIV-2, Blood for transfusion and for use in the
preparation of blood components must be tested by a method approved by
the national contro! authority for antibedies to HIV-1 and HIV-2 and be
found negative. However, when other important factors outweigh the
benefits of such testing (e.g. in emergencies) formal arrangements,
approved in advance by the national control authority, should be in place
that enable the prescribing physician to have access to an untested product.
In all such cases, retrospective testing of the pilot sample shall be
performed.

Other infectious agents. 1t is important for the national control authority to
reassess testing requirements from time to time in the light of current
knowledge, the prevalence ‘of infectious agents in different populations
and the availability of tests for serological markers of infection. For
example, human retroviruses other than HIV have been described (HTLV
types 1 and 2) and more may be 1dent1ﬁed in the future.

Blood-grouping
Each unit of blood collected shall be classified according to its ABO blood
group by testing the red biood cells with anti-A and anti-B sera and by
testing the serum or plasma with pooled known group A (or single subtype
A,) cells and known group B cells. The unit shall not be labelled as to ABO
group unless the results of the two tests (cell and serum grouping) are in
agreement. Where discrepancies are found in the testing or the donor’s
récords, they shall be resolved before the units are labelled.

In countrles where polymorphlsm for the D (Rh,) antigen is present each
unit of blood shall be classified according to Rh blood type on the basis of
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the results of testing for the D (Rh, ) red cell antigen. The D (Rh,) type shall
be determined wﬂh anti-D (anti-Rh,) reagents.

With the high-strength antisera and sensitive technlques now available, it is
usually considered unnecessary to use the D" test if the cells are found to be
D—neganve in routine testing.

Red cells

Whole blood for the preparation of all components shall be collected as
described in Part A, section 3, and tested as described in Part B, section 7.2.

Red cells shall be processed under aseptic conditions and whenever
possible in a closed system. The sterility of all components shall be
maintained during processing by the use of aseptic techniques and sterile

_ pyrogen-free equipment. The methods shall be approved by the national

control authority, and a written descnpnon of the procedures shall be
prepared for each product, covering each step in production and testing.
Proposals for any procedural modifications shall be submitted to the
national control authority for approval before they are implemented.

The following may be prepared for therapeutlc purposes (see pages 40-41
for definitions):

red cells;
red cells suspended in additive solution;
s modified red cells:
- — red cells, leukocyte-depleted;
— red cells, leukocyte-poor;
— red cells, washed;
= red cells, frozen;
— red cells, deglycerolized.

Methods and timing of separation _

glass botles.

Muitipte- plastuc—bag Systems with sterile docking devices are preferable

. because they minimize the risk of microbial conlamination by providing
completely closed systems. They are easy o handle and are disposable. The
use of glass bottles is cheaper bul has the disadvaniage that the systermn isthen
an open ar vented one. so that separation must be carried out Under strictly
aseptic conditions in sterile roams or lamirar-f'ow cabinets and microbiological
monitoring is necessary. The same conditions also app]y to the separation
procedure when plasma is transferred from disposable singie plastic bags to
separate containers. -

- Al surfaces that come into contact with the blood cells shall be sterile,

biocompatible and. pvrogen~free If an open plastic-bag system is used, i.e.
the transfer container is not integrally attached to the biood container and
the blood container is opened after blood collection, the plasma shall be
sepatated from the célls under conditions suchi that the original container

- is kept under positive pressure until it has been sealed. If the separation

63



64

procedure involves a vented system, i.e. if an airway is inserted into the
container for withdrawal of the plasma, the airway and vent shall be sterile
and constructed so as to exclude microorganisms.

In some countries, the sterility of products prepared in open sysiems is
monitored by testing a sample of at least 2% of the units. The national control
authority should approve the system used.

The final containers for red cells (but not necessarily modified red cells)
shall be the containers in which the blood was originally collected or
satellite containers attached in an integral manner. If pilot samples are
detached from the blood container during removal of any component,
such samples shall be reattached to the container of red cells. The removal
and reattachment of the pilot samples shall be recorded conspicuously
(with a signature) on the label of the unit. The final containers for all other
components shall meet the requirements for blood containers given in Part
A, section 5.2. If the final container differs from the container in which the
blood was originaily collected, it shall be given a number or other symbol
to identify the donor(s) of the source blood. Whenever appropriate, the
secondary final container shall be similarly labelted while attached to the
primary final container.

The timing and the method of separation (centrifugation, undisturbed
sedimentation or a combination of the two) will depend on the
components to be prepared from the donation. When platelets and
coagulation factors are being prepared from the same domation, the
components shall be separated as soon as possible after withdrawal of the
blood from the donor. '

Separation should preferably be effected within 8 h of blood donation.

When platelets and coagulation factors are to be prepared, it is especially
important that the venepuncture be performed in such a way as to cause .
minimal tissue damage so as to prevent the initiation of coagulation. The blood
should flow freely without interruption and as rapidly as possible, and be mixed
thoroughly with the anticoagulant.

If platelets are to be prepared from a unit of whole blood, the blood shall be
kept at a temperature of 20-24°C for up to 8 h until the platelet—rlch
plasma has been separated from the red blood cells.

Red cells may be prepared either by centrifugation or by undisturbed
sedimentation before the expiry date of the original whole blood. Blood
cells shall be separated by centrifugation in a manner that will not increase |
the temperature of the blood.

Sedimentation is the least expensive method for separation of red blood cells
and does not require specizal equipment.

Repeated washing with saline and centrifugation and filiration are used to
reduce the number of leukocytes and platelets and- the volume of trapped
plasma in red celis. Frozen red cells after thawing are also repeatedly washed
with special solutions fo remove cryoprotective agents while also preventing
haemolysis.
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The expiry date of whole blood and red cells prepared in a closed system-

from blood collected in acid-citrate-glucose or cifrate-phiosphate-glucose
is generally 21 days after collection. The time of removal of plasma is not
relevant to the expiry date of the red cells when the. integrity of the
confainer is not compromised.

The shelf-life of stored blood has been extended 1o 35 days by collecting the
blood in acid—-citrate—giucose supplemented with 0.5 mmol/| adenine or in a
mixture of 0.5 mmol/l adenine and 0.25 mmol/i guanosine with extra giucose,
and to 42 days by adding a sclution containing adenine, glucose and mannitol.
Recent studies indicate that it may also be possible to extend the shelf-life
of stored blood to 35 days by collecting it in citrate-phosphate-glucose
supplemented with 0.25 mmel/| adenine and extra glucose.

When red‘cens are prepared with very high erythrocyte volume fractions, an

expiry date 14 days after collection is recommended in some countries -

because the cells may become glucose-deficient after this fime. The
“erythrocyte volume fraction of red cells collected in citrate—phosphate—
glucose—adenine should not exceed 0.9 if the expiry date is more than 21 days
after collection. . .-

The usefuiness of acid—citratefglucose is limited by the significant reduction in
celi'viability when the volume of cells collected is small, which is unavoidable
for some donations.

Provided that sterility is maintained, the sheli-life of red cells is not
influenced by the method of separation used. However, if an open system
is-used that does not maintain sterility. the expiry date shall be 24.h after
separation and the cells should be used as soon as possible. Red cells and
whole blood should be stored at 5+ 3 °C and transported with wet ice in
insulated boxes at 5+ 3 °C. Care should be taken not to place containers
dxrectly onice.

_Hefngerated whole blood and red cells will warm up rapidly’ when placed at
room temperature. Every effort should be made to limit the periods during
which the products are handled at ambient temperatures in order to prevent the
temperature from rising above 10°C until they are used.

Modified red cells

Red cells, leukocyte-depleted and red cells, leukocyte-poor.

Because of the possibility of reactions, some countries require that red cells
contain fess than 2% of the leukocytes of the original whale blood.

Leukocyte depletion may be achieved by buffy-coat removal, freezing and
washing, or by washing alone.

Leukocyie-poor red-cell concentrates are prepéred by filtration.

Red cells, washed. Red cells can be washed by means of intermpted or
confinuons-flow centrifugation. If the first of these methods is used, the
washing procedure shall be repeated three tlmes

Centrifugation should be carried out in refrigerated centrifuges. If such
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- equipment is not available, the washing sofution should have a temperature of
5+3°C. ’

Red cells can also be washed by means of reversible agglomeration and
sedimentation using sugar solutions.

Washed red cells should be transfused as soon as possible and in any case not

' later than 24 h after processing if prepared in an open system that does not
maintain sterility, unless the national control autherity has specified a longer
sheli-life. They should be stored at all times at 5+ 3°C. '

Requirements for pilot samples, labels and storage and transport
temperatures are the same as those for unmodified red cells.

Red cells, frozen and red cells, deglycerolized. Red cells less than six days old
are usually selected for freezing in order to minimize loss of yield due to
haemolysis during processing.

Frozen red cells are red cells that have been stored continuously at low

- temperatures (-65 °C or below) in the presence of a cryoprotective agent.

The red cells must be washed to remove the cryoprotective agent before
use for transfusion. The methods of preparation, storage, thawing and
washing used should be such as to ensure that at least 70% ‘of the
transfused cells are viable 24 h after transfusion. Storage at temperatures
below-65 °C is usually necessary to achieve 70% recovery.

The cryoprotective agent in most common use is giycerol. The temperature of
storage should be between —85°C-and —160°C, dependmg on the glycerol
concentration used.

The shelf-life of frozen cells below —65°C is at least three years and may be
much lorfiger under certain circumstances, but the reconstituted (thawed and -
washed) red cells should be used as soon as possible and not Iater than 24 h
after thawmg unless a closed system Is used. g .

Frozen,ceils‘ are usually shipped in solid carbon dioxide ("dry ice”) or liquid
nitrogen, depending upon-the glycerol-concentration used: Déglycerolized red
celis should be stored at a temperature of 1~6°C and shipped at 54 3°C.

chmrements for pﬂot samples and labels are the same as those for
unmodified red cells.

Plasma

Single-donor plasma shall be obtained by plasmapheresis or from units of
whole blood that comply with the requirements of Part A, section 5, and
Part B, section 7.2.

Fresh-frozen pIasma and frozen plasma should be stored in carefully
monitored freezers equipped with recording thermometers and audio and
visual alarims to give warning of mechanical orelectrical failure. If
refrigeration is ifiterrupted for longer than 72 h and the température rises
above -5°C, the prodiict may no longer be considered as fresh-frozen
plasma, although testing may indicate that reasonabl_é amounts of factor
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VIII remain if the plastna has not become liquid. Repeated thawing and
freezing may cause denaturation of plasma comstituents and cause
prekallikrein activation.

Plasma, fresh-frozen
Fresh-frozen plasma shall be prepared by separating plasma from whole
blood and freezing it rapidly within § h of collection.

Ideally, fresh-frozen plasma should be prepared by rapid freezing using a
combination of solid carbon dioxide and an arganic solvent such as ethanal, {f
this procedure is used, it should have been shown that the container cannot be
pengtrated by the solvent or substances feached from the container into the
contents. Fresh-frozen plasma should be stored at or below ~20°C, and below
-30°C if 1o be used for transfusion purposes.

Before use for infusion, fresh-frozen plasma should be thawed rapidly at

30-37 °C. Agitation of the container and/or circulation of water at a temperature

of 37 °C during the thaw cycle will speed thawing. Once thawed, fresh-frozen

plasma must not be refrozen. It can be stored at ambient temperature and
.'should be used within 2 h of completion of thawing.

Fresh-frozen plasma shall have an expiry date one year from the date of
collection. ,
Before its expiry date, fresh-frozen plasma ‘may be used for preparing
cryoprecipitated factor VIII. It may be used for the preparation of other pooled
plasma fracttons (e.g. factors |, 1, VI, VIll, X and X) at any time, even after ils
expiry date.

Plasma, frozen

.Frozen plasma is, by definition, a plasma separated from whole blood

more than 8 h after the latter has been collected, but the delay should be as
short as possible. Frozen plasma may be used directly for transfusion or
fractionation, or it may be freeze-dried as single-donor units. Plasma may
be combined in small pools before freezing if it is to be used to prepare
freeze-dried plasma. :

- The national control authority should determine the specific requirements for '

frozen plasma.

If {frozen or freeze-dried plasma is intended to be used directly in patients
without further processing, the blood shall be collected in such a manner
and in containers of such a type as to allow aseptic handling, .g. by means
of closed systems.

In some countries, frozen plasma is given an expiry date f1ve years from the
date of collection.

.Whenever the container of frozen plasma is opened in an open procedure,

the method of handling shall avoid microbial contamination; as an
addmonai precauuon stenle TOOmS OT larmnar~ﬂow cabinets can be used.

.Delay in processmg shall be avmded and the ambient conditions shall be

regulated so as to minimize the risk of contamination.
-Plasma may be pooled at any time after collection.
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Plasma, freeze-dried
Freeze-dried plasma shall be made from single units or small pools of
fresh-frozen plasma or frozen plasma,

The storage conditions and expiry dates of different forms of freeze-dried
plasma shall be approved by the national control authority. The product
normally has a shelf-life of five years when stored at 5+ 3 °C, but this wiil
depend on the source material, storage conditions and residual moisture in
the product. Pooled freeze-dried plasma has a significant potential for the
transmission of infectious diseases. This is likely to be substantially
diminished by the introduction of viral inactivation procedures applicable
to plasma.

Plasma, recovered
Recovered plasma intended to be pooled for fractionation shall not be
used directly for transfusion; a preservative shall not be added.

Plasma may be separated from whole blood at any time up to five days after
the expiry date of the blood. The method used for separation shall avoid
microbial contamination. As an additional precaution, Sterile rooms or
laminar-flow cabinets can be used.

I the plasma has been pocled, it shall be stored and transported frozen at
or below -20 °C.

Plasma, platelet-rich
Platelet-rich plasma is a preparation contammg at least 70% of the
platelets of the original whole blood. ;

The preparation shall be separated by centrifugation, preferably within 8 h
of collection of the whole blood. The temperature and time of processing
and storage shall be conmstent with platelet survival and maintenance of

function.

‘To achieve the dcsired'haemostatic effect, platelet~ric1i plasma shall be
transfused as soon as p0551b1e after collection, and not later than 72 h

afterwards, tuiless stored at 22 +2 °C in contamers approved for a longer
storage period.

Platelets

Platelets shall be obtained by cytapheresis or from whole blood, buffy coat
or platelet-rich plasma that complies with the requirements ¢ of Part- A,

“section 5, and Part B, section 7.2. Aspmn ingestion within the } previous

three days precludes a donor from serving as a source of platelets.

Whole blood or platelet-rich plasma from which plateléts are derived
shall be maintained at 22 +2 °C until the platelets have been separated.



The separation shall preferably be performed within 8 h of collection of
the whole blood. Blood shall be obtained from the donor by means of a
single venepuncture giving an uninterrupted flow of blood with minimum
damage o the tissue. It must have been demonstrated that the time and
speed of centrifugation used to separate the platelets will produce a
suspension without visible ageregation or haemolysis.

The national control authority shall determine the minimum acceptable
number of platelets that should be present in the products prepared (e.g.
5.5X10'),

A pH of 6.5-7.4 shall be maintained throughout storage of platelets. The
volume of plasma used 1o resuspend platelets will be governed by the
required pH of the platelet suspension at the end of its shelf life, but shail
beno less than 50 & 10 ml.

Licensed artificial suspension media may be used to replace plasma

Platelets stored at 5 °C are inferior to the same product stored at 22 2°C Cold
storage should be avoided where possnale ’

When stored at 22+ 2°C, platelet products shall be. gently agitated
throughout the storage penod '

Platelet products with high platelet counts that are stored at 22+ 2 °C may need
to contain as much as 70 ml of plasma or more if the pH is to be maintained
above 6.5 throughout the storage period. This period may be as long as seven
days for containers made of certain special plastics, but itis prudent to restrict
platelet storage to five days because of the risk of bacterial contaminants.

The product should be ABO typed and, in countries whete D (Rh,) is poly-
morphic, O (Rh,) typed; it may also be desirable to know the HLA type.

The material of which the final contamer used for platelets is made shall
not interact with the contents under nonnal conditions of storage in such a
manner as to have an adverse effect on the product.

The requirements for label].mg the final container are given in section 7.9.
In addition to the customary data, the label shall bear: (a) the
recommended storage temperature; (b) the statement that, when stored at
2212°C, the platelets should be gently agitated throughout storage to
obtain maximum haemostatic effecuveness, and {c) a statement to the
effect that the contents should be used 2s soon as possible, and preferably

 within 4 h once the containers have been opened for pooling. .

7.8.1

Monitoring the quality of platelets

Units randomly selected at the end of their shelf- hfe shall be tested on a
regular baSlS They: sha]l be. shown to have: (a) plasma vohimes appropriate
to the storage temperature; and (b): a pH between 6.5 and 7.4.

The number of units and of platelets to be tested shall be spec1ﬁed by the
national control authorlty

Some countries reqwre there to be no visible conlaminaiion by red celis.
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The expiry date of platelets processed in a closed system shall be 72 h after
the original whole blood was collected, unless they are stored in a plastic
container approved by the national control authority for a longer storage
period.

Platelets prepared in an open system should be used within 4 h of preparation
it stored at 22+2°C, unless the procedure used has been shown fo allow a
longer storage period.

Single-donor platelst concentrates may be pooled for one recipient under
aseptic conditions before issue. Such small pools should be used as soon as
possible, and within 4 h of preparation if stored at room temperature.

Leukocytes

Leukocytes are obtained by the separation of whole blood or by apheresis,
and may contain a large number of platelets and red blood cells, depending
on the method of preparation. When leukocytes are obtained from units of
whole blood, such units shall comply with the requlrements of Part A,

section 5, and Part B, section 7.2. -

The methods used to process leukchytes shall comply with the
requirements arid recommendations given in section 741 for the
separation of red cells.

The label on the final container shall bear, in addition to customary data,
instructions to use the leukocytes as soon as possible and in any case not
more than 4 h after the container has been opened for pooling. The
temperature of storage and transport shall be 22 +2 °C.

Leukocytes can be.separatéd from blood by céntrifugation sedimentation or
leukapheresis. To obtain a. sufficient number, the leukocyles from units
obitained frorn several healthy donors may, have to be pooled

Leukapherssis by continugus-flow- filtration. or. centnfugatlon is the most
efficient way of obtaining leukocytes,, since it .gives large- numbers of
hlgh quality cells from a single | donar.

If centnfugatlon of whole blood is used, 30—60% of the Ieukocytes present in
the original whole blood may be recovered.

Approximately 80% of the leukocytes present in the orlglnal ‘whole blood can
be separated by sedimentation of the red cells, accelerated by the addition of
suitable substances:with high relative molecular mass. -

Leukocytes should be negatwe for’ cytomegalowrus

The product. should be ABO lyped and, in countries where D (Rh,) Is
polymorphic, D (Rho) typed; it may alsc be des1rable to determine the HLA
type. If not HLA typed, leukocytes should be wradrated

The large number of red cells present in products prepared by some
methods makes compatibility testing before transfusion necessary.
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Testing of leukocytes
The number of units to be tested and the leukocyte yield (number) required
shall be speciﬁed by the national control authority.

Expiry date
The expiry date of leukocytes shall be 24 h after collection of the original
whole blood., .

Cryoprecipitated factor Vil

Cryoprecipitated factor VIII is a crude preparation of factor VI It shall
be obtained from single units or small pools of plasma derived either from
units of whole blood that comply with the requirements of Part A, section
5,and Part B, section 7.2, or by plasmapheresis.

The product may be prepared as a pool from a small- number of donations,
usually four to six but not exceeding ten. It may be freeze-dried. However,
preparations of cryoprecipitated factor VIl carry the risk of viral transmission
unless they have undergone specific virucidal procedures during manu-
facture.

The method of thawing and harvesting the cryoprecipitate shall have been
shown to yield a product containing an adequate activity of factor VIII (see
section 7.8.1).

In procuring source material for coagulatlon factors the following
technical considerations should be borne in mind:

o In order to prevent coagulation, venepuncture should. performed in
such a way that tissue damage is minimal, The blood should flow freely
without interruption, and be mixed thoroughly with anticoagulant

“during collection,

' Microbial contamination should be avoided during separatlon of the

plasma by using multiple-plastic-bag closed systems or laminar-flow
cabinets if an open procedure is used.

e The recovery of factor VIII depends on the interval between
venepuncture and freezing of the plasma, the temperature at which the
plasma is held and the freezing method. While a useful product may be
obtained with plasma frozen as late as 18-24 h after phlebotomy,
freezing the plasma as early and as rapidly as possible is strongly
recommended.

¢ Ideally, fresh-frozen plasma should be prepared by I&pld freezing using
a combination of solid carbon dioxide and an organic solvent such as
ethanol. Fresh- frozén plasma should be stored at or below -20°C.
Contamination of the plasma by the solvent or leaching of substances
from the container into the plasma should be avoided.

» Ifthe temperature of the thawed plasma exceeds 2 °C, a high proportion
of the factor VII .is lost in the supernatant. During thawing or
separation of the supernatant plasma, therefore, the temperature
should not be ailowed to exceed 2°C. The plasma may be separated
while there is still a small quantity of the ice present in the plasma

"
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container. Increasing the speed of thawing by circﬁlating air or water at
a temperature of 0 °C is believed to increase the yield of factor VII.

Testing of cryoprecipitated factor Vil

Randomly selected units shall be tested for potency and sterility on a
regular basis. The number of units to be tested shall be specified by the
national control authority. The freeze-dried preparation shall dissolve
without any signs of precipitation in the solvent recommended by the
manufacturer within 30 min when held at a temperature not exceeding
37°C.

The potency of cryoprecipitated factor VIII shall be compared with that of
an appropriate plasma or intermediate-purity standard, by measuring its
ability to correct the prolonged activated partial thromboplastin time of

haemophilia A plasma or by another suitable method. '

‘When cryoprecipitated factor VIIl is produced from fresh-frozen plasma
{frozen within 8 h of donation), the yield should be greater than 400 IU/1
of starting plasma. Plasma frozen after this time will yield less
cryoprecipitated factor VI . .

In many laboratories, the average vyield of factor Vill is 400 IU/1 of starting
plasma. The average yield of factor VIl as freeze-dried cryoprecipitate is then at
least 300 IU/I of starting plasma. Whether this yield can be obtained elsewhere
will depend cn local technical possibilities. In some countries, the yields will be
much fower, and the national control authority should decide as
to the yield that is acceptable.

Expiry date
The frozen product shall be stored at or below -20 °C (if possible below

" -30°C) and shall have an expiry date one year from the date of collection.

7.9

The freeze-dried product shall be stored at 5+ 3 °C and shall also have an
expiry date one year from the date of collection. After thawing or
reconstitution, cryoprecipitated factor ‘VIII should be kept at 20-24 °C.
It shall be used as soon as possible and in any case not more than 4 h after
its container has been opened for pooling or reconstitution.

Labelling

After having been tested and before being issued for transfusion, units of
single-donor and small-pool products shall be identified by means of
container labels that clearly state at least the following information:

— the proper name of the product;
~ the umque number or symbol identifying the donor(s);

- — the expiry date, and when appropnate the expiry time after

72

reconstitution;
— any special storage condmons of handling precautions that are

necessary,
— areference to a package insert containing instructions for use, warnings

and precautions;



