THE CONTRACT ACCEPTOR

7.6. The Contract Acceptor must have adequate premises
and equipment, knowledge and experience, and competent
personnel to carry out satisfactorily the work ordered by
the Contract Giver. Contract manufacture may be
undertaken only by a manufacturer who is the holder of a
manufacturing authorisation.
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7.7. The Contract Acceptor should ensure that all products
or materials delivered to him are suitable for their intended
purpose.

7.13. Manufacturing, analytical and distribution records, and
reference samples should be kept by, or be available to,
the Contract Giver. Any records relevant to assessing the
quality of a product in the event of complaints or a
suspected defect must be accessible and specified in the
defect/recall procedures of the Contract Giver.
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7.14. The contract should permit the Contract Giver to
visit the facilities of the Contract Acceptor.
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7.8. The Contract Acceptor should not pass to a third
party any of the work entrusted to him under the contract
without the Contract Giver's prior evaluation and approval
of the arrangements. Arrangements made between the
Contract Acceptor and any third party should ensure that
the manufacturing and analytical information is made
available in the same way as between the original Contract
Giver and Contract Acceptor.
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7.9. The Contract Acceptor should refrain from any activity
which may adversely affect the quality of the product
manufactured and/or analysed for the Contract Giver.

7.15. In case of contract analysis, the Contract Acceptor
should understand that he is subject to inspection by the
competent Authorities.
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CHAPTER 8 COMPLAINTS AND PRODUCT RECALL
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All complaints and other information concerning potentially
defective products must be carefully reviewed according to
written procedures. In order to provide for all
contingencies, a system should be designed to recall, if
necessary, promptly and effectively products known or
suspected to be defective from the market.
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THE CONTRACT
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7.10. A contract should be drawn up between the Contract
Giver and the Contract Acceptor which specifies their
respective responsibilities relating to the manufacture and
control of the product. Technical aspects of the contract
should be drawn up by competent persons suitably
knowledgeable in pharmaceutical technology, analysis and
Good Manufacturing Practice. All arrangements for
manufacture and analysis must be in accordance with the
marketing authorisation and agreed by both parties.
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7.11. The contract should specify the way in which the
authorised person releasing the batch for sale ensures that
each batch has been manufactured and checked for
compliance with the requirements of Marketing
Authorisation.
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7.12. The contract should describe clearly who is
responsible for purchasing materials, testing and releasing
materials, undertaking production and quality controls,
including in—process controls, and who has responsibility
for sampling and analysis. In the case of contract analysis,
the contract should state whether or not the Contract
Acceptor should take samples at the premises of the
manufacturer.
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COMPLAINTS
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PRINCIPLE
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8.1. A person should be designated responsible for handling
the complaints and deciding the measures to be taken
together with sufficient supporting staff to assist him. If
this person is not the authorised person, the latter should
be made aware of any complaint, investigation or recall.
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8.2. There should be written procedures describing the
action to be taken, including the need to consider a recall,
in the case of a complaint concerning a possible product
defect.
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8.3. Any complaint concerning a product defect should be
recorded with all the original details and thoroughly
investigated. The person responsible for Quality Control
should normally be involved in the study of such problems.
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8.4. If a product defect is discovered or suspected in a
batch, consideration should be given to checking other
batches should be checked in order to determine whether
they are also affected. In particular, other batches which
may contain reworks of the defective batch should be
investigated.
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8.5. All the decisions and measures taken as a result of a
complaint should be recorded and referenced to the
corresponding batch records.
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8.6. Complaints records should be reviewed regularly for
any indication of specific or recurring problems requiring
attention and possibly the recall of marketed products.
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8.15. The progress of the recall process should be
recorded and a final report issued, including a
reconciliation between the delivered and recovered
quantities of the products.
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8.16. The effectiveness of the arrangements for recalls
should be evaluated regularly.
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8.7. Special attention should be given to establishing
whether a complaint was caused because of counterfeiting.
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8.8. The Competent Authorities should be informed if a
manufacturer is considering action following possibly faulty
anufacture, product deterioration, detection of
counterfeiting or any other serious quality problems with a
product.
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CHAPTER @ SELF INSPECTION
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Self inspections should be conducted in order to monitor
the implementation and compliance with Good
Manufacturing Practice principles and to propose
necessary corrective measures.
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RECALLS
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8.9. A person should be designated as responsible for
execution and co-ordination of recalls and should be
supported by sufficient staff to handle all the aspects of
the recalls with the appropriate degree of urgency. This
responsible person should normally be independent of the
sales and marketing organisation. If this person is not the
authorised person, the latter should be made aware of any
recall operation.
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9.1. Personnel matters, premises, equipment,
documentation, production, quality control, distribution of
the medicinal products, arrangements for dealing with
complaints and recalls, and self inspection, should be
examined at intervals following a pre—arranged programme
in order to verify their conformity with the principles of
Quality Assurance.
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9.2. Self inspections should be conducted in an
independent and detailed way by designated competent
person(s) from the company. Independent audits by
external experts may also be useful.
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8.10. There should be established written procedures,
regularly checked and updated when necessary, in order to
organise any recall activity.
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8.11. Recall operations should be capable of being initiated
promptly and at any time.
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9.3. All self inspections should be recorded. Reports should
contain all the observations made during the inspections
and, where applicable, proposals for corrective measures.
Statements on the actions subsequently taken should also
be recorded.
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8.12. All Competent Authorities of all countries to which
products may have been distributed should be informed

promptly if products are intended to be recalled because
they are, or are suspected of, being defective.
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8.13. The distribution records should be readily available to
the person(s) responsible for recalls, and should contain
sufficient information on wholesalers and directly supplied
customers (with addresses, phone and/or fax numbers
inside and outside working hours, batches and amounts
delivered), including those for exported products and
medical samples.
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8.14. Recalled products should be identified and stored
separately in a secure area while awaiting a decision on
their fate.
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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS ™
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PRINCIPLE

The manufacturer of sterile products is subject to special
requirements in order to minimise risks of microbiological
contamination, and of particulate and pyrogen
contamination. Much depends on the skill, training and
attitudes of the personnel involved. Quality Assuarane is
particulaly important, and this type of manufacture must
strictly follow carefully established and validated methods
of preparation and procedure. Sole reliance for sterility or
other quality aspects must not be placed on any terminal
proess or finished product test.
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Note: This guidance does not lay down detailed methods
for determining the microbiological and particulate

cleanliness of air, surfaces, etc. Reference should be made
to other documents such as the EN/ISO Standards.
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GENERAL
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The “in operation” and “at rest” states should be defined
for each clean room or suite of clean rooms.
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For the manufacture of sterile medicinal products 4 grades
can bedistinguished.
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Grade A: The local zone for high risk operations, e.g. filling
zone, stopper bowls, open ampoules and vials, making
aseptic connections. Normally such conditions are provided
by a laminar air flow work station. Laminar air flow systems
should provide a homogeneous air speed in a range of 0.36
— 0.54 m/s (guidance value) at the working position in open
clean room applications. The maintenance of laminarity
should be demonstrated and validated. A uni~directional air
flow and lower velocities may be used in closed isolators
and glove boxes.
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1. The manufacture of sterile products should be carried
out in clean areas entry to which should be through
airlocks for personnel and/or for equipment and materials.
Clean areas should be maintained to an appropriate
cleanliness

standard and supplied with air which has passed through
filters of an appropriate efficiency.
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2. The various operations of component preparation,
product preparation and filling should be carried out in
separate areas within the clean area. Manufacturing
operations are divided into two categories; firstly those
where the product is terminally sterilised, and secondly
those which are conducted

aseptically at some or all stages.

Grade B: For aseptic preparation and filling, this is the
background environment for the grade A zone.
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Grade C and D: Clean areas for carrying out less critical
stages in the manufacture of sterile products
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CLEAN ROOM AND GLEAN AIR DEVICE
CLASSIFICATION
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4. Clean rooms and clean air devices should be classified in
accordance with EN SO 14644-1. Classification should be
clearly differentiated from operational process
environmental monitoring. The maximum permitted airborne
particle

concentration for each grade is given in the following table:
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3. Clean areas for the manufacture of sterile products are
classified according to the required characteristics of the
environment. Each manufacturing operation requires an
appropriate environmental cleanliness level in the
operational state in order to minimise the risks of
particulate or microbial contamination of the product or
materials being handled.
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In order to meet “in operation” conditions these areas
should be designed to reach certain specified air—
cleanliness levels in the “at rest” occupancy state. The
“at rest” state is the condition where the installation is
installed and operating, complete with production
equipment but with no operating personnel present. The
“in operation” state is the condition where the installation
is functioning in the defined operating mode with the
specified number of personnel working.
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5. For classification purposes in Grade A zones, a minimum
sample volume of 1m3 should be taken per sample
location. For Grade A the airborne particle classification is
ISO 4.8 dictated by the limit for particles 25.0 tm. For
Grade B (at rest) the airborne particle classification is ISO
5 for both considered particle sizes. For Grade C (at rest &
in operation) the airborne particle classification is ISO 7
and ISO 8 respectively. For Grade D (at rest) the airborne
particle classification is ISO 8. For classification purposes
EN/ISO 14644-1methodology defines both the minimum
number of sample locations and thesample size based on
the class limit of the largest considered particle size and
the method of evaluation of the data collected.
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10. It is recommended that a similar system be used for
Grade B zones although the sample frequency may be
decreased. The importance of the particle monitoring
system should be determined by the effectiveness of the
segregation between the adjacent Grade A and B zones.
The Grade B zone should be monitored at such a
frequency and with suitable sample size that changes in
levels of contamination and any system deterioration would
be captured and alarms triggered if alert limits are
exceeded.
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6. Portable particle counters with a short length of sample
tubing should be used for classification purposes because
of the relatively higher rate of precipitationof particles 25.0
U m in remote sampling systems with long lengths of
tubing. Isokinetic sample heads should be used in
unidirectional airflow systems.
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7. “In operation” classification may be demonstrated
during normal operations, simulated operations or during
media fills as worst—case simulation is required for this. EN
ISO 14644-2 provides information on testing to
demonstrate continued compliance with the assigned
cleanliness classifications. .
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11. Airborne particle monitoring systems may consist of
independent particle counters; a network of sequentially
accessed sampling points connected by manifold to a
single particle counter; or a combination of the two. The
system

selected must be appropriate for the particle size
considered. Where remote sampling systems are used, the
length of tubing and the radii of any bends in the tubing
must be considered in the context of particle losses in the
tubing. The selection of the monitoring system should take
account of any risk pesented by the materials used in the
manufacturing operation, for example those involving live
organisms or radiopharmaceuticals,
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CLEAN ROOM AND CLEANDEVICE MONITORING
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12. The sample sizes taken for monitoring purposes using
automated systems will usually be a function of the
sampling rate of the system used. It is not necessary for
the sample volume to be the same as that used for formal
classification of clean rooms and clean air devices.
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8. Clean rooms and clean air devices should be routinely
monitored in operation and the monitoring locations based
on a formal risk analysis study and the results obtained
during the classification of rooms and/or clean air devices.
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9. For Grade A zones, particle monitoring should be
undertaken for the full duration of critical processing,
including equipment assembly, except where justified by
contaminants in the process that would damage the
particle counter or present a hazard, e.g. live organisms
and radiological hazards. In such casesmonitoring during
routine equipment set up operations should be undertaken
prior to exposure to the risk. Monitoring during simulated
operations should also be performed. The Grade A zone
should be monitored at such a frequency and with suitable
sample size that all interventions, transient events and any
system deterioration would be captured and alarms
triggered if alert limits are exceeded. It is accepted that it
may not always be possible to demonstrate low levels of 2
5.0 ( m particles at the point of fill when filling is in
progress, due to the generation of particles or droplets
from the product itself.
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13.In Grade A and B zones, the monitoring of the 25.0 1
m particle concentration count takes on a particular
significance as it is an important diagnostic tool for early
detection of failure.

The occasional indication of 25.0 ¢ m particle counts

may be false counts due to electronic noise, stray light,
coincidence, etc. However consecutive or regular counting
of low levels is an indicator of apossible contamination
event and should be investigated.

Such events may indicate early failure of the HVAC
system, filling equipment failure or may also

be diagnostic of poor practices during machine set-up and
routine operation.
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14. The particle limits given in the table for the “at rest”
state should be achieved after a short “clean up” period of
15-20 minutes (guidance value) in an unmanned state after
completion of operations.
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15. The monitoring of Grade C and D areas in operation
should be performed in accordance with the principles of
quality risk management. The requirements and
alert/action limits will depend on the nature of the
operations carried out,

but the recommended “clean up period” should be
attained.
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16. Other characteristics such as temperature and relative
humidity depend on the product and nature of the
operations carried out. These parameters should not
interfere with the defined cleanliness standard.
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17. Examples of operations to be carried out in the various
grades are given in the
table below (see also paragraphs 28 to 35):

17. BRI L—FTIThhBEEDBHIZE U T DRITRL
T, (28AMNBISEHSENOIL)
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18. Where aseptic operations are performed monitoring
should be frequent using methods such as settle plates,
volumetric air and surface sampling (e.g. swabs and
contact plates). Sampling methods used in operation
should not interfere with zone protection. Results from
monitoring should be considered when reviewing batch
documentation for finished product release. Surfaces and
personnel should be monitored after critical operations.
Additional microbiological monitoring is also required
outside production operations, e.g. after validation of
systems, cleaning and sanitisation.

ABE(RTT OV TL—b) EOWESEICLYEE
BT BT EITITE, FEDOYLTULT HEN
BEEEOHITEELENIIEETHIL, E=4ULT
RRIBRUSZOEFHEOEOUELROREETS
BICBERT L. RiERELEEADAFROE=4)
FIED)TFARNGEEDBRIZTICE PRIESRT L,
G HBONRYT—2avORTHEDO &SI, BEE
f%mm:ﬁ. BINOWEMDOE=A) T ERET S

19. Recommended limits for microbiological monitering of
clean areas during
operation:

Brgoermardsdinia b il ontaniatn ™
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o Lo 54 28 -
n 20C 168 ¢
Notes: 7
(a) These are average values. @QNSIETIYETHD,

(b) Individual settle plates may be exposed for less than 4
hours.

20. Appropriate alert and action limits should be set for the
results of particulate and microbiological monitoring. If
these limits are exceeded operating procedures should
prescribe corrective action.

20. BRUHEDEZRYLTHRIOVNTEIATS—FR
UFoiaviEsfeddol, FIRRICIE. ThboORE
EEBABEORELBERETHL,

ISOLATOR TECHNOLOGY

TAVL—EEH
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21, The utilisation of isolator technology to minimise human
interventions in processing areas may result in a significant
decrease in the risk of microbiological contamination of
aseptically manufactured products from the environment.
There are many possible designs of isolators and transfer
devices. The isolator and the background environment
should be designed so that the required air quality for the
respective zones can be realised. Isolators are constructed
of various materials more or less prone to puncture and
leakage. Transfer devices may vary from a single door to
double door designs to fully sealed systems incorporating
sterilisation mechanisms.

21 FEREBADADN AZR/NRIZTHT7IL—3F
fiEEATAILT BEMLRERENR~OMEYE
FOYRIEKIBISHLEEETHSS, FAIL—2RT
PR MICIE S DRENEALND, FA/L—ERV
ABEHR, BEYTIRBICERSNIEROENRR
TEDLSITHEI LA MIEDR, PAUL—2E SN
hdiihvh, REELRELSVEBLGEATTETW
%, HESRRE—ENT, 2BF 7R NS, MEREEZE
Z-REHRHEDLOET. BRTH D,

22. The transfer of materials into and out of the unit is one
of the greatest potential sources of contamination. In
general the area inside the isolator is the local zone for
high risk manipulations, although it is recognised that
laminar air flow

may not exist in the working zone of all such devices.

22. FAIL—B~DHDOELAND  BRXDFEROU
EOTH D BE, TAUL—RRBIENAYR TR EE
T5RETHIH. RTHOFAVL—2—DRMOESE
V= R—ARRREES>TVSDIT TR,

23. The air classification required for the background
environment depends on the design of the isolator and its
application. It should be controlled and for aseptic
processing it should be at least grade D.

23 7AYL—2ORILRBOBRBISRILT IL—52D
BEETOARICRET . TRIEBINGTAIELS
T, LT, BHEBEOT (VL —20BREDEEL

S L—FDTRIFAEESEN,
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24. Isolators should be introduced only after appropriate
validation. Validation should take inte account all critical
factors of isolator technology, for examplethe quality of
the air inside and outside (background) the isolator,
sanitisation of

the isolator, the transfer process and isolator integrity.

24 FAIYL—REBAT BRI, BUEAJTF—2a e R

LTRSS, NUT—2aV ENEBERIREO
BROE. TAIL—EDHE, P AT L TAIL—

SDRERFEOT /LB OERGTERESEL::
HOTRITIIEGSEL,

25. Monitoring should be carried out routinely and should
include frequent leak testing of the isolator and
glove/sleeves sytem.

25 FAVL—EXER BT O—T/R)—T L RTFLDY—
JTAMEBLE=RIUTEBENICEET 2L,

30. Where the product is at unusual risk of contamination
from the environment, for example because the filling
operation is slow or the containers are wide—necked or are
necessarily exposed for more than a few seconds before
sealing, the filling should be done in a grade A zone with at
least a grade C background. Preparation and filling of
ointments, creams, suspensions and emulsions should
generally be carried out in a grade G environment before
terminal sterilisation.

30. FTAAEENEN BROBMOSAEL, BFLEETO
A2 3 ULINDGEEED. BENSODFEDOYX
IREVEE L, FTTEEADEELTL—FCUL EOBRETIZ
BBINFTL—FAOBETITI L, BRBRBEITO®R
B O)—L BB, T3V ORURVFETARY
L—FCOBETITIC L,

BLOW/FILL/SEAL TECHNOLOGY

TE—/ T4/ —LEH

26. Blow/fill/seal units are purpose built machines in
which, in one continuous operation, containers are formed
from a thermoplastic granulate, filled and then sealed, all
by the one automatic machine. Blow/fill/seal equipment
used for aseptic production which is fitted with an
effective grade A air shower may be installed in at least a
grade C environment, provided that grade A/B clothing is
used. The environment should comply with the viable and
non viable limits at rest and the viable limit only when in
operation. Blow/fill/seal equipment used for the
production of products which are terminally sterilised
should be installed in at least a grade D environment.

26. TA—/D4L/>—LA=yb B BEOE S FE
HAOLER SN, FESN-RBHINDIRELS, £T
BOEBH T EORELRETTONZEEZENEL
TRELERBETHD IRMETLU—FAOIT S vI—
AEAAENTO— T — LEEIE, FEE MY
L—RA/BOEREBEEERTHHEE LI L—FCOEEIC
BELTHRL, ZFERAEOBEEEEREFORETY
BIL—FOBRVEBORELE T IL, Tkl
BOREEEBILTAIEESLL, BRARNSFIE
FTHITA— Do DEBILDIGELT L—FDEL
EOBBIZHELDITRIEESEN,

27. Because of this special technology particular attention
should be paid to , at least the following

* equipment design and qualification

* validation and reproducibility of cleaning—in—place and
sterilisation—in-place

* background clean room environment in which the
equiptment is located

* operator trainign and clothing

* interventions in the critical zonte of the equipment
including any aseptic assembly prior to the commencement
of filling

21. ZOEMATRFEN S, DRCELHTIE
BISEETHCL,
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ASEPTIC PREPARATION

31. Components after washing should be handled in at
least a grade D environment. Handling of sterile starting
materials and components, unless subjected to sterilisation
or filtration through a micro—organism-retaining filter later
in the process, should be done in a grade A environment
with grade B

background.

31 HFROBHRFEDIELELT L—FDLL EQREETE
Y3 &, RERMAUVEREOMYFENE, ZORO
IRTHERETINABEALEVRY T L—FBOHIZH
BUL—FADBRRTRET S L,

32. Preparation of solutions which are to be sterile filtered
during the process should be done in a grade C
environment; if not filtered, the preparation of materials
and products should be done in a grade A environment
with a grade B background.

32 TRATHBREY SEREY L—FCORETCH
FHCE BUBREZITORENESE., JL— th)DP
I:fé’f L—FAQBETEMRVEKORAEEERTS

33. Handling and filling of aseptically prepared products
should be done in a grade A environment with a grade B
background.

33 EAMICHAEA EEROBRYBRNOETAETL—
FBOHRIZHHT L—FAQBRE TITOETNIEESA,

34. Prior to the completion of stoppering, transfer of
partially closed containers, as used in freeze drying, should
be done either in a grade A environment with grade B
background or in sealed transfer trays in a grade B
environment.

34 BER IR TITON TVAIIIS HTIRAE T THET
&, TSN BROBR LT L—FBORIZH DY
L—FAQBETITOM. RUMEY L—FBORE T CHEA
S L — TR RIS RN,

TERMINALLY STERILISED PRODUCTS

A E R

35. Preparation and filling of sterile ointments, creams,
suspensions and emulsions should be done in a grade A
environment, with a grade B background, when the product
is exposed and is not subsequently filtered.

35 MAOWE., 7U—L, BEK. T3 ORER
URCAIE, BENRBINDEETHNMIZTORORE
AREVNEEIETLU—FBOHIZH LY L—FAOBETTH
R hiEEsian,

28. Preparation of components and most products should
be done in at least a grade D environment in order to give
low risk of microbial and particulate contamination,
suitable for filtration and sterilisation. Where the product is
at a high or unusual risk of microbial contamination, (for
example, because the product actively supports microbial
growth or must be held for a long period before
sterilisation or is necessarily processed not mainly in
closed vessels), then preparation should be carried out in
a grade C environment.

28 BHBOWE GEF-0E) | RUERREE, R
CREISET 5854, BEEICBT HEERYRYE
BTz, FL—FDOBBETREL AN IFESLL,
HRITHEMBRICELTHIRIRNEERLULDOYR
7@&6§A(§4nnﬁ§§0)iﬁ§ﬁa’éﬁ5§?‘%$ﬁ~ WHFET
OBENRINES . AR TEENTERMEE ST,
ERRRSTL—FCORBETITORTNIT LG
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29. Filling of products for terminal sterilisation should be
carried out in at least aOgrade C environment.

29 BRRRENRDFCAITRIBIRI L—FCORETE
g 5IE,

PERSONNEL

AR

36. Only the minimum number of personnel required should
be present in clean areas; this is particularly important
during aseptic processing. Inspections and controls should
be conducted outside the clean areas as far as possible.

36, R RE, BICREREETORETEETIARE
BNMRISIRELZTWEELEVL. BRERURHEERIET
BERIRVIFEEREON THORITAIFEEN,
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37. All personnel (including those concerned with cleaning
and maintenance) employed in such areas should receive
regular training in disciplines relevant to the correct
manufacture of sterile products. This training should
include reference to hygiene and to the basic elements of
microbiology. When outside staff who have not received
such training (e.g. building or maintenance contractors)
need to be brought in, particular care should be taken over
their instruction and supervision.

37 B CHREECHETEALED. O LSRTYT
ICRFETILETCORERFFEHUFOELOEEICET

HEBMZIGERIRTAIERSA0, COMBEICIEE
HIZBT AR, BICOVWTORBHLERESTAITL
EoR0, BYOEERMIHSEEERTONE

ZENFDOLITIHERIT TGS TAEDAD

RO LR IR OEBEIL DT MEEL L,
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38. Staff who have been engaged in the processing of
animal tissue materials or of cultures of micro—organisms
other than those used in the current manufacturing
process should not enter sterile~product areas unless
rigorous and clearly

defined entry procedures have been followed.

38, DR OHE DB HE
ERITHUSAERVT, BT, BRISREShEFIR
12RO RY BB R AZL TRELEL,

39. High standards of personal hygiene and cleanliness are
essential. Personnel involved in the manufacture of sterile
preparations should be instructed to report any condition
which may cause the shedding of abnormal numbers or
types of contaminants; periodic health checks for such
conditions are desirable. Actions to be taken about
personnel who could be introducing undue
microbiologicalhazard should be decided by a designated
competent person.

39 EEBICOVTREVKEDRELFEENNAT
HbH. FEARKOEETEOLAEEE ZRBLEESE
BROFEPEOBEEET HLITREEVOTHERE
FHEIFESNATNILLEDIEN, T O LMK EEE 850
THOICRIAMEF oI EITICENZELL BED
MEMERNT—REL LT AREEOHSEEB ITHL
TRARERGIZONTIEL, BESNEREENRELE
Fhiginiai,

40. Wristwatches, make—up and jewellery should not be
worn in clean areas.

407; B e (E3E. BB EIDERRE CERITE TS
BIELY,

41. Changing and washing should follow a written
procedure designed to minimise contamination of clean
area clothing or carry—through of contaminants to the
clean areas.

4 FEROTRBUFRNE. ERMLDEEER IR
1295, BV, HEREBAOBELMOBEAHERN
RIST B5ICERLFIERIZHL. ZRLEFAEESD
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+ Grade A/B: Headgear should totally enclose hair and,
where

relevant, beard and moustache; it should be tucked into
the

neck of the suit; a face mask should be worn to prevent
the

shedding of droplets. Appropriate sterilised, non-powdered
rubber or plastic gloves and sterilised or disinfected
footwear

should be worn. Trouser-legs should be tucked inside the
footwear and garment sleeves into the gloves. The
protective clothing should shed virtually no fibres or
particulate matter and retain particles shed by the body.

JL—FA/B: BEMIEBEERUCRETIEEICEHIOY
BRUOUIFERRICESLELIC, TENBEROBO ]
1SRRI ABEIITLE TN IEEDI, KEDREER
LT BHEHDOERmYRAIEFRL. HEOFTNENT L
BOETSRFIBEOFER. ZLTREZ UV EESLE
BMEERTHIL, ARV OBRIXEYODIZ, LEOH
FFROPITANSZE, RERITEREMITHMEOEE
BHLEWEDIZ, RO SR Sh B EEMHSRNLD
RS 3 E AE =AW

44, Outdoor clothing should not be brought into changing
rooms leading to grade B and C rooms. For every worker in
a grade A/B area, clean sterile (sterilised or adequately
sanitised) protective garments should be provided at each
work session. Gloves should be regularly disinfected during
operations. Masks and gloves should be changed at least
for every working session.

4. BAABOBERITTL—FBRUCHREFITRCIEX
BITEHLRAATRASLEN, TL—FA/BORBOEE
BT EETEEO GREIN, SWISEYITHESS
ni) BHEREFE Y aVBICREGLAITRIEELE
W, FRITERPEMMICSES T, TRIVEFHIE
BER. fFtyiargloxifigTais,

42. The clothing and its quality should be appropriate for
the process and the grade of the working area. It should be
worn in such a way as to protect the product from
contamination.

12 L CEYTRITAIZELEN, BE~DBLEHIET
BESBITETHRABLET WIS,

43 The description of clothing required for each grade is
given below:

BETL—FTERENAFEERITDVTEITICRES

°

45. Clean area clothing should be cleaned and handled in
such a way that it does not gather additional contaminants
which can later be shed. These operations should follow
written procedures. Separate laundry facilities for such
clothing are desirable. Inappropriate treatment of clothing
will damage fibres and may increase the risk of shedding of
particles.

LMAERBESEROLSITHBL MYRSTE, HBR
UZDHRDEYFENEZELSh=FIRIZHES L. /R
AORBEBDRIBCITIENEELL EEROTE
IR SIS A—CE 52 BOBEOURY
=HEmEt 5.
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- Grade D: Hair and, where relevant, beard should be
covered.

A general protective suit and appropriate shoes or
overshoes should be worn. Appropriate measures should
be taken to avoid any contamination coming from outside
the clean area.

JL—RD: BB, BRI G EEHVTFERLEITAR
B —IRIVRER, WA A —
La—XEFRUTHNEELEN, FEREAIALDF
FEBUT B OREEELBITNILELEN,

- Grade C: Hair and where relevant beard and moustache
should be covered. A single or two—piece trouser suit,
gathered at the wrists and with high neck and appropriate
shoes or overshoes should be worn. They should shed
virtually no fibres or particulate matter.

DEFNIEESEN, DEE | S EY—E - RO ERK
T, FEABLONTNT NARVIDHO , EYR#EL

EA—\—2a—XEFRLETTMIERESRN, Thblk
MEROIEEERHLENIE,

46. In clean areas, all exposed surfaces should be smooth,
impervious and unbroken in order to minimise the shedding
or accumulation of particles or micro—organisms and to
permit the repeated application of cleaning agents, and
disinfectants where used.

46 BAREBICB TSR COREREIHT . MENE
DFBHIERES L, H, HESFERYELER
ertm‘i’)é3?5%‘6{%/\:7%")Eﬁ('}‘l:(b‘%ﬂ)ft;h‘hlitx
BN,

47. To reduce accumulation of dust and to facilitate
cleaning there should be nouncleanable recesses and a
minimum of projecting ledges, shelves, cupboards and
equipment. Doors should be designed to avoid those
uncleanable recesses; sliding doors may be undesirable for
this reason.

47 BEQEFEREHLEL, kB L5764, BRTELHLM
HEESETNFRSA X, FEE, #l. FHl. B
FPMRELEITHIEESIEN, F7IE. ZO &3S TS
BOMAERT DT AL ESEN, COBEH
Mo, BIEFERETHILIEIFELL,

9/22

48. False ceilings should be sealed to prevent
contamination from the space above
them.

=@ IELAITRIEESE,

49. Pipes and ducts and other utilities should be installed
so that they do not create recesses, unsealed openings
and surfaces which are difficult to clean.

49. RAT  EHOVEDI—T 1) T4—IEMH . [RRE. B |
AL REEECEVBICRBLETLIERSE,

10/22



50. Sinks and drains should be prohibited in grade A/B
areas used for aseptic manufacture. In other areas air
breaks should be fitted between the machine or sink and
the drains. Floor drains in lower grade clean rooms should
be fitted with traps or water seals to prevent backflow.

50. EEREETOT L—FA/BORE TILHRL R UHEK
OI3EE, thORGTHBETHBEIE. RUHDELRE
EHKOLDRICEREREREGEYS 5L, B
L—FORBOEOHKDIGERFEAONS YT H BN
IFkEHERBETHIE,

56. A conveyor belt should not pass through a partition
between a grade A or B area and a processing area of

lower air cleanliness, unless the belt itself is continually
sterilised (e.g. in a sterilising tunnel).

56. AUAFALNE, HERBERESTRESA CHEDE
Y, FU—FADREETL—FBRUZRUTOYL—FD
RELEDROEYIVEREL TIEEDEL. (Bl bosiL

REH)

51. Changing rooms should be designed as airlocks and
used to provide physical separation of the different stages
of changing and so minimise microbial and
parrticutatecontamination of protective clothing. They
should be flushed effectively with filtered air. The final
stage of the changing room should, in the at-rest state,
be the same grade as the area into which it leads. The use
of separate changing rooms for entering and leaving clean
areas is sometimes desirable. In general hand washing
facilities should be provided only in the first stage of the
changing rooms.

51, BREFT7—OvIEL TR ShTUETRIEES
LY, RER~NOERVEICISFRFLEDEHERD
B LB R A LRI EESE0, ThEOHE
BIETNA—EBLIERRER/IBL TSV VT 5
& BEREDRBBMBIEIERBORETIANDAE
FTHEREEEFLT L—FTRITNIEESEN, ABLRHT
BOBREETHLEMNZELL, BRE. FORBRME
BREONODBEBOABELGITHIEASEL,

52. Both airlock doors should not be opened
simultaneously. An interlocking system ora visual and/or
audible warnign system should be operated to prevent the
opening of more than one door at a time.

52. T7—Ov I OR7 IERAIRRICEAVTIRASEN,
RIFIZIDUEORT OBRERILT 5=HISA4—0y
FUT VAT LEWNERER . RO/ XILEEH N ERRRK
BRORTLERETHL.

57. As far as practicable equipment, fittings and services
should be designed and installed so that operations,
maintenance and repairs can be carried out outside

the clean area. If sterilisation is required, it should be
carried out, wherever possible, after complete reassembly.

57. ki B, RUMSRIRIE. RELRYRE, #
FEE, SESEERENDLTEDLIRFL, RiF
THCE, TMLORMBENBEGIFEE, TRITHAT
THRTLTHLITICE,

58. When equipment maintenance has been carried out
within the clean area, the area should be cleaned,
disinfected and/or sterilised where appropriate, before
processing recommences if the required standards of
cleanliness and/or asepsis have not been maintained
during the work.

58 RIMOMBEEFLELFAXBNTERL. TOEE
HIC RIS EREEM B CEIMES, Wik
EEXERT A ORRICECTER. EE. RESEY
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53. A filtered air supply should maintain a positive pressure
and an air flow relative to surrounding areas of a lower
grade under all operational conditions and should flush the
area effectively. Adjacent rooms of different grades should
have a pressure differential of 10~15 pascals (guidance
values). Particular attention should be paid to the
protection of the zone of greatest risk, that is, the
immediate environment to which a product and cleaned
components which contact the product are exposed. The
various recommendations regarding air supplies and
pressure differentials may need to be modified where it
becomes

necessary to contain some materials, e.g. pathogenic,
highly toxic, radioactiveor live viral or bacterial materials or
products. Decontamination of facilities and treatment of air
leaving a clean area may be necessary for some
operations.

.

53. DA ILA—EBLI-EREHRGT ST, AEDY
V—EQ{P&L\IZHEL‘TL BEEZREL, BIIZE0KL
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59. Water treatment plants and distribution systems should
be designed, constructed and maintained so as to ensure a
reliable source of water of an appropriate quality. They
should not be operated beyond their designed capacity.
Water for injections should be produced, stored and
distributed in a

manner which prevents microbial growth, for example by
constant circulation at a temperature above 70° C.

59, FKELER UL AT LAILBEY SR EOKDEET
EHHEMFRLL TR SN, TR hE
BN, YATLILERETEENEMAR TEIRLAGLCE,
SESTRKOBULE, B EEEORRIE. PIRIT7TOEEBR
HRETERERYTDFOHEILY. HENDEFEN
LA RIRESEN,

60. All equipment such as sterilisers, air handling and
filtration systems, air vent and gas filters, water treatment,
generation, storage and distribution systems should be
subject to validation and planned maintenance; their return
to use

should be approved.

60. B ERIG. B RBRE. ERORUFT L
B HR D45, KIREE - S - IR D SR, S0 %
TOHRMEE A TF—2av RUHBERIHEEEORRET
BIL, (BE - ERNOD)ERER~OERIEREEE
BlthIEEnin,

SANITATION

54. It should be demonstrated that air-flow patterns do not
present a contaminationrisk, e.g. care should be taken to
ensure that air flows do not distribute particles from a
particlegenerating person, operation or machine to a zone
of higher product risk.

54, T 70— A=V NBEDYRIESATVGENCE
ERTOE-RETHEEE, fER. BB HNOEZEUR
ER) 290B MO R ICHEBRLEVW R/ 8—TH
BIEFFETLLE RIS,

55. A warning system should be provided to indicate failure |55.

in the air supply. Indicators of pressure differences should
be fitted between areas where these differences are
important. These pressure differences should be recorded
regularly or otherwise documented.

ZROHBICREES LSS OERIATLER
BIHIL, EREENERUEMICIEZEHERES
B, ThONEEISEHMICEET S0, hDTET
XELTHIL,

EQUIPMENT

TS

o

61. The sanitation of clean areas is particularly important.
They should be cleaned thoroughly in accordance with a
written programme. Where disinfectants are used, more
than one type should be employed. Menitoring should be
undertaken regularly in order to detect the development of
resistant strains.

HEER
Oy 5412 ﬂEa‘Cﬁa‘_to ah% Jéﬁﬁﬁ?‘é%“ltziﬁ
BLEERATIE, MEEOFEERE TS0, 8
MICE=RYLTEITSCL,

62. Disinfectants and detergents should be monitored for
microbial contamination; dilutions should be kept in
previously cleaned containers and should only be stored
for defined periods unless sterilised. Disinfectants and
detergents used

in Grades A and B areas should be sterile prior to use.

62 BRI ERUHERIIZOLWTHOFRICET T4
FEIIE, FRULLOEFHFERICLLBRRICIR
L. BMELEVSS ERESNHRAOREIRES
528, JU—FARUBORENTERTHEERRY
FHUSERAICRERTHEIL,
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63. Fumigation of clean areas may be useful for reducing
microbiological
contamination in inaccessible places.

63. 5% BRI DA
{ERE 5D BRTHSS,
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PROCESSING

I

64. Precautions to minimise contamination should be taken
during all processing stages including the stages before
sterilisation.

64 BRI DREES O CE COFERBEELTHRE
BMRIZTHFEESICL,

65. Preparations of microbiological origin should not be
made or filled in areas used for the processing of other
medicinal products; however, vaccines of deadorganisms or
of bacterial extracts may be filled, after inactivation, in the
same

premises as other sterile medicinal products.

B CHERWMIF CAETHORNIE, 2L, TR
EWONGTUT OMBMEL, FEELERTHLIS
ORBEEERLFELERNTRETALTEEL,

66. Validation of aseptic processing should include a
process simulation test using a nutrient medium (media
fill).Selection of the nutrient medium should be made based
on dosage form of the product and selectivity, clarity,
concentration and

suitability for sterilisation of the nutrient medium.

66. MED LIEO/N\YF—aVICiTRRIEMEMALE
TOERLEaL—2a TR EHETAESHIE,
EHOBRIRITUROHIT ., EHhOBRE ERE, BE.
RUBEOEEHEEELTITSCL,

b) Two (2) contaminated units are considered cause for
revalidation, following investigation.

b):@%ﬁh?iﬁ%éhfh\f:i§€~ REAZFTo B/
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- When filling more than 10,000 units:

-10000F£BX 555"

a) One (1) contaminated unit should result in an
investigation;

A—BBEIERSN TV REETD

b) Two (2) contaminated units are considered cause for
revalidation, following investigation.1

67. The process simulation test should imitate as closely
as possible the routine aseptic manufacturing process and
include all the critical subsequent manufacturing steps. It
should also take into account various interventions

known to occur during normal production as well as worst—
case situations.

IRRISTERLETHAMSE . ZLT. ZNROEETEE
ETEHHE, Fiz, TR —ADHELY, BED
TERFISHRCYBDHRLBEBROMTAITOVWTERLE
FhIEEBEN,

68. Process simulation tests should be performed as initial
validation with threeconsecutive satisfactory simulation
tests per shift and repeated at defined intervals and after
any significant modification to the HVAC—system,
equipment,

process and number of shifts. Normally process simulation
tests should berepeated twice a year per shift and
process.

68 IEME CAITLEN IO T ELEEMBRONED
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69. The number of containers used for media fills should be
sufficient to enable avalid evaluation. For small batches,
the number of containers for media fills should at least
equal the size of the product batch. The target should be
zero

growth and the following should apply:
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70. For any run size, intermittent incidents of microbial
contamination may be indicative of low-level contamination
that should be investigated. Investigation of gross failures
should include the potential impact on the sterility
assurance of batches manufactured since the last
successful media fill.
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71. Care should be taken that any validation does not
compromise the processes.

. AYT—2aV R IRCEREERIZSEVESTET
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72. Water sources, water treatment equipment and treated
water should be monitored regularly for chemical and
biological contamination and, as appropriate, for
endotoxins. Records should be maintained of the results of
the monitoring and of any action taken.
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73. Activities in clean areas and especially when aseptic
operations are in progress should be kept to a minimum
and movement of personnel should be controlled and
methodical, to avoid excessive shedding of particles and
organisms due to

over—vigorous activity. The ambient temperature and
humidity should not be uncomfortably high because of the
nature of the garments worn.

73 ESFRBICHE LT, HFICEEREE{T>TOSRIET
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+ When filling fewer than 5000 units, no contaminated units
should be detected.

-FECATHEAE000FRBENIBEILFRTHNH T
[ExAt=Y AN

74. Microbiological contamination of starting materials
should be minimal. Specifications should include
requirements for microbiological quality when the need for
this has been indicated by monitoring.

FIZEYMEDOBEOBEENRESNB S ITHER
HOBRITEHDBE,

« When filling 5,000 to 10,000 units:

"R TAHB000L10000DRDHEE:

75. Containers and materials liable to generate fibres
should be minimised in clean areas.

75 MHERET SAREDHSERRVEHEATEE |
R TIRBNRELETAEESAL,

a) One (1) contaminated unit should result in an
investigation,
including consideration of a repeat media fill;

ERYBTHEERTHE

76. Where appropriate, measures should be taken to
minimise the particulatecontamination of the end product.

76. N HIERILRRREDEIZLHHRA~OW X
RELLRIFNEGELEN,
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77. Components, containers and equipment should be
handled after the final cleaning process in such a way that
they are not recontaminated.

B XRRERMLOREBHBRENGVESBYH
DI ITEEEL,
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78. The interval between the washing and drying and the
sterilisation of components, containers and equipment as
well as between their sterilisation and use should be
minimised and subject to a time-limit appropriate to the
storage conditions.
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79. The time between the start of the preparation of a
solution and its sterilisation or filtration through a micro—
organism-retaining filter should be minimised. There should
be a set maximum permissible time for each product that
takes into account its composition and the prescribed
method of storage.

79 %
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~83. All sterilisation processes should be validated.
Particular attention should be given when the adopted
sterilisation method is not described in the current edition
of the European (or other relevant) Pharmacopoeia or
when it is

used for a product which is not a simple aqueous or oily
solution. Where possible, heat sterilisation is the method of
choice. In any case, the sterilisation process must be in
accordance with the marketing and manufacturing
authorisations.
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80. The bioburden should be monitored before sterilisation.
There should be working limits on contamination
immediately before sterilisation, which are related to the
efficiency of the method to be used. Bioburden assay
should be performed on each batch for both aseptically
filled product and terminally sterilised products. Where
overkill sterilisation parameters are set for terminally
sterilised products, bioburden might be monitored only at
suitable scheduled intervals. For parametric release
systems, bioburden assay should beperformed on each
batch and considered as an in—process test. Where
appropriate the level of endotoxins should be monitored.
All solutions, in particular large volume infusion fluids,
should be passed through a microorganism—retaining filter,
if possible sited immediately before filling.
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81. Components, containers, equipment and any other
article required in a clean area where aseptic work takes
place should be sterilised and passed into the area through
double—ended sterilisers sealed into the wall, or by a
procedure which achieves the same objective of not
introducing contamination. Noncombustible gases should
be passed through micro—organism retentive filters.

81 MERFEEE T SR THRLERFOIHM ., s,
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84. Before any sterilisation process is adopted its
suitability for the product and its efficacy in achieving the
desired sterilising conditions in all parts of each type of
load to be processed should be demonstrated by physical
measurements and by biological indicators where
appropriate. The validity of the process should be verified
at scheduled intervals, at least annually, and whenever
significant

modifications have been made to the equipment. Records
should be kept of the results.
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85. For effective sterilisation the whole of the material
must be subjected to the required treatment and the
process should be designed to ensure that this is achieved.

85. BHITHET 55 WRENERNS LREEHICSS
ENDHE ZLTIBNCOREERTHLIICHEEH
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86. Validated loading patterns should be established for all
sterilisation processes.

86. ETORALEICOVWTNNUF—arThRitshiz
BWHEBEEREILLE T NIEEDAL,

87. Biological indicators should be considered as an
additional method for monitoring the sterilisation. They
should be stored and used according to the manufacturer’s
intstructions, and their quality checked by possitive
controls. If biological indicators are used, strict precautions
should be taken to avoid transferring microbial
contamination from them.

87. MEDE=RYLT DR FTEELTNAAAOTHILA
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82. The efficacy of any new procedure should be validated,
and the validation verified at scheduled intervals based on
performance history or when any significant change is
made in the process or equipment.

82. LWAVIEAFTILWIEL T ORI ONTNYTFT—ay
FRBLEITAIERSAL, RBEDEME ST,
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STERILISATION

W
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88. There should be a clear means of differentiating
products which have not been sterilised from those which
have. Each basket, tray or other carrier of products or
components should be clearly labelled with the material
name, its batch

number and an indication of whether or not it has been
sterilised. Indicators such as autoclave tape may be used,
where appropriate, to indicate whether or not a batch (or
sub-batch) has passed through a sterilisation process, but
they do not give a reliable indication that the lot is, in fact,
sterile.
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89. Sterilization records should be available for each
sterilisation run. They should be approved as part of the
batch release procedure.

89. HmE LB RE LRI E(TIELEL, Thi
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STERILIZATION BY HEAT

IR
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90. Each heat sterilisation cycle should be recorded on a
time/temperature chart with a sufficiently large scale or by
other appropriate equipment with suitable accuracy and
precision. The position of the temperature probes used for
controlling and/or recording should have been determined
during the validation, and where applicable also checked
against a second independent temperature probe located
at the same position.

90. AnZA REFY—RIRHKE
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91. Chemical or biological indicators may also be used, but
should not take the place of physical measurements.

o LM N AAAOTANA VT —a—%ERHLT
HRLA, PEBRHRECRET AL TERN,

92. Sufficient time must be allowed for the whole of the
load to reach the required temperature before
measurement of the sterilising time—period is commenced.
This time must be determined for each type of load to be
processed.
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93. After the high temperature phase of a heat sterilisation
cycle, precautions should be taken against contamination
of a sterilised load during cooling. Any cooling fluid or gas
in contact with the product should be sterilised unless it
can

be shown that any leaking container would not be approved
for use.
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96. Care should be taken to ensure that steam used for
sterilisation is of suitablequality and does not contain
additives at a level which could cause contamination of
product or equipment.

96 BHEICEAT SEALENARETHY . HERNE
BITEEEECSHIBOMMPESELNLIEREL
HFhEELEL,

DRY HEAT

97. The process used should include air circulation within
the chamber and the maintenance of a positive pressure to
prevent the entry of non—sterile air. Any air admitted
should be passed through a HEPA filter. Where this
process is also

intended to remove pyrogens, challenge tests using
endotoxins should be used as part of the validation.
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STERILISATION BY RADIATION

HRETHRIAE

98. Radiation sterilisation is used mainly for the
sterilisation of heat sensitive materials and products.

Many medicinal products and some packaging materials are
radiation—sensitive, so this method is permissible only
when the absence of deleterious effects on the product
has been confirmed experimentally.

Uitraviolet irradiation is not normally an acceptable method
of sterilisation.
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MOIST HEAT

SRR

94. Both temperature and pressure should be used to
monitor the process. Control instrumentation should
normally be independent of monitoring instrumentation and
recording charts. Where automated control and monitoring
systems are )

used for these applications they should be validated to
ensure that critical process requirements are met. System
and cycle faults should be registered by the system and
observed by the operator. The reading of the independent
temperature indicator should be routinely checked against
the chart recorder during the sterilisation period. For
sterilisers fitted with a drain at the bottom of the chamber,
it may also be necessary to record the temperature at this
position, throughout the sterilisation period. There should
be frequent leak tests on the chamber when a vacuum
phase is part of the cycle.
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95. The items to be sterilised, other than products in
sealed containers, should be wrapped in a material which
allows removal of air and penetration of steam but

which prevents recontamination after sterilisation. All parts
of the load should be in contact with the sterilising agent
at the required temperature for the required time.

ELERADBBIEIARETHLIN BBEREMILTEOHME
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99. During the sterilisation procedure the radiation dose
should be measured. For this purpose, dosimetry indicators
which are independent of dose rate should be used, giving
a quantitative measurement of the dose received by the
product itself. Dosimeters should be inserted in the load in
sufficient number and close enough together to ensure
that there is always a dosimeter in the irradiator.

Where plastic dosimeters are used they should be used
within the time~limit of their calibration. Dosimeter
absorbances should be read within a short period after
exposure to radiation.
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100. Biological indicators may be used as an additional
control

100. NAF BT HILAL T —E—LBIMMEEEARE
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101. Validation procedures should ensure that the effects
of variations in density of the packages are considered.

101, NJF—2as O FEIE. AEMHOBRED R
BHEFINDTEEREICLRITAIEELEN,

102. Materials handling procedures should prevent mix—up
between irradiated and nonirradiated materials. Radiation
sensitive colour disks should also be used on each package
to differentiate between packages which have been
subjected to irradiation and those which have not.

102 EREME MY WS FIBZ . BHETEEADOEDDE |
BEBLET AL TSI E, BHTTIEEHDEDE
g%}z%@?t: THEHRBE R E R TAAVESAEI LI

103. The total radiation dose should be administered within
a predetermined time
span.

EEFOROLNBHBRRICRET S

STERILISATION WITH ETHYLENE OXIDE

IFLUFFHARAHRIZLDHE
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104. This method should only be used when no other
method is practicable. During process validation it should
be shown that there is no damaging effect on the product
and that the conditions and time allowed for degassing are
such as to

reduce any residual gas and reaction products to defined
acceptable limits for the type of product or material.
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105. Direct contact between gas and microbial cells is
essential, precautions should be taken to avoid the
presence of organisms likely to be enclosed in material
such as crystals or dried protein. The nature and quantity
of packaging

materials can significantly affect the process.
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111. Due to the potential additional risks of the filtration
method as compared with other sterilisation processes, a
second filtration via a further sterilised microorganism
retaining filter, immediately prior to filling, may be
advisable. The final sterile filtration should be carried out
as close as possible to the filling point.
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112. Flibre—shedding characteristics of filters should be
minimal.
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106. Before exposure to the gas, materials should be
brought into equilibrium with the humidity and temperature
required by the process. The time required for this should
be balanced against the opposing need to minimise the
time before

sterilisation.
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107. Each sterilisation cycle should be monitored with
suitable biological indicators, using the appropriate number
of test pieces distributed throughout the load. The
information so obtained should form part of the batch
record.
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108. For each sterilisation cycle, records should be made
of the time taken to complete the cycle, of the pressure,
temperature and humidity within the chamber during the
process and of the gas concentration and of the total
amount of gas used. The pressure and temperature should
be recorded throughout the cycle on a chart. The record(s)
should form part of the batch record.
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109. After sterilisation, the load should be stored in a
controlled manner under ventilated conditions to allow
residual gas and reaction products to reduce to the
defined level. This process should be validated.
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FILTRATION OF MEDICINAL PRODUCTS WHICH
CANNOT
BE STERILISED IN THEIR CONTAINER

BRARCEERNS

110. Filtration alone is not considered sufficient when
sterilisation in the final container is possible. With regard to
methods currently available, steam sterilisation is to be
preferred. If the product cannot be sterilised in the final
container, solutions or liquids can be filtered through a
sterile filter of nominal pore size of 0.22 micron (or less), or|
with at least equivalent micro—organism retaining
properties, into a previously sterilised container. Such
filters can remove most bacteria and moulds, but not all
viruses or mycoplasmas.

Consideration should be given to complementing the
filtration process with some degree of heat treatment.
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113. The integrity of the sterilised filter should be verified
before use and should be confirmed immediately after use
by an appropriate method such as a bubble point, diffusive
flow or pressure hold test. The time taken to filter a known
volume of bulk solution and the pressure difference to be
used across the filter should be determined during
validation and any significant differences from this during
routine manufacturing should be noted and investigated.
Results of these checks should be included in the batch
record. The integrity of critical gas and air vent filters
should be confirmed after use. The integrity of other filters
should be confirmed at appropriate intervals.
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114. The same filter should not be used for more than one
working day unless such use has been validated.
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115. The filter should not affect the product by removal of
ingredients from it or by release of substances into it.
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FINISHING OF STERILE PRODUCTS

BRAEESORRELIE

116. Partially stoppered freeze drying vials should be
maintained under Grade A conditions at all times until the
stopper is fully inserted.
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117. Containers should be closed by appropriately
validated methods. Containers closed by fusion, e.g. glass
or plastic ampoules should be subject to 100% integrity
testing. Samples of other containers should be checked for
integrity according to appropriate procedures.
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118. The container closure system for aseptically filled
vials is not fully integral until the aluminium cap has been
crimped into place on the stoppered vial. Crimping of the
cap should therefore be performed as soon as possible
after stopper insertion.
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119. As the equipment used to crimp vial caps can
generate large quantities of nonviable particulates, the
equipment should be located at a separate station
equipped with adequate air extraction.
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120. Vial capping can be undertaken as an aseptic process
using sterilised caps or as a clean process outside the
aseptic core. Where this latter approach is adopted, vials
should be protected by Grade A conditions up to the point
of leaving the aseptic processing area, and thereafter
stoppered vials should be protected with a Grade A air
supply until the cap has been crimped.
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121. Vials with missing or displaced stoppers should be
rejected prior to capping.

Where human intervention is required at the capping
station, appropriate technology should be used to prevent
direct contact with the vials and to minimise microbial
contamination.
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bg)}%r products which have been heat sterilised in their
final containers, consideration should be given to taking
samples from the potentially coolest part of the load.
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122. Restricted access barriers and isolators may be
beneficial in assuring the required conditions and
minimising direct human interventions into the capping
operation.
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123. Containers sealed under vacuum should be tested for
maintenance of that vacuum after an appropriate, pre—
determined period.
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124. Filled containers of parenteral products should be
inspected individually for extraneous contamination or
other defects. When inspection is done visually, it should
be done under suitable and controlled conditions of
illumination and background. Operators doing the
inspection should pass regular eye—sight checks, with
spectacles if worn, and be allowed frequent breaks from
inspection. Where other methods of inspection are used,
the process should be validated and the performance of
the equipment checked at intervals. Results

should be recorded.

124, FTALESRIZRYEZT DD XM= DV TE
HOLIBRELSTLIEGLAL, BIRREDOBEIX. B
BELEBITODVWTERSh B EETET32E. B
FREEXENRNRELZ2. REERAOHSIIREG
FEFLTCHEAREERT, XREPEERICKBESZ
SR RIERS AL, OMEREEEZBVSB S,
FOIRIZNAYT—LavEREL., REEBIXBHNIC
HEREERELZTRIEELEN., ThoOEBREEHELE
FhiEasiai,

QUALITY CONTROL

SEEE

125. The sterility test applied to the finished product
should only be regarded as the last in a series of control
measures by which sterility is assured. The test should be
validated for the product(s) concerned.

125 ZRMRKOEEART, RERERIA T BOE
HEEO—BETEBTILDENME DT THS.
FERRBEFYUERAIOVWTAYF—LavEERLA
Fhidinii,

126. In those cases where parametric release has been
authorised, special attention should be paid to the
validation and the monitoring of the entire manufacturing
process.

126 IRSAR )W IY— AR EBENTOAEEIFEET
BREDAYF—av e S (R EE D
HFRIEREDEN,

127. Samples taken for sterility testing should be
representative of the whole of the batch, but should in
particular include samples taken from parts of the batch
considered to be most at risk of contamination, e.g.:

127, BERBRAY U ILE OFERERKRTHLOTE
HRIEESEL, LALIEIZ, Ay FOHRTEELRDYRY
75‘;&‘!.\J:,%fbné%%‘b\B?%HXLT:'&D?‘)L%S&)%C&
B

a) for products which have been filled aseptically, samples
should include containers filled at the beginning and end of
the batch and after any significant intervention;

a BEMICETAShEEGICOWTIE. FUTVIEFET
ABIAB LR TEOLD. RULWINEEERGNADOE
DEDLELIE,
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FER
MANUFACTURE OF BIOLOGICAL MEDICINAL EMEHHEFOLE
PRODUCTS FOR HUMAN USE
[SCOPE 6

The methods employed in the manufacture of biological
medicinal products are a critical factor in shaping the
appropriate regulatory control. Biological medicinal
products can be defined therefore largely by reference to
their method of manufacture. Biological medicinal products
prepared by the following methods of manufacture will fall
under the scope of this annex (1).

EYENAR OIES AL BUGHFEEEG5ET
BELGEFO—D2THDL, LIzhoT, EPpasigiox
AL EOBERRICETOTRETRIIENTES, B
TOREFEICE>THBEEN D E YR EFH AR E
DHRCH D,

a) Microbial cultures, excluding those resulting from r-DNA
techniques;

Control of biological medicinal products usually involves
biological analytical techniques which have a greater
variability than physico-chemical determinations. In—
process controls therefore take on a great importance in
the manufacture of biological medicinal products.

EMFHAFOEE T, BEEMFOSNEGEES
B B0 &SR L MR E ISR TEE A
REV, LEA>TEDEMRHOME L, TRREE
NEEIZEETHD.

The special properties of biological medicinal products
require careful consideration in any code of Good
Manufacturing Practice and the development of this annex
takes these points into account.

EYEE
:&73‘*22&)%%60 AXEBOERIE. TOREEELT
T2t

PERSONNEL

PN=1

b) Microbial and celf cultures, including those resufting from
recombinant DNA or hybridoma techniques;

DESUHEMR USSR,

¢) Extraction from biological tissues

o) EPHBEIANS DI

d) Propagation of live agents in embryos or animals

) EELRENOR X THHNTOEE

(Not all of the aspects of this annex may necessarily apply
to products in category a).

SIFRSELY)

1. All personnel (including those concerned with cleaning,
maintenance or quality control) employed in areas where
biological medicinal products are manufactured should
receive additional training specific to the products
manufactured and to their work. Personnel should be given
relevant information and training in hygiene and
microbiology.

RINGRATRCERTIELEE) 1L, WETHNG
BURFBICAILIBMIIMER (T30S0, 2
BICIE, @14 RUMAEYICBE T BB E R R U 3
ARSI RIEESAL,

2. Persons responsible for production and quality control
should have an adequate background in relevant scientific
disciplines, such as bacteriology, biology, biometry,
chemistry, medicine, pharmacy, pharmacology, virology,
immunology and veterinary medicine, together with
sufficient practical experience to enable them to exercise
their management function for the process concerned.

OERBERI-T1=80, MER, £EMP, EMHEE,
E%, RS, WIS S, O L R%E, RES KGR
EPEQRENS T 1T BB L+ DB RER
EHEHOELT S,

Note: In drawing up this guidance, due consideration has
been given to the general requirements for manufacturing
establishments and control laboratories proposed by the
WHO.

=
KAAZ D ZADERKIZHI=>Tld, WHOIZ KYIRESh 1=
%ﬁﬁﬁ&mﬁmﬁirzm\'Cd)-ﬂ&ﬂ@%*%lﬁii-%‘%

The present guidance does not lay down detailed
requirements for specific classes of biological products.

BIEEEDHELDTIEAGN,

PRINCIPLE

® Al

3. The immunological status of personnel may have to be
taken into consideration for product safety. All personnel
engaged in production, maintenance, testing and animal
care (and inspectors) should be vaccinated where
necessary with appropriate specific vaccines and have
regular health checks. Apart from the obvious problem of
exposure of staff to infectious agents, potent toxins or
allergens, it is necessary to avoid the risk of contamination
of a production batch with infectious agents. Visitors
should generally be excluded from production areas.

SHEOREURRICE, HEROREREEEZELA
FRIEESRVTHAS, i, /F, HBRRUTRAE
(ECERB)ETIRMERICHL, BBISECTHYLRT S
FUERIEL. EMNICRREZ IS ERS WIS
L, ERRABEMME ., MALER, RIETLILS Y
SRS DEWSHLAERIED I, SE/ Sy F AR
PHEICE>THERENDYRIERBT HLLBETH
5. R, HHFEHETYTICANTIZRSAL,

The manufacture of biological medicinal products involves
certain specific considerations arising from the nature of
the products and the processes. The way in which
biological medicinal products are produced, controlled and
administered make some particular precautions necessary.

BEENADELLD, £PFfHomE, ERRUES
DOFEIZEY WODDERNLIBNBETH D,

Unlike conventional medicinal products, 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 biological processes
may display inherent variability, so that the range and
nature of by-products are variable. Moreover, the materials
used in these cultivation processes provide good
substrates for growth of microbial contaminants.

REDERERITHE, MENRENICLY, SEL—HEE
BLTRYBELEBUSENTEETH D, — ., A
ORI, MREROEED OB L o E %
METREVEMHAEERD, M IRICIZES
OEMHEHNHY, BEDOBEAR R ITEMETHD,
EoI, ZOBRITETHEAT IREMEL, MEDFRO
HAZRETHIERRLLD,

4. Any changes in the immunological status of personnel
which could adversely affect the quality of the product
should preclude work in the production area. Production of
BCG vaccine and tuberculin products should be restricted
to staff who are carefully monitored by regular checks of
immunological status or chest X-ray.

AREBOREFHREIZ. RROSHICEZEEREF
TEETNOHLIEILNELERE. HETU7TOEE
ORI NIEESE, BCGTIFU RUYR LY
HAORE., REFHRERVISBXSEGEEEDR
BRI YFERCHERL TV AR EBITRELAT
NS,

5. In the course of a working day, personnel should not
pass from areas where exposure to live organisms or
animals is possible to areas where other products or
different organisms are handled. If such passage is
unavoidable, clearly defined decontamination measures,
including change of clothing and shoes and, where
necessary, showering should be followed by staff involved
in any such production.

SRR MEREOI5IC, EE-MEN TR~
DBREHFEZYSDTYTHS, IORGITRLDME
WERSTV 7 ISBBLTIEESR, O SSEBEH
FHEhGUMERE X FERRUBYORMR, REIZEL
Ty T—EB/US, EVLT-BREICHE LR R I
BRI NIFEERN,

PREMISES AND EQUIPMENT
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6. The degree of environmental control of particulate and
microbial contamination of the production 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.

BT 5T RUMEROREEEDERE
[F. HERHOFRLALBUERUABAOYRIEEE
O L. HFRHRUEETECERALZThIEELEN,

7. The risk of cross—contamination between biological
medicinal products, especially during those stages of the
manufacturing process in which live organisms are used,
may require additional precautions with respect to facilities
and equipment, such as the use of dedicated facilities and
equipment, production on a 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 to avoid cross—contamination.

TRICESEMREERTAIERBICBLT, A%
HRAMORNEREHILT 25, BRKR. EBE0
. FooR—2BlE, H0—XRLRTLOFIBED,
SBIAYEFREADELED THDD , I FEERITH
BEORBELAILE. AU OBRRUERTIEEIC
ISCTRET .

15. The layout and design of production areas and
equipment should permit effective cleaning and
decontamination (e.g. by fumigation). The adequacy of
cleaning and decontamination procedures should be
validated.

15, BLETUT LR IFORE R URE X, 2REVEER
U (BZCEERE) AT AL O TR NIEESRN,
ARFIERVBREAFIEOBEIEICOLWTNYF—a0E
EHLRTAIEESRN,

Tfii,wEvduipment used during handling of live organisms
should be designed to maintain cultures in a pure state and
uncontaminated by external sources during processing.

16. EE-EPRERYBOBICERTHERE, BHE
FRIRIE T NI RO A DD ERARN KSR EE
[T TEL LS, BEtLATThEEs R0,

8.In pri'rtuéi‘ple, dedicated facilities should be used for the
production of BCG vaccine and for the handling of live
organisms used in production of tuberculin products.

9. Dedicated facilities should be used for the handling of
Bacillus anthracis, of Clostridium botulinum and of
Clostridium tetani until the inactivation process is
accomplished.

8 BEIELT.BCGUOF U DEER YR ILY U EE
WEITERTAESEMRERYISIRIT, EREERE
AL RIEESE0N,

9FEE. AVURRE. BBREICOVTIE, FEELL
AR T T AETEROMBRTIYbLE IS
(AN

17. Pipework systems, valves and vent filters should be
properly designed to facilitate cleaning and sterilisation.
The use of ‘clean in place’ and ‘sterilise in place’
systems should be encouraged. Valves on fermentation
vessels should be completely steam sterilisable. Air vent
filters should be hydrophobic and validated for their
scheduled life span.

17. BE. FRURUM-DLA—E BREUREIL
PFNLSITEEEZE Sh G IERS AL, CIPRY
SIPYRAFLOFEANLELN, BEROFIITLICHES
REM AL O TR NEES AL, RUb DL S—
IZEUKEEL, PRI HERPBIZOVTAYF—23vT
BEFShIzE0THBIE,

18. Primary containment should be designed and tested to
demonstrate freedom from leakage risk.

18. —RHFHLIRADIE, U=V DURIDLENEFZ R TE
BHESITEEL. REBLA TSI,

organisms should be effectively decontaminated.

19, BmRERENE ST TREN S DHERITHENIZER
LTSRN,

10. Production on a campaign basis may be acceptable for
other spore forming organisms provided that the facilities
are dedicated to this group of products and not more than
one product is processed at any one time.

10. ZOMOFBEAIZ OV, BEACOBOELS
BAOLOTHY NEICHBOERFRELGNILEEY
2, FroR=U R 2D FENHEBFSN D,

11. Simultaneous production in the same area using closed
systems of biofermenters may be acceptable for products
such as monoclonal antibodies and products prepared by
DNA techniques.

11, £ /50— T L RUDNARIERIALREARE |
OBER, ZEEOIO—XFL AT LERALT. BLT
VTR TRBICBET S LAHRING,

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

EIRS, A5A0FMPIEEADNT, FHEXIE
FRELZTHIEESLD (B EHR) . COBE.hid
OPEADALYIFDE, BERETRELCTEELL,

ANIMAL QUARTERS AND CARE

DHAE ERRUZORIEN

12. Processing steps after harvesting may be carried out
simultaneously in the same production area provided that
adequate precautions are taken to prevent cross
contamination. For killed vaccines and toxoids, such
parallel processing should only be performed after
inactivation of the culture or after detoxification.

12, WHZOMIIZ, EUERXERFHRENHBLoN
BOEEEHIC ALEETY7RTRBISERT SN
TEL, RETIFURULFVAREDBE ZDLIHE
BT EETEE R IRERICOAFEET ST

°

21. Animals are used for the manufacture of a number of
biological products, for example polio vaccine {monkeys),
snake antivenoms (horses and goats), rabies vaccine
(rabbits, mice and hamsters) and serum gonadotropin
(horses). In addition, animals may also be used in the
quality control of most sera and vaccines, e.g. pertussis
vaccine {mice), pyrogenicity (rabbits), BCG vaccine
(guinea—pigs).

21 ARYFDOFU(FIL)  AERBR(IIRUYE),
FERBIOF (0HF  IOARVNLRAR—) | MFT
FREOEY () 58, SESFREYBEHRKOELEIC
WAERSND, FOEN BRAKITIFU(IDR),
SRMEWE (9YF) . BCGTITFY (BIEYR L, KE
SOIFERVITIFLDREETRBIZLEMMNERIND
BENHD,

sterile products but negative pressure in specific areas at
point of exposure of pathogens is acceptable for
containment reasons.

13 ERUFOMTITEBET7EERLETAIEES
BNABRABRBRAVMNIBIBEDIYFIZONT
[F, HUAHEERITEELHEIND,

Where negative pressure areas or safety cabinets are used
for aseptic processing of pathogens, they should be
surrounded by a positive pressure sterile zone.

FREORBRGIIEET7 VIR EFvERVIERE
By a8eiclE, #0RREEBEOEHY — THEDLA
IThldAsiEiy,

14. Air filtration units should be specific to the processing
area concerned and recirculation of air should not occur
from areas handling live pathogenic organisms.

L. £FRERERVIRS T 7L HE-ZRABERERL
AR TRl Bty 7 (WP e A=Y (A

22. Quarters for animals used in production and control of
biological products should be separated from production
and control areas. The health status of animals from which
some starting materials are derived and of those used for
quality control and safety testing should be monitored and
recorded. Staff employed in such areas must be provided
with special clothing and changing facilities. Where
monkeys are used for the production or quality control of
biological medicinal products, special consideration is
required as laid down in the current WHO Requirements for
Biological Substances No. 7.

22 EWEMESOMELEEICERT DRI, B
BT RUEETY 7 ERICURTNIERSEN, A
DHBFRESELNIEMELVICREETEBRUTEM
HERIERTIHPOREIREE, T=2) 0 LTRER
LE ISR R0, SOLSHTU7 CaKIERE, i
AEEEREBREBZRBESN G NIEHLAEN, £
HRHIORMES L EREFEICYILEERTIBEIC
(&, BHOWHOE NP M E ERBEIENo. 7IZEHLN T
WAESIZHRRERENDETHD,
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23. Specifications for biological starting materials may need
additional documentation on the source, origin, method of
manufacture and controls applied, particularly
microbiological controls.

23 EYFHHERHORRECE. REx. 2R 2 |
EHERVEEAER, BITHEMPHERIZONT, B
MORRELELTHHENH D,

24. Specifications are routinely required for intermediate
and bulk biological medicinal products.

24, FRREIZE DB EH O FEER T LOEEIZD
WTHEBRETHD,

PRODUCTION

e

31. Evidence of the stability and recovery of the seeds and
banks should be documented. Storage containers should
be hermetically sealed, clearly labelled and kept at an
appropriate temperature. An inventory should be
meticulously kept. Storage temperature should be recorded
continuously for freezers and properly monitored for liquid
nitrogen. Any deviation from set limits and any corrective
action taken should be recorded.

31 U—FOvrRUEANADIOREREBR T O IE
MEISEEDRTNIEELEN, REERIEEHL. BE
IZRRLGEVERETCRELETAIELSRL, EEE
FHOOEBEL->TRET D, REREITAHEDS
& ERMICREL. REEREEATIEEICILETIC
BEREEAIDTT D, BESHIZRRENSORE
RUREREETATRELETNIEESEN,

Starting materials

HFEEH

25. The source, origin and suitability of starting materials
should be clearly defined. Where the necessary tests take
a long time, it may be permissible to process starting
materials before the results of the tests are available. In
such cases, release of a finished product is conditional on
satisfactory results of these tests.

25 HEREHORSET, BRRCESHEEHFITREL

TR RIEEEE BEGHBRICRVERERT B8
(. HBREROAFRICHERNEMIL TOMEDL
L, ZOEIEHE I, RERHOHFATHEL, B3
HBROARERHLT S,

26. Where sterilisation of starting materials is required, it
should be carried out where possible by heat. Where
necessary, other appropriate methods may also be used
for inactivation of biological materials (e.g. irradiation).

26, HEFEHOMED
MEERET S, BMEITSCT, OB E REHR
M54 E) TEYFNFRBERFEELTHEN,

32. Only authorised personnel should be allowed to handle
the material and this handling should be done under the
supervision of a responsible person. Access to stored
material should be controlled. Different seed lots or cell
banks should be stored in such a way to avoid confusion or
cross—contamination. It is desirable to split the seed lots
and cell banks and to store the parts at different locations
so as to minimise the risks of total loss.

32 R ShEHEROHRHEBRYBS LN TES, £
o BUBWIEEEOEBEO T TiIThihidiasi
W REMEA~DOT I RREEBULEITNIEELEN, &
BORIE. RE5—FOyb 0L U IISRERPR R
FESECRNEIUHERELLLITIEEL, O—F
OYb PRSI RT R TEDHONDYRIERINIT B
O INHMHLTREDEFTITRE T HIEMNEELL,

SRAIE, FHEARYMER

33. All containers of master or working cell banks and seed
lots should be treated identically during storage. Once
removed from storage, the containers should not be
returned to the stock.

33 BERIE IREI-RET—XLTOEELNIR
Uo—FaybDFTRTOEEE. AENDEMIZRYIE
5, —ERFSHHNLRYHLLRRIL. ZELRFSHM
IZRLTIERSRL,

Seed lot and cell bank system

S—FOvkRUEILNRDIS AT L

Operating principles

fERA

27. In order to prevent the unwanted drift of properties
which might ensue from repeated subcultures or multipie
generations, the production of biological medicinal products
obtained by microbial culture, cell culture or propagation in
embryos and animals should be based on a system of
master and working seed lots and/or cell banks.

27 MARECHAEEREERLLTOLEELALNE

HEOEBHFELLNES, MEPEE, MR (IIE
RO TOBIETHRLN L E YR HRE O WE
F. TRE—o—FaykeET—Fo 5 ROy, it
WD AT LZEDIEFRIEES N,

28. The number of generations (doublings, passages)
between the seed lot or cell bank and the finished product
should be consistent with the marketing authorisation
dossier. Scaling up of the process should not change this
fundamental relationship.

28 U—FOvR XN\ I E RS DR ORAE |

(FEhn. #44¢ FEREH0 (. MBRBBEEL—BLULTNELS
BN, TEORY—LT7yIOBLOERMBERELEE
LTIRg5gy,

29. Seed lots and cell banks should be adequately
characterised and tested for contaminants. Their suitability
for use should be further demonstrated by the consistency |1
of the characteristics and quality of the successive
batches of product. Seed lots and cell banks should be
established, stored and used in such a way as to minimise
the risks of contamination or alteration.

29, —FOukRUELADDITERSENNESH, |
YNz ZOHEEEREEL, RBRUETh RS A0, o—F

Dy RO A IOERBEEIZ O VLTI, SHICE/ A
OEFTHN\GFROBERURBEO—BEICLYET
TR HFRYRGUSEEIYRIBBRNRIZIDR 5N DE LS
12 —RaybRUA AU OEREIL, B7FL. AL
NILAEBEN,

34. The growth promoting properties of cuiture media
should be demonstrated.

34, MO IEIERE A H A EE B LR TR IERS

N,

35. Addition of materials or cultures to fermenters and
other vessels and the taking of samples should be carried
out under carefully controlled conditions to ensure that
absence of contamination is maintained. Care should be
taken to ensure that vessels are correctly connected when
addition or sampling take place.

35. BRI R UZDMOTIHAQRB T ERMORM
RUB DT ILERIL, BHROGTVOKENERICH TS
BEINT FRRCEESN BT TRELZTWIERS
B BB UYL YT OBICIE, BRSERICELS
FIFENDLSICEBLGTNIEESAL,

36. Centrifugation and blending of products can lead to
aerosol formation, and containment of such activities to
prevent transfer of live micro—organisms is necessary.

36, WEORLHHOESTE, T7OVANRET 55
Thit$d, £oT EFLTVBHENHRELALE
3. COISHEXEOHLRAOHRBETHS,

37. If possible, media should be sterilised in situ. In—line
sterilising filters for routine addition of gases, media, acids
or alkalis, defoaming agents etc. to fermenters should be
used where possible.

37. AR ChNIE. ERREOTERMERNE TS, Tht
IBEIE. BENISHEMICHRMYT AR, Hib, BRI
TIAYGHBFIRE DD AV RETILE—F
ERYHIE.

38. Careful consideration should be given to the validation
of any necessary virus removal or inactivation undertaken .

38 LD VA NRRERETEEILEGTOBINREL
%’éwn"):ﬁ—&ayr:‘a‘brm. EERNERABET
%o

30. Establishment of the seed lot and cell bank should be
performed in a suitably controlled environment to protect
the seed lot and the cell bank and, if applicable, the
personnel handling it. During the establishment of the seed
lot and cell bank, no other living or infectious material (e.g.
virus, cell lines or cell strains) should be handled
simultaneously in the same area or by the same persons.

30. >—ROvk, EILAUY REETHERIZETISE
EWSUEBMNREHSI D LS, BYISHIESN IR T,
&Ry bR BRI IR SN IER B0,
AEBINGZFNIEELEN, P —ROvhR ULV Y
OFELRICE, B—TUVTRT, XIEFE—ADH, BB
Mz, RNMIBEREOME (DILA, MR
AR L) EEY B> TIEAELEW,

39. In cases where a virus inactivation or removal process
is performed during manufacture, measures should be
taken to avoid the risk of recontamination of treated
products by nontreated products.

SEDICYANAOTERERETREETIHEIC
rz IR S AKMBRBIC k> THELENDURY
FEBTEOLBEHBLEITIEELEND,
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40. A wide variety of equipment is used for
chromatography, and in general such equipment should be
dedicated to the purification of one product and should be
sterilised or sanitised between batches. The use of the
same equipment at different stages of processing should
be discouraged. Acceptance criteria, life span and
sanitation or sterilisation method of columns should be
defined.

40. VORI ST—ELTSESEREENFERAIND
M EFOSISBEBLEEFIDORBOFRHLTE
Bel. NyFRBTREAXILTHEELRThERSE0L, AL
HEFRULINBERECHATIILEEELALN, A
LOBFREE FRHR, RUCHEEXILRE S ZE8E
LAt iz,

QUALITY CONTROL

41. In-process controls play a specially important role in
ensuring the consistency of the quality of biological
medicinal products. Those controls which are crucial for
quality (e.g. virus removal) but which cannot be carried out
on the finished product, should be performed at an
appropriate stage of production.

AFCERGRBERLT BELFAR (VML RKRE
BEVENRBRRRTEIRECELNEBRIZOVTIL E
P BLE RS TEB LA hIEESRN,

42. It may be necessary to retain samples of intermediate
products in sufficient quantities and under appropriate
storage conditions to allow the repetition or confirmation
of a batch control.

NYFOEBERUELTITON, BRSETOEN R
&30, FEBBOY TN ORSGEE . BYLRE
FUHTRETILELSHETHDS.,

43. Continuous monitoring of certain production processes
is necessary, for example fermentation. Such data should
form part of the batch record.

E=HULTHRBETHD, TOLIUT—HIBERFED
—EBELE I NITELE,

44, Where continuous culture is used, special consideration
should be given to the quality control requirements arising
from this type of production method.

BHE(4) PIC/S GMP HARSA2 PHRyIR3

B FER
MANUFACTURE OF RADIOPHARMACEUTICALS AT EEROILE
PRINCIPLE R

The manufacture of radiopharmaceuticals should be
undertaken in accordance with the principles of Good
Manufacturing Practice for Medicinal Products Part land IL.
This annex specifically addresses some of the practices,
which may be specific for radiopharmaceuticals.

Manufacturing Practice for Medicinal Products Part I and
1) OFEAIZHEOTITIC &, ACHIE, BSTEERRICH
ADO-BORBENRET B,

A=Y XRIR—V 0 BRI 2R - BT R RS R
UHBREELTWAELENEHE

Note | .Preparation of radiopharmaceuticals in
radiopharmacies(hospitals or certainpharmacies),using
Generators and Kits with a marketing authorisation or a
national licence,is not covered by this guideline,unless
covered by national requirement.

DRAERF P —20F N EERLUREHEE
EFZORYE. BOBHICEERTOENRY, KAAF
FAVDORBRELEL,

THREATE LOFERERICOVTHENGEEELDY
HhIEEsiEn,

Note ii .According to radiation protection regulations it
should be ensured that any medical exposure is under the
clinical responsibility of a practitioner. In diagnostic and
therapeutic nuclear medicine practices a medical physics
expert should be available.

BEHENRAIICHE D, 2 TOER LOBHE~DRE

&, BRI EMOBENEZOLETITOEThELESY
W BHRCEROLODBESZHR T, ERYPES

DEMARSFLTESLSISLEITRIEELEL,

radiopharmaceuticals used in clinical trials.

SISLERS

ﬁ%(%li. FRPRFER CHEA Y DA

/1

Note iv.Transport of radiopharmaceuticals is regulated by
the International Atomic Energy Association (IAEA) and
radiation protection requirements.

AT EERE & OA L, EFRRF DA (AEA) R UHGT
RBREEHICKYRBShD,

Note V. It is recognised that there are acceptable
methods, other than those described in this annex, which
are capable of achieving the principles of Quality
Assurance. Other methods should be validated and provide
a level of Quality Assurance at least equivalent to those
set out in this annex.

ERTHOEMNTED, FRTRLS ELN DD, ThdlE,
N)F—2aVARESh, AXNBTRESN TS0 E
E]j%l;l.td)b’{)ba)cﬁzﬁﬁﬁé‘tﬁ:B?’%W’Gliifh(iﬁ
VAN

INTRODUCTION

;34

1.The manufacturing and handling of radiopharmaceuticals
is potentially hazardous. The level of risk depends in
particular upon the types of radiation, the energy of
radiation and the half-lives of radioactive isotopes.
Particular attention must be paid to the prevention of
cross—contamination, to the retention of radionuclide
contaminants, and to waste disposal.
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2.Due to short shelf-life of their radionuclides, some
radiopharmaceuticals may be released before completion
of all quality control tests. In this case, the exact and
detailed description of the whole release procedure
including the responsibilities of the involved personnel and
the continuous assessment of the effectiveness of the
quality assurance system is essential,
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3.This guideline is applicable to manufacturing procedures
employed by industrial manufacturers, Nuclear
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Centres/Institutes and PET Centres for the production BFHCAVWSEEFIRISERSNS,
and quality control of the following types of products:

*Radiopharmaceuticals CRETEEES

+Positron Emitting (PET) Radiopharmaceuticals SBEFHRE (PET) ST EER S

»Radioactive Precursors for radiopharmaceutical
production
*Radionuclide Generators

- IR R E R RE O ST HERTER (A
CBSTERES L —4

10. As with all pharmaceuticals, the products must be well
protected against contamination and cross—contamination.
However, the environment and the operators must also be
protected against radiation. This means that the role of an
effective quality assurance system is of the utmost
importance.
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ghermelia kit
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11. It is important that the data generated by the
monitoring of premises and processes are rigorously
recorded and evaluated as part of the release process.
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12. The principles of qualification and validation should be
applied to the manufacturing of radiopharmaceuticals and a
risk management approach should be used to determine
the extent of qualification/validation, focusing on a
combination of Good Manufacturing Practice and Radiation
Protection.
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* Target and transfer system from cyclotron to synthesis
rig may be considered as the first step of active substance
manufacture

PERSONNEL
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4.The manufacturer of the final radiopharmaceutical should
describe and justify the steps for manufacture of the
active substance and the final medicinal product and which
GMP (part I or 1) applies for the specific process /
manufacturing steps.
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5.Preparation of radiopharmaceuticals involves adherence
to regulations on radiation protection.
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13. All manufacturing operations should be carried out
under the responsibility of personnel with additional
competence in radiation protection. Personnel involved in
production, analytical control and release of
radiopharmaceuticals should be appropriately trained in
radiopharmaceutical specific aspects of the quality
management system. The Authorised Person should have
the overall responsibility for release of the products.
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6.Radiopharmaceuticals to be administered parenterally
should comply with sterility requirements for parenterals
and, where relevant, aseptic working conditions for the
manufacture of sterile medicinal products, which are
covered in PIC/S GMP Guide, Annex 1.
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7.Specifications and quality control testing procedures for
the most commonly used radiopharmaceuticals are
specified in the European {or other relevant)
Pharmacopoeia or in the marketing authorisation.
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14. All personnel (including those concerned with cleaning
and maintenance) employed in areas where radioactive
products are manufactured should receive additional
training adapted to this class of products..
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15. Where production facilities are shared with research
institutions, the research personnel must be adequately
trained in GMP regulations and the QA function must
review and approve the research activities to ensure that
they do not pose any hazard to the manufacturing of
radiopharmaceuticals.
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Clinical Trials

PREMISES AND EQUIPMENT

B R U

8. Radiopharmaceuticals intended for use in clinical trials
as investigational medicinal products should in addition be
produced in accordance with the principles in PIC/S GMP
Guide, Annex 13.
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General
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QUALITY ASSURANCE

B EREE

9. Quality assurance is of even greater importance in the
manufacture of radiopharmaceuticals because of their
particular characteristics, low volumes and in some
circumstances the need to administer the product before
testing is complete.

BIZEoTRABMNET I HMIBAEHR ST BUEN
HH=H, BEHEERROLEEICSNTRSERIEN LY
LOBSEETHD.

16. Radioactive products should be manufactured in
controlled (environmental and radioactive) areas. All
manufacturing steps should take place in self-contained
facilities dedicated to radiopharmaceuticals
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17. Measures should be established and implemented to
prevent crosscontamination from personnel, materials,
radionuclides etc. Closed or contained equipment should
be used whenever appropriate. Where open equipment is
used, or equipment is opened, precautions should be taken
to minimize the risk of contamination. The risk assessment
should demonstrate that the environmental cleanliness
level proposed is suitable for the type of product being
manufactured.

17 LR B RH B BEERELE AL DR ELET
e aREEL T, BELEFAIEES20, BERSE
[TEEBIC, FAMREERIEHCAHEBERVGTAIL
RIS, BMREBZEAT S RIZEBE L RIS
NTWBEEE. FROBSThERDRIZTHHOF
PBEEHLRT AR E0, URVFHEEITL, BES
NEREFESELALD, EESW TV S SHBECEL
TWAIEFTILZThIF BN,

18. Access to the manufacturing areas should be via a
gowning area and should be restricted to authorised
personnel.
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19. Workstations and their environment should be
monitored with respect to radicactivity, particulate and
microbiological quality as established during performance
qualification (PQ).

19, EEIB R UFhbDEE T, FATeE. MEF RUH
EYOEICEELT, MEEIREEHE (PQ) TR &N
BIZLIATEZS LT U RIEELEL,

25. Sterile radiopharmaceuticals may be divided into those,
which are manufactured aseptically, and those, which are
terminally sterilised. The facility should maintain the
appropriate level of environmental cleanliness for the type
of operation being performed. For manufacture of sterile
products the working zone where products or containers
may be exposed to the environment, the cleanliness
requirements should comply with the requirements
described in the PIC/S GMP Guide, Annex 1.
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26. For manufacture of radiopharmaceuticals a risk
assessment may be applied to determine the appropriate
pressure differences, air flow direction and air quality.
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20. Preventive maintenance, calibration and qualification
programmes should be operated to ensure that all facilities
and equipment used in the manufacture of
radiopharmaceutical are suitable and qualified. These
activities should be carried out by competent personnel
and records and logs should be maintained.
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21. Precautions should be taken to avoid radicactive
contamination within the facility. Appropriate controls
should be in place to detect any radioactive contamination,
either directly through the use of radiation detectors or
indirectly through a swabbing routine.
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27. In case of use of closed and automated systems
(chemical synthesis, purification, on-line sterile filtration) a
grade C environment (usually “Hot—cell”) will be suitable.
Hot—cells should meet a high degree of air cleanliness, with
filtered feed air, when closed. Aseptic activities must be
carried out in a grade A area.
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28. Prior to the start of manufacturing, assembly of
sterilised equipment and consumables (tubing, sterilised
filters and sterile closed and sealed vials to a sealed fluid
path) must be performed under aseptic conditions
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DOCUMENTATION
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22. Equipment should be constructed so that surfaces that
come into contact with the product are not reactive,
additive or absorptive so as to alter the quality of the
radiopharmaceutical.
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23. Re—circulation of air extracted from area where
radioactive products are handled should be avoided unless
justified. Air outlets should be designed to minimize
environmental contamination by radioactive particles and
gases and appropriate measures should be taken to
protect the controlled areas from particulate and microbial
contamination.
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29. All documents related to the manufacture of
radiopharmaceuticals should be prepared, reviewed,
approved and distributed according to written procedures.
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30. Specifications should be established and documented
for raw materials, labelling and packaging materials, critical
intermediates and the finished radiopharmaceutical.
Specifications should also be in place for any other critical
items used in the manufacturing process, such as process
aids, gaskets, sterile filtering kits, that could critically
impact on quality.
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24. In order to contain radioactive particles, it may be
necessary for the air pressure to be lower where products
are exposed, compared with the surrounding areas.
However, it is still necessary to protect the product from
environmental contamination. This may be achieved by, for
example, using barrier technology or airlocks, acting as
pressure sinks.
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31. Acceptance criteria should be established for the
radiopharmaceutical including criteria for release and shelf
life specifications (examples: chemical identity of the
isotope, radioactive concentration, purity, and specific
activity).
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Sterile Production
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32. Records of major equipment use, cleaning, sanitisation
or sterilisation and maintenance should show the product
name and batch number, where appropriate, in addition to
the date and time and signature for the persons involved in
these activities.
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33. Records should be retained for at least 3 years unless
another timeframe is specified in national requirements.
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PRODUCTION

BE
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34. Production of different radioactive products in the
same working area (i.e. hotcell, LAF unit), at the same time
should be avoided in order to minimise the risk of cross—
contamination or mix-up.
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40. Most radiopharmaceuticals are intended for use within
a short time and the period of validity with regard to the
radioactive shelf-life, must be clearly stated.
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35. Special attention should be paid to validation including
validation of computerised systems which should be
carried out in accordance in compliance PIC/S GMP
Guide, Annex 11. New manufacturing processes should be
validated prospectively.
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36. The critical Eﬁ;gfheters should normally be identified
before or during validation and the ranges necessary for
reproducible operation should be defined.
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37. Integrity testing of the membrane filter should be
performed for aseptically filled products, taking into
account the need for radiation protection and maintenance
of filter sterility.
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38. Due to radiation exposure it is accepted that most of
the labelling of the direct container, is done prior to
manufacturing. Sterile empty closed vials may be labelled
with partial information prior to filling providing that this
procedure does not compromise sterility or prevent visual
control of the filled vial.
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[QUALITY CONTROL
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39. Some radiopharmaceuticals may have to be distributed
and used on the basis of an assessment of batch
documentation and before all chemical and microbiology
tests have been completed.

5& "’"T?’é"ﬂ- 'JhX%O)Eﬁﬂﬁl E'DL\‘C. f‘ﬁ&
CEALZThEELELENH D,

ﬁédiébharmaceutical product release may be carried out in
two or more stages, before and after full analytical testing:
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a) Assessment by a designated person of batch processing
records, which should cover production conditions and
analytical testing performed thus far, before allowing
transportation of the radiopharmaceutical under quarantine
status to the clinical department.

b) Assessment of the final ar\alytlcal data, ensurlng all
deviations from normal procedures are documented,
ljustified and appropriately released prior to documented
certification by the Authorised Person, Where certain test
results are not available before use of the product, the
Authorised Person should conditionally certify the product
before it is used and should finally certify the product after
all the test results are obtained.

41. Radiopharmaceuticals having radionuclides with long
half-lives should be tested to show, that they meet all
relevant acceptance criteria before release and
certification by the Authorised Person.
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42. Before testing is performed samples can be stored to
allow sufficient radioactivity decay. All tests including the
sterility test should be performed as soon as possible.
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43. A written procedure detailing the assessment of
production and analytical data, which should be considered
before the batch is dispatched, should be established.
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44. Products that fail to meet acceptance criteria should
be rejected. If the material is reprocessed, pre~established
procedures should be followed and the finished product
should meet acceptance criteria before release. Returned
products may not be reprocessed and must be stored as
radioactive waste.
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45. A procedure should alsc describe the measures to be
taken by Authorised Person if unsatisfactory test results
(Out-of-Specification) are obtained after dispatch and
before expiry. Such events should be investigated to
include the relevant corrective and preventative actions
taken to prevent future events. This process must be
documented.

45, FIEI. Ed%. BRI S BRREE AR &

BT B EA—ISA KR IN—Y o R EBRER HEE DL
BHHBELSEN, COLSHE . ABETL, SHROM
BOREEFHT OO ERBRUFHEEEED
FHNEESEN, ZOBRIESTBELAThIFESEL,

46. Information should be given to the clinical responsible
persons, if necessary. To facilitate this, a traceability
system should be implemented for radiopharmaceuticals.
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47. A system to verify the quality of starting materials
should be in place. Supplier approval should include an
evaluation that provides adequate assurance that the
material consistently meets specifications. The starting
materials, packaging materials and critical process aids
should be purchased from approved suppliers.
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REFERENCE AND RETENTION SAMPLES
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48. For radiopharmaceuticals sufficient samples of each
batch of bulk formulated product should be retained for at
least six months after expiry of the finished medicinal
product unless otherwise justified through risk
management.
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49, Samples of starting materials, other than solvents
gases or water used in the manufacturing process should
be retained for at least two years after the release of the
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product. That period may be shortened if the period of BlE. REMMEERTES,
stability of the material as indicated in the relevant
specification is shorter.
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