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1.

Purpose

ISO11137-1 is a document that covers many aspects of sterilization processing. The
Microbiology Group of the Panel on Gamma and Electron Irradiation has identified a selection
of areas requiring clarification. The information below is an attempt by the Microbiology Group
to interpret these areas based on their direct experiences of implementing the standard. Note
that there is variation in style and format within the present document. This is due to different
parts of the document being written by different members of the Group.

ISO11137 contains a lot that needs to be assimilated by anyone new to radiation processing.
Whilst not written exclusively for the inexperienced, these explanatory notes have been
compiled to assist those new to the field. Some insight into the rationale behind writing some
aspects of the standard has therefore been included without going too deeply into the technical
detail. There is an extensive bibliography at the end of 1ISO11137should more detail be
required.

Transference of maximum acceptable, verification or sterilization dose between
radiation sources (Clauses 8.4 and A.8.4 of 11137-1)

2.1 Transference of maximum acceptable dose

Clause 8.4.1 states that an assessment must be made to ensure that differences in conditions
of two radiation sources do not affect the validity of the maximum acceptable dose. The
Guidance to this Section (A.8.4.1) mentions specifically dose rate and product temperature as
the two most likely conditions that need to be considered.

The assessment will be primarily concerned with any adverse effects on the properties of the
product, caused by the change in radiation source that could affect product functionality or
stability. Such adverse effects are more likely to be experienced with products containing
polymers, and especially with drug-device combination products, where the maximum dose is
limited by that tolerated by the drug. An assessment could be made by applying doses to
product at and above the maximum dose delivered by the radiation source to which transfer is
being considered. Product tests should then be conducted to determine if any deleterious
effects have been produced. These could be the routine QC tests applied to product prior to
release to market. They might have to be performed on samples that have been subjected to
accelerated ageing after irradiation. However, results of any testing should be confirmed with
real time testing. Control tests should be carried out in parallel using the current radiation
source.

In general, the higher the dose rate the lower the adverse effects upon polymer products. This
is mainly due to the diffusion of oxygen during the irradiation process. The time taken for an
irradiation at high dose rate allows far less oxygen to diffuse. Free radicals produced during the
irradiation interact with oxygen already present, which then has insufficient time to be
replenished by diffusion processes. In a low dose rate process, oxygen has more time to diffuse
and react with free radicals, which are generated over the longer irradiation period. These
oxygen derived radicals can lead to adverse effects dependent on the polymer utilised. The
radiation resistance of polymers varies widely and is an important consideration during both the
design of the product and the sterilization process.

Product temperature may depend on both the dose delivered and the surrounding environment.
The short irradiation times involved in electron-beam irradiation mean that it is effectively an
adiabatic process as heat transfer to/from the environment is unimportant (the materials in
medical devices are usually bad conductors of heat). The final temperature in the product is
related directly to the total dose delivered, via the specific heat capacity of the materials.

Gamma irradiation frequently results in a significant temperature rise in the product, but here
heat transfer from the environment will also be important, as the irradiation happens over an
extended period of time. Although the adiabatic process will cause the product temperature to
rise fastest where the highest dose rates occur (in dwell positions nearest the source rack, for
example), there will also be heat transfer processes between the environment and the product
resulting from lengthy irradiation time in the presence of high source activity. It is possible for
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the maximum temperatures in gamma plants with a high source activity to exceed the maximum
temperature expected in the product from the purely adiabatic process of dose accumulation,
which may cause temperature related damage to product.

Radiation sensitive products (such as some drug-device combination products) may be
irradiated to higher maximum doses if the irradiation is carried out at cryogenic temperatures. In
such cases, maximum dose specifications need to include acceptable irradiation temperature
limits.

2.2 Transference of verification dose or sterilization dose

Transference of verification dose or sterilization dose is not permitted unless specific
circumstances apply. The requirements section of the standard is clear on these circumstances
but the guidance given in A.8.4.2 is misleading. The guidance for 8.4.2 would better read as
follows.

A.8.4.2.1 There is concern in transferring between types of radiation sources with widely
differing dose rates that can provide different microbicidal effects. Demonstrating that the
microbicidal effect is not affected by the change in dose rate provides the necessary data for
the transference to be permitted.

A.8.4.2.2 Experimental evidence indicates that whei
microbicidal effectiveness is independent of the operating conditions of the sources; hence the
granting of this permission.

A.8.4.2.3 Experimental evidence indicates that when irradiation occurs in the presence of liquid
water, microbicidal effectiveness can be affected by the operating characteristics of the
radiation sources; hence the restrictions on permission being granted. A demonstration that
transference does not alter microbicidal effectiveness can be accomplished by the performance
of a successful verification dose experiment (see ISO 11137-2:2007) using the radiation source
to which transfer is being considered.

It is important to note:
1) For product not containing liquid water (i.e. . ar
to a facility operating the same type of radiation source is permitted without assessment

and irrespective of the operating conditions at each facility.

If dose is transferred to a different type of radiation, such as electron beam - gamma, then
assessment is required.

2) For product containing liquid water, the requirements are more severe. Transference is
permitted between:-

a) One gamma irradiator and another gamma irradiator.
b) Two electron radiation sources operating under identical operating conditions.
¢) Two X-ray radiation sources operating under identical operating conditions.
If dose is transferred to a different type of radiation, such as electron beam - gamma, then
assessment is required.
3. Products capable of supporting microbial growth (Clause 9.4 of 11137-1)
3.1 Relevant text in ISO 11137-1
ISO 11137-1clauses 9.4.3and9.44requi re t hat the process specificat!

product that support microbial growth, the maximum interval of time between manufacture and
the completion of irradiation”
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Although no specific guidance is offered in ISO 11137-1:2006 in respect of these two clauses,
guidance is given in clause A10.10.

3.2 Additional information to that in ISO 11137-1

Examples of types of products which could be capable of supporting microbial growth are
products of animal or vegetable origin with water present. Dry polymers and most wet polymers
will not support growth of microorganisms.

The maximum interval of time between manufacture and the completion of irradiation should be
determined through assessment and, if needed, validation. The extra time caused by process
interruptions must be included within this maximum allowed interval of time. The assessment
team should include a qualified microbiologist and should consider those factors that could
influence microbial growth under conditions of storage and transportation e.g. water,
temperature, time, humidity. The temperature/length of time between final packaging and
commencement of sterilization should also be considered. Once the time interval has been
determined, items for dose establishment and sterilization dose audits should be irradiated after
product has been stored at the determined value.

Validation might include conducting bioburden determinations at multiple time intervals e.g. O,
24 and 48 hours to provide an understanding of the bioburden growth characteristics and
appropriate selection of the time interval. Identification of microorganisms may provide further
understanding of the growth characteristics. In the event that the time interval goes beyond the
validated period, further work is necessary to justify release of product.

Note: For products capable of supporting microbial growth, it will also be necessary to define
the maximum length of time permitted for a process interruption in relation to the extent of
radiation treatment received at the time of interruption and actions to be taken during
interruption.

For products processed at a contract sterilizer, the validated time interval should be clearly
specified within the technical agreement or supporting documentation. The latter should also
include actions to be taken in the event of the time interval being exceeded and how process
interruptions are handled.

4. Maintaining process effectiveness (Clause 12 of 11137-1)

4.1 Introduction

Having established a sterilization dose and then demonstrated that the sterilization dose can be
consistently delivered, 1ISO 11137-1: 2006 requires that the continued effectiveness of the
established sterilization dose be demonstrated. Continuing effectiveness is achieved, firstly by
determining the bioburden to monitor the number of microorganisms present on the product in
relation to a predefined specification; secondly by conducting sterilization dose audits to monitor
the radiation resistance of the bioburden.

The present text is intended to provide additional information on the implementation of ISO
11137-1:2006 clauses 12.1.2 and 12.1.3, which specify the requirements for the frequency of
determinations of bioburden and the frequency of sterilization dose audits. There is also a flow
chart summarising the elements of sterilization dose maintenance in Appendix 1 of this
document.

4.2 Bioburden determination (Clause 12.1.2 of 11137-1)
For a sterilization dose to remain valid, product has to be manufactured under controlled
conditions that yield consistent bioburden in terms of numbers and types of microorganisms.

Bioburden on a product is therefore assessed at appropriate intervals in order to demonstrate
that such consistency applies.
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In establishing the frequency of determination of bioburden, there is a need to consider many
factors including the potential for seasonal changes in bioburden, variations in the
microbiological quality of materials or variations in the manufacturing environment.

Clause 12.1.2 of ISO 11137-1:2006 defines the frequency at which the bioburden shall be
determined. This is summarised below in Table 1:

Table 1: Summary of frequency of determination of bioburden

Clause Average Methodology of Maximum Time
Bioburden Sterilization Dose Interval Between
Establishment Determinations of
Bioburden
12.12.1 >1.5 Any 3 months
12.1.2.2 <1,5 Method 2 3 months
12.1.2.2 <1.5 25 kGy substantiation 3 months
12.1.2.3 <15 Method 1 1 month
12.1.2.3 <1.5 15 kGy substantiation 1 month

It should be noted that Clause 12.1.2.4 states that if the interval of time between the
manufacture of batches of product is more than the time interval specified in Table 1, the
determination of bioburden should be performed on each production batch.

Although ISO 11137-1:2006 allows, under defined circumstances, that the frequency of
sterilization dose audits be extended to a maximum interval of twelve months, it should be
noted that the extended intervals are in conjunction with bioburden determinations undertaken
at a three-month interval or monthly depending on the bioburden level. i.e. the conditions in
Table 1 must be adhered to regardless of any changes in sterilization dose audit frequency.

In practice at many medical device manufacturers, the bioburden determination is undertaken at
a greater frequency based on time (e.g. monthly), or on production volume (e.g. alternate
batches), where the principal aim is to assess the effectiveness of microbiological control over
production processes. In order to establish baseline bioburden levels, it is common practice to
determine bioburden at a high frequency during the initial production of a new product and for
this frequency to be reduced as knowledge of bioburden develops.

The manner of setting a bioburden specification is not stated in 11137-1:2006. However,
meeting the bioburden specification is a requirement of establishing the frequency of
sterilization dose audits (see 12.1.2.5b) in the standard). Clearly, bioburden specification is
specific to product and its manufacture.

The bioburden determination is assessed against a bioburden specification to demonstrate the
continued effectiveness of the sterilization dose. This specification should be based on the
consequences for achieving the requirements for sterility, should the specification be exceeded.
This specification might be different to the limit applied to routine bioburden testing undertaken
for trend analysis.

If the outcome of bioburden determination is that the bioburden specification is exceeded, then
an investigation should be undertaken to assess whether the bioburden determination is a true
result. If the outcome of the investigation indicates that the bioburden determination is a true
result, the quality management system procedures specified in 4.4 of 11137-1:2006 are
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implemented and a sterilization dose audit is performed immediately. Depending on the
outcome of the sterilization dose audit, the appropriate actions given in 12.1.2.5 a) or b) are

followed.

ISO 11737-1:2006 defines requirements and provides guidance for the method of bioburden
determination, validation of this method and microbial characterization of the population of
viable microorganisms on or in a medical device, component, raw material or sterile barrier

system.

4.3 Sterilization dose audits

4.3.1 Background

Dose audits are an essential element of maintaining process effectiveness to ensure that there
have been no changes with time that could have increased the frequency of occurrence of
radiation resistant microorganisms in the bioburden. Sterilization dose audits were originally
based on a 3 monthly cycle in ISO 11137:1995 to cover any possible seasonal variation in
microflora/radiation resistance. Current opinion is that 3 monthly auditing is not always
necessary and a time interval greater than 3 months might be applied in specific circumstances.
Accordingly, the section relating to sterilization dose auditing in ISO11137-1:2006 has been

rewritten.

4.3.2 Additional information to that offered in ISO 11137-1

Sterilization dose audit requirements are covered in detail in clauses 12.1.2 and 12.1.3 of ISO
11137-1:2006. Information on these clauses is tabulated below and should be read in
conjunction with the standard. The notes below are in addition to those provided in Annex A of
11137-1:2006. There is also additional information provided in the document of Hoxey and
Tallentire: 2007 available on the website of The Panel on Gamma and Electron Irradiation

(www.irradiationpanel.org).

Sub Clause From 11137-1

Notes & Experiences

12 Maintaining process
effectiveness

12.1 Demonstration of
continued effectiveness

12.1.2 Frequency of
determination of bioburden

12.1.2.5

This sub-clause specifies a requirement for the performance of a
sterilization dose audit prompted by the bioburden determination
exceeding the bioburden specification.

The purpose behind the immediate performance of the
sterilization dose audit is to determine, at the earliest possible
time, if there has been a corresponding increase in the radiation
resistance of the bioburden that could compromise product
safety. If this was the case, an early indication might also be of
benefit as it could minimise product affected. Note that there is
currently no reference in the standard with regard to disposition of
product released between the sterilization dose audit failure and
previous successful sterilization dose audit. The standard states
that an investigation should be conducted and regulations in
many countries stipulate requirements for investigation and action
in regard to potential nonconforming product.

If there has been a significant increase in microbial numbers, the
chosen dose establishment method may not be appropriate
depending on the degree of safety margin in the original dose
establishment exercise. For example, substantiation of 25 kGy is
limited to an average bioburden of 1,000. If the bioburden was
very close to but not exceeding 1,000 during substantiation,
values greater than this amount following substantiation would be
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Sub Clause From 11137-1

Notes & Experiences

at an increased risk of failing the dose audit. It is worth noting
that, despite the increase in bioburden, the sterilization dose audit
could be successful if the increase was due to an increase in
radiation sensitive microorganisms.

It is important that the specified limit for bioburden is set at a level
that is conservative, yet will not increase unduly the chance of the
limit being exceeded with consequent need for performance of an
unnecessary sterilization dose audit.

12.1.2.5 a)

No comment.

12.1.2.5b)

The sterilization dose audit will be successful if:

The frequency of occurrence of radiation resistant
microorganisms in the bioburden has decreased to an extent that
the verification dose experiment is still successful.

OR:

The original dose establishment was based on Method 1 or
Method VDmax and the frequency of occurrence of radiation
resistant microorganisms in the product bioburden during the
original dose establishment was much lower than in the table of
standard distribution of resistances.

OR:

The safety margin intrinsic in the chosen dose establishment
method is sufficient to cover the increase in bioburden.

The different actions stipulated in 12.1.2.5.b) for the various
methods of sterilization dose establishment relate directly to the
degrees of conservativeness associated with the methods.

12.1.2.5b) 1)

When bioburden exceeds the specified limit and its value is a true
result, action in compliance with 4.4 is taken (correction or
corrective action). The consequence of this action should be a
reduction in bioburden equal to or below the specified limit or, if
this is not achieved, re-establishment of the sterilization dose.
Meanwhile, a three-monthly interval for sterilization dose audit
shall apply. The three-month interval is for tighter monitoring of
the bioburden rather than to cover seasonal variation in microbial
population.

Seasonal variation may be a possibility in some exceptional
instances. For example, radiation resistant microorganisms have
been known to appear following seasonal dust storms.

12.1.25 b) 2)

No comment.

12.1.25b) 3)

Continuation of the frequency currently used is conditional on
the average bioburden being <
population having the Standard Distribution of Resistances
achieving an sterility assurance level of 10" on exposure to 25
kGy.

12.1.2.5 b) 4)

Re-establishment using another method is necessary if, by
appropriate actions, the average bioburden cannot be reduced to
< 1 ORe@stablishment using another method should not be
necessary if average bioburden is above 1,000 as a result of
statistical extremes of the microbial population e.g. if the
bioburden specification is 300 and the average bioburden was
1100 prior to the investigation and then was retested at 950 as
part of the investigation, re-establishment need not automatically
follow, unless subsequent routine testing indicated bioburden
rising above 1,000 again.
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Sub Clause From 11137-1

Notes & Experiences

Other methods of sterilization dose establishment could be
selection and substantiation of a sterilization dose greater than 25
kGy (ref. technical specification AAMI TIR33:2005), Method 1 or
Method 2.

12.1.2.5b) 5)

Continuation of the frequency currently used is conditional on
the average bioburden being <
population having the Standard Distribution of Resistances
achieving a sterility assurance level of 10° on exposure to 15
kGy.

12.1.2.5b) 6)

Re-establishment using another method is necessary if, by
appropriate actions, the average bioburden cannot be reduced to
< 1 ReBestablishment using another method should not be
necessary if average bioburden is above 1.5 by exception as a
result of statistical extremes of the microbial population e.g. if the
bioburden specification is 1 and the average bioburden was 1.6
prior to the investigation and then was retested at 1.4 as part of
the investigation, re-establishment need not automatically follow
unless subsequent routine testing indicated bioburden rising
above 1.5 again.

Other methods of sterilization dose establishment could be
selection and substantiation of a sterilization dose greater than 15
kGy (ref. technical specification AAMI TIR33:2005), Method 1 or
Method 2.

12.1.3 Frequency of
sterilization dose audits

This sub clause is relevant to routine dose auditing.

12.1.31

Option b) in this clause was considered to be appropriate if there
was a history of successful sterilization dose audits and good
microbiological control demonstrated during manufacture. Option
b) was also considered to be appropriate for very clean product.
Under such circumstances the manufacturer could be wasting
time in implementing an interval of time of 3 months between
sterilization dose audits.

12.1.3.1 a) A three-month time interval has been employed traditionally and
has been found to be acceptable in practice.
12.1.3.1 b) Many of the ideas on frequency of sterilization dose audit, first

expressed in technical specification ANSI/AAMI/ISO
TIR15843:2000, have been incorporated into ISO 11137-1: 2006.
The Technical Specification stated a three-month interval was
mandatory until consistent success with sterilization dose audits
had been demonstrated. An increase in time interval to 6 months
and then to 12 months was acceptable, subject to no sterilization
dose audit failures. Any incidence of failure caused the time
interval to revert to 3 months. 12.1.3.1 of ISO 11137-1: 2006
provides an option to employ initially a time interval of three
months between sterilization dose audits or to employ a different
time interval, greater or less than three months, based on a
rationalised selection. Factors that have to be considered
minimally in making this selection are listed 1 to 12 in 12.1.3.1 b)

It is clear that 12.1.3.1 b) of ISO 11137-1:2006 is less stringent
than the 1ISO/TS15843 (2000), where the former implies that a
frequency of more than 3 months may be justified at the outset.

Management should be made aware that there is a risk, at some
time in the future, that the time interval between sterilization dose
audits might have to be decreased. This risk cannot be avoided
and is most likely due to natural variations in bioburden. The
extent of product loss that could result from extended time
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Sub Clause From 11137-1

Notes & Experiences

intervals should also be made clear to management.

Even if there is no reason to suspect seasonal variation, it may be
pertinent to set the time interval in such a way so that all seasons
are covered over a period of time. For example, if a dose audit
frequency of 9 months can be justified, each season will be
covered every 27 months.

It is good practice to review the rationale for selection of the time
interval between sterilization dose audits at least annually to
ensure that the time interval remains valid.

It is worth noting that the guidance sub clause A.12.1.3.2 in
11137-1:2006 assumes an initial frequency of every 3 months.
This contradiction should be ignored and 12.1.3.1b) of the
requirements can be followed if preferred and applicable.

12.1.3.1 b)1)

No comment.

12.1.3.1 b)2)

This is applicable to existing, rather than new products, where a
significant bioburden history has been generated.

Selection of a time interval greater than three months could be
justified if the bioburden is demonstrated to be under control over
a period of at least a year. This consistency includes microbial
numbers, which should be no higher than those found at the time
of dose establishment.

Bioburden is not only total microbial count, but also microbial
radiation resistance. There should therefore also be consistency
in microbial types.

Colony or cellular morphology, staining properties or selective
culturing might be an indicator of the presence of radiation
resistant microorganisms and thus influence the initial selection of
the time interval between sterilization dose audits. For example,
red colonies might be indicative of the presence of Rhodococci
and yellow colonies might be indicative of Micrococci, some
strains of which are radiation resistant. On the other hand,
smooth white colonies might be indicative of radiation sensitive
Staphylococci.

If there has been a notable increase in proportion of
microorganisms that may be radiation resistant and the bioburden
has not increased, it may be worthwhile performing a sterilization
dose audit at a shorter time interval than that initially selected.

In performing dose setting Method 2, a direct measurement is
made of the radiation resistance of microorganisms as they occur
on product. Nonetheless, consistency of bioburden is still
relevant as any change in it might alter the challenge to the
sterilization process. This is one of the reasons for the
performance of bioburden determinations routinely, irrespective of
the method of dose establishment.

12.1.3.1 b)3)

Following characterisation of a microorganism, information on
radiation resistance of this microorganism might be obtained via
literature reviews. The database on microbial resistance to
radiation, available on the website of The Panel on Gamma and
Electron Irradiation (www.irradiationpanel.org), is a good starting
point for this application. The data should be used with caution
however, since radiation response of the same microorganism
can change significantly in different environments.
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Sub Clause From 11137-1

Notes & Experiences

It is recommended to keep readily retrievable records of findings
on radiation resistant microorganisms.

12.1.3.1 b)4)

No comment.

12.1.3.1 b)5)

Some manufacturers have been known to have a target dose for
routine processing that is higher than the established sterilization
dose. For example, the target dose could be at least the
sterilization dose that would be needed for augmentation if a
sterilization dose audit failure occurred. The chance of product
needing to be rejected between sterilization dose audit periods
would then be minimised, should an actual augmentation be
necessary. This approach may not be possible however for
narrow dose processing ranges, where the risk of exceeding the
maximum acceptable dose may be too high.

12.1.3.1 b)6)

The microbiological quality of materials of natural origin in the
presence of water might be difficult to control and may
necessitate selection of an initial time interval of less than three
months. If materials comprising the product do not support
growth e.g. product containing synthetic material in a dry
environment, or if the materials are such that microbiological
quality is easy to control, this could help support justification of
selecting an initial time interval greater than three months.

Application of a low radiation dose to raw materials may be
appropriate where it is difficult to control variation in microbial
counts. Such an approach may then justify selection an initial
time interval of more than three months, provided storage of the
decontaminated raw material is shown not to give rise to an
increased bioburden. This approach should be adopted with
caution, especially if there are any pyrogenicity implications. The
approach should not be used as an alternative to good
manufacturing practice.

12.1.3.1 b)7)

A stable low bioburden and subsequent support for a time interval
greater than three months, might be possible if a step in the
manufacturing process gives rise to microbial inactivation, e.g.
application of heat or low pH.

Processes during which microbial growth could occur, e.g.
involving a ,wet" step, or pro
resistant microorganisms (spores), e.g. involving a heating step,
may need frequent performance of sterilization dose audits
initially. Control of bioburden might be difficult to achieve if a
manufacturing step involved storing partially manufactured
product for some significant time and/or if this partially
manufactured product is comprised of any material capable of
supporting microbial growth.

Consideration should also be given to manufacturing conditions
that might protect against the microbicidal affects of radiation e.g.
creation of anoxic conditions in the product. If such conditions
occur, an interval of time less than three months is likely as it will
not be possible to distinguish between radiation protection and
resistance. An increased interval of time would only be justified if
subsequent investigation identified the protective conditions and if
such conditions could then be removed.

12.1.3.1 b)8)

Clearly, the more stringent the control and monitoring in areas
where microbiological contamination could be a problem, the less
the chance of getting bioburden fluctuations and less the need for
frequent sterilization dose audits.

12.1.3.1 b)9)

See 12.1.3.4.

12.1.3.1 b)10)

See 12.1.3.1 b) 7 and 8.
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Sub Clause From 11137-1

Notes & Experiences

12.1.3.1 b)11)

No comment.

12.1.3.1 b)12)

Demonstration of consistency in microbiological quality
throughout products within the product family could be indicative
of the suitability of the selected time interval between sterilization
dose audits. Consistent microbiological quality would help justify
a longer time interval than if it was inconsistent.

The basis for the choice of a product to represent the product
family in the performance of a sterilization dose audits is given in
ISO 11137-2:2007 (4.3.1.3) and the frequency of review of the
choice in 1ISO 11137-2 (4.4.1).

12.1.3.2

Permission to increase the time interval between sterilization
dose audits was seen as benefiting those manufacturers who
were consistently exerting control of the microbiological quality of
product.

12.1.3.2a)

Four consecutive successful sterilization dose audits provides
reasonable assurance that the risk of sterilization dose audit
failure will be low if the time interval is increased.

Caution regarding increasing the time interval should be
exercised if there have been regular incidences of a positive test
of sterility in the performance of sterilization dose audits since, in
these instances, audits have been on the edge of success.

12.1.3.2b)

Note the wording “at | east eve
sub clause. This wording is stated so as to be consistent with the
requirements in sub clause 12.1.2, so bioburden determinations
still need to be performed at monthly intervals to comply with
12.1.2.3 or every batch to comply with 12.1.2.4.

Part 2 of this sub clause indicates that a programme for
characterization of microbial types needs to be established from
the outset, if an increased interval of time is a preferred route.

12.1.3.2 ¢)

No comment.

12.1.3.3

No comment.

12.1.34

Example 1: If an interval of time of every 3 months had been
established in line with 12.1.3.1, but there was an instance of
product not being made for 4 months, then an audit should be
performed at 4 months and then continue every 3 months if the
frequency of manufacture increases accordingly.

Example 2: If a frequency of every 6 months had be justified in
line with 12.1.3.1 b) or 12.1.3.2, but there was an instance of
product not being made for 8 months, then an audit should be
performed at 8 months and then continue every 6 months if the
frequency of manufacture increases accordingly.

12.1.3.5

No comment.
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Appendix 1

Flow diagram of sterilization dose maintenance
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