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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, n llaison with SO, also take part in the work. ISO collaborales closely with the Tnternafipnal
Electrotechpical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.

The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting./Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a-.vote.

Attention is|drawn to the possibility that some of the elements of this document mjay be the subject of pdtent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13408-p was prepared by Technical Committee ISO/TC 198, Sterilization of health care products.

ISO 13408 ronsists of the following parts, under the general title Aseptic processing of health care products:
— Part 1: General requirements

— Part 2: Filtration

— Part 3: Lyophilization

— Part 4: Clean-in-place technologies
— Part 5: Bterilization in place

— Part 6: {solator systems

iv © ISO 2006 — All rights reserved
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Introduction

During the process of preparing ISO 13408-1, several items, e.qg. filtration, freeze drying and sterilization in
place, were found to be in need of supplementary information which was too voluminous to be given in
corresponding annexes.

Thig part of ISO 173408 includes requirements and guidance that are to be observed during sterlllzatlllon in place.
The| purpose of this part of ISO 13408 is to achieve standardization in the field of validation andwteditine control
of sjerilization in place processes used in the manufacture of health care products.

Stetilization in place is, in most instances, preceded by cleaning in place which is described in ISO 13408-4.
While methods of cleaning in place and sterilization in place differ considerably in technology, the concept of in
situftreatment is similar.

Thel most important issue to consider in establishing sterilization-in-place‘technology is the dgsign of the
sysfem(s) to ensure that they be able to successfully sterilize manufacturing/equipment to the desjred level of
sterjlity assurance.

© ISO 2006 — All rights reserved Vv
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Aseptic processing of health care products —

Part 5:
Sterilization in place

1 Bcope

1.1| This part of ISO 13408 specifies the general requirements for sterilization in place(SIP) applied to product
conjact surfaces of the equipment used in the manufacture of sterile health care products by aseptid processing
and|offers guidance on qualification, validation, operation and control.

NOTE SIP can be achieved by using steam or other gaseous or liquid sterilizing-agents. Specific guidance on steam
sterijization in place, which is the most common method used, is given in Annex A.

1.2| This part of ISO 13408 applies to processes where sterilizing-agents are delivered to the interpal surfaces
of eguipment that can come in contact with the product.

1.3| This part of ISO 13408 does not apply to processes Where equipment is dismantled and dglivered to a
sterjlizer.

1.4| This part of ISO 13408 does not supersede pr-replace national regulatory requirements, such as Good
Manufacturing Practices (GMPs) and/or compendial requirements that pertain in particular nationa] or regional
jurigdictions.

1.5| This part of ISO 13408 does not speeify requirements for development, validation and routine|control of a
progess for inactivating the causative)agents of spongiform encephalopathies, such as scrdpie, bovine
spohgiform encephalopathy and Creutzfeldt-Jakob disease. Specific recommendations have been produced in
particular countries for the processing of materials potentially contaminated with these agents.

NOTE See also ISO 22442-15.ISO 22442-2 and ISO 22442-3.

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
(includingiany amendments) applies.

|SOH1138{allparts)—Sterization-of-health-carc-products— Biologicalirdicators

ISO 11140 (all parts), Sterilization of health care products — Chemical indicators

ISO 13408-1, Aseptic processing of health care products — Part 1: General requirements

ISO 13408-4, Aseptic processing of health care products — Part 4: Clean-in-place technologies

ISO 14161, Sterilization of health care products — Biological indicators — Guidance for the selection, use and
interpretation of results

ISO 14937, Sterilization of health care products — General requirements for characterization of a sterilizing
agent and the development, validation and routine control of a sterilization process for medical devices

© ISO 2006 — All rights reserved
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ISO 17665-1, Sterilization of health care products — Moist heat — Part 1: Requirements for the development,
validation and routine control of a sterilization process for medical devices

ISO/IEC 90003, Software engineering — Guidelines for the application of ISO 9001:2000 fo computer software

3 Terms and definitions

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

3.1
dead leg
location which, by design, does not permit adequate accessibility of the sterilizing agent

3.2
design qudlification
verification that the proposed specification for the facility, equipment or system is suitable for the intended yse

[ISO/TS 11139:2006, definition 2.12]

3.3
material sagfety data sheet
MSDS

document $pecifying the properties of a substance, its potential hazardous effects for humans and|the
environment, and the precautions necessary to handle and dispose of the substance safely

[ISO/TS 11139:2006, definition 2.23]

3.4
process pgrameter
specified vdlue for a process variable

NOTE The gpecification for a sterilization.process includes the process parameters and their tolerances.
[ISO/TS 11139:2006, definition 2.:34]

35
process variable
condition within a sterilization process, changes in which alter microbicidal effectiveness

EXAMPLE |[Time, temperature, pressure, concentration, humidity, wavelength.

[ISO/TS 11139:2006, definition 2.35]

3.6
sterilization in place
SIP

method of sterilization of the internal surfaces of parts of the equipment or an entire process system in situ,
without disassembly, using appropriate sterilizing agents

NOTE The term “Steam in place” is used in ISO 13408-1, Clause 19, and this term is sometimes abbreviated as SIP.
However, in this part of ISO 13408, “SIP” is used with a wider meaning and includes not only steam in place, but all kinds of
sterilization used for the sterilization “in place” or “in situ”. In this part of ISO 13408, “Steam sterilization in place” is referred
to as “Steam SIP”.

2 © ISO 2006 — All rights reserved
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3.7

sterility assurance level

SAL

probability of a single viable microorganism occurring on an item after sterilization

NOTE 1 The term SAL takes a quantitative value, generally 10 %0r 1073, When applying this quantitative value to
assurance of sterility, an SAL of 107° provides a greater assurance of sterility than an SAL of 1073

[ISO/TS 11139:2006, definition 2.46]

NOTE 2 For the purposes of this part of ISO 13408, the product is considered to be product contact surfaces subject to SIP.

3.8
stetilization process

serips of actions or operations needed to achieve the specified requirements for sterility
[1SQ/TS 11139:2006, definition 2.49]

3.9
stetilizing agent
physical or chemical entity, or combination of entities, having sufficient mi¢robicidal activity to achjeve sterility
under defined conditions

[ISQ/TS 11139:20086, definition 2.50]
4 Quality system elements

4.1 General
4.1.l The requirements of ISO 13408-1 shall apply.

4.1.2 Documented procedures for each phase of the development, validation, routine monitoring and control of
the BIP process shall be prepared and-implemented.

4.1.8 Documents required by this part of ISO 13408 shall be reviewed and approved by designated personnel.

4.1.4 Records of development, validation, routine control and monitoring shall be maintained to provide
evidence of conformity to the requirements of this part of ISO 13408.

4.2| Management responsibility

4.2.1 The responsibilities and authority for implementing and performing the procedures described in this part
of 1$0 13408:shall be specified.

grate quality

4.3 Design control
Characterization of the sterilizing agent, sterilization process, equipment to deliver SIP and equipment to be

subject to SIP shall be undertaken in accordance with a documented plan. At defined stages, design reviews
shall be planned, conducted and documented.

4.4 Measuring instruments and measuring systems

4.41 A documented system shall be specified for the calibration of all measuring instruments or measuring
systems.

© ISO 2006 — All rights reserved 3
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4.4.2 The accuracy and tolerance of the measuring instrument shall be adequate to the process to be

measured.

5 Process and equipment characterization

5.1 General concepts

5.1.1 Specifications for the SIP process shall include, but not be limited to:

a) compatibility of the equipment with the sterilizing agent(s) and processing conditions;

b) pre-req||1isite cleaning procedure, where necessary;

C) introdud
d) physica
e) demons
f) sterilizin
g) drying @
h) mainter]

i) accepta
equipm

j) physica

5.1.2 Proc

tion, homogeneity, distribution and contact time with the sterilizing agent;
and/or chemical characteristics of sterilizing agent(s);

tration of the efficacy of the process;

g agent residuals or degradation products;

f product contact surfaces, where necessary;

ance of sterility after the completion of the process;

ble tolerances for any potential residues from the process/in‘the product to be made in
bnt;

integrity testing and establishing limits.

ess parameters and their tolerances shall be specifigd; documented and reviewed.

5.1.3 Duripg production processes, the sterilizing conditions achieved shall be monitored, maintained w

specified to

erances, and documented throughout the duration of the sterilization process.

5.1.4 Althg
to divide th
sterilized b
system are

5.1.5 Co

this is cont
electronic a

5.2 Effec

The sterility
parameters

ugh the entire processing system can be-sterilized as a single entity in SIP, it can be advantage
system into several parts in orderto Simplify the sterilization procedures. When a large syste
dividing it into several segments,‘the segments should overlap to ensure that all portions of
dequately and effectively sterilized.

the

thin

ous
m is
the

lex sequences of opening and shutting of valves in the pipes of a system could be required. Where

lled manually, detailed documentation of individual steps is required. Where automation is u
utomation systems.should be carefully designed and validated.

tiveness of sterilization in place (SIP)

assurance level of the process shall be established and documented. Justification of the proq
shall be included in the documentation.

ed,

eSS

5.3 Equipment

5.3.1 Equi

pment to be subjected to SIP

5.3.1.1 The equipment shall be designed and manufactured to facilitate SIP and to ensure that the sterilizing
agent(s) can enter all internal product contact parts of the equipment to be sterilized (such as filter housings,

pipe branch

es, and valves).

Design considerations shall include, but not be limited to:

a) smoothness of inner surface of equipment;

b) accessibility of the sterilizing agent to all relevant surfaces;
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c) correct placement of ports to admit the sterilizing agent(s) and, where applicable, to allow bleeding to

d)

facilitate sterilizing agent distribution;

absence of dead legs in piping systems;

e) drainability of the system (e.g. slope of piping to ensure the complete removal of remaining liquid in the

f)
g)
h)

i)

Mat

Inngr corners or shoulders of the tank and/or vessel of the system should be designed so that they d
air and thereby cause incomplete sterilization in the resulting air pocket.

Valyes, connections and other equipment (such as heat exchangers)_should be designed and
red\Lce the inaccessible surfaces and entrapment of air.

5.3.

a)

b)

c)

5.3.

5.3.

system);
correct placement of ports to permit inclusion of process monitoring devices;
where applicable, exhaust port for safe removal of gaseous sterilizing agent;

where applicable, resistance of the equipment to pressure, vacuum and heat;

the sterilizing agent, over the anticipated number of sterilization cycles;

provisions for maintenance of sterility during and after completion of SIP (e.g. by elevated presg

brials made of resin, such as gaskets, require particular attention.

.2 Specification of the equipment shall include, but not be.Jimited to:

physical description of the equipment, together with any*necessary ancillary items (including
construction and “as-built” drawings);

specifications of the sterilizing agent and means by which it is provided, including any
precursors necessary for its delivery;

description of instrumentation for monitoting and controlling the sterilization process, inclu
characteristics and their locations, indieating instruments and recording instruments;

NOTE Temperature monitoring will normally be at the slowest-to-heat locations.
pdescription of safety features, including those for personnel and environmental protection;
pdescription of installation ‘requirements, if applicable;

documented evidence-that the software used to control and/or monitor the process is
pccordance with aquality system and that the software meets its design intention;

p process flew.diagram that outlines the processing equipment layout to be sterilized, incl
sequencing:

P Equipment to be used for SIP

compatibility of materials of construction (e.g. pipes, tanks, valves, nozzles, filters, gaskets, sJansors) with

ure).

D not entrap

oriented to

materials of

ndditives or

jing sensor

brepared in

uding valve

.1 The equipment shall be designed and manufactured to effectively pertorm and control

SIP of the

equipment to be sterilized. Its primary functions to be verified in qualification shall include but not be limited to:

a)
b)

c)

generation of the sterilizing agent, where applicable;

admittance of the sterilizing agent into the equipment to be sterilized in a controlled and safe manner;

distribution of the sterilizing agent within the equipment to be sterilized;

maintenance of effective sterilization conditions throughout the equipment to be sterilized;
controlling and monitoring of the sterilization conditions in the defined locations;

safe removal of the sterilizing agent;

maintenance of the sterility of the equipment.

© ISO 2006 — All rights reserved
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5.3.2.2 Specification of the equipment shall include at least:

construction and “as-built” drawings;

precursors necessary for its delivery;

sensor characteristics, tolerances and locations;

a description of safety features, including those for personnel and environmental protection;

a physical description of the equipment, together with any necessary ancillary items, including materials of
a specification of the sterilizing agent and means by which it is provided, including any additives or

a description of instrumentation for monitoring, controlling and recording the sterilization process, including

a descr
in whicH
the SIP

documsg
accordd

5.3.3 Failu

Means sha

process paffameters such that an ineffective process appears effective.

This can be
crosscheck

6 Sterili

6.1 Seled

6.1.1 The

and shall bg capable of delivering the stated sterility-assurance level within specified sterilization paramete

6.1.2 In sg
product res

6.2 Quality of sterilizing agent(s)

6.2.1 Data

6.2.2 Asp

t;UII Uf ;I |eta”at;un IUL{U;IUIIIUI |to, ;f app“uab:c, th;o ohuu:d ;I |u:udc thc :uuat;un al Id thU Tl IV;IUI L}
the equipment is to be installed and the services that are required for SIP and for the area inw
system is installed;

nted evidence that the software used to control and/or monitor the process is~prepare
nce with a quality system and that the software meets its design intention.

re detection

| be provided to ensure that a failure in a control function does not lead_to a failure in recordin

achieved, either through the use of independent systems for<control and monitoring, or throu
between control and monitoring, which identifies any discrepancies and indicates a fault.

zing agent characterization

tion of sterilizing agent(s)

sterilizing agent used shall be compatible with the equipment, shall not leave objectionable resig

lecting sterilizing agents, due consideration should be given to the potential for interactions
due (see ISO 13408-4).

shall be availablé-to'demonstrate the microbicidal effectiveness of the sterilizing agent.

bcification including purity for the sterilizing agent shall be established and documented.

6.3 Safet

6.3.1 Ama

v and’'the environment

ent
hich

0 in

g of

jh a

ues
[S.

with

6.3.2 An assessment of the potential environmental impact shall be available for any sterilizing agent other

than steam.

7 SIP process

7.1 Process parameters

7.1.1 Process parameters as justified in 5.2, including their minimum and maximum limits, shall be defined and
documented. Process parameters shall be adequate to ensure sterilization of the equipment being subjected to

SIP.
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7.1.

71

7.2
7.2.
org
bas

7.2

valiglated sterilization conditions shall be defined.

7.2

7.2.
sha

NOTE This can include occluded surfaces or spacées where sterilizing conditions are the most difficult to attai

8.1

Wriften protocol(s) shall~be established specifying how qualification and validation are to be

Pro
equ

protocol(s). Any\deviation(s) from the protocol(s) shall be documented, investigated and resolved.

8.2

ISO 13408-5:2006(E)

2 Such parameters shall include, but not be limited to, where applicable:
number of evacuation cycles and their variables;

concentration of sterilizing agent;

humidity, temperature, pressure;

time at sterilizing conditions;

maintenance of sterilizing conditions (e.g. constant replacement of inactivated sterilizing agent, integrity

testing of vent filters, positive pressure);

fype of sterile purging medium, and the time, flow rate and temperature required to purge
system after assembly.

.B Means of monitoring and controlling the process variables shall be defined and documented,.

Cycle development

Prerequisite information for the sterilization process, such as effectiveness on microbisg
nisms and determination of lethality, shall be obtained. The SIP process’shall be designed an
bd on this information.

P Sterilization operational procedures shall be established.and’'the process parameters requi
B All operational procedures shall be established as.written procedures and shall be followed.

1 The most-difficult-to-sterilize locations within;the equipment to be sterilized shall be detern
| be demonstrated that, at these locations, sterilization is effective to the pre-determined accep

Validation

Validation protocol

pment design/installation, operation and performance shall be performed in accordance with tf

Design qualification

and dry the

| challenge
l developed

red to meet

hined and it
able level.

conducted.

ocol(s) specifying-critical steps and acceptance criteria shall be reviewed and approved. Qualification of

e approved

The SIP system shall be designed for its intended use. The appropriateness of system design, process design,
design of all facilities, equipment and materials used shall, at the first stage of validation, be confirmed to meet
requirements for the intended use.

8.3

8.3.

Installation qualification

1 General

Installation qualification shall be performed to demonstrate that equipment used to perform SIP and deliver the
sterilizing agent, equipment to be subjected to SIP, and any ancillary items, have been supplied in accordance
with their specifications.

© ISO 2006 — All rights reserved
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8.3.2

8.3.2.1

Installation

It shall be verified that:

a) the location of the equipment conforms to its specification;

b) the equipment is installed in accordance with installation instructions;

c) the services to the equipment conform to their specification.

8.3.2.2 The calibration of all measuring instruments critical to the process (including any test instruments)

used for monitoring, controlling, indicating or recording shall be confirmed. Alternatively, calibration may be

confirmed dt the commencement of operational qualification.

8.3.2.3 Computerized control systems and associated software, when installed, shall be qualified to

demonstrate conformance to ISO/IEC 90003 or other relevant guidelines for the manufacture of the product.

8.4 Operational qualification

8.4.1 Opeifational qualification shall demonstrate that the installed equipment is~capable of performing|the

specified SIP process throughout the equipment within defined tolerances.

8.4.2 The pperating procedures for the equipment shall be verified to meet(established requirements. These

operating pfocedures shall include, but not be limited to:

a) step-byistep operating instructions;

b) the method by which a failure to attain the operating cycle parameters can be identified, and the actior]s to
be taken;

c) housekgeping, calibration and maintenance instructions;

d) the medns by which an error in the result of a measurement for control, indication and recording can be
identifield;

e) details ¢f contacts for technical support.

8.4.3 The [potential most-difficult-to-sterilize locations of the equipment shall be determined by taking [into

consideratign the individual physical-and/or chemical properties of the sterilizing agent and the inactivdtion

characteris

NOTE Deaq

8.4.4 Data

concentratipn of sterilizing agent and its distribution) are attained within specified tolerances throughout the

system.

8.45 The

ics of the sterilization process.

legs and shoulder of\fanks can be regarded as potential worst case locations.

consequences of failure in the result from each measuring instrument fitted to the SIP sys

(control, indication and recording) shall be determined at significant parts of the SIP process |

shall be generated to verify that the defined sterilizing conditions (e.g. time, pressure, temperafure,

SIP

tem

8.4.6 The number and locations of sensors used for qualification, such as temperature and pressure, shall be
specified. Documented evidence shall be provided to show that the number and locations used are sufficient to
demonstrate that the requirements for SIP of the equipment have been met.

8.5 Performance qualification

8.5.1 General requirements

8.5.1.1 Data generated during installation qualification and operational qualification shall be approved before
performance qualification is started.

© ISO 2006 — All rights rese
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8.5.1.2 The manner of presenting the equipment for sterilization shall be established and documented
(see 1ISO 14937).

8.5.1.3 Data shall be generated to demonstrate the attainment of the defined physical and/or chemical
conditions, within the specified tolerances throughout processing. The appropriateness of any routine
monitoring positions or devices shall be established. This is achieved by mapping the attainment of the
specified condition(s) at representative points throughout processing. See ISO 14937.

8.5.1.4 Performance qualification shall include a comparison and evaluation of process parameters measured
in the SIP process to those provided at the time of the SIP system's design. The acceptability of any deviation

from those specified at the time of design shall be confirmed by reference to existing data and tests.

8.5.

perf

equ

8.5.
sha

The

sho

for §

8.

equ

8.5

be

cart

8.5.

prog
with

NOT
mon

|1.5 Documented evidence shall be provided to show that the number of critical parameter
prmance qualification is sufficient to demonstrate compliance with the specification-for
pment.

[1.6 Biological indicators or inoculated carriers shall be used during the performance qualifig
| comply with ISO 11138-1 and any other appropriate part of ISO 11138, as‘applicable (see

number and locations of biological indicators shall be specified. Documented evidence shall be
v that the number and locations of biological indicators are sufficient to-demonstrate that the re
BIP of the equipment have been met at locations presenting the greatest-sterilization challenge.

.7 If chemical indicators are used as a part of the performance qualification, they shall

ber and locations of chemical indicators are sufficient to.demonstrate that the requirements fo
pment have been met at locations presenting the greatest sterilization challenge.

.8 Performance qualification shall include a seriges of at least three consecutive and successfu

SIPJ:process to demonstrate the reproducibility and(&ffectiveness of the process. The successful Si

etermined by measurement of physical parameters and inactivation of biological indicators o
ers which shall demonstrate the required«nicrobicidal effectiveness.

[1.9 If a failure of a run (see 8.5.1.8)'¢an be attributed to factors not relevant to the effectiveneg
ess being validated, this test may-be documented as unrelated to the performance of the §
out requiring three further consecutive, successful runs.

E Examples of this type of failure include, but are not limited to, power failures, loss of services or failu
toring equipment (see 1S0,14937).

sensors for
SIP of the

ation. They
SO 14937).
provided to
quirements

comply with

5.
ISj‘11140-1 and any other appropriate part of ISO 11140 as applicable (see 1SO 14937). The number and
locgtions of chemical indicators shall be specified. Documentedtevidence shall be provided to sh
nun

ow that the
r SIP of the

| runs of the
P runs shall
r inoculated

s of the SIP
BIP process

e of external

8.5.2 Microbicidal-effectiveness

Micyobicidal effectiveness studies shall achieve the following.

a) Pemonstrate that the lethality of the sterilizing agent against resistant microbial challenge organisms is
sufficient to achieve a SAL of 1076,
NOTFE+—This—camrbe—demonstrated Iuy a:IUVViIIy totat—kit—of—an applupliatc resistant 'uiu:uyiua: imchicator to the
sterilization condition in a fractional cycle.
One or more biological model systems may be used for the validation of the effectiveness of the cycle. The
selection of the microorganisms should be based on cycle characteristics and on worst case considerations.
Justification for the choice of test microorganisms should be documented.

b) Establish that there is an empirical mathematical relationship defining the microbial inactivation kinetics of

identified resistant microorganisms, and confirm that the lethal action can be extrapolated to
probability of a microorganism surviving when exposed to a defined treatment.

predict the

The characteristics of the organism used to demonstrate the microbicidal effectiveness of the process when

exposed to the sterilizing agent under specific conditions (such as [D-value, population) should be
determined (either by testing or by vendor certification) and documented. The test method(s), acceptance
criteria, and test results should be documented (see ISO 14161).
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Identify the process variables that can adversely affect the lethal action of the sterilizing agent.

Assess factors that can adversely affect the delivery and/or distribution of the sterilizing agent.

NOTE 2 Such factors can include, for example, interactions with materials and residues, degradation products or
inactivated product generated from the sterilizing agent, such as condensate water generated from steam, and

degradants resulting from manufacturing, cleaning and/or disinfection.

8.6 Review and approval of validation

8.6.1

Information gathered or produced during design qualification, installation qualification, operational

qualification
this review

8.6.2 A cq
confirmed.
conforming

and performance qualification shall be documented and reviewed for acceptability. The resul
Ehall be documented.

mplete process specification, including the process parameters and their toleranees shal
['his process specification shall also include the criteria for designating an individualSIP proces
to acceptance criteria.

8.6.3 A vdlidation report(s) shall be generated. The report(s) shall be signed by-persons designateg

s of

be
5 as

as

responsible| for preparing, reviewing and accepting this (these) report(s) against-the acceptance criferia
provided in the validation protocol(s).

8.6.4 The palidation report(s) shall include a verification that all gauges, re¢arders etc., were within calibrdtion
at the time ¢f the performance qualification.

8.7 Requalification

8.7.1 Requalification of processes carried out with specified.equipment shall be performed at defined inten

and in resp

8.7.2 SIP
documente
the specifie

bnse to SIP failures.

process data shall be reviewed periodically against specified acceptance criteria in accordance
| procedures. Records of reviews of revalidation data and corrective actions taken in the event
0 acceptance criteria were not met.shall be retained.

8.7.3 Regqlalification report(s) shall be documented and retained.

9 Routir

1e monitoring and-control

9.1 SIP process control

Routine mo
that the vali

Hated and'specified SIP process parameters have been delivered to the system.

vals

with
that

hitoring and 'control shall be performed on each SIP process. Data shall be recorded to demons{rate

9.2 Proce¢dures

Written procedures shall be consistent with those of validation studies. These procedures shall include, but not
be limited to:

a) step-by-step operating instructions;

b) duties and responsibilities;

c) acceptance criteria for the operating cycle parameters and actions to be taken if those criteria have not
been met;

d) the means by which the error in the result of a measurement for control, indication and recording can be
identified;

e) detailed description of the SIP process;
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f) housekeeping, calibration and maintenance instructions;

g) details of contacts for technical support.

9.3 SIP process records

9.3.1 SIP process records shall include, but not be limited to:

a) date of operation;

b) dentification and cycle number of SIP process;
c) pperator identification;

d) [SIP process parameters and their confirmation.

NOTE Records can include, for example, an equipment printout of critical parameters (e.g.>¢ontact time, temperature, and
pressure measured at predetermined positions).

9.3.2 Additional evidence may be supplied (by biological or chemical indieators) that the sterilizatjon process
wagq delivered within the defined tolerances.

9.3.8 SIP process records shall be reviewed and accepted priof to'the manufacturing of the next batch.

9.4 Change control

equlpment shall be assessed for the potential impact on the effectiveness of the SIP process and the need of

9.411 Changes to equipment, sterilization agent(s), process parameters or product procesged on the
requyalification.

9.4.2 The magnitude of the changesshould be considered in determining the extent to which| installation
qualification, operational qualification or performance qualification is undertaken.

9.4.8 The outcome of the assessment, including the rationale for decisions reached and the extent of
qualification that is necessaty,-shall be documented.

9.5| Maintenance of equipment

Preyentative faintenance shall be planned and performed in accordance with documented procedyres.

10 | Personnel training

10.1 Personnel shall be trained according to the established procedures.

10.2 A specific training programme for personnel shall be established, implemented and documented.
Training shall demonstrate personnel's:

a) understanding the principles of the process, including operational and construction features;
b) ability to perform the routine operation, maintenance or testing, as appropriate;
¢) understanding of the actions to be taken if the process or any part of process fails;

d) understanding of the safety aspects of the sterilizing agent(s) and SIP system.

© 1SO 2006 — All rights reserved 11


https://standardsiso.com/api/?name=53ebec293162c7890c9c679f9b12abd1

