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14.7 PACKAGING OF RADIOPHARMACEUTICALS™ -

14.7 1 Due to the short hal-life of certain radiopharmaceuticals it may be necessary to despatch the
products tetore ail the tests are completed. This does not reduce the need for a formal recorded
decisian to be taken by an authorized person as to whether or not the product shovid be released
based on the production and guality control data available at the time, Specifications should define at
which stage of testing a decisian an release may be taken.

14.7.2 All containers must be checked by a Health Physfcist for radicactive cantamination before
packaging and the radiation levets emanating from the package monitored by a Health Physicist.

14.7.3 VAEA transpon regulations prescribe the maximum acceptabile levels of radiation measured at
the surface of the package and cne metre from the package permitted on road and air transport. The
conditions under which the packages may be transported are also prescribad,

14.8 NCN-RABIOACTIVE KITS

14.8.1 Non-radioactive chemicals are supplied as kits to be reconstituted with the radioactive siuate
from & radionuciide generator such as a Molybdenum-88 / Technetium-98m generator at the hospital.
These kits must conform 1o the requirements of pharmaceuticals as listed in the chaptet on guidelines
for small volume parenterals.

14 8.2 The preparation of these radiopharmaceuticais at the hospital must be carried out using aseptic
technigue. It may be acceptabie to carry gut this work under environmental conditions of a lower grade
than those prescribed tor aseptic work when the {olfowing situation pertains:

-the preparation is done entirely by transfarence of materiais hetween closed containers, for example
by use of syringe and hypodermic needle penetrating a rubber closure (so-called ‘closed procedures')
-manipulations ara performed within a contained work station which, whilst giving the required degree
of aperator protection, also maintzins the critical working 2one at the standard of Class 1

-+the product is administsred within 2 few hours of preparation.

14.9 DISTAIBUTION AND RECALLS
14.3.1 Detailed distribution records should be mainmained and there should be procedures which

describe the measures to be taken for stopping the use of defective radiopharmaceutizals. Recall
procedures should be shown to be operable within a very short time,
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CHAPTER 15:

BIOLOGICAL MEDICINES

15.1 PRINCIPLES

15.1.1 Biclogical medicines comprise those derived or extracted from living organisms or tissues and
those which contain living of inactivated organisms in the end preduct.

15.1.2 There are 4 sub-categories, namely:
ANTIGENS: These include vaccines, taxoids, allargens, venoms, etc,

ANTIBODIES: These include antitaxins, antizara, immunoglabuling, ete.

BLOOD FRACTIONS: These include all preparations and compenents of human tlood, made from
doner pocls exceeding 12 donors.

OTHER: This includes in-vivo diagnostics, venam, ate,

15.1.3 The methods employed in the manufacture of biotogical medicinal products are a critical factar
in shaping the appropriate regulatory control. Biological medicinal products can be dsfined therefore
largely by reference to their methed of manuiacture. Biclogical medicinal products prepared by the
following methods of manufacture will fall under this chapter.

@) Microbial cultures, excluding these resulting frem r-DNA technigues.

(bl Microbial and el cultures, including those resulting from recombinant DNA or hybridema
techniques.

{c) Extraction from biological fissues.
{d) Propagation of live agents in embryos ar animals.
(Mct alt aspects of this chapter may necessarily apply 10 preducers in category {a).

15.1.4 The manufacture of biclogical medicinal products invoives certain specific considerations
arising from the nature of the products and processes. The way in which biclogical medicinal products
are produced, controfled and administered make some particuiar precautions necessary.

Urilike conventional medicinal praducts, which are reproduced using chemical and physical techniques
capable of a high degree of consistency, the production of biological medicinal products involves
biological processes and materials, such as cultivation of cells or extraction of material from living
organisms. These biclogical grocesses may display inherant variability, $o that the range and nalura
of by-products are variable. Moreover, the materials used in these cultivation processes provide good
substrates for growth of microbial contaminants.

Controi of binlogical medicingl produsts usually involves bioicgical analytical techniques which have a
greater variabiity than physico-chemical deferminations. [n-process controis therefore take on a
greater irnportance m the manufacture of biological medicinal products.

15.1.5 The principles of good manufacturing practice still apply, but it is important to be aware of the
difficulties posed by the different nature of biclogical materials. The use of material from fiving
organisms requires increased emphasis on seme aspects of manufacturing different from those of
other pharmaceuticals.
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15.2 PERSONNEL = -

15.2.1 Al personnel {including those concerned with cleaning, maintenance or guality contral)
empioyed in areas where biological medicinal products are manufactured should receive additional
training specific to the preducts manufactured and to their work. Parsonnel should be given relevant
information and training in hygiene and microbiclagy.

15.2.2 Persons responsible far preduction and guality control should have an adequate background in
relevant scientific disciplines, such as bactericlogy, biclogy, biometry, chemistry, medicing, pharmacy,
pharmacolagy, wirclogy, immunglegy and veterinary medicing, together with sufficient practical
experience 1o enabie them f¢ exergise their management function for the processes concerned.

15.2.3 The mmunolcgical status of persannel may have to be taken into consideration for product
satety. All persornei engaged in production, maintenance, testing and animat care (and inspectors)
should be vaccinated whera necessary with appropriate specific vaceines and have requiar heatth
checks. Apart from the cbvious problem of exposure of staff to infectious agents, potent toxins or
allergens, it is necassary 'o avoid the risk of contamination of a preduction bateh with infectious
agents. Misitors snould gereraily Se excluded frem oroduction arsas.

18.2.4 Any changes in the immunclogical s1atus of personnel which could adversely affect the quality
of the product should preclude work in the production area. Production of BCG vaceing and tuberculin
products shoutd be restricted to staff who are carefully maonitcred by regular checks of immunolegical
status and chest -ray.

15.2.5 Inthe courze of a working day, personnet should not pass from areas where exposure to live
arganisms or animais i3 sossible to areas where other praducts are handled. If such passage is
unavoidable, clearly defined decontamination measures, including changes of clothing and shoes and,
where necessary, showering should be followead by staff invelved in any such production.

15.3 PREMISES AND EQUIPMENT

15.3.1 The degree of environmental contrel of particuiate and microbiat contamination af the
praduction premises should be adapted to the product and the production step bearing in mind the
level of contamination of the starting materials and the risk to the finished product.

15.3.2 The risk of cross-contamination between biglogical medicinal products, especially during those
stages of the manufactwing process in which live organisms are used, may require additional
precadtions with respect to facilities and equipment, such as the use of dedicated equipment,
production on & campaign basis and the use of closed systems, The nature of the product as well as
the equipment used will determine the level of segregation needed o avoid crpss-contamination.

15.3.3 In princinle, dedicated facilities should be used for the production of BCG vaccine and for the
handling of live crganisms used in production of tuberculin products.

15.3.4 Dedicated facilities should be used for the handfing of Bacillus anthracis, Clostridium botulinum
and Clostridium tetani until the inactivation pracess is accompilished.

15.3.5 Production on a campaign basis may be acceptable for other spore forming organisms
provided that the fadilities are dedicated ta this group of praducts and not maore than one product is
processed at any one time.

15.3.8 Simulfanecys preduction in the same area using closed systems of biofermenters may be
acceptable for products such as monoclonal antibodies and products prepared by DNA technigues.

15.3.7 Processing steps after harvesting may be carried aut simultaneously in the same production
area provided that adequate precautions are taken to prevens cross-contamination. For killed
vaccines and oxoids, such parallel processing should only he performed after inactivation of the
culture or after detoxification.
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15.3.8 Positive pressure areas shauld be used to process sterile products but negative pressure in
specific areas at point of exposure of pathogens is acceptable for containment reasons. Where
negative pressure areas aor cabinets are used for aseptic processing of pathogens, they shauld be
surrounded by a positive pressure sterile zone.

15.3.9 All filtration units should be specific to the processing area concerned and recireulation of air
should not oocur fram areas handling live pathogenic organisms.

15.3.10 The layeut and design of production areas and equipment should permit effective cleaning
and decontamination {e.9. by fumigation). The adequacy of cleaning and decentamination procedures
shaould be validated.

16.3.11 Eguipment used during handiing of five organisms should be designed to maintain cuitures in
2 pure state and uncontaminated by external sgurces during processing.

15.3.12 Pipawork systems, valves and vent filters should be properly designed ta facilitate cleaning
and sterilization. The use of 'slear of place” and ‘sierilize in place’ sysiems should be encolraged.
Yalves an fermentation vessels shaould be completely steam sterilizable. Air vent iters should ta
hydrophekic and validated for their schedulad life span.

15.3.13 Efluents which may contain pathogenic microorganisins should be effectively
decontaminated.

15.3.14 Due to the variability of biofogical products or processes, some additives ar ingredients have
to be measured or weighed during the production processes (e.g. buffers), In these cases, small
stocks of these substances may be kept in the preduction area.

15.4. ANIMAL QUARTERS AND CARE

15.4.1 Animals are used for the manufaciure of a number of bigiogical praducts, for example polio
vaccine (mankeys), snake antivenoms (horses and goats}, rables vaccine (rabbits, mice and
hamsters) and serum gonadatrophin (horses). In addition, animals may aiso be used in the quality

control of most sera and vaccines e.g. pertussis vaccine {mice), pyrogenicity (rabbits), BCG vaccine
{guinea-pigs).

15.4.2 Quarters far anirmals used in production and cantrel of biclogical products should be separated
from production and contral areas. The health status of animals frarm which some starting materials

are derived and of thase used for quality cantrol and safety testing should be monitored and recorded.
Stafi employed in such areas must be provided with special clothing and changing facilities.

15.5 DOCUMENTATION

15.5.1 Specifications for hiclogical starting materiais may need additioral documeritation on the
gources, arngin, method of manufacture and controls applied, particularly microbiologicai contrals.

15.5.2 Specifications are routinely required for imermediate and buik biological medicinal products.

156 PRODUCTION

1551 THE POSSIBILITY OF CONTAMINATION

15.5.1.1 Due to the inherent characteristics of biological material special care should be taken during
collection and processing to avoid micrabial growth and contamination, which could lead to sub-
standard or hazardous products or substantial losses.

15.6.2 THE POSSIBILITY OF INFECTICN
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15.6.2.1 A particular hazard associated with biologigal materials is that an element of a poof of starting
material may contain an infectious agent. This is a hazard to staff who will have 1o process the
material and appropriate precautions must be t2ken, Progessing steps must be designed to inactivate
and aliminate bath the known and the potential infectious agents which may be present in ihe material,
No compietely reliable test axists for the presence of any pathogenic bacteria or virus so that good
manufacturing practices are essential to reduce the chances of this hazard.

15.6.3 WHERE THE PRODUCT ITSELF 15 AN INFECTIQOUS AGENT

15.6.3.1 Many highly effective vaccines consist of living organisms which have been seiected for
minimal pathogenicity and maximal immunogenicity (attenuated). Faciliies and staif for propagating,
precessing and filling each product must be physically separated from those used for other products.

15.6.3.2 Similarly, as these products do not undergo a terminal sterilization procedure and do not
usuaily contain preservative materials, it is extremely important that premises and staff are isolated
fram facilities handling or testing infectious viruient materiais (e.g. challenge straing or diagnostic
facilitigs}. The checks on the health of staff in these production areas must also be mare stringant
than those for ather production staff.

15.8.3.3 For products containing living organisms, tests for the absence of contaminants are more
complex and must include tests to demonstrate the maintenance of attenuation.

15.6.3.4 Where an inactivated infectious agent /s included in a product, it is impossible to rediably
detect extremely low levels of infectivity, thus ft is necessary to estimate the infectivity of the
preparation at varicus times during inactivation, and to use this data ‘o calculate a time when the
thearetical infectivity of the preparation reaches an acceptable level,

15.6.4 STARTING MATERIALS

15.6.4.1 The source, arigin and suitability of starting matarials shoyld be clearly defined. Where the
necegsary tests take a long time, it may be permissible 10 process starting materials belore the results
of the tests are available. In such cases, release of a finished product is conditional on satisfactory
resufts of these tests.

15.6.4.2 Where sterilization of starting materials is required, it should be carried out whers passible by
heat. Whera necessary, other appropriate methods may also be sued for inactivation of biological
materizals (g.q. irradiation).

15.6.4.3 Where a hiplogical medicine is derived or extracted from living organisms or tissues, thera is
always the probability of batch to batch variation of the starting materiai. Genefic variation in a pool of
materiai from a numbar of individuals or organisms, can occur. This may be prevented through strict
gontrols over each seed lot. |t may be necessary fo ensure purity of the seed Iot prior to each
praduction seauence through finger-orinting meathods such as DNA saguencing.

15.6.4.4 The yieid and / or quality may alsa be affected by e.g. minor differences in growth conditions
of a cuftivated starting material.

15.6.4.5 Due to deterioration of material guring collection, siorage or processing, aberrant forms of
the preducts can result and the yigld can vary from bateh to batch,

15.6.5 SEED LOT AND CELL BANK SYSTEM

15.8.5.1 In order to prevent the unwanted drift of properties which might ensue frem repeated
subcultures ar multiple generations, the production of biclogical medicinal products obtained by
microbiclogical culture, cell cuiture or propagation in embryos and animals should be based on a
system of master and working seed lats and/or cell banks.
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15.6.5.2 T_he number of generations (doublings, passages} between the seed lot and the cell bank
and the finished product shouid be consistent with the registration dossier. Scaling up of the process
shauld nat change this fundamentai refatienship.

15.6.5.3 Seed lots and cell banks should be adequately characterized and tested for contaminants.

Their suitability for use should be further demonstrated by the consistency of the charagteristics and
the quaiity of tha successive batches of the product. Seed lots and cell banks shauld be established,
stored and used in such a way as to minimize the risks of contamination or alteration.

158.3.4 Establishment of the seed ot and cell bank should be performed in a suitably cantrofled
environment to protect the seed ‘ot and the cell bank and, i applicable, the personnel handling .
Buring the establishmert of the seed lot and celi bank, no other living or infectious material (e.g. virus,
cell lines or 2ell strains; should be handled simuitaneausly in the same area or by the same persans.

15.4.5.5 Evidencs of the stanllity and recovery of the seeds and the banks should be docurmentead.
Slorage containers should be hermetically sealed, zlearly labelled and kept at an apprepriate
temnperatura. An inventery snauld be meticuloustly kept. Storage temperature should he recorded
sontinuousty for freezers and properfy monitored for gud nitrogen, Any deviation from set limits and
anv carreciive action taken showd be recorded.

15.6.5.6 Only authorized personnel should be allowed to handte the material znd this handling should
ke done under the supervision of 3 resporsible person. Access to stored material should be
contrclled. Different seed lots or cell banks shoud be stored in such 2 way o avaid canfusion or
cross-contamination. 1t is desirable to split the seed lots and cedl banks and 1o stare the paris at
differerce \ccations so as o minimize the risks of total loss.

15.8.5.7 All comainers of masier or working cell banks and seed lots shauld be treated identically
during storage. Once remaved irom storage, the containers should not be returnad to stock.

16.8.6 CPERATING PRINCIPLES
15.8.6.1 The growth promoting properties of culture media shauld be demanstrated,

15.6.6.2 Addition of materials or cultures o fermenters and other vessels and the taking of samples
should be camed out under carefuidy controied corditions o ensure that absence of contamination is
maintained. Care should be taken 1o ensure that vesseis are correctly connected when additicn or
sampling takes place.

15.6.6.3 Centrifugaticn and blending of oroducts can lead to aerosal [ormaticn and cantainment oi
such activities to orevent transfer of live microorganisms 15 Necessary.

156.6.4 ' possible, media should be sterlized in situ. In-lina sterilizing filters for routing addition of
gases, media, acids or alkalis, defoaming agents eic. o fermenters should be used where possible.

15.6.68.56 Careful consideration shouid be given to the validation of the necessary virus remaoval or
inactivation ungerizken.

16.6.6.5 In cases where the virus inactivation or remgcval process 1s performad during the
manufacture, measures should be taken to avaid the risk of recantamination of treated products by
non-treated groducts.

15.6.6.7 A wide variety of equipment is used for chromatagraphy, and in general such equipment
should be dedicated 1o the purification of one product and should be sterilized or sanitized between
batches. The use of the same equipment at difference stages of processing should be discouraged.
Acceptance criteria, life span and sanitization or sterilization method of columns shauld be defined.

16,7 QUALITY CONTROL
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15.7.1 in-process controls pfay an especially important role in gnsuring the consistency of the guality
of biclogica! medicinail products. Those controls which are crucial for quaiity (e.q. virus removal) but
which cannot be carried out an the finished product, should be performed at an appropriate stage of
production.

15.7.2 It may be necessary to retain samples of the inlermediate products in sufficient quantities and
under appropriate storage canditions to allow the repetition or confirmation of hatch contral.

15.7.3 Continuous monitoring of certain production processes is necessary, for exampla fermentation,
Such data should form part of the batch recard.,

15.7.4 Where continuous culture is used, spacial consideration shauld be given to the quality control
requirements arising from this {ype of production method.

15.7.5 BPECIAL REQUIREMENTS FOR FINAL TESTING

15.7.5.1 Biclogical medicines require bivlogical tests {0 ensure eflicacy and safety. In-vitro tests are
not sufticient and in-viva animal testing is required. Animal testing shouid be conducted in aceordance
with reguiations.

15,7.6 WASTE DISPOSAL

15.7.6.1 Infectious material and toxins must be adequately inactivated before disposal. The
inactivation systemn used must be validated,
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CHAPTER 16

MANUFACTURE OF HERBAL MEDICINAL PRODUCTS
INCLLIDING HOMEOQPATHIC PRODUCTS

16.1 PRINCIPLE

Eet_:au_se of thejr often complex and variable nature, and the number and small quantity of defined
active ingrecients, cc_-nirt:l ot starting materials, storage and proeessing assume patticlar importance
il ihe manufacture of Kersal mediginai oroducts,

16.2 PREMISES
1E.21 STCRAGE AREAS

1§.2.1 Crude «l3. unorcoassed) cians should e siored in separate areas. The starage areas should
Se weidl ventilaied and e sguicped (0 SUch a way a5 io give profecticn against the antry of ingects or
other animais, saceciaily rodents. Sifective measuras should be taken o prevent the spread of any
such animals and micreerganisms brought in with the crude plant and to prevent cross-contamination,
Containers shauld te iccated in such a way as to allow free air circulation,

16.2.1.2 Special attentior ahould te said to the cleantiness and good mainienance of the storage
areas particularly when dust is generated.

16.2.1.3 Storage of sants, sxtracts, linctures and other preparations may requirg special conditions af
numidity, temperaiure cr Qi oroiection:; these conditions shouid be provided ang monitorad.

16.2.2 PRCOUCTICN AREAS

16.2.2.1 Specific provisions should be taken during sampling, weighing, mixing and processing
aperations of crude plants whenaver dust s generated, to facilftate cleaning and to avoid crass-
contamination. as for example, dust extraction, dedicated premises, etc.

6.2 CCCUMENTATICN
18.3.1 SPECIFICATIONS FOR STARTING MATERIALS

16.3.1.1 Apart from the cata described in General Guide, specitications for medicinal crude nlants
should include, as far a3 possible:

- the botanical name (with,  appropriate, the name of the originator cf the classification, =.q.
Linnasus;

. the details of the sourca of the plant (country of region, and where applicable, cultivation, tme of
harvesting, sodlection procadures. passibie pesticides used. ate.),

- whether the whoie plant or only a part is used;

- wnen 3 dried plant is purchased, the diving system should be specified;

- the description of the plant and its macro and microscopical examination;

- the suitable ‘dentification tests inciuding, where appropriaie, identification tests Tor known active
ingrediants, or markers. A reference authentic specimen should be available for identification
PUIPASES.

- the assay, where appropriate of constituents of know therapeutic activity or of markers;

- the methods suitable to determine possible pesiicide contamination and limits accepted;

- the tests to determine funga! andtar microbiat contamination, including aflatoxins and pest-
iniesiations, and limits accepted;

- the tests for taxic metals and for likely contaminants and adulterants;

- the tests for foreiqn materials.
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16.3.1.2 Any treatment used ta reduce fungal/micttibial contgmination or other infestation should be
documented, Specifications tor such procedures should be available and should include details of
process, tests and limits for residues,

16.3.2 PROCESSING INSTRUCTIONS

15.3.2.1 The processing ingtructions should describe the different operations carried out upon the
crude plant such as drying, crushing and sifting, and include drying time and temparatures, and
methods used to control fragment or particle size. It should also describe security sieving or other
methods of remeving foreign matarials.

16.3.2.2 For the production of 3 vegetabie drug prepgaration, instructions should include detaiis of
base or solvent, time and temperatures of exdraction, details of any concentration stages and methods
used.

16.3.3 SAMPLING

16.3.3.1 Due io the fact that crude drugs are an aggrecate of ndividual piants and conain an element
of neterogeneity, their sampiing has 1© be camied out with special care by personnel with particuiar
expertise. Each batch should be idemtffied by its own documenrtation.

16.3.4 QUALITY CONTRCL

16.3.4.1 Quality Contral personnel should have particuiar expertisa in herbal medicinal products in
order to be able to carry out identification tests and recognize aduiteration, the presence of fungat
growth, infestations, nen-uniformity within a delivery of crude plants, ste.

16.3.4.2 The identity and quality of vegetabie drug preparations and of finished product should be
tested as described in the note for guidangs “Quality of herbal remedies”.
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CHAFTER 17:

MEDICAL GASES

17.1 PRINCIPLE

17.1.1 Gases, sither in compressed or liquefied form, intended for medical use should be
manufactured, filled, stared, distributed and decumented in accordanca with the general principfes
outlined in this Guide, appropriately interpreted ta suit the special context of gaseous products.

17.2 GENERAL REQUIREMENTS

17.2.1 Although order, tidiness, cleaniness ang secunty sufficient 1o aveid the risk of arror, mix-up of
contamination are required, certain recommendaticns given elsewhers in ihe Guice (for exampie on
premises and squipment} may nor awwavs e applicakle o a product whicn s never in direct contact
with the factory snvircnmert. Mevenhesss, sarticuiary '0 encourage desirzsbie atitudeas owards
medicinag! sroducts, areas where megical jases are e snculd be maiktanNed at an acproopriate
standard of cleanliness and order.

17.2.2 The gas production plant snegid De cantinually monitored for the quality and impurity levels of
the gas preduced, and similar les!s should oe carried cut on bulk storage vesseds at speciied ragular
intervals,

17.2.3 The gas production, treatment ard filing plart should be designed, insiaied and maintanad 36
as to aveid contaminaticn of the gas. Fiters are necssgary after driers (o orevent contamination with
particies of desiccant.

17.2.4 The areas used for filing of medicat gases shauld be segregated fram areas uged for filling
gases for othar (e.q. industrial) purposes. The "medical” nature of such areas should te amphasized.

17.2.5 Staff employed in the production, filling and testing of medical gases should be mage aware of
the special importance of their work and the patential hazards o patients.

17.3 FIPELINES

17.3.1 Gas pipelines shoud be carcur coded to 88 1710 {Identification of Pipelines) and HTM 22
{Piped Medicai Gasas, etc.). All gas cutlets snould be conspicuously marked to indicate the name of
the gas suppiied to the cutiet, Cleaning ang purng of pipelines should fotdow writtenr procedures, and
checks for the absence of cleaning agents or other contaminants should be carried out before the line
i5 reieased for use.

174 FILLING AREAS
17.4.1 Filling areas should be of sufficient size, and have an crderly lay-oui wnich will permit

-allocation of separate marked areas for different gases and different cylinder sizes

-claarly identifiable segregation of empty cylinders fram full sylinders

clear distinguishing of the stage reached by given cylinders {e.g. "awaiting filling™, "filled”, "awaiting
test andfor inspection”, "refeased™.

17.4.2 The method used to achieve these various levels of segregation will depend on the nature,
extert or complexity of the over-all creration, hut marked-out floor areas, partitions, barriers, labels
and signs should be used, as aporopriate.
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17.5 PREPARATION OF RETURNED CYLINDERS™ -
17.5.1 New cylinders and cylinders returned for re-filling should be checked as clean and suitable
before re-use. Cylinders returned from customers should be preparad lor re-filing as foflows:
cylinders due for statutory hydraulic testing, or which require repainting, or which are damaged in any
way must receive the appropriate treatment before filling. If a cyfinder is to be re-painted in a different
colour, for use with a different gas, the old paint must be completely remeved before re-pairting

-old date / batch labels, and any markings applied by the customer, must be removed

any water or debris in the valve outlets must be removed by an airjet or other suitable means before
the eylinder valve is ocpened.

1 7.6 FILLING

17.6.1 Before a cyfinder is filled, steps should be taken to avoid the risk of contamination of the new
gas with any possibly contaminated gas remaining in the cyfinder, by employing appropriate blow-
down, purging and svacuation procedures. Ghecks should be made o ensure comptiance with points
under 17.5.1 above, and in paricular o ensure that the cylnder is salour-coded (ref, BS 1319 1976,
labeiled, stenciled or otherwise marked in accardance with the nature of the gas to be filled.

17.7 LOT IDENTIFICATION

17.7.1 In additian to identification labeiling or marking, all filled cylinders should have attached a lot
identifying fabed. If, because of the continuous nature of gas praduction, it is not possible to refate this
directly t0 a bulk batch of gas, it should at least be indicative of date, time and place of filling, and
permit access to a relevant iest record.

17.8B RELEASE

17.8.1 Fallowing filling, all cylinders should be leak-tested by an appropriate method, and held in
quarantine until released by Quaiity Control, after checks have been made to ensure;

‘that all necessary tests have been carried out. and that the recorded results are within specification
‘that the cylinders have not exceeded the hydraulic test date, are in good condition and correctly
painted and are properly identity- and batch-labelled and stencilad

-that the ¢yiinder valve is in goad candition and the protective cap or slesve aver the outlet has been
properiy applied,

17.8.2 it is not pormally necessary or appropriate 1o retain finished product sampies.
17.8 STOHAGE

17.91 Gas cylinders should be stored under cover, and not subjected to extremnes of temperatura,
Areas where they are stored should be clean, dry, well ventilated and free from combustible materials,

17.9.2 Storage arrangements should permit segregation of different gases and of full / empty cylinders
and permit rotation of stock. '

17.8.3 Cylinders should be stored sa that they remain clean, dry and with their markings unobscured.

17.2.4 Storage arrangements for gas-mixtures should be such so as o avoid separation of the mixture
into its component gases.
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CHAPTER 1&:

GOOD PHARMACEUTICAL WHOLESALING PRACTICE

18.1 PRINCIPLES

18.1.1 Good wholesaling practices should be seen as an extengion of the manufacturer's endeavars tg
assure the maintenance of product quality by having adequate starage cenditions, record keeping and
campliance with legal requiremants. The recommendations of relevant sections of this Guide in
redation to buildings, pest contral, stock records and stock rotation should be iollowed.

1B 2 GENEMAL REQUIREMENTS

18.2.1 Key perscnnel invchved in the warehaousing of medicinal products should have the ability and
experience apprapriate to the respaonsibility of ensuring that the products or materials are property
handled.

18.2.2 The area should He proiected against unauthorized antry.

During operating hours, the business must at all times be cenducted under the continuous personal
supervision of 2 pharmagcist.

Proper fraining relating to quality, handiing, guantity relations, storage requirements, distribution and
safety must be provided for all personnel.

Sufficient security must be provided to prevent pilferage andior unauthonided entry.

18.3 STORAGE

18.3.1 The warshouse, storage areas and surroundings shauid be maintaired in a clean and lidy
condition, free from accumulated waste, Spilled substance should be promptly cleaned up and
randered safe.

All waste material should be removed on a regular basis.

Programmes for regular cleaning must be drawn up and followed.

18.3.2 Stocks should he receivedt in a separate reception area, and examined for carrectness against
crder and for absence of damaged containers.

18.3.3 Medicinal products shouid be stored apart from other goods which could cause harmiul cross-
contaminatian.

Sufficient lighting shauwld be provided to enable all operations 1o be carmied cut accurately and safely.
Al products shauld be stored off the floor.

18.3.4 A\l preducts should be protected from excessive local heating, and from undug exposure to
direct sunlight, and (uniess they are known 1o be unaftected) from freezing, Minimuym and maximum

temparatures should be monitored.

18.3.5 Special storage facilities should be provided as necessary to protect products from deterioration
and to cempiy with the manuiacturer's directions and with legal requirements,

18.3.6 Refrigerated storage areas shauld be equipped with temperature recorders or other
temperaturs monitoring devices. Control should be adequate 1o maintain all parts of the storage area
within the specified temperature range.
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Temperature should be momtared and recarded pesiedically. ﬁecards of temperature shaoyld be
reviewed regqularhy.

Written pracedures must be available detailling the action 1o be taken in the evenl of a temperature
walation ccourring.

Ail thermaliable products must be distributed under temperature-controlled conditions to maintain the
cald cham.,

18.3.7 There should be a systerm o ensura stock rotation, with regular and frequent checks that the
system is ooerating correctly. Products beyond their expiry date or shelf-life should be removed from
usabie stock and nesther sold nor supplied.

18.3.8 Stock which is damaged or withheld #rom supply, and which is not immediately destroyed,
shouid be kept aparn from saieable stock, so that it cannot be sold in error, and so that leakage fram
any broken package cannct contaminate other goods,

18.3.9 Stocks of steriie products witk broken seals, damaged packanoing, or suspected of passile
contaminaiion must not oe sold or supphed.

18.4 TRANSPCRT

The sale of medicine shall only 1ake placa 10 persons legally entitled thereio. Deliveries should be
mace only to ather authorised wnolesalers of to persons authorised 1o supply medicinal products.

18.4.1 Products shouid be transported in such a way that:

‘the identification of the preduct is not lost

‘the product does not contaminate, and is not contaminated by, other products ar materials
-adequate precautions are taken against spillage or breakage

‘lhe cold chain, if required, is preserved

‘the specific storage conditions of the product are not grossly exceeded or exceeded for an
unacceptable length of time

-medicinal products requirng controiied lemperature storage shauld also be transported by
aporopriate specialized means,

18.5 DOCUMENTATION AND CONTROL

18.5.1 Goods which have been rejected, recalled or returned should be placed in adequately
segregated storage to avoid confusion with olher materials and producis and orevent redistribution,
until a decisien has been reached as to their dispasition. Recards of all goods returned should be
kept.

18.5.2 There should be a written procedure for implementing a manufacturer's product recall, and
records of any recalled products received into the warehouse should be kept. Itis useful to have a
recard keeping system by batch which wauid assist with effective recall from the retailer. A person
should be designated as responsible for execution and co-ordination of recalls.

18.5.3 There should be a wntten procedure for the handling of spillages of harmiul Products {e.g.
gytotoxics, hormones, peniciilins).

18.5.4 There should be a wntten procedure for the hangling of product complaints.

18.5.5 Legal requirements regarding the documertation and contral of scheduled medicines should be
adhered to.

There must 2 system for the recognition of and prompt and correct handling by the pharmacist of
Schedule 6 or 7 substances and for those products requiring storage at specific temperature ranges.
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Schedule substances should only Be purchased from manufacturers or distributors registered as such
with the South African Pharmacy Coungil,

All applicable documentation and receipts for Scheduied substances should be retained on the
premises for the statutory pariod of time,

Records should be kept of each purchase and sale. Records should ensure the traceability of the
origin and destination of groducts,

All documentation should be made available on requast to the authorities,

Accurate and accessibie records of all sales of Scheduled substances must be made, ingicating the
date oft supply, customer, customer address, product name and quantity.

A valid written arder must be abtained prior to sale and/or daspatch of Schedule € or Scheduie 7
sunstances. The order must comply with statutory reguiations.

All records must be kept for lhe slatutory period of ims.

The sale of medicines should anly take place to persons legaily entitted thereto, Proof of registration
of the purchaser with the relevant statutory body must be in possession of the wholesaler befora
medicines are sold.

Stock that can no langer be used must be destroyed in an appropriate manner, such as not lo cause a
harmful or potentially harmful hazard, and to prevent accidental usage.

18.5.68 (Gacds which have left the care of the whaolesaler should only be returned to saleable stack if:

héa goods arg in their ariginal unopened containers and in good condition and bear the vaiid
registratian numbers

it is known that the goods have not been subject to adverse conditions

-they have been examined and assessed by a person authorized to do so. This assessment showd
take into account the nature of the product, any special storage conditions it requires, and the time
elapsed since it was issued. if neceszary, advica should be sought from the person respersible for
lne Quality Cantral of the manufactured product.

18.5.7 It is useful to employ a batch-tracking systern which enables the supply of specific batchas to
be traced.
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CHAPTER 19

—

ELECTRONIC DATA PROCESSING

18.7 PRINCIPLES

19.1.1 The introduction of Electronic Data Processing into systems of manufacturing, storage and
distribution does not alter the need to abserve the relevant principles, given elsewhere in the Guide.
Where Electranic Data Processing replaces a manual operation in a system there should be no
adversa impact on product quaiity or Good Manufaciuring Practics.

19.2 RESPONSIBILITIES

19.2.1 The responsibilities of key personnel described in the Guide are not changed by the use of
computers, and it is essential that there is the clgsest co-operation between Production, Guality
Control and Electronic Data Processing Departments.

19.2.2 Persans with appropriate expertise should be responsible for the design and intraduction of a
proposed computer system. These ar other expert gersans should be retained 1o review the systam at
approoriate intervals,

_19.2.3 Employees whaose duties involve the use of a computer system should be appropriately trained
in its correct use. Written aperating procedures should be readily available 1o these employees. On-
fine heip sereens could be used for this purpose. Records of aperater training shouid be kept.

18.3 VALIDATION

18.3.1 The development, implementation and operation of 4 computer system should be carefully
documentad at all stages and each step proven 1o achieve its written abjective under challenging test
conditions.

19.3.2 The extent of validation necessary will depend on a number of factors:

i} the use 10 which the system is to be put.
i) whether the validation is to be prospective or retrospective
i) whether nove! elements are incorporated

Vaiidation should be considered as part of the complets e cycle of a computer systeam. The cycle
inciudes the stages of planning, specification, programming, testing, commissioning, document
gparation, monitoring and modifying.

18.3.3 A control document (system specification) should be prepared specifying the abjectives of a
proposed computer system, the data to be entered and stored, the flow of data, how it interacts with
otner systems and procedures, the information to be produced, the limits of any variable and the
operating programis) and test programs. Examples of each document produced by the pragram
should be inclutied. A functional specification should also be prepared ta provide instructions for
testing, operating and maintaining the system and the names of the person or persons responsible for
its developmetit and operation.

19.3.4 Computers should be protected from disturbances caused by fiuctuaticns in the eiectrical
supply and from loss of memory due to suppily failure, slectrical / magnetic disturbances or high
temperatures,

19.3.5 Before a system using a compuier is brought into use it should be tested and confirmed as
heing capable of achieving desired results. If a manual system is being replaced it is advisable to run
the two in parallel far a ime, as part of this testing and validation. .
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19.3.6 At installation and afier a suitakle pericd of running a new system, it should be independently
reviewed and compared with the system specification and functional specification to ascertain whether
it is meeting all of its requirements.

1 9.3.7 Alterations to a system or 1o a computer programme should ordy be made in accordance with a
defined procedure which should including prowision for checking, approving and implementing the
change. Such an alteration should be mplemanted with the agreement of the person responsible for
the part of the system concerned, and the alteratian should be recarded.

1 8.3.5 Data collected directly from manufacturing or manitaring equipment should be checked
periodically to confirm that it has been accurately and refiably transferred. Simitarly, data or control
signals transmitted from a computer o equipment inveived in the manufacturing process should fe
checkad periodically to ensure accuracy and reliability.

1 9.4 SECURITY

1 3.4.1 Data snould only be entered or amended Dy persens authorized to do so. Suitabte methods of
detarring unauthorized entry of data include the use of xeys, pass cards, personai cades and
restricted access to computer terminais. The mathod of final release by computer of a batch for saie or
supply should uniquely identify the person effecting the release, There shouid be a defined procedure
for the issus, cancellation and alteration of authorization 0 amend data, including the changing of
personai codes,

1 8.4.2 The entry of critical data into a computer by an authorized person (2.9, entering a master
processing formula) sheuld require independent verification and release of use by a second authorized
RErSG,

1 9.4.3 The computer program should create a cemplete recard ("audit trail”™) of all entries and
amendments to the data base.

19.4.4 Adeguate alternative arrangements should be available, i.e. disaster recovery procedure, for
systamns which need {0 be operated in the event of 4 break-down. The procedures to be followed if the
systern fails or breaks down, shauld be defined and tested. Regular backups of all files should be
stored in a secure location to prevent willful or accidental damage. Any tailure and remedial action
taren should be recorded.

19.4.5 It should he possibile to abtain printed copies of electronically stored data.

1 8.4.6 Stored data shiould be checked for aceassibiiity, durability and acguracy, especially after any
relevant changes have been made to the computer equipment or its programmes.

1 9.4.7 Care should be taken 1o ensure that computer systems are not contarminated by computer
viruses.
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CHAPTER 20 -
SECURITY GUIDELINES
20.1 PRINCIPLE

20.1.3 Adequate securlly measures are essential io protect pharmaceutica! installations against
unauthorized entry or deliberate adulteration of products,

20.1.2 lLegitimate procedures should be iohewed for the remavalitranspomation of stock and materials
to prevant pilferage ar theft,

20.2 SECURITY PERSONNEL

20.2.1 Sufficiert rescurces should be provided to astablish an adequate security ferce on a 24 hour, 7
days per week Lasis.

20,2.7 A secunity manacer shovid bie apoeinted -0 weiting 1o derttfy, evaiyate and orooose corractive
Measuras o -aducs risk o acceplakie levels. He should Ge conversant with the Zhiminal Procedurss
At and Lakour Lagisiatian.

20.2.3 Security 3137 should be securily vetted and should be sdequately trained and knowiedgeabie
abeut Company crocedures and practices as they impact an security operations,

20.3 ENTRY TC SITE

20.2.1 A risk evatuation is recommended to identify potential means of unauthorized entry during
daylight as well as after hours.

20.3.2 The following security measures may be appropriate:

-a perimeter fence of good guality

-adequate security lighting

Yimitedd and rastricted access to all production and storage areas (especially scheduled) medicines
-adecuate gates of scund construction, that are lockabte

‘gecunty quards patralling the grounds during the day and night, A telephone for the use of night
security staff to use in the avent of unlawful entry or fire, or an adequate electronic alarm system
-guard dogs and handlers for night patrol.

20.4 ENTRY TC BUNLDINGS .

20.4.1 The canterts of the building are important in determining the level of pratection reguired, The
fallowing securty measures may be appropriate:

-robust outside doors

-good quality locks

-inaccessible windows

instaltations of burglar alarms which should elicit a response and be regularly tested.

20.4.2 Cansideration should he given to restricting and controlling entry to vital areas within buiidings
where high risk items are kept and the use of high security rooms and alarms.

20.5 INTERNAL SECURITY
20.5.1 There should be astablished procedures covering a number of secyrily related activities, e.g.

-Locking of areas, control and storage of keys including the use of a key register
-Autharization of personnel who need access to vital or high-risk areas
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Listing certain areas as "Restricted area - for authorized personne! only®

-control of all unnecessary staff movement between departments including personnel who are
authorized io be in one area from moving freely to other high-risk areas

-controf over the movernent of customers and visitors

‘contred of the movement of stock ensuring that there is no opperunity for piiferage in transit. This also
applies between the factory and the customer

-random physical checking of inveniories

-the checking of waste as it is remaved from productian areas and the independent checking of
cleaning and security staff where outside contractors are used

-checking of batch yields by a responsible persen during processing and immediately on completion in
case low yields may be the result of pilferage

-the searching of staff on leaving the premises ar at any other time. Refer to Criminal Procedures Act
-screening of staff on emploeyment, including careful checking of references

-particular attention should be paid o delivery senvices and other vehicles entering and leaving the
premises.
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CHAPTER21:

SAFETY AMD ENVIROMMENTAL PROTECTION

21,1 PRINCIFLES

21.1.1 The purpese of safery guidedines is o provide ior the safety of persons at a workpiace or in the
course of their employment or in connection with the use of machinery.

21.1.2 Good Envircnmental Practice entails the minimizatien of waste at sourca and the disposal ot
wasie in @ manrer narmiess to the envircnmeant,

2113 This chapter arovides guidelines for practices and precadures which constituta Good
Envircnmental Practice.

21.2 5AFZTY

2151 itis important {c mainiain a nigh level of safety awareness in pnarmaceutical factaries. Ta this
end the importance of training canno! be aver-amphasized.

21 2.2 Salety in the workplace is controfled by the Cocupational Safety and Health Act (85 of 1893).

21.2.3 Factories are inspected an an annual basis by the Ccocupational Safety Associaticn (NOSA).
Heqgular satety self-inspections shouid aiso ke undertaken.

21.2.4 The following shou aways be considierad:

-ouitdings. machinery, vehicles, equipment etc. should be kept in a good state cf rapair

{irg preventative measures, as well as action steps in case of fire shauld be in place

‘the dangers associated with electricity shatid be highlighted

‘the nature of work/material will determine the level of perscnal protection necessary (helmets, safety
glasses, headcovers, masks, respirators, ear protection, overalls, gioves, safety shoes etc.)

-first aid equipment and medicine should be availabie and gocessible ior the treatment of iniured
zersons. Qualified 4irst aid zercornel should Se available.

21.2.5 Special attentien should be given to the manufacture, storage, use and handling of, and the
exposure of emplayees and clher persans to, hazardous materials; and the performance of work in
hazardous or potentially hazardows conditions or cirgumstances.

21.3 ENVIRONMENTAL FROCEDURES

21.3.1 In additicn to all applicable iegal requirements, pharmaceutical companias may institute
additional in-house requirements.

21.3.2 Precedures and contrels to minimize the discharge tg the environment of nazardous
substances may include the tollowing:

-procedures and sonirols regarding the discharge of hazardous substances into sewage and storm
water drains where the material could accumulate or interfere with treatment processes

‘Bmission ta the atmosphere from process vents, storage vessels, area ventiating systems, incinerator
stacks and fugitive emissions

-contamination of soil, water or the atmosphere due to spill, leakage from any source {storage tanks
etc.), malfunction of control equipment, fire ar explosion or from inadequate or impraper treatment,
storage or disposal practices.
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21.3.3 Where possible, the company should have methods of rendering waste substances harmiess to
the environment,

21.3.4 Thete should be procedures o controt the generation, transportatian, storage, treatment ar
dispesal of hazardous wastes. The most eflective control of hazardous waste is the reduction or
eliminztian of the waste. Te that end, re-use, recyciing, reclamation, inactivation or destruction is mare
dasirabie than land disposal of desp well injection. Gther technigues shouid be tharoughly investigated
before land disposal is selected.

21.3.5 Emergercy procedurss to minimize hazards associated with discharges to the environment
should be developed. Procedures to co-ordinate internal and external emergency groups should he
cansidered,

21.3.6 The capabilities of vendor suppiiers and contract-acceptors should aiso be evaluated from an
anyiranmental point of view.

21.3.7 Monitoring programs should be developed to determine that complfance with leqal and/or n-
house specificaticns is maintained.

21.3.8 Procedures should be developed for the coeration and maintenance of poillution control ard
manitoring equipment and should inciude preventative maintenance and training programmes.

21.3.9 Becords should be retained in accordance with legal and/or m-house requirements,
21.3.10 The integrity of underground sterage tanks and assoctated piping and eguipment should be
routinaty verified. Alternatives 1 uriderground storage of potentially hazardous substances should e

considered.

21.3.11 The preferred strategy for all waste management is reduction of waste at source.
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CHAPTER 22:

TERILE PRODUCTS

22.1 INTRODUCTION

These standards do not replace any of the general GMP standards but must be seen as supplementary to
them, the focus being on smail volume injectable manutaciure by aseptic process or terminal sterilization.
The manufacture af sterile oreparations has special requirements in arder to minimise risks of
micrab:olcgicat comamination, and of particuiate and pyrogen comtamination. Terminal sterilization is
generally achieved on one of three ways:

- ethylens oxide fumigation
gamma irradiation
steam sterilization (Autociaving)
while asentically srepared preducts are rendered sterile in bulk form through filtration and then processed
imo pre-steriized confainers cnder conditions which minimise the potertial for change microbial
contaminaticn.

The major elements to be considered in aseptic provessing inchude:
1 training of persannel;

layout and specifications for buildings and iacilities;

particulate and microbial enviranmental monitoring programs,

swstems for water, steam, air and other process gases,

descriptions of and progedures for manufacturing aperations include pecele, materials, material
ffow, solution preparation and associated acceptance criteria;

use and validation of sterflization processes, including sanitization practices:

vaiidation methods and data reguitemenis for medial fills and container/closure systams;
gperating practices for dispesition of product, investigation raviews, and releasefreject decisions.

noa Lo -

o ®

22.2 DEFINITIONS

AIRBORNE PARTICULATE CLEANLINESS CLASSES

The airborns particulate 4 classes or grades shown bejow apply to the manufacture of sterile products.
Grade A: The local zone for high risk operations, e.q, filling zone, stopper powis, open ampoules
and vials, aseptic connections. Narmally sush canditions are provided by a laminar air How work
station. Laminar air flow systems should provide an homageneous air speed of .30 mfs for
vertical flow and 0.45 my/s for horizontal flow.

Grade B: in case of aseptic preparation and filling the background anvironment for grade A zone,

Grade C and D Clean areas for carrying out less critical stagas in the manufacture of sterile
products. :

The airborne particulate classifications for these grades are given in the following iable.
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ENVIRONMENTAL GRADES FOR CLEAN ZONES/AREA:

at rest in operation{c)
GRADE Maximum permitted number of particles/m? equal lo or above
0,5um 5um 0.5um fum
A 3500 3 500 -
B(a} 3500 350 000 2 000
Cia) 350000 2000 3 500 000 20 000
Dia) 3 500 000 20 000 i-
Motes:
al 'n order to reach B, € and D air grades, the number cf air changes should generally be higher
than 20 per hour in a rcom with a good air fiow pattern and appropriate fitters; HEPA for grades A,
BandC.
b} Apprapriate alert and action limits shayld be set for the particular aperation.

The guidance given for the maximurn permitted number of partictes inthe "at rest” candition corresponds
approximataly to the US Federal standard 209 E as follows: Class 100 (grades A and B}. Class 10000
{grade C) and Ctass 100000 {grade D).

cl Recommended limits for contamination may be exceedad on isolated oceasions and reguire only
an examination of the praduction conditions and the control system. If frequency is high or shows
an upward trend then action shouid be taken.

ASEPTIC AREA

A room or suite of rooms or special area within a clean area, dasigned, constructed, serviced and used
with the intention ot preventing mictobial contamination of the product.

ASEPTIC FILLING

That part of aseptic processing wheraby the produst is sterilised separately, ther: filled and packaged
using sterilised containers and closures in gritical processing zones.

ASEPTIC PROCESSING AREA (APA)

Cantrolled environment, consisting of several zones, in which the air supply, equipment and personnel are
regutated to control microbial and particulate contamination 1o acceptable leveis.

BATCH

A defined quantity of material, or bulk, intermediate or finished product that is intended or purported ta be
uniform I ¢haracter and quality, and which has been produced during a defined cycle of manufacture. To
complete certain stages of manufacture it may be necessary to divide a batch into a number of sub-
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balltches. which are later brought together to form a fial uniform batch, A batch is sometimes described as
a'on

For the purpose n_:;f a sterility test, a batch is a collection of sealed containers prepared in sugh a manner
that the risk of microbial Gontamination may be considered the same far each of the units in it it may be
defined as cne of the following:

ta) one sterllizer load

i) the quantity ¢f containers flled aseptically in one working session at one work station. A werking
sesgion should be deemed to terminate whenaver there is a significant change in circumstancas
which could affect the risk of product contamination (for example, a change of filling equipment, a
change in the team of operalors or a machine break-down). What in fact constitutes 'a significant
change' shoutd be documented and agreed upon in advance by the parsons responsible for
Preduction and Quality Cantral.

ol in the case of zsepticaily fiiled products which are subsequeantly freeze-dried, a batch should be
cre frgeze-drior zad if this is Jess than in (B) above,

BIOBURDEN
The totat numper of viabie microorganisms Gn or in healih care product price to sterilization.
SIOLOGICAL INDICATOR MICRG-ORGANISM

Micro-organism of a known sterilization resistance, that is used fo develop and/or validate a sterilization
process, The micro-organisms are frequently used an a carrier, which is supporiing material on which test
argahisms are deposited.

BLOW/FILL/'SEAL TECHNOLOGY

Blowfill'seal units are specialist purpose built equipment inwhich, in one continuous operation, containers
are farmed from thermoplastic granule, filled and then sealed.

BUBBLE PONT PRESSURE TEST

Membrane filters have discrete pores of capillaries peretrating from ane side of the membrane to the
other. When a membrane has been complstely wetted, liquid is held in these ogpillary pores by surface
tension. The Bubble Point of a membrane is defined as the minimum gas pressure required to break this
suriace tension and force the liquid out of the capillaries. Bubble point is a measure of relative pore size.

CHANGING ROOM

A room or suite of rooms designed for the changing of slothes and from which a clean or aseptic area is
antered.

CHEMICAL DISINFECTANT

A chemical or chemical solution capahle of destroying micro-crganisms through dehydration (alcabhois),
aikylation {aldehydss), protein denaturation (phanols), oxidation (indine/chiorine} and wall permeability
{quatemary ammaoruum compounds),

CLEAN ROOM

A room with defined environmental cantral of particulate and micrabial contamination, construcied in such
3 way as to reduce the generation and retention of contaminants within the area.
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CRITICAL AREAS

Areas where sterilized products or containersiclosures are expused to the environment.

CRITICAL SURFACES

Surfaces which come into contagt with sterilized product or cantainersiclosures that may lead to
contamination of product contact surfaces o net appropriately controlied.

D VALUE

Sterilization exposure under 2 deiined set of conditions that result in one lagarithmic ito the base 10) or
80% reduction in the population of a particular micro-organism.

DECONTAMINATION
The process of remaving organisme and rencering the object safe for randling,
DISINFECTION

A orocess that kills or destroys most disease produging micro-organisms but rarely Kills all spores:
Disinfectants are used on inanimate objec's as spposed W antiseptics which are used on ‘iving tissue.

FOGGING

Cecontamination process performed by generating an 2eresdl or vapaur af 5 disinfaciant,

INTEGRITY TEST

Test to determing the tunctional performarnce of a filter system.

LAMINAR AIRFLOW

Air flowing in a singie pass in a sirgle direction, through a clean raom or clean room area with uniform
velocity along parallel llow-lings. Laminar air Jicw systems should Srovide & homogeneous aw scaed o
0.20mis for vertical flow and 0.48mys for norizonial How, -

LARGE VCOLUME FPARENTERALS

A sterile single dose injectanle product intended for administration through the skin with a nominal 4l
valume of more than 100md. It may be packed in glass or suilable plastic material.

MEDIA FILLS

Method of evaluating an aseplic process using a microbial growth medium. (Media fills are understood to
be synonymous to simulated product fills, simulated fling sperations, broth tfals, broth fills, etc.)

POSITIVE PRESSURE

Atmospheric pressure which 1s higher than the immediate surrcunding areas usually measured ininches
ot water or Pa.
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QUALIFICATION P
INSTALLATION QUALIFICATION (I1Q)

Instailation quafification (Q} demonstrates that the unit under test is in compliance with all relevant criteria
and safety standards, and is calibrated and regularly scheduled for preventive maintenance.

OPERATICHNAL QUALIFICATION (OQ)

Operational qualitication {OQ) lesting demanstrates that the squipment functions as intended, that
progadures exist describing operation of the eguipment, and that personnel have been trained to set- up,
operate and maintain the equipment,

PERFORMANCE QUALIFICATION (PQ)

Performance qualification (PQ) testing invalves actual challenges to the system to substantiale its
effectiveness and raproducibility.

SANITIZING

A process which results in a reduction in micrabial poputation on an inanimate object to a relatively safe
level,

SMALL VOLUME PAAENTERAL

A sterile injeciable preduct intended for administration undar or through the skin with a nominat fill volume
of 100 ml or less. it may be packaged in glass or sujtable plastic material.

STEAM-IN-PLACE
Steam-in-place allows the entire heaithcare product processing system to be steam sierilized as a single

entity, eliminating or reducing the need for aseptic connections. Examples include tanks, filling lines,
transfar lines, fillration systems and water for injection systems,

STERILE PRODUCTS
These may be classified breadly into two caiegories according to their manner of produstion, those that

must be processed by aseptic means at some or all stages, and those which are sterilized when sealed in
their final contairer {terminally sterilized) which are in a state free of viable micre-organisms.

STERILIZING FILTER ot

A appropriate sterifizer iz ta be used from an approved vendor who has the necessary supporting data on
file.

STERILITY

The complete absence of living organisms.

NQOTE:- The state of sterifity is an absolute. There are ne degrees of sterility. However the judging of
sterility is probabiiistic. While the probability may be reduced to a very low number, it can never be
reduced to zero.

VALIDATION

The action of proving that any material, process, procedurs, activity, system, equipment or mechanism
used in manufacture or control can, will and doas achieve the desired and intended result(s).
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22.3 FACILITIES
Layout and censtruction features which shall be considered in the design of an APA include:

a) wall and figor surfaces which can be cleaned and whish resist disinfectants;

o] avoidance of ledges and other horizantal surfaces which cauld collect particulates or disturh air
flaw;

c) instaflation of pipes, ducts and other utilities in 2 manner o avoid recesses and other surfaces
difficuit to cleam;

d) adequate space far gowning areas, garment storage, soiled garment dispasai, and hand washing;

) separation of gowning and preparation areas from ithe APA by means of airtocks, pass-through
windows lor compenents, supplies and equipment;

fi maintain apprapriate pressure differentials required for the given product and process:

22.3.1 The fllowing minimum specification is described for facility dasign and controls. Additional

requirements may be necessary for specific processes. Production of steriie preparations shouid be
carried out in a clean area wnose eniry should be through airlocks far persennel gr ior goods. Cleanareas
should e maintained io 50 appropriate cleaniiness siandard and suppfied with air which has ail oesn
nassed through tilters of an appreonate efficiency.

2232 There should be separate or defined areas of operation to prevent contamination. For asaptic
processing there should be, as appropriate, an air supply filtered through high efficiency particulate air
(HEPA) filters under pesitive pressure and systems for monitoring the envirenment and maintaining
aquipment used to control aseptic conditions. Monitoring results shouwle be considered when reviewing
batch documentation for fnished product releass.

22.3.3 In addition equipment for adeguate control cver air pressure, micro-organisms, dust, numidity
and temperature should be provided where appropriate. Air fitration systems, including prefilters and
particulate matter alr filters. should be used where appropriate on air supplied to production areas.

22.3.4 Praocessing should be conducted in a cleanroom suite, constructed and operated in
accordance with the air cleanliness standards. In order to control the microbiolegical angd particutate
cleanliness of the varigus gradesiclasses of operation, the areas should be moenitored using various
methods, e9. volumetric air sampling, selie plates, surface sampling {swabs, contact plates}.

22.3.5 The filling of products to be terminally stenlized should be carried out in an appropriate
environment for control of viable and non-viable airbarne pariiculate matter. Extra precautions in the form
of contained work stations and/or larminar air flow protection may be necessary when solutions intended
for intravenous use are filled into wide-necked containers.

22.3.8 Equipment should be designed and installed so thatl it may be easily cleaned, disinfected or
sterflized as required. Exposed surfaces should be snooth, impervious and unbroken in order to minimise
shedding ar accumulation of particles or micro-organisms and to permit the repeated application of
cleaning agenis/disinfectants,

22.3.7 Nan-sterile products shauld not be processed in the same area at the same time as sterile
products.
2238 Vacoines of dead organisms, or of bacterial extracts, may be filled (after inactivation) in the

same premises as other sterile medicinal products. Spore forming organisms should be processed in
separate premises or weil isolated suites at least until any inactivation stage is completed. Live or
attenuated vacgines should be pracessed and filled in premises separate from other processing or filling
operaticns. Different live vaccines should be processed ang filed separately from sach other. Separation
may be achieved in space or, given adequate cleaning and disirfection, in time. Special isplation facilfties
may be needed for highly contagious micra-organisms.
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22.3.9 The processing of animal tissue materialsand of migrg-organisms (not required for the current
manufacturing pracess), the perfarmance of tast procedures involving amimals or micro-organisms, and
any armmai houses, must ke well separated from premisas for manufacturing sterile medicinat orpducts,
with completely separate ventilation systems, and separate staif.

22.3.10 Where equinment, such as filing equipment, connecting lines, and filter holders, is steam sterilized
in autcclaves, it is important that established loading patterns of heat distribution be determined and the
ability to achreve steritization be monitored. Cre way of ensuring replication of the validated conditions is
to foliow established loading configuration diagrams and include them as part of the proeessing record.

22.3.17 Whers equipmant, such as iarge tanks and immodite picing is sterilized in place by the passage of
pressurized steam. itis important that validation consider temperature ano pressure at various locations.
This will identity petential “cold spots' where there rmay be insufticient heat to attain sterility. Some in-iine
filters in piping systems cause a significant pressure differential acress ihe filter, resulling in a temperatine
drep on the downstream side. Cne methad of determining if such a drop in temperature will adverseiy
affect tha steriization procedure ‘nvolves the placemeant of suitable hiclogical indicators at appropriate
dowestrearn ccalicns. Yalidation couid alss ‘nolute measurements of lemoeraiie ang pressura at
warious coirts,

22.3.12 As far as possile, eguipment fittings and services shouid oe designed and installed so that
mamtenance and repans may he carried oul without additional personnel having to enter the clean aseptic
reoms. i maintenance must be carried out within these areas, personnel concerned should receive
aporopriate training in the elements of microbiolagy and sterle area proceduras, When within the areas
they shauld be appropriately dressed, and use tools and equinmert which have been sterilized ar
disinfected. Areas entared for maintenance should he cleanad and disinfecied before nrocessmy
recemmences if the required standards of cleanliness ang aseépsis have not been maintained during the
WQrs.

20.3.13 Recording appatatuses shoult be accurately calibrated on installation and thereafter checked at
scheduled intervais.

22314 vValidation of squipment perfermance an instaflation, is essentfal. Flanned maintenance and
fraquent checks on perfermance are also important for critical items of equipment such as steriltzes, air
fitration systems, and skills. Checks on sizam and hot ar sterfiizes should include heat distribution and
heat penatraticn siudies, Filter afficiency tests sheuld be conducted 2n air sucply systems. Details of
maintenance operations and performance checks shnuld be recorded.

£2.3.15 When Blowfit/seal units are used, particuar attention shoutd be paid to at least the following:
equipment design and quaiification, validation and reproducibility of cleaning and sterilization, backgreund
cleanrccm emvironmeant in which equipment is located, operator training and clothing, interventions in the
critical zone of the equipment, including any aseptic assembly prior 1o the commencement of Hiling.

20318 Charging rooms shauld be designed as aiflocks and used to provide physical separatioq of
the gifferent stages of changing and so rminimizing microbiai and particie contamination of prmeu;twe
clothing. They should be effactively flushed with fitered air. Hand washing faciities shoulkl be provided
aniy in the first stage change.

22.347 Airlecked doors should not be apened simuitanecusly.  Alrlocks should be equipped with
imteriocks 1o avaid simultaneous opening of dogrs.

£2.3.18 Control of lemperature and relative humidity, if nacessary, within defined tolerances and, it
possible, monitored continuously.,
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Aseptic processing facilities shall be designed 1o promots flow of compenents and materials in order io:
a} maintain the microbiotogical integrity of critical processing zones;
b} minimize the entry of contamination from outside the APA, and contain any such contamination so it

does not reach critical processing zones; and
o) prevent mingling of clean and dirty items.

22.3.20  Aseptic Processing Area (APA)

Access o the aseptic processing area shal! be resiricted to guiitied personnel with sufficient airflow and a
positive differential air oressure existing reiative t0 areas outside the APA o prevent contamination of the
APA by adiacent areas.

22.5.24 Processing Zones

22321 Critical Precessing Zones

Critical processing zones shall be identified, and microbial and total particulate specifications shall be

decumented. These zanes shail contain less than 3 5C0 particles of » 0.5 um per cubic metre of air,

NOTE. This quality of air is commonly referred to as Class 100, Class M 3.5 ar Clags A/B in existing,
commanty used national and international air quality standards.

All nraguct contact and component sampling sites in the critical processing zone shall ke maontored for
environmental conrtrol during each cperational shift.

22.3.21.2 Other Progessing Zones
Other processing argas shall contain Yess than 350,000 particles of » 0.5 um per cubic metre of air.

NOTE: This quality af air is commanly referred 1o as Class 10,000 Class M 5.5 or Class C in existing,
commaonly used national and internationai air quality standards,

22.3.21.3 Non-sterile Support Areas
Support areas shail contain less than 3,500,000 panticles of » 0.5 um per cubic matre of air.

NOTE: This quality of air is commaniy referred to as Class 100,000, Class M 8.6 or Class D in existing,
commanidy used national 2nd imernational air quality standards.

Persornel in support areas shall wear garments designed to minimize particulate generata, byt these
garrents normally need not be sterile prior 10 use.

The disinfection and envirgnmertal monitoring of this area is less frequent than that utiized for the
Frocessing zones,

22.3.22 Temperature and humidity leveis shall be specified, controlled and maintained to assure
employee comfart white maintaining product attributes as this has a direct impact on aseptic techniques
and the potential level ot contaminatien.

These requiramants should be met with a full complernent of operational personnel and all equipment in
operation,
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224 AIR HANDLING SYSTEMS -

The basic elements of enviranmental air systems and control programmas require praper design 2nd
control of the aseplic processing facilities including: relative humidity, room temperature, air velocity,
HEPA filtration, laminar airflow, and room to room air balancs,

2241 Air quality and the monitering of particutate matier (viable and non-viable) as a means to
control physical and higlogical contamination in the manutacture of injectabie products, is one part of the
total system of control which should be designaed to ensure compliance with the class imits as tapplies to
areas of manufacture and preparation of product and compenents. These include filtration though HER A
filters into clean rcoms and suitablg filratfon into critical areas.

22.4.2 In the table below and at the end of this chapter are the basic environmental standards for
various operations. Tiesa are arranqed in classes.

ENVIRONMENTAL REQUNREMENTS FOR SPECIFIC OPERATIONS

OPERATIONS WORK ZONE CLEAN ROOM
{CLASS) {CLASS)

Compounding and non-sterile
filtration of bulk 3

Preparation of containers and
¢lesures 3

Washing, drying and
depyregenation of comparents 0000 e 3

Filling and sealing of products to

ne terminaliy sterilized. 2 3
Aseptic Fil 1A 1/8
Ageptic Fill in form fill seal

machine. 1A . K|
Aseptic addition ta sterile

manufaciured product. 1/A, 3

Afiltered air suppiy should maintain a positive pressire relative to the surrounding areas of a lower grade
under all operational conditions and should flush the area effectively. Adjacent areas of different grades
should have a pressure difference of 15 pascals {guidance value).

22.4.3

It should be demonstrated that air-flow patterns do nat present a contamination risk eq. that particles are
distributed from a particle-generating person, operation, machine, etc. to a zone of higher produet risk.

24785—4
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22.4.4 Awarning system should be provided o indicate failure in the air supply. Indicators pressure
differences should be fitted between argas where these differences are important.  These prassure
differencas shauid be recorded regularly.

22.4.5 A determination of airflow patterns shall demonstrate that the airflow (s appropriate ta the
process being performed and shall include irvestigations with the effects of lurbulerce which may interferg
with the sweeping action of the air, These determinations shall be documented.

Airflow patierns, appropriate to the actuai orocess being performed, sheutd be fested for turbulenca that
would interfere with the sweeping acticn aof the air.

2248 HEPA Filier Integrity

Hecapr of HEPA filters shall be accompaniss by 3 supplier's carlification hat ndicaies ihe fiiter has an
efficiency of 98.387% ior the retenticn 21 5.3 um cr iarger particlas,

con irsiallation, HEPA fltars shall be nrzgnty *ested by 3 sutable methoo, 2.0, coid COP test,

Fiters zhail he vewcity tested nencdicailv. and zirlow natterns shall be reagsured whenever an articw
configuraticn change has been introduced. Tests shall be performed in the avent 3f a change in the
situation that might affect the integrity of the filter,

225 SANITIZATICH AND MONITORING

£2.3.1 Microbiclegicas contaminztion shouid oe contrpiled ang meoniteres by aperoiriate procadures
approved by Quality Contrel,

22582 Clearrooms and refated areas snould ke cleaned frequently and thoroughty. Non-disposacle
"sticky mats” should be washed daily. Cleaning activities should be documented as oer an approved
orocedure.

2253 For Aseplic Processing where disinfection is employed (o further reduce the suriace
contaminatian level, the choics of disinfectants and the way that they are used shculd be described in 3
procedurse, tn additior, detergents, disinfectants and antiseptics should be supplied sterile, or be sterile-
filiered or otherwtse steriized ai e use-dilution, or be sterilized as a concentrate ana giluted only with
sterile water, Diluted disinfectants or antiseptics showld not be stored. Containers shouid nothe topped up.

Disinfectants/detergents used should be validated and approved. When disinfectarts are used, more
than one type should be employed. Menitering should be undertaken regularly to detect the development
of resistant strains, Disinfectants and detergents used in Class 1 and 2 argas should Be steriiised priar to
uge,

22.5.4 Fagging shouid net be used as air contaminants are readily dissipated by natural or mechanical
ventilation, Fumigaticn with humidified tormaidehyde vapour may be empleyed o reduce micrepiological
contamination in places inaccessible to surface disinfection, hawever if fogging ar fumigation is used, the
procass should be validated.

22.5.5 Cleanrooms and reiated areas should be monitored at planned intervals for zirborne particulate
cantarmination.

22.5.6 Cleanrooms and related areas should also be monitored at planned intervals for microbiclagical

contamination using a combinatian of "setthing plates”, surface sampling and air sampling and the results
cbtained should be used o determine "warning”, "action™ and "shut-dawn” levels.

OC3B20B3—0 24785—5
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22.5.7 Gowning procedures should be proceduralized and monitored where aseptic filing procedures are
practiced.

22571 Writien gowning procedures, training programmes, monitoring pragrammes and foliow-up
pracedures shall be established.

At’: the fime of entry into the gowning area, staff shall wear dedicated clothing (eg. plant uniform} and
shoes,

Staff shouid enter the gowning area by way of an airlock.

NOTE: Generally, a mesh hair-net and beard cover, if required, are donned at the airlock.
Disposable shoe covers may be used in addition 10, or in place of, dedicated shoes,

Empioyees shafl restrict movement in the APA in order to:
a) Avoid unnecessary movements which can generate particles or create turbulence;
b) Avaid reaching across open containers and exposed praduct and coraponents;
t] Avoid blocking airflow over critical surfaces.

Employees shall regularly check gloves and gowns for proper fit and integrity. Gowned parsannel should
avaid unnecessary contact with walls, floors and cleaned surfaces with taiking among personnel
mirimized.

Personne! condugting filling operations should nat be exchanged during a shift with employees performing
other functions within the APA. Operators working in non-sterile support areas shall not have access 1o
the critical pracessing zone.

2258 Monitoring should be frequent and should take place whilst normal production operations are
in progress. In the case of aseptic filling it should provide the basis for the assessment of aseptic hyniene
throughout the filing process. Results should be tabulated or graphed and assessed and prompt remedial
action taken according to the monitoring standards established. Additional manitoring should be conducted
after particular evenis such as spillages, cleaning, maintenance ar fumigation.

2259 Micro-organisms recovered from cleanrcoms should Ee routinely identified, at least to genus
level.

22510 tn a new unit, with 2 new process or with new operators, microbial monitoring showld be
sufficiently intensive to determine patterns and levels of contamination. Once suitahle conditions have
beer establishetd, monitoring may be reduced to a level which wilt demonstrate maintenance of those
conditions.

22.5.11 There should be specific writien procedures and documentation for:

all cleaning and disinfecting of the AFA

Frozedures shall include wilization of approved agents, the cleaning schedule, disinfectant application,
post-disintection clganing i required, and employee satety precautions, including care and storage of
cleaning aids. Only cleaning agents and disinfecting agents which have been tested, validated and
approved, shall be used.

the dismartling, cleaning and decontamination of all equipment.
-the cleaning of bulk cortainers and their subsequent inspection for release for use in processing.
-the control of external contamination of bulk containers during use,
‘the asgsembly of filters and the connecting of hoses and pipelines.
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22.56.12 ltems brought into cleanraoms, including means of transport, should be of a standard of
cleanliness compatible with the environmental standard for the room.

22.5.13 For Aseptic Processing when eguipment maintenance or testing has been carried out within a
Class 2 or cleaner area, and where the required standards of cleanliness andfor asepsis have nat been
maintained during this work, the area should be cleaned, and, whers appropriate, disinfected and
fumigated befare progessing recommences. This alse applies to broth filling procedures which may
contaminate the filfing area. '

22514 The absence ¢of disinfectant and cleaning agent residuals an product contact surfaces shail te
confirmed.  The manufacturers' instructions should be followed with respect to storage and use.
Disinfectants shall be batched with a stated exprraton date, and cantainers should nct be refiled.
lntarchanging or rotating disinfectants should be reconsidered due to potential changes in environmeantal
flora (isolates). A sporicidal agent may be necessary when enviranmental monitoring indicates the
presence of sporeforming grganisms, melds and fungi.

The effectiveness and frequency of the disinfection procadure shail be determined as patt of the process
walidation. Evaluatior. of the efficacy of disinfectants should te related to the reducticn of Yypes znd
numbers of micra-organisms recovered from surfaces during rcutine environmental menitoring,

Z22.8 PERSONNEL TRAINING

42.61 Responsibility for monitoring the processing of sterile preducts should ke delegated by
management ta a persen competent through frainng and experience in the rerevant aspects of
microbiclogy, hygiens and the correct manufacture of sterite products.  Only the minimum numper of
personnal requeed should be present in the clean area. Personnel invelved with mainterance and
cleaning shouid be trained pricr 1o emgloyment and supervised.

22.6.2 Personned required to work in clean aseptic areas shouid be selected with care to ensure that
they may be rglied upon to abserve the apprapriate discinline and are not subject to any chronic disease
of condition which would present 2n abnormal microbiclogical hazard 1o the product. The same grincizes
should be appiied o visitors ta cleanrooms. Inspections and controts shouid be conducted from autside
the: area as far as possible.

2263 Al personnel Gncluding these concerned with cleaning, testing and maintenanca) should
receive regular traning in cleanroom precedures and in disciplings relevant 1o the correst manuiacture oi
starile products, inciuding hygiene and the basic elersents of microbiology.

22.6.4 When external staff who have not received such training (e.g. building ar mairtenance
contractors) need to be brought in, particular care should De taken over their supervision,

22.6.5 Training should be carried cut upon recruitment of staff and at requiar, pianned intervals in
accordance with a formal training programme. Recards, specific for sach member of stal. should be
maintained.

22.6.8 Personngl invoilved in the manufacture of sterile preparations should mamtain high standards
of personal hygiene and cleankiness and he instructed to report any condition {g.g, diarthoea, coughs,
colds, infected skin or halr, wounds] which may cause the shedding of abnormal numbers or types oi
contaminants. Actions to be taken about personnél who could be introducing undue microbiological
hazard should be decided by designated competent person.

22.8.7 Clothing should be appropriate to the work zone environment in which the personnel will be
working. In addition, the following requirements should be adhered to:

-bulky or fluffy personal clothing shiould be rermoved before aseptic or cleaproom garmants are donned
wristwatches and jewellery, ciher than a simple wedding ring should not be worn. Cosmetics which can
shed pani¢les shauld not be used

-beards and moustaches snould be covered during the compounding of preducts

‘persons engaged in aseptic processing shauld wear sterilized or disinfected footwear and should change
garments at least every working session
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-persons working in Class 2 rooms should wear a single- or two-piece trouser suit gathered at the wrists
and with high neck. Headgear must totally enclose hair and beard and be of the helmeticowl type, tucked
into the nagk of the suit. Footwear should totally enciose the feet, and trouser-bottoms shauld be tugked
inside the footwear

-sterilize non powdered rubber or plastic gloves, when worn, should be disinfected regularly during
operations using a suitable spray and changed at reguiar intervals or when damaged.

2268 Qutdoor clothing should not be braught info the changing rooms assceiated with clean or
aseptic areas, and persannel entering these changing rooms should already be clad in standard tactory
protective garments. Changing and washing should follow a clearly displayed writien procedure.

22.6.9 Clean and aseptiz area clothing should be laundered or cleaned and thereafter handled in such a
way that it does not gather contaminants which can later be shed. Separate laundry facilities for such
clothing are desfrable. It shouid be noted that some methods of sterllization may damage fibres and
reduce effective garments. Washing znd sterilization operations should follow a clearly displayed written
procedure.

2610 For each worker in a class 2 room, clean, sterile, pratective garments should be provided at
gach work session.

227 MANUFACTURING REQUIREMENTS AND CONTROLS

2271 Starting materizls should be selected so a5 to coniain only minimal quantities of micro-
arganisms or pyrogenic material, The material specification should include reguirements for microbial
maonitoring. with limits as necessary.

22.7.2 Precautions should be taken during all processing stages, before and after sterilization to
avoid contamination of the product with mitro-organisms.

2273 Activities and conversation in clean and aseptic areas should be kept 1o a minimum.
Movements of personnef should ne controlled and methodical, so as to avoid excessive shedding of
particles and organisms due 1o aver-vigorous activity and to avaid disruption of air fiow patterns.

2274 Containers and other maleriats liable to generate paricles or fibres should not be taken into
areas of Class 1 or Class 2.

2275 The intervals between the washing and drying and the sterilization of components and
equipment should be as short as possible 2nd subjest to a lime fimit appropriate to the storage conditions.
The interval between sterilization and use of these materiais should also be subject to a time limit.

2278 Aricles required in an aseptic area should be sterilized and passed inte the area in such a
way which wilt avoid contamination of the area.

27T The tima betwesn the star of the preparation of & soidtion and iz sterilization (or sterile
filtration) should ba as short 25 possible and subjec 10 & imit for each produst that takes inte agcount its
compasifion and the prescribed method of storage.

22.7.8 Unless special starage presautions are taken, buik solutions should have no greater volume
than can be filed in one working day and should be filled into final containers and sierilized within one
working day.

22.7.9 The microbiological load of products should be as iow as practicable prior to sterilization eg.
all solutions should be passed through 2 bacteria-retaining filter immediaiely betore filling.

22,7.10 Each procedure used for the sterihzation of a particular quantity or volume of a matetial,
camponent, of product should have been demanstrated Io be effective and reliable by suftable validation
studies.
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22.7.11 Batch processing records for sterile products should include details of the sterilization af the
components and equipment used.

22712 Water treatment plants should be designed, constructed, and maintained ko ensure the
reliable praduction of water of the required quality. They should not be operated beyand their desigred
capacity. The water should be produced, stored and distributed n such a manner as to discourage
microbial growth (eg. by constant circulation at temperatures above 70°C, and avaidance of places whera
water may remain stagnant such as U-bends, 'dead ends' and il-designed valves}.

22.7.13 Water sources, water treaiment equipment and treated water should be monitored regularly for
chemical, microbial and pyrogen contamination as relevant, Records shoufd be maintained of the results
of the monitoring, and of any remedial action.

22.7 14 Unsterilized distiled water intended for further pracessing or sterilization should not stand for more
than a short time unless special precautions arg laken, such as storage above 657°C, to prevent hath the
arowth of bacteria and the conseguent development of pyregens.

22,715 ‘Nhere water or sciutions are heid in sealed vessels, any pressure relief outlets shouig e
protectad by nydrophobic mictabial air fiters,

22.7.16 Cemponents and caniainers should be hardled after the tinal cfeaning process in such a way
that they are not subject to recantamination. The final rinse shouwld be with purified water of appropriae

cruality.
22.8 YALIDATION OF ASEFTIC PRCCESS

22.8.1 Aseptic processing and filling equipment, used in aseptic work procedures and environments
should be validated for their overall performance at the time of qualification and at reguiar inervals
thereafter by test runs in which suitable sterilized agents which will not inhibit microbial growth are passed
through the routine procedures up 1o the sealing of filled final containers. In the case of liquid procassing
the test agent should be soybean-casein digest medium and the filled sealed containers should ke
incubated ior at least 14 days at 3+ 2 °C, When appropriate to the product, other media or temperatures
may also be used. Inthe case of solid or semisclid processing, a process should be devetoped to imrtate
the filiing operation as closely as possible. FUll microbicicgical test controls should be carried out.

22.8.2 For each container type, at least 3 000 typical containers should be filled to the lapelled
quaritity and sealed in an undivided test run. The test run should be carred outimmediately after a regular
production run and in “warse case” conditions, No growth shouid he observed in the incubated comntainers,
but production may continue ¥ not mere than three containers show evidence of microbial growtn after
incubation (i.e. contamination rate of not more than 0,1 %)

2283 Initfal validation should empioy at 'east three runs, which shouid not be continuous, but
considerafion should also be given to employing more than 3 000 units in subsequent runs in order 1
reach statistical significance it estimating the contamination rate.

22.8.4 Cantinuing validation should occur at least twice per year tar each shift for each filing/sealing
ling, All personnel shauld take part in 2 redia fill at least ance per year. The duration of the run shoutd be
sufficient to caver all manipulations that are normaily parformed in actual processing at fifling rates
comparable to standard Production.

2285 Medium should be made 10 contact the entire inside surface of the tontainers being filied at
intervals during the incubation period, e.g. by swirling ar tumbling. Media fertility and stasis tests should be
carried qut,

2286 Cansideration should be given to validating the ability of the medium used to grow micro-
organisms recovered from envirgnmeantal monitoring or from sterility testing.

2287 When a new aseptic process is introduced, when any significant change is made in such a
process or in the equipment, when staff are being trained and at regular intervals thereaftar, ihe efficacy of
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aseptic procadures should ba validated, eg. by filling a sterile liguid mrient medium or powder and testing
for the incidence of contamination, Such fillings shiould be carried out under normal operating conditions.

2288 Procedures shall be in place describing the operations of all critical equipment. The
gualification ol eguipmem generally includes calipration, instabation gualffication {1Q), operafion
qualification (OQ), and pertormance gualification (PQ).

2288 Processing equipment such as sterilizers, component washers, filters, fillers, closure
placement equipment, sealing machinery, and lyophilizers shall be qualified as part of the overall
programme. Product contact surfaces shall be sterilized and process validated.

22.8.10 Process related utfiies such as puritied water, waterdor-inpsction, pharmaceutical
compressed air {and/or other gases), clean or water-for-injection steam, and clean-in-placefsteam-in/place
systems shall be validated,

22.8.11 The following measures shouid be addressed for steam-in-place systems:

a) gisplacement and eliminatian ol entrapped air;
(oH constani bieeds or steam fraps at all low points to efiminate condensate buildup;
ol strict adherence to the steam-in-place procedures;
di proper mantanance of the integrity of the system afier the process;
e} strict adharence to the maximum filter specifications for temperature, pressure, and
fiow, and
f) avoidance of back pressure on filters during steam-in-place.
228 STERILIZATION PROCESSES

£22.8.1 Gengral

22 9.1.1 Sterilization can be affected by moist or dry heat, by ethylene oxide (or other suitabie gaseous
sterilizing agent), by fitration with subsequent aseptic filling into sterite final containers, or by irradiation
with ionizing radiations {but not with ultraviclet radiation). Each method has its particular applications and
limitations. Where possible and practicable, heat sterilization is the method of choice.

22.8.1.2 For effective sterilization, the whole of the material must be subjected to the required treatment,
and the process must be designed and monitored to ensure that this is achievad.

22.9.1.3 Before any sierilization process is adopled, its suitability for the product and its efficacy in
achieving the desired sterilizing conditions in all parts of each type of load t¢ be provessed should be
canfirmed. Such validation should be repeated at suitabie scheduied intervals and whenever significant
modifications have been made to the equipment, Records should be kept! of the results.

22.9.1.4 Products which are intended to be sterile, should be preferably heat sterifized in finat sealed
comainers, Eaan cytig of heal sterilization shouit be monitored by means of {emperature probes o
dotarmine if the heat distribaiion in the sieriization vessel is uniform.

22.9.1.5 The charts of automatic recorders of cycle parameters should constitule part of the batch
processing records of sterite praducts and should be marked to identify the batch or batches to which each
applies.

22.9.1.6 Each separate sterilizing basket, package, pallet etc., of products of comporents undergoing
sterilization should be fastenad to ensure its integrity and should bear in a conspicuous posttion a visual
indicator to demonstrate whether or not it has passed through a sterdization cyzle.

22.8.1.7 To verify the continuing effecliveness of dry heat stetilizing cycles, suitable micrabiological
indicators of known high resistance to the dry heat sterilization process should be included in sterilizing
cycies and placed at representative locations in typical loads. The indicatars should be located in the maost
difficult-to-sterifize site within the sterifizer and, where appropriate, within the produgt.
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22492 Moist Heat

22.9.2.1 This method is suitable only for water-wettable materials and agueous sciuticns. Cther materials
must be sterilized by other methods.

22.9.2.2 Maist heat sterilization is achieved by eXposure to saturated steam under pressura in a suitably
designed chamber. Under these conditions there is an exact refationship betwaen steam temperature and
pressure, Dut the pressure is used solely to obiain the ternperature required and otherwise contributes

nothing to the sterfiization process. The temperature and not the pressure must be used to control ang
momnitor the process.

22.2.2.3 Whilst temperatures and periods of treatment are recommended in official compendia, (e9.121 °C
for 1€ minutes). cther combinations of temperature and time can be used provided they have been
validated. It is important to recognize that the temperature-lime refationship is complex, that at
temperatures below 115 °C dispropertionately long pericds of fime are required, and that as temperatures is
reduced, the process may become progressively less reliatie,

22.3.2.4 ltems 10 be sterilized (other than aquecus medicinal products in sealed containers) shouid be
wrapped in 2 material which ailcws removal of air and prevents penestration by migro-crganisms atter
sterflization. Al parts of the load should be in contact with water or saturated steam at the required
iemperatura for the required time.

22.8.2.5 Unless special pracautions are taken, air must be displaced from the chamber, and from
materials within the chamber, either by a period of frea steaming before the steriiization eynie begins or by
use of a vacuum pump.

22.3.2.6 Mixtures ot steam with air may be used for steriiizing sealed containers of aqueous fluids
provided that steps are taken {c ensure hemogeneity of the steam-air mixture throughout the chamber,
and the process has been validated,

22.9.2.7 Sufficient time must be allowed for the whale of the load to reach the required temperature before
measurement of the sterilizing time-period is commenced. This time must be determined for each type of
load to be processed before the methad is adopted.

22.9.2.8 Care should be taken to ensure that steam used for sterilization is of suitable quality and dees
not contain additives at a leval which could cause contamination of product or squipment,

2283 Dry Heat

22.8.3.1 Ory heat is suitable for sterilizing equiprment, non-aqueous liguids and other materials which can
withstand the temperatures required. Various combinations of temperature and tims are recommended in
cfficial compendia but other combinations of temperature and time can be used provided they have been
validated.

22.9.3.2 Heating should be carried cut in an oven or ather equinment which will achieve sterilizing
conditions throughout the load. The method of ioading used should not be such as to lead to an unaven
temperature distribution.

£2.9.3.3 Before the timed sterilization pericd beging, sufficient timse must be allowed for the temperature of
the whole load to reach the requisite level. This time should be determined for each type of load o be
processed, and the timed sterilization period should nat start until the entire ioad is known to have reached
that level

22.9.4 Filtration Sterilization

22.8.4.1 Sterilization by filtration should only be employed when heat sterilization cannetl be applied
pacause of its detrimental effect on the active ingredients.
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22.9.4.2 Solutions or liquids can be sterilized by filtration through a sterile filter of nominal pore size of §,22
micron {or less), o wilh &1 least equivalent micre-organism retaining properties, into a previously sterilized
container, Such filters can remeve bactena and mowlds but pot all viruses of mycoplasmas.

229443 T_he integrity of the fitter assembly should be checked by an appropriate mathod, such as &
bubble-point pressure test or forward-flow pressure test immediately before and after use. Abnormal

filtration fiow-rates should be noted and investigated. Results of these filter-integrity chacks should be
recorded i the batch record.

22.9.4.4 Any potentially filre or particle releasing filter should be iollowed by a downstream non-fibre
releasing filter that wili retain such parifcles.

22,845 itis intended to use a filter for an extendad period, the effectiveness of the progess should be
validated, taking info account such aspects as the micrabial content of the solution, the capacity and
effizacy of the fiter and its housing, and the polentiai for growth of organisms on or through the filter, It is
preferable not to use the filter far longer than ane warking day.

22.9.4.6 Due to the potential additonal risks of the filtration method as compared with other sterifization
processes, a sesond filtration via a further sierilized micre-organism retaining fiter, immedeately prior 10
filng, may be advisable.

22.9.4.7 The time interval between sterilizing a bulk solution by filtration and filiing it into final containers
should be kept to a defined minimum, appropriate to the conditions under which the filttered bulk is stared.

22.9.4.8 Filkers should not adversely alect the guality or content of solutions by removal of mgredients
froim tham o by reieass of substanges into them, Asbestos filter pads should nst be used for filtration of
carentera! products. Filters should be ireated as staning maletials and subjected to guality control. Filters
must be sieriiized wnen aseptic filling ts carried out.

22.84.9  Anynew or modibed filtration svstem for sterilization should be validated for integrity before it
i placed in service and a record of such validation kept. Only positive pressure filliration should be
employed,

£2.5 4,10 Where the bulk batch is divided into lots tor different sterilization or lyophilisation cycies, all such
ints snoald be distinguisnable irom ore another, by label and in the records.

[
[EA]

DERCN= Siologica! indizators

3
13
18]
in

1 Biglogizal and chemizal indicators used alone are not acceptable as proat of sterifiyy.

22.8.2.2 Biologza indicatars {i.e. preparatons of bacterial cullures, usually spores oi selectad resistam
strains! are mucn lass relizble than physical manitoring mathods (sxcept in ethyiene oxide stediization).

o

Lo

5.5 Bing precaulons most pe taken when nanding bioicgizal indizators due 1o e nazard of
dusing polental contaminants into an oihenwas misronisisgicaky clear. area.

£l ey

ity

22.9.5.4 Microbiological indicators shouid be treatsd as siarting materials and subjected to quality contral.
2256 Chemical indicators

2% %61 Chemizal indisators are avalable for heat, ethylens oxide and radiation sterilization, usually in the
iorm of adnesive tapes or patches, colour spot cards, small tubes or sachets. They change colour as a
resuit of chemical reaction brougnt about by the sierilzation prosess, butit is passible far the change to
take place before the sterilizing time has been completed, and henze, with the exception of plastic
dasimeters used in radiation sterilization, they are unsuitable as proof of sterilization.

22 G.8.5 Certam other substances with metting points which coincide with the stenlization lemperature may
be vsed as indicators in heat sterilization. They indicale that the temperature has been reached, but not
that it has been maintained, or for how lang.
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£2.8.6.3 Radiaticn-sensitive colour discs, not to be confused with plastic dosimeters, are usad to
differentiate between packages which have been subjected to rradiation and those which have not. They

are not ‘ndicater: of successtul steritizaticn, and the manitering of radiaticn sterilization by calibrate
plashc desimeters is the only way of 2nsuring that the stenlizing dose has been given.

2287 Ethyiena oxide

22.4.7.1 This method shoug only Se used when no other method is practicable. During crocess vatidation
it shauid De shown that there is no damaging effect on the product and that the conditions and time
allowed for degassing ara such 25 o reduce any residual gas and reaction products o defined acreptaile
iimitg for ihe type of zrocuct or naterial,

22.9.7.2 Cirect coniast between gas and microbiai 2al's 1s essential; orecautions showd be taken o avo
ile presence of organisms likely io oe encicsed in matenal such as erystals gr drred protein. The naiure
and quarntity 3 the sacxaging materais can significantdy affect ke vrocess,

22275 Fefore 2ennsUrs 0 me Jas, e matsnal sncuid Be rougnt inte aguiiibrium anth sha numiding ano
‘SMLsrEiLre EaUed T e Ziccges. Trg dme raguired lor thig should oe talancsd aginst anoosing
need o mirimise the time sefore sterilization.

1
[\F)

Ll
1
B

.5.7.4 2aen stefiiizanen gycle should De monitored wiih suitable bioicgical indicators appropriatery
rhuted Inrougn e e, The miormation 20 cotained shouid form part of the bacn record,

¥

22.5.7.3 Recoigs thouid e oMEined of the e iakeén o cumpiete the cycle, the oressure, lemperaiura
and humigily wiEhin the cramoer Junng the orocess, the gas contantration and wial amaount 2i gas used.
The pressure and tempgrsiure recorded qunng the cycie shiould form part of the batch record.

22,9 7.3 After stenifzaticn. the icad snouid He storad :n a controlled manner under ventilaied conditiors o
ailow rasidlial gas and ‘eatlion products o oe reduced o defined validated ievels,

2283 Radiation

22 8.8.1 Radigton s:erlization is usea mainly for sterlization of heat sensitive matsrials and aroducts.

22.9.8.2 During the starizaticn procedure the radiavon dose should ve measured. For this purmese
Jdesimetry indicators which are independent of dose rate should be used, giving a guantitative

"neasurement of the dose raceived by the product itsefi. Dosimeter absorbance should pe read within &

3nan geriod atter exposure o radiation,

22.5.3.3 Tne total radiaticn dose snould be administered within a predetarmined ime saan,
£2.9.9 Air Removati

THE removal CF air irom a steam- n-giace system may be accamplished by one of two methods:

al by grawvity
o] througn the use of vaguum

22310 Condensate Removal

Condensate should be coninuousty removed from ail low points to maintain sterilization conditicns in the
system.

2231 Post-sterilization system integrity

System integrity shall be maintained after sterilization. The system should then be purged of stearn and
nondensate and maintained under positive pressure until ready for use.
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NOTE 15: The intraduction of gas ¢an dry the system priar to use, which is very important if the product to
be processed is non-agqueous.

22.8.12 Depyrogenation

Data should be available that demonstrates a knowledge of the (or endotoxin) loading on components
prior 1o treatment in a depyrogenation process. When a depyrogenation process is used, the data shall

demonstrate ihat the process will remove a greater quantity of endotoxin than may have been originaily
present in the companent or produst.

NlOTE: Plastic medical devices and/or containers may be depywogenated by rinse processes, andior
high temperature mouiding, and/or extrusion processes prior to filling. Rubber compound stoppers may be
rendered pyrogen-free by multiple cycles of washing and rinsing prior to final steam sterilization. The finai

rinse shauld be water-for-injection quality.
22913 Gases

Compressed air shall be dry and cil-iree. Al compressed pases that contact products, containericiosures
or product contact surfaces shali be filter sterilized.

22.9.14 Processing Time

The total time for the pradust filtration and filling operations, and hotding time after filtration and prior to
filing, shall be lirnited to a defined maximum. Elapsed time between component washing and steriiizing
should be minimized.

22818 Sampling

All product contact and component sampling sites in the critical progessing Zone shafl be manitored for
anvironmental control during each operational shift. If the environmental control programme indicates that

specified limits are exceeded, corrective action shall be taken in accordance with written procedures.

Other processing zanes shal be moniiored {requently, with sampling frequency based on classification of
the zones and testing data.

Sampling in critical processing zones shall be performed in a manner which presents a minimal
contamination risk o the product.

Support areas snali be roubnely monitored, but may be monitored on a less frequent basis than
processing zones '

22.8.15.1 Sampling Sites

Sampling sites should be derived from and consistent with those used during validation aclivities. The
individual sampling sites for each programme should be at the discretion of the manutacturer refiecting
differences in facilitvequipment design and processing parameters.

2210 QUALITY CONTROL

22.10.1 Sterility Testing
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22.10.7.1 A test for sterility must be carrfed out on samples from each bateh of sterile praducts except
for products for which approval to omit the test for sterility has been specificaily granted by the inspecting
authority,

22.10.1.2  Where a batch of product is sterilized as a series of Iots, each of which is subjected fo a
separate sterilizing cycle o is subjected in processing to different treatment which may affect its sterility,
2g. different lyophilisation cycles, each lot shouid be tested for sterility.

22.10.1.3  Samples for the test of sterility should be taken:

inthe case of aseptically prepared products, at regular intervals during the filing operation so as ta be
representative of the whote of the bateh or filing session. In particuiar the sampfes shouid include
containers filled at the beginning and end of the batch and after any significant interruption of work.
Resampling for retesting must foilow the same pringiple. Where possibie, the first and last units filied
shou'ld be part of the initial sample from ali prescribed locations and at all prescribed times . These should
he divided betwaen test samples and retention samples.

-records should be kept of the resuits of 2l sterility tests and contrel tests.  Contamination rates for
different producis and for different sterility test technigquas should be calculated pericdically and cormpared.
and their significance assessed.

for products which have been heat sterifized in their final containers, cansideration sheuld be givento
taking samples from the potentially coolest part of the |cad.

22.10.2 Pyrogen Testing

22.10.2.1 The water usad in the preparation of sterde praducts should be tested for pyrogens at least ance
per week and after any repair or disturbance to the system, using, for example the limuius amoebocyte
lysate test. Sampling should include "worst case” situations, including start-up. Water for injection stored
heiow 85 °C should be tested at least twice weekly for microbial and pyrogen contarnination.

22.10.2.2 Appropriate samples for pyrogen testing should incfude those taken from the first units filled, the
last units filled, the first urits filled immediately following a break in the filling line (eg. a filter change) and
the: first units filled {ollowing pralonged downtime pericds, i.e. one haur or more.

22.10.3 Media Fills

Media filling in conjunction with comprehensive environmental manitoring of the aseptic area can be
particularly vaiuable in evaluating the aseptic processing of sterile products. The media fill should simulate
the aseptic pracess as far as reasonabty practical.

Scheduled media fill requalifications shail ocour at least every six months for each aseptic process and
filling lire. The madia fill run shall be of sufficient duration to cover all manipulations normally performad in
actual processing. Media fill evaluaticns shall be incubated for at least 14 days at temperature ranges of
20-25 and 30-35. Requalification acceptance criteria shall mest the number of runs and total filled units
which is summarized as follows;

a) For production batch sizes of less than 500 units, 3 media fill runs of the maximum batch size shall be
conducted,

b) Alternatively, for smali praduction baich sizes where infrequent batches (less than 4 per year) are
filled, or for clinical batches, it shall be acceptatie to requalify the process of line by performing a single
media fill run, containing a guantity of units at least aqual to the production batch, immediately after the
praduction batch is filled.

¢ For production batch sizes between 500 and 2,899 units 1 media fill run of at feast the maximum
batch size shail be conducted.
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d For production batch sizes greater than 3 000 units, 1 media fill run of at least 3 000 units shall be

conducted,

Guidance values for microbiological monitoring of clean rooms in operation

Maximum numbear of viable organisms ()
GRADE arr sample settle place contact place glove print
cfurm? {80mm} (85mmj 5 fingers
ciu/d hour cfu cfu
A <11b} ! <1 (b} <1(b) <1 {p)
B 10 5 5 5
C 100 50 (e} 25 -
D 260 100 {2) 50 -

Motes:

(a) Recorwnended limits for contamination may be exceeded on isolated accasion and require only
an examination of the production conditions and the conirol system. It the frequency is high or
shows an upward trend then action shouid be taken.

{b) Low vaiues invalved here are only reliabie when a large number of samples is taken.

{c} For Grades C and D settle piates may be exposed ior less thar 4 hours,

l— Grate Examples of operations

i A Aseptic preparation and filing. Filling of products to be terminally sterifized

| when products are unusualiy at risk.

j B Transfer and storage of containers of freeze-dried products and components
for aseptic fiting.

C Freparation of solutions and components for subseguent sterile filtration and }
| aseptic filing. Preparation of solutions and components for subsequent filling
; and terminal sterilization when preducts or components arg considerably
! exposed or unusually at risk.

1 Filiing of products to be terminally sterilized.
i D Preparation of selutions and components for subsaquent filling and terminat

sterilization.
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22.11 FINISHING OF STERILE PRODUCTS
22.11.1 Ampoules should be seated by a "drawing-off® technigue rather than by tip-sealing.

22.11.2 Containers sealed under vacuum should be tested for maimtenancs of that vacuum after an
apprapriate, pre-determined delay,

22.11.3 Filed comtainers of parenteral products for administration to humans should be inspected
individually. When this inspection is visual it should be done under suitable conirofled conditions of
#lumination and background. Operators doing the inspection should pass regular eye-sight checks, with
spectacles if worn, and be allowed adequate breaks from inspection.

2211 4 Where automatic/electronic/photo-eleciric methads of inspection are used, the effectiveness of the
equipment shouid be validated and its sensitivity monftored.

22.11.5 Tests to demanstrate the integrity of seals of closures on praduct containers should be carried out
during the production of gach batch, These results should form part of the batch processing records.

22.11.8 Whergver the nature of the product makes it possible, every filed and sealed container of
parenteral product should be tested for physical defects and for pariicutate contamination.

22.11.7 ltis appropriate to manitor and control the micrabicfogical content of the water and other materials
used in the leak test procedure.

2212 BATCH RELEASE

22.12.1 The decision to release a batch of sterile product for use should take account of not only the
specific production records and results of tasts performed on that batch, but alse the cumulative test
records and information gathered from the monitoring of the environment, personnei, intermediate
products, equipment and progesses, both before and during the manufacturing of the baich.
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CHAPTER 23

ISOLATOR TECHNOLOGY

23.1 PRINCIPLES

23.1.1 Isofator technoleqgy is now widety used and accepted for the aseptic processing of
pharmaceuticats. The use of barrier systems ofters improvernents in the handling ot pharmaceutical
products in circumstances where product pratection and the maintenance of asepsis, andior operator
pratection and the controf of hazardous substances are critical requirements. Isolators have several
advantages over conventional clean rooms and laminar flow cabinets for aseptic preparation and
dispensing of injections. Isulators provide an acceptable level of sterility assurance for aseptic
operabions. lsolators cannot be regarded as totally sealed uniis since access 1o the contralled
workspace must be open when materials are transferred into and out of this area and the workspace is
continuausly supplied with HEPA filtered air. Other than this air supply, the controlied workspace of the
isalatar will, when in use, be sealed from its background enviroriment.

23.1.2 Gritica! SOP's include those detailing sanitisation, introduction of material, withdrawad of
matertal. and traimng of personnel.

23.2 DEFINITION OF TERMS

23.2.1 isolator

£ containment davice which utiises barrier technology for the enclesure of a controlied workspace.
22.2.2 Tvoe i 1spiaatar

& isotater primarily designed to protest the product from process-generated and external factors that
would compromise s quality,

23.2.3 Type 2 isoiator

An isolator designed to protect the oroduc: from process-generated and external factors that would
compromise s quality and 10 protect the operator from[n hazards associated with the product during
ooeration and in the event of tailure,

22.2.4 Airloo

Ar 8a2i2580 Space with o of more doars and which is interpossd netween the controllec workspace
and the background environment of the isolator, for the purpase of controlling air fiow betwesn them
and io faciitate the transfer of materials batwean them.

JLED Aiarm

An audibie andior visible signaling system whish warne of & iauk zonditon. [t mustincorparate &
device to ensure that I cannat be cancelsd unti correclive astion i taken.

2326 Background Envircnmant

The environment in which the isclatar it sitec. Background environments ars categorised in table 3.
23.2.7 Controlled Wark Space

An enclosed space constructed and operated in such a manner and squipped with appropriate air

handiing and filtration systems to reduce to a pre-dstined level the introduction, ganeration and
ratention of contaminants within it.
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23.2.2 Critical Zone

That part of the controlled workspace where containgrs are opened and product is exposed.
Particulate and microbiclegical contamination should be reduced to lavels appropriate to the intended
use.

23.2.9 Decontamination

A process which reduces contaminating substances to a de-defined acceptance level.

23.2.9.1 Sanitisation

That part of decontamination which reduces viable micro-organisms.

23.2.9.2 Particulate Decontamination

That part of decontamination which reduces visibie and sub-visible levels o a defined acceptable
level.

23.2.3.3 Chemical Decontamination

That part of decontamination which reduces chemical centamination 1o a defined acceptance level.
23.2.10 Docking Device

A sealable chamber which can te {completely remaved from or locked onto an isolator and then
apenad without contamination passing nlo, or out of, the controlled workspace or the

chamber.

23.2.11 Exhaust Filter

A fiter through which tha exit stream of ait from an isolatar

23.2.12 HEPA {High Efficiengy Particulate Air} Filter

Filters with no greater than 0,003 % penatration of 0,5 um particles when tested according to BS 3928,

23.2.13 {aminar Flow

Airflow in which the entire body of air within a confined area moves with uniform velecity along paraliel
flow lines.

Nats: May aiso be referred to as "unidirectional flow'.
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£3.2.14 Sterilisation

The process applied to a specified field which inactivates viable micro-organisms and thereby
transforms the non-sterile field into a sterile one.

23.2.15 Transfer Chamber

A device which faciitates the transter of goods inte or cut of the controlled workspace wihist
mintmising the transfer of contaminants.

23.2.16 Transfer Hatch

See Transter Chamber.

23.2.17 Transier 1saiator

A separate isolator which can be fixed or removable and which is attached o the main aperational
unit, acting &s a complete transter davice.

23.2.18 Transter Device

A device, which can bs fixed ar removable, which allows materiais to be transferred into or out of the

controlled
23.218 Transfe; Fart
See transfer chamosr

23.2.20 Transfer Systam

The process o transter of materials intec and out o the isolator through a transter device.
23.2.21 Turbulent Siow

A flow of air which is non-laminar.

(22,3 ISOLATOR DEEIGH PRIMNZIPLES

Aftnaugh the spesifications shoutd not be restrictive, there are basic design parameters to which
izalators should coniorm,

23,31 Alr input may be izminar flow, turbulent flow, or a comhbination of the two.

2332 The critica! zone of the comtrolled warksnace should e eguivatent to the EC Grade A, bt
the aifiaw in a2 omiizal Zomc mees ool be ammar flow (see 255,30

23.3.3 [F the isclator iE not supphied with 2 iaminar air iow system, teste should be periormed s2
as to confirm that only air compfying with the requirements of EC Grade A is applied to the critical
zone. Air should he sfisstively swept trom the controlied warkspace and stariling vortices. Stagnant
areas should not exist.

23.3.4 Type 2 isolators shodd operale under negative pressure,

23.3.5 Type 2 isalatars for use with radiopharmaceutizals showld insorparate an approprlate
radiation protective system against ionising radiations.

23.38 For cperator protection, in the event of 2 breach in type 2 isalators & minimurn treach
valocity of O,7m sec- should be maintained.
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23.37 The ranster of materials into and cut of the cantroiled workspace is a critical factor of the
isolator's operation, The transfer device separates the background environment from the Grade A
controfled workspace. It should be designed such that it does not compromise the Grade A controlled
enwvirgnmant. To this end an interiacked device will provide greater security. The size of the fransfer
device should be sufficient to allow all necassary materials and equipment to be passed through

Note: Comnussioning studies should inctude tests to confirm that contaminants will not pass
from the transfer device into the controlled work area. A fully vaiidated transfer procedure shouid be in
place.

23.3.8 Allinternal surfaces (including seals, holes, screws) should be accessibie to the operator
for tleaning and disinfection purposes without campromising the isolator's integrity. They should be
resistance 1o cofrosion by cleansing and disintecting agents and should be capable of withstanding
gaseous disinfection or sterilisation. .

23.3.8 The prassure differential betwaen the Grade A controlied workspace and the background
environment showd be contmuousty ranitored.

23.3.10 Al fiters in isalators in which hazardous substances are handled must have a safe
change faciily. Both the manufacturer and the user should be rmade aware of the risks associated
with changing filters,

L]
23.3.11 All exhaust (or re-circulated) air should pass through one or more HEPA filters. Extract air
trom type 2 solators should normally Be ducted to the outsids through one or more HEPA fiters and
another necessary absorption media (eg. carban). Where isclators are used infreguantly or low |evels
of hazardous materials are handlied, then the exhaust air may be re-circulated into the background
environment through two HEPA filters ip series provided the risk has been assessed and has bean
shown 1o be low risk. (Far further details of exhaust filters see also appendix 5.1

23312 When designing isolaters, consideratian shauld be given to aptical clarity, kghting, noise
levels, humidity, electrical safety, temperature, vibration, ergonarmics and the comfort of the operator |
s

23373 Pressure difierentiats and the direction of alr flow should be such that whan the access
hetwean the transfer sysiem and the controlled workspace is open, conmaminants will not pass into the
controlied workspace and, agciionally i type 2 isalators, operator protection is atso maintained.

23314 if 2 fixed 1ransfar device has its own air supply it should be HEPA filkered,

2337k The air change rates in 21! parts of the isolator system should be sufficient to maintain the
defined grade of anvironmant
Mot The air change ratz will be susk that any unfiltered air that enters the isolator or ranster

aovice win D nurpat irm, he svstam witnin S minies,
22510 The fan snouid nd be capahie of gamaging tne filters in 1hair maximum leaned state.

23.3.17 Isglators should have the fagiiity to enable routing leak testing and particle counts to be
carried out in the isolator Hself and in its transfer devices. Where access points are orovided for test
endipmeant they should be labellad.

»£3.3.18 The isolator should be designed so that the HEPA filters can be integrity tested in situ.

234 THE 5ITING OF ISOLATORS

2341 Isoiatar(s) snouid be sited 10 a dedicated roomsis) used only for the isolator and its
ansillary equipmsnt and related activities. The interior surfaces of the rooms {walls, floots, ceiling)
should be smonth. free from cracks and open joints. They should not shed particulate matter and
shauld allow easy and eifective cleaning and sanitisation,
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2342 The classification of the background envitonment in which the isclator is located will
deperd upon the design and, operational characteristics of the isclator, but should be at least grade 3,
When deciding on the siting of isolators, consideration should be given to the following:

The type of isclator - type litype 2,

The transfer system - see appendix 1.

The level and frequency of use i.e. dispensing/ preparation/manutaciure.

In order to address these variables, isolators have been classified aceording to the transfer system,
Details of the different transfer systems and the corresponding transfer devices are shown in appendix
1. The background environment for the isolator can then be categorised as |, 11, I, IV, ¥ ar EC Grade
A-D depending upan the transfer system and the use to which the isolator will be put {tables 1 and 2).

2342 The definitions of air quality categories {-V are given in 1able 3. The cateqories have been
defined according ta their permitted levels of viable and nan viable particles. For comparative
putposes, the requirements of the different envircnmental classificaticns from commaonly quoted
standards documents are also included in the table.

it should he noted that the levels of viahble micra-crganismes for categories 1-1Y of the background
snvircnmant are more stringent than then nearest grade of air quality specified in the EC GMP,

2344 For pharmaceutica! applications the major criterion upon which the background
environment is categorised should he the risk of microbintogical contamination of the produst. For this
reason the enwvironment has heen classified in this document according to the number of viabie
organisms that can be detected.

It is recognised however that environmental testing is not a guarantee that environmental quality is
maintained.
Frocedures and guality systems should be used to provide the necessary tevel of quality assurance.

235 FACTORY ACCEPTANCE TEST {FAT)

23.5.1 A factory acceptance test (FAT) should be performed. The report should cover at least a
check against Customer Order for completeness, visual check for appearance and identification, the
record of serial numbers of filters, dimensional check, electrical instailation and safety check,
functionat check, including operation of Intertacks and alarms and documentation dossier.

23.6 INSTALLATION GUALIFICATION {1Q)

23.8.1 Qualification data (records) of the isclator should at least cover installation qualification
(I3}, i.e. integrity and leakage test, filter integrity test, filter mounting integrity test, instrument check
and calipration as well as functional check of all operating systems.

23.7T OPERATIONAL QUALIFICATION (OQ)

23.7.1 Qoerational qualification (QQ) should be performed,

23.7.2 Records shouid cover checks an air flow rates, pressures controlled within specitied limits, air
flow patterns, temperature and humidity patierns, particla counts as well as noise and light levels.

23.7.3 Testing of filters and filter housings shouid be done at regular intervals.
23.7 4 The vibration effects of HYAC fans and filing equipment on joints and particularly an hepa filter
clamping systems should be tested. Maximum limits far vibration should be se1, monitored and

contralled.

23.7.5 The ventiiation/filtration system should be apprapriate for functions performed in the isglator
and should be validated.
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23.7;;5 Leak tests of the Isalator should be performed on a regular basis, incluging the glove/sigeve
Z%SB I[-‘T]I':;HFDHMANCE QUALIFICATION {PQ)

23.8.1 Performance qualification {PQ) should be performed.

2382 Sterilisation cycles with standard [vadings shauld be developed and validated.

23.83 Tnere should be relevant SOP's with respect to operations being performed.

2 2.9 MICROBIOLOGICAL MONITORING

23.91 General

Viable particle monitoring for micro-otganisms and non-visible particla monitors should be performed
at regular intervals.

A pian of the isolator should be prepared with coded positions for settle plate, swabbing and air
sampling sites, The follewing methods may be employed:

23.98.2 Zettle Plates

Coded and dated, sterle, tryptone soya agar plates should be exposed far twa hours at all test sites
within the isolator. These shouid be incubated in accordance with a written SOP at the appropriate
temperature for up to five days, or as otherwise chosen by the microbiologist.

2253 Surface Samples
Surface samples at coded sites using sterile contact piates or stefile moistened swabs should be
taken

MNote: Each sample site shouid be sanitized to remove any material transferred 1o it guring the
sampling process.

23.8.4 Active Air Sampling
Samples should be taken al the ¢oded sites,

Where the test utilises standard plates or strips. these should be incubated at the appropriats
temperature for up 1o five days.

The point during the production prasess that finger dabs should be carned out shouwld be dsfined eg. at
a break time or end of 2 day's work, in accordance with a written S0OF

23.8.6 Broth, ar Media Fills {Mediz Process Simulation)

The broth fill is a validation procedurs that challenges both operator and facilities. The purpase of
broth fills is to simulate routine aseptic operations in such & way &s to produce broth filed units that
can be tested for microbicloaical comamination.

The number of urits filled should represent a normal batsh size.

Incubate a1 the designated temperature for up to 14 days. )i the final container is part fillad to ensure
all surfaces are in contact with broth at some stage during incubation.

A procedure should define astions following positive results and should fozus initially on whether the
facility/equipment or operator practices are failing.

Note: The type of broth used is often sterile tryptone soya broth that may be presented in double
strength to allow for dilution with buffer, safine, or water to simulate the process. Any suitable higuid
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culture medium may however be used but the ability sPthe broth do support growth shauld be
demonstrated.

23.10 SANITISATION OF MATERIALS

This section addressas disinfection procedures using chemical agents during which fluids are applied
to surfaces with the intention of reducing the count of micre-organisms inside the controlled
warkspace of an isolator.

23.10.1 Introduction
Most isolator systems will require two different procedures:

- A procedure for treatment of the impervious internal surfaces of the isolator and external surfaces
of the resident equipment.

A second procedure for treating surfaces of transient components which will be prasent in the
isolator for a particular procedure.

The cleaning down of equipment and related treatments can employ 2 wide range of agents.
Components and other gids to production shoulkd usually be treated with alcohol-based preparations,
which enable rapid evaporation of the solvent of such disinfectant agents and therefore facilitates a
smaath, responsive work flew during produgtion.

23.10.2 Methads for Treating Resident Surfaces

Transient materiai shouid be removed from the controlied workspace, Internai surfaces shouid be
cleaned with a non-corrosive and low residue detergem. There should be no evidence of corrosion
due to incompatibility with disinfection regimes.

23.10.3 Methods for Treating Transient Surfaces

The surfaces of componenis and aids to preparation {syringes etc.) should be treated by using rapid
drying agents, such as aspectically fitered alcohol {70% wiv ethangl or isopropanol).

23.10.4 Disinfectants should not penetrate guter gackaging and thus contaminate the contents.
23.11 GAS STERILISATION OF ISOLATOR SYSTEMS
23.11.1 Introduction

Alcohol-based sclutions are routinely used te sanitise aquipment and compenent surfaces during
aseptic processing. The major disadvantage of this techniqus is that alcoholic agents process
negligibie activity against bacterial endospores. Contral measuras can minimise the incidence of
sporas on the surfaces of vials, syringe wraps etc; but their absence is not assured. A properly
designed and validated gas treatment of isolator systems can reduce the probability of spores
surviving and increase the sterility assurance of the product,

Gageous agents may be introduced into the controlled workspace of the isolatar system to sterilise the
entire space, integral surfaces and transient or resident components inside, it reduces the numbers of
viable micro-organisms to a predetermined and acceptabie level,

23.11.2 Objectives of Gas Sterilization
Various gaseous agenis can be used within suitably-designed isolators to achieve sterilisation of

working and component surfaces, thereby significantly reducing the overal| probability of steriiity fafure
in the final product.
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Note: This process does not guarantee product sterility, but merely efiminates one of the factors which
can result in product contamination during asepiic processing.
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23.11.3 Choicg of Agent —
The ideal sterilant woutd have the foilowing properties:

rapidiy lethal aganst all micro-organisms, highly penetrative, non-aggressive to metals or palymers,
rapid elimination of residues and harmless to humans.

A sterility assurancea [evel of 108 of better should be achieveable. A variety of mathods are available
and include the use of ethylene oxide, formaldehyde, paracetic acid, hydrogen peroxide or chiorine
dicxide.

The agent of choice will be determined by a number of and equipment-redated factors. For
pharmaceutical apalications in istlators the statilants in most general use are peracetic acig and
hydrogen peroxide.

23.31.4 Gas Cantact

To ensura thar effectiveness, the sterilant vapours must be in contact with ail contaminateg sufaces.
The foilowing peints should be considered:

*  Eguipment shouid be raised appreciably above worktops, and efforts made t¢ provide point
contact of supports.

*  Companents should not be laid on worktops or other solid surfaces. Wire baskets or racking £an
ba utilised to approximate point contact suppeort. Wherever poseible, containers and compenents
should be suspended farce point contacts {eg. wire hooks), to allow free circulation of sterifant around
ali items. If necessary components shouid be rofated or repositianed during processing to ensure all
surfaces are exposed to the gaseous sterilant.

* Glovergauntlet fingers should be fully exiended, and supported weil clear of the warktop in such a
way that the glove/slesve materials are not unduly foided.

Critical validation issues asscciated with the sterilisation process should include the conceniration of
the sterilent, unifarm distribution of steriient, contact imes, temperature aeration post sterfisation,
condensate remonvals and residue as well as the frequency of sterilisation.

23.11.59 Microbiological Validation

Bialagical indicators (BN can be used o confirm the effectiveness of the seiected conditions and
standard patterns. The test arganisms should be selected 1o represent a knownrchalenge 1o the
process. In practice Bacillis subtilis fvar niger} is frequently used, at a concentration of 108 . 107

spares per sirip,

Initiaf tests shauld concentrate on establishing approximate death curves for the test organism, andior
prograssively increasing sterilant contact time until the target lethality is achieved. The process
contact time and sterilant vapour concentration showld then be selected to include an acceptable
safety margin, which makes allowarce also for the compatibility of equipment and with the sterilant.
Once process conditions have been estatlished, the cyelefloading pattern should be validated by
perioming replicate cycles, again using Bl's in worst case positions. Positive controls should be
pedormed and the recovery conditions verified. When some degree of occlusion is unavoidable such
that the diffusion path of gas is greater than 1 or 2 ram, the aciual lethality delivered can be
investigated by direct inoculation of the surfaces and estimation of survivers. Pasitive controls should
be used for other technigues and recovery conditions verified as being effective.



STAATSKOERARNT, 2 MEI 20032 MNo. 24785

151

23.11.6 Routine Cycle Monitoring

The correct loading of the isolater prior to gassing shouid be the subject of properly documented
controt, and it is good practice for isolator acoess doors 1o be locked once correct loading has been
checked. The gas generator's airfiow and sterilant dispenser flow are often pra-set by the
manutacturer, but if this is not the case their correct adjustment shoutd also be formaliy documented.
The generator should ideally altow these parameters, as well as sterilant injgction time, to he recorded
for @ach eycle, as happens with steam sterilisers. If the genarator does not feature computer or chart
recording of data, the parameters should be manually recorded at regular intervals, and documented
for each cyvole,

TABLE 3

DEFINITION QF AIR QUALITY CATEGORIES 1-V,
COMPARISON WITH EQUIVALENT INTERNATIONAL STANDARDS
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CHAPTER 24

AEROSOLS & METERED DOSE INHALERS

24.1 PRINCIPLE

The manufacture of pressunzed asrosol praducts ior inhalation with metering vatves requires special
consideration because of the particular nature of this form of produst. 1t should be done under
conditions which mirrmise misrobial and paricuiate cantamination, Assurance of the quality of the
valve components and, in the case ol suspensions, of uniformity is also of particular imporance.

242 GENERAL
24.2.1 There are presently two com:mon mandtacturing and filing methods as follows:

24.2.1.1 Two-shot system (pressure filling). The acitve ingredient is suspended i a high bailing point
propellant, the dose is put Nl the cantamer, the valve crimped on and the lower boiling point
propeliant 15 injected throuch he vaive stem to make up the hnished produst, The suspension of
active ingredient i propellant is kept cool 10 retluce evaporation loss.

24.2.1.2 One-shot process {cold fitiing). The active ingredient is suspended in & mixture of propellants
and held either under high pressure or at a low temperature, or bath, The suspension i then filled
directly into the container in ane shot.

24.3 PFREMISES AND EQINPMENT
24 3.1 Manufasture and filing should be sarried out as far as possible in a ciosed system.

24.3.2 Where products os ciean componstiis are exposed, the area should be fed with treated fittered
air, and should be entered through arlocks.

24.3.3 Suitable systemns should exist to determing required environmen: condifians and to monitar ang
contiol these conditions, &.0. temperature controls and nrotellant 108s.

224 4 PRODUCTION AND QUALITY SONTROL

244 1 KMetering valves oy agrgsals are more compler siecss o enginsanng than mast temes used m
pharmaceutiza’ produstion. Their spesitizations, campiing and testing 5howls r2cagnise this. Auditing
the Quality Assurance sysiem of the vave manuiacturer is of parbcutar rmporance.

24,42 All fluigs 1e.9. liquio or gesaous oronelanis) shauid pe isred 1o remove particies grealsr than
2.2 mugran. Ap addiiona’ fdratos whare possibie immediatzlv before filing is desiranie,

24.4.3 Containers ang vaives snould be cleaned wsing & valiaoies prosedure agaropriats 16 the use O
the product to ensure tnhe absence of any contaminants such as fabrication aids (g.g. lubricants) o
undue microniotogical contaminants, Containers shiouid be fed to the filling e in & clean condition o
cleaned on ling immediataly belora filing.

24.4.4 Precadtions snould be taken to ensure unitormity of suspensions at the paint of fill throughout
the filing process.

24 4 5 When a twe-shot fliing process is used, it is necessary to ensure that bath shots are of the
correst weight in ordar tc achieve the correct composition.

24.4.8 Controls after filling should ensure the absence of undue leakage. Any leakage tesl should be
performed in a way which avoids microbial contzmination ar residual meisture.
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ADDENDUM 6

DISSOLUTION TESTING

This docwinent has heen prepared to serve as a recommendation to applicants
wishing to submit applications for registration of medicines. It represents the
Medicines Contro! Council’s current thinking on the safety, quality and
efficacy of medicines. It is not intended as an exclusive approach, Council
reserves the right to request for any additional informatton to establish the
- safety, quality and efficacy of a medicine and may make amendments in
y  keeping with the knowledge which is current at the time of consideration of
1 data accompanying applications for registration of medicines, Alternative
. approaches may be used but these must be scientifically and technically
justified. The MCC is committed to ensurc that all medicines gaining market
i approval will be of the required quality, safety and efitlcacy. It s important for
. applicants to adhere to the administrative requirements to aveid delays in the
processing of appiications.

Guidelines and application forms are available from the ofiice of the Registrar
of Medicines.
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2.1

~ DISSOLUTION TESTING

INTRODUCTION

Thisl guideline de;cribes the setting of dissolution specifications as a
quality controf requirement and also describes how to conduct dissclution
testing in support of a request for a waiver for bioeguivaience testing.

Although intrinsic dissolutian of the active pharmaceutical ingredient (AP}
Is an important consideration when formulating solid oral dosage forms,
the dissolution behaviour of s0lid cral dosage forms orovides important
information to ensure drug product quality. Hence, dissolution tesiing has
been estabiisned as an extremely valuable tcol to monitor batch-to-Gatch
consistency and the primary utility of a dissclution test is therafcre to
estabifsh dissclution specifications for relevant drug products for the
purposes of gqualily assurancs.

Dissclution testing can also be useful in providing information on drug
product guality following certain post-approval changes made io the
product, such as changes in formulation, manufacturing process, sile of
manufacture and the scale-up of the manufacturing process, The varicus
classes of changes where dissolution can bs used in support of a
big-waiver are described in the MCC's document on major and minoes
changes.

In addition, where solid oral dosage forms have been proportionally
formutated in different strengths and the drug follows linear kinetics,
dissolution data can be used in support of a bio-waiver for lower strengths
of such dosage forms provided an acceptable bioequivalence study has
been carried aut on one strength, usually the highest strength.

Drug absorption from oral dosage forms depends on adequate release of
the active pharmaceutical ingredient (APY from the product. Physico-
chemical factors such as dissolution or solubiiity of thg drug under
physiclogic conditions and its permeability through the membranes of the
gastrointestinal fract play pivotal roles in this respect. Due 1o the eritical
nature of these factors, dissolution of a drug product in vitro can, in cenain
instances, be relevant to anticipate the in vivo performance.

2. SETTING DISSQLUTION SPECIFICATIONS FOR IMMEDIATE RELEASE
SOLID ORAL DOSAGE FORMS

Objactives

I To provide general recommendations for dissolution testing and
setting dissolution specifications for quality control.
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2.2

2.21

DISSOLUTION TESTING

fi. To obtain information on test batches used in bioavailability/
bioegivalence studies and pivotal clinical studies to support
specifications for quality control,

ifi. To be used as a tool in quality control to demonstrate batch-to-
batch and lot-to-lot consistency during manutfacture,

Dissolution Spacifications

Primarily, in vitro dissolution specifications are used to ensure batch-to-
batch consistency and to indicate potential problems of bicavaiiability.

i For new drug products, dissclution specifications must be based on
data obtained from acceptable clinical, pivotal bicavailabiiity, and/or
biogquivalence batches.

il. In the case of multi-source pharmaceutical products the dissolution
specifications are generally the same as the reference product.

These specifications should be confirmed by comparison of the
dissolution performance of the multi-source pharmaceutical product
and reference product from an acceptable bioequivalence study.

If the dissclution performance of the multi-source pharmaceutical
product is substantially different from that of the reference product
and the in vivo data remain acceptable, a different dissolution
specification for the mult-source pharmaceutical product may be
set,

i Once dissolution specifications are set, the drug product should
comply with those specifications throughout its shelf life,

Setting dissolution specifications for multi-source pharmaceutical products
may be clagsified in three categories as described below.

Drug Produst Dissoiution Test Available in an Acceptable Pharmacoposia

In this instance the quahty control dissclution test should be the test
described in the BF, USP or EP. Use of any other pharmacopoeia must
be justified and acceptable to the MCC.

It is recommended that a dissolution profile be generated by taking
samples at 15-minute intarvals or lass using the specified pharmacopoeial
methad for test and reference products (12 units each).
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2.2.3

3

= DISSOLUTICN TESTING

Mc!iﬁonai disselution data may also be required when scientifically
Justified e.g._when the pharmacspoeia does not specify a dissolution test
far all AFi's in a combination product. F

Pharmacopoeial Drug Dissalution Test Not Availabie

Comparatve diszolution testing using test and aierengs nraducs under 2
variety of 1est conditions is recommanded.

The tesi conditions may include different dissclution meacia ipk 1 ¢ 6.3).
addition of surtactant. ar use of an official sasket o aaddis annaratus with
varying agitaticn.

in alt cages, protiies should be generaten as previousiy recommenced.

Tne dissolution specifications shoud s 58t basern on avaliable
bicequivalence and other data. ’n additicn, ‘he methad saad must
justified and validated.

Special Cases.

For poorly water soiuble drug products (e.q. givburide;, dissowiicn esting
at more than one time point, and preferably a disselufion profiie, is
recommenced for quality control purccses. Alternatively. the uss of the
USP apparaius 4 (Flow-Through Method) should be considerad fcr the
develooment of dissolution specifications for such products.

IN VITRO DISSOLUTION TESTING !N SUPPCRT OF A BIC-WAIVER
(Bigequivalence Surrogate Inference) .

3.1 Immediate Release Drug Products with Class 1 API's

3.1.1

Qbjectives

To provide recommendations for requesting a waiver of in vive
biocequivalence studies for immediate release (IR} solid oral dosage forms
where the APl is classified as Class 1 accarding to the Biopharmaceutics
Classification System {(Reference 1).

Z47B5—8
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3.1.2 Ciassification Criteria

in the Biopharmaceutics Classification System (BCS) an AP! is classified
as having high or low salubility and high or low permeability.

i.  An APlis considered o te Aighly sofutle when 'he highest dose
strength is soluble in <250mL of aqueous buffer aver the oH range of
1.0t0 8.0,

i1, An APt is considered o be Aighly permeabie when the axtent o
abserption in humans is determined o be greater than 50% of an
administered Jose in the aoeencs of doccumentsd nsigtiiity in the
gastrointestinal fract, or whose nigh 2ermeatiity nas 2een
determined 2uperimentaily (Réfsrance 1) and receriad in the
literature,

11

Accerding to the BCS, g Class 1 AP is both highly sciutle and Highiy
permeakie.

An immediaie reiease (iR) dosage form can be clasaified as 2uner “acidly
or slowly dissclving and ‘s considerad rapigly dissciving wnan nct :ess
than 85% cf the lapel amount of the AP dissolves within 30 minutes using
USP Apparatus 1 at 100rpm (or Apparatus 2 at 50rpm) in a veiume of
900mL., or less, in gach of the following three media:

- acidic media such as 0.1N HCI

- pH 4.5 butfer

pH 8.8 huifer

3.1.3 Reguirements for Bio-Waivers for Immediate Release Drug Freducts

When an immediate release drug preduct is rapidfy dissolving and
containg a Class 1 API s, the APl is hoth highfy soluble and highly
permeable, a bio-waiver for the multi-scurce product may be granted on
the basis of acceptable dissolution data.

Dissclution shouid be greater than 85% in 20 minutes in each of the
foilowing three media:

- acidic media such as 0, 1N HCI

- pH 4.5 buffer

- pH 6.8 buffer

(03282082—+6 24785—8
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Proportionally Similar Dosage Forms

When a bio-waiver is requested for lower strengths of drug products which
are proportionally formulated (see Guideline for Bioavailability and
Bicequivalence....), the following dissolution testing is required:

iii.

Dissolution of test and reference preducts should be conducted in
each of the following three media:

- acidic media such as 0.1N HCI

- pH 4.5 buffer

- pH 6.8 buffer

Dissolytion profiles of test and reference products should be
compared as described below for each of the three media.

Similarity in dissolution profiles must be assessed using f; and fp but
only fdata will be used as the acceptance criterion.

An f, value = 50 indicates sufficiently similar dissciution profiles
such that iurther irr vivo studies are not necessary.

When both the test and reference products dissolve to the extent of
85% or more of the label amount in D15 minvtes in all three
dissolution media recommended above, comparison of test and
reference dissolution prafiles are not necessary.

Dissolution data in support of bio-waivers for higher strength
ptoportionally similar dosage forms will not normally be considered.
However, is a successful biostudy was carried out on a lower
strength for reasons of safety (see Guideline for Bioavailabiiity and
Bioequivalence....), then dissoiution testing on higher strengths will
be considered.

3.3 Comparison of a Foreign Refersnce Product with a Reference Product
Registered and Marketed in South Africa

As an interim measure, bicequivalence studies submitted where a foreign
reference product has been used will require comparative dissaiution
profiles hetween the foreign product and the innovator product marketed
in South Africa.

i.

Dissolution of test and reference products should be conducted in
each of the following three media:

- acidic media such as 0.1N HCI

- pH 4.5 butfer
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- pH 6.8 buffer

. Dissolution profiles of test and reference products should be
compared as described in section 3.4 for each of the three media,

Similarity in dissolution profiles must be assessed using fy and fobut
only f, data will be used as the acceptance criterion.

An fz value =50 indicates sufficiently similar disscluticn profiles such
that further i vivo studies are not necessary.

iil. When both the test and reference products dissolve to the extent of
85% or more of the tabel amount in T15 minutes in all three
dissciution media recommended akove, comparisen cof iest and
reference dissolution profiles are not necessary.

Camparison of Dissolution Profiles

A dissolution profile compariscn may be carried out Using a simple modei
independent approach to assess cverall profile similarity as weil as
similarity or differences at each dissolution sample time point.

This approach uses a difference factor (f;} and a similarity factor (f2) to
compare dissolution profiles {Reference 2). The difference factor (1)
calculates the (%) difference between the two curves at each time point
and is a measurement of the relative error between the two curves:

fr= S MR- Tl 17 s "Ra. 100

Where n ig the number of time points, R, is the dissolution vaiue of the
reterence batch attime t, and T, is the dissolution valug of the test batch at
time t.

The similanty factor {f2) is a logarithmic reciprocal square root
transformation of the sum of squared error and is a measurement of the
similarity in the percent (%) dissalution between the two curves,

t.= 50, logif1= (1/n)Tw " (R - TP5.100}

A specilic procedure to determine difference and similarity factor is as
follows:

1. Determine the dissolution profile of two products (12 units each) of the
test and reference progucts.
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2. Using the mean dissolution values from both curves at each time
interval, calculate the difference factor (f,) and similarity factor (fz}
using the above equations.

3. For curves to be considered similar, §; values should be close to 0, and
f, values should be close to 100. Generaily, the f; values up to 15 (0
- 15} and f; values greater than 50 (50 — 100) ensure sameness or
equivalence of the two curves and, thus, of the performance of the
test and reference products.

This modei independent method is most suitabte for dissolution profile
comparison when three to four ar more dissolution fime points are
available. The following recommendations should also be considered;

1. The dissalution measurements of the test and reference batches
should he made under exactly the same conditions. The disselution
time points for both profiles shouid be the same {s.9., 15, 30, 45, §0
minutes).

2. Only one measurement should be considered after 85% dissolution
of both the products,

3. To allow use of mean data, the percent coefficient of variation at
the earligr time points {e.q., 15 minutes} should not be more than
20%, and at other time points should not be more than 10%.

4 Dissolution Testing Requirements For Minor And Major Amendments To The
Formuiation Of Pharmaceutical Praducts And Retated Manutacturing
Procedures Including Their Site Of Manufacture.,

When amendments are made to pharmaceutical products, manufacturing
procedures and other associated processes including change of site their
impact on quality must be demonstrated. The following describes the use
of dissolution testing as an indicator of quality which may be applicabie as
describe below.

The following disscluticn tests are recemmended:
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Types of Dissclutipn Test
Case A Dissoiution Testing
Dissolution testing should be conducted as a release test according to the

criginal submission ar in accordance with compendial requirements for
that product.

4.1.2 Case B Dissolution Testing

A
—y

4.2

Cissclution iesting should be conducted as a multi-noint test in the
applicaticry 2ompendial medium at 15, 30, 42, 80 and 120 minutes or until
an asvmpicts s reached ‘or the croposed and currently registered
formulation.

1.3 Case C Dissolution Testing

Cissolution esting should be conducted as a multi-point test in water,
0.1 HCl and puifer at pH=4.5 and §.8 for the proposed and currently
registered formulations at 15, 30, 45, 80 and 120 minutes or until either
90% of drug from the drug product is dissolved or an asymptote is
reached. In the case of poorly soluble drugs, comparisons can be made
using aiternative compendiai methods and media that have been
apprepriately justified.

Types of Changes
4.2.1 Minor Changes

In the event that the minor change made is such that there is unlikely {o be
an effact on the quality and performance of a dosage form then Case A
dissclution testing is appropriate.

4.2.2 Intermediate Changes

In the event that the changes made may have a significant impact on the
guality and performance of a dosage form then Case B dissoiution testing
is appropriate. Howsver if the change is made to a product containing a

BCS class 1 compound then 85% must be dissolved in 15 minutes in the
media used in the application or compendial requirements.
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For low permeabiiity, high solubiiity drugs, dissclution profiles should be
generated in the application/compendial medium as previously described
for Case B dissolution testing. For high permeability, low sofubility
compounds, muli-point dissolution profiles should be carried out
according to Case C dissolution testing.

Profiles of the currentty used product and the proposed product should be
proven similar according to the f; requirements as describe in this
Guideline.

4.2.3 Maior Changes

In the case of changes that are highly likely to have a significant impact en
formulation quality and performance, in vivo bicequivalence testing must
be conducted. Case B or Case C dissolution testing may also be required,
Biowavers may be considered if a proven i vitre-in vivo correlation
{IVIVC) has been shown.
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ADDENDUM 5

BIOAVAILABILITY AND
BIOEQUIVALENCE DATA REQUIRED
AS PROOF OF EFFICACY

This document has been prepared ta serve as 3 recommendation to applicants
wishing to submit applications for registration of medicines. It represents the
Medicines Ceontrol Council’s current thinking on the safery, quality and
efficacy of medicines. It is not intended as an exclusive approach. Council
reserves the right to request for any additional information to establish the
safety, quality and efficacy of a medicine and may make amendments in
keeping with the knowledge which is current at the time of consideration of
data accompanying applications for registration of medicines. Alfernative
approaches may be used but these must be scientifically and techuically
fustified. The MCC is committed to ensure that all medicines gaining market
approval will be of the required quality, safety and efficaey. It is important for
applicants to adhere to the adminisirative requirements to avgid delays in the
precessing ol applications.

e RS n o | i s

Guidelines and application forms are uvailable from the office of the Registrar
i of Medicines.

b e,

REGISTRAR OF MEDICINES
MS M.P. MATSOSO
DATE: m&, fwo?:
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BICAVAILABILITY/BIOEQUIVALENCE
INTROBUGCTION

Adequate evidence/proof of efficacy and safety for all muitisource products in the
form of appropriate in vivo bioequivalence studies must be submitted with each
application for the registration of a medicine.

To exert an optimai therapeutic action an active moiety should be delivered 1o its
site ¢of action in an effective concentration for the desired period. To allow reliabis
prediction of the therapeutic effect the performance of the dosage form
containing the active substance should be well characterised,

Comparison of therapeutic performances of two pharmaceudtical products
containing the same active substance is a critical means of assessing the
passibility of using sither the inngvator or a muiti-source {generic! charmaceutical
product. Assuming that in ihe same subject a similar piasma drug concentration
time course will result in similar drug concentrations at the site of action and thus
in a similar effect, pharmacckinetic data instead of therapeutic results may pe
used ta establish bicequivalence,

The objectives of this guideline ara to:

i, Define when bicavallability or bioequivalence data will be required in
crder to prove safety and efficacy.

i. FProvide guidance on ithe design and conduct of studies and the
evaluation of data.

iii. Provide guidance when in vitro instead of /n vive data may be used.

iv. Provide guidance when suitably vaiigated pharmacodynamic meihcds
can pe used 1o demonstrate bioequivalence.

For pharmaceutical products where the active ingredient is not intended
to be delivered into the general circulation, the common systemic
bicavailability approach cannot be applied. Under these conditions
availabitity (Jocal) may be assessed by quantitative measurements which
appropriately reflect the presence of the active ingredient at the site of
action.

DEFINITIONS
Active Pharmaceutical Ingredient (AP! )
A substance or compound used or intended to be used in the manufacture of a

pharmaceutical product and which is expected to have a mediginal or
pharmacclogical effect when administered.
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Pharmaceutical Product

Any preparation for human or veterinary use containing one or more active
pharmaceutical ingredients with or without pharmaceutical excipients or additives
that is intended to modify or explore physiclogical systems or pathciogical states
for the benefit of the recipient,

Pharmaceutical Equivalence

Pharmaceutical products are pharmaceutically equivalent if they contain the
same amount of the same active pharmaceutical ingredient(s) in the same
dosage form, it they meet the same or comparable standards and if they are
intended to be administered by the same route.

Pharmaceutical equivalence does not necessarily imply bicequivalence as
differences in the excipients andior the manufacturing process can lead 1o
differences in the preoduct performance.

Therapeutic Equivalence

Two pharmaceutical products are therapeutically equivalent if they are
pharmaceutically equivalent and, after adminisiration in the same molar dose,
their effacts with respect to bath efficacy and safety are essentially the same, as
determined from appropriate bicequivalence, pharmaccdynamic, clinical or
in vitro studies,

Bioavailability

Bicavailability refers to the rate and extent 1o which the active pharmaceuiical
ingredient, or its active moiety, is absorbed from a pharmaceutical product and
becomes available at the site of action. ’

it may be useful to distinguish between the “absolute bicavailability” of a given
dosage form as compared with that (100%) following intravengus administration
{e.g. oral solution vs. iv.), and the “relative bicavailability”™ as compared with
ancther form administered by the same or another non-intravenous route (e.g.
ablets vs. aral sciution).

Bioaquivalence
Bioequivalence is defined as the absence of a significant difference in the
bioavailability between two pharmaceutically equivalent products under similar

conditions in an appropriately designed study.

Comparative studies using ¢linical or pharmacodynamic end points may be used
to demonstrate bicequivalence.



STAATSKOERANT, 2 MEI 2003 Mo. 24785

173

2.7

2.8

29

BIOAVAILABILITY/BIOEQUIVALENCE

Pharmaceutical Dosage Form

A pharmacelutical dosage form is a pharmaceutical product formulated to
preduce a specific physical form (e.g. tablet, capsule, sclution etc.) suHable for
administration to human and animal subjects.

Multi-Source (Generic) Pharmaceutical Product

Multi-source pharmaceutical products are pharmaceutically equivalent products
that may or may not be therapeutically equivalent.

Proportionally Similar Desage Forms/Products

Pharmaceutical products are considered proportionally similar in the following
£ases:

l.  When all active pharmaceutical ingredients and inactive components are in
exactly the same proportion between different strengths (e.g. a 100mg
strength tablet has all active and inactive pharmaceutical ingredients exactly
half of a 200mg strength iablet and twice thai of a S0mg strength tablet).

ii. When the active and inactive ingredients are not in exactly the same
proportion but the ratios of inactive pharmaceutical ingredients to the total
weight of the dosage form are within the limits defined by the Guideline for
Majer and Minor Amendments.

#. When the pharmaceutical products contzin  high potercy active
pharmaceutical ingredients and these products are of different strengths but
are of similar weight.

The difference in API content between strengths may be compensated for by
weight changes in one or more of the inactive pharmaceutical excipients provided
that the total weight of the pharmaceutical product remains within 10% of the
weight of the pharmaceutical product on which the bioequivalence study was
performed. In addition, the same inactive pharmaceutical excipients must be
used for all strengths, provided that the changes remain within the iimits defined
by the Guideline for Major and Minor Amendments,

Exceptions to the above definitions may be considered provided justification is
suthmitted.
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DESIGN AND CONDUCT OF STUDIES FOR ORALLY ADMINISTE
PHARMACEUTICAL PRODUCTS RED

A bicequivalence study is basically a comparative bioavaiiability study designed
to establish equivalence hetween test and reference products. In the following
sgctaonls, requremnents for the design and conduct of bioavailability or
bicequivalence siudies are formulated.

Design

The study should be designed in such a way that the formulation effect can be
distinguished from ather effects. | the number of formulations tc be compared is
WG, a balanced twe-period, two-saquence cressaver cesign is considered 1 be
e dasign <f choicz,

Howeyen under certain circumstances and provided the study design and the
statistical analyses are scientifically sound. alternatively well-astablished designs
such as paraliel designs for very long hali-life substances could ke considered.

in general, singl_e dose siudies will suffice, but there are situations In which
steady-state studies may be required and must be justified.

To avoid carry-over effects, treatments should be separated by adequate wash-
out periods.

The sampling schedule should be planned to provide an adequate estimation of
Cmax and to cover the plasma drug concentration time curve long enough to
provide a reliable estimate of the extent of absorption. This is generally achieved
if the AUC derived from measurements is at least 80% of the AUC extrapolated
to infinity.

If a reliable estimate of terminai half-life is necessary, it should be obtained by
collecting at feast three to four samples during the terminal log Yinear phase.

For long half-life drugs {> 24 hours) the study should cover a minimum of 72
hours uniess 80% is covered befare 72 hours.

For immediate release dosage forms, studies must be done under fasting
conditions, unless {food effects influence bicavailability. If the dosage directions
specifically state administration with food, both fed and fasted studies are
required. For modified release dosage forms the influence of food must be
demonstrated to exclude any possibility of dose dumping, hence both fed and
fasted studies are required,

Subjects

Number of Subjects

it is recommended that the number of subjects should be justified on the basis of
providing at least 80% power of meeting the acceptance criteria.



STAATSKOERANT. 2 MEI 2003

Ng. 24785

178

BIOAVAILABILITY/BICEQUIVALENCE

The minimum number of subjects should not be less than 12, If 12 subjects do

not provide 80% power more subjects should be inciuded.

A minimum of 20 subjects is required for medified release orai dosage forms.

The number of subjects required to provide an 80% power of meeting and
passing the acceptance criteria for the 0,8 - 1,25 acceptable interval can be

determined from Table § below (Reference 1).

Table 1 Sample sizes to attain a power of 70%, 80% and 90% in the case of the
muitiplicative model: a = 5 %, 8,=0.8, B2=1.25 and various CVs.

Fower ‘

cy utiie
%) |{%) |085 [0S0 |08 100 105 1110 |15 |1.20
50 |70 10 |8 4 4 4 | 4 [ 1
15 16 B 8 4 8 I's 10 34
10.0 2 lig s 5 5 8 15 |58
125 42 14 3 8 3 12 24 30
15.0 80 18 10 10 10 16 32 128
175 80 22 12 12 12 20 44 172
20.0 | 102 |30 f |14 |16 |26 lse |22
225 | 128 {38 20 18 20 a0 70 282
250! 158 { 44 D4 20 22 38 B4 344
27,5 190 |52 28 24 25 44 102|414
30.0 224 | 6D 32 |28 32 52 120 | 4980
5.0 | B0 12 3 3 3 4 6 8 )
7.5 22 8 6 5 5 8 12 44
100 36 12 8 8 8 10 20 76
125 54 16 10 2 19 14 30 118
15.0 78 22 12 ! 10 12 20 42 168
175 104 |30 16 14 16 26 56 226
20.0 134 38 20 |18 18 32 72 294
225 168 | 46 a4 50 |24 4D 90 365
25.0 206 |56 |28 |24 28 48 110 | 452
575 248 | 88 24 28 4 58 192 | 544
30.0 292 | 80 40 22 28 B8 156 | 842
50 |30 14 3 3 3 3 8 8 23
75 23 10 8 8 5 8 16 60
10.0 48 14 8 g 8 14 26 104
125 74 |22 |12 |10 |12 |18 |40 182
15.0 106 |30 |16 12 16 26 58 232
175 142 |40 120 16 20 4 76 312
200 186 50 \ 28 20 24 144 100 1 406
25 oz |84 ap 24 0 54 124 | 516
250 284 78 38 a8 36 B8 152 | A28
275 34z |92 |4 34 44 78 182 | 759
| 30.0 404 |08 =2 a0 82 {%2 214 | e88
Noter  Less than 12 subjects should not be used even i the aboves table

To determine the number of subjects required, proceed as follows:

indicates that a power of 80% can be attained with less than 12 subjects.

i Determine the CV% of the appropriate BA/BE parameter for the drﬁg under

investigation from published literature or an appropriate pilot study.

ii. Choose an appropriate mean test/ reference rafio that is envisaged for the
BA/BE parameter (ur/ Wg). Ideally this value will be 1.00, however, in practice
this I5 seldom the case so the choice of this ratio is at the discretion of the
SponsorfApplicant.
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ii. Determine from the table the number of subiects required for the appropriate
CV%, Fower and ur/ ua.

For example, if the drug under investigation has an AUC CV of 20% and if a
pripe of 0.95 or 1.05 is selected, then a minimum cf 20 and 18 subjects
respectively will be required for a power of 80%.

Alternatively, the sample size can be calculated using appropriate power
equations, which must be presented in the protocol,

Add-cns will be permitted but the number of subjects in the add-on should not
exceed the initial number of subjects in the study, unless fully justified. The
applicant must show that the data are homegenecus using agpropriate statistical
iests. The grovisian ior acd-ons mus: be made in the arotecel & prier.

Selection of Suniects

The subiect population for biocequivalence studies should pe selected with the
aim to minimise variabiity and permit detection of differences between
nharmaceutical products. Therefore. the studies shouid nermally be performed
with healthy volunteers.

The inclusion/exclusion criteria shouid be clearly stated in the protacol,
in general, subjects should exhibit the foliowing characteristics:

i. Sex: Subjects may be selected from either sex, however, the risk to women
of childbearing potential should be considered on an individual basis.

ii. Age: Between 18 and 55 years of age.

ii. Mass: Have a body mass within the normal range according 1o accepted
normal values for the Body Mass Index (EMI=weight in Kg divided by height
in meters squared i.e. Kg /m% or within 15% of ideal body mass e.g.
Metropelitan Height and Weight Tables which can be found in the following
reference: Stalistical Bulletin {Metropolitan Life Foundation) Vol 64, No 1,
Jan-Jun 1883, or any other such recognised reference.

iv. Informed Consent: All subjects participating in the study must be capable of
giving informed consent.

v. Medical Screening: Subjects should be screened for suitability by means of
clinical laboratory tests, an extensive review of medical history, and a
comprehensive medical examinaticn. Depending on the drug's therapeutic
class and safety profile special medical investigations may have to be carried
out before, during and after the completion of the study.

vi. Smoking/Drug and Alcohol Abuse: Subjects should preferably be non-
smakers and without a history of alcohol or drug abuse. If moderate smokers
are included (less than 10 cigarettes per day) they should be identiied as
such and the possible influences of their inclusion on the study results should
be discussed in the protecol.
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Inclusion of Patients

if the active substance under investigation is known to have adverse effects and
the pharmacological efiects or risks are considered unacceptable for healthy
volunteers it may be necessary, under suitable precautions and supersision, 1o
use patients instead. in this case the applicant should justify the use of patients
instead of healtny volunteers.

Genetic Fhenoiyping

Phenotyping and/er genctyping of subjects can be considered for exploratory
bioavaitability studies. #t may also be considered in cresscver stucies (&.g.
bioequivalenca. dose proporticnaiity, food interaclion studies atc)) for safety or
onarmacckinetic reascns.

If a drug is known {0 be subject to major genetic polymorphism, studies could he
performed in cchorts of subjects of known phenotype or genhotype for the
polvmorphism in guestion.

Standardisaticn of the Study Conditiens

The test conditions should be standardised in order to minimise the variabiiity of
all factors inveoived, except that of the products being tested. Therefore
standardisation cf the diet, fluid intake and sxercise is recommended.

i. Desing: The time of day for ingestion of doses should be specified.

ii. Fluid Intake at Dosing: As fluid intake may prefeuncly influence the castric
transit of crally administered dosage forms, the voiume of fluid administered
at the time of dosing sheuid be constant (e.q. 200 mi).

iii. Food and Fluid Intake: In fasted studies the period of fasting pricr to dosin
should be standardised and supervised. All meals and fluids taken after
dosing should aiso be standardised in regard to coempaosition and time of
administration and in accordance with any specific requirements for each
study.

iv. Concommitant Medication: Subjects should not take other medicines
during a sultable pericd before and during the study and should abstain from
food and drinks, which may interact with circulatory, gastrointestinal, liver or
renal function (e.g. alcoholic or xanthine-containing beverages or certain fruit
juices).

v. Posture and Physical Activity: As the bioavailability of an active moiety
from a dosage form can be dependent upon gastrointestinal transit times and
regional blood flows, posture and physical activity may need to be
standardised.
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Sampie Collection and Sampling Times

Under normal circumstances, biood should be the biclogical fluid sampled to
measure the concentrations of the drug. In most cases the drug may be
measured in serum or plasma, however, in some cases, whole blood may be
more appropriate for analysis,

When blood is collected:

i. The duration of biood sampling in a study should be sufficient to account for
at least 80% of the known AUC to infinity (AUC.). This pericd is
approximately three terminal half-lives of the drug.

ii. Far most drugs 12 to 18 samples including a pre-dese sample shouid be
collected per subject per dose.

ii. Sampie collection should be spaced such that the maximum concentration of
drug in bigod {Cmad) and the terminal elimination rate constant (Ke) can be
gstimated.

iv. At least three to four samples should be obtained during the terminal log-
linear phase to estimate Kg by linear regression anatysls,

v. The actual clock time when sampies are collected as well as the efapsed
time relative to drug administration shoulid be recorded.

If drug concentrations in blood are too low 10 be detected and a substantial
amourtt (> 40%) of the drug is eliminated unchanged in the urine, then urine may
serve as the biological fluid to be sampled,

When urine is collected:;

[, .The voluyme of each sample must be measured immediately after collection
and included in the report. .

ii. Urine should be coilected over an extended period and generally no less than
seven times the terminal elimination half-life so that the amount excreted to
infinity (Aec) can be estimated.

iii. Sufficient samples must be obtained o permit an estimate of the rate and
extent of renal excretion. For a 24-heur study, sampling times of D to 2, 2 to
4,4108,810 12, and 12 to 24 hours are usually appropriate.

Characteristics to be Investigated
Blood/Plasma/Serum Concentration versus Time Profiles

In most cases evaluation of bioavailability and bioequivalence will be based upon
measured concentrations of the parent compound (i.e. the API) where the shape
of and the area under the plasma concentration versus time curves are generally
used to assess the rate and extent of absorption,
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In some situations, however, measurements of an active or inactive metabolite
may be necessary instead of the parent compound.

i. If the concentration of the active substance is too low to be accurately
measured in the biological matrix.

ii. if there is a major difficulty with the analytical method.
jiii. If the parent compound is unstable in the biological matrix.

iv. If the haif-life of the parent compound is too short thus giving rise to
significant variabiiity.

Justification for not measuring the parent compound must be submitted by the
applicant and biceguivalence determinaticns based con metabalites should De
justified in each case.

Sampling paints should be chosen so that the plasma concentration versus time
profiles can be defined adequately so as to allow accurate estimation of relevant
parameters.

The following bioavailabiiity parameters are to be estimated:

. ALC, AUC.. Crmax tmax fOr plasma concentration versus fime profiles.

i. AUC., Cmax, Cmn, fluctuation {%PTF} and swing (%Swing) for siudies
conducted at steady state.

ill, Any other justifiabie characteristics ‘cf. Appendix !).

iv. The method of estimating AUC-values should be specified.

Urinary Excretion Profiles

In the case of API's predominantly excreted renally, the use of urine excretion
data may be advartageous in determining the extent of drug input. However,
Justification must aiso be given when this data is used to estimate the rate of
absorption,

Sampling points should be chosen so that the cumuiative urinary excreticn
profiles can be defined adequately so as to allow accurate estimation of relevant
parameters.

The following bicavailability parameters are to be estimated:

i. Ae, Ae. as appropriate for urinary excretion studies.

ii. Any other justiiiable characteristics {cf. Appendix 1).

ii. The method of estimating AUC-values shouid be specified.
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3.5.3 Pharmaccdynamic Studies

3.6

!i ;::_h_arnjacodynamic parametersiefiects are used as bicequivalence criteria,
justification for their use must be submitted by the applicant. Bioequivalence

Eete{;&ninations based on these measurements should be justified in each case.
n addition:

i. A dose response relationship should be demonstrated.

ii. Sufficiert measurements should be taken to provide an appropriate
pharmacodynamic response profile.

iii. The compiete effect curve should remain below the maximum physiological
response.

iv. All pharmacodynamic measurements/methods must be validated with
respect to specificity, accuracy and reproducibifity.

Chemical Analysis

The hioanalytical part of bicequivaience trials should be conducted according to
the applicable principles of Good Laboratery Practice (GLP) and cGMP.

Bioanalytical methads used to determine the active moiety and/or its metabolic
preduct(s) in plasma, serum, blood or urine or any other suitable matrix must be
well characterised, fuily validated and documented to yield reliable results that
can be satisfactorily interpreted.

The main objective of method validation is to demonstrate the reliability of a
particutar method for the guantitative determination of an analyte(s) in a specific

biclogical matrix. Validation should therefore address the following characteristics
of the assay (Reference 2);

i. Stability of stock selutions.

i. Stability of the analyte(s) in the biolcgical matrix under processing conditions
and during the entire peried of storage.

. Specificity.

iv. Accuracy.

v. Precision.

vi. Limits of detection and quantitation.
vii. Response function,

vili, Robustness and ruggedness.
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A calibration curve should be generated for each analyte i '

_ n each anaiytical run
and it should be used to calculate the concentration of the anatyty; in the
unknown samples in the run.

A number of separately prepared Quality Control samples should be analysed
with processed test samples at intervals based on the total number of samples.

All procedures shouid be performed according lo pre-established Stand
Operating Procedures [SOPs;. ° neare

All relevant procedures and formulae usad 1o validate ihe biocanalytical mathod
should be submitted and discussed.

Any mediticaticn of the bicanalytical method befors and during anaiysis of study
specimers may require adequate revalidation and all mcaifications shoule te
reporied and the scepe of revalidation justified.

Raferenca Froduct

N.E. Freducts that are nict registered in South Africa cannct be used as reference
products in bioequivalence studies submitted in supcoert of an appiicaticn
e.g. a product approved for marketing in ancther country(s} but not
approved far marketing in South Africa cannot be used as a reference
praduct.

Reference Products Registered and Marketed in South Africa

The reference product must be an innovater product registered with the
Medicines Controi Council (MCC) and must he procured in Scuth Africa except
that an “OLD MEDICINE” may De used as a reference product when no other
such preduct has been registered and provided that it is available on the South
African market. if more than one such product is availahle, then the product that
is the market leader in Scuth Africa should be used as the reference (e.g. IMS
database).

3.7.2 Reference Products Registered but not Procured inside Scuth Africa.

1. A torsign reference product can be used provided that the following
evidence is submitted:

i. The reference product has an identical formulation (the same in all
respects) as the innovator product marketed in South Aftica.

if. The reference product is manufactured by the same method as the
innovator product marketed in South Africa.

fii, The reference product is manufactured at the same site as the
innovator product marketed in South Africa.
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The intention of the above clause is o provide for the use of 2 reference
product where that innovator proguct has been imported for use in South
Africa.

2. As an interim measure, bioequivalence studies submitted where a foreign
referance product has been used will require comparative dissolution
profiles between the foreign product and the inngvator product marketed in
SA and must meet the o requirements when tested in dissclution media of
pH 1.2, 45 and 6.8, using an appropriate dissolution apparatus {see
Guideline for Dissolution Testing).

Tha imtention of the above clause is {0 make provision for dossiers
submitted prior 1o the implementaticn of this guideline,

Reference Products Registered in South Africa but not Marketed (Availabie) in
South Africa

I¥ a reference product is registered in SA but cannot be procured fi.e. is not
avajlable) in South Africa, then the reference product used can be obtained frem
outside Scuth Africa provided that the product meets the following criteria:

i, The reference product must be a conventional, immediate-release oral
dosage form.

ii. There is no documented evidence of bioavailability problems reiated to the
active pharmaceutical ingredient(s) or the pharmaceutical product, or
ingredients or products of similar chemical structure or formuiations.

iii. It must be documented that the pharmaceuticai product is autharised for
marketing by the heaith authority of a country with drug registration
requirements acceptable to the MCC. In such instances the registration
requirements of the country where the reference product was approved must
be submitted.

iv. 1t must be documented that the pharmaceutical product is marketed in the
country of origin by the same innovator company or corporate entity which
currently markets the same aclive pharmaceutical ingredient in the same
dosage form in South Africa; or, that it is marketed in the country of origin
through a licensing arrangement with the innovator company or corporate
entity which currently markets the product in South Africa. The country of
manufacture must be stated.

v. Copigs of the labelling for the refetence as well as the innovator product
marketed in South Africa, together with Certificates of Analysis for both
products, analysed using the specifications for description, assay, content
uniformity and dissolution proposed in the submission for the multi-source
product, must be provided.
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vi. The active pharmacsutical ingredient is uncomplicated i.e. it does not exhibit
any of the following:

A narrow therapeutic range or safety margin, e.g. it does not require

- careful dosage titration or patient monitaring.

A steep dcse / response relationship.,
A risk of serious uhdesired affects.

Compiicated or variable pharmacokinetics e.g.:
nen finear pharmacckinetics
- variacle cr incomplete atsorztion
- an akscretion window, 6.2, site specific absorption
- sibsiantial firsf-pass ...etatchn"n »40%)
- an eitmination nalf life of 24 hours or more

vil. The active pharmaceutical ingredient must not te a pre-drug.

4. The desage form:

Contains a single AF|.

Contains the same quaniity of medicinal ingredient as the inncvatwcr
product registerad in Scuth Airica.

Is the same as the dosage fcrm registered in South Africa with resnect
to colour, shape, size, weignt, type of coating and other reievant
atiributes.

3.7.4 Reference Products for Cembination Products

Combination products sheuld in general, be assessed with respect tc
bioavailabiiity and bicequivaienca of individual active substances:

Either individually ‘in the case of 2 new combinations), or

ii. Using an existing combination as the reference.

il. In the former instance, immediate release oral dosage forms containing a
single AP| can be used as the reference, These reference products may
include "CILD MEDICINES™.

Bioequivalence testing of such products will be permitted only for those products
approved by the MCC.
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Study Products and Batch Size

Study Products

The following information on test and reference praducts must be submitted:

I Assay of test and reference product,
ii. Comparative dissoiution profiles of the test and the reference product.

. A CoA of the APt used in the test product bio-batch as well as quality control
data demonstrating compiiance with the specifications.

In addition, the test and reference products must conform to the foilowing:
i. Testand the reference product should not differ by more than 5% in assay.

i. A sufficient number of retention samples of both test and reference products
used in the bicequivalence study must be kept by the study sponsor for one
vear in excess of the accepted shelf lite ar two years after compietion ot the
irtal or until approval, whichever is longet, in arder to allow re-testing i
required by the MCC.

iii. A complete audit trail of procurement, storage, transport and other use of
both the test and reference products must be recorded.

Batch Size

The bio-batch used in the bioeguivalence study must satisfy the following
requirements:

i, The bio-batch must be a minimurm of 100 000 units or at4east 10% of the
production batch which ever is greater.

If the big-batch is less than 100 000 the applicant must motivate and justity
the use of a smaller batch.

ii. If the production batch is smalier than 100 000 units, a full production batch
will be required.

i. A high level of assurance must be provided that the product and process
used in the production of the product will be feasibie on an industrial scale. !f
the product is subjected to further scale-up, this should be validated
appropriately.
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Data Analysis

The primary concern of bicequivaience assessment is to quantify the diffierence
in bicavailability between the test and reference products and to demonstrate that
any clinicaily important difference is unlikely.

Statistical Analysis

The siatistical method for testing relative bicavailability (e average
bivequivalence) is based upon the 90% confidence interval for the ratio of the
population means (Test/Reference) on the log-transformed scale, for the
parameters under consiceraticn,

Pharmacckinetic parameters cerived from measures of concentration. a.g, AUC,,
ALC. Crax should be anaiysed using ANOVA, Data for these parameters should
be transformed pricr to analysis using a logarithmic transformaticn.

if appropriate to the evaiuation, the analysis technique for tyma. Should be non-
parametric and should be appiied to untransiormed data.

In additicn to the appropriate SC% conficence intervals, summary statisiics such
as geometric and anthmetic means, SD and %RSD as well as ranges for
pharmacokinetic parameters {minimum and maximum} should be provided.

Acceptance Range for Pharmacokinetic Parameters

The pharmacokingtic parameters to be tested, the procedurs for tagling ard the
acceptance ranges should be stated beforehand in the protcenl,

Single-Dose Studiss

n single-dose studies designed to determine average bicequivalence,
acceptance criteria for the main bicequivalence parameters are as follows:

AUC, - ratio

The 30% confidence interval for the test/reference ratio should lie within the
acceptance interval of 0.80-1.25 (80 - 125%) calculated using leg
transformed data.

In certain cases an alternative approach may be acceptable.

Justification for the use of alternative methods e.g. scaled average
bioequivalence (ABE) based on sound scientific principles for the evaluation
of the bivequivalence of highly variable drugs has been described in the
literature {Reference 2 and 3). Use of alternative methods MUST be stated a
priori in the protocol and cannot be added retrospectively,
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Comayx - ratio

The 30% confidence interval for the test/reference ratio should lie within an
acceptance interval of 75— 133% calculated using log transformed data,
except for narrow therapeutic range API's when an acceptance interval of
B0 — 125% will apply.

In certzin cases e.g. in the case of highly variable API's, a wider interval or
other appropriate measures may be acceptable but must be stated a priori
and justified in the protocol (See references 3 and 4).

3.9.2.2 Steady-State Studies

3.10

i.

Immediate Release Dosage Forms

The acceptance criteria are the same as for single dose studies but using

AUC, instead of AUC,

Controlled/Modified Release Dosage Forms

The aceeptance criteria are as follows:

= AUC, - ratio
The 90% confidence interval for the test/reference ratio should lie within
the acceptance interval of G.80-1.25 (80 — 125%) calculated using log
transformed data.

*  Crax tssy aNd Cenin (ss)
The 90% confidence interval for the test/reference ratio should lie within
the acceptance interva! of 0.75-1,33 (75 - 133%) calculated using log
transformed data.

»  %Swing and %PTF
The 90% confidence interval for the test/reference ratic should fie within

the acceptance interval of 0.80-1.25 (80 — 125%) calcuiated using log
transformed data.

Reporting of Resuits

The report of a bicavailability or a bicequivalence study should give the complete
documentation of its protocol, canduct and evaluation complying with GCP, GLP
and cGMP.
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3.10.% Clinical Report

In addition to the protocol efc., the clinical section of the bioequivalence study
report shouid include the foliowing:

I. A statement indicating the independence of the ethics commitiee.
ii. Documented proct of ethical approval of the study.

W. A complete list of the members of the ethics committes, their qualifications
and affiliations.

iv. An indecendent menitor's repert on the study.

v. MNames ang aifiiiziicns of the all invesiigatcris), the site of the siudy and the
pericd of 15 axecition.

vi. The names and hatch numbers of the products being tested.

vii. The manufacturing sites (address of the manufacturer of beoth the reference
and the test product).

vil, Expiry date of the reierence product and the date of manufacture of the test
product used in the study.

ix. Assay and cemparative dissolution prefiles for test and reference products,
x. CofA of the AP1 used in the test product bio-batch.

xi. A signed statement confirming that the test product used in the bio-study is
the same as the one that is submitted for registration,

xii. A summary of adverse events which must be accompanied by a discussion
on the influence of these events on the cutceme of the study.

xiii. A surmmary of protocel deviations {sampiing and non-sampling) which must
be accompanied by a discussion on the influence of these adverse events on
the cutcome of the study.

xiv. Subjects who drop out or are withdrawn from the study should be identified
and their withdrawal fully documented and accounted for.

3.10.2 Analtical Report

The analytical section of the bicequivalence report should include the following
which must be clearly presentad:

i. The full analytical validation report.

i. All individual subject concentration data.
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All individual plasma concentration versus time profiles presented on 3
lingar/linear as weil as log/linear scale (or, if appropriate, cumulative urinary
excretion data presented on a linear/linear scale).

Calibration data i.e. raw data and back-calculated concentrations for
standards, as well as ¢alibration curve parameters for the entire study.

Cuality cantrol samples for the entire study.

Chromatograms from analyhical runs far 2G% of all subjects (or a minimum of
4 subjects} including chromategrams for the associated standards and quality
centrol samples,

Analytiesl daia from supjects who dropged cut of ihe stuay due {0 an adverse
arug gvert should aisc be cresentec.

A summary of protocaol deviations which must be accompanied by 2
discussian on the influence of these deviations en the cutcome of the study.
Protocal deviations must be justified,

Fharmacokinetic and Statistical Report

The pharmacaokinetic and statistical section of the biceguivalence report shouid
include the following, which must be ¢learly presented:

i,

i,

All drug concentration versus time data from the bio-study. This data must
be submitted in hard copy and alsc formatted on a disketie in a format
compatible for processing by SAS software, Individual subject data should
be in rows and arranged in columns which reflect the subject number, phase
numoer, sequence, formuiation and sample concentration versus time data
{Appendix 2.

The method(s) and programs used to derive the pharmacokinetic parameters
from the raw data. R
A detailed ANOVA and/cr non-parametric analysis, the pgint estimates and
corresponding confidence intervals for each parameter of interest,

Tabulated summaries of pharmacokinetic and statistical data.

The statistical report should contain sufficient detaii to enable the statistical
analysis t¢ be repeated, e.g. individual demographic data, randomisation
scheme, individual subject concentration vs. time data, values of
pharmacokinetic parameters for each subject, descriptive siatistics of
pharmacokinetic parameters for each formulation and period.

Drug concentration data of any subject withdrawn from the study due o an
adverse drug event should also be submitted, but shouid not be included in
the statistical analysis.
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3.10.4 Quality Assurance

3N

4.1

4.1.1

4.1.2

4.1.3

i. The study report should be accompanied by a signed QA statement
canfirming release of the document.

ii. A declaration must be made by the appiicant to indicate whether the sita(s)
{clinical and analytical) where the study was performed was subjected to a
pre-study audit to ascertain the status of GCP and GLP &or cGMP
conditions at the site(s). All Audit certificates should ciearly indicate the date
of audit and the namel(s), address{es) and qualifications of the auditor(s}.

iii. The applicant should submit an independent manitor's report on the clinical
portion of the study. This report shoulid clearly indicate the date of monitcring
and the name, address and qualifications of the moniter and should be
included in the study repon.

Expiry Dates of Biostudies

The bioavailabifity/ biceguivaience study must have been completed not longer
than three years prior o the date of submissinon.

BIOAVAILABILITY AND BICEQUIWALENCE REQUIREMENTS
Orally Administered Drug Products Intended for Systemic Action

Sclutions

A bioequivalence waiver may be granted for oral solutions, elixirs, syrups or other
solubilized forms confaining the same active pharmaceutical ingredient(s) in the
same concentration{s) as the South African reference product and containing no
ingredient known to significantly affect absorption of the medicinal ingredient(s).

Suspensions

Bioequivalence for a suspension should be treated in the same way as for
immediate reiease solid oral dosage forms,

immediate Reiease Products - Tablets and Capsuies

In general bicequivalence studies are required. /n vivo BE studies should be
accompanied by in vivo dissclution profiles on all strengths of each product,
Waivers for in vivo biocavailability and bicequivatence studies for immediate
reiease solid oral dosage forms based on comparative dissolution studies may be
acceptable (see Guideline for Dissolution Testing}.
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Modified Release Products

Modified release preducts include delayed release products and extended
{controlled} reiease products. In general bicequivalence studies are required. In
addition to the studies required for immediate release products, a food-effect
study is necessary. Multiple dese studies are generally not recommended.

Miscellaneous Oral Dosage Forms

Rapidly dissaiving drug products, such as buccal and sublingual dosage forms,
sheuld be tested for in vitro dissolution and in vive BA andior BE. Chewable
tzklets shculd also be evaluated for in vivo BA and/or BE. Chewable 1ablets (as a
whole) sheuld be subject to in vitro dissoluticn because they might be swallowed
by a patient without proper chewing. In general, in vifre dissalution test conditions
tor chewabie tablets shouid be the same as for non-chewable tablets of the same
active ingredient/moiety.

QOrally Administered Drugs Intended for Local Action

(Generaily BE studies with clinical efficacy and safety endpoints and/or suitabiy
designed and validated in wvitro studies are required.

Parenteral Solutions

The applicant is not required to submit a bicequivalence study if the product is to
be administered as an agueous intravenous solution containing the same active
substance in the same concentration as the currently approved product.

in the case of olher parenteral routes other than iv., e.g. intramuscular of
subcutaneous, if the test product is of the same type of sciution (aquecus) as the
reference preduct, contains the same concentration of the same active substance
and the same or comparabie excipients as the medicinal product currently
approved, then bicequivalence testing s not required provided that the
formulation does not contain an excipient(s) known to significantly affect
absorplion of the active ingredient(s).

For all other parenterals bioequivalence studies are required.

For intramuscular dosage forms monitoring is required untii at least 80% of the
ALIC. has been covered.

Topically Administered Products

Locally Acting

Topical preparations containing corticosteroids intended for application to the
skin and scalp, the human vasoconstrictor test (blanching test) is recommended
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to prove bioequivalence. Validated visual and/or chromometer data wili be
necessary.

Topical formulations, other than a simple solution, with bacteriostatic,
bactericidal, antiseptic and/or antifungal cfaims, clinical data (comparative clinical
efticacy) will be required. Microbial growth inhibition zones will not he acceptable
as proof of efficacy. Simple solutions however, may qualify for a waiver based on
appropriate jn vitro test methods.

Proof of release by membrane diffusion will not be accepted as proof of efficacy
unless there has been data to show the correlation between release through a
membrane and clinical efficacy data.

Whenever aystemic expesure resuiting from focally applied, iccally acting
medicinal products entails a nsk of systemic adverse reacticns, systemic
gxpesure should be measured.

Systemnically Acting

For iocally applied products with systemic action e.g. transdermal products, a
hicequivalence study is always reguired.

Produets intended for Other Routes of Administration

Products for [ocal use (oral, nasal, inhaiation, ocular, dermal, rectal, vaginal etc.
administration.} intended to act without systemic absorption the approach to
determine bioeguivalence based on systemic measurements is not applicabie

and pharmacadynamic or comparative clinical studies are required, However,
pharmacokinetic studies may be required as measures ¢f salety.

Variations or Post Registration Amendments

For all post registration changes that require proof of efficacy the requirements of
this guideline will be appiicabie.

WAIVERS OF /N VIVO BICEQUIVALENCE STUDIES

Bio-waivers will be considered under the circumstiances detailed below.

Immediate Release Products
Class 1 Drug Substances
When the drug product contains a Class 1 drug substance(s) (based on the

Biopharmaceutics Classification System, BCS), and the inactive ingredients used
in the dosage form do not significantly affect absorption of the active ingredients
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a bio-waiver may be acceptable.

The drug sub_stancg-:-s must be highly soluble, highly permeable and the dosage
form rapidly dissolving (see Guideline for Dissolution Testing).

The appl‘icant must provide relevant informatian to prove that the drug substance
falls within the Class 1 classification (Reference 5).

£.1.2 Different Strength Dosage Forms

When the drug product is the same dosage form but of a different strength and is
cropertionally simiiar {See Section 2.9) in its active and inactive ingredients, a
bic-waiver may s accantania.

In such zases ne demcensiration of biceguivalence in vive of one or more of he
tower strengthis may be waived based on dissoluticn tests (see Guideline for
Cissoluticn Testing) and an in vivo study cn the highest strength.

1. For Multi-source pharmaceutical produets, conducting an i vivo study
on a sirength that is not the hichest may be appropriate for reascns of
safety. ln this case a walver may be ccngidered for the higher sirength
when an fn vivo SE study was performed cn a iower strengih of the same
drug product provided that:

Lingar efimiraticn kingtics has been shown cver the therapeutic dose
Fange.

fi. The higher sirength is proporticnalty similar 1o the lower strength.

2. For New Chemiical Entities with questicns on toxicity, bic-wavers for a
higher strength will be determined tc be appropriate based on:

i.  Clinical safety and/or efficacy studies including doze desirability of the
higher strength, and

ii. Linear eliminaticn kinetics cver the therapeutic dose range, and

iil. The higher strength heing proportionzally similar to the lower strength,
and

v. The same dissolution procedures being used for both strengths ang
similar dissolution results obtained.

Dissolution prefiles are required for all strengths. The f; similarity factor should be
used tg compare dissolution profiles from different strengths of a product, An f;
value 50 indicates a sufficiently similar dissolution profiie such that further
i vivo studies are not necessary. For an 1, value <50, it may be necessary to
conduct an in vive study. The difference factar, f;, must alse be submitted but will
not be used as an acceptance criterion (Reference §).

24785—48
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Note: De?ails_ en thel performance of dissolution studies are described in the
Guideline for Dissolution Testing and not in the BA-BE guideline.

5.2 Modified Release Products

5.21 Beaded Capsules - Lower Strangth
For extended release teaded capsules where the strength differs only in the
numper of beads containing the active ingredient, a single-dose, fasting BE study
should be carried out on the highest strength. A bic-waliver for the lower strength
based on dissolution studies can be requested.
Cissolution preofiles in sugeer cf a bic-waiver should be generated for sach
strength using the reccmmended dissciution test methads descriced in the
Guideline for Dissoluticn Testing,

5.2.2 Tablets — Lower strengih
For extended reiease tablets when the drug preduct is:
i. Inthe same dosage form but in & different strength, and
il. s properticnally similar in its active and inactive ingredients, and
iii. Has the same drug release mechanism,
an in vivo BE determiration of cre or mere lower strengths may Se waived Hased
on dissclution testing as previcusly described. Dissclution prefiles should be
generated on all the strengths of the test and the reference products.
For Section 5.2.1 and 5.2.2 above, the f; facter should be used to compare
profiies from the different strengths of the product. An > value of =50 can be used

to confirm that further jn vivo studies are not needed {see Guideline for
Dissolution Testing).

Q03820837 24785—T
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APPENDIX 1 - Abbreviations and Symbols,

Crnax
Crnin
Cmax (55}
Crin (s5)

Cap

tl‘ﬂa:(

ALC,

AUC.

AUC,
MRT
Ag

Ae.,

LOP
%PTF

%Swing

maximum plasma concentration

minimum plasma concentration

maximum plasma cencentration at steady-state
minimum plasma concentration at steady-state
average plasma concentration

time 10 Crmayx

area under the plasma/serumiblood concentration-time curve from time
zero to time t where t is the 1ast time point with measurable concentration.

area under the plasma/serumsblood concentration-tiime curve from time
Zero 1o time infinity

AUC during a dosage interval at steady state
mean residence time
cumulative urinary excretion from drug administration until time t

Amount of unchanged drug excreted in the urine at infinite time {7-10 hali
lives).

eliminaticn hafi-life
(Cmax (ss) — Cmr'n :551} ! Cav- 100

{Crrax tss) = Crintss)) { Crmin. 100
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ADDENDUM 4

STABILITY STUDIES |

VS ST TT P S S U P

This document has heen prepared to serve as a recommendation to applicants
wishing to submit applications for registration of medicines. It represents the
Medicines Control Council’s current thinking on the safety, quality and efficacy
of medicines. It is not intended as an exclusive approach. Council reserves the
right to request for any additional information to establish the safery, quality and
efficacy of a medicine and may make amendments in keeping with the knowledge |
which is current at the time of consideration of data accompanying applications
for registration of medicines. Alternative approaches may be used but these must
be scientifically and technically justified. The MCC is committed to ensure that !
ail medicines gaining market approval will be of the required quality, safety and
efficacy. [t is impertant for applicants to adhere to the administrative
requirements to avoid delays in the processing of applications.

This guideline will come into cffect from 1 October 2004,

Guidelines and application ferms are avaiiable from the office of the Registrar of
Medicines.

[ —

REGISTRAR OF MEDICINES
MS M.P. MATSOS0O
DATE: 29 [ | 2002
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STABILITY STUDIES

The Tripartite guideline, which has been developed within the Expert Working Group (Quality} of the
Intemational Conference on Harmonization (ICH}, provides a generai indication on the requiremenis
for stability testing. Tt primarily addresses the information required i applications for registratien for
new chemical entities and associated medicinal products. This guideline is adopted with anly mineor
modifications. It contains aspects relating to testing conditions, stumbers of batches 1o be (ested and
the requirements regarding follow-up stability data and applicants are advised to study this guideline
carefully.

Applicants are reminded that the Tripartite guideline has now been included in the USP23 {<[196>)
and latest updates appear on the ICH website.

Applicants are also refarred 10 the following guidelines an the [CH website:
1. Brabitlity Data Package for Registration in Climatic Zones {11 and IV (Q1F)
2. Photostability Testing (Q1B)

Appendices 1 and 2 atfached to this guideline comprise -
APPENDIX 1 - GLOSSARY AND INFORMATION
APPENDIX 2 - APPROPRIATE TESTS

Index to Guideline contenis

STABILITY GUIDELINE
Preamble

H STABILITY TRIAL DESIGN
1.1  ACTIVE SUBSTANCE

1.1.1 NEW CHEMICAL ENTITY
1.1.1. General

1.1.1ii Stress testing

1.1.1.i Formai studies

1.1.1.1v Selection of baiches

1.0 1x Test procedures and test criteria

1.1 vi Specifications

1.1.1.vii  Storage conditions

1.1.1.viii Testing frequency ‘
11.Lix Packaging/Containers

Lllx Evaluation

1.1.1.xi Statemenis/Labeiling

1.1.2. WELL-KNOWN CHEMICAL ENTITY

1.2 DOSAGE FORM

1.2.1 PRODUCTS CONTAINING NEW CHEMICAL ENTITIES
L.2.1i General

1.2.14 Selection of butches

L2.15ii  Test procedures and test criteria
1.2.1.0v Specifications

121y Storage test conditions

1.2.1.vi Testing frequency

1.2.1.vii Packaging material

L.2.1wiii  Evaluation
1.2.1ix Statements/Labelling



STAATSKOERANT, 2 MEI 2003 No. 24785

199

STABILITY
1.22  PRODUCTS CONTAINING WELL-KNOWN CHEMICAL ENTITIES

1220 Selection of balches
1.2.2.0 Storage test conditions
2 PRESENTATION OF STABILITY DATA

3 PREDICTION OF SHELF-LIFE

4  FOLLOW-UP STABILITY DATA

5  SUPPLEMENTS TO FRODUCT APPLICATION

3.1 Manufacturing, formulation and conirol changes (general)
32 Change in formulzation

5.3 Change in packaging

6  CALCULATION OF EXPIRY DATE
7 STORAGE INBULK

8  EXTENSION OF SHELF-LTFE

o IMPLEMENTATION

APFENDIX 1

APPENDHX 2

1 STABILITY TRIAL DESIGN

There shall be a written testing program designed to assess stability characterisiics of dosage forms.
The results of such stability testing shall be used i determining appropriate sworage condiiions and
retest or expiry dates.

The design of the study should consider the methodology for determining the stability of the active
substance and dosage {arms. The following factors must be considered in designing a stability trial:

1.1 ACTIVE PHARMACEUTICAL INGREDIENT

1.1.1 New Chemical Entity
L General

Information an the stabiliiy of the acuve substance is an integral part of the systematic approach to
stzbiiity evaluation.

The actual studies 1o be carried out will depend on the nature of the active substance, but may include
the affect of elevaed temperatures or low temperatures, susceptibility to moisture, oxidation and the
effect of light. The effect of pt and high oxygen atmosphere may be important for aqueous solutions
or suspensions of the active substance.

I.L1.i Stress Testing

Stress testing heips to determine the intrinsic stability of the molecule by establishing degradation
pathways in order to identify the likely degradation products and 10 validate the stability indicating

power of 1he analylical procedures used.

1.1.1.iii Formal Swdies





