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¢ A means of refrigeration for:
— storing various source materials and fractions;
— keeping the various fractionation areas at the correct temperature;
— keeping the process equipment al the correct femperature;
— storing final products under test;
— storing final products awaiting dispatch.
* A system of ventilation providing the following two grades of filtered
air: .
— air filtered to remove particles of 5 um or greater in diameter, which
-shall be supplied to tite entire work area; and
— air passed through a filter with a retention capacity of more than
99.95% for particles greater than 0.5 pm in diameter, which shall be
supplied at a positive pressure to areas where aseptic dispensing is to
take place,

Other support facilities may include solvent recovery and a sewage disposal
service. Sewage disposal must be carried out in accordance with the sanitary
standards of the competent health authority.

Proteinar:edus seWage from a plasma processing plant is highly nitrogenous
and has a high biological oxygen demand; it shoold-therefore not be
discharged untreated.

- These SUppbrt facilities shall be located separately from the main process

areas and in a place where the conditions (light, physical access, etc.) are
conducive to the -establishment of effective and routine preventive
maintenance programmes. The equipment shall incorporate devices
capable of monitoring and recording its operation so as to ensure the safety
both of the material being processed and of the process operators. In this
way a proper record of the operations of support facilities can be kept and,
where necessary, entered into the process record of the product batches.

The equipment should be such as to ensure that both the fractionation process
and.the proteins are protected if the support services are interrupted. To this
end, adequate spare equipment and emergency reserve systems should be
available, serviced by engineering staff skilled in the maintenance and repalr of
such equ1pment

Personnel -

The plasma fractionation plant shall be under the direction of a designated
qualified person who shall be responsible for ensuring that all operations
are carried out properly and competently. The director shall have a good
working knowledge of the scientific principles involved and shall be
responsible for ensuring ‘that employees are adequately trained, have
adequate practical experience and are aware that accepted good practices
should be apphed in their work.

The personnel involved in quality-control functions shall be separate from

- those involved in production. The head of the quality-control department

shall be responsible only to the director.
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Where appropriate, personnel shall wear gowns, masks, boots, gloves and
eye protectors.

Personnel should be medically examined. at regular intervals. Those
known to be carriers of specific pathogenic organisms that may adversely
affect the product shall be excluded from the production area.

Vaccination against hepatitis B is strongly recommended for employees
routinely exposed to blood or blood products.

Production control

Fractionation of source materials

* The general conditions for the large-scale fractionation of source materials

to prepare prophylactic or therapeutic bleod products shall comply with
Good Manufacturing Practices for Pharmaceutical (7) and Biological (8)
Products and shall be approved by the national control authority.

Most physical and chemical techniques of protein separation may be used
for the preparation of plasma fractions, provided that they yield protein
preparations that have previously been shown to be safe and effective.

- The fractionation procedures used shall give a good yield of products

meeting the quality requirements of international or national authorities.
Fractionation shall be carried out in such a manner that the risk of
microbiological contamination and protein denaturation is minimized.

The safety of fractionation steps may be increased by using protected or closed
_systems. Reproducibility may be increased by the use of automat[on

The biological characteristics of the products (such as antlbody activity,
biological half-life and in vivo recovery of the proteins) should not be affected
by the fractionation procedures to the extent that they are unacceptable for
clinical use.

Methods shalt be used that exclude or inactivate pathogenic organisms,
in particular hepatitis viruses and human retroviruses, from the final
products intended for clinical use. Manufacturers shall validate the ability
of their manufacturing processes to inactivate and/or remove potential
contaminating viruses by the use of relevant model viruses.

There is increasing evidence that certain manufacturing procedures,
coupled with strict control to ensure that the final product complies with
precise specifications, result in a product free from HIV, hepauus B and
hepatitis C infectivity.

For coagulation products, viral inactivation and removal methods such as
chromatography or treatment with dry heat, wet heat, steam under

pressure, heated organic solvents or solvents/deteroents shall be used, in

combination with other methods that have been shown to be successful in
reducing or eliminating the risk of HIV and hepatitis virus transmission.

7
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Donor screening and viral inactivation procedures used in manﬁfacturing
plasma coagulation concentrates have significantly improved the safety of
these products.

Fibrinrogen prepared from plasma pools continues to carry a risk of
infection unless it is treated to remove or inactivate viruses. Where
large-pool, virally inactivated fibrinogen concenirates are not available,
cryoprecipitated factor VIII prepared from individual units or small pools
of plasma is preferred as a source of fibrinogen. Approximately 150 mg
of fibrinogen is contained in the cryoprecipitate from one unit of plasma
(200 ml) frozen within 8 h of collection from the donor.

The operating manual for the fractionation procedure shall specify the
times of sampling of the products and the volumes to be taken at each stage
of the process as well.as the tests to be made on the samples.

Where appropriaté, all materials used for fractionation shall be tested for

microbiological contamination, identity, purity, endotoxin content and

toxicity in accordance with The international pharmacopoeia (14,15) or

national pharmacopoeia.

Certain procedures, equipment and materials may introduce contaminants
into the final product that can induce allergenic or immunogenic responses
in recipients. The quantities of such contaminants in the final product shall
be minimized. For example, where monoclonal antibodies are used for
product purification, the residual concentration in the final product must
be below clinically reactive levels. ,

ltis advisable to use air filtration under positive pressure during fractlonation to
exclude airborne allergenic dyst

Preservatives and stabilizers

No preservatives shall be added to albumin, plasma protein fraction,.

intravenous immunoglobulin or coagulation-factor concentrates either
during fractionation or at the stage of the final bulk solution. Antibiotics
shall not be used as preservatives or. for any other purpose in the
fractionation of plasma.

To prevent. protein denaturation, stabilizers. may ‘be added Such
substances shall have been shown to the satisfaction of the national control
authority not to have any deleterious effect on the final product in the
amounts present and to cause no untoward reactions in humans.

Stable solutions of immunoglobuling may be prepared in approximately 0.3
mol/1 glycine or 0.15 mol/l sodium chloride. In some tounfries, thiomeraal and
‘sodium timerfonate are not permitted as preservatives in intramuscular
immunoglobulins.

Storage and conirol of source materials

At all stages of the manufactunng process, the source - matenals and
resulting fractions shall be stored at temperatures and under conditions



shown to prevent further contamination and the growth of micro-
orgauisms, t protect the identity and the integrity of the proteins and to
preserve the biological activity and safety of the products.

If similar materials are stored together, the places allocated to them shall
be clearly demarcated.

All source materials and resulting fractions shall be fully identified at all
times; such identification shall include the batch number of all in-process
fractions arnd final containers awaiting labelling.

13.2.1 In-process control

- Source materials are subject to biological variability and the products
resulting from protein separation will contain various amounts of other
protein components of plasma. It is essental, therefore, to establish a
monitoring system such that the safe operating limits of each process are
maintained.

The main information collected is on variations in physical conditions
(termperature, pH, ionic strength, timing, etc.)and inthe number and species of
contaminating organisms. -

Owing to the numerous and interdependent. factors involved, there are no
universally accepted specifications for such in-process quality-assurance
systems. For this reason, the information collected should be combined with -
data from previous experience with the same manufacturing process to ensure
production control appropriate fo the quality requirements of the final product.

13.2.2 Record-keeping
Records shall be kept of the performance of all steps in the manufacture,
quality control and distribution of large-pool blood products and related
substances (7, 8).

These records shall

— be original (nota transcnpmm) mdehble legible and dated;
— bemade at the timie that the specific operations and tests are performed
— identify the person recording the data as well as the person checking
them or authorizing the continuation of processing;
— bedetailed enough to allow all the relevant procedures performed tobe
-clearly reconstructed and understeod;
— permit the tracing of all successive steps-and identify the relationships
. between dependent procedures, products and waste materials;’
— be maintained in an orderly fashion that will permit the retrieval of data
for a period consistent with shelf-lives and the legal requirements of the
national control authority .and. if necessary; al]ou a prompt and
complete recall of any particular lot;
~ show the Iot numbers of the matenals used for Spemﬁed lots of
products;
— indicate that processing and testmg were camed outin accordance with
procedures establishied and approved by the designated responsible
authority. ‘
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Control of albumin and plasma protein fraction

Source materials should be processed in such a manner that the albumin in
the solutions manufactured will be changed as little as possible and will not
cause undesirable reactions in the recipients. Source materials may contain
either vasoactive substances or substances capable of generating or
releasing endogencus vasoactive substances. Such subsiances may also be
formed in the course of fractionation, and consequently contaminate the
albumin and plasma protein fraction. To guard against this possibility,
adequate in-process . controls and the testing before release for
prekallikrein activator activity are mandatory for albumin solutions of
purity less than 95% (such as plasma protein fraction} containing 35-50 g
of protein per litre. Such testing is also recommended for highly purified
albumin products (purity greater than 95%).

Within 24 h of the start of filling, albumin and plasma protein fraction in
solutiont shall be heated in the final container to 60+0.5°C and main-
tained at that temperature for not less than 10 h but not more than 11 h
by a method that ensures uniform heat distribution throughout the batch.
Although pasteurization at the final bulk stage may be possible, this
approach requires careful validation before use.

Special attention should be given to microbial contamination of source
material and intermediates, since soluble microbial substances, especially

. endotoxins, may accumulate in the.finished albumin solution. In addition,

itis possible that small amounts of endotoxin, present even in products for
which satisfactory results have been obtained in tests for pyrogens, may
have a cumulative effect in recipients receiving large product volumes in
relatively short periods of time, as, for example, in therapeutic plasma
exchange. .

" In some countries, information is being collected about the usefulness of
quantltatwe erulus assays for the presence of endotoxm :

Thein-process controls should be capable of detectmg contaxmnauon with
bacteria and moulds. In addition, care should be taken to ensure, by a
method that shall be validated, that all equipment and reagents used in the
manufacturing process are scrupulously clean and free from toxic
materials. S

Stability of albumin solutions

The stability of solutions of albumin and plasma protein fracuon (thathave
been heated for 10-11 h at 60 °C) shall be tested by heatmg adequate
samples at 57°C for 50 h. The test solutions shall remain visually
unchanged when compared to control samples that have been heated for’

‘only 10-11 h at 60°C

The thermal stablhty of albumin solutmns shall be taken into consideration
by the national control authority in determining the expiry dates.



The physicochemical quality of stored albumin solutions, ag measured by the
formation of dimers and particuiariy polymers, is influenced by:

— the quality of the starting plasma;

— the quality of the fractionation,. particulary with respect to the degree of
purity achieved and the number of reprecipitation and rehealing
procedures involved; and

— the slorage conditions with respect not only o temperature and time but
also to the physical slate and concentration of the solutions.

With regard to the thesmal stzbility .of albumin solutions, the following generat
statements may be made:

*» The addition of stabilizing chemicals is necessary. Commonly used
products are sodium octanoate and sodium acetyltryptophanate.

¢ Albumin prepared from aged liquid or dried plasma is fess stable than
albumin made from fresh-frozen plasma. ’

* Reprocessing steps, such as reprecipitation and reheating, may reduce the
stability of albumin solutions.

* Onlong-term storage, atbumin solufions are more stable at 5+3°C than at
32-35°C. Long-term slorage above 30°C should be avoided.

e -

14.2 Control of bulk material

14.2.1 Tests on butk material

Tests on the bulk powder or solution shall-be made if the manufacturer
sends the material to another institution for further processmg Samples
for these tests shall be taken under conditions that do not impair the quality
of the bulk material. Tests shall be carried out on a specially dissolved

sample processed to a stage equivalent to the final product, after
sterilization by filtration. The tests shall be those listed in sections 14.3.2
to 14.3.7 inclusive.

14.2.2 Storage
The bulk material shall be stored as liquid or powder in sealed containers
under conditions that minimize denaturatlon and the multiplication of
microbial agents.

14.3 Control of the final bulk solution

14.3.1 Preparation
The final bulk solution shall be prepared from bulk powder or by the
dilution of concentrates by a method. approved by the national control
- authority. It shall meet all of the requirements of sections 14.3.2 to 14.3.7
mcluswe

14.3.2 Concentration and purrty
The albuinin concentration in final bulk albumm solutions shall be
between 35 and 265 g/1. Not less than 93% of the proteins present shall be
albumin, as determined by a suitable electrophoretic method af{er the
sample has been heated for 10-11 h at.60 °C.



The protein concentration in final bulk solutions of plasma protein
fraction shall be at least 35 g/1. Plasma protein fraction shall contain at
least 83% albumin and not more than 17% globulins. Not more than 1% of
the protein in plasma protein fraction shall be y-globulin.

14.3.3 Hydrogen ion concentration
The final bulk solution, dituted with 0.15 mol/I sodium chloride to give a
protein concentration of 10 g/1, shall, when measured at a temperature of
20-27°C, have a pH of 6.9£0.5 (albumin) or 7.0+0.3 (plasma protein
fraction).

In some countries, different ranges of pH values and temperatures are
permitted.

14.3.4 Sterility and safety
The final bulk shall be sterile. If required by the national control authority,
it shall be tested for sterility; samples shall be taken for such testing in a
manner that does not compromise the sterility of the bulk material. Part A,
section 5, of the revised Requirements for Biological Substances No. 6

(General Requirements for the Sterility of Biological Substances) (9,p.48) -

shall apply.

14.3.5 Sodium content
The final bulk solutions of albumin and plasma protem fraction shall have
a maximuin sodium concentration of 160 mmol/l.

14.3.6 Potassium content
The final bulk solutions of albumin and plasma protein fraction shall have
a maximum potassium concentration of 2.0 mmol/.

"14.3.7 Aluminium content
The final bulk solutions of albumin and plasma protem fraction shall have
a maximum aluminium concentration of 7.5 pmol/1 (200 pg/0).

14.4 Fimng and conta.-ners

“The rcqmremens concerning filling and containers given in Good
Manufacturmg Practices for Biological Products (&) shall apply. .

Special attention shall be paid to the requirement that solutions of albumin
and plasma protein fraction in the closed final containers shall be heated to
inactivate any infectious agents that may be present (see section 14,
paragraph 2). In order to prevent protein denaturation, a stabilizer shall
be added to albumin solution before heating (see section 13.1.1).

- In some countries, the national control authority may authorize an interval
longer than 24 h between filling and heating to 60 °C. .
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14.5 Control tests on the final product

The tests specified below shall be performed on representative samples
from every filling lot. If the product is processed further after filling, e.g. by
freeze-drying, the tests shall be performed on samples from each drying
chamber.

14.5.1 Identity test
An identity test shall be performed on at least one labelled container from
each filling lot 1o verify that the preparation is of human origin. The test
shall be one approved by the national control authority. Additional tests
shall be made to determine that the protein is predominantly albumin or
plasma protein fraction as appropriate. The tests mentioned in section
14.3.2 shall be used.

14.5.2 Protein concentration and purity
The protein concentration and purity of each ﬁlhng 1ot shall be within the
limits prescribed in section 14.3.2.

Tests 1o deterrine the concentration of additives (such as polyethylene glyco),
porcine enzymes and reducing and atkylating agents) used during praduction
shali be carried out if required by the nafional control authority.

14.5.3 Sterifity test
Each filling lot shall be tested for stcnhty Part A, section 5, of ﬂlc revised
Requirements for Biological Substances No. 6 (General Requirements for
the Sterility of Biological Substances) (9, p.48) shall apply. Samples for
sterility testing shall be taken from final containers selected at random after
heating at 60 °C for 10-11 h.

. In one country, the sterility test is carried out at least 10 days after heating at
60°C for 10 h. In some countries, the stenhty test IS carried out both before and
after heatlng at 60°C for 10 h.

14.5.4 General safely test
In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shall cause
neither sxgmﬁcant untoward reactions nor death within' an observation
period of seven days. The tests shall be appm\ red by the national control
authority.

The tests generally ussd are'the ‘traperitoneat injection of 0.5 ml into each of

- ‘at least two mice weiohing approxmate’y 20 g and-the injection of 5.0 mi into
each of ‘at least two guinea-pigs reighing spproximately 350 g. In some
courtries, if one of the animais dies or shows signs of ill-health, such as weight
loss, during a specified period, the test is repeated. The substance passes the
test if none of the animals of the second otz dies or shows signs of fil-nealth,
such as weight loss, during that period.
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14.5.5 Freedom from pyrogenicity

Each filling lot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that have not previously received
blood products. In general, the dose shall be at least equivalent
proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
For albumin at concentrations of 200 g/ and 250 g/1, the test dose for each
rabbit shall be at least 3 ml/kg of body weight, and for albumin at
concentrations of 35 g/ and 50 g/1 and plasma protein fraction, 10 mi/kg
of body weight.

A filling lot shall pass the test if it satisfies the requirements specified by
the national control authority.

14.5.6 Moisture content ‘
The residual moisture content shall, where appropriate, be detemnned by
a method approved by the national control authority.

The methods in use are: (a) drying over phosbhorus pentoxide for at least 24 h
at a pressure not exceeding 2.7 Pa (0.02 mmHg); and{b} the Karl Fischer
method.

The"acceptable moisture content shall be detehm'.ned by the national
control authority.

14.5.7 Prekallikrein activator . _ ‘
An assay shall be performed for prekallikrein activator. The product shall
contain not more than 35 IU of prekallikrein activator per ml.

14.5.8 Hydrogen ion concentration
The final product, reconstituted if necessary and diluted with 0.15 mol/1
sodium chloride to give a protein concentration of 10 g/l, shall, when
measured at a temperature of 20-27 °C, have a pH of 6 9+ 0.5 (albumin)
or 7.0+ 0.3 (plasma protein fraction).

In some countries, different ranges of pH values are permitted.

14.5.9 Absorbanice )
A sample taken from the final solutions of albumin and plasma protein
fraction, when diluted with water to a concentration of 10 g/l of protein
and placed in a cell with a 1-cm light path, shall have an absorbance not
‘exceeding 0.25 when measured in a spectrophotometer set at 403 nm.,

14.5.10{nspection of filed containers
All final containers shall be inspected for abnormalmes suchas nop-uniform
colour, turbidity, microbial contamination and the presence of atypical
particles, after storage at 20-35°C for at least 14 days following heat
treatment at 60 °C for 10 h. Containers showing abnormalities shall not be
distributed.



The normal colour of albumin solutions may range from colourless to yellow or
green to brown.

When turbidity or non-uniform colour raises the possibility of microbial
confamination, testing should be done to isolate and identify the
microorganisms.

14.6 Records

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 27-28) shall apply.

14.7 Samples

The requirements of Good Manufacturing Practices for Biological
Products (8, page 29, paragraph 9.5) shall apply.

14.8 Labeiling.

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) and the national control authority’s re-
quifements for parenteral solutions shall apply.

In addition, the label on the container should state:

— the type of source material,

— the protein concentration,

— the oncotic equivalent in terms of plasma,
— that preservatwes are absent

— the warning “Do not use if turbid”,

— the sodium and potassium concentratlons

4.9 Distribution and sh.rppmg

The requuements of Good \Ianufacturmo Practices for Biological
Products (8) shall apply.

14,10 Storage and shelf-life

The requirements of Good ‘Manufacturing Practices for Bidlogical
Products (&, pages 26-27) shall apply. :

Final containers of albumin solution shall have a maximum shelf-life of
three years if thév-are stored at or belou 30°C, and of five years if they
are stored at 5+ 3°C. - .

Other sto’rage conditicns and shelf-lives may be approved by the national
controt authority.

. Final containers of plasma protein fraction solution shall have a maximum
sheli- life of three yearsif they are stored ator belo\\ 30°C, and offive years
if they are stored at5+3 °C.

-Other storage .conditions and sheif-inves may be approved by the national
contrgl authorsity.
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Control of immunoglobuiins

The final bulk solution of normal imraunoglobulin shall be made from
material from atleast 1000 donors. If normal immunogiobulin is to be used
for preventing or treating a particular infection, the fitre of specific
antibody should be measured.

For normal immunoglobulins, a large number of donors are needed if the final
product is to contain adequate amounts of the various desired antibodies. -

For specific immunoglobuling, whether intended for intravenous or
intramuscular injection, the number of donors represented is less important
because the requirement for spemflc antibody in the final product will be
defined.

The immunoglobulin concentration in the final bulk of normal and specific
immunoglobulin preparations for intramuscular use shall be 100-180 g/1.
Concentrations lower than 100 g/l shall require the approval of the
national control authority.

The immunoglobulin concentration in the. final bulk of intravenous
immunoglobulin shall be at least 30 g/1. If, in a specific h'r;rnunoglobu]jn
preparation, the concentration is lower than 30 g/, it shall requlre the
approval of the national contro) authority.

The immunoglobulin preparatlon shali be composed of not less than 90%
of immunoglobulin, as determined by-a method approved by the national
control authority. .

Tests shall be conducted on each filling lot of nmnunoglobulm solution to
determine the proportion of aggregated and fragmented immunoglobuiin.

The recommended distribution shall be that at least 90% of the protein,

other than proteins added as stabilizers to intravenous mmunoglobuhns

shall have the molecular size of immunoglobulin monomer and dimer. Not
more than 10% shall consist of split products together with aggregates
(oligomers of relative molecular mass equal to or greater than that of
immunoglobulin trimer). This requirement shall not apply to products
deliberately fragmented. The tests and Limits shall be approved by the
national control authority, Of the material having the molecular size of
immunoglobulin monomer and dimer, most will consist of monomer. If a
minimum level of monomer per se is to be established, the time and
temperature at which samples must be incubated before ana]yms shall be
specified.

Gel-permeation chromatography and high-performance exclusion ‘chroma-
tography are useful techniques for determining molecular size distribution
and can be standardized for making these measurements. :

For int,raveﬁous immunoglobulin, the following tests shall be performed

‘on a sample from each filling lot:

» A test for hypotensive activity.
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An appropriate test is that for prekallikrein activator content. In some countries
the kallikrein test is also used.

* A tesi for anticomplement activity.

Several methods are available. The test method used and the maximum level of
anticomplement activity permitted should be approved by the national control
authority.

s A test for haemagglutinins by the antigiobulin (Coombs) technique.

In such tests, group O D{Rh,)-positive cells should be used to 1eét for anti-D
(anti-Rh,); group A and group B D{Rh,)-negative cells shou[d be used for
anti-A and anti-B, respectively.

The purpose of the test is to ensure that the use of the product wilt not give rise
o haemolyiic reactions. The upper limit of activity should be specified by the
natiohal control authority.

Potency of normal immunoglobulins

A 160 g/l solution of normal immunoglobﬂin shall be prepared from final
bulk solution by a methed that has been shown te be capable of
concentrating, by a factor of 10 from source material, at least two different

' antibodies, one viral and one bacterial, for which an international standard

15.2

or reference preparation is available (I6) (e.g. antibodics against
pohomyehﬁs virus, measles virus, streptolysin O, dlphfhena toxin, tetanus
toxin, staphylococcal ¢-toxin).

For immunoglobulins formulated at an immuroglobulin COD.CEIlt‘I‘atIOII
lower than 16%, the concentrating factor for antibodies from source
material may be proportionaily lower.

Thé immunoglobulin solution shall be tested for potency at the
concentranon atw. thh it will be present in the final contamer

’ SlnCE preparaﬂonc of narmal irermunoglobuling produced in dlfferent couniries
can be expected to differ in their content of various antibodies, depending
upon the antigenic stimulation i which the general population has been
subjectad (either by natural infection or by deliberate immunization), at least
two antibodies should be chosen for the potency test by the national control

authority. The final product passes the test if it contains at least the minimum -

antibody levels required by the national control authority,

Potency of specific immun oglabulihs

The potency of each final lot of specific immunoglobulin shall be tested
with respect to the particular antibody that the preparation has been
specified to contain. For intramuscular unmunoglobuhns, the Tollowing
Ievels shall apply:

~ ¢ For tetanus immunoglobulin, at least 100 IU/ml of tetanus antitoxin, a8

‘determined by a neutralization protection test in “animals or by a
'method shown to be equivalent.
# For rabies immunoglobulin, at least 100 IU/ml of anti-rabies antlbody,
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as determined by an appropriate neutralization test in animals or by a
method shown to be equivalent.

¢ For hepatitis B immunoglobulin, at feast 100 [U/ml of anti-hepatitis
antibody.

® For varicella zoster immunoglobulin, at least 100 IU/ml of anti-
varicella zoster antibody, as measured by a comparative enzyme-

' linked immunosorbent assay or by a method shown to be equivalent.

¢ For anti-D (anti-Rh,) immunoglobulin, the estimated potency shall be
expressed in Internationat Units and shall be not less than 90% and not
more than 120% of the stated potency, and the fiducial limits of error
shall be within 80% and 125% of the estimated potency.

The national control authority shall specify the antibody limits for other
immunoglobulins.

" After the potency tests, a test for immunoglobulin subclass may be performed.
Different manufacturing steps have been shown to reduce the concentration of
specific immunoglobulin' subclasses (e.g. 19G1, 1gG2, IgG3 and IgG4) in
immunoglobulin preparations, The distribution of the four subclasses of IgG
may be a factor in the efficacy of intravenous immunoglobulin preparations,
since specific antibodies belonging to particular subclasses have been
identified as being imponant in several infectious diseases.

In some countries the distribution of 19G subclasses has been measured by
radial immunodifiusion. Enzyme-linked immunosorbent assays have also been
described, and may be used if properly validated. Assays should be calibrated
against the appropriate international reference materials.

Sierility and safely

Each filling 1ot shall be tested for sterility. Part A, section 5, of the revised

Requirements for Biological Substances No. 6 (General Requirements for

the Sterility of Biological Substances) (9, p.48) shall apply. .

In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shall cause
neither significant toxic reactions nor death within an observation period
of seven days. The tests shall be approved by the national control authority.

- The tests generally used are the intraperitoneal injection of 0.5 ml inio each of
at least two mice weighing approximately 20 g and the injection of 5.0 ml into
each of at least two guinea-pigs weighing approximately 350 g. In some
countries, if one of the animals dies or shows signs of ill-health, such as weight
loss, during a specified period, the test is repeated. The substance passes the
testif none of the animals of the second group dies or shows signs of ill-health,
such as weight loss, during that period,

Identity test

An identity test shall be performed on at least one iabelled container from
each filling Iot to verify that the preparation is of human origin. The test
shall be one approved by the national control authority.



15.5

15.6

15.7
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Additional tests shall be made to determine that the protein is
predominantly immunoglobulin.

The methods in most comTon use are radial immunodiffusion and
electrophoresis.

Freedom from pyrogenicity

Each filling Jot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that-have not previously received
blood products. In general, the dose shall be_ at least equivalent
proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
The recommended test doses are 1 ml/’ke and 10 mi/kg of body weight for
intramuscular and intravenous preparations, respectively.

A filling lot shall pass the testif it satisfies the Leqmrements specified by the
nauonal control authout\r

Moisture content

The residual moisture content of a sample from each filling lot shall, where
appropriate, be determined by a method approved by the national control
authority. .

The methods in use are: (a) drying over ﬁhoéphorus pentoxide for atleast 24 h
at a pressure not exceeding 2.7 Pa (0.02 mmHg}; and () the Karl Fischer
method.

The acceptable moisture content shall be determmed by the national
control authonty

1

Hydrogen ion concenltration

- The final product, reconstituted if necessary and dﬂutcd w1th 0.15 mol/l

sodium chloride to give a protein concentration of 10 g/l, should, when
measured at a tempcrature of 20-27°C, have a pH of 6.9 & 0.5.

In some counitries, a dlfferent range of pH vaiues is permltted for intravenous
[mmunogiobulms .

Stab.-hty

For immunogiobulin sotutions, a stability test shall be performed on cach
filling lot by heating an adequate sample at 37°C for four weeks. No
gelatlon or ﬂocculatlon shall oceur.

- Alternatively {or in addition), the molecuiar size distribution of the immuno-
globulin or assays of enzymes such as plasmin- (fibrinolysin) may be used,
when shown to predict stability reliably and when approved by the national
contro! autharity. | .
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