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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

ISO 13408 is the International Standard, published in a series of parts, for aseptic processing of health care
products. Historically, sterile health care products that are aseptically produced have typically been liquids,
powders or suspensions that cannot be terminally sterilized. More recently, medical devices and health care
products have been developed that are combined with medicinal products, including biological and viable cells,
that cannot be terminally sterilized.

The application of ISO 13408-1 to these medical devices and combination products can require the development
of alternatlve approaches to process S|mulat|on ThIS part of ISO 13408 specn‘les requwements and provides

i ] gh process
sim Jlatlon of medical devices and combination products that meet the requirements of ISO 13408H1.

ISO|13408-1:2008, 10.1.2 permits the use of alternative process simulation approaches, based onparticular medical
devices or combination products, where the substitution in full with sterile liquid media might not be pgssible.

Medical devices and combination products that typically require aseptic processing might include, for example,
the following.

a) |Medical devices that cannot be terminally sterilized and where the process simulation approach according
to ISO 13408-1 cannot be applied:

— bioprostheses (e.g. heart valves, vascular implants);

— biodegradable implants (e.g. hernia meshes);

— artificial and/or non-viable biologically based matrixes;

— extracorporeal processing devices (e.g. immuno-adsorbers);
— implantable osmotic pumps;

— hermetically sealed electromechanical devices and partially enclosed electronic devices (¢.g. invasive
and non-invasive diagnostic devices).

b) |Combination products (including viable cell-based combination products):

— implants coated with drug and/or biologically derived substances (e.g. drug-coated st¢nts, carrier
materials with protein,/bone-graft material with growth factors, biodegradable drug-coatefd stents);

— wound dressings)(e.g. dressings with haemostatic agents, tissue sealants, or biologics);
— transdermial)or injectable delivery systems (e.g. drug-coated or biologics interstitial patchgs);

— kits ganitaining a biological or drug component (e.g. demineralized bone matrices).

For such products a risk management strategy and method(s) can be used for the identification evluation and

effect|veness of contamlnatlon controls and rlsk m|t|gat|ons The deS|gn of the process S|mulat|on can then be
driven by the results of the risk analysis. If the results of the process simulation are acceptable, this provides
evidence that the aseptic process is in a state of contamination control (i.e. no extrinsic microbiological/microbial
contamination has been introduced during the aseptic process).

This part of ISO 13408 should be read in conjunction with ISO 13408-1.

Within this International Standard, text that supplements ISO 13408-1 by providing additional requirements or
guidance is identified by the prefix “Addition”.

© 1SO 2012 — All rights reserved \%
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Aseptic processing of health care products —

Part 7:
Alternative processes for medical devices and combination
products

1 [Scope

Thig part of ISO 13408 specifies requirements and provides guidance on alternative approacheq to process
simuilations for the qualification of the aseptic processing of medical devices and combination productg that cannot
be terminally sterilized and where the process simulation approach according to ISO 13408-1 cannoflbe applied.

Thig part of ISO 13408 describes how risk assessment can be used during.the development of an aseptic
prog¢ess to design a process simulation study for medical devices and combination products in rose cases
whgre a straightforward substitution of media for product during aseptic processing is not feasible ¢r would not
simuylate the actual aseptic process.

2 |Normative references

The]| following referenced documents are indispensable;for the application of this document| For dated
refefences, only the edition cited applies. For undated references, the latest edition of the referencefd document
(including any amendments) applies.

1ISO]13408-1:2008, Aseptic processing of health~eare products — Part 1: General requirements

3 |Terms and definitions

For the purposes of this document;.the terms and definitions given in ISO 13408-1 and the following apply.

31
extfinsic contamination
ingress of material of extetnal origin during the manufacturing process

NOTE The focus of-€xtrinsic contamination in this part of ISO 13408 is biological agents e.g. bacteria, fnould, yeast.

3.2
profgess simulation
exefcise that simulates the manufacturing process or portions of the process in order to deme¢nstrate the
cappbility of the aseptic process to prevent biological contamination

3.3

risk management

systematic application of quality management policies, procedures and practices to the tasks of analysing,
evaluating, controlling and monitoring risk

[ISO 14971:2007, definition 2.22]

3.4
surrogate product
item designed to represent product in process simulations and which is comparable to the actual product

© 1S0O 2012 — All rights reserved 1
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4 Quality system elements

ISO 13408-1:2008, Clause 4 applies.

5 Aseptic process definition

5.1 General

ISO 13408-1:2008, 5.1 applies.

5.2 Risk|management

5.2.1 General

ISO 1340841:2008, 5.2.1 applies with the following additional requirements.

a) Riskassessment shall consider all steps of the aseptic process and determine whether the aseptic process

be simyllated in one continuous process or divided into sub-processes for the purpases of process simula

Risk as
aseptid

NOTE 1
producs

NOTE 2
develop

b)
in instd
be doc

5.2.2 Iden

ISO 134084

5.2.3 Ass
1ISO 134084

5.2.4 Mon

ISO 134084

5.2.5 Prey

A comprehensive risk assessment process may notBé required for the design of the process simula

pssment of contamination risks

sessment shall not be used to justify the simulation of only some butinot all of the processes g
process.

Successful process simulation provides evidence of the capability of the specified aseptic proces
an acceptable overall residual risk of microbiological/microbial:¢entamination.

The risk assessment method selected should be appropriate for the given stage of aseptic pro
ment.

nces where the approach is readily discernable. The rationale for the decisions reached g
umented.

tification of microbiological contamination risks

1:2008, 5.2.2 applies.

1:2008, 5.2.3 applies:

itoring and.detection of contamination

1:2008+-5:2.4 applies.

rention of contamination

is to
fion.

f an

CEess

tion
hall

ISO 13408-

1:2008, 5.2.5 applies.

The following additional requirements to ISO 13408-1:2008, 5.2, concerning risk management, apply:

5.2.6 Use of risk assessment during the development and initial qualification of the aseptic process
prior to commercial production

5.2.6.1

An acceptable level of contamination risk shall be defined. A risk assessment shall be performed

during the development of the aseptic process. Risk control measures to prevent microbiological/microbial

contaminati

on for each step in the aseptic process shall be identified.

© 1SO 2012 — All rights reserved
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5.2.6.2 The estimation of contamination risk by quantitative methods and the verification of effectiveness of
risk mitigation procedures shall be determined. Methods such as microbiological and particulate monitoring of
the product, personnel and environment may be used.

NOTE Quantitative risk modelling can also be applied.
5.2.6.3 The outcome of the risk assessment shall be used in the design of the process simulation study.

5.2.6.4 Risk management shall be applied iteratively. The risk assessment shall be updated as necessary as
the aseptic process develops and changes during development.

5.2r.k Use of risk assessment for the aseptic process simulation for process validation 'of
commercial production

Risk assessment shall be used to design the process simulation for validation of the commercial aseptic
progess. Risk assessment shall identify those actions to be included in the precess simulatign and their
appfopriateness.

NOTE Annex A provides a practical application of risk management in designing a process simplation for a
compination drug/device.

6 [Manufacturing environment

1ISO]13408-1:2008, Clause 6 applies.

7 |Equipment

1ISO]13408-1:2008, Clause 7 applies.

8 |Personnel

1ISO[13408-1:2008, Clause 8 applies:

9 [Manufacture of the product

1ISO]13408-1:2008, Clause 9 applies.

10 |Process simulation

10.1 General

ISO[ 13408-1:2008, 10.1 applies.

10.2 Media selection and growth support
ISO 13408-1:2008, 10.2 applies.

10.3 Simulation procedures

ISO 13408-1:2008. 10.3.1 applies with the following additional requirements.

a) General considerations

The process simulation approach for a given medical device or combination product is based on a detailed

knowledge of the entire aseptic process definition including discrete process steps and interventions as well as

© 1S0O 2012 — All rights reserved 3
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the use of risk assessment tools, as appropriate (see 5.2.6 and 5.2.7). The process simulation approach shall
be included in the design/process review for the manufacturing of product.

b)

Development of a process simulation strategy

1) A process simulation strategy shall be documented for a process that cannot be validated using a
conventional process simulation approach as per ISO 13408-1.

NOTE See Figure 1 for an example of the development of a process simulation study.

2) If the process simulation approach outlined in ISO 13408-1 is not practicable, a rationale shall be
documented including evidence that consideration was given during product and process development to:

—| use of sterile liquid media as a substitute for product during process simulation, or
—| direct media contact at the end of the process, i.e. into the sterile barrier system prior t6 final clodure.

3) THhe entire aseptic process definition shall be included in the process simulation strategy. If the asgptic
process is divided into sub-processes for the purposes of process simulation, the,process simulgtion
forl each sub-process in total shall include all steps in the aseptic process.

4) Ri$k assessment shall be part of the life cycle of the aseptic process and’shall be used to determine
the process simulation strategy throughout the product/process life cycle.

5) Thie simulation options shall be selected and the process simulation strategy for the entire progess
shpll be documented.

Procegs simulation throughout the product lifecycle

1) The initial process simulation approach shall be established during the development of the asgptic
prpcess and the first process simulation shall be performed in advance of the production of the first-
indhuman clinical products to verify acceptable_aseptic processing conditions.

2) Asthe aseptic process is scaled-up and enhanced for later stages of clinical production, the progess
sirpulation approach shall be modified to{address the changing aseptic process.

NOTE The aseptic process used for earlyclinical production is often manual and/or not optimized or scaled up
for commercial production.

3) Fof commercial production{ ayprocess simulation study shall be designed and performed as paft of
the process validation.

4) Ary change to the aseptic process which could add risk shall generate additional risk assessmentjand
mifigation and a_re-évaluation of the process simulation strategy. This shall include a re-evaluatign of
the process riskassessment.

Selectipn of sample(s) for testing for microbial contamination

1) Prpduct:

Whenever possible, product shall be tested for microbial contamination. Product testing can take several
forms. See Annex B for information.

If the product as designed cannot be tested, then prior to considering use of a surrogate product, the
possibility of redesigning the product or process such that the actual product can be tested shall be assessed.

2) Surrogate product:

A surrogate product shall only represent the actual product if it constitutes an equivalent or greater
challenge to the maintenance of asepsis than that provided by the actual product. The reason why the

© 1SO 2012 — All rights reserved
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actual product is unsuitable for testing shall be documented and the rationale for the selection of the

surrogate product test sample described.

Surrogate product may be used for microbiological testing where product attributes preclude the use of
actual product for testing. Examples of product attributes may include those that:

are too large or irregularly shaped (e.g. osmotic pump);
have antimicrobial properties (e.g. antibiotic stent);

are rare and scarce (e.g. autologous chondrocyte);

yes

Is
contamination

no

Selection and design of surrogate product shall reflect as much as possible the”design o
product. Processing of surrogate product shall include all aseptic processing St€ps and i
applied during manufacture of the actual product. See Annex B for guidance.

cause physical interference with the test method (e.g. product that breaks down i the growth
medium generating particles that may be confused with microbial growth).

f the actual
terventions

level
acceptable?

Determine if steps
. have multiple
Dectstrizzre contributors to Perform
steps in the | contamination, e.g. | risk
process environment, assessment
personnel
equipment, product
Determine if product
can be used Determine if the
Design the in process process,should be
grocess simulation < simulation; 7]  divided into two
(fefer to Clause 10) if not, justify or. more segments
use of surrogates

yes

Is
contamination
level
acceptable?

Condul
Mo

Ct studies/
delling

no

Perform process
simulation

Results meet
acceptance
criteria?

Root cause
investigation
followed by
action plan

Implement
corrective action
and proceed to
appropriate
step above

Proceed with
manufacturing

e)

Figure 1 — Flow diagram of risk assessment process

Test methods for process simulation

The risk of contamination due to human intervention exists with all tests for microbial contamination.
The selection of the test method shall consider both the sensitivity of the test as well as the number of
interventions or manipulations. The risk assessment performed in the course of the process simulation
study design (5.2.6.3) shall address the risks of introducing contamination during testing and define steps
for reducing the likelihood of extrinsic contamination.

The test method shall be designed or selected based on product to be tested (actual or surrogate product).
Test method development shall include consideration of suitable test options (see Annex C). The test
method shall be validated.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=86e3b0c9b838bb77dfa4c03380bcba05

ISO 13408-7:2012(E)

ISO 13408-

1:2008, 10.3.2 to 10.3.6 also apply.

10.4 Incubation and inspection of process simulation units

ISO 13408-

1:2008, 10.4 applies.

10.5 Initial performance qualification

10.5.1 Gen

eral

ISO 13408

10.5.2 Numbers to be filled

ISO 134084

a) Forop

units m

b) All unit

(see al

c) Ifthep

justifiedl. At least three consecutive successful simulations shall be‘performed for each discrete subs

the asq
contan

ISO 134084

10.5.3 Acc
ISO 13408+
1ISO 13408+

When the 3
for the pro
investigatio
identified, t
cannot be i

1:2008, 10.5.1 applies.

1:2008, 10.5.2.1 applies with the following additional requirements.

brations with production batch sizes of fewer than 5 000 units, the number, 6f\process simulg
anufactured shall at least equal the maximum batch size produced.

5 manufactured for process simulation shall be tested for the presence-ef microbial contaming
50 1ISO 13408-1:2008, 10.4.2).

rocess simulation is divided into subsets, then the number ofunits tested in each subset sha

ptic process. All of the filled units from each subset shallbe tested for the presence of micrg
ination.

1:2008, 10.5.2.2 also applies.

pptance criteria
1:2008, 10.5.3.1 applies.
1:2008, 10.5.3.2 applies with the fellowing additional requirement:

septic process simulation js-divided into subsets, all subsets shall have zero contaminated
Cess simulation to be appreved. If a single sub-process of the simulation fails, a docume

nen that root cause @Ghall be corrected prior to requalification. In the event a definitive root ca
dentified, a review-of the process and design of the process simulation shall be performed,

modificatio
performed

10.6 Peri

10.6.1 Sch

ISO 13408-

s made. Following corrective actions, three consecutive simulation tests of that subset sha
hat have zero{contaminated units for the simulation to be approved.

dic performance requalification

tion

tion

| be
bt of
bial

nits
hted

h shall be performed to~identify the root cause of the failure. If a root cause for the failure can be

use
and
| be

1:2008, 10.6.1 applies.

10.6.2 Numbers to be filled

ISO 13408-

1:2008, 10.6.2 applies with the following additional requirement:

For operations with production batch sizes of fewer than 5 000 units, the number of process simulation units
manufactured shall at least equal the maximum batch size produced.

10.6.3 Acceptance criteria

ISO 13408-

6

1:2008, 10.6.3 applies.
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10.7 Repeat of initial performance qualification

ISO 13408-1:2008, 10.7 applies.

10.8 Documentation of process simulations

ISO 13408-1:2008, 10.8 applies.

10.9 Disposition of filled product

IS 42400 4-200N00 4N QO ool
OO0 1. 200U, TU I aPpPITc ST

11 |Test for sterility

For products where a test for sterility according to the European, US and Japanese Phatmacopoeigs cannot be
applied, an alternative test regime shall be established and justified. Refer to Annex,B“for additional guidance.

11.1 General
1ISO]13408-1:2008, 11.1 applies with the following additional requirement:

Where a product containing viable cells is shown to interfere with~the test for microbial contamipation, then
a syitable alternative test method for microbiological control of finished product shall be developgd. This test
method shall be shown to be at least equivalent to the test for tmicrobial contamination in terms of ifs sensitivity
and|ability to detect a broader range of microorganisms.

NOTE Alternative test methods can include rapid microbiological methods and non-growth-based t¢st methods.
Exanples of Pharmacopoeias include Ph.Eur.['0] JP['1] ang USP12],

11.2 Investigation of positive units fromtests for sterility

ISO| 13408-1:2008,11.2 applies.

© 1S0O 2012 — All rights reserved 7
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Annex A
(informative)

Risk assessment for aseptic processing — Quality risk management

method

A1 Ge

This annex
and Effects
methods th

heral

provides a practical application of the concepts presented in this part of ISO 13408. A Failure M
Analysis (FMEA) approach has been selected as the basis for the method because it\is one o
bt works well with the assessment and decision-making needed for aseptic processing.

The following example uses an FMEA method [with risk priority number (RPN) scoring].that contains con

chosen to il
scoring are

A2 Ba

This case §
is then prin
performed

larger the n

With optimi
revisited to
Figure A.2

ustrate concepts previously introduced. This is a hypothetical situation. Fhe risk ranking and f
presented as examples only. For further details see ISO 14971.

ckground

tudy focuses on the conventional aseptic manufacture of.a device coated with an antibiotic w
ary packaged. In the initial design of the process for product for clinical studies, operations
manually, resulting in numerous intrusions into the cleéanroom environment (see Figure A.1).
umber of interventions, the greater the risk of poteritial sources of contamination.

pation of the aseptic manufacturing process:fo¥ commercial production, the FMEA process
verify that mitigations resulted in a reduced risk of contamination to an acceptable level
hnd Table A.1).

A.3 Rigk priority number determination

A semi-qud
occurrence
severity x O

ntitative approach was used"for assessing the risk of contamination by ranking the seve
and detection on a numerical scale of 1 to 10. The RPN is calculated by multipl
ccurrence x detection( The unwanted event is contamination of the product.

In this example severity has been assigned a value of 10. Occurrence is difficult to quantify for interventi

However, th
and 10 be
contaminat
microbial cq

is method requires data to justify the occurrence number (1 being a low likelihood of contamina
ng the highest likelihood of contamination). In this method the inability to detect micrg
on is high; detection is given a value of 8 to 10 (assumes environmental monitoring and extri
ntamination testing provide some degree of detection).

ode
the

tent
RPN

hich
ere
The

was
see

rity,
ying

DNS.
ion,
bial
nsic

A.4 Riskassessment

The initial assessment indicates that the use of a highly manual coating and packaging process requires many
human interventions and poses an inherently high risk of contamination (see Figure A.1).
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DELIVERY
MEDICAL DEVICE COATING COATING ANTIBIOTIC SYSTEM FINAL PRODUCT
DEVICE FIXTURE APPARATUS SO o A bled STERILE BARRIER
sterilized in sterile sterilized in sterile sterilized in sterile Filt LL:Tl_I_ Nd sser_T:)I e &(115 SYSTEM Sterilized
barrier system barrier system barrier system Iiter sterilize possible an terilize
sterilized
Storage Storage Storage Storage Storage Storage
|—> to coating <—, |—> to coating -
area area
\Weigh device
Assemble
Place device Apply coating coating
into coating manual apparatus
fixture process and antibiotic|
solution
Weigh device
to determine
appropriate
coating
Transport Introduction
" container to final
Dry Time (sterilized or assembly
disinfected) area
Assembly
with delivery
system
Transport
container
(sterilized or
disinfected)
o Pa(r:)l:(a)(gjﬁ(ﬂnal Introduc_tion
Distribution | <——— Storage D — manual to packing
process area
Key
] box indicates human and environmental interaction with product/components which can
negatively impact product
1 box indicates only environmental interaction with product/components which can

negatively impact product

box indicates steps which have little or no potential negative impact product

Figure A.1 — Initial process flow chart
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MEDICAL DEVICE
sterilized in sterile
barrier system

DEVICE COATING
FIXTURE
sterilized in sterile
barrier system

COATING
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barrier system

ANTIBIOTIC
SOLUTION
Filter sterilized
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rimary
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product
automated
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] box indicates human and environmental interaction with product/components which can
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1 box indicates only environmental interaction with product/components which can

negatively impact product

box indicates steps which have little or no potential negative impact product

Figure A.2 — Process flow chart following process optimization
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A.5 Risk acceptance

For the purposes of this assessment, an initial risk acceptance RPN of 100 was established as the target risk
acceptance value. An RPN value greater than 100 would trigger a preventive action (mitigation) to reduce the RPN
to 100 or lower. This acceptance value was reassessed periodically to further reduce microbiological/microbial

contamination risk in the aseptic process.

A.

Posgible means of reducing risk (mitigations) were identified. This included automating, the coati
locgting the drying and primary packaging processes in a restricted access barrier system (RABS

NOTE

met

An
(Fig

Risk reduction

There are many options to address contamination. These options were chosen to illustrate th
od for simplicity.

hssessment of the risks associated with the initial aseptic process (Figure A.1) and the optimi:
Lire A.2) is presented in Table A.1. The impact of each mitigation in the aptimized process was asses

Ng process,
, etc.

e use of the

red process
sed through

micfobiological monitoring and studies of contamination, which resulted(in an acceptable RPN of 100 ¢r less.

A.7

Ap

(potential causes of failure) described in the FMEA pracess (Table A.1) and the entire aseptic proc

Verification of acceptability of overall residual risk

focess simulation study protocol was designed thaf incorporated each of the contamination

risk factors
pss to verify

that|the overall residual risk was acceptable (absence of contaminated product).

A.§ Key process parameters

Thelfollowing are key process parameters for this example of a combination medical device/drug product.

a) |The manufacturing process.was designed to aseptically produce a maximum of 300 units| of finished
product (30 trays of 10 devices and sufficient antibiotic solution to coat 300 units as per spqcifications).
Total processing timeris, between 3 hours and 4 hours (one shift).

b) | The environmental\monitoring performed during the process simulation study was based in|part on the
FMEA, i.e. all hiigh-risk areas were monitored continuously during aseptic operations. Aseptid processing
operators péerform environmental and personnel monitoring.

c) |A maximum of four aseptic processing operators are permitted in the aseptic processing area (APA) at one

time (typically, two operators are in the APA). One aseptic processing operator performs aseptid
steps 1 to 5, and a second aseptic processing operator performs steps 6 to 8 (following Figure

processing
A.2). A total

of-four asaentic nracessina oneratars ware aualified ta naerform all asantic nrocessing stens
1 1 I < 1 1 1 ) Lt

A.9 Process simulation design

A.9

A.9.

.1 Process simulation of the initial aseptic process (manual method)

11

The maximum production size for initial production for clinical studies was 20 units. Therefore the

initial process simulation was designed consisting of one run of 20 units of a surrogate product (rejected devices
and placebo antibiotic solution). The units were tested for microbial contamination using direct immersion into a
microbiological growth medium.

NOTE

test of the final product could be used (see also B.2.3).

© 1SO 2012 — All rights reserved

A placebo antibiotic solution was used as a surrogate product so that a directimmersion microbial contamination
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A.9.1.2 Each of the processing steps and their interventions were implemented into this simulation. In this
example, the process simulation included all process intervention(s) as identified in the FMEA process.

A.9.2 Process simulation for the optimized aseptic process

A.9.2.1 The process simulation was designed consisting of three runs of 300 units of a surrogate product
(rejected devices and placebo antibiotic solution). Each of the processing steps and their interventions were
implemented into this simulation. In this example the process simulation included the following elements:

a) four aseptic processing operators in the APA;

b) one chiange of personnel at the midpoint in processing;
c) 4-hourfprocess;

d) all progess intervention(s) as identified in the FMEA process.

A.9.2.2 The units were tested for microbial contamination using direct immersion jinté a microbiological
growth medium.
A.10 Acc¢eptance criteria

The process simulation was considered acceptable as there were zerg)centaminated units from the tesf for
microbial cgntamination.

14 © 1S0 2012 — All rights reserved
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