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Scope of these guidelines

These guidelines are intended to complement those provided in " Good
manufacturing practicesfor pharmaceutical products” (1).

The regulatory procedures necessary to control biological products arein
large part determined by the sources of products and methods of
manufacture. Manufacturing procedures within the scope o these
guidelinesinclude:

— growthdf strainsdf microorganismsand eukaryotic cells,

— extraction of substances from biological tissues, including human,
animal and plant tissues(allergens),

— recombinant DNA (rDNA) techniques,

— hybridomatechniques,
— propagation of microorganismsin embryos or animals.

Biologica products manufactured by these methods include allergens,
antigens, vaccines, hormones, cytokines, enzymes, human whole blood
and plasma derivatives, immune sera, immunoglobulins (including
monoclonal antibodies), products of fermentation (including products
derived from rDNA) and diagnostic agentsfor in vitro use.




Principles

Themanufactured biologica products shall beundertakenin accordance
with the basic principles o good manufacturing practices (GMP). The
points covered by these guidelines should therefore be considered
supplementary to the general requirements set out in "Good
manufacturing practices for pharmaceutical products" (1) ,and relate
specifically to the production and control of biological products. In
drawing up these guidelines, due consideration was given to the draft
"Guidelinesfor national authorities on quality assurance for biologica
products” thefinal versionadf which appears asAnnex 2 totheforty-second
report of the WHO Expert Committee on Biologica Standardization (2).

The way in which biological products are produced, controlled and
administered makes some particular precautions necessary. Unlike
conventional pharmaceutical products, which are normally produced and
controlled using reproducible chemical and physical techniques, biological
products are manufactured by methods involvingbiological processesand
materials, such as cultivationof cells or extraction of material from living
organisms. These processes display inherent variahility, so that the range
and nature of by-productsarevariable. For this reason, in the manufacture
of biologica products full adherence to GMP is necessary for all
production steps, beginning with those from which the activeingredients
are produced.

Control o biological products nearly dwaysinvolvesbiological techniques
that have a greater variability than physicochemical determinations.
In-process controls take on a great importance in the manufacture of
biological products because certain deficienciesmay not be revealed by
testing thefinished product.

The present guidelines do not lay down detailed requirementsfor specific
classes of biological products, and attention is therefore directed to
other guidance issued by WHO, and in particular to the Requirements
for Biological Substances, which include requirements for vaccines
(2, Annex 7).

Personnel

3.1 Themanufacturing establishment and its personnel shall beunder the
authority of a person who has been trained in the techniques used in
manufacturing biologica substances and who possesses the scientific
knowledge upon which the manufacture o these products is based. The
personnel shall include specialists with training appropriate to the
products madein the establishment.

3.2 Personnel required to work in clean and aseptic areas should be
selected with care, to ensure that they may be relied upon to observe the
appropriate codes of practice and are not subject to any disease or
condition that could compromise the integrity of the product
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microbiologically or otherwise. High standards of persona hygiene and
cleanliness are essential. Staff should be instructed to report any
conditions (eg. diarrhoea, coughs, colds, infected skin or hair, wounds,
fever of unknown origin) that may cause the shedding of abnormal
numbers or types of organismsinto the working environment. Health
checks on personnel for such conditions should be required before
employment and periodically thereafter. Any changesin health status that
could adversely affect the quality of the product shall preclude the person
concerned from workingin the production area.

3.3 Only theminimumnumber of personnel required should bepresentin
clean and aseptic areas when work isin progress. Inspection and control
procedures should be conducted from outside these areas as far as
possible.

3.4 During the worlung day, personnel shall not pass from areas where
live microorganisms or animals are handled to premises where other
products or organismsarehandled unlessclearly defined decontamination
measures, includingachanged clothingand shoes, arefollowed. Persons
not concerned with the production process should not enter the
production area except for essential purposes, and in that case they
shall be supplied with sterile protective clothing.

3.5 The saff engaged in the manufacturing process should be separate
from the saff responsiblefor animal care.

3.6 The names and qualificationsaf those responsible for approvinglot
processing records (protocols) should be registered with the nationa
control authority.

3.7 Toensurethemanufactureof high-quality products, personnel should
betrained in good manufacturing and laboratory practicesin appropriate
fields such as bacteriology, virology, biometry, chemistry, medicine,
immunology and veterinary medicine.

3.8 Training records should be maintained and periodic assessments of
the effectivenessof training programmesshould be made.

3.9 All personnel engagedin production, maintenance, testingand animal
care (and inspectors) should be vaccinated with appropriate vaccines and,
where appropriate, be submitted to regular testing for evidence o active
tuberculosis. Apart from the obvious problem o exposure of saff to
infectiousagents, potent toxinsor allergensitisnecessary to avoid therisk
o contamination of a production batch with these agents.

310 WhereBCG vaccinesare being manufactured, accessto production
areas shall be restricted to staff who are carefully monitored by regular
health checks. Inthecase of manufacturedf productsderived from human
blood or plasma, vaccination of workers against hepatitis B is
recommended.



Premises and equipment

4.1 As a genera principle, buildings must be located, designed,
constructed, adapted and maintained to suit the operations to be carried
out within them. Laboratories, operating rooms and al other rooms and
buildings(includingthosefor animals)that areused for the manufacture of
biological products shall be designed and constructed of materials of the
highest standard so that cleanliness, especialy freedom from dust, i nsects
and vermin, can be maintained.

4.2 Interior surfaces (walls, floors and ceilings) shall be smooth and free
from cracks; they shall not shed matter and shall permit easy cleaning and
disinfection. Drains should be avoided wherever possible and, unless
essential, should be excluded from aseptic areas. Where installed they
should be fitted with effective, easily cleanable traps and with breaks to
prevent back-flow. The traps may contain electrically operated heating
devices or other means for disinfection. Any floor channels should be
open, shallow and easily cleanableand be connected to drains outside the
areain amanner that preventsingress of microbial contaminants.

4.3 Sinksshall beexcludedfrom aseptic areas. Any sink installedin other
clean areas shall be of suitable material such as stainlesssteel, without an
overflow, and be supplied with water of potable qudity. Adequate
precautions shall be taken to avoid contamination o the drainage system
with dangerous effluents. Airborne dissemination o pathogenic
microorganisms and viruses used for production and the possibility of
contamination by other types of viruses or substances during the
production process, including those from personnel, shall be avoided.

4.4 Lighting, heating, ventilation and, if necessary, air-conditioning
should be designed to maintain a satisfactory temperature and relative
humidity, to minimize contamination and to take account of the comfort of

personnel workingin protectiveclothing. Buildingsshall bein agood state
of repair. The condition of the buildings should be reviewed regularly and
repairs carried out when and where necessary. Specia care should be
exercised to ensure that buildingrepair or maintenance operations do not
compromise products. Premisesshould provide sufficient spaceto suit the
operations to be carried out, allowing an efficient flow of work and
effectivecommunicationand supervision.A buildingsand roomsshall be
clean and sanitary at al times. If rooms intended for the manufacture o

biological substances are used for other purposes, they shall be cleaned
thoroughly and, if necessary, sanitized before the manufacture of

biological substancesis resumed. Areas used for processinganimal tissue
materialsand microorganismsnot required for the current manufacturing
process and for performing tests involving animals or microorganisms
must be separated from premisesused for manufacturing sterile biological

products and have completely separate ventilation systems and separate
staff.

4.5 If certain products areto be produced on acampaignbasis, thelayout
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and design of the premises and equipment shall permit effective
decontamination by fumigation, where necessary, as wdl as cleaning and
sanitizing after the production campaign.

4.6 Seedlotsand cell banksusedfor theproductiondf biological products
should be stored separately from other material. Access should be
restricted to authorized personnel.

4.7 Live organisms shall be handled in equipment that ensures that
cultures are maintained in a pure state and are not contaminated during
processing.

4.8 Products such as lulled vaccines, including those made by rDNA
techniques, toxoids and bacterial extracts may after inactivation be
dispensed into containers on the same premises as other sterilebiological
products, providing that adequate decontamination measures are taken
after filling, including, if appropriate, sterilization and washing.

4.9 Spore-forming organisms shall be handled in facilities dedicated to
thisgroup of products until theinactivation processis accomplished. For
Bacillusanthracis, Clostridium botulinum and Clostridium tetani, strictly
dedicated facilities should be utilized for each individual product. Where
campaign manufacture of spore-forming organismsoccursin afacility or
suite of facilities, only one product should be processed at any onetime.

4.10 Dedicated facilitiesand equipment shall beused for themanufacture
of medicinal products derived from human blood or plasma.

411 All containers of biologica substances, regardiess of the stage of

manufacture, shall be identified by securely attached labels. Cross-

contamination should be prevented by adoption of some or dl of the
following measures:

— processingand filling in segregated areas;

- avoiding manufacture of different products at the same time, unless
they are effectively segregated;

— containing material transfer by means of airlocks, air extraction,
clothing change and careful washing and decontamination of
equipment;

— protecting against therisks of contamination caused by recirculationof
untreated air, or by accidental re-entry of extracted air;

— using"closed systems' of manufacture;

— taking careto prevent aerosol formation (especially by centrifugation
and blending);

— excluding pathological specimenssent infor diagnosisfrom areasused
for manufacturing biol ogical substances,

— using containers that are sterilized or are of documented low
"bioburden”.

4.12 Positive-pressure areas should be used to process sterile products,
but negative pressureis acceptable in specific areas where pathogens are



processed. In general, any organisms considered to be pathogenic should
behandled w i t h specifically designed areas under negativepressures,in
accordance with containment requirementsfor the product concerned.

413 Air-handling units should be dedicated to the processing area
concerned. Air from operations involving pathogens shall not be
recirculated and, in the cases o organismsin agroup above Risk Group 2
(3), shall be exhausted through sterilizingfiltersthat are regularly checked
for performance.

4.14 Specific decontamination systems should be considered for effluent
when infectious and potentially infectious materials are used for
production.

4.15 Pipework, vaves and vent filters shall be properly designed to
facilitatecleaning and sterilization.Vaves onfermentationvesse sshall be
completely steam-sterilizable. Air-vent filters shall be hydrophobic and
shall bevalidatedfor their designated use.

416 Small stocks of substances that have to be measured or weighed
during the production process(e.g. buffers) may bekept in the production
area, provided that they are not returned to the general stocks. Otherwise,
dry materials used to formulate buffers, culture media, etc. should be
weighed and put into solution in a contained area outside the purification
and aseptic areasin order to minimize particulate contamination o the
product.

Animal quarters and caret!

5.1 Animals are used for the manufacture and control of a number
of biological products. Animals shall be accommodated in separate
buildings with self-contained ventilation systems. The buildings design
and construction materials shall permit maintenance in a clean and
sanitary condition freefrom insects and vermin. Facilitiesfor animal care
shall include isolation units for quarantine of incoming animals and
provisionfor vermin-freefood storage. Provision shall also be made for
animal inoculation rooms, which shall be separate from the postmortem
rooms. There shall befacilitiesfor the disinfection of cages, if possibleby
steam, and anincinerator for disposing of wasteand of dead animals.

5.2 Theheathstatusdf animalsfrom whichstarting materials are derived
and of those used for quality control and safety testing should be
monitored and recorded. Staff employed in animal quarters must be
provided with special clothg, changing facilities and showers. Where
monkeys are used for the production or quality control of biological
products; special consideration is required, as laid down in the revised
Requirements for Biological Substances No.7 (Requirementsfor Polio-
mydlitisVaccine (Oral)) (5).

! General requirements for animal quarters, care and quarantine are given in reference 4
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Production

6.1 Standard operating procedures shall be availableand maintained up
to datefor al manufacturing operations.

6.2 Specificationsfor starting materials should include details of their
source, origin and method of manufacture and of the controls applied, in
particular microbiological controls, to ensure their suitability for use.
Release of afinished product is conditional on satisfactory results being
obtained in thetests on starting materials.

6.3 Media and cultures shall be added to fermenters and other vessels
under carefully controlled conditions to avoid contamination. Care shdl
be taken to ensure that vessels are correctly connected when culturesare
added.

6.4 If possible, mediashould besterilized insitu In-linesterilizingfilters
for routineaddition of gases, media, acids, alkalis,defoamingagents, etc. to
fermenters should be used where possible.

6.5 Careful consideration should begivento thevalidationd sterilization
methods.

6.6 When an inactivation process is performed during manufacture,
measures should be taken to avoid the risk of cross-contamination
between treated and untreated products.

6.7 A widevariety of equipment is used for chromatography; in general
such equipment should be dedi cated to the purification of one product and
should be sterilized or sanitized between batches. Problems of
decontamination and purification may arise through repeated use o the
sameequipment at thesameor differentstages of processing. T helifespan
o columns and the sterilization method shall be defined. Particular care
should be given to monitoring microbial |oads and endotoxins.

Labelling

7.1 All products shall be clearly identified by labels. Thelabel sused must
remain permanently attached to the containers under dl storage
conditions and an area of the container should beleft uncovered to allow
inspection of the contents. If thefinal container isnot suitablefor labelling
(for exampleacapillary tube), it should bein alabelled package.

7.2 Theinformation given on the label on the container and thelabel on
the packageshall be approved by the national control authority.

7.3 Thelabel on the container shall show:

- thenamed thedrug product;

- alist of the activeingredients and the amount of each present, with a
statement o the net contents, eg. number of dosage units, weight or
volume;




— thebatch or final lot number assigned by the manufacturer;

— theexpiry date;

— recommended storage conditions or handling precautions that may be
necessary;

— directionsfor use, and warningsand precautionsthat may benecessary;

— thenatureand amount of any substance used in the preparation of the
biological product that is likdly to give rise to an adverse reaction in
some recipients,

— thenameand address of the manufacturer or the company and/or the
person responsiblefor placing the drug on the market.

7.4 Thelabel on the package shall, in addition to theinformation shown
on thelabel on the container, show at least the nature and amount o any
preservativeor additivein the product.

7.5 Theleafletin the package should provideinstructions for the use of
the product, and mention any contraindications or potential adverse
reactions.

Lot processing records (protocols)and distribution records

8.1 Processingrecordsdf regular production lots must provideacomplete
account of the manufacturing history of each lot o a biologica
preparation, showingthat it hasbeen manufactured, tested, dispensed into
containers and distributed in accordance with thelicensed procedures.

8.2 A separate processing record should be prepared for each lot of
biological product, and should include thefollowinginformation:

— thenameand dosage of the product;

— thedate of manufacture;

— thelot identification number;

— the completeformulation of thelot, includingidentification of seed or
starting materials;

— thebatch number of each component used in theformulation;

— theyidd obtained at different stages of manufacture d thelot;

— aduly signed record o each step followed, precautions taken and
special observations made throughout the manufacture of thelot;

— arecord of alin-process control testsand of the results obtained;

— aspecimen d thelabel;

— identificationdf packaging materials, containers and closuresused;

— a dated signature o the expert responsible for approving the
manufacturing operations;

— an analytical report, dated and signed by the responsible expert,
showing whether the lot complieswith the specificationsdescribed in
the standard operating procedure registered with the national control
authority;

— arecord of thedecision regardingtherelease or rejection o thelot by
the quality-control department and, if thelot isrejected, arecord of its
disposal or utilization.

27
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8.3 The records shall be of a type approved by the national control
authority. They shall beretained for at least two yearsafter theexpiry date
o alot or batch of a biological product and be available at all timesfor
inspection by the national control authority.

8.4 Records must make it possibleto trace al stepsin the manufacture
and testing o a lot, and should include records of sterilization of al
apparatusand material susedinitsmanufacture. Distribution recordsmust
be kept in a manner that permits rapid recall of any particular lot, if
necessary.

Quality assurance and quality control

9.1 Thequality-assuranceand/or quality-control department should have

thefollowing principal duties:

— topreparedetailedinstructionsfor each test and anaysis;

- to ensure adequate identification and segregation of test samples to
avoid mix-up and cross-contamination;

— toensurethat environmental monitoring and equipment validationare
conducted as appropriate for evaluating the adequacy o the
manufacturing conditions;

— to release or reject raw materials and intermediate products, if
necessary;

— to release or regject packaging and labelling materials and the final
containersin which drugsareto be placed;

- toreleaseor reject eachlot of finished preparation;

— to evaluatethe adequacy o the conditions under which raw materials,
intermediate products and finished biological preparations are stored;

— to evaluate the quality and stability of finished products and, when
necessary, of raw materialsand intermediate products;

— to establish expiry dates on the basis of the validity period related to
specified storage conditions;

— to establish and, when necessary, revise control procedures and
specifications; and

— to be responsible for the examination of returned preparations to
determine whether such preparations should be released, reprocessed
or destroyed; adequaterecords of thedistribution of such preparations
should be maintained.

9.2 A manufacturer's quality-control |aboratory shall be separated from
the production area and ideally should be in a separate building. The
control laboratory should be designed and equipped and of suchasizeas
to be a self-contained entity, with adequate provision for the storage of
documents and samples, preparation of records and performance of the
necessary tests.

9.3 In-process controls play a specialy important role in ensuring the
consistent quality of biological products. Teststhat are crucid for quality
control but that cannot be carried out on the finished product shall be
performed at an appropriate stagedf production.



9.4 Performance of al qualitativeand quantitativetests mentioned inthe
specifications for starting materials may be replaced by a system of
certificatesissued by the producer of the starting material, provided that:

— thereisahistory of reliableproduction,
— theproducer isregularly audited, and
— atleast onespecificidentity testisconducted by themanufacturer of the

final product.

9.5 Samples of intermediate and final products shall be retained in
sufficient amount and under appropriate storage conditions to alow the
repetition or confirmation of abatch control. However, referencesamples
of certain starting materials, e.g. components o culture media, need not
necessarily beretained.

9.6 Certainoperations requirethecontinuous monitoring o dataduringa
production process, for example monitoring and recording of physical
parameters during fermentation.

9.7 Special consideration needs to be given to the quality-control
requirements arising from production o biological products by
continuous culture.
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