ISO 11135-2014
Sterilization of health—care products— Ethylene oxide— Requirements for the development, validation and routine
control of a sterilization process for medical devices
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1.1 Inclusions HENE
This International Standard specifies requirements for the development, validation and routine control of an ethylene
oxide sterilization process for medical devices in both the industrial and health care facility settings, and it
acknowledges the similarities and differences between the two applications
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NOTE 1. Among the similarities are the common need for quality systems, staff training, and proper safety measures
The major differences relate to the unique physical and organizational conditions in health care facilities, and to
the initial condition of reusable medical devices being presented for sterilization
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NOTE 2. Health care facilities differ from medical device manufacturers in the physical design of processing areas
in the equipment used, and in the IS0 11135-2014 availability of personnel with adequate levels of training and experience.
The primary function of the health care facility is to provide patient care; medical device reprocessing is just one
of a myriad of activities that are performed to support that function
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NOTE 3. In terms of the initial condition of medical devices, medical device manufacturers generally sterilize large
numbers of similar medical devices that have been produced from virgin material. Health care facilities, on the other
hand, must handle and process both new medical devices and reusable medical devices of different descriptions and with
varying levels of bioburden. They are therefore faced with the additional challenges of cleaning, evaluating, preparing
and packaging a medical device prior to sterilization. In this International Standard, alternative approaches and
guidance specific to health care facilities are identified as such.
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NOTE 4. EO gas and its mixtures are effective sterilants that are primarily used for heat- and/or moisture-sensitive
medical devices that cannot be moist heat sterilized.
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NOTE 5. Although the scope of this International Standard is limited to medical devices, it specifies requirements
and provides guidance that can be ISO 11135-2014 applicable to other health care products
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1.2 Exclusions AN&EH
1.2.1 This International Standard does not specify requirements for the development, validation and routine control
of a process for inactivating the causative agents of spongiform encephalopathies such as scrapie, bovine spongiform
encephalopathy and Creutzfeldt—Jakob disease. Specific recommendations have been produced in particular countries for
the processing of materials potentially contaminated with these agents
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NOTE, See ISO 22442-1, IS0 22442-2 and ISO 22442-3
v, JLISO 22442-1, 1SO 22442-2 A1 IS0 22442-3
1.2.2 This International Standard does not detail a specified requirement for designating a medical device as sterile.
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NOTE Attention is drawn to national or regional requirements for designating medical devices as “sterile” . See for
example EN 556 -1 or ANSI/AAMI ST67.
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1. 2.3 This International Standard does not specify a quality management system for the control of all stages of production
of medical devices
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NOTE The effective implementation of defined and documented procedures is necessary for the development, validation
and routine control of a ISO 11135-2014 sterilization process for medical devices. Such procedures are commonly
considered to be elements of a quality management system. It is not a requirement of this International Standard to
have a full quality management system during manufacture or reprocessing. The necessary elements are normatively
referenced at appropriate places in the text (see, in particular, Clause 4). Attention is drawn to the standards for
quality management systems (see ISO 13485) that control all stages of production or reprocessing of medical devices
National and/or regional regulations for the provision of medical devices might require the implementation of a full
quality management system and the assessment of that system by a third party
HESLPST SRR B REROTF R . BRI R K SOAHAL D, IR REA RCEERIRR PR L ), XA AR SR E F O R RS
AR R MR . AEHIE AN I A — A 7870 1 PR B AR AR AR SR, 075 A S AR R ORKE 2 77 (L3545 4%
FRVEAE T T o 200 R ] BT A A 7 MR 2% I R o B PR R b (ML TS013485) o [E 5N/ st [X )i AT oS B2
PRI BAR R SR =TI TE .
1.2.4 This International Standard does not specify requirements for occupational safety associated with the design
and operation of EO sterilization facilities.
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NOTE 1 For further information on safety, see examples in the Bibliography. National or regional regulations may also
exist.
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NOTE 2 EO is toxic, flammable and explosive. Attention is drawn to the possible existence in some countries of regulations
giving safety requirements for handling EO and for premises in which it is used
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1.2.5 This International Standard does not cover sterilization by injecting EO or mixtures containing EO directly into
packages or a flexible chamber.
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NOTE See ISO 14937 for these types of EO processes.
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1.2.6 This International Standard does not cover analytical methods for determining levels of residual EO and/or its
reaction products
AR AT 7 I E EOBK B A/ s S P 7K~ B 3 7 ik
NOTE 1 For further information see ISO 10993-7
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NOTE 2 Attention is drawn to the possible existence of national or regional regulations specifying limits for the level
of EO residues present on or in medical devices.
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2 Normative referencesi| bRt
The following documents, in whole or in part, are normatively referenced in this document and are indispensable for
its application. For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies
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ISO 10012, Measurement management systems — Requirements for measurement processes and measuring equipment
IS010012, MES M AL —— N EREF AN EiE& M ER IS0 11135-2014 IS0 10993-7, Biological evaluation of medical
devices — Part 7: Ethylene oxide sterilization residuals
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ISO 11138-1:2006, Sterilization of health care products — Biological indicators — Part 1: General requirements
IS011138-1: 2006 Bj7 ORfgE™ wh K AR 1. 8N
IS0 11138-2:2009, Sterilization of health care products — Biological indicators — Part 2: Biological indicators for
ethylene oxide sterilization processes
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ISO 11140-1, Sterilization of health care products — Chemical indicators — Part 1: General requirements
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ISO 11737-1, Sterilization of medical devices — Microbiological methods — Part 1: Determination of a population of
microorganisms on products
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IS0 11737-2, Sterilization of medical devices — Microbiological methods — Part 2: Tests of sterility performed in
the definition, validation and maintenance of a sterilization process
IS0 11737-2, PRMIEMIKE MAEMFEIE =0 #CKES RN IR KK
1SO 13485:2003/Cor 1:2009, Medical devices — Quality management systems — Requirements for regulatory purposes —
Technical Corrigendum 1
IS0 13485:2003/Cor 1:2009, PES7ashl FUEEEMAR WMER HoRB) R
3 Terms and definitions ARiEFE X
For the purposes of this document, the following terms and definitions apply. SO 11135-2014AFm#ESE FH L R ARIEFE
'S
3.1 Aeration X,
part of the sterilization process during which ethylene oxide and/or its reaction products desorb from the medical
device until predetermined levels are reached
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Note 1 to entry: This can be performed within the sterilizer and/or in a separate chamber or room.
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3.2 aeration area J#MX[X
either a chamber or a room in which aeration occurs
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3.3 Bioburden A6
population of viable microorganisms on or in product and/or sterile barrier system
[SOURCE: TSO/TS 11139:2006, definition 2.2]
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[fk#s: 1SO/TS11139: 2006, 5E X2.2]
3.4 biological indicator A¥FgR77]
test system containing viable microorganisms providing a defined resistance to a specified sterilization process
[SOURCE: ISO/TS 11139:2006, definition 2. 3]
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[&#: 1S0/TS11139: 2006, 7 X2.3] IS0 11135-2014 3.5 Calibration Ak
set of operations that establish, under specified conditions, the relationship between values of a quantity indicated
by a measuring instrument or measuring system, or values represented by a material measure or a reference material,
and the corresponding values realized by standards
[SOURCE: ISO/TS 11139:2006, definition 2.4]
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3.6 chemical indicator L E$E7RF
test system that reveals a change in one or more pre—defined process variables based on a chemical or physical change
resulting from exposure to a process
[SOURCE: ISO/TS 11139:2006, definition 2. 6]
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[ISO/TS11139: 2006, 5 X2.6]
3.7 Conditioning AbFH
treatment of product within the sterilization cycle, but prior to ethylene oxide admission, to attain a predetermined
temperature and relative humidity
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Note 1 to entry: This part of the sterilization cycle can be carried out either at atmospheric pressure or under vacuum.
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Note 2 to entry: See 3.27, preconditioning W.3.27, TiAb¥E ISO 11135-2014
3.8 D value DJH
D10 value DIOfH
time or dose required to achieve inactivation of 90 % of a population of the test microorganism under stated conditions
[SOURCE: TSO/TS 11139:2006, definition 2.11]
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Note 1 to entry: For the purposes of this International Standard, the D value is the exposure time required to achieve
90 % inactivation of the population of the test organism.
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3.9 Development JF K
act of elaborating a specification
T2 BT AT
[SOURCE: TSO/TS 11139:2006, definition 2.13]
3.10 dew point &
The temperature at which the saturation water vapour pressure is equal to the partial pressure of the water vapour
in the atmosphere
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Note 1 to entry: Any cooling of the atmosphere below the dew point would produce water condensation
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3.11 Establish #37
determine by theoretical evaluation and confirm by experimentation
[SOURCE: ISO/TS 11139:2006, definition 2.17] ISO 11135-2014ifid B IPAN 5ikg N 21T 1A E «
3.12 ethylene oxide (E0) injection time IFZE ZKEiENINHE
duration of the stage beginning with the first introduction of the EO (mixture) into the chamber to the completion
of that injection
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3.13 exposure time FERIT[H]
period for which the process parameters are maintained within their specified tolerances
[SOURCE: TSO/TS 11139:2006, definition 2. 18]
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Note 1 to entry: For the purpose of calculation of cycle lethality, it is the period of sterilization between the end
of EO injection and the beginning of EO removal.
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3.14 Fault Wfs
one or more of the process parameters lying outside of its/their specified tolerance(s)
[SOURCE: ISO/TS 11139:2006, definition 2.19]
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3.15 Flushing #5
procedure by which the ethylene oxide is removed from the load and chamber by either multiple alternate admissions
of filtered air, inert gas or steam and evacuations of the chamber or continuous passage of filtered air, inert ISO
11135-2014 gas or steam through the load and chamber
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3.16 fractional cycle %5 /&
a cycle in which the exposure time to EO gas is reduced compared to that specified in the sterilization process
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3.17 half cycle EJEH
a cycle in which the exposure time to EO gas is reduced by 50 % compared to that specified in the sterilization process
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3.18 health care facility EEJ7{R{EHLE HCF
governmental and private organizations and institutions devoted to the promotion and maintenance of health, and the
prevention and treatment of diseases and injuries
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EXAMPLE A health care facility can be a hospital, nursing home, extended care facility, free-standing surgical centre,
clinic, medical office, or dental office.
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3.19 health care product ZEJT {85
medical device(s), including in vitro diagnostic medical device(s), or medicinal product(s), including
biopharmaceutical (s) ISO 11135-2014
[SOURCE: TSO/TS 11139:2006, definition 2.20]
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3.20 installation qualification ZZ%EIHIUEIQ
process of obtaining and documenting evidence that equipment has been provided and installed in accordance with its
specification
[SOURCE: TSO/TS 11139:2006, definition 2.22]
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3.21 medical device EJT 28k
any instrument, apparatus, implement, machine, appliance, implant, in vitro reagent or calibrator, software, material
or related article, intended by the manufacturer to be used, alone or in combination, for human beings for one or more
of the specific purpose(s) of
— diagnosis, prevention, monitoring, treatment or alleviation of disease
— diagnosis, monitoring, treatment, alleviation of, or compensation for an injury
— investigation, replacement or modification or support of the anatomy or of a physiological process
— control of conception
— disinfection of medical devices,
— providing information for medical purposes by means of in vitro examination of specimens derived from the human
body, and which does not achieve its principal intended action in or on the human body by pharmacological, immunological
or metabolic means, but which may be assisted in its function by such means
[SOURCE: TSO 13485:2003, definition 3.7] ISO 11135-2014
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3.22 microorganism fAEY)
entity of microscopic size, encompassing bacteria, fungi, protozoa and viruses
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Note 1 to entry: A specific standard might not require demonstration of the effectiveness of the sterilization process

in inactivating all types of microorganisms, identified in the definition above, for validation and/or routine control




of the sterilization process.
[SOURCE: TSO/TS 11139:2006, definition 2.26]
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3.23 operational qualification ¥RAEI&IFOQ
process of obtaining and documenting evidence that installed equipment operates within predetermined limits when used
in accordance with its operational procedures

[SOURCE: TSO/TS 11139:2006, definition 2.27] 1SO 11135-2014
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3.24 overkill approachid B K7
approach using sterilization process that delivers a minimum of 12 Spore Log Reduction (SLR) to a biological indicator
having a resistance equal to or greater than the product bioburden
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3.25 parametric release ZEIAT
declaration that product is sterile, based on records demonstrating that the process parameters were delivered within
specified tolerances
[SOURCE: TSO/TS 11139:2006, definition 2.29]
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Note 1 to entry: This method of process release does not include the use of biological indicators
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3.26 performance qualification HRELIFPQ
process of obtaining and documenting evidence that the equipment, as installed and operated in accordance with
operational procedures, consistently performs in accordance with predetermined criteria and thereby yields product
meeting its specification
[SOURCE: TSO/TS 11139:2006, definition 2.30]
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3.27 Preconditioning THAbEH
treatment of product, prior to the sterilization cycle, in a room or chamber ISO 11135-2014
to attain specified conditions for temperature and relative humidity
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3.28 process challenge device IFEPkE#EEPCD
item designed to constitute a defined resistance to a sterilization process and used to assess performance of the process
[SOURCE: ISO/TS 11139:2006, definition 2.33]
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Note 1 to entry: For the purpose of this International Standard, a PCD can be product, simulated product or other device
that is inoculated directly or indirectly. See 7.1.6 and D.7.1.6
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Note 2 to entry: In this International Standard, a distinction is made between an internal PCD and an external PCD.
An internal PCD is used to demonstrate that the required product SAL is achieved. A PCD located within the confines
of the product or product shipper case is an internal PCD, whereas a PCD located between shipper cases or on the exterior
surfaces of the load is an external PCD. An external PCD is an item designed to be used for microbiological monitoring
of routine production cycles.
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3.29 process parameter IFEZ%
specified value for a process variable ISO 11135-2014
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Note 1 to entry: The specification for a sterilization process includes the process parameters and their tolerances
[SOURCE: ISO/TS 11139:2006, definition 2.34]
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3.30 process variable I FEAF &




condition within a sterilization process, changes in which alter microbicidal effectiveness
KBRS, eSS HEMNR .

EXAMPLE, Time, temperature, pressure, concentration, humidity, wavelength

[SOURCE: TSO/TS 11139:2006, definition 2.35]
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3.31 processing category I T.2H

collection of different product or product families that can be sterilized together
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Note 1 to entry: All products within the category have been determined to present an equal or lesser challenge to the

sterilization process than the process challenge device for that group.
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3.32 Product =

result of a process JTFEMIZEHE

[SOURCE: TS0 9000:2005, definition 3.4.2]

Note 1 to entry: For the purposes of sterilization standards, product is ISO 11135-2014

tangible and can be raw material (s), intermediate(s), sub—assembly(ies) and health care products.
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3.33 product family ;= fhik

group of product possessing characteristics that allow them to be sterilized using defined process conditions
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3. 34 product load volumej= jifyZE a5

defined space within the usable chamber volume occupied by product
77 K B o AR AR 2 ]

3.35 recognized culture collection \A]HIBEFRYIFEMEN LI

depository authority under the Budapest Treaty on The International Recognition of the Deposit of

Microorganisms for the Purposes of Patent and Regulation

[SOURCE: TSO/TS 11139:2006, definition 2.38]

3.36 reference microorganism JEHERAEY)

microbial strain obtained from a recognized culture collection
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3.37 Requalification HFiIGE

repetition of part of validation for the purpose of confirming the continued acceptability of a specified process
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3. 38 reusable medical device AJEE & fifi ST 25

medical device designated or intended by the manufacturer as suitable for ISO 11135-2014

reprocessing and re-use
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Note 1 to entry: This is not a medical device that is designated or intended by the manufacturer for single use only
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3.39 Services k%

supplies from an external source, needed for the correct function of equipment

EXAMPLE Electricity, water, compressed air, drainage.

[SOURCE: ISO/TS 11139:2006, definition 2.41]

3.40 single use medical device —¥RIH:AH BT 28tk

medical device designated or intended by the manufacturer for one—time use only

3. 41 Specify #E

stipulate in detail within an approved document
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3.42 Spore-log-reduction 1% N FE(HSLR

log of initial spore population, NO, minus the log of the final population, Nu
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[SOURCE: TS0 14161:2009, definition 3.19]
Note 1 to entry: Describing the reduction in the number of spores on a biological indicator or inoculated item produced
by exposure to specified conditions.
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For Direct EnumerationZAz\:
SLR = log N-0 log Nu
where
NO is the initial population®]i5%k;
Nu is the final populationixZ&#k
For Fraction Negative:
SLR = log NO - log [In (q/n)]
where
NO is the initial population;
q is the number of replicate samples tested;
n is the number of samples negative for growth.
If there are no survivors, the true SLR cannot be calculated. The SLR can be reported as “greater than” log NO if
one surviving organism is used
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3.43 Sterile L
free from viable microorganisms JCAEIETRAEY
[SOURCE: TSO/TS 11139:2006, definition 2.43]
3.44 sterile barrier systemJCHi R RS
minimum package that prevents ingress of microorganisms and allows aseptic presentation of the product at the point
of use
[SOURCE: TSO/TS 11139:2006, definition 2.44]
3.45 Sterility JEERA SO 11135-2014
state of being free from viable microorganisms {REFTAETEMAEY B —FRE
Note 1 to entry: In practice, no such absolute statement regarding the absence of microorganisms can be proven.
by b, AFEIRAX KA, IERREEFES .
Note 2 to entry: See 3.47, sterilization.
[SOURCE: TSO/TS 11139:2006, definition 2.45]
3.46 sterility assurance level TG fFIE/KT-SAL
probability of a single viable microorganism occurring on an item after sterilization
KU S5, (LA B AR s U E RO
Note 1 to entry: The term SAL takes a quantitative value, generally 10-6 or 10-3. When applying this quantitative value
to assurance of sterility, an SAL of 10-6 has a lower value but provides a greater assurance of sterility than an SAL
of 10-3.
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[SOURCE: TSO/TS 11139:2006, definition 2.46]
3.47 Sterilization K&
validated process used to render product free from viable microorganisms
A BB i TEAEE R L R
Note 1 to entry: In a sterilization process, the nature of microbial inactivation is exponential and thus the survival
of a microorganism on an individual item can be expressed in terms of probability. While this probability can be reduced
to a very low number, it can never be reduced to zero. ISO 11135-2014
T KB, SUERSE TR AR R R, L, AR ERE A T R R . R T BRI, H
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Note 2 to entry: See 3.46, sterility assurance level.

[SOURCE: ISO/TS 11139:2006, definition 2.47]




3.48 sterilization cycle K& HH
treatment in a sealed chamber, which includes air removal, conditioning (if used), injection of ethylene oxide, inert
gas (if used), exposure to ethylene oxide, removal of ethylene oxide and flushing (if used), and air/inert gas admission
E—HARHEN, BREETERZR. LB GERAD « IIAE0. BOMEM . EBREORM#B T (BFRAD « KIIAZ /TSR
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3.49 sterilization load # K™ CKEHEED
product to be, or that has been, sterilized together using a given sterilization process
T — R e e T 2 KT 7 i
[SOURCE: 1SO/TS 11139:2006, definition 2.48]
3.50 sterilization process KFHiIFE
series of actions or operations needed to achieve the specified requirements for sterility
[SOURCE: TSO/TS 11139:2006, definition 2.49]
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Note 1 to entry: This series of actions or operations includes preconditioning (if necessary), exposure to the ethylene
oxide under defined conditions and any necessary post—treatment required for the removal of ethylene oxide and its
by-products. It does not include any cleaning, disinfection or packaging operations that precede the sterilization
process. IS0 11135-2014
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3.51 sterilization specialist KFEEZXK
person with technical knowledge of the sterilization technology being utilized and its effects upon materials and
microorganisms
3.52 sterilizing agent KFH|
physical or chemical entity, or combination of entities having sufficient microbicidal activity to achieve sterility
under defined conditions
HA 5 R BCMEVIRE SR E 26 A T BENE L B TC I I B sl Ak 2 ) B sl M B 2L 5
[SOURCE: TSO/TS 11139:2006, definition 2.50]
3.53 survivor curve fEif &k
graphical representation of the inactivation of a population of microorganisms with increasing exposure to a
microbicidal agent under stated conditions
[SOURCE: TSO/TS 11139:2006, definition 2.51]
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3.54 test for sterility THIRI
technical operation defined in a Pharmacopoeia performed on product following exposure to a sterilization process
[SOURCE: ISO/TS 11139:2006, definition 2.53]
3.55 test of sterility THT
technical operation performed as part of development, validation, or requalification to determine the presence or
absence of viable microorganisms on product or portions thereof
TER . BABCER AN 85y, #Er i EREIEEMAEMAEM B #RIE, 150 11135-2014
[SOURCE: TSO/TS 11139:2006, definition 2.54]
3.56 usable chamber volume #f %] FfRFR
defined space within the sterilizer chamber, which is not restricted by fixed or mobile parts and which is available
to accept the sterilization load
KT A N A B2 [ TS Bl AR A PR A B, T AR AN B A B T
Note 1 to entry: The volume allowed for gas circulation around the load inside the chamber is not included as usable
space.
T F TR A (B AT 5L 7T Y 25 8]
3.57 Validation ik
documented procedure for obtaining, recording and interpreting the results required to establish that a process will

consistently yield product complying with predetermined specifications




[SOURCE: TSO/TS 11139:2006, definition 2.55]

X BRAT I 45 AT BE BRI S B TAR T, I B B I 2 P HRp AR P 545 T RS 1R 72 o

3.58 virgin material ¥tk

material that has not been previously used, or subjected to processing other than for its original production

B AE T R B

4 Quality management systems Ji&= &R R

4.1 Documentation /4

4. 1.1 Procedures for development, validation, routine control and product release from sterilization shall be specified.
IRLRE KB TT A BN R A ST RIRE -

4.1.2 Documents and records required by this International Standard shall be reviewed and approved by designated
personnel (see 4.2.1). Documents and ISO 11135-2014

records shall be controlled in accordance with the applicable clauses of ISO 13485.

AARIE TR K SO AN ST R i 8 N G EAT B AR HE (4. 2. 1) o SCAFAIIC SR R4 IR TS0 13485 (e F 2 st AT 425 1 o

4.2 Management responsibility & HHHATT

4.2.1 The responsibility and authority for implementing and meeting the requirements described in this International
Standard shall be specified. Responsibility shall be assigned to competent personnel in accordance with the applicable
clauses of ISO 13485.

S AR RE ST R A2 A E 2SR AR DRI PR o HR 5T M2 TS0 13485 (g FH 2% 3R 7 L 48 REIEAT AN A

D.4. 2.1 Requirements for responsibility and authority are specified in IS0 13485:2003, 5.5, and requirements for human
resources are specified in ISO 13485:2003, 6. 2.

1S013485: 20031 {15, 5% FAE T HR ST AR ER, 6. 25K HFE T A BEIR 2R

In ISO 13485, the requirements for management responsibility relate to management commitment, customer focus, quality
policy, planning, responsibility, authority and communication, and management review.

1S013485 [ ELHA DT I BIE UK, IR MR, BUEDTER, ek, BAST. AURSVE, KEHIEE.

Each organization should establish procedures for identifying training needs and ensure that all personnel are trained
to adequately perform their assigned responsibilities.

BN SR E S IR R, AR R T N RSB AT A AT T AR Bt

4.2.2 If the requirements of this international standard are undertaken by organizations with separate quality
management systems, the responsibilities and authority of each party shall be specified. ISO 11135-2014

IR SR A B KSR e B 57 5 B A B AR LA A, D% 777 AR R 5T AL SRR m A€

When a HCF contracts out the sterilization of reusable medical devices, it is the HCF’ s responsibility for validation
and release of the sterilized product.

HBRTT ORABN LR K v] S A0 BT e 0 K B AN ELS KT b B AR T 2 BT CR AN LA R ER 33

D.4.2.2 The development, validation and routine control of a sterilization process can involve a number of separate
parties, each of whom is responsible for certain elements. It is important that the respective procedures clearly outline
the responsibilities for meeting the requirements of this International Standard. This is especially important where
contractors are engaged to carry out specific functions.

KEEREMTF AR BN H A28 e 70 BOVF 2 AL 3RS, RN R B 5t i e AR EKR, & B IR ST i I A
et EEN); AURARER RSN, XU,

Even where elements of the sterilization process are contracted out it is important to note that the medical device
manufacturer is ultimately responsible for validation, release and distribution of sterilized product to the market.
When a health care facility contracts out the sterilization of reusable medical devices, it is the health care facility’ s
responsibility for validation and release of the sterilized product

TR KB R R, BER, WA KB s RBAT N2 & BT 252 BT 8 e R ST BT i R
P BEIT SR K B REAMELIN s KB it B AT AT A2 BT WL AR B

Further guidance is available in ISO 14937:2009, E.4.2.2.

4.3 Product realization F*#hsEEl 1SO 11135-2014

D. 4. 3 NOTE In IS0 13485, the requirements for product realization relate to the product lifecycle from the determination
of customer requirements, design and development, purchasing, control of production, and calibration of monitoring

and measuring devices.
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7 SELEE SR R B fh A A, R A RO ECR TR R . W IR SR SRR A A A AR AR e
4. 3.1 Procedures for purchasing shall be specified. These procedures shall comply with the applicable clauses of ISO
13485.
ERUERIGRE P o IR P MARF & 1S0134853& F 2k sk HI 225K
D. 4. 3.1 Requirements for purchasing are specified in ISO 13485:2003, 7.4. In particular, it should be noted that the
requirements in ISO 13485:2003, 7.4 for verification of purchased product apply to product and services, that impact
on process quality, received from outside the organization.
1S013485: 200371 [17. 4% HE T RIGM TR . REAIEER, 1S013485: 2003r P17, 456K It RLF 7= SRR &1« S i 7
BREER) L oK H AMB AU ORI ™ bt R0 25K
Purchasing procedures in a health care facility should ensure that reusable medical devices are supplied with validated
instructions for cleaning, disinfection, sterilization and aeration as specified in IS0 17664. It should also be verified
that the prescribed procedure for cleaning, disinfection, sterilization and aeration can be performed in the health
care facility.
MRHETSO1 74441 LK, BETT HUAE RO RIG AR PP 17 0 Of 2 B2 A F R T A% CISIERIE e YRR KR AE XU RIS SRR . REAIE
WIBEIT WA St T R ARV Ve W BE L K BT IE KU AR o
4. 3.2 Procedures for identification and traceability of product shall be specified. These procedures shall comply with
the applicable clauses of ISO 13485. 1ISO 11135-2014
EATE 77 bR R R AT E PR o X B R 1S01348518 H 2k sk 1 2 3K
D. 4. 3.2 Requirements for identification and traceability are specified in ISO 13485:2003, 7.5. 3.
FE1S013485: 2003(¥7. 5. 3 RLAE 1 AR IRAN Al IEHIE ) ER 5
For those facilities that do not fully comply with ISO 13485, such as health care facilities, procedures for
identification of product and maintenance of traceability should include the labelling of each item or package prior
to sterilization with a lot control identifier that includes the following information:
XPBLEFEATE 2T A 150 13485RIHUA, WIBESTHUA,  Ho™ bR R AT 38 B IR P IS0 0475 K BTl A 4 — B el — B e it 42
HRiR, JFEETHIEE:
a) the sterilizer ID or code; K #% I IDEALAY;
b) the date of sterilization; KE H
¢) the cycle number (i.e. the cycle run of the day or sterilizer);
JMg S (I, BROECKEERIZ TR S)
d) the identity of the person who assembled the pack.

S (INIIE= 27y
Including the identity of the person who assembled the pack allows for further investigation if a problem should arise.
Lot identification information enables personnel to retrieve items sterilized in a specific cycle in the event of a
recall and to trace problems to their source.
an BN, AT L A S S AR 3R E AR B o SRRV B AT DUBE N BAE 7 [ S o 5 2 B B[] ) UK R DA B i)
IR -
4.3.3 A system complying with the applicable clause(s) of ISO 13485 or ISO 10012 shall be specified for the calibration
of all equipment, including instrumentation for test purposes, used in meeting the requirements of this ISO 11135-2014
International Standard.
IS RE FT A A (LA T R A b R KA &) RLHERI AR &R, R R NAFA TS0134858K1S01001 238 HI 2 3K A 2K
D. 4. 3.3 Requirements for calibration of monitoring and measuring instrumentation are specified in ISO 13485:2003, 7.6.
IS0 13485:2003 7. 655 HLE 1 I WA &2 BB (1 A 06 25K
4. 4 Measurement, analysis and improvement — Control of nonconforming productill&. ZrHrAlEGE—— NG~ 5 35 i)
Procedures for control of product designated as nonconforming and for correction, corrective action and preventive
action shall be specified. These procedures shall comply with the applicable clauses of ISO 13485.

R E B e AN i R R R, R IE . A IERS A TP P i AR o X SRR PP R AT 5 1501348518 Y 2% s U #E3K
D. 4.4 Procedures for control of non—conforming product and corrective action are specified in ISO 13485:2003, 8.3 and
8.5.2, respectively.
IS0 13485:20037F1)8. 3 F18. 5. 25 73 AIMLE 1 AN G ity RO 2 Hl R 21 D i i 1 20K
5 Sterilizing agent characterization Ku74rH:
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5.1 Generalif |

The purpose of this activity is to define the sterilizing agent, demonstrate its microbicidal effectiveness, identify
the factors that influence microbicidal effectiveness, assess the effects that exposure to the sterilizing agent has
on materials, and identify requirements for safety of personnel and protection of the environment. This activity may
be undertaken in a test or prototype system. Where this occurs, the final equipment specification (see 6.3) shall be
relatable to the results of experimental studies undertaken in the test or prototype equipment. For the purposes of
this International Standard, the sterilizing agent is EO. ISO 11135-2014

ARFEARN T ESCKER, SR ERKERCR, WK ERCR R, TR KA RS0, RN 5 22 2 AR 4 )
SR IXEGEZ AT DL RIS B RGO AE . TCIRAEME BT, R BCRTE (L6, 3) B SR I B AL B & ORI FL 4 R — 8. A
e FITHR ) 2K 71 A2 EO.

5.2 Sterilizing agent K# 7

The sterilizing agent specification shall include, if appropriate, conditions of storage to maintain the EO within
its specification for the duration of the stated shelf life.

WARIEH], KGN 2 G, A ORIE S RRIK OR 5T S i R E BEOf A7 2% 11

D.5.2 EO is a highly penetrative gas that will permeate most packaging materials and polymeric materials. Widely

recognized compositions include pure EO and mixtures with carbon dioxide or nitrogen

EO JEim ZFiE AR, W B4R LB RAR G T2 AR R S G AR 2EEORIE0 S — AR TR A

NOTE, For EO gas mixtures with carbon dioxide, nitrogen or other inert gas blends, EO molecular diffusion rates into
polymer materials can be affected by the volume percent of EO gas molecules within the sterilant, which can result
in longer EO exposure times to achieve the desired microbiological spore log reduction.

5 TR MRR. BB AR S IEOIR G, B0 THEN TS MR BOE % n] §e 2 3 KB 7 THE0 > T 1 7 EL RS,
XA AT R B0E B HE 1A 70 BN B R SR EOZR R I 1]

The storage conditions and shelf life for EO should be in accordance with the EO manufacturer’ s recommendations and
all applicable regulations. This is particularly important with premixed gas mixtures where stratification might be
an issue.

O FIEA7 56 AF AN RIYINAT & EOZE B RSB AT I8 F I LE . AVER 5774272 1S0 11135-2014

7, RESAN TR U EE,

5.3 Microbicidal effectiveness 7 KMAMIZE

Microbicidal effectiveness data shall be developed if it is proposed to use the EO outside of the range of compositions
that are widely recognized or if a novel diluent is to be used

AR SRASE P OIS 2 b 2 DA FRD 9020 Y0 R S PR T RO, T ST R o8 KB A e s

NOTE The inactivation of microorganisms by EO has been comprehensively documented in literature. This literature

provides knowledge of the manner in which the process variables affect microbial inactivation. Reference to these general
studies on microbial inactivation is not required by this International Standard.

e R S E R K EVE BE CAE SCER TP E T ie s, IXANEIIRGE L T R AR B R T E M KIS T B ASBRTEEAR A SGIX L
TR 3 PR A H K

5.4 Material effects#RHNH

The effects of EO on a wide variety of materials used to manufacture medical devices have been comprehensively documented
and such documentation is of value to those designing and developing medical devices that are to be sterilized by EO

This International Standard does not require the performance of specific studies on material effects, but does require
performance of studies of the effects of EO on product (see Clause 7)

M CHent T BT S RIE B — RAUM R O3 2 A THNC S, XLl o P 2 be KB R BEST S st AT K B — €
WA e ADFAEAZRIEAT N BARFPRE M OB FE,  (HZRBEATEORS 7 S IR ST (EET56) o

5.5 Safety and the environmentZZ4:f¥fts

5.5.1 Either a material safety data sheet (MSDS) or analogous safety information shall be made available for EO and
its diluents (if any). Measures ISO 11135-2014

necessary to protect the health and safety of personnel shall be identified.

EO B HA e ML A A4 R 22 4275 B (MSDS) BRSSMAA) 22 4x i iy o I E N B3 22 G MM RREORA7 AR o ZEHE T o

D.5.5.1 EO is toxic, flammable and explosive; therefore, extreme caution should be used during its handling and use

The explosive limits are 2,6 % to 100 % EO by volume in air
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EORAT R Z#R. DR, BRI, AT ZAR AN /NG o FUIE IR 2 2 & 4 2. 6%~ 100%IE0.

Where practical, EO sterilization cycles should operate within the non—flammable region throughout the complete
sterilization cycle in order to minimize the risk of explosion. This requires the removal of air from the chamber prior
to the introduction of EO gas. For 100 % EO sterilization processes this can be achieved by pulling a deep vacuum or
by pulling several partial vacuums, each of which is followed by injection of an inert gas, e.g. nitrogen. This purges
air from the chamber allowing EO gas to be injected into the chamber in a safe manner. On completion of the EO gas
exposure phase it is necessary to remove the EO gas from the chamber until the level of gas is below the 2,6 % explosive
limit. This is achieved by pulling several post-vacuums, each of which is followed by a nitrogen backfill.
ANEERE, T RIS S ME, A KB RAEA B IRBE I X I NI AT . IXEORAEEOR NATR KRR A LRk X T
A 100%E0M K AR, AT LU iR 28 B 7 S DT HRiIB B, ANVE WA T7VE AT DU B U I B 77 iR HE bR
TR R ENNSAER, SFE0Z M A MEOR G B AT, 20K K B HE 2 N IEO TR IR B 3l 222, 6% R A
PBREAT o AT LI 2 4 Lod B2 285 R R e

The use of non—flammable sterilant blends can improve safety by decreasing the risk of fire or explosion. They can
also facilitate compliance with country—specific equipment safety requirements. Nonflammable blends are IS0 11135-2014
produced by mixing the highly flammable EO gas with one or more inert gases. The flammability of such a mixture can
be assessed by measuring the relative proportions of EO, air, diluent gas (e.g. C02, etc.), inert gas (e.g. nitrogen)
and water vapour in the sterilizer. Caution should be exercised to ensure no separation of the EO blend can occur as
this might lead to safety and quality issues.

A PTRR TR & KR, PR KR E B R R B i 22 4t o IX A 5 4 B SRR Rl e & 2 4 R o AR AT ATV & K B 77 el v
ATPRPEEO A — Pl 2 A PR AR ST A I AR & LR A m] A P LI I 52 K AR = B, 2R AR U (I — %4k
W) PP (NS AR ZEIRINEL BRIVl . RIVERE, IRE RN E RS2 M & Hil.

Ethylene oxide sterilizers should be installed in a dedicated room. The operating controls for the sterilization
equipment should be mounted outside the room so that operators can set or change program parameters without entering
the sterilization room. All airflow from the sterilizer access area should be exhausted to the outdoors and comply
with applicable requirements.

IR LI KA R 22 AE R FY 55 [0 N o KT AR A A2 1) S8 22 A K TR AE 55 () A, S8R A 8 A2 AR N T ) st T AR 2 B 8 0 H
24, MIEARBH, Rk B KB X 4 i 2 S CHEH 4

Prior to removing product from a sterilizer, precautions should be taken to ensure that operators are not exposed to
levels of EO above relevant worker exposure limits [permissible exposure limit (PEL)/short term exposure limit STEL)]
due to the outgassing of the load. When products sterilized with inert EOgas mixtures are not immediately removed from
the sterilizer at the end of a cycle the EO concentrations in the sterilizer might result in personnel safety issues
FERG P it ¥ R AR, REREXTRB I, A OR A 52 AN AL T 37 i R HTEO T B 1 22 A A B RO 3RS L. I R AR & Uik K
W, MBS, RS R KBNS R, KR A EOWREE T RE T BN R 24k, TS0 11135-2014

5.5.2 The potential effect on the environment of the operation of the sterilization process shall be assessed and measures
to protect the environment shall be identified. This assessment, including potential impact and measures for control,
shall be documented.

JE PP A K I RERS IS BT AERE R, R RE CRIPIR TR I . SO SR P AT BOVEAl,  E0 48 7 A T A2 ) e

D.5.5.2 Principles of an environmental management system can be applied to the EO sterilization process. ISO 14001
provides a specification for an environmental management system. ISO 14040 provides guidance on designing a life cycle
assessment study

PRBEE BLAR AR A SR IU AT AR FEOK I A2 . TSO1400 1524 1 BT B R AGME » 1S01404038 4 1 S A it A I PP A5 F TE 1)
TR

5.5.3 Users of EO shall comply with applicable local, national and international requirements regarding the emission
and disposal of EO and its diluents as well as any by-products

X FEOAMARRE I B LRI P MR HE M AL PR, EOfs I 25 AT i = b X [ ZM [ R 25K

D.5.5.3 Effluent gas should be discharged through an EO gas treatment system, such as a catalytic oxidizer, wet acid
scrubber or thermal oxidizer in compliance with local permit requirements or emission control legislation
JRANGES —NEO TR BE R G HE T, £ I VE ] R PR B AL SRS TR R VE R A% s 3R

When choosing a diluent, the ozone depleting potential of the diluent as well as the disposal of any byproducts should

be taken into consideration

13




PRI, N5 REMRE AR S L 7 M 1) SR A R T

6 Process and equipment characterization X FEFIAGERE

D.6 In health care facilities, process and equipment characterization are ISO 11135-2014

generally the responsibility of the sterilizer manufacturer. The management of the health care facility should have
controls in place to ensure that the equipment it purchases conforms to national, regional and local regulations and
is suitable for use to sterilize products that require EO sterilization. The management of the health care facility
should ensure that the facility has the infrastructure necessary to correctly operate the sterilizing equipment and
to achieve effective sterilization of medical devices.

FEGEST LR, IR AL A RFAEE 5 2 G P AR 5T o BRI LA IR NP B2, DA RR I I B 45 & B K. M XA I7 i)
ZOR, JREH T R B0 KB R o BT HUR (08 BE LA CRATLAG BT 0 BE A SR, DL ORI BEA (K IR IR, JRREIZ B 2K
B IT A K B FE -

6.1 General N

6. 1.1 The purpose of this activity is to define the entire sterilization process and the equipment necessary to deliver
the sterilization process safely and reproducibly

XTEBNH H A SCEA KT R L T i it 2 4 A0 ] 2 5 K B R i A4 i R 80 %%

6.1.2 If an existing process has been used to sterilize product this activity is not required, however, the process
and equipment should be reviewed to ensure the identified variables in 6.2 and 6.3 have been included in the process
specification for routine production.

SR H AR O T K, X RS AR L TR, AR, RO K RS FEAN B AT PR, DA ORTEG. 2716, 3T E LR &
CAEE H WA R AR .

6.2 Process characterizationid FE4F{E

6.2.1 Process characterization, at a minimum, shall include:

R, 2N

a) identifying the phases that are necessary for an EO sterilization process;

WHEOKFL T M B 180 11135-2014

b) identifying the process variables for each phase;

PUNEEAN Y B A &

¢) documenting the process variables.

RS A

NOTE The data developed in product definition (see Clause 7) can impact the characterization of the sterilization
process.

TE, AP E SCURT) I TR R B0 T BERE i K B RS AIE

6. 2.2 The phases of the sterilization process include:

KU FERIR B RS -

a) preconditioning (if used) ; TiAb¥E (WK H)

b) the sterilization cycle; K& &

¢) aeration (if used). iR C&FKH)

D.6.2.2 The resistance of microorganisms to deactivation by EO is affected by their moisture content. At low levels
of humidity, below 30 %, microbial resistance may increase with decreased humidity for some products. For this reason
it is common practice to control and monitor the humidity of the atmosphere to which the product is exposed in order
to attempt to equilibrate the moisture content of the microorganisms with the local conditions. Consideration should
be given to the packaged product to ensure that excessive relative humidity will not impact the product functionality
and package integrity. One of the ways to assist in addressing the humidity in the product is to precondition product
at a defined temperature and humidity. Such preconditioning can reduce the duration of the sterilization cycle. For
health care facilities, excessive moisture content can also be caused by inadequate drying after cleaning
TS EORIHRIT ) SEAA T K 7> S B o FEBARKR KT R, IR T-30%, A74£1S0 11135-2014
PR N T R BB, 38 I AN A 0 S R, R K > B R S AR B N
& B3 v AR RE O R CLELZRE ™ it R it PR RE AN it B R S8 R I B2 R o 5 B ™ R R TR L — AR U BRI N
TRAL ™ o XA TIAL PR 8 D K T IR I (8] o X BRST WL & 5 T8 WE IR R AT AT Re ok Mk o & &

Product heating and humidification are used to establish reproducible product temperature and moisture content prior
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to EO exposure. Studies establishing minimum residence time in preconditioning cells/rooms ensure that the required
conditions are attained in the sterilization load. Precautions should be taken to prevent excessive water condensation
on the sterilization load

72 it (R INFACRTINE T EAASEEO 2 5 i A7 i ARUR L AN 7K 7325 Bk BAE ROV A o FE TRAR S/ o ) S R T B B 1) R K 1R 7 il R T
FIRE A R R K B ™ il P 7K R

Although it is common practice to perform preconditioning in a separate chamber, room or cell, sterilization cycles
can be designed to attain the required temperature and humidity ranges within the load during a conditioning phase
in the sterilization chamber. To minimize the risk of excessive condensation, it is recommended that the load temperature
should be maintained above the process environmental dewpoint temperature during the preconditioning and conditioning
phases of the sterilization process.

JEAEL RIS 55 () B N REAT TUAL B+, (EA AT K AR A, ZEAC BRI R A], o TR 7 it PAY PRl FEE T P8 i B 2 1)
JOFE o PR (AR, 72 K B AR K TRAL BRAD AL R B, K™ i (CRe3) BRI ORFFAE I T BRI 35 R 2 L.

The actual temperature and humidity ranges within the sterilization load at the end of preconditioning should be
demonstrated during PQ.

PQIN 7 E B 54 B 45 SRORE B 7 it CREBR) P 7RSI B Y B2 A P Y

Where applicable, a maximum time between removal of the load from preconditioning and the start of the sterilization
cycle needs to be ISO 11135-2014

established. A transfer time of 60 min or less is common practice

FEXERITE LT, ROE P ity CREH) M TRAEERAS H 2 B A JIT 46 ) S5 RN 1] o

—RABBL T, R AL 605 B0

a) When product enters the sterilization chamber without preconditioning, consideration should be given to the
possibility of excessive condensation in product and packaging

77 iR AL B HE N KRR, B p8 ™ i A 2R rh K e Sh B AT RE A

b) Residues of EO and its reaction products can be hazardous. It is essential for the manufacturer of the product to
be sterilized to be aware of the possible occurrence of residues in the product. Temperature, dwell time, forced heated
air circulation, load characteristics, product and packaging materials all affect the efficiency of aeration, and
the set points and tolerances should be taken into account when evaluating residual levels as outlined in ISO 10993-7
Aeration can be performed within the sterilizer, in a separate area(s), or in a combination of both. For health care
facilities it is usual to perform aeration in a chamber rather than in a room due to the hazards of exposure to EO.
In health care facilities, reprocessed items sterilized with EO need to be thoroughly aerated prior to handling or
use, according to the medical device and the rigid sterilizer container manufacturer’ s recommendations. Inadequately
aerated items and packaging will release EO, which can injure patients and health care facility personnel.

EO B H =W B T RE R A SEH o KT i OIS I 5, IRV ™ b A P AR R B RO T REME . IRE S INFIRL SRFKEIR . 3R
FRAE 72 5 B AR R AT RE S iE R AR . 2442150109937 I ZLRIFAE IR B AT, B Je B e ik RO S LA 22 . @ RUA]
DAE K AR S N B TR DR A EBEAT . BT EARSS & BT HURDE A2 K AR A X o £E B2 T AL, FIEOK B FR-F I 40 i £ A0 2R
AE R, AR B2 S BB K B R 2 A 3 P AT B, 7 AT AU AT XL 38 UAS A2 A i BB 2B T BERR TIEO, T S 20 A
FUERAEN IR % . IS0 11135-2014

6.2.3 The process variables for preconditioning (if used) include at a minimum:

TALRE G K ) B R AR B 2 b AL

a) time: A

b) temperature; i /&

¢) humidity;¥g)E

d) transfer time. ¥5FZH}H]

D.6.2.3 Transfer time refers to each transfer step during preconditioning and final transfer of product into the
sterilizer to the start of cycle

R 1] 25 25 T AL B0 W] 06— B A 20 BRAT P i i i HE N K AR JA T 4R O e %

6.2.4 The process variables for the sterilization cycle include:

KA E A

a) exposure time; Z&Fei[A]

b) temperature;if /&
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) humidity; @
d) EO concentration;EO¥E
e) pressure. k77
D.6.2.4 The following is a list of phases that can be included in a sterilization cycle along with the performance
factors that might be considered for each phase:
AR K A I T B 755 R RN B 1 T R R B i B
a) air removal: TR LR
1) depth (AP or terminal pressure) and rate (AP/time) of attainment of vacuum; ISO 11135-2014
HAREE (A P Z o s Jy) A 2 IR 22 (A P/ R])
b) chamber leak test (performed either under vacuum for subatmospheric cycles or under vacuum and at pressure for
superatmospheric cycles), if applicable:
L MRIRL (KT KRB E SRS TAES T RARRE T oMz —), wndE:
1) stabilization period and/or hold time; & 5E HHFR A/ Bl {5 57 1 7]
2) pressure change; /& 11454k,
¢) inert gas addition (if used);¥&UHSARKIININ GEFKH)
1) pressure (AP or terminal pressure) and rate (AP/time) of attainment of pressure on admission of the inert
gas.
J 77 (A PEkZsi s 77) FETE AR HEN I B 12 2 (A P/ time) o
d) conditioning (if used) ;¥ GE{H )
1) during the conditioning phase, pressure rise (AP or terminal pressure) or % relative humidity and rate (A
P/time) of attainment of pressure on injection of steam;
AEERB B, ) BT BRI EE,  PARZRVRIENN B AR E A (A P/ time) o
2) number of steam pulse/vacuum stages, if applicable;
ZERVCIINAT Al R K, BnidE 5
e) EO injection:EOy A
1) pressure, pressure rise (AP) and rate (AP/time) of attainment of specified pressure on admission of EO and
correlation of methods used to monitor EO concentration;
K3, By bTh, AENEOR HLE B /18 % (AP/time) , LAA M IIEOW B (77 2
2) pressure, pressure rise (AP) and rate (AP/time) of attainment of specified pressure on admission of any inert
gasses (if used); ISO 11135-2014
1, i ETE, AENRE SRR RLE B J1E S (A P/ time)
f) maintenance of specified conditions for the exposure time:
EO % 5 I 18] (R 5E 2% 1 HO PR £
1) pressure differential used to apply sterilant or inert gas make—ups (if used) ; F K B&E7IEE S AEFME G5 H)
HIE 1724
2) chamber temperature; i =G JE
g) EO removal :EOZ=[&
1) depth (AP or terminal pressure) and rate (AP/time) of attainment of vacuum to remove EO;E0Z=[FRHIE J140
FE 1A R
h) flushing (if used):J&¥:
1) pressure rise and rate of attainment of pressure; /&7 EFHAIE SR Z,
2) depth (AP or terminal pressure) and rate (AP/time) of attainment of vacuum to remove EO;ZPFREOR)E 25 IR &
PRSI ES
3) number of times of repetition and any variations in successive repetitions;E & REUFNES:E & W K24, o
i) air/inert gas admission:ZSEUIEHSMREIHEN
1) pressure (AP or terminal pressure) and rate (AP/time) of attainment of pressure on admission of the inert
gas or air;
J 3 RIHE N AR B SR S ) AR A i
2) number of times of repetition and any variations in successive repetitions;

HE RBANIESE R IN T2
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3) equilibration to atmospheric pressure using air admission
RS RAE . 180 11135-2014
6.2.5 The process variables for aeration (if used) include at a minimum:
R CERHD e e = aE
a) time; (A
b) temperature. {5/
NOTE In aeration these parameters are considered process variables only if aeration is considered to contribute to
ensuring the microbicidal effectiveness of the sterilization process (See AAMI TIR16:2009, clause 5.1.3.3)
R SR XU T U B R K B R R KRR, WU BRSO i AR A
D.6.2.5 Recirculation velocity should be specified when assessing product residual levels
LI IR AN, NAUE IR .
6.3 Equipment characterization W £-4F1E
6. 3.1 The specification for the equipment to be used shall be developed and documented. This specification shall include:
ST AR AMIE 33 BT P # FO R o RV A
a) the preconditioning area (if used) ; JHAbFE X (5% F)
b) the sterilizer: K %%
c) the aeration area (if used). il XXk CG&KH)
NOTE Some aspects of the equipment design may be influenced by national or regional regulatory requirements or standards.
T R BT R 3 T RE 52 K it DX R SR A RR AE 52
D.6.3.1 The following factors should be considered when characterizing the equipment: ISO 11135-2014
HRAE VA N R T AR
a) Preconditioning area characterization. TRANEE X [RI4FAE
Preconditioning can be performed in a separate preconditioning area (chamber, cell or room). Humidification by steam
is necessary because humidifiers that operate by dispersion of unheated water as an aerosol (e.g. spinning disc
humidifiers and nebulizers) can be a potential source of microbial contamination.
AL HE AT AE S TR B FEIX (RE =, BB #EAT . SO Z&V ORI, dn s HY i s (B2 BRI R 2 #A A0 B, 4 g e £ m
AR ZACER) RINIE, 7T S B E RS 4% .
The preconditioning area (if used) should have the following performance and monitoring capabilities:
TRALBEIX (R F1) AT R SR REAN M AL RE /) -
adequate air circulation to ensure the uniformity of temperature and humidity in the usable space, and to ensure that
uniformity is maintained in a loaded room or chamber;
FEALME SRS, AR R AT 2 R A AR BE PR B ST I DR A 2 8 ) B = 9 AR P S0
airflow detection equipment, alarm systems or indicators monitoring the circulation system to ensure conformance to
predetermined tolerances;
MR SR, EIR R G IR RGRTRR, DU IR AUE A 22 10— Btk
means of recording time of load entry into and removal from the preconditioning area;
BRI NS H TAL B X (¥ 10 ST 1) 1 T B
means of monitoring cell/room temperature and humidity;
ISO 11135-2014
AL 2/ 5 ) R L PR R B2 1 T B
— means of controlling cell/room temperature and humidity
P 5/ 5 1) B U R 2 0 B
b) Sterilizer characterization. KEH4FAE
The sterilization chamber should have the following performance and monitoring capabilities:
RTERERLR 2% N P RE A AL RE /) -
means of monitoring time, chamber pressure, temperature and humidity (if humidity additions are controlled by sensor
readings) ;
SRR TR) . MR 0 e BT AN A T B (U RN R S A% T e s i /)
means of controlling time, chamber pressure, temperature and humidity, if humidity additions are controlled by sensor

readings (when sensors are fixed on the equipment, ensure that a correlation is made during IQ or 0Q to the pressure
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rise);
RIS BRI TR, WUR IR S AR R i 0 [ R AR R R RAE B L), B0 R AE 2R 25 7 i
PR Iy BT EA SR D ;

if humidity is not controlled by sensor readings, means to monitor and control steam additions;
AR AN A RS R ), MERAN R 28I K T B

if parametric release is used, analytical instrumentation for the direct analysis of humidity during conditioning and

EO concentration during EO exposure time (also see 9.5.5 and D.9.5.5);
NSRS HOBAT,  AEAL PR I) BRI T ¥ AN /EEO 2 5 I 1) EL 42 I 2 BOVK FZ iy 73 M A 4% (7] IL9. 5. 51D, 5. 5)

— a system controlling the admission of gaseous EO to the chamber; ISO 11135-2014

— EHIEORF A RN RS

— means to demonstrate that gaseous EO is injected into the chamber. This can be done by measuring the temperature
of the EO gas flowing from the vaporizer to the sterilizer chamber. This system can control EO concentration during
EO exposure time.
EBIBO AR CLBE AR 3 A T B o ISR TN B AT A0 N K TR L 25 (RIBO AR UL FBE 1) T B o X — 2R 498 T 42 fhI| EOBEE 2k 1 1] FRIEOIAK J5E

— means to detect and alert deviations to cycle parameters so that remedial action can be taken in a timely fashion.
DEAVEAR A S B Z N TB BRI SRR it -

c) Aeration area characterization. Il X\ [XRFHIE

An aeration area (chamber, cell or room) can be used to remove EO residuals from product/packaging. Temperature

uniformity, fresh air make—up and air re—circulation throughout the area are important to ensure consistent and

reproducible results. The aeration area should have the following performance and monitoring capabilities:

AKX T B 5/ A RO B o BEAN DX IR BE I SIPE . i 2 AN AN 2 A B H R W AR — SO AT T T 5 SRR R

FEA) . XA IR A AL RE T :

— airflow detection equipment, alarm systems or indicators monitoring the air handling system to ensure that it operates
within predetermined tolerances and maintains adequate airflow in a loaded room or chamber;
Hg MBI B . IR U FL R G B ds,  DLORAIE RS SR B AR G796 28 10 o5 1) sA 2 A FE R E 1 2 450
WIgAT, FFRFF AT SRR

— equipment to re—circulate air;a S FIEH KL

— means of monitoring room temperature; Xl =AM TFE IS0 11135-2014

— means of controlling room temperature. il & I8 it F-Ex

6.3.2 At a minimum, the specification shall include:

MG DA

a) description of the equipment, together with any necessary ancillary items, including materials of construction;

B MM, AR AR A 5

b) description of the means by which the sterilizing agent is delivered to the chamber;

KA FIHENAE 2 {77 A 5

¢) description of the means by which any other gas(es), including steam, are delivered to the chamber;

HAh Sk, ORI EANEER T RE;

d) description of instrumentation for monitoring, controlling and recording the sterilization process, including sensor

characteristics and their locations;

AT AL EHANC T KRR DGR ARR, IR RS R X A B

e) fault(s) recognized by the sterilizing equipment;

I BEAE AT R s 5

f) safety features, including those for personnel and environmental protection;

TARRHE, BN R MR

g) installation requirements, including specifications for required services and requirements for the control of

emissions

TREOR, AUFE A 75 0 55 A0 HETSCE ) R I 5

D.6.3.2 The equipment specification should be reviewed to ensure that ISO 11135-2014

regulatory and safety requirements are met, technical specifications are appropriate, and services and infrastructure

necessary to operate the equipment are available
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B RN, DL ORAENE CLph 2 I 2 R, BORFIE R 20, AR 55 AN L& 4R A1 T 2 B Al 1t A 1 L A1
The following items should be considered when preparing the equipment specification:

B ATENT, N T AN

a) If the EO supply to the sterilizer is from a bulk storage tank that is periodically replenished, then the tank should
be equipped with a means of removing samples for analysis, a means of emptying the tank of EO and a provision for cleaning
in the event of contamination or excessive accumulation of polymers.

UIIREOR ME AN R AR A7 T A S K TEAE R, B4, AFEEA — R BUT T ke dh e ., B2 ENEOR B, B
T AET5 el AL FERL AR 0 N RTB e

b) The system for admission of EO to the sterilizer should be equipped with a vaporizer to prevent liquid EO from being
admitted to the sterilizer chamber.

BOR ARG RHERC — M S, LB IEEOLLR AR HE N KR .

¢) The temperature of the EO gas flowing from the vaporizer to the sterilizer chamber should be measured to demonstrate
that gaseous EO has been produced

S EEO S A MR AL S HE N K BRI AL, BAUE B E N2 SUAAKEO,

d) Steam is utilized to humidify the load and is not intended to be a sterilant. The consistency of steam supply can
be determined by the periodic analysis of the boiler feed water or condensate

ZRIRE T T It iy DR AR T AN 24 KT 77 o ] S S S 80 P im K 04 B K 1) 20 A ke o2 281U L A — et TS0 11135-2014
e) A minimum of two probes to measure chamber temperature should be used. Large volume chambers can be fitted with
more than two probes so as to ensure that the monitoring/control system captures data that reflects the temperature
throughout the chamber during use

ZDH AR DIERE IR KEPRAEE TP 2 T ZARL, DI OR IR0/ 720 3R 48 nT 395 S AR 5 AR IR 12
e

NOTE The purpose of two separate probes is to prevent the failure of one sensor from causing an out—of specification
process from being erroneously accepted. Comparing two separate temperature sensors will detect that one of the sensors
has failed. A dual element temperature probe can be used to meet this need

 TAMSTRIERRR Y 1 B AR Sk R T AN A R R I R B R I R o B TN B T A SR T DR I e — A SR
RO, —ANMREKTT DL R IR 2

f) It is important to maintain uniform conditions within the sterilizer chamber during processing. This can be achieved
by forced gas circulation. If used, a gas circulation system should be equipped with a monitoring device to indicate
when circulation is ineffective as devices that solely monitor “power on” to the fan or pump are not sufficient
FE K I B) K R Y DR R 07 O S A+ BB o ] DU 8 A A AR B o ISR, 2228 —ANais AR B ) AR A
REG, MIEATAECE IHIA RN, B E BoRdt NGl ‘power on’ .

g) Areas used for storage of cylinders, tanks or cartridges of EO or EO gas mixtures should be secured and ventilated
FTEOBREOE & AP+ - i G A7 P X 3Rk S7 A X

h) Where ambient conditions are subject to temperature variation greater than the range recommended by the supplier
storage areas for the containers of EO should include provision for temperature control. ISO 11135-2014

BRI A F] BE S BOR T UL R R HERE AR AL TE I, R4, BOZE % XY I A7 DX 25— A4 1 B2 P 7 47 8 e

It might not be possible to calibrate controlling and monitoring instruments under actual processing conditions, e.g.
humidity sensors. Calibration results for these instruments should be correlated against qualification studies
Processing conditions can have a detrimental effect on some types of sensors, e.g. humidity sensors. Sensors might
require replacement after repeated exposure to processing conditions due to irreversible deterioration of materials
currently used as sensing elements. It might be necessary to implement a program of more frequent maintenance for these
sensors than that recommended by the sensor manufacturer/supplier.

FESCBR TARRME N, BRI IS A A A BV R AT RER), AR AR IR . IX AR AR I 45 SR IAE W 70 A Rk . I 26T
REXS —LefE RS AR R0, 0, ARG . RERE TINTAE SEERITTRIMBIA TS 2L G, 7 RLUEffe g .
DAy T i) 32 7 A IR A 7 ) PR IR AR 25 IR IR IR AR TR AL LA

6. 3. 3 Software used to control and/or monitor the process shall be prepared and validated in accordance with the elements
of a quality system that provides documented evidence that the software meets its design specification.

AR RTTR M ER, F T AR R A/ B B L 2 & AN A, DASR A T TR I B B 5 BT

NOTE For further information, attention is drawn to ISO/IEC 90003
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E: 320 (5 B LTS0/TEC90003

6. 3.4 The means of monitoring and controlling the process variables shall be determined and specified

T 5 FTANRE s AT 4 ) I P AR e 1) T B

6. 3.5 Means shall be provided to ensure that failure in a control function does not lead to failure in recording of
process variables such that an ISO 11135-2014

ineffective process appears effective

RifRAE M TB, PR IR R Dy s R A S B IR S HEC TR AL, W B TSR TR B A5 R -

NOTE This may be achieved either by the use of independent systems for control and monitoring or by a cross—check between
control and monitoring which identifies any discrepancies or indicates a fault

A T A P S PR R R G A o R M A ) B A RSB S A% E R, R S IR R

D.6.3.5 If there is an undetected failure of a control or monitoring function, a sterilization load could be released
without having met its required processing parameters. To prevent this from happening, it is general practice to have
redundant sensors for many critical process parameters. The common options for utilizing these redundant sensors
include:

BERA — A RAPCR IR 2 1) B R ) B PR, 7™ i T BEAE R R LR RO T2 B 00 R 4808047 - 9 1 Bl IR BESR AR A,
A AN IS E B SRR RS . I I e F A R R T 4 -

a) use one sensor for control, and another sensor for monitoring and reporting;

=AM T, 53— MG T AR 5

b) use two sensors, or their average value, for both monitoring and control; this system needs to generate an automatic
fault condition if the difference between the two sensors exceeds a defined value;

I ZAME IS BABATTR T2, O T BRI a2 M R 2 il TR I IRE, REE R B SRR %L
¢) use dual element sensors for both monitoring and control; this system needs to generate an automatic fault condition
if the difference between the two elements exceeds a defined value

A5 O P M LRI A R o R MR R 22 el T R IR E, R 1S0 11135-2014

N S Bl N O S U

7 Product definitionf & X

7.1 Generali@N|

7.1.1 The purpose of this activity is to define the product to be sterilized, including the microbiological quality
of the product prior to sterilization and the manner in which product is packaged and presented for sterilization.
XA KR AT 8 3 AR KR I BUE,  &™ ih B AR K 77 3K

D.7.1.1 Product definition involves documentation of essential information about the medical device to be sterilized
(i.e. the new or modified product)

77 it U BB KT BT B 0 B 5 B S [ 37 it e e A e 7 i ]

Product definition for a medical device includes the medical device itself, the sterile barrier system containing the
device, and any accessories, instructions, or other items included in the packaging system. It also includes a
description of the intended functionality of the medical device, and the available manufacturing and sterilization
processes. The product definition process should also consider whether this is a new design, or whether it is part
of an existing product family

VERBETT S0 it 8 SCOFRERST SslA 5, B - i E R B R 48, DAL O3 RGN RERTE . i i F el iy, it s
BT S B TV 0 5 A0 3 24 1) o) 32 A K R AR PR 3 o 77 ot o SO ARt 2% 87 it e 75 2 T BT H IR, B R 752 H R Wl e i — 3840
The following should be considered as part of product definition:

BRI R g LIRS

a) physical attributes of the medical device (composition and configuration) ;BEJ7 gt FIIHE & [ 4 A4 #9] 1S0
11135-2014

b) intended use of the medical device; [ &¥7 28 B A T A H %

c) whether the medical device is intended for single use or for multiple use;PEJ7 2EMTUYR — VM Al A I8 2 2 R AH FH o
d) design characteristics that would affect the choice of sterilization process (e.g. batteries, fibreoptics, computer
chips) ; AT RERE K B PR B BCTHRAIE Lo, it D6, HHEHLE A

e) raw materials/manufacturing conditions that could affect microbiological quality (e.g. materials of natural origin) ;

A RERZ MU E ) BRI SRR/ 3G 251 [ R AR AR
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f) required sterility assurance level (SAL) ;#i5E ) FC H R KT
g) packaging; %
h) loading configuration; requirements for a specific load or mixed loading configurations, or range of acceptable
loading configurations;
FeHOTI, HUE RRGREGR ST, BT R H T S E
i) compatibility with EO or gas mixture and processing conditions (preconditioning, sterilization and aeration
processes).
HEOSR & RN T2 [TALBE . KB A XU AR ] 1 3 1tk
7. 1.2 Product definition shall be performed prior to the introduction of a new or modified product, package or loading
configuration. A demonstration of equivalence (with reference to the challenge to the sterilization process) to a
previously validated product, package or loading configuration shall be considered to meet the requirement to perform
product definition. Any demonstration of equivalence shall be documented.
FEFINHT ) B SOEL ™ . B R TT S, WHEAT ™ dh € o N5 T8 1T SRR it B E 807 AR CK
B REPRARAE D EWT, LA R S ER . ARG Rl k. IS0 11135-2014
D.7.1.2 A technical review should be performed to compare the new or modified product to the validated product and/or
PCD that was used to validate the existing EO process. The construction and configuration of the new or modified product
should be carefully examined for any features that could present obstacles to the penetration of EO, heat or humidity
For medical device manufacturers, this comparison should also involve an examination of factors that could affect the
initial bioburden on the product, including the location of the manufacturing facilities, the types of raw material
used, the sources of these materials and production methods. For modified reusable products, this comparison should
include the evaluation of the cleaning efficacy for the product.
REBEATHORIEE, DB B Bt il 17 it 5 I 107 S A/ S T30 30E H ATEORLFR AUPCD, L7347 4 s 25 8™ i B Bt
(7= i R S AR, DUR BT PEASEO. RAER 5B A A5 MR o X DRI SRR i R, X LA S B RS = St AT 465 B
PR K& R AR B AT, BRGNS R, A B AR, APRHRSRIEAN A P T2, W T 2 s i aT A ™ i, B
AL S PR BOR SR IE .
If a new or modified product is demonstrated to be equivalent to an existing medical device or PCD for which sterilization
characteristics are already known, the new or modified product might be considered
to be part of a product family or a processing category.
R SR R B S A S BRI I S R 0K B RHE R B2 9T 88 ERPCDAE R, IR 4, BT AR B8 5 1 7™ i mT DL B8 7 il IR 5
IR
NOTE AAMI TIR 28[26] is a useful guide for minimizing the risk of introducing a new or modified product that presents
a greater challenge to the sterilization cycle than the product/PCD previously validated.
T, PR 2 5 CLIRE AR/ it /PCDAH BUAE JK T JA U177 THI A S R Bk il R ) B8 5 1 7™ B R UG, AAMT TIR 28[26] 24 F AOF 7 -
If the product configuration, density or load configuration of the candidate ISO 11135-2014
product and its packaging could present a greater challenge to the sterilization process than the previously validated
product,
then EO, heat and humidity penetration studies and/or cycle lethality studies should be conducted
A SRAGEE 7™ i O 25 ) B s 7 AR e 5 SRR A LA K T I R DT T A SR BRI, R4, REBEATEO. #4. 1BHY)
BIENERT SR/ SR B R K RE T T I«
As part of the technical review the following questions should be considered. If the answer to any of the following
questions is “yes” , then further evaluation of the new or modified product might be necessary to determine if it
is more difficult to sterilize than the previously validated product:
VERBORPER ) — 5, RBRE N A G REr X TR P E52 ‘yes” , M4, FIRER ERE— D IPAlHT ™ dh Bl g
as  DAUEB G CLOGIE AR 7 2 75 SEHE KT
a) with respect to the previously validated product, does the new or modified product:
FARS TR CLA IR UE R 7 s B il B BSOS ) 7= il 2 75

1) have more restricted passageways or inner chambers;

A S 5 R ) 0 30 T A A 5

2) have fewer openings;E/DRIFH;

3) have more internal surfaces;f 5% )N R
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4
5

have more mated surface areas and/or occluded spaces; i % % IIHC& I AN/ 8% 14 28 =5 (A1) 5
have more closures;H 5 % 13} 4];

6) have longer or narrower lumens;f§ 55 KB 2 (1518 ;

7) include changes or differences that could reduce the transfer of heat, ISO 11135-2014
humidity or EO; GLiEREMGIR/D . W EKEOR AL HAE AT AN

8) have a bioburden or bioburden resistance significantly higher than that of the reference product (due to

)
)
)
)

manufacturing conditions, handling, cleaning process or materials used); or
A SRR B AR SRR ) B R TR (R TS SRR AR TV R R R ) 5 B
9) contain materials or structures that could be adversely affected by the proposed processing or sterilization
method;
B A R K B 70 5 A AR B EE A R 7 A AR B S
b) with respect to the previously validated product, does the packaging of the new or modified product:
AT CIGUE ™ 5, B A EREE B 7 i AL R 1
1) have any changes in packaging elements, including instructions or protective barriers;
(R AR TR, AL U LR A  F
2) have any additional impermeable protective barriers (e.g. container, case, template, that would restrict or
interfere with EO or humidity penetration or removal);
AAEMTHMEAZ KR ORI B (0, 4%, &1, FEat, PLenl ERRH| s T PEE0s0R 75 i 5l % R )
3) have a change in the porosity of the packaging material, (e.g. basis weight, treatment - adhesive or coating);
AR Z LR AR A, [, JEAEE, Ko siR)Z ]
4) have a decrease in the surface area of the venting material or underlying opening (e.g. application of tape
or secondary label, change in size of label); ISO 11135-2014
T I8 WURDRH) DX I B 2 0T 141 F ik /D>
5) increase the bioburden level of the product; or
77 it B AR SRR, B
6) change the number of barrier layers?
BG e i) e
¢) with respect to the previously validated product, does the load configuration of the new or modified product:
AR T CIRUER ™= i, B0 il B 508 7 it B3 TT SR 75
1) differ significantly from the validated load configuration of the reference load;
55 CUIRIE A R AR R 3 3T U B AN A
2) differ significantly in the amount of absorptive materials;
W B A R FH 2 B R A I
3) differ significantly in density from that of the reference load; or
55 REHER R 5 LA W] AN
4) differ significantly in total load volume.
R  BA R
7.1.3 Product shall be designed to allow removal of air, if applicable, and penetration of heat, humidity and EO during
the sterilization process, and removal of EO at the end of the process
PR BCT RRVEARERR, EH], BB RS K AR R RAEOR 7E,  DARAE R RS R BUIE0 % R
D. 7. 1.3 The presence of either occluded spaces or mated surfaces should be evaluated in consideration to the designation

of an internal PCD that would be used for subsequent lethality qualification studies. ISO 11135-2014 56
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JSEVPA G £ TR A ZE TR AR — 2 HOAE AR, PPAG N5 18 2 B8 5 1R 8 0 FE 1) N #PCD IR 15 115

7. 1.4 Packaging shall be designed to allow removal of air and penetration of heat, humidity and EO during the
sterilization process, and removal of EO at the end of the process

Fe RN TR AT TR, DURHIEK BRI BAEOR I, LTRSS R B0 £ B .

D.7.1.4 The major function of a sterile barrier system for a sterilized medical device is to ensure that the product
remains sterile until used. During sterilization, the sterile barrier system needs to be able to

withstand the process conditions and to remain intact to ensure product quality

To T B2 T A W) T T B B 2R 4 ) S BE DD RE A W 08 b B P I OREFE TR o A2 KT WIIA], TOTH e e R GE N Re 22 2 1 R A, AR I 52
AR SRR

When selecting a packaging system for a product that is to be sterilized, certain major design and manufacturing factors
are considered with respect to the particular sterilization process. To ensure EO penetration, the permeability of
the packaging to the particular sterilizing environment is of utmost importance. As air removal is part of the EO
sterilization process the packaging system should also allow gases to vent into, and out of, the package during pressure
changes during gas injections and evacuations without damage to, or rupture of, the seal integrity
WHETRIKE P S ER RGN, X THRPERKE R, 25 B T BB MGE R R . VA IREOR 2733, #H0HR E KR
B FBEIE U EE . B R ERREOKE RN, WA RGN ARV URE L, ARREH SRS RN, R RNA
LA R, B,

The ability of the sterile barrier system (SBS) to protect product during customary handling and distribution should
be demonstrated. Evidence should ISO 11135-2014

also be generated to show that the SBS can withstand the sterilization process without losing its ability to protect
the product. Validation of the SBS should consider the potential stresses that the SBS can be exposed to during an
EO sterilization process. Considerations would include vacuum/pressure levels, rate of pressure change, temperature
etc. It is common practice to demonstrate suitability of the SBS by exposure of the SBS to multiple sterilization
processes (see D.7.2.1 and D.7.2.2).

ISV Al R A RN BT )RS N O B 5 B5 R R 4 I RE 0 A UESEIE B JC TR b7 B R G RE 28 S K B R T A 2R 23 OR 477 i f
710 JoE B bR R G [SBS] HIRA AN 25 & T E KISBS 5 e TBOK B e AORIBCIRAS o B P& FTRERLAE 2%/ I Sk TR AR AL 5
AR o 3K O (2R T I K SBS 22 U R 18 2K 1 i A AR BSBS & A (JLD. 7. 2. 1AD. 7. 2. 2)

Packaging considerations are addressed in more detail in the ISO 11607-1 and ISO 11607-2.

BH PR H ZKAE1S011607-1M1S011607-2 A VEAH I Hiid «

7.1.5 The load configuration shall be designed to allow removal of air and penetration of heat, humidity and EO during
the sterilization process, and removal of EO at the end of the process

77 i BT AN B AR B R, KRR A SRMEOR) 735, LA R S5 RN AB0 £ Bk o

D. 7.1.5 The load configuration in the chamber can influence product heat, humidity, EO gas penetration and EO gas removal.
The load configuration is to be defined during the validation to ensure adequate product temperature, humidity and
EO penetration and EO removal during processing

A= P PR 2% 7 ARSI AR, 8. EOMY B @ RIEOR) Bk o B BiE SCREHTT 3, DA ORTE I R R] 7= W IR % . V% RITEO
BIEMBOLFRAETE 7

7.1.6 It shall be demonstrated that the specified sterilization process is effective in sterilizing the most
difficult-to—sterilize location within the ISO 11135-2014

product. This can be achieved by performing process definition and validation of a new product; or through the
demonstration of equivalence to a previously validated product, or internal process challenge device (internal PCD)
used to qualify the product SAL when exposed to the specified sterilization process (See 8.6 and D.8.6).

JSEAIE BRI 18 T Ao R0 777 it i ¥l K BT ooz R K B R A R, 3T BB AT I R 8 SCRHT™ W ARk AT Bl b ik ™
i BRI SEREIE B, B P BPCDIE S AL E 1 2K T R SR IE B e A2 7™ dh SAL X 225K (WL8. 6HIDS. 6) 5

D.7.1.6 A PCD is a device into which a microbiological challenge is located. Examples of ways to develop PCDs for use
in the demonstration of equivalence include, but are not limited to

PCDAE — PG A Pk ) a5 o FH S5 28V UE B (KIPCDRAE (R vk an i), (BANPR T

a) placement of a microbiological challenge between rings, lands, grommets or ribs of a syringe stopper,
RSS2 Y

b) placement of a microbiological challenge in the middle of the lumen of a tube that is then reconnected using a solvent
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bond agent or a connector to restore product integrity

A BROBCE AR R Js T IR, SRS 0 FVA ARG 5 7R RO R PR BRIk, KAL) il ) S8 B A

¢) placement of a microbiological challenge in an interface

e A BRSO — A 1 o

d) placement of a microbiological challenge in a series of envelopes or packages.

R E DSOS P (5 B 84S 7 TS0 11135-2014

Several PCD designs have been recommended for use in health care facilities.

A JURPCDHETE 45 B2 T IR AEH LA A -

NOTE For further information see ANSI/AAMI ST4l. See also D.8.6 for further information about internal and external
PCDs.

T, #E—BIE B WANST/AAMI ST41. £ 5% ] FRIAMEPCD I iE— 45 B LD. 8. 6.

To prepare the internal PCD, the microbiological challenge can be inoculated on the product either directly or indirectly.
Direct inoculation is accomplished by applying a liquid suspension of the spores on the product. Indirect inoculation
is accomplished by placing an inoculated carrier either within the package or in/on the product.

A PRl B BRI AR AL 7 b, SRR N FBPCD . ELRE A AT 757 it IR IASE 78T Mo [ v oy e B A T A B 2
W, B b

Listed below are various ways to prepare a PCD.

RBIEE A P /EPCDR 7 i

a) Inoculated product: the product to be sterilized is used to prepare the PCD and is inoculated directly or indirectly.
YRR PE A SR KB MR S fE PCD, BB mh 2= k.

b) Inoculated simulated product: a simulated product is used to prepare the PCD and is inoculated directly or indirectly.
The simulated product consists of portions of a medical device or a combination of components that are known to represent
the greatest challenge to the process while still adequately representing all products within a product family
DEBHABIUL ™ . R — U™ AR PCD, B sl A 12 AR A BIEIDL ™ il b o ABLADL™ T DA R RS — R T s J LR 0 4L, Bl —
SEEPFRIAL G, XL K LR MR R R, RIS AT AR BO 7 R BT

¢) Inoculated object: such as a package, piece or tubing, that is used to ISO 11135-2014

prepare the PCD and is directly or indirectly inoculated.

QerdfR . Pl mIaRSG . 8 sH E E BAE A S (EPCD, 7T B A B 3k L.

NOTE Direct inoculation with a spore suspension can result in variable resistance of the inoculated product because
of surface phenomena, other environmental factors and the occlusion of the spores on or in the product. Therefore
it is important to provide scientific rationale or validation for this practice to ensure that the resistance of the
inoculated product is reasonably correlated to the routine product. The inoculum recovery should also be validated
if resistance is measured by plate count techniques. See Gillis and Schmidt, [30] West[40] and ISO 11737-1 for additional
information

HTREINER, MEEHBRRMA T 5 LB N, 2SFEERE™ WA T SR,  prel, #=#E
AR BN A S AR SR SR BCHEAT T A DR DR B R AN i 4700 5 = i B & BT DG o 5 R AP L BRI & 4 70
W RN R R . VEL Gillis A1 Schmidt[14]. West[22]. A1 ISO 11737-1.

A means of demonstrating equivalence to a previously qualified product or internal PCD is the comparison of the relative
rates of inactivation of BIs placed in a challenge location within the new or modified product and previously qualified
product/master product (see D. 8.6 and D. 12. 5. 2) when both are exposed to a fractional cycle. Equivalence studies should
compare the new or modified product to the internal PCD used to validate the process. If a PCD is used for this comparison,
this resistance of the PCD should be assessed as part of the annual review.

UEH] 5 SR AT G 77 S B A PO RS AN T B dlad, RIS B 88 T A . 4 BT 5 i B A i e i S A T B
P B AIBT AR R AR ) LA S5O0t T UG i B 50 7 i 55 T S8R I RE ) A RPCD . W SRPCDA T LU, FE4R W
%I XS PCD BT /I AT DA -

7.2 Product safety, quality and performance j=/h%¢4x. FimMERE 1SO 11135-2014

7.2.1 It shall be confirmed that the product and its packaging meet specified requirements for safety, quality and
performance following the application of the defined sterilization process using the process parameter tolerances that

have been determined to have the greatest impact on the product/package

ERINAEXS 7 /B BAT B KPR S R SO, i e MK B R )E FHAARE 24 R AR RERT & LE 1 2
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Ko N &I RES BN ZEHIFEN o
NOTE Design control is one aspect addressed in ISO 14971.

1S01497 LA ) BEiHHil Jy — A7 Tl
D.7.2.1 It is important to select materials that tolerate the chemical and physical changes caused by EO and/or any
diluents over the anticipated range of sterilization conditions. Properties of materials required to satisfy
requirements for product performance, such as physical strength, permeability, physical dimensions and resilience
are evaluated after sterilization to ensure that the materials are still acceptable for use. Degradation effects due
to exposure to the sterilization process, such as crazing and embrittlement may need to be considered. Where applicable,
the effects of exposure to multiple sterilization processes may also need to be evaluated
PRI RN R 52, 7E T KB SR AV B SR AR N, EHEORN/BAE AT MR A7) 51 A2 AL 22 AN B AR AL o 96 A2 7 it VR RE S SR IO R
e, WIELSRAE . BENE . WIERGT AR, KBS RIGIE,  PAEAE IR TR W . S K B R I B
FRRCR, UZRGUIEAL . MLRHAIE 22 K B XA R o
Demonstration that the specified sterilization process does not affect the correct functioning of the product can be
accomplished by performing functionality tests, or other appropriate tests, on the medical device and its packaging
system. These tests can be performed after exposure in the sterilizer or other environmental chambers that simulate
the specified process and can range from a simple visual inspection to a battery of specialized tests
I AR AR ARG, BRHARIE 2 RS, T DAIE B RRE K B FER A BT 2R IS0 11135-2014
R RGN IEF DRe . 75 KBRS RF i K 2% AR B R AE 3 K T8 5 BEAT 7 ke, 7T B 0 it ) — 2L 8 I AP A 2
Elements that could affect safety, quality or performance include:
FIRERI A, R BRI R RS
a) cycle pressure changes that could affect the sterile barrier system seal integrity;
KT JEL YY) s A2 A AT S0 T B R B 2R 4 1 1 e B 4
b) effects of EO exposure time, temperature, humidity and, if applicable, any diluent gases present in the intended
sterilization mixture;
BOZEFRIS (0], L. #BFE, CARHITREG UARRIRRE.
¢) inclusion of new materials known to retain higher EO residuals;
CLAIA) R EOSK B AR AR} A EL A 12
d) packaging characteristics; 344
e) the presence of lubricants, especially within mated surface areas;
TR AL, R LSS & R AL
f) whether the medical device requires disassembly or cleaning;
BT 45 M 75 2SR A 0 B e 5
g) safety hazards (e.g. leachable materials, or batteries or sealed liquids that could leak or explode);
ZASEE I, BB, Bl e S A A R B ]
h) number of sterilization cycles.
KT A SR R
Medical devices containing a potential source of ignition (e.g. a battery) should be sterilized using a process that
does not contain an explosive mixture ISO 11135-2014
of EO in any part of the cycle
A AL R YR (U ) PR BT S A AR K BT R v IS AN 35 W] FOEOVR & D3R AT K R
7.2.2 If multiple sterilization cycles are permitted, the effects of such processing on the product and its packaging
shall be evaluated
AR SOV 22 UK TR S, U0 P A7y b SR A PGS 7 it A L B PR B
D.7.2.2 The evaluation of multiple sterilization cycles can be performed utilizing the routine sterilization process
for the product/package. The effect of repeated sterilization and any necessary pre—treatment on the materials
functionality and safety of the product should be evaluated
82 5 K e R SR BEAT 22 K B IR 7 it/ LBV A o IEVTATY B AR TR MV AR 0 5 (AT AR BEGS 7 i RO RLRE . ThE AN 22 4 2
For reusable medical devices, the manufacturer’ s reprocessing instructions should be available and followed. The
instructions should include the recommended sterilization parameters for the process and the limits to the number of

sterilization cycles to which the reusable medical device can be exposed. If applicable, testing and inspection should
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be performed to assess functionality of the reusable medical device following sterilization. The medical device
manufacturer’ s claims for the number of allowable cycles should be considered to be the maximum. A system should be
in place which will provide notification if the maximum number of cycles is reached.

X R] E R AR P A R A, A I 0 A B U B, R SR U B S o i B S S R A R K 2 R PR K R i
HEs KB i NS PR R 2 R AT MR AG 06, PG LRt . T S bt i 7o T 2 5 1) o sl SR BRI AN g B e B 6 20
A BEAE IS B f e JA BT 4 B AN R 4

NOTE See ISO 17664 for more information

7.2.3 The biological safety of product following exposure to the sterilization ISO 11135-2014

process shall be established in accordance with the applicable parts of the ISO 10993 series.

JSEAZ BT AR TS010993 F AU BR T 5 52 T K B AR S 7 it R AE W) S A VR AR

7.2.4 Means shall be established to reduce EO residual levels such that the processed products comply with the
requirements of ISO 10993-7.

JSEEE ST EOBR B B T B, A48 KT 7 it 196 A2 1S010993-T [ 2E3K 5

D. 7. 2.4 Proper aeration is essential to control EO residues in medical devices after EO processing. Consideration should
be given to the placement of the residual product test samples within the load, taking into account the most challenging
positions for EO removal.

FH 3 24 (38 A2 I EO N 1 /5 B2 T 2 B RIEOK B R 0 221 . it #2252 , F T EOSR B B Ie (¥ 7 i AE R B rh IO AL B, XM BV
B0 BRI AP

Local environment, health and safety regulations can require extra worker exposure precautions when handling EO
sterilized products even when product residuals are in compliance with ISO 10993-7 requirements.

AEBUK P fh, B AE A FEOR B DT 1S010993-7 R I 7™ N, 43 RIPABE L i BRAN 22 4V mT REEESRASMK TN Bl 4 15 it o
For health care facilities: If information regarding aeration for a medical device is not available from the manufacturer,
the health care facility should establish the aeration process for that device using either data or knowledge of the
product and its material and design. The aeration process should be established based upon the most difficult-to—aerate
product or product family

ﬁ@f%@ﬂm-W%ﬁﬂﬁﬁ%%ﬁ%f%ﬁ%?@ﬂ%ﬁ% FEANE AR, BT ORI R = S s . AR, PR
DAL E RO T o F e M AU 7 i B T 5 DA 1 o 1 XL

7.3 Microbiological quality A4 &

7.3.1 A system shall be specified and maintained to ensure that the ISO 11135-2014

microbiological quality and cleanliness of the product presented for sterilization is controlled and does not compromise
the effectiveness of the sterilization process

JSIRLE PR — MR R, DU OR KT i O M BB AN S V2 2 A, T H AN K B I R R BOR

NOTE Bacterial endotoxins are not destroyed by the ETO process. Guidance on testing for bacterial endotoxins is provided
in ANST / AAMI /ST72 and the applicable pharmacopeia

TE, EtORfFEAREMPRANG M EE K, ANST / AAMI /STT2RIE F 025 St 9 25 2RI HR 4 1467

D.7.3.1 Guidance on testing for bacterial endotoxins is provided in ANSI/AAMI/ST72 and the applicable pharmacopeia
ANSI/AAMT/STT2RUFHSCH) 2 4R 0 T 41 A 25 2 A0 96 7

7. 3.2 For single use medical devices, an estimation of bioburden at a defined interval shall be performed in accordance
with ISO 11737-1. For reusable medical devices, an assessment of the effectiveness of the specified cleaning process
and, if applicable, disinfecting process, shall be performed.

FZISOL1T37- 1A ZER, I E IS — PP FH BT (0 A= 07 B EAT PPy o 0 B B2 A P AR T e, 0o R A R I R A = A2 (n
& ) A A REAT VY 5

NOTE Requirements for information to be provided for the reprocessing of resterilizable devices are given in IS0 17664.
Information for the assessment of the effectiveness of cleaning and disinfection processes is given in the applicable
parts of ISO 15883 series

FE: IS0 176642 i 1 A 5 A K B a5 A PR A B3P 75 B2 (1A 0L T 25K . TS015883 R BIBRHAE I 2 A A il T i A #pd A A
BAEIFOAE B

D.7.3.2 In health care facilities, attention to microbiological quality will comprise having strict procedures for
collection and handling of used, ISO 11135-2014

reusable medical devices, and for validation and control of the cleaning processes for reusable medical devices in
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accordance with the medical device manufacturer’ s instructions.
FEEST ORAEHUAE TR0 o B 0 458 ™ A 0 W) B S Y 7 s B OSSR AT AR BRI R, DB m] S S A Y 7 S Bl s e i A g s )
AN UE AT B BT S e 7o (R B
When using the bioburden approach (see Annex A) bioburden testing should be performed at least quarterly. The period
of monitoring can be extended following a documented risk analysis that considers the following: the use of product
families, historical data, statistical analysis, manufacturing frequency and product design.
AR A R TT 1 (M RAT, 2T — AR SR o MR B 9T AT AR SCAAL ARG 7 A R g, T =518 N 31
A ERIE R . PSR BEE . Gt b, HE SRR BT
7.4 Documentation ifi3f
The results of product definition shall be documented by the manufacturer of the device.
77 it AR 25 R e I R 1
D.7.4 Upon completion of the product definition the following should be documented:7Ef=fh € X 5E)E, FHIAFEMNIC
X
a) a description of the product configuration and how it is to be presented to the EO process (packaging and load
configuration). The specification should also include or reference the required SAL, as well as evidence for, or
assessment of, the compatibility of the product with the process.
7 IR B R AT PR AR B IR (B3R 70 o« MVEN B S BB 2 BORSAL, R who K i 23 B A RS BTl
b) the result of the comparison between the new or modified product and the ISO 11135-2014
existing validated product(s). This result should clearly demonstrate that product complexity, materials, packaging
and load configuration were assessed.
O B G 77 i T CUIRIE ™ A EEE S R o EURLEE RN A AR VRN P S R RERE. BRI T K
¢) evidence or assessment of the bioburden of the product and its resistance relative to the internal PCD.
P SR A 5 R S L P9 ERPCDL g L A IE B AP
d) the documented conclusion that the new or modified product is suitable for adoption into the product family/processing
category specifically referenced in the current validation study to achieve the specified SAL. This conclusion should
include or reference any results from additional tests performed to supplement the existing validation study and any
further testing performed for confirmation/qualification for routine release of product from the existing validated
cycle (i.e. residual testing, functional testing)
AR 24 B A] 3% BIHLE IR SAL B IR ST 45 AT i BRSO ™ @ & VAN e/ I LR B S I 18 . 245 s a2
B9 b 78 DA B CHIE FE ISR IR R8O 28 2R, i SR8 72 B0 B A PO KB S0 o 7 i ) 5 AT T R — 22 R ey 46 2R
(U FR B, hEe M)
This documentation should be approved, retained and retrievable
KBS AE . ORAFFI AT R R
8 Process definitionidFEE X
8.1 The purpose of this activity is to obtain a process specification which can be applied for the sterilization of
the defined product (see Clause 7) during the validation studies.
FERBERIIYIE], O EL5E SO i AR B A — NI R
8.2 The sterilization process applicable for the defined product shall be ISO 11135-2014
established. The defined product includes new or modified product, packaging or loading configurations
JSIEESTE SO IE 2 KRR . 8 SO AL BRI B 7 . B T 5
D.8.2 The result of the process definition activities is a detailed specification of a sterilization process. The
selection of the sterilization process that is to be used for medical devices should include consideration of all factors
that can influence the efficacy of the process. The following should be taken into account:
R SR 45 RS VA K B AR RS . BT 88 ORI R e 3 B 2 RE S A I RE ORI I LR KB 18 o STRE A T
TN :
availability of sterilization equipment;

K e P A
— range of conditions that can be achieved within the available sterilizing equipment;
T FH K R A Y REIK 2 S AR

— sterilization processes already in use for other products;
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CUH T oAt ™ b R K T 1 A

— sterilant to be used (i.e. 100 % EO or EO mixed with diluent gas);

K70 L, 100%E3R & F B 57 IEO)

— product limitations (i.e. temperature, humidity, pressure sensitivity);

Fe R R, R R R RS ]

— requirements for levels of residual EO and/or its reaction products;

EOAN/ B ML ) R 5 B KT 1 225K

— results of process development experiments. ISO 11135-2014

— RIS

During process definition, a manufacturer will use microbiological testing and other analytical tools to help establish
an appropriate sterilization process for a medical device.

FE7 it 8 SCYIE], )36 PR S P A A Ak B A At 23 M T B B 57— A i () B2 T e K R A

The sterilization process parameters to be established include:

K RS HON A -

a) temperature range within the preconditioning room (if used);

FRALFE = Py L 3 D Al B PO Y

b) relative humidity range within the preconditioning room (if used);

TRAL PR Py [ 3 ] AR RE O PR Y [

¢) time set point and range within the preconditioning room (if used);

TiAb = A A5 ] I TRD 58 o e T

d) vacuum and pressure levels and rates of pressure changes in the sterilization chamber;

KB PN LR 7K R A A v

e) if used, confirmation that chamber recirculation operational during sterilant dwell;

AR, BRI B 0 P K B PR A R AR AR A 5

f) temperature set point and range within the sterilization chamber;

I AR PN BRI PEE 158 B T

g) humidity control set point (pressure or %RH) and range within the sterilization chamber environment; IS0 11135-2014
I AR AT P RO PR ) ¥ [ 0 BRRH] &% 15

h) EO and diluent gas (if used) injection pressure set point and range; this will include EO concentration if EO analysis
equipment is installed on the sterilization chamber;

EO K FOR B A 0 80E rU VB L WUREOZ T % AR TE K BAE, IR BEOIKE .

i) EO dwell time; EOfE B[]

j) setting for the in—chamber gas flushing prior to the removal of the load from the sterilization chamber (if used);
77 it KT A AT AORE N AR TS SR BE 5

k) temperature set point and range within the aeration room (if used);

R EE P R T e R Y B (A A

1) time set point and range within the aeration room (if used);

P2 PAY N TR 3 e 9 ] (s

m) air flow/changes parameters

TRIEN /S

NOTE For reference in the development of sterilization processes, Annexes A and B provide requirements for determination
of cycle lethality

H, REWSREF RIS, MARIBRLR K A SRR 2R

For health care facilities, for reusable medical devices that will be reprocessed in the health care facility, the
manufacturer is expected to provide validated reprocessing instructions, which are based in part on the process
definition. It is then the health care facility’ s responsibility to review this documentation and confirm that it
can follow the medical device manufacturer’ s instructions using its own equipment and sterilization processes. The
health care facility’ s purchasing procedures should require that, prior to the purchase of an EO-sterilizable medical
device, the ISO 11135-2014

reprocessing instructions be evaluated to confirm that the device is compatible with the equipment and sterilization
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processes that are in use at the facility. See also ISO 17664

X T BT OREENLR, 78 BETT R AEEHUR S P 0 A m] B A2 A BT 8 b, 0 P 4 PR OG E 1 At 2 T e e SR PRI Ui A o e A A
T T SR AL SRR I T R R T e R ok St o1 X6 7 ) 15 ) S BT DR LA B B4« FEBO K R T AR I AT, B2
I7 PRAENURA BRI TR e B SR VAN (K F 0 B, SR ™ b SRS H AR KK R LA K TR B %

If the medical device or packaging manufacturer supplies instructions for reprocessing that are not specific enough
or not appropriate (e.g. an EO process with 100 % EO, where the health care facility uses a mixture of EO and diluent
gas), the facility should either perform a validation or assess the appropriateness of its own reprocessing method,
based on materials effect data and reprocessing instructions for other devices. If the health care facility is not
able to validate the product or assess the appropriateness of its own reprocessing method, it should not reprocess
the medical device

DR SR T 5 B 2 1 3 R R AR 0 P ID I 8 3 B 2 AN S8 20 R BN IE ) (T 100%FEOTE AR, {EL B ST CRAEHLAG £ T i R EOTR & 44
BT ORAEHUA REBEAT BN, BOPPAG B ORI CORARE S, 25T HAR BT S8 in Ut ATAP R i el . SR BT RN LAY
AN SPGB SN LIk aaE e, Ma, 7 ORMEN AR RN T AN BEST 2.

8.3 Process definition activities shall be performed in a sterilization chamber (developmental chamber or production
chamber) that has undergone Installation Qualification (IQ) and Operational Qualification (0Q) procedures (see 9.2
and 9.3).

TR RE ST B SR £ TQRI0QI 72 (Y K AR (BIFACHE B2 74D VAT .

D. 8.3 A developmental chamber is usually a smaller vessel than the production chamber and can be used to perform studies
to support validation. ISO 11135-2014

F A TR A 1 e A P M KA, (ELREFH T 3EAT 0T 72 LA SCHRR A

Using a developmental chamber does not preclude confirmation of PQ in a production chamber

i P A K R AEAS B A M K R AR I PQAF A

8.4 Documentation and records shall support the validity of process parameters and associated process variables as
defined in the process characterization (see 6.2)

SCAFAIC RN SR AR (L6, 2) T AT RE 2 B A B AR S R A B A 2

D. 8. 4 When establishing process definition it is important to consider the impact of the selected processing parameters
and their tolerances on the safety and functionality of the product and its packaging. As there are a number of parameters
within a sterilization process, (temperature, humidity, pressure changes/rates, EO concentration and time), it is
impractical to assess the tolerances of all combinations of all variables. A determination should be made as to which
variables will have the greatest impact, and those should be assessed

HHE R E N, B RSB RE S BN EA 10~ 220 22 2R i S A3 D e O B2+ B . K R V22 280
CIREE . MRBE B3 /id e, EOIREERI ()], PPN BAE A M AZRAMLEIRR . B9 N8, PHmE R,
HEME.

Data supporting this activity can be collected from alternative studies, e.g. product and its packaging validations

product and its package stability test studies, accelerated aging studies, etc. Alternatively, data can be generated
from a specific challenge cycle(s) in a developmental or production chamber

AT AN E AT 50 P £ S E s s, i, 7 e, & B IG AT 7T, IR BT A . Ak, #
5T UMK AR A B A 7 P 2 R RO Bkl e S b 7™ 4. TS0 11135-2014

8.5 The rate of microbiological inactivation provided by the specified sterilization cycle for a specific
microbiological challenge shall be determined, using one of the methods described in Annexes A or B or by an alternative
method that demonstrates the product has achieved the required sterility assurance level (SAL).

FHI B SRA BB A (177 2 — BRHE A 7 i 28 B 7 2R T ARUEZKF RO BTV, D52 B2 I P BB 28 5 SR K T 39
K JE e R R

8.6 Biological indicators (BIs) used as part of the establishment of the sterilization process shall

R P puk L iSTHI L G ek 7k =Py i B VA

a) comply with ISO 11138-2:2006, Clause 5 and 9.5,

FFA1S011138-2: 2006, 5F19. 5547 [ R

b) be shown to be at least as resistant to EO as is the bioburden of product to be sterilized, and

RPIE LRI 2D S KB = B AR SRS A

¢) be placed within an appropriate PCD.
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JRE T —FiE 2 PCDAN

The appropriateness of the PCD used for process definition, validation or routine monitoring and control shall be
determined. The PCD shall present a challenge to the sterilization process that is equivalent or greater than the
challenge presented by the natural bioburden at the most difficult to sterilize location within the product.

RN F T FE 5 S AN E B AL AN ] A PCD R @ F s PCDX Rl R 1A Bk il A 82 DR T Bl 48 T 7 i o s ¥ 2K BT B A6«

NOTE For information on the selection, use and interpretation of biological indicators, see ISO 14161. ISO 11135-2014
e AR YIR R A AT T T R4S 2 L 1S014161 .

D.8.6 A number of approaches can be used to show that the BI is appropriate.

AT CLHVR 2 7 AR R ABLE G ) :

Approach 1 &1

This approach is to use the rationale that most of the microorganisms found on product present a lesser challenge than
the reference microorganism. This approach is applicable when

AR A F P S B B A A A B v LU v R A (R SR . XA RS, X

a) the BI used in the PCD is in accordance with ISO 11138-2:2006, Clause 5 and 9.5, and
FIFPCDIIBIFF 4 1S011138-2: 200615819, 553K, Al

b) the product bioburden is consistent, and is not likely to contain highly resistant microorganisms.

77 i R AR S — B, AR R & Rt ) .

In this approach, bioburden trending data should be available and should demonstrate the consistency of the bioburden
regarding the number and types of microorganisms. Manufacturing processes and product contact materials should also
be evaluated to ensure that potential sources of bioburden are identified and controlled.

FEIXANTT IR, A S B A R Bdls A T 45 21, FF BAIE B AR R S E R SRR A — B .

Approach 2 &1%2

This approach is to use a test of sterility of the product and PCD, following a fractional cycle. The results of this
study should provide a means of lethality comparison using survival data from the tests of ISO 11135-2014
sterility for the product and PCD.

AR, R, 77 APCDRI T e . XA ST 45 SRR AL — AN 7 S FMIPCDIE Bk 2 A7 5 B a7 2R S8 0 LR
7.

Typically in this approach, product tests of sterility samples and BI/PCD are exposed to fractional cycle(s) with the
intent of achieving negative growth for all product tests of sterility and survivors of the test microorganism from
the BI/PCD.

HHAROLR R S IO R AR S RIBT/PCD B e T ), 3 AN S REIE B A A 107 i T iR [ T BT/ PCD AR A A ) 1k 6
G R

Approach 3 &3

This approach can be applied in cases where XANf2REMN FH7E

a) the product bioburden challenge is equal to or greater than the challenge of the BI within the PCD,

77 it AR SR PR T B T PCD BT kR

b) the product bioburden contains highly resistant microorganisms, or

77 i AR R A S R AU A, 5]

¢) where a BI with a lower population than required by ISO 11138-2:2006, 9.3 is used in the PCD.

PCDA FH A A2 T 1S011138-2: 2006 U5 () K4 BT

In this third approach, the lethality challenge of the bioburden and the PCD can be based on direct enumeration methods
and/or fraction—negative methods. (See ISO 14161)

FEIX S = Mg derh, BTSN/ sl R YT Ak A D00 7= i 2 57 SRR PCD 2R AL 1 Bk il o

If there is an indication that the challenge posed by the product bioburden exceeds that of the PCD (i.e. if the PCD
is not appropriate), one of the ISO 11135-2014

following can be used:

A SR B A SR PR M PCD [, BN ERPCDANE 2], AT R ATk —:

a) select a BI to use within the PCD having a higher population and/or resistance;

P BAT R B AN /BT AT BT T INPCD Y 5

b) the product can be pre—treated before sterilization to reduce the bioburden numbers;
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¢) the product, the process or both can be evaluated to determine how to reduce the bioburden number or resistance
(e.g. by changing the raw materials or manufacturing process used, by improving the manufacturing environment, or by
modifying the product desi gn)

B AT . L E R R B =3 A A R PR [ SO AR A T, R A A B, B B O
it]

d) develop a new PCD.

TF A —ANHHIPCD.

If any of the above changes are made, it is important to verify the effectiveness of the changes.

SR U AT BIR AR, BOAIEIX S AR A R A R o B

Product design might not allow a BI to be positioned in the most difficult-to-sterilize location of the product. In
this circumstance it might be appropriate to place the BI in a location to which the relationship with the most
difficult-to—sterilize location can be established. Additionally, in many medical devices the most difficult-to
sterilize location contains a low number of microorganisms, and therefore the challenge population may be more closely
linked to the bioburden of the product. ISO 11135-2014

77 it B A BETCIA R B O] 7 it B e K T OB AL o AEIXAOIRIBE T, FBIIRE] —A> T € 5 ool KB Bz A SR IR AL & 2 . 9
bb, FEVFZBETT AR B e KB AR AL A AEAE & A BUD IR, RAE . Bk 577 i A S R R

Different types of PCDs are described in D.7.1.6. Methods similar to those used for determining the appropriateness
of the BI can be used for determining the appropriateness of the PCD. A PCD located within the confines of the product,
in the product shipper or product shipper case is an internal PCD, whereas a PCD located between shipper cases or on
the exterior surfaces of the sterilization load is an external PCD. Internal PCDs can be used for routine product release;
however, external PCDs are usually used as they are easier to recover after completion of the sterilization process.
Studies conducted in a development chamber can be used to demonstrate the comparative lethality challenge of the internal
and external PCDs; however, consideration should be given to the effects of load volume and production sterilizer
performance when performing these studies. If the development chamber is not capable of duplicating the production
process then the comparative lethality challenge studies should be conducted in the production chamber.

FED7. 1. 6 PR 7 % AR ANHIPCD. 5 TR AR A i B SR VAT SR Al e PCDRIE BV . AL AN, SR TR 6
B, BB RN RIPCDR HRR NN FBPCD; BRI, AMBPCDIEH /& K B 2 b B R B RIS VEAE 2 A BT AIT 5 7T DU SRALE
B N FEPCDAI AN ARPCDARSE BRI AT LA . ARTTT,  SEAT KRR TN, 7575 B AR ARAN AL P M K AR AR PR A5 o X 75 B8R )
8 A 77 K R A S BRI S MR AT DAl . G SRS AR A R I A P i AR RO RE T, B4, REAE AR A 2 N R AT R SE
IR LB 5T

The comparative lethality challenge of the internal versus external PCDs can be assessed using concurrent exposure (s)
in a fractional cycle(s). The resulting data can be used for:

JH [RIEE 8 5 1 J6 JA 39 (0 7 2R VA A B PCD A A BPCD KA SE A B R L XS5 R AEAT 1 TS0 11135-2014

a) making decisions about which internal PCD is appropriate to validate the sterilization process;

JEIT A FHEPCD FH T BRAIE K BT 2 18 24 R 18 5

b) evaluating candidate designs for external PCDs (i.e. for routine monitoring of the process);

P SMEPCDR T [, AT R AR A .

c) assessing the equivalence of new or modified products for adoption into a validated sterilization process; or
PG 2B KT 2050 7 i s S0 1o 7 it R 45 [ 12

d) deciding if a new or modified product or internal PCD should become the master product for a product family or
processing group.

TRAEFT= iy BREGER P BRI AT RO BO 7 A A

There can be instances when it is desirable to compare the lethality challenge of one PCD to another without comparing
both to the challenge of the product. This is often used when an internal PCD has been proven to be appropriate and
an external PCD is being introduced for monitoring routine production cycles for conventional release or when it is
desirable to change to another external PCD. In this case, a method of evaluating the appropriateness of the PCD is
to demonstrate that the external PCD presents an equal or greater lethality challenge when compared to the internal
PCD. Typically this is done by performing a single fractional cycle that compares the fraction—negative results of

the internal and external PCDs. If the lethality challenge of the external PCD is less than the lethality challenge
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of the internal PCD (not more than 20 %, United States Pharmocopeia Biological indicators for Ethylene Oxide
Sterilization), the PCDs may be considered equivalent since this is the confidence level of the biological indicator
used within the PCD.

FRESAEMEDL, AP EPUEAT AL, (AR NPCDKIHL . FEAHIZTS0 11135-2014

24— PIFPCD A UE B & 24 1, AT B 51N —/NF (1 SMEEPCDRY o ZEIX P00 T, iF B PCDIE B 14 ¥ 75 23 3 sz gt & A P #BPCD L 4
UERH AMPCDRHT 155 T B T W EEPCD o i R AMEPCDRIARS 570 /N T N B S S8 A B0 (A2 T 20 %), PINRE TN
&R

NOTE It is not uncommon to find an external PCD in a less difficult—to-sterilize configuration presenting a greater
lethality challenge than an internal PCD in a more difficult-to-sterilize configuration. It is theorized that this
occurs because the EO is removed more rapidly from the external PCD than the internal PCD, resulting in less gas exposure
time to the microbiological challenge.

VE LR K TR PR AR LA A 54 v R S B PCD AR 7T 1 vt 2K T PR R PR A v 10 85 1 A 0 S 00 5 A ) 19 0t R AN
e MR EVF, XREINE0 AAMEPCDHHEH 2 E N A FPCD P HE H ERAF 22, 328 A PCD A s A= W S A o B R 1 I i) S —
i,
8.7 Commercially supplied biological indicators used in the definition of the sterilization process shall comply with
the requirements in 8.6 and all applicable clauses of ISO 11138-1.

T KR AR R SR T A A PIR R I REAT 5 8. 6% AN TS011138-13& HI 26 AR A 2K .

8.8 If chemical indicators are used as part of the definition of the sterilization process, these shall comply with
ISO 11140-1.

ISR B R A AL 248, BT 5 1S011140-THIZEK

Chemical indicators shall not be used as the sole means of establishing the sterilization process and shall not be
used as an indicator that the required SAL has been achieved.

WEERRFIA T NS K B R R ME—T7 5, A R AR RS FISAL LA BRI 7R 7). 1SO 11135-2014

8.9 If tests of sterility are performed during the definition of the sterilization process, they shall comply with
ISO 11737-2.

IR AR SOIR AT R A, WM& TS011737 2R 23K

9 Validation #fik

9.1 General @I

9. 1.1 The purpose of validation is to demonstrate that the sterilization process established in the process definition
(see Clause 8) can be delivered effectively and reproducibly to the product within the sterilization load. Validation
consists of a number of identified stages: installation qualification (IQ), operational qualification (0Q) and
performance qualification (PQ). Testing shall not commence until the procedures and/or protocols have been approved
TR H BOFE THE B R 7 T R e S b AR B A AT A A R R 25 i 0ok K B e o 1) 7= i B A K R 2« A el 22 5 SRR
B R R0, BRARIIEAMPERESE . 7EBESTFAATT, BN ST RN Attt

D.9.1.1 The object of validation is to document the evidence required to provide a high degree of assurance that a
specific process will consistently produce product meeting the required sterility assurance level (SAL). Product
sterilized in the validated process should be shown to meet predetermined specifications and quality characteristics
related to product functionality and safety (i.e. through product compatibility studies).

BAIARR) A A UE ] — N5 SE (AL R R AR 28 G — M A ™ HA 5 6 BERTC IR PRALE KT ZER K7 i B IEE o i b LA AR K R T 20K R
AP it L RE T 2 57 i DI REVE AN 22 R AR S I TIUE MRV AN BB RS AR (3837 s R FH PR ) o

Validation of the sterilization process should be performed according to an approved written document (e.g. protocol)
that defines the testing procedures and the acceptance criteria, prior to initiation of testing. This document should
be reviewed by a sterilization specialist(s). ISO 11135-2014

KA TR B AR $2 R ZE IR TT 4R BT e ik e () SR IR R e AN 2 e MU F T S (i, 758 4T . 1200 — 2 el 44K
B K o

The elements of validation, as defined in this clause, are

A% A R A

a) 1Q,

b) 0Q, and

c) PQ.
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In a health care facility, IQ and 0Q are typically performed by the sterilizer manufacturer, although they can be
performed by any qualified personnel. MPQ data might be available from the sterilizer manufacturer for general loads
FEGEST ORAENLA,  TQRIOQIE S i K AR BIGE R S, 448, JRiA LM N Rk >R B KRR 36 7 0 FH 7 il FOMPQSCH T
REAZIE 41

For health care facilities, this means describing and documenting the following:

XFBEST ORAENUR R YL, RN N S IEAT YR AL % -

a) the validation steps that need to be performed;

s AT HIB A IR

b) the way in which these validation steps will be performed, along with a listing of responsible individuals, departments
and/or outside contractors;

WP IRPATIOTE, STEN SRR/ B R R 44 B

c) the criteria for successful validation

BRI BRI o

For health care facilities, there is an option of contracting with an outside service to perform this validation; however,
the health care facility is still responsible for ensuring that the validation complies ISO 11135-2014

with the requirements of this International Standard.

X BEST ORAEHUR R, & T BLIE s AN LR SERERAIA . ELBE ST CRAEN LA D SR N0 PRUE I AT & A KR E 2R A1 Tt

9.1.2 1IQ is undertaken to demonstrate that the sterilization equipment and any ancillary items have been supplied and
installed in accordance with their specification.

TQAEAIE W K BT K PR L% R PR 3R 222 5 il

9.1.3 0Q is undertaken to demonstrate the ability of the equipment to meet the performance requirements of its design
specification

OQ IE B K B A FA P8 R A2 BT RV R PR REZESK 5

9.1.4 PQ is the stage of validation that uses product to demonstrate that the equipment consistently operates in
accordance with predetermined acceptance criteria and the process yields product that is sterile and meets the specified
requirements.

PQIE S H ™ i IR B, IR W e e SA% IR TUE AP USE N2 AT, KB RERE RS A i T T, TR R L AR

1Q and 0Q may be a one—time exercise for the specific equipment being employed for a sterilization process. PQ should
be carried out for each new process and/or product to be validated to demonstrate that the process complies with
identified acceptance criteria and is capable of delivering the required SAL to the product.

YR E F T K I R B 14 vT AR St — IR TQAI0Q. A — AN T B DA B3I 7 i A/ O R A S ATPQ, DA I KT i R 755 5
FWSCHE], B ARAE = S SALIIRE 7 o

9.2 Installation qualification, 1Q

9.2.1 Equipment %&£

9.2.1.1 Equipment to be used in the sterilization process, including any ISO 11135-2014

ancillary items, shall comply with its design specifications.

AT KA, BIEEFIN I, RNAT& B e,

D.9.2.1.1 The supporting documentation for IQ should include descriptions of the physical and operational
characteristics of the equipment (including ancillary equipment). Examples of relevant documents include design
specifications, the original purchase order, user requirements specifications and functional design specifications
TQIISCHF ISR B e I BEARA R R PR IR . B, AL SCF AR BT IVE . SRIGAT 8. P BRI A D REBLTHHLYE -
The following are examples of equipment components that should be qualified to ensure that the equipment was installed
according to the applicable specifications and requirements:

N IS AR B TR, DL DR 08 T TN SR 2 e i % -

a) chamber and door construction;

FEZ AT S 5

b) seals and connections on chamber and piping construction (i.e. ability to maintain specified pressure and vacuum
extremes) ;

KR 2 R B AR DU BB AR (e SR RILE 9 AN RAE K BE )

c) supply systems for gases and liquids (e.g. air, nitrogen, steam, EO and water), including filters (if used);
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SRR (R B IR B0 FK ) MR RS, ORI EER Qo)

d) the electrical supply, which should adequately and consistently supply the power needed for proper equipment and
instrumentation operation;

FEHRGE, BEARR B AR IE IR TS . R A RR B2 A LI

e) gas circulation systems, where used; SAEH RS, (FafEHL 1SO 11135-2014

f) gas injection systems; SMEIFEANRG

g) vacuum systems, including pumps, pump cooling systems and piping;

ARG, OfFRE. RRANRFNEIE;

h) exhaust, emission control and abatement systems;

AL HEmdE s R R 5

i) other critical systems that could affect process conditions, such as process automation, safety systems, etc. ;
AR ARSI E R RS, MEREILRSE. ReR5E

j) the calibration of instruments (e.g. sensors, recorders, gauges and test instruments) that monitor, control, indicate
or record parameters such as temperature, humidity, pressure and EO concentration

WAL ] FOREGCRSE IR . W, R MEOIR D) MACRIIIREE (0, AR CRA EIRANRIAE)

k) the documented procedures for IQ should specify how each element of this qualification is planned, performed and
reviewed.

SR TORE e R R E B — M UETT R A2 WAt AT A A%

9.2.1.2 Sterilization equipment shall comply with the applicable safety standards

KT BEA& AT IE H i 22 A bRt o

D.9.2.1.2 Guidance can be found in IEC 61010-2-40

ICE 61010-2-404& 4}t T #67 .

9.2.1.3 The operating procedures for the equipment shall be specified. These operating procedures shall include, but
are not limited to

JSEEE TR BB A R TG . IX SRR R, (AR T

a) step—by-step operating instructions, ISO 11135-2014

B HRIEE T

b) fault conditions, the manner in which they are indicated, and actions to be taken

WS A, R R 7 ORI AL B It

¢) instructions for maintenance and calibration, and

YEPRAIRHE UL, AN

d) details of contacts for technical support.

PRSI R NI PRI{E B .

9.2.2 Installation qualification

9.2.2.1 Installation of the equipment and all associated services shall be in accordance with the architectural and
engineering drawings. The installation shall comply with all pertinent national, regional and local regulations.
B 222 ST A AH R IR R AR 55 2 A5 A S A AR PRI AR R s 22 B A AR K L b XM 7 s A 25K

D.9.2.2.1 The location in which the equipment is to be installed should comply with all pertinent national, regional
and local regulations

B LR AL BT A A A R 2K s DA 5 920

9.2.2.2 Instructions for installation shall be specified and shall include instructions pertinent to the health and
safety of personnel.

SIS AR, TR AR P N N G {22 A AR SR A5 B 5

D.9.2.2.2 National and local requirements for occupational health and safety should be consulted as to how they apply
to potential EO exposure

B2 R ORI 7 A G B T EORRS I HR Y 22 4 b5 i SR

To protect the health and the safety of personnel, equipment that detects ISO 11135-2014

atmospheric levels of EO or gas mixtures should be installed near the sterilizer and anywhere else where potential

exposure could occur.

NERAPT N G B 22 4, 1 KT 45 B I B PT R SR AR EORR KR AT AT HL it 75 7 2 B 22 < K EO B B UM B B ) 4
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EO safety is achieved and maintained through a combination of factors that include:

KB AYEFFEO 2 A MR AL 5 PR 3R B4 -

a) proper design, installation and maintenance of systems and equipment;

AGMBER GBI ZRAYE,

b) compliance with applicable regulations for occupational health and safety and for environmental protection;
B R RO A AT 22 4 BV AT AR BV ;

¢) development and implementation of policies and procedures that support safe work practices;

A SR IR BEAIRE P (O A AR AT

d) atmospheric monitoring in areas where EO exposure could occur;

AR AT i 5 2E BOMEE i X 45k 10 K

e) use of personal monitoring devices as appropriate;

S, AR E

f) personnel training; AR5

g) periodic audits of equipment, personnel and processes to ensure on—going compliance with design specifications and
with the facility’ s policies and procedures.

Mg ANRAMLZMERFEZ, DURIEG AR SR I BOR IR T

In health care facilities IQ is generally the responsibility of the sterilizer ISO 11135-2014

manufacturer, while in industrial facilities it is often performed by site personnel in conjunction with a factory
representative. If the IQ is performed by the manufacturer, or by a third party, the facility is responsible for retention
and management of documents and records relating to the purchase, installation of the equipment

FEBEST ORAENLAL, TQUEEH R KA I R K 5T, (HAE AL, @ s TAEAN RS TAGREC &7 I RIQHHIERN, Y
B=TTHEAT, WU 5RO S SO AL SR R ORAF A B4R T

9.2.2.3 Conditions for the safe storage of EO shall be specified to ensure that its quality and composition remain
within specification.

SR E EOWAE IR 26 A, LA DREO M) BT & AL A AR IFFAE VA TSR N

D.9.2.2.3 The storage conditions for EO should be in accordance with the EO manufacturer’ s recommendations and all
applicable regulations

EOW A5 2% AF I8 A2 O] 145 7o 7 A 4 B0 FH RV L R

9.2.2.4 Prior to 1Q, the calibration status of any test instrumentation used during the IQ shall be confirmed
SEHETQRT,  IAAIAFE TQIYIa] A AT B8 SR AR HE IR 2

9.2.2.5 Drawings of the equipment as installed, plumbing and other ancillary equipment shall be finalized during IQ.
TQUAI), 22t # i 7K S L Y 1 6 ) PRI AR 2 5 B

D.9.2.2.5 Drawings, process and instrumentation diagrams (P&ID), and schematics should be checked against the
as—installed configuration and updated where necessary

RIXF IR ARG, T ZAXRIE (PRID) LB B A L 224 (A A, o B BEAT ST

Drawings and parts lists for the equipment should include:

BEE BRI R AL HE . TS0 11135-2014

a) pipe work and instrumentation schematic drawings (i.e. process and instrumentation diagrams);
FIETREMOGEREE (I, 2R ;

b) a list of other pertinent mechanical and electrical drawings and their location;

NG PRI e RN S AT R R VAR L

¢) a list of critical instruments and devices, particularly those influencing process control, for which physical
characteristics and manufacturer performance claims (e.g. accuracy, repeatability, size and model) should be kept on
file;

REACRANGE B 5, Ryl 2 B 2 o RE P i AR AR B, RS 58 v BLORAF I e AR R AR B 1) ) B AE R 1 3 P A S A RN 3
BVERE (WREHIRE. PR IIME. MUk, BUS5E) A9SCfF;

d) process control logic or software documentation necessary to support validation, including control system layout
control logic diagrams and application software (computerized measurement and control systems) such as program listings,

flow charts, ladder logic diagrams where applicable and strategy diagrams.

SCHREBA BTG 75 (I AR AR 2 AR B SO, BRI R G R S RS B G = R R 50, 41
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®. AR BEEZEE GdEh), Sk,
9. 2. 2. 6 Changes made to systems during the IQ shall be assessed for their impact on the design and process specification
and documented in the design history file
TQMIE], MIPPAG R G AE EXR A ARV IR, i sRAE it se ek
9.3 Operational qualification, 0Q
9.3.1 Prior to 0Q, the calibration of all instrumentation (including any test ISO 11135-2014
instruments) used for monitoring, controlling, indicating or recording of the sterilization process shall be confirmed
(see 4.3.3).
FEOQZ AT, M T KA R . 42 FR7R BC s T AR (BB IR (&%) BEAT I AME
D.9.3.1 The following information should be documented for all instrumentation used for monitoring, controlling
indicating or recording:
RG] T HEI L 42 $RR sl kM A SGRI R AIE B
a) equipment identification; & Srhrii
b) calibration schedule; 367X
¢) actual completion date for each calibration, as well as who performed it; S —IX&HETERMILERHEY, KEEUEFAT
A
d) the next scheduled calibration date. F—Xit Xl #E H I
9.3.2 0Q shall demonstrate that the installed equipment is capable of meeting its operating specification
OQINZHIE B 22 e ) 5 % RE ot a2 FLaR A RV (1 g
D.9.3.2 0Q for EO equipment is carried out either with an empty sterilizer chamber or using appropriate test material
to demonstrate the capability of the equipment to deliver the range of operating parameters and operating limits
contained in the process specification. This range of parameters and operating limits should include the initial
sterilization process that has been defined in process definition (see Clause 8).
AR 2 R KR R B 3 24 R B A R R S EEO B 48 FRI0Q,  LAE IR A AE AR 2 5030 B N 3847 ¥ 88 0 ANAE B0 35 i RS 1) AR A IR
TIBATHIAE ST X RIVEAESHONE AT BRG] S EAR AR R g b ERUE BIIR KT L (AR 8) .
0Q should also determine the performance of associated ancillary systems. For example, the capability of the EO vaporizer
to achieve a minimum EO input ISO 11135-2014
temperature
OQISZAfl E A R M B RGE M PERE . W1, EOIRALARAENRIR L NIRALEO g
The system software (e.g. computerized measurement and control systems) should be tested in all fault conditions during
0Q. The user is responsible for assuring the software is validated
OQHAIR], FLTEFTA itk S A RGU R (W, tH BN E A H] R S0 #HAT 0 . J)E BA DA R A & I 54T .
0Q can include the following when using a predefined cycle:
2K TIUE B A IS, 0QAT e LS T 41 :
a) Preconditioning Phase TRALFRRNEX
1) The pattern of air circulation throughout the area to be occupied by the sterilization load(s) should be determined.
This can be performed by smoke tests in combination with calculation of air change rates and anemometric
determinations.
JSEAF R TR K TR il CRE3) A REAN TRAL PR IX (0 2 SPE R X n] DU 5 2 SR SR R v SR X 00 5 AR 46 5 0 55 D0 ok
AT -
2) Temperature and humidity should be monitored throughout the preconditioning area over a period long enough to
demonstrate that values are maintained within the desired ranges. The temperature and humidity in a number of
locations distributed throughout the preconditioning
area should be determined
JSE3E I A AR K P J T R A AL PR IX 0 U BRI, DAGIE B UL S R B2 e OR A AR R AT TR P o JSE R A TUAL X 2
AL AR FE AR
NOTE See Table C.1 and Table C.2 for recommendations on the number of temperature and humidity sensors.
FE, R R AN AR SR A ) EC R A MLARC. TRISRC. 2 TS0 11135-2014
b) Sterilization Phase KB

1) If inert gases are used instead of EO, account should be taken of the differences in the relative heat capacity
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when assessing the results.
WRASTE AR EOREATOQIZATIN 5 4 1Aty 45 SR I AR £ A L ) 7 B R AN R Ak
2) Temperature/humidity distribution: Temperature/humidity sensors should be located in those locations that are
likely to represent the maximum temperature differential, such as locations near unheated portions of the chamber
or door and locations near steam or gas entry ports. The remaining temperature sensors should be distributed evenly
throughout the usable chamber volume.
it FEE AR P2 o - U B8 /6 PR A SRt W B AE AR B KU 22 S A B, B R A AR B TR R AL, eI 28R B Uk
BENFAFAOALE o ORI LA IR 15 5 0 A £ 7] FAE S AR AR A
NOTE See Table C.1 for the recommended number of sensors
TE, TR MR AR RO BCE N LARC. TRIRC. 2
3) In empty chamber 0Q exercises, the recorded temperature range, within the usable chamber volume during EO or
inert gas exposure, of * 3 ° C of the average recorded chamber temperature at each time point should be obtained
after an equilibration period. When the 0Q exercise is carried out using a loaded chamber, then the £ 3 ° C tolerance
might not be achievable.
OQIE AR FHEATIY, TE—ANFHTM MG, CRAIREEVEH, EEOBUEM AR RO T, & — AN E] S 10 S AR = iR
PP ZE AL £ 3 ° Co HMOQIERHVRIL TR, +£ 3 ° CAIAZEALIAIEE].
4) chamber leak rate (performed either under vacuum for subatmospheric cycles or under vacuum and at pressure for
superatmospheric cycles); ISO 11135-2014
A2 R 4 R T 15 R B A7 A 39 )
5) pressure rise on injection of steam during the conditioning phase;
S HEBY B ZSIRIE NI 1 R 77 BT
6) the temperature of the injected EO-gas should be within the volatizer specification or above the boiling point
of EO (10,7° C at atmospheric pressure);
BOAUMARTE N il MLAE ¥ A I P 2 FEOB /3 (10. 7°C, KRR
7) pressure rise and rate of attainment on admission of EO and correlation of factors with which it is intended
to monitor EO concentration;
EO NI ML TH i, DB MEIR LA SR B SR I Uic e
8) depth and rate of attainment of vacuum used to remove EO;
FIT £ BREOR 75 FE AN L A
9) pressure rise and rate of attainment of pressure on admission of air (or other gases);
R (BT S NI B S s A ) T
10) number of times these last two stages are repeated and any variations in successive repetitions;
B A =AY B I RO S8 I AL TR
11) the reliability of the supply of filtered air, inert gasses, water and steam;
£ SV el TN (1 R N NI/ N | P
12) replicate cycles should be carried out to demonstrate the repeatability of control;
o St 7 A 40, DAGIE W s ] ) L LA
13) a chamber wall temperature study should be completed to verify adequate ISO 11135-2014
temperature uniformity provided by the jacket heating system. The study should characterize the temperature profile
for comparison on a periodic basis to ensure the system continues to operate effectively
JS2 58 AR BE I FE BT 7T, DARIE B S 2 I SR G #7820 B 35 23 4
RANBITFE AL IR L E W LU (K, AR RO #A R GeAT Rt R 858 4T
¢) Aeration Phaseifi KB E%
1) When performing aeration, the temperature profile of the aeration area should be determined in the same manner
as recommended for preconditioning areas. The air flow rates and air flow patterns through the area should also
be determined
GBEATIE KA B, SR S T B — A 07 2, D T KX IR B s o A NI XUX A 2 SR B 2 A 2 SR s
9.4 Performance qualification, PQ
9.4.1 General

D.9.4.1 PQ consists of rigorous microbiological and physical testing, beyond routine monitoring, to demonstrate the
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efficacy and reproducibility of the sterilization process. PQ is normally not started until after completion and approval
of the IQ and 0Q testing. Acceptance criteria should include conformance with the specifications for the sterilization
process parameters and microbiological challenge. PQ activities should be clearly defined in a written document (e. g.
protocol). Where elements of the PQ are carried out by separate parties, those parties should approve the relevant
documentation. See 4.1 and 4. 2.

PQ R B A B A BRI A 1 R R AL N, SRIER K B R A RO R U . 7 TQAI0Q5E At HE R,
T AHEATPQ. S ME N AR K I R S HONE S PR — Bk . PQIF B R 4 M 7E 58 BRSO (i, 77 58) %8 Lo AVEPQ
ITCER EMR A R AT, PR HERE R SCAF . TS0 11135-2014

9.4.1.1 PQ consists of both microbiological and physical performance qualification and is performed in the equipment
used to sterilize the product.

PQHITMAE I RE AN B BRSO AIE L B, JFAE T K% i R e & i AT

9.4.1.2 PQ shall be performed on the introduction of new or modified products, packaging, load configuration, equipment
or process parameters, unless equivalence to a previously validated product, packaging, load configuration, equipment
or process has been documented. (See 7.1.2, 7.1.6 and 12.5.)

FIAFTH B SGE L i i R, T WA BOITESH, MBMTYERERE, BRAFS TR EAWAER™ 6. ke, FETTA,
WA R S EC LR, (7. 1.2,7. 1. 64112 5)

9.4.1.3 PQ shall use product, or material representative of that to be sterilized routinely, to demonstrate that the
equipment consistently operates in accordance with acceptance criteria and that the process produces product that meets
the intended SAL.

PQR A A ACRNE I 7 S B RE, - AR B 45 B8 AT A5 A RSO I A 2o R 7 it 96 A2 TR AOSAL 2K

9.4.1.4 The manner of presenting product for sterilization, including the load configuration of a product, shall be
specified.

I RE K B R 7 i R A A, AFE ™ e T 5K

NOTE If saleable product has been used during validation, 7.2 provides information concerning the product quality for
patient use and 11.4 provides information concerning the requirements for the release of sterile product.

U SRERIA A R TR 7 0, 7. 255 SR AL 1O K g B P S BRI 8, 11 4SRRI 198 BB B ST B B & A
B

D.9.4.1.4 In specifying the presentation of product, both load configuration (the composition of the load) and the
placement of items within the load should be considered. ISO 11135-2014

FERSE (77 i A 2, 8025 R AT R B 7 i T

Typical load parameters to be defined might include stacking configuration, overall density, dimensions, material
composition, and use and type of pallet wrap. Load configuration should be documented for each sterilizer. If routine
sterilization consists of product loads that are less than the full chamber, then the MPQ/PPQ should incorporate the
minimum load.

E I HSHOT RS T SRR R AR R T B AR Y B — KR R8T I RO . i A
WK B H LT AR /D 7= i BB B, B4, MPQ/PPQI A4 e /N 3K

Product placement should also be specified. In a large industrial sterilizer, this would refer to the positioning of
cases in a pallet or tote. For smaller sterilizers, as used by health care facilities, this refers to the positioning
of baskets, packs and rigid containers on a sterilization carriage or carrier.

JS25E SO b TR Tr i . AERCRI DK BAE T, RO L Bz f AN Rz BAR Bt 525 . X TR KT, BT R4 AL
RIS, IR O B as i AN A B e it 5% .

The product and load used during PQ should be at least as difficult to sterilize as the most challenging load expected
during normal production. The load can consist of product or materials that have characteristics similar to those of
a load to be sterilized routinely. Changes in the load configuration can affect the lethality of a sterilization process.
It is important that the acceptable load configurations be specified. If multiple load configurations are allowed,
the load configuration used in the PQ studies should represent the most difficult—to-sterilize configuration, or should
have a known relationship to the most difficult—to-sterilize configuration. Some variations in the load size might
be justified as having no significant impact.

FITPQERT it AR BN 28 /0 5 TRl F T AR 7 R i K i 2R B B A TR P B X T o 2 8T LR 7 it B KT 7 it R PR A B )
MORHH R 2307 UL AT TS0 11135-2014
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RESZ IR K I RE R AL 0o BT sUAIHLE 2+ . R e r 2 Mk, A, T POiT e A 3807 AU RE AR ok K
w7 BN S CAR R o K B R T s oG . ey A — 2ok, I W R IEE R, R T REHE I

During PQ, two types of load can be chosen:PQi, 3t SAYal DLIEFE

a) saleable product;

AT

b) non saleable product or appropriate test material.

AT 7 it BIGE 2 AR .

9.4.1.5 The load used for PQ shall be representative of that to be sterilized routinely and shall be defined based
upon the most challenging routine load

T PQie BB BA AR LR, Ho i AP H w2

D.9.4.1.5 When the load is composed of products, such as surgical kits, lumens of varying size and length, various
packaging, and varying physical mass that contain a number of different materials (e.g. plastics, metals, cotton, etc.),
it is important to verify the load configuration because these materials might not behave similarly when heated during
preconditioning and conditioning

R ST, AR B RTERAK R T SRR MO E V2 AR R (. 2R &R, ARfE
S5), HIETAC BN BN AL AR, ol TR SRR M BRI, E IR 2875 302+ .

9.4.1.6 For establishments that have widely varying load configurations, the extent to which the variation affects
the sterilization process shall be evaluated. It shall be demonstrated that all product exposed to a sterilization
process achieves the required SAL

XA M T I ROV BT SR A KR SRR AR MR R s SR B 22 KR 1477 i e 3% B0 E FRISAL.

D.9.4.1.6 In addition to considering maximum/minimum load size (see D.9.4.1.4) ISO 11135-2014

and product effects (see D.9.4.1.5), validation load composition should consider any widely varying load
material/packaging characteristics routinely sterilized, when developing a representative or most challenging load
for validation.

BTN FE B K/ B /N R BRIAR (LD, 9. 4. 1. 4) R S50, 20T A — AN TR B AR ) i L B Al e 28, ol P )2k 34
N2 R8T UK R )2 0 35 Ml bR/ R e R s

Products or surrogate product materials utilized in validation loads should represent those that typically present
the most challenging condition for lethality (i.e. for penetration of heat, humidity, and EO gas diffusion; density).
Consideration should be given to include load material with substantially varying characteristics such as: absorbent
materials, barriers to diffusion such as rigid materials, sealed liquids, containers, etc

77 it A AR T A 2R AR IR G0 SR AL AR AE I T B B BRI (s EE0 3 IRREIE, ORI H:
L) IR ZE R ORI R YEAT R, RS B ISR A R, B RORAR . A AR

9.4.1.7 If material other than product is used, it shall present at least as great a challenge to the sterilization
process as the product

AR SRASE P 7= AN AR}, RAIE B AR K B R R 0 5 i — .

9.4.1.8 If loads are reused for the validation cycles, they shall be aerated between exposures to meet the regulations
for worker safety and to ensure that EO residues in the load do not affect the biological challenge in the next
microbiological PQ study

IR SR A A TR, RARGE X, BN ET R TN RER, R ORI B0k B AR H T R AR IPQT T
AT AE B .

D.9.4.1.8 If the load is to be re—used during PQ, the loads should be aerated and re—equilibrated to ambient conditions
prior to starting the next run. After repeated use, the suitability of the load should be considered. Aeration ISO
11135-2014

between exposures will ensure that EO residues in the load do not affect the biological indicator. If equilibration
time is insufficient, the load could be warmer than the normal ambient conditions, or the load humidity could be much
lower than the normal ambient load conditions. Either of these situations produce data that are not representative
of normal production. Too high a starting temperature produces an unrealistically rapid kill rate. Too low a humidity
where test spores become desiccated, produces an unrealistically low kill rate. Also, too high a humidity that results
in an environment condition where the environmental dew point is higher than the product and/or load temperature results

in condensate formation in the load and product that results in a low and erratic kill rate.
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U RPQIY R AR, WA, EMT T AR, RBNGE XA G HERAER T R ER s X, R DR P KEO
PREASMABT . WACPETIN AN TE AL, et o OASE AR AR, BCR BRI LIRS K. X FuR LA RE P~ AE A RER R HF
AP RORAE s — SRR T AR IR A R DR KR ORI, I T A BT A, 7 A A SRR R FE R . 4R,
TRRER R, APBEEE AUs T A IR B, AT e T 350 oA/ B b v K IO AE T 3 BUR KRR PR S AN E

9.4.1.9 If chemical indicators are used as part of PQ, these shall comply with ISO 11140-1, and shall be used in
conjunction with microbiological and physical monitoring

W ARPQAE A T A RN, AR IR IR 5 1S011140-1, 45 S M AE A B AL A

9.4.1.10 Biological indicators used in PQ shall comply with the applicable clauses of ISO 11138-1:2006 and ISO
11138-2:2009, Clause 5 and 9. 5.

FITPQII AR 7R AL AF 1S011138-1: 2006 F1°F-1S011138-2 : 200947 #ESFN9. 5I¥IZE K .

9.4.2 Performance qualification — Microbiological PQq—— 44

9.4.2.1 The microbiological PQ (MPQ) shall demonstrate that, on application ISO 11135-2014

of the sterilization process, the specified requirements for sterility are met. Studies shall be performed in the
production chamber using defined process parameters selected to deliver less lethality than the specified sterilization
process.

TEPIE RESSAIE (MPQ) S IE B K T I R RIS AT RE T A2 M8 K DR A BER o BT U RIAE AR P M S N REAT, T R aE o i
S HNART € XK E LS

D.9.4.2.1Results obtained during process definition and, where applicable, IQ and 0Q should be used to set the parameters
for MPQ. Exposure time is the key parameter that is varied during microbiological qualification. Other parameters can
be adjusted as necessary to provide assurance that the MPQ delivers less lethality than the normal production process
For example, temperature, humidity, and/or EO concentrations could be run at set points that are at the lower extreme
of the normal process range. This would provide assurance that any observed values within the specified range will
produce acceptable lethality

NARTE TQAI0QE SCHTIZAT 45 RBUEMPQII S K. X TMPQR UL, ik ()2 + 7 EE A R MPQIR T H % A i R R S8 1 IIE R,
AL R A S H. I, BRI/ BREO BE AT LA R AE H RS RS RN N B IR UIE B 2 80 R Y1 B A A ] DA A ] 4
SEMIARIETT o

MPQ should be conducted using product that is at or below the minimum temperature specified for product to enter the
preconditioning area. If it is anticipated that initial product temperature could vary, for example because of transport
for sterilization at a remote facility, the design of the qualification testing should reflect this possibility
MPQASE FH AR it FLlL B 45 T BTG T 0 AR E N TR 8 DX A7 o B (IR BE o 9, T ) /7™ iz i, JeniEilae it etk
XA

For fractional cycles (sub—lethal or half cycle), it might also be necessary to shorten the post—exposure phases of
the cycle or to remove Bls prior to ISO 11135-2014

the aeration phase or after an abbreviated aeration phase. This is done to minimize “residual kill” of the BIs due
to EO that is present in the load during the aeration phases of the cycle. When shortening the post-exposure phases
of the cycle, factors such as operator safety should be taken into account. The parameters selected for MPQ, with the
exception of exposure time, should remain fixed throughout MPQ.

ALY (IR BE st Jo D) SRedt 5 400 A R UT ) s 2 R Y BLBl, 6308 IR R Rt I 00308 XYY B B H BT o 3 AT 38 X B
WA MR EEOXBIN ‘FIRAICS)” B D . BT IZ TR AR 25 SR AR N A 22 . 8 e 1 B I TR FOMPQIZ AT 248,
FEMPQIE R H IR FF AL

NOTE Attention is drawn to the existence of statutory regulations existing in some countries on personnel exposure
to EO.

TE, WA S [ AT R FR e TEORI AR N S B VA

9.4.2.2 MPQ shall confirm the effectiveness of the defined process for the product/load combination in a production
chamber.

TR 2 e 4 78 IS0 2 B R E A7 A S N 07 i /R B AL B i s SO R A 2t

D.9.4.2.2 The microbiological challenge defined in MPQ should be designed to ensure the required SAL is attained for
all product load combinations. To achieve this objective, it is common to use PCDs or a worst case product to represent
EO product families.

MPQE S AR Tt SEAf DRITAT (7 it R 22 5 #RRE BIA UE AUSAL . DIRBIIXAS H (1, 38 % {8 I PCOBUR A A 27 il ok
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PCDs should be placed within the product case and evenly distributed in the sterilization load, but distribution should
include those locations where sterilization conditions are the most difficult to achieve. The locations used should
include those selected for temperature monitoring. For loads that are palletized, these locations should also include
the top and bottom of the pallets to ensure that all potential stratification within the chamber is ISO 11135-2014
assessed.

PCDJSETACE 7 ity 6 A B A T K B BN, (EL A AL 375 IS e K A Sk AR M B A AL B o X ey B LA S e J B A e X T
FIFERLARE R, X8y B AL S X SR O 8,  DABA R KRR A ) T 1R AT RE AR 20 )2 A5 BV A o

For guidance on sample numbers, see Table C. 3.

ARFEARLERRR, WKC. 3

9.4.2.3 The lethality of the cycle shall be determined using one of the methods described in Annex A or Annex B or
by an alternative method that demonstrates achievement of the required product SAL.

A5 P B Fe A BRI SR BRIR ) J7 ¥ 2 — BRI AT B AR 779, SR 52 USR03 70, AEBILSE FR 7 i SAL R IL 31

9.4.2.4 1f process definition was determined in a developmental chamber, the MPQ shall include at least three fractional
or three half cycles in the production chamber that confirm the data from the developmental chamber

IS R SORAETT RAE P ), A, EAR M 5 b 28/ NEEAT = O sl = o R IMPQ,  BABGIESR B AT A1 K T AR
HUE- €

D.9.4.2.4 If a developmental chamber was used for process definition, consideration should be given to establishing
the relationship between data from the developmental chamber studies and data from the production chamber. The
development of the microbial inactivation curves is not always possible in production chambers because of the size
of the chamber and the time required to inject and remove EO in the chamber. These long injection and vacuum times
limit the ability to obtain the required fractional recovery of indicator organisms. These inactivation curves can
be developed in a developmental chamber that can deliver equivalent parameters especially EO concentration used in
the production chamber. Methods for demonstrating a relationship between the data developed in the developmental chamber
and a production chamber involve a physical profile comparison and load density comparison. ISO 11135-2014

The sterilization conditions delivered in the developmental chamber should be compared with the physical profile
obtained in a production chamber. Comparison of the lethality obtained in the development chamber and production chamber
should take into account the differences in EO gas injection and evacuation times of the two chambers
ARG RE S AL AR A AR =, N2 R8I RE WA A = WF 7 R S50 5 A 7 P s R B R SR B - el AR = ) 5 AR FO
SR 25 B AR Y BORAINT TR BB, AN BT AT S 2B A0 i 2 08 T DAAE AR 7 AR 3 AT BV R A I 1], BRA 1 SRAS L 1
FEIN BR R AE I IR RE ST o X SEAEE R REAEWE AR MRS N TR, WA MR S I 2 B0 H R BOMR B L 5 78 7 AR S A ] HIE ]
BIF R A 2 (R T R B 5 2 7 P 2 2 T AR SRR ) 77 V2 045 — N L (D B T AT Re 0 B2 B o R P 2 rh SR R K TR
SRAT LG AP A & rh SRS RO B A R L TR A 3 3R A AR AE 0 A0 A 7 A B ) B B A ) — b 25 1) FRIE O ANy B 2
[ PRy 22 5

During the development of the sterilization process in a developmental chamber, it is important to place PCDs inside
the finished product case or in the routine configuration to provide a relationship of the dynamics of the products
within the case against the PCD during process development.

FERT AR 2 R R BRI RE T AU E] R PCDBON 58 AR 7™ i A A B H e 3807 5, AR BEAE S R T AU A0 A ™ i S5 PCDIRI B &5 55
I o

9.4.2.5 If the overkill half cycle approach [see B.1.2 a)] is used, then there shall be no positive internal PCDs from
the half cycle runs.

A SRER 2 e SR R R K% (B 1. 2) » B4, 2 J 13847 v N2 JE B A ) PN R PCD.

Positive external PCDs during the half cycle are acceptable if they have demonstrated greater resistance than the
internal PCDs providing a “worst—case challenge” for routine processing. However, all internal PCDs should test
negative.

IR CZUEM T H W IN LAIAMBPCOEL IR ERIIRILPRAR” A EEPCDA SE K AR Sy, 1 SISt B A K 41 B PCDAE AT DA
S2M. B, AEPCOR AL, IS0 11135-2014

9.4.2.6 If the overkill cycle calculation approach [see B. 1.2 b)] or the BI/bioburden approach (see Annex A) is used
there may be some surviving internal PCDs, but the calculated SAL shall meet the specified value (See ISO 14161).
U SRR AR KR TSR (Wb, 1. 2) sBT/ A 7 8k (B SRA) SO VFAA 73 R A FSPCDARAE, (H THERA5 Hh A SAL it 2 B E 1
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9. 4.3 Performance qualification — Physical M:HEIGIF——4)F
9.4.3 NOTE Results obtained from 0Q can be used to identify features needing evaluation during PPQ.
T, 0QrhSRAF &5 R T HI T IRIPPQ R ZEVE Al ARFE -
9.4.3.1 Physical PQ (PPQ) shall demonstrate
PPQSZIIEH] :
a) that the specified acceptance criteria are met throughout the load for the duration of the proposed routine process
specification, and
2ok RN TR I T )AL AT 2R B T8 A2 R R v
b) reproducibility of the process
TR L
The PPQ shall include a minimum of three planned qualification cycles, consecutive in the same study, in which all
the specified acceptance criteria are met. PPQ may be conducted during the MPQ. If PPQ is performed in parallel with
at least three MPQ runs, then a minimum of one additional PPQ run shall be performed using the full routine process
specification
Z/DHAT = GRS K RIFERIPPQ, HL35 R 2 M E ROFESCHE N . PPQRT AZEMPQII [ E4T « I RPPQ Y 2 /> = IRMPQIZ AT 45 & AT, 4,
2 A — R A K RS R ] T PPQIZAT
If a failure can be attributed to factors not relevant to the effectiveness ISO 11135-2014
of the process being validated, this may be documented as unrelated to the performance of the process without requiring
three further consecutive successful runs. Examples of this type of failure may include, but are not limited to, power
failures, other loss of services, or failure of external monitoring equipment

AR R R R S S R A AR R R TE G, MWL RO SRR ERETE G, AR B AT IE S = ORI s T . IR
FAAFEAEAIR T B, e RS RIBRR . BN A B R
D.9.4.3.1 If, in any of these runs, sterility or product functionality requirements are not met, an investigation should
be conducted to determine if additional qualification runs are necessary. If process parameters cannot be maintained
within the defined limits, an investigation should be conducted. If modifications are made, additional runs might be
necessary
R, IS HIRAE T, Jow B DI RE SRR AL, BEEAT — A A DLW 5 /& 2 — RIRiIE . RS RS HARE IR B
FERGERIMREER, RIBEAT A . ek, wIRe I nEeT.
9.4.3.2 PPQ shall confirm the process such that:
PPQIZAff N T i R :
D.9.4.3.2 PPQ should be carried out with the loading patterns and pallet separations specified in the documented
procedures. For large preconditioning areas where a small load will not have a significant effect on the area dynamics
it is not necessary (and indeed might be impractical) to perform the studies with the preconditioning area in various
loading states
PP FH SCPFAL RO 8 B B SURFE R REAT s 0 TBUOR B TIAL B N /D3R, TEX N A T A B WM, BH %
BEREAT AL L X A HAR S I0F I
The guidance on PPQ of preconditioning also applies to the performance qualification of conditioning (i.e. during
sterilization). See Table C.1 and Table C.2 for the recommended minimum number of sensors. ISO 11135-2014
KT TRACHPPQIITR R, [FIREIE ] T AL B A PR REIOIE . R I B DR I AR B AR C. 1AIERC. 2.
a) the minimum temperature of product to enter the sterilization process and/or the defined conditions required to
achieve it shall be established;
O3 7N K TR I PR 7 it ) Bl PR/ BB SRR B R %A1
b) at the end of the defined preconditioning time (if used), the sterilization load temperature and humidity have been
established;
FERNE AR TIACHE (AR ) I () 8 AR 5 KBTI R 7 S TR A
b) It is important to establish and report the product temperature and humidity ranges of the sterilization load after
exposure to the specified preconditioning time (if used).
e AR B e TR O TIAL BRI TR) G SR D) Ja PR A7 it CRE ) 1D 7 il FEE R 8 90 BB+ 70 B 1

c) the specified maximum elapsed time between the completion of preconditioning (if used) and the commencement of the
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sterilization cycle is appropriate;

MTIAE R (5 5R ) 56 B K T ST e 2 TR0 R ) i K ) I TR e 24 1

c) During the product transfer from preconditioning (if used) to the sterilization chamber, conditions of product
temperature and humidity might be impacted. It is important to ensure that this effect is considered during PQ and
is commonly addressed during PQ by ensuring that the time of transfer specified in the PQ reflects the maximum time
specification to be used for product transfer during routine sterilization.

77 il TR AL ER 7% B K BAR ], 7= it RN FEE P 2% A1 T RESZ RN o [N REPRAIEPQ P HLE e RS I A R S R AE H 8 KT I 177
e R R R ()L

d) at the end of the defined conditioning time, if used, the sterilization load temperature and humidity have been
established; ISO 11135-2014

FEBEE (A AL BRIN () 5 SR, 5 R S SRR A0 il 8 i S AR P IS A F1 90 BT Y 5

d) Temperature and humidity sensors should be located within the sterile barrier system or amongst the unit packages
in the sterilization load. When preconditioning is used, the product should be preconditioned within the specified
time range. When preconditioning is not used, the temperature and relative humidity within the load should be within
defined limits prior to the end of the conditioning phase of the cycle

U P2 P A St N T A K T 7 et CRABD) Th T T 7 B R G A B e v R T TRAR RIS , 7 fo LA AL E F1 I 1) 2 L P9 3B 4T T
ARFR . AR TRAC BRI, P A R AR BR S5 SRR, R P 0 B AR X P SN E I R PR EE Y o

The temperature and humidity profile within the sterilization load should be evaluated during the time that is needed
for the sterilization load to attain the minimum predetermined temperature and humidity

JSEVF A E ST 7 it 328 B0 TR ) o /Il PR ARG i 95 IR TR0 S TR) Py, K 7 e CREA8) 1A PR P R S PR 5

For product, consideration should be given to locating humidity sensors in areas of the load that are most likely to
experience variation in humidity, e.g. pallet centers, pallet edges and surfaces. For PQ, humidity sensors should be
placed within the packaging (where possible) within the load. This can be achieved by placing the sensor within the
sterile barrier system or amongst the unit packages.

XYL, B PR R, R A A T B AL B RE AR B AL R AR DR A, o, SRR ThL FERUAGART . X TP, R
TR NCEAE RN BN o 7] DU I A A IR A TR B AL T 1 7 b AR G s o A 2 A SR S B0

e) the chamber humidity was recorded if parametric release was to be used;

INAER S HOIAT, ROACTAE AR

f) gaseous EO has been admitted to the sterilizer chamber; ISO 11135-2014

BOSAAR CLBEAT K AR =

f) If parametric release is used, the EO concentration profile for the entire gas dwell phase should be assessed to
determine how the gas concentration changes over the phase

AR KA SEOIAT, SRR TR R R BUIEOMR BOIRAS, AR & IX AN BRI BE AR AL

g) pressure rise and the quantity of EO used or concentration of EO in the sterilizer chamber have been established
[see 9.5.4 f)]. If parametric release is to be used, also see 9.5.5 b);

KM 3w EOEEBEOHE (9. 5. 40) TERE TSR N . WRASEUT, W9.5.5 b);

h) during the sterilization cycle, the temperature and humidity (if recorded) of the chamber and, where applicable

other process parameters have been established;

FERBE A, KB R AR CGEdst) A e R AR S8 BUE R E FE A

i) the temperature of the product load during exposure has been established;

FEEO 5 1170 7 it 25 3 ) B2 7 U 72 Y FEL A

i) The temperature sensors within the sterilization load should be placed in the locations that are most likely to
experience the greatest temperature variation. These locations should take into account hot or cold spots located during
0Q. The locations of hot and cold spots within a load can be significantly different than the locations in an empty
chamber.

TR T it P PR P A R 2 I 30 B A A i AR B i R, P AR A PRI AL o 3K e 7 2 2% F& B OQI PR ¥ sl A A o R V4 R A AR R oz
AIRE S AR AR .

During PQ, it is important to take into account the relationship between the load temperature and the chamber temperature
in order to ensure adequate load ISO 11135-2014

temperature in the routine process. If sensors are used in the sterilization chamber and 100 % EO or potentially flammable
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sterilant mixtures are used, the temperature and humidity sensors should be intrinsically safe, or should be of an
explosion proof design. These sensors should also be functionally compatible with EO and with any diluent gases.
FEPQatYIIE], s £ H SRR P A0 AL BB BRI 8 B e A R = 0 P 1) R SC TG o 7 K B AE R 100%E OB 75 1) T A K
FA VR A rh A A e L E AR JEE A R 2 22 4 1, BN R AT B R LT o IR MR & BB AT S EORUE A R AR A IO T RE -
j) during aeration (if used), the temperature of the sterilization load has been established
FEE PSR G D) 5 KT 7 it PSR Y TR A
Jj) The temperature within the sterilization load during the aeration process should be measured over the period of
time required for the sterilization load to attain acceptable residual levels or measured over the period of time required
for the sterilization load temperature to stabilize
NOTE This can be established during additional studies after completion of MPQ/PPQ.
S R A 368 PRI A ST R K)o )8 T PAY )R BT 77 it PAY ) 326 380 P4 32 RO B B /KPP PR - B s 08 Ik 1 91 9 R R A A
T 7 it PRI
9.5 Review and approval of validationffiih 185 #% At
9.5.1 The purpose of this activity is to undertake and document a review of the validation data to confirm the
acceptability against the approved validation procedures/protocol for the sterilization process and to approve the
process specification
SRS B H e 99 5 10 KBRS AL, DA SEER X S HE K B RE R /07 R I, JExbd AR RE sEAT b #E . 1SO
11135-2014
9.5.2 Information gathered or produced during product definition, process definition, IQ, 0Q and PQ, including results
from incubation of biological indicators, shall be recorded and reviewed for acceptability. The results of this review
shall be recorded
FEP i E v R X 10 OQRTPQIE FE AR 8™ AL U BERE, BLARAMIT R TR, LT BhC SR T2tk (5
4.1.2) o PACFH KR,
D.9.5.2 Any discrepancies observed during the validation process should be documented, and their effect on the results
of the validation should be determined and documented
RS FAER NS R AR B 2257, DAL E AT s X i A S5 SR K2 o
9.5.3 A validation report shall be prepared. The report shall be reviewed and approved by the designated responsible
person (s).
o7 AR o R R A E I 9 ST N BEAT A S kT
D.9.5.3 Typically the validation report is approved by the designated responsible person(s) as defined in the validation
protocol.
HHEREOLN, BN RAERIA DT R TP RUE R E BTN
9.5.4 The validation report shall describe or reference specific qualified product, defined load configurations and
the documented specification for the EO sterilization process and shall address:
B AR BT HI T2 I G A 7= i, € LR TT SN O IEO K BRI R Y, I MR«
NOTE For practical purposes, rates can be determined as the time taken (with tolerances) to attain a specified pressure
change.
Ik BRE T FT R R AR, B AR T A
a) the minimum temperature of product to enter the sterilization process and/or the defined conditions required to
achieve the minimum required ISO
b) temperature;
77 ity RN T 1o R ) AL B R/ s B3 SR ) e (T UL B PR s SR A
b) preconditioning (if used) : FALHE:
1) time in chamber/area, temperature and humidity of chamber/area;
/XA IR TRD i PR A
2) temperature and humidity of the sterilization load;
T it 14 U R
3) maximum elapsed time between removal of the load from preconditioning and commencement of the sterilization
cycle;

B M TRAL PR 82 21 K 11 A 1T 46 (0 e K Pl s )
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c) vacuum levels and rate of evacuation (if used):
NSRS oINS
A RFFIA]
NOTE The rate of evacuation is commonly specified as either a minimum allowed evacuation time, a maximum allowed
evacuation time or as an acceptable range of evacuation times, rather than the specific time for each run.
T, HEBARE ] KA A Y A O, A2 T RIS AT RAUE I RN, SERE B R A
d) inert gas flushing (if used) : 1M AFEYE (M)
1) pressure (AP or terminal pressure) and rate (AP/time) of attainment of pressure associated with inert gas/steam;
Ji 73 (A PERZS 5 [ F7) RS 46 05 A/ 28 OROR I IS 22 (I . TS0 11135-2014
2) depth (AP or terminal pressure) and rate (AP/time) of attainment of vacuum;
TR AN L s
3) number of times of repetition and any variations in successive repetitions;
R IRBOR - IR AR AR A
e) conditioning and/or humidity dwell phases (if used):
AL BN/ B RE ORFR R B (R AD)
1) pressure levels and/or rate of attainment of vacuum or relative humidity levels (whichever is being controlled
and monitored) ;
T 37KV R/ B3 2 58 3 SR o 9 B2 K~ (s 42 ) A L)
2) number of steam pulses/vacuum (if used) ; INZEIE/FhH BV EL
3) time;IRf[A]
4) chamber temperature;HiZ=if /&
5) temperature and humidity of the sterilization load at the end of conditioning; b4 oI i) K B P2 b FR IR A
B,
f) EO injection and exposure:EO7EH]FIE %
1) EO injection pressure rise (AP), EO injection time and terminal pressure of EO injection phase;
EOVES H /375, EOE5T I 1A) FHEOTE: 5 45 SRS 4 1)
2) evidence that the gaseous EO has been admitted to the sterilization chamber by the pressure rise and by one
of the following;
W BT A R BITE L, FRAEE0 AR Bk AT K BEAE S R -
i) Mass of EO used (see D.10.2 i) ;EOffHI = & IS0 11135-2014
ii) ii) Direct measurement of the concentration of EO;EO¥ & ¥ B Bl &
iii) Volume of EO used. EOf# FH BAFH

3) sterilizer chamber temperature; K& i &

>

exposure time; %7 i [f]

temperature of the sterilization load; K&/ i IR

@2}

)
)
)
6) an indication of the satisfactory operation of the chamber gas circulation system (if used) during exposure;
TR E N AARIEIN RS (R EEBITRRE:
g) post exposure flushing (if used): BER/GE¥: (WFKH)
1) depth (AP or terminal pressure) and rate (AP/time) of attainment of vacuum;JE¥EIE J1HIIEE M E T HEEK
2) pressure (AP or terminal pressure) and rate (AP/time) of attainment of pressure associated with inert
gas/air/steam; 5 AR/ A/ ZERA R E AR S
3) number of times of repetition and any variations in successive repetitions;
5T R HOR 5 I AT R AR
h) aeration (if used):i@X (WIRH)
1) time and temperature within the chamber and/or room:#E 2 P4 BY 55 [a] P 6 I [a] FE BT
2) pressure changes (if any) within the chamber and/or room;HE 2 PN A1/BE 5 A N & 13840
3) rate of change of air or other gas;ZSSBLFHARLS AR E i,
4) temperature of the sterilization load. KB~ i BHIRLE
D.9.5.4 The validation report(s) should also include or reference the ISO 11135-2014

following:
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— The specifications for the sterilizer and the sterilization process;

D EE D PO e U % e =7

a) the 1Q/0Q data;1Q/0Q%#;

b) the records, physical and microbiological, of all PQ runs;

BAPQIZAT MR 1 53 5

¢) an indication that all gauges, recorders, etc. were calibrated and within their specifications;

A 138 ILFAXEE AR HAEA RUNA .

d) provision for future review and requalification;

B A% AN EL R IR AL

e) the validation protocol (s)/procedure (s) ; #fiih 7 %/ FE 7

f) the documented procedures used; i FH I AL TIFE P

g) documented operating procedures including process control limits;

A I R AR PR SO A R B A R

h) if a failure occurred, a description of the issues, the corrective action taken, and the effect of the failure on
the intent of the validation;

AR SRR R A, XA PR IR, T JR AR 2 I 8 AT B DA PR B

i) if a deviation to the protocol occurred, details of this deviation and an assessment of its impact upon the validation
and its results.

USRS XS TT SRR ZE i 22 H PR ARAE S RO A B L5 SR AR B PR A

9.5.5 If parametric release is to be used, the validation report shall also specify: ISO 11135-2014

AR ZHUBAT, HAIRTs BIAf -

a) the value and tolerances for chamber humidity by direct measurement during conditioning;

Ak B 1] A S L DN A R P R A

b) the value and tolerances for the EO concentration determined from direct analysis of chamber atmosphere using
analytical methods to establish the process specification for routine processing

FHAE A 2S00 A 2R 8 L4 DM 5 VB OV BEABLAN 23 225K ST H 5 N T R R R T

The sampling shall be conducted at defined intervals sufficient to verify the required conditions throughout EO exposure.
JSEALE R FE PRI 8] 61D B AL EAT SR, DATE 23 G UE BN EOA T H IR 8] P4 )T 85 25 1o

c) temperature of the chamber; recorded from two separate monitoring locations

MR AR A I A%

D.9.5.5 Parametric release is a product release method wherein product is considered to be sterile if the essential
physical processing parameters are in conformance with the specifications established during the validation for the
specific product (s) in a defined load. Parametric release is based upon a documented review of processing records rather
than the testing of biological indicators or PCDs

R, EEIREE 7 i E PR B AR S HC S AN — B0 SH0BAT RN SO TE R I B — M BT Rk . S808UT
BRI AE T I RRIC R NC R, AR YRR 77 5PCD 5 .

The values and tolerances for both RH and EO concentration might need to be generated after review of a predefined
number of routine cycles. During this evaluation period, BI’ s might be used as part of the routine monitoring and
control of loads processed. The rationale for the number of runs selected ISO 11135-2014

should be justified and recorded. This can be influenced by uniformity of the load, existing data, seasonal variations
or frequency of sterilization

H 5 AR T g 5 B A% 5, S0 AR 30 B FBOMK L AOAE S e 22 o AEIX/NVPAL ISR, BT AT B A T 36 M 00 A0 2 i o) g —
7o LU MIRNC TR RIS AT 9 S MA B . XA RSB A NE . BUA IS . Z AR AR K T AR AR B

EO sterilizers used in health care facilities might not be adequately equipped to permit parametric release of product.
BT ORAENLAL (6 FH A K BAE T BRI RV b S BB T 3 &L

9.5.6 A process specification including the process parameters and their tolerances shall be established for routine
processing based upon the documentation generated during the validation. This process specification shall also include

the criteria for designating EO processed product as conforming product and approved for release.

SIS — AT RS RO A ZZ R FETE, A H RN L RE A2 s A ) AR A S BRG] R AL 45 4 58 9 © B0 K B8
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10 Routine monitoring and control H & WA ATz i)

10. 1 The purpose of routine monitoring and control is to demonstrate that the validated and specified sterilization
process has been delivered to the product

HH AR RE N 7R, K™ dh S22 1 B AN K I

10. 2 Data shall be recorded and retained for each sterilization cycle to demonstrate that the sterilization process
specification has been met. These data shall include at least the following:

A0 Fe A ORAFBREAS KR A8, DAIE B 0 2 K B AR . 22D R 2T 7 040 -

NOTE For practical purposes, rates can be determined as the time taken (with tolerances) to attain a specified pressure
change. IS0 11135-2014

a) the minimum temperature of product entering the sterilization process and/or the defined conditions used to acclimate
the load;

BEK B R AR 7 i R B IR BE A0/ BRLE AR T3 2 e 25 1

a) The temperature of products entering the preconditioning area should be at or above the minimum temperature specified
or the defined conditions of storage should be met. If the product has been exposed to extreme temperatures, for example
during transport, it might be necessary to store the product prior to preconditioning, or extend preconditioning time
to allow the internal temperature and humidity to be within acceptable ranges.

NOTE The minimum temperature of products entering preconditioning or the storage conditions are defined during PQ.
HENTIAEHE X AR it B I 45 T B T R PRI IR, B R R PR A7 A o R ™ i 2 R T W UL, s i), FE
AL FEHT T RE TG AT i, B FAL FRI 18] LA oV P9 0 PR P R 1 B P 4 2 Y TR A

TE, P HEN TRAEER X ) 85 AL B2 B A7 2 A FAEPQIR 52 o

b) temperature and humidity within the preconditioning area (if used), monitored and recorded from a specified position;
TRAL TR DA R AT R, U AR AL A A AE 3% 5

b) The reference position for routine monitoring of temperature and relative humidity during preconditioning should
be correlated to the location at which it is most difficult to achieve the desired conditions. Monitoring data for
the operation of the preconditioning area should be reviewed in conjunction with other data for the release of product.
A T IS PR FEE FIUAR S PO FEE 1 5 ML 225 Ao BT A T 7 PR 2 A e IS B 7 BB o TOUAR BRI AT A SR AL 00t 1 o A L 5 FL A 7= AT
HHEAREs &

¢) time of commencement of preconditioning and of removal of load from preconditioning (if used) of each sterilization
load; ISO 11135-2014

AL BT 45 PR IS T AR A TR iy M TIUA BR A A% A (1]

d) elapsed time between removal of the sterilization load from preconditioning (if used) and the commencement of the
sterilization cycle; JKT ™ i W TUAL T 2 T Ji J T4 P 1) g et 165

e) chamber humidity during conditioning and/or humidity dwell phases by pressure, pressure rise (AP) and/or direct
monitoring;

A BRI IA) AORE 2R, A/ ORI R B IR TR/ BB A

e) The humidity is typically calculated by measuring pressure changes. (See also AAMI TIR15. [24]) The humidity in the
chamber is typically calculated by measuring the partial pressure of water vapour injected into the chamber. The relative
humidity value is then determined using the steam tables by a ratio of the partial pressure to the saturated vapour
pressure for the actual cycle process temperature. This will indicate the relative humidity value in the head space
of the chamber and will be accurate until load or other reactions impact the actual water vapour content in the head
space. Consideration should be given to the amount of moisture introduced into the chamber with the load from
preconditioning

T R 3 AT DA B s ) AR ok T B (LAAMT TIR15. [24]) o A %S A f10 0 P88 36 5 3 ok ) v N 3 PR 7K 28V IR SR B 0 ke v
Bo SREAIZRIRAR, R SEPRAEFR I AR IR BE PR 30 70 s 00 VRN 2833 0 B EE R A s AR A . XTS5t SR AR (e 2 T
23 [A) AR AR N PEE A, A B A7 B e s 7 S e T 2 ) ) S B K 280 & B, X — R RE A o 2% FE R A M TOUAR B N I SR 2
fB.

f) conditioning time;

A HR (]

g) indication of the satisfactory operation of the chamber gas circulation system (if used) during EO injection and
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during exposure;
EOVE S 12 R IR AE = 9 = SR R Gis 17IRE . TS0 11135-2014
g) Forced gas circulation is particularly important when gas mixtures are used in order to ensure uniform conditions
are maintained and to avoid stratification of gases that might have an impact on microbial lethality. (See D.6.3.2)
A ARG UARRY, O T ORIE DR 2 50 BB 858 DUIBE G K T ) AR I AE D R SE T RS, A ARE A JC L B 2L
h) temperature and pressure in the chamber throughout the sterilization cycle;
BN KT K T AR 2 N AR IR AN 1 7
i) If pressure is used as the primary control measure, the requirement for the secondary measure is only to confirm
admission of EO to the chamber by at least one of the following:
USRI I 9 B R, A, R A 2 — XPEOBE A S HEAT B

1) the mass of EO used (see D.10.2 i);EOE &

2) the direct measurement of the concentration of EO in the sterilizer chamber; K #HE 2 N B2 E EOMK &

3) volume of EOQ used;EOf&FH
i) Pressure rise of EO injection (AP) provides an indirect measure of the mean EO gas concentration in the available
space within the sterilizer chamber. As EO concentration is a key variable affecting the efficacy of the sterilization
process, it is considered essential that a separate second system be provided for documenting that the pressure rise
is due to EO admission (see AAMI TIR15[25] for more information). During EO injection and EO exposure phases of the
sterilization process, EO is absorbed by product and packaging materials, which influences the correlation between
the control measure (pressure differential) and the secondary measure (i.e. mass of EO dispensed or direct measure
of EO concentration).
EOVENN HYIE A BT, 4R A 1 K BEAE A T F 25 (8] I EOMR [ 1) () il . B0 B2 1S0 11135-2014
Wi K T AR ROR I A B, 525 ML A3 T RS, MDA TEO S NI 51 /) ETHiid 3k CGE 2 (915 B LAAMT
TIR15(25]) o KL FEMIEOIEANFN BRI B, BOR™ iy AL REAPRIR IS, SEmm s I & () 22 57) R Bl = (fn, 3 A FIBO RIS
BREOYR £ 1) EL RN &) 1 SR Ik
J) EO-injection time EOVE4HHT ]
Jj) Since EO injection times can vary from cycle to cycle, it is common practice to specify a time range for an acceptable
EO injection time.
T2 A I B EOYE I (8] W] RE A& AN A, 38 3 (R0 2 RE — AN W52 FUEOTE IR 8] (R el o
k) inert gas injection, if used;&MESARKIA ST
1) exposure time; 2% & i [a]
m) time taken to evacuate the chamber;EOHTHUAE 2 AT i (I [A]
m) The time taken for evacuation immediately after EO exposure can vary from cycle to cycle; it is common practice
to specify a range for acceptable evacuation time.
EOZ% & J5 F T EORR A 2 Jr 5 BRI 1) P BE A — IR ARAL, 38 W6 MR S I E — A T 42 32 FA) R 5 I ) s
n) time and pressure changes during post exposure flushing;
8 J T 1R £ BT [ T A8 4
0) time, temperature, pressure changes (if any) during aeration
I RS AR (8] L IR IR
10. 3 If biological indicators are used in routine monitoring, they shall comply with 8.6 and 8.7.
AR H W LA T AR50, IR 58, 618, TR K.
If the PCD that is used for routine release is different from that used in ISO 11135-2014
the MPQ, it should be at least as resistant to the process as is the PCD used in the MPQ.
WIS B BATRIPCD S A FMPQIIPCDAN ], T H AT BIPCD R R 7t 7 B AMIE T T FMPQIRIPCD.
D. 10. 3 Observations of growth from biological indicators not attributable to failure to meet physical process
specifications should be analysed; this can lead to a need for process or equipment modifications, and for the PQ to
be repeated
R AT AR JA PR T 2 P B RS B AR KL SE . XA T 3R B AR B & Mt , A E AT PQ.
10.4 If chemical indicators are used in routine monitoring, they shall comply with 8.8
U SRAE H AL A A 2480, AR A8. 8K

Chemical indicators shall not replace biological indicators for product release or be used to support a rationale to
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release a load parametrically

WAEFR R AN B A AR PR A R 177 i BT, B TR B S B R H

D. 10.4 The following guidance is provided for health care facility applications:

JBEST ORAEHLA I L SR A T 51467 -

External chemical indicators in health care facilities: Sterilizer indicator tape, an indicating label or an indicating
printed legend should be affixed to or printed on each package assembled by the health care facility. The purpose of
external chemical indicators is to differentiate between processed and non-processed items. They do not establish
whether the parameters for sterilization were achieved. Indicators should be of Class 1 specification in accordance
with ISO 11140-1.

Internal chemical indicators in health care facilities: ISO 11135-2014

a) An internal chemical indicator can be used within each package to be sterilized. If used, the chemical indicator
should be placed in that area of the package considered to be the least accessible to EO, heat, and humidity penetration;
this might or might not be the centre of the pack. While internal chemical indicators do not verify sterility, they
allow detection of procedural errors and equipment malfunctions. The use of chemical indicators that respond to all
the parameters of the EO process is beneficial.

b) The internal chemical indicator is retrieved at point—of—use and interpreted by the user. The user should be adequately
trained and knowledgeable about the performance characteristics of the indicator in order to make an informed decision
based on the result shown

¢) If the interpretation of the indicator suggests inadequate EO processing, the contents of the package should not
be used. The complete unused package, including load identification and the chemical indicator, should be returned
to the processing department for appropriate follow up. The results of the physical monitoring, chemical indicators
elsewhere in the load, and the biological monitoring, should be reviewed, in order to reach a conclusion as to whether
the entire load should be recalled or not. Records of this review should be retained. A single non—responsive or
inconclusive indicator should not be considered as evidence that the entire load is non-sterile. Chemical indicators
can indicate problems associated with incorrect packaging, incorrect loading of the sterilizer, overloading of the
sterilizer chamber, malfunctions of the sterilizer, incomplete delivery of the sterilization parameters, or inadequate
preconditioning. The “pass” result of a chemical indicator does not prove that the item where the indicator is placed
is sterile

d) Indicators should be of Class 3, 4, 5 or 6 in accordance with 1SO 11140-1.

10. 5 If parametric release is performed, the following additional data shall be recorded and retained:
WRPATSEOIAT, BACKALRAF T FIFIN%E . 150 11135-2014

D. 10. 5 Parametric release is a method of releasing product from sterilization as sterile without the use of Bls, relying
instead on a demonstration of conformity of the physical processing parameters to all

specifications. Therefore, data are gathered for additional processing parameters such as direct analysis of chamber
relative humidity and EO concentration, in order to ensure that the sterilization process has met specification
ZHOPAT R — FFEARAE ABIE LT B 2 T8AT 7, AURIE L AR 2 Hoa @ A AT S R RE R . SR, D9 T #iE K
PO i TG EER, VR M I AR 28t = B0 R PR X 9 B2 FEOMK FEE S Wi 46

a) temperature in the chamber from a minimum of two locations throughout the sterilization cycle; AN K JEHINE
/b AN B AR S TR

a) Temperature measurement. Jiz /& Il &

The requirement to measure temperature within the sterilizer from a minimum of two locations is established in order
to ensure that an undetected fault in a temperature sensor does not lead to the inadvertent release of an improperly
processed load. If there is a difference in the two temperature data points, the acceptable temperature difference
should be defined within the processing specification. If either the controlling or the monitoring sensor do not meet
specification and an investigation cannot determine the accuracy of the chamber readings, the load is rejected
T DR AR R I I P A SRR A A 2 S BOANE I R B B ANBAT, RORE 220 AN AL B K AR IR R . R,
CANREEAE A E R, TR R RO E AT RS IR 2 R G A ) S AR A AR I — AN BRI R RGN R, I H
ANREUE AR B A v, XA SRR 4

b) chamber humidity during conditioning as determined by direct measurement;

AL AR A B R AR =B, IS0 11135-2014
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b) Humidity measurement. } 5l &

Direct analysis of the head space for relative humidity can be performed using electronic sensors, Gas Chromotography
(GC), Infrared (IR) or other spectroscopic methods currently available to indicate water vapour concentration and
calculation of the relative humidity value. The benefit of these methods is the real-time indication throughout the
conditioning phase. Electronic sensors require periodic calibration to offset the effect of exposure to the EO gas
and can require replacement after repeated exposures to EO due to irreversible deterioration of materials currently
utilized as sensing elements.

AT FH A5 R AR SR 58 RO IR S Y TOS 2 Rl Y BRI &, GO IREIL A B A HE 7 K Z8 VR MR B RAR G (B T e R vk . X ey
OBl B 2 AL PRI BRI (2 7R s PR SR L SR 6 AR I B i TEO AR (s, ALK 38 55 % 5% T°EOJS th TE A BT
FAS A RS T 2 AT 5] AR A B 4

¢) the EO concentration, determined from direct analysis of chamber atmosphere using analytical methods at defined
intervals sufficient to verify the required conditions throughout the exposure time. HEANZ F& N [A] P R FI 5 AN Ta] [a]
R PRI 25 25 R4 BT R G BRI S FRIEO R R %

c) FEO gas concentration measurement. EOS R B il &

The frequency of analysis required to demonstrate that the minimum EO concentration is maintained throughout EO exposure
should be established during the PQ studies. Monitoring throughout the EO exposure dwell period should also be done
as part of the validation, in order to determine how the EO concentration changes over time. The results of this analysis
are specific to the product and load configuration being analysed. The analysis performed during the PQ study will
result in documented specifications for how often direct analysis should be performed during the cycle. It is recommended
that when direct analysis of EO concentration is performed, at a minimum, direct analysis of EO concentration be performed
during the first and last portions ISO 11135-2014

of EO exposure

FEPQRFF USR], R0 E FEEO 2 55 1 R HP ARSI EOWR FE AR o« 9 1 5E BOMR FEAR A S5 SRV 1], M A0EO 2 55 I 8] 2 A DA ) — 43
LI 285 SR I B X A R 1) 7 i AR 3 7 K

Particular attention should be given to the measurement and documentation of humidity during conditioning and that
of EO concentration during exposure. The EO sampling device providing direct EO concentration measurement using IR

GC, microwave, and other similar technologies should be positioned in a location to represent the EO gas concentration
within the sterilizer chamber. However, it is important to understand that this measurement provides an EO concentration
at that position in the chamber throughout the entire exposure phase without any restrictions of reactivity effects
or load impact. The reproducibility and accuracy of the results from direct analysis should be determined during PQ.
Routine cycle analysis should fall within the determined range for the cycle to be acceptable

It can be necessary to introduce an equilibration time at the start of the EO dwell phase of the cycle to allow the
chamber concentration to stabilize as the EO gas is distributed throughout the chamber and penetrates into the void
spaces in the load.

NOTE 1 An electronic sensor measures EO gas concentration at only one sample site, whereas the calculated EO gas

concentration represents the mean EO gas concentration within the space (volume) available for EO gas molecules to
reside. Due to several factors, such as EO sensor dynamic performance characteristics, placement of the EO sensor within
the volume occupied by the EO gas molecules, potential stratification within the chamber especially when the sterilant
is made up of both EO and diluent gas molecules, selective absorption and adsorption of EO in the load and the volume
taken up by the ISO 11135-2014

load, the values obtained by calculating the mean EO gas concentration can differ considerably from the direct measured
value.

NOTE 2 Health care facilities do not routinely use parametric release

11 Product release from sterilizationy= i) K & BAT

11.1 The criteria for designating conformance of the sterilization process used for a particular sterilization load
shall be documented. The criteria shall include:

) 7 1R 5 A KGR ot R T R A (A U R TR J S A o A ol ) o7 4 -

a) confirmation that the data recorded during routine processing meet the sterilization process specification;

T 1R 0 AL B EE 7 & KR ARG K

b) confirmation of no growth of the test organism from any biological indicator (if used)
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NOTE Formal release of the load from sterilization could require results from other tests (e.g. EO residuals, endotoxin,
physical testing, etc.) before product can enter the distribution chain

P BE NS ETE AT, 7 i KB AT AR At I R 4 R R (I, BOBR BB, R, YRS .

D.11.1 This confirmation should include a formal review of the process documentation by a designated individual (or
by a validated automated process) to verify and document that the physical cycle variables are within the tolerances
defined in the sterilization process specification. If parametric release has been approved and used, product can be
released based on compliance ISO 11135-2014

with specified process parameters

AN S e A R (BT B Z A ) B i R G s i IE S A%, DAIE B AN e 048 B A6 K R R e 1
NEN. AERCHEARIES 0T, RERFSIUE SRS BOR RERAT ™ o

Routine release of a product following sterilization can be based on a review of electronic records in lieu of paper
records. Likewise, required signatures can be made electronically. Users of electronic signatures and records should
be aware of, and should meet, national and/or international requirements for this type of documentation. The review
of processing records and the decision to release should be performed by qualified individuals

KB AR 8RBT AT 7E D A AR S AL A L BEAT . [RIRE, BORMELATLUR BT, BT R AL R A #
82T il I A2 1 SR/ [ Bt SO SR A R R o o R S R R ARBTG5 A (T8 (N S ST«

11.2 If a process does not fulfil all of the conformance criteria above, the cause shall be investigated. If repair
or alteration to the equipment is required, the necessary qualification shall be performed before this process can
be used again

AR AR L LR AR, SO AR AR T AR EOR B, T OCK BT RLEEAT 06 B S8R

11. 3 Product shall be considered as non—conforming and handled in accordance with the applicable clauses of IS0 13485
if one or more of the conformance criteria of 11.1 are not fulfilled. In the event of a positive BI, it is not acceptable
to release product based on acceptable results of a product test for sterility

UUSRANRE AL 11, LR — 2R B SR CHE I, 7l REEIE AN G, FF R TS0134853& 2 Sk FOHAT AL B . A RA FITERIBIH L, 7l Y
T BRI AS BEAE 7 BT AR -

The non—conformity shall be addressed per documented procedures. IS0 11135-2014

A% S IR 7 R AL BAS B b

D. 11.3 Failure to meet the physical specification or the observation of growth of indicator organism from BIs (if used)
should lead to the sterilization load being quarantined and the cause of the failure being investigated. This
investigation should be documented and the subsequent handling of product should be in accordance with documented
procedures.

AFFE VAN S BT A ARG, IR B K B ™ i AT RS R AR A o AL, SRS 7 i A BRSSO AR
FPHIESK .

If a controlling or monitoring sensor has failed, the run should be rejected, unless

An R S A R A, BRI ANEAT, BRAE

a) there is an assignable cause for the failure, and

iR %, M

b) data from the remaining sensors are within specification

T AR ) A2 SR P A B R AE TE R A

If the decision is to reprocess the load, the suitability of the product and its packaging system for resterilization
should be established. The effect of repeated exposure to the sterilization process on product functionality and levels
of residual EO, and/or reaction products, should be considered. Records of the original sterilization should be traceable
from the re-sterilization records. (See 7.2.2)

AR SRPRTE R 7 i BEAT BB IN L, IR A EERT B i S B R E Bk o BB R A AR R T KR IR i D RE B0k B 7K
o R/ SRS RN . R TR A AC 3 P IE B W 4R KB R

If the effect of repeated exposure on the packaging system is not known, product should be repackaged before
resterilization. ISO 11135-2014

AR RN A K B i B R GRS, 7 i £ K T S R L

11.4 If saleable product is used in validation studies the requirements for release of this product for distribution
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shall be generated before the start of the validation activities. It is important to assess the effect of repeated
exposures to the validation/sterilization processes on product and packaging functionality, and levels of residual
EO and/or reaction products prior to release.

AR SR AT CAR B 7 R AN, DU SEZERR T GG RIS 7 b B AT S ARV g o 7P R JBAT R, WA/ KB o ) S0 B o
i S BT RE,  MIEOS BR & (R 7K1 A0/ 55 5 S R S A PR PPAt7 2+ 2 B2 o

If saleable product is used in MPQ studies, then procedures shall be established to ensure the product is subjected
to a full exposure sterilization process and formal review of its acceptance prior to release to market

AR R R i TMPQIIRIT AL, B4, RS BLORAIE™ S 28 1 A 2R 8 A K TR I A (A4 A I0T) AR ™ i 58T 32 T 7 IE
A AT o A%

NOTE See Annex E for information about single lot release. Fff3REZAH T ¥ —HLEAT IFETE

12 Maintaining process effectiveness{ffFidFEA Rt

12.1 General @

12. 1.1 The continued effectiveness of the system for ensuring the condition of the product presented for sterilization
(see 7.3.1) shall be demonstrated

I IR AR K B P2 i (L7, 3. 1) M RGERIFR S st

D.12.1.1 To ensure that the sterilization process continues to deliver the required product SAL, it is necessary to
evaluate any changes to the product and packaging, the processes and equipment. The use of a comprehensive product
and process change control system is recommended.

NICK R RERFARE BIME 1077 i SAL, 75 ZEPPA™ dn A e, AR MBS & 4E1S0 11135-2014

AR o FRVSUAE P 4TI AR ot R R AR A% 1l R 4

One parameter commonly monitored to ensure the continued ability to sterilize the load is the product bioburden. The
bioburden should be monitored per ISO 11737-1. If significant changes are observed in the number and/or types of
microorganisms, their possible effect on the ability of the sterilization process to adequately sterilize the load
should be evaluated

NORUERFEEIN KR BE JT, 72 i A S ol 2 — D TR I L I S . RIZIS011737T- 1R ZER IS A F . R R I AE Y K B A
TR BB AR, REPPA X AN AR K R I AR 52 o

In a health care facility, it is recommended that there be a periodic review of the data on the effectiveness of the
cleaning/decontamination process, to confirm that the process is still effective and provides adequate bioburden
reduction in preparation for the subsequent sterilization process. Decontaminated medical devices should be visually
examined for cleanliness prior to terminal sterilization. Medical devices that are not clean should not be sterilized.
Policies and procedures should be in place to ensure that medical devices are adequately decontaminated prior to
sterilization (see IS0 17664 and the 1SO 15883 series)

It is essential for health care facilities to obtain from the manufacturers detailed reprocessing instructions specific
to the medical device, e.g. disassembly. Policies and procedures should be in place to ensure that medical devices
are decontaminated

12. 1. 2 The accuracy and reliability of the instrumentation used to control and monitor the sterilization process shall
be verified periodically in accordance with 4. 3. 3.

JE 4% 4. 3. 3FRHEE SRR FH T )R M A0 K TR 2 ) A R ) B M R R SR R 4T 5 RO TS0 11135-2014

D.12.1.2 A documented program for calibration of instrumentation used to control and monitor a sterilization process
is necessary to ensure that the process continues to deliver product with the required SAL and performance
characteristics.

LA SR 0 P A ) A ALK R R AR ORI THR, - DLRFERA DR R K K 7 fh SALANME BERFALL -

12. 2 Maintenance of equipmentiX#&{f7%

12. 2.1 Preventative maintenance shall be planned and performed in accordance with documented procedures. All procedures
shall follow manufacturers’ recommendations as well as any pertinent national, regional or local requirements
JSE% SCAF AR P (0 B SRR A (R DR TR R SL R S o 4 B R P I B 13 P P I DA P R L 5L b X it 7 A
D.12.2.1 In order to be effective, preventive maintenance activities should follow a defined schedule based on the
manufacturer’ s recommendations and the performance of the equipment. The procedures should be documented, and

maintenance personnel should be trained

N T BRAEA R, N2 IS 7 A DU B S R R ST RFR TR, IR R IR TR R AT BRI DR IR o PRIFRAEFF RESCARAL, fRFR
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Equipment to be maintained and/or calibrated on a routine basis can include, but is not limited to, the following
preconditioning, chamber and aeration equipment:

TALEE ., AR SR X B ) H O RIS (S, (AANER T

a) gaskets and seals; 38 Fl1%% &} &l

b) monitoring gauges; MMIME 1K

¢) EO monitoring equipment (i.e. environmental and/or chamber); ISO 11135-2014

EOME #1546 (1, FASEEAN/BlAE %)

d) door safety interlocks; | JHIZ &R IEE

e) safety pressure relief valves or rupture discs;

T R T2 4 W) B B

f) filters (for periodic replacement); iTyESZE (GEHIE#)

g) volatizers/vaporizers;Z&i52s/Kibas

h) chamber jacket re-circulation system; HZRZFHIEN RS

i) chamber jacket system; HZERZE RS

j) audible and visual alarms; FAGiRZE

k) temperature and humidity sensor equipment ;i3 FliE & LK% %

1) boiler system for steam and heat supply; ZEIXINIMRGAAER RS

m) evacuation equipment (vacuum pumps) ;JHE T (HTEHE)

n) weighing scales; FREE K%

o) valves; &

p) pressure transducers; [k J7fE/ESE

@) timers;EN &%

r) recorders;itiRiX

s) air/gas circulation systems. &5/SMMEH RS

12. 2. 2 Equipment shall only be used to process product after all specified maintenance tasks have been satisfactorily
completed and recorded

AR 7 A e AR IR ITH JFC 5, B 4 BEIN L7 i

D.12.2.2 Sterilization equipment that is not calibrated or is not properly ISO 11135-2014

maintained can generate an inaccurate record of the process parameters during the sterilization cycle. If these data
are used for product release, it could result in loads being released that have not been adequately sterilized
ARARIR BRA F B SR DR T3 ) K TR A% 7 K T A BT IR e 7 A — D ANHER L R S D 3¢ . i SRR L6 4l HI T WA, 7 B S BUBUAT
(117 i AR KA o

12. 2.3 Records of maintenance shall be retained (see 4.1.2).

TRIF LT RLBELRAT o

12. 2. 4 The maintenance scheme, maintenance procedures and maintenance records shall be reviewed at specified intervals
by a designated person and the results of the review shall be documented.

TRIRTT % IR AR TN 5 N AT e %, e R4S

D.12.2.4 It is necessary to periodically review the maintenance records and to make any adjustments that are indicated
by the data

i W B AL GRIRIC R, IR R B AT R

12.3 Requalification EEFI&UF

12.3.11Q, 0Q, PQ and subsequent requalification(s) shall be reviewed annually to determine the extent of requalification
that is necessary. This shall include an assessment of the need to reconfirm the product SAL through microbiological
studies. The outcome of this review, including the rationale for decisions reached, shall be documented.
REEREPFEIQ, 0Q, PQAIFAfE )5 B FT UG E, LARAE U F e Ve o LS Bl L e M FUR 2 7 i SALIK 75 R B 1R A
PSR PFE S5 R, BRI EOE B H .

D.12.3.1 Review of IQ should include confirmation of the acceptable calibration status of control and monitoring
equipment. The change control and preventive maintenance programs indicate that no modifications of, or significant

changes to, the sterilizing equipment have been made that could ISO 11135-2014
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affect the process

QU e 3700 475 M WU 22 1) 1 4% 1) T B2 SRS O o AR Bl A2 R TSI A1k O 7 TR 2 KB 1 6 AR A B2 R R 2 ) 8 6 T
TR AR

12. 3.2 Requalification of a sterilization process carried out with specified equipment shall be performed at defined
intervals against specified acceptance criteria and in accordance with documented procedures. These intervals shall
be justified.

S 4% HEAI S R PR VAT DU AT TS B ST IR, FE U RE RO 1] 1] 8 o W B AT K B R EE TN o 220 () ) o 2 3 ABE B

D. 12. 3.2 Review of 0Q should include an assessment of the equipment performance and engineering changes that were made
during the year to ensure that the results from the original 0Q are still valid (see Figure D.1).

OQIR) Ve B2 AL 475 — 4R R AR IR B & PERE AN AR AR, DABA DR S 2 I OQIK) 285 AT 2 A R (WL FigureD. 1)

In order to do so, it is common practice to perform periodic requalification of equipment and should include:

N T IE B SE0QIAT Rk, I AL e RIS e, T MR

a) review of IQ status of equipment; &£ IQIRES I TEH ;

b) assessment of trends in equipment performance;ix#5 4 BEEa A TR

¢) temperature and relative humidity profiles of the preconditioning areas (if used) ; TiAbHH [X )35 5 FFE CHE & A o
d) chamber temperature profile;H s k5 I Af

e) temperature profile of the aeration areas (if used).

T R 3 AT

These requalification exercises should indicate no significant changes in the performance of preconditioning (if used),
chamber or aeration areas since the ISO 11135-2014

previous (re)qualification. If equipment changes are necessary as a result of these exercises, requalification of 0Q
might need to be repeated

TR0 UEAR 5 5L ) AL A 5 B0l KX I UE DR TE R AR A o SRR A A B COR AR, U ZTE AT OQSRIE .
NOTE For large preconditioning or aeration rooms containing multiple sterilization loads, the extent of requalification
can be reduced if there have been no significant changes in equipment. The rationale for reduced requalification is
documented

L T ROR AL E 2 PR B 7 i B FAL P 2 B X SR, AR B TE W AR A, R LY SR IR UE T . R i B
IR

12. 3.3 If requalification indicates that the sterilization process might no longer be capable of achieving the required
product SAL, the cause shall be investigated and corrective and/or preventive action shall be taken. As part of the
investigation, the effect on the achievement of the specified SAL for previously processed loads of product shall be
considered and a risk assessment undertaken on their suitability for use. If the investigation shows that the required
SAL can no longer be achieved then a new MPQ/PPQ shall be performed to re-establish the required SAL. The investigation
and subsequent actions shall be recorded.

AR EHIGUER Y, KR w] B AN R B ZR 77 i SAL, RO A BRI, JRIT R 2 IESS A/ BRI - i 2 R R ik B,
J82 2% FE 4 BERE ) K B e R BIRE A Sal BRE ST, FFS K I REREAT KU EAl o 2 SR 7 3% WIS e i B0 E HOSALIN , R B EATMPQ
FIPPQUA H i AR E IISAL. A2 I B S5 IRVE B R %

D. 12.3.3 Review of PQ should include assessment that the sterilization process remains valid for the designated
product (s).

PQER) e A% L EL 375 PP AT o A R 7 it ) K T I R ) 5 8

Factors to be considered include, but are not limited to, the following: ISO 11135-2014

B R BE R AHE, EART T

a) review of 1Q status of the equipment; &£+ IQIRESITH;

b) review of 0Q status of the equipment; X#&KIOQIRATFEH

¢) confirmation that there have been no significant changes to the product design, manufacturing and packaging materials,
PCDs, suppliers, manufacturing area or facility, load configuration, or manufacturing process that could affect product
sterility;

UER AT RESEMA T BRSO W ety BBk, PCDL BERIR . A XIS LT 30y RlifliG T 2R KA B R3.
d) confirmation that there has not been a significant increase in the product bioburden, and/or a change in the resistance

of the product bioburden to the sterilization process, which might adversely affect the ability of the sterilization
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process to sterilize product to the specified SAL;

UEP= b B AR G, 0/ B0 it AR ) SR TR 0 AR A B AR A R R LS A R 7 i i B RE SAL IR B8 0 50 W 2 1
.

e) confirmation that individual sterilization processes have operated within specification since the last
qualification;

UMY E R SRR, KRR VG ZR A IEAT .

f) confirmation that there have been no changes to the sterilization process that could affect product sterility;
AT RERZIA - i E IR I K R AR R A2 4L

g) review of sterility failures of Bls or PCDs that have occurred where process specifications were met to determine
whether requalification is warranted.

T AL AR VSR AR BT BRPCD I JC B AR i A%, A 52 2 75 A6 B AT AT IR IE

Based on this review, the sterilization specialist should determine the extent of physical and microbiological
requalification required. The review and ISO 11135-2014

decision should be documented

BT IRXAN, KB K S T R VBRI ) E R0 TR RG] . B AR U R A 3R

There are three requalification options available as a result of the review:

ENERER, BEAERHRAER %

Full Qualification - consisting of PPQ and MPQ.

SRUE—— B IFPPQAIMPQ

This can be required in certain situations, e.g. following a significant change to product/packaging design or
configuration (creating a new “worstcase” condition), process design or equipment/service.
FERLCIRGL T BT A0, G, 7 /AR BOHETT R O N BRIOIRE . RSO e/ IR B R AR .

— No physical or microbiological qualification required - In circumstances where no changes have been made to product,
packaging, equipment/services and process, acceptable chamber performance and

engineering review, and the routine sterilization process has operated reliably in the intervening period, then
professional judgment can be used to justify that no physical or microbiological requalification efforts need be
performed before the next review.

T BB A I ——AE g O W/ RS ML Z TS, EEMREMN TR FE A, WIKE LZENMN NN BUE
ATATRERGIE LN AT AL S T B0 T3 YRR AR T — Ko A% TG 5 AT ) B B A ) PR R

Reduced MPQ/PPQ - This can be necessary in certain situations, e.g. to verify continued appropriateness of the
resistance of the internal PCD in the product load to the resistance of the product bioburden, or, after a defined
interval, to provide evidence that there has been no inadvertent change since the previous requalification study. This
would typically include, minimally

IS0 11135-2014

one fractional or half cycle exposure including load temperature and humidity measurements. Fractional cycles in a
developmental chamber can also be used to support a requalification program, but requalification of the production
chamber should be performed in the production chamber

IR/ IIMPQ/PPQ - FERELEESE (1 L T 7 AT I MPQ/PPQ, USSR i 2B SR ATT 1457 R P9 [ ) BEPCDATT 7 FA R S A 3 L
P, SAERUERIERR S, IOt A LR (EE) DOREA AFIZACHIES . I DMPQ/PPQER IR R EZ — BN — AR HUK B
W it PEE R P 0 R ) SO0 e o 300 o R P 2 A L S P P T SR R T, (B P VAR S ) IR AR A P AR
kAT

It is recommended that a MPQ cycle and load temperature and humidity measurements (MPQ/PPQ) be performed at least every
two years to verify that the documented paperwork review has captured any changes in the product or sterilization process.
R /DA AR AT — IRMPQIF AN IR AR B (IR (MPQ/PPQ) , PABSAIEZE SCAHAK (VT SRS 1 77 i BUK T L Z AT AT A
.

Requalification can also include verification that if the sterilization process specification is changed, then
requalification of the sterilization process should include confirmation that product meets allowable limits for EO
residuals as specified in ISO 10993-7

NSRRI RETE A A B, A, KR R A BT 06 UE IS L5 7 iy 2 TS0 109937 5 FIBO0%K B AR B AT A A

In all of the above cases, it is important to document the decisions taken as well as the rationale for those decisions
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and to define the plan for future review of requalification

TE LR L, B EE AT YeE e 1A ERE, R KR 1 IR TEVEE TR, IS0 11135-2014

Figure D.1 — Requalification decision tree

12. 3. 4 Records of reviews of requalification data, reports and resulting corrective actions (if required) shall be
retained (see 4.1.2).

FHIG R PP DS, RS A IR 4 RN PR A

D.12.3.4 Requalification is performed to confirm that the cumulative effect of minor changes has not compromised the
effectiveness of the sterilization process

BEAT EHTIRUE AR B R A3 A ) R AR R AR K T T A A R 3 B T

Requalification can include verification that allowable product EO residuals as delineated in ISO 10993-7 are being
met.

FHTIOUE AL HE 7 il A2 15010993752 UEOKR FE AR PR X 30 4IE o

It is important to formally assess the need for requalification of the sterilization process at least annually to ensure
that inadvertent process changes have not occurred and to demonstrate that the original validation remains valid.
FDEE —IRIK B R T 5 2 BB IR RV T B, DA ORAR ™ AR IR AR AL, DURGIE R RSB A 2
The requalification program should define acceptable ranges and levels of

138 ISO 11135-2014

variability in performance that are necessary to maintain the validity of the original validation from year to year.
FUHIOUE TR SR RE — A — AP A PR R I SE 0 A R R B AR A 10 T 42 32 1 Y AR P

D.12.3.5 An investigation should be initiated to try to determine the root cause(s) of a non—conformity

NI A, LSS I8 AN g R A

The impact of the non—conformity on the validity of the requalification should be assessed and the rationale for the
decision(s) reached should be documented. Further activities pertaining to the requalification should proceed with
proper quality system oversight.

JSEVPAG AN K X BB IR UE AT R SR, BL A ST AR e I B o 32D A O BT IR UIE )% 30 4% S B FEAR R AT

12. 4 Assessment of changeF1b [P PFA

12. 4.1 Changes to manufacturing operations, product, sterilization equipment and/or the sterilization process shall
be assessed for their effect on the effectiveness of the sterilization process

FPPAS A = ARl 77 ity KRB A/ BOR B AR PR AR A 3ok K B R A R R 5

D.12.4.1 Events that might require requalification include, but are not limited to:

A RE R B E T IRIE AR BAE, HART

a) major sterilizer repairs and changes (replacing controls, major rebuilding or installation of major new components) ;
PRELECUPN VIR Y ANCEE ) Gkt - IS S i e e )

b) changes to construction or relocation; i (1254 BT ;

¢) unexplained sterility failures in routine sterilization; ISO 11135-2014

1 KT I DR AN B ) O BT R U

d) changes to product; /=i HIAE{k

e) changes to packaging;fu 3 A1k

f) modification to the sterilizing agent and/or its presentation;

KA/ B RE R SE 2

g) changes to presentation of product for sterilization or load configuration; =il KB i FEek & 77 A {l.

h) changes to load density. 3% % & 1484k

It is important to ensure that the reference load used in any requalification takes into account changes that might
have been made to ensure that the reference load is representative of the revised product/configuration

B DR ] A R B A R v 2 B ) A8 A L0 25 S8 30 DA DR FE MR BN 53 1A 7™ it / R IR A A AR I R T 241

12. 4.2 The appropriateness of the internal and/or external PCD in relation to the bioburden of the product shall be
reconfirmed as a result of change (see 8.6 and 10.3) as appropriate.

277 i B AR SRR A AN, I EEHTIE B A AT/ A PCD AR 53 1 5

D.12.4.2 A requalification study could be necessary if a change has been made in materials, manufacturing location

or processing method that can impact the product bioburden population or resistance. The study should demonstrate that

56




product bioburden population or resistance has not increased to a level which might potentially invalidate the
suitability of the internal PCD, or compromise achievement of the required product SAL.

T SRR L B SR 7 i AR ) SRR RN BT ) A RE . G XIRE T2 v R AR AL, TREEAT EATIGUE . BUERA S AR ) S AR
PLATHIBE IR T BN EPCDIANIE AT, BB ™ fhSAL; - TS0 11135-2014

12. 4. 3 The load and load configuration shall be re—evaluated following a change for its appropriateness, and the results
of this re—evaluation shall be documented in accordance with 4. 1.2.

IS AR I 2R AN R 3T S AP E AT VEAN, A4 1 2B RIS R E RN AR

D. 12.4.3 Where re—evaluation of the load and load configuration identifies changes that might impact on the efficacy
of the sterilization process, then these changes should be incorporated into the requalification studies.

R SR A ke 77 S PR R W A AT RE RS R K B R A R AR AL, R4, EERTIR IR % R He AR AL

12.4.4 The qualified sterilization process shall be reviewed whenever there has been a change to the sterilization
process, the sterilization equipment or product that could alter the efficacy of the process (see 8.2)

B A A A AU (LS. 2) K IR . KB B 8™ i A 2B AR AL, REpP el Sk K AR

12. 4.5 The magnitude of the change shall be considered in determining the extent to which process definition, I1Q, 0Q
or PQ is undertaken.

WA E . 1Q. OQERPQISEHEE N, =5 fE AR B A FESE

12.4.6 The outcome of the assessment, including the rationale for decisions reached, shall be documented

PSP S5 R, BRI B

12.5 Assessment of equivalenceZERiFAT

12.5.1 Process Equivalenceid F£&5%k

Sterilization equipment that delivers the same process parameters, having undergone 1Q and 0Q, shall be qualified either.
CL2 S0t 1 1QAI0Q, AT FIFE AR S8 K B A R A% . 1SO 11135-2014

a) in the same manner as the original chamber, or

HEHEE RN TR 5

b) using a reduced MPQ that demonstrates the delivery of the required level of microbiological lethality and PPQ to
demonstrate temperature and humidity uniformity of the load and control by the production chamber. The rationale for
this reduced qualification shall be recorded and documented.

F8 BRAIE B RE SR AL E AR AR FE T 7K-F-HOMPQ, LA /D 1 FIPPQIRIE B 2 i 2 AT BE (R 45 B3, I phy 2 7 A S kel o
JSEC SR AN SCAF A 96 B e

The influence of different geographical locations on the product or load properties shall be determined

JSEI E 7 ot m e T A AN RISz f 52

D. 12.5.1 Process equivalence is a method used to demonstrate that the same validated sterilization process is delivered
by two or more pieces or sets of equipment. It does not require that the equipment be physically identical. Even if
the parameters delivered by the equipment are not statistically identical, the processes delivered can still be
equivalent if they are all capable of running the process within the defined, validated process limits (see AAMI TIR
28[26]).

PR R —FH TUE R CIER K E LS T 682 G WA NIk IRRERUEA R B B MR B
SRAEGH AR EARAMR, HRE RIS AT M REEE N CRIE RN, XA R 55300 .

Process equivalence among multiple pieces of equipment is intended to minimize the amount of testing required to qualify
the process. The sterilization process should be validated in one chamber. The remaining equipment can undergo reduced
PQ if the remaining equipment has undergone installation qualification (IQ) and operational qualification (0Q) (see
9.2 and 9.3). Equivalence can also be used to reduce requalification of several pieces of equipment. The equipment
used to deliver a sterilization process commonly consists of a ISO 11135-2014

chamber or room and ancillary control systems. Sterilization process equipment might be located within a given processing
facility or among several facilities. This equipment can be used independently to deliver the same process conditions
and could be exactly the same design or might differ in size or in the extent of ancillary equipment.

BB RRERR N TR BRI R . KA RENAER — GHEE T . GRRRE 8% DA 7 I1QM0Q, nTbli%sz
/b 7 HIPQ. SRR AT T kb A B A B IOAIE . TSR K R R A Y A B R A 55 () B HLA B ) R G L KR
FEB R AT DL AR R A R ) B LA L) i 22— X G W& RS R R R RE S A, IR AT RE R [RIFE I e i 5 n] BEAE
M B B v 2 B8 AN R
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Process equivalence can be established through analysis of process data in combination with a microbiological evaluation.
The process data should demonstrate that the candidate equipment is performing within an acceptable range of control
(i.e. validated process parameters can be reliably delivered to the product). The data analysis should confirm that
the process operates within the defined tolerances for the validated parameters. The microbiological evaluation will
demonstrate that the

required SAL is achieved.

AT LS 25 & RE VI M R B 0 Mok SO AR S R TR B IV I B0 32 e 26 7 T 42 32 A4 1 Y BB s AT (s 2SR IER S
FEZHRE P SEMER AL T 77 ) o Bl o A B 2 AR AE CIRE S HHLE A Z N ERAE . TR PP A KIE B IA 2 T R ASAL.
12. 5.2 Product

A product may be added to a validated process if deemed equivalent to or a lesser challenge than an existing qualified
product or internal PCD. A technical review shall be performed comparing the candidate product with the product or
PCD that was used to validate the existing EO process. The outcome of the technical review, including the rationale
for decisions reached, shall ISO 11135-2014

be documented. The requirements of 7.2 still need to be addressed for the product

ANSRANJ9 5 H AT 2 FRPCDAH R B AL Bl 7 o W LU Rpn™ i 5 CIE R K7 i Z (B R — AN EOR B %, N
WRBARFEZIER, WG 77520027, 22K,

D.12.5.2 Criteria for process equivalenceidfEEERHEN

Process equivalence can be established regardless of whether the equipment is located in the same facility or in different
facilities. The criteria to be met prior to the establishment of a process equivalence program are:
ToVR 7 2 AAE 7] — b 7 AN R My AR e S R A Rk o R A AR T S SN A T U

a) full validation of the sterilization process in at least one existing system according to the requirements of Clause
9;

MRS 79, R ERAE 2D — NI R G KB IR 58 B A .

b) performance of the 1Q and 0Q studies demonstrating and documenting that all equipment has been installed in accordance
with engineering specification requirements and operates in accordance with those requirements;

UEBIANC SR A B QAR BOR G EOR FE AL 1 %%, HHZIX S ZORIZAT 1 TQAI0QHT 7 -

¢) definition of the process to include the tolerances allowed and documentation of all phases of the process; and
BAE VA ZIEREE S SRR AR p Bt scft A

d) process data analysis associated with the validated tolerances for the candidate equipment and the original equipment.
B 38 15 26 A1 i e 26 2 ) (R SRIBR I L B8 IR ) 2 22 ) S R e 20 5

D.12.5.3 Determination of process equivalenceid FE&E MM E 1SO 11135-2014

The equivalence of the sterilization process delivered by one piece of equipment to that delivered by another piece
of equipment can be established by comparing the data obtained when running the same validated process in each piece
of equipment. This comparison should include an evaluation of the equipment’ s capability to reproducibly deliver the
desired process parameters when running a normal production load. Data obtained during the PQ on the process can also
be used. The delivered parameters and tolerances should be those that were previously validated in the PQ of the
sterilization process in the original equipment. The evaluation of equivalence involves performing a process analysis
and evaluation as well as a microbiological evaluation.

A PR %% H I IS AT R SRR R R RS R, B B RES 5 - B IRE KR RS XA AN A A,
MIBATIEF AR, B AR TUNE RS BRI PG . SRR PRSI AT I RR A S ANVEAl DL T
D.12.5.4 Process analysis and evaluation iXF&4# FiFAh

An analysis of process data associated with a validated process in the candidate equipment and the original equipment
is performed. Process data should be collected from the candidate equipment

BEAT A5 1R 26 0 R % R) DG TR ) B0 UE T R RO R R 08 20 A o S R edh 82 A 326 ¥ 28 P IAC 4

These data should be compared with the parameter limits for that specific sterilization process and the results obtained
in the PQ of the original equipment. The parameter limits are those established in the initial validation for the
sterilization process (including all process requirements identified in this International Standard) in the existing
equipment. The specifications, acceptance criteria, and pallet or load configuration should be the same as those defined
for the initial PQ. The actual parameters to be evaluated in the equivalence determination are generally a subset of

the entire process specification. ISO 11135-2014
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X BRI 5 R SO KR TR 1 2 O PR AN SR B % FIPQrR SR 13 1 45 R L
SRR IR 2 AL IAT B2 1 K RS FE (AR A b rh o SO 4B FEER) AR HR A M « RV, RS N, FIHEA Blike st
75 AN S HIUEPQE L) —E.
The parameters selected and the rationale for their selection should be documented. Statistical methods that evaluate
both the central tendencies of the test data and the degree of variability of the data can be used in this evaluation.
Examples of statistical analysis approaches are presented in AAMI TIR15. [24] The examples are illustrative only, and
are intended to provide guidance on statistical calculations, normality requirements, and steps to take if the data
fail a normality test. If the process analysis and evaluation do not meet the established acceptance criteria, then
it is not possible to demonstrate process equivalence
GRS R PG R A EE o TP A IR O ) Ol AN A (AR L A G T VA RE ] TP Ali. AAMI TIR15. 424t 7 Giit7>
HroT il 5. AR H A o R, Xl ORI, R B ARG T SRR R, IER AESR, RIEET IR
SR, IR AP AL A R L L ARSI, IS4, IR AR R R AN T RETE R
D.12.5.5 Evaluation of preconditioning or aeration areasTiAb¥aliE K X [KIiFE{H
The criteria for establishing process equivalence are the same for preconditioning or aeration areas, with the exception
that humidity usually does not apply to aeration. An evaluation that compares the load temperature and humidity profiles
within each environment should be performed. At a minimum, temperature and humidity uniformity within the load and
the relationship of this uniformity with the corresponding set points and recorded control variables for the areas
should be evaluated
X FIALHE X B DR, Bk 38 KD AR RS, RS R HE R AR R ) o SEHEAT 75 RS PRI A 2R it AR BER DL
PCECHPEAl o SR AIRERAE,  MIVPAREER A TS0 11135-2014
TR BERIREE 8 501, DL X IR 38 S 1 A0 R i B R s AR B R &R
If the pieces of equipment use different set points or have different control limits, it might not be possible to declare
that they are equivalent. Process equivalence for the preconditioning or aeration processes can be established if
analysis of performance data concludes that conditions within the load meet the parameter limits (e.g. temperature
distribution, residual levels, etc.) at the end of preconditioning or the end of aeration. Product EO sterilization
residuals levels should be verified in the candidate aeration room/chamber/cell.
AR SRBEAE A AN R A V8 m B AR PRI IR, AR PR A SR . AR, PR REEICHE 70 M 15t A B sl X2 R e 9 Y
FATE R SHIR U R . SR KT55) ROEOR A8, Ak 2 il A AR e PR 45 AT
D.12.5.6 Evaluation of sterilization chamber performanceK [ AH 4 GETEAiL
An evaluation that compares the delivery of process parameters for the load in the candidate equipment to the data
obtained in the PQ or in production runs should be performed. The critical process and load parameters to be compared
should be defined for the sterilization process before the evaluation is performed. These parameters are unique for
each sterilization process but can include the following:
S ST — VA5 Ve 2 AR S B e (3t S5 PQERAE P IS AT TR SRS IO Bl BLAR PR o FEPPAS ST, N RE SOR B R 2 LB ) e id
B S XESHRGN KELERA R, Ea s T4
a) Load parameters:dEH %

1) product temperatures — temperatures achieved and their distribution within the load during EO dwell;

77 ity it EE——BOYE B IR 2 8 A F i 2 e HE 0 A7

2) product humidity — humidity achieved and its distribution within the ISO 11135-2014

load at the end of conditioning

77 ity P R ——— Al P 5 RIS 2R A P I PR R A3 A
b) Process parameters:idfEZS%

1) chamber humidity at selected times during the cycle (e.g. beginning and/or end of conditioning).This parameter

can be measured directly or can be based on pressure rise due to steam injection;

AEFRIN 17 5 I 8] . Can Ab SRR TF AR /Bl 4h R0) FK BRAE R T o 32 ) DU B ) B e T 20y N T s 0 BT

2) chamber process temperature at selected times during the cycle (e.g. end of conditioning or during the EO dwell

period) ;

AEFRIN 7538 7€ I 1) 5 (o, Ak PRA5 PR EREOSE B ST 1)) £ K T A P o R B

3) chamber EO gas concentration at selected times during EO dwell period during the cycle (if measured), or EO

pressure rise or gas weight.
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¢) Other process parameters that might be considered include:
2% RE ) Heph i R 2 A A

1) vacuum depth and rate of evacuation (AP/time) at selected times during the cycle;

B IR L1 7€ I 1) ) B2 FE AN I Ao 2

2) humidification time and steam injection rate (AP/time);

I BN VRN =

3) EO injection temperature and rate (AP/time) and the amount of EO used (weight, concentration, or pressure);

and

EOVE IR BEFT# 2, LAREOff & (EE, WA, BURJ)): M IS0 11135-2014

4) air or nitrogen injection rate (AP/time).

FAWEUEANE R,
An analysis of the process data are used to indicate that the processes are or are not equivalent in their ability
to meet the existing process parameter limits and any additional acceptance criteria. The data generated should be
analysed and compiled in a format that will allow for its use in future process equivalence determinations.
ARSI 73 W2 FY T 2R W R A i 12 A T R 2 R IR AT R o ) 22 WA v U £ 6 70 77 THT 2 75 R S5 R0 o B #r, 3 Se vF A
TR R BT R S RGIE B PR 2 K 7 A R 0
D.12.5.7 Microbiological evaluation #AYIVFAL
In the microbiological evaluation, a fractional or half cycle is performed to demonstrate that the sterilization process
is capable of delivering the defined minimum specified product SAL in all the evaluated pieces or sets of equipment.
F— AR B I REAT e 2 0P A, DAIE B K B R A AR A3 KB AR P B A0t g LR /R A 72 1R il SAL
NOTE If the run used during process analysis was a fractional or half cycle and included microbiological monitoring,
then the data can also be used for this evaluation.
T, WA A RIS AT R — NS T RCE YL R R B R, R4, X e R T A PR
In addition to the delivery of the specified product SAL, additional factors that should be evaluated include any changes
to the sterilization location or manufacturing location that might have an impact on the bioburden level of the product
as presented for sterilization. Increased distances between the manufacturing facility and sterilization site might
result in higher ISO 11135-2014
bioburden levels, especially if the product will support microbial growth. Differences in manufacturing environments
might lead to the manufacture of product with higher or more resistant bioburden levels than previously qualified,
even if the product does not support microbiological growth. Another issue to be evaluated when shipping product between
sites is the difference in shipping conditions, such as time in transit and seasonal effects (e.g. temperature, humidity,
etc.). Holding of product under defined conditions to simulate shipping/transport conditions should be performed if
required.
B 1 RLE 77 i SALRO B4, PP AR 2R, QU AE AT RERE M TR B R 07 i R R GO KT S A AR P 3 AR AR . A
77 TR T 3 P RO BE S G D0 ] BE R EUE M UK, JUHAE A B T RAEI R A K RO T o AR ANIR] T e S Bk H
WA AR A S BOE BB R AR ORI, B AR TR A . A K B R S R AN RN,
SR (R AN T 50 (U, R E . MRPESE) , RO ASFEIZRAFHEAT VRl . A A R, 7l B OR R AR RLRE ORI 5/ A B AR AF T
D. 12.5.8 Results evaluation %55 iFfh
The results of the evaluation will determine whether the different pieces or sets of equipment perform equivalently.
If the different pieces or sets of equipment are equivalent, then the requirement for a reduced MPQ has been satisfied
through the testing that was already performed and no further qualification would be necessary. If the conclusion of
either the process analysis and evaluation or the microbiological evaluation is that the processes are not equivalent,
then the process should be declared “not equivalent” and a full PQ should be performed.
PP 0 45 ARG B 5E AN R I A2 15 1T LSRRI AT o RN IR 2 S R0, R4, il S a7 ik, J8/b IMPQIY 255K
e, HATRER PRI, R, RSP BRCE PR SR R A ER, WA, NAEHERER AER 1,
LS HE#EANPQ. IS0 11135-2014
D. 12.5.9 Maintenance of equivalence ZERiH:{RFF
Maintenance of equivalence should include a review of changes to each piece of equipment, the manufacturing process,

the product load, and the sterilization process to ensure that these changes do not compromise the overall determination
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of equivalence. This review should be conducted before changes are made and should be part of the change control process
If any process fails the periodic equivalence review, then it should be removed from the equivalence list and requalified
on its own.

SRR R R RALAR R KB B . AR P AR IR AR R B A%, DR ORI S AR (R HI 95 558 R A B . w8
FEARA P AT HEAT, N AR IS R A ES 70 o A RARAT IR AN BB A2 e IR S5 R R A%, B, L MNER RS Forh 3Bk, JF S BB
Bk,

D. 12.5. 10 Documentationit %

All decisions related to the outcome of the analysis determining whether candidate equipment can be declared equivalent
to the existing sterilization process equipment should be documented. At a minimum, this documentation package should
include:

FERRAGE I8 B 462 15 5 DAY K IR Ve 46 S5 K A B 5 A N2 S5 SR RN AR AL s /b, XSRS .

a) The complete specification for the candidate equipment, which fully describes the equipment, operating specifications,
and tolerances, and which refers to or provides a list of applicable operating procedures, calibration procedures,
and maintenance schedules. This specification should include or reference the current 1Q per this International
Standard.

B A B SE R BRIV, VO AL & I I e B IR . #RAEIVE . LA, DASR W AL & I IRAERE . IR /7 RN fR IR
THRIRE o VG OIS B S 5 AR 2 SL A LA I TQ.

C) Evidence or assessment of the ability of the equipment to deliver the ISO 11135-2014

d) intended process. The evidence or assessment should include or reference the current 0Q.

BEAAR BB A FE AR I SR B o IS BOPP A BB 45 B 225 AT 1 0Q.

¢) The result of the comparison between the candidate process equipment and the existing validated process equipment
This comparison should clearly demonstrate that all major systems and critical parameters were assessed, including
statistical analysis (if used).

LI R B % 5 B AT CIRIE R i s LA 45 2R ELBNTE 2B I 1], e B AR G G 24, BEgtihabr GR D) .
d) Evidence or assessment of the product conditions during processing within the candidate equipment to demonstrate
equivalence to the existing process.

FEAEIE B 26 AN S0 IR P77 ot 2% 2 FRRIE S BREARY . DAER S H A R A S R

e) Results of the evaluation of any additional factors that could affect the lethality of the sterilization process
as appropriate

UIEHT, W RERE IR KB A% S T AL T I 0 R 2R Al 5 2R

f) The documented conclusion that the candidate equipment is equivalent to the equipment specifically referenced in
the current validation study to achieve the specified product SAL. This conclusion should include or reference any
additional tests performed to supplement the existing validation study and any further testing performed for
confirmation or qualification for routine release of product from the existing validated cycle (e.g. residual testing
functional testing on first three lots, etc.).

1B 2 5 LA R BEIE B F 77 il Sa L B &R S5 K S LI G518« 4510 S A48 B2 B AR AT AN B AT oA b 78 10 A0
NERIRHIE M H B LIS UEGE IR ™ b H 8 AT Rt — 22006 (G, SR B, Al =Heroshagitie, 45

g) Approval by the sterilization specialist and other individuals as required by the normal change control or process
documentation control practices within ISO 11135-2014

the organization.

HR T 58, B 2 23 A I 06 138 A2 1) B o S s ) 158 4510 B SR N R A1

h) A list of applicable sterilizer operating procedures and specifications issued or changed to authorize use of the
candidate equipment for routine processing of product.

K BEAEARAERE T, AR 326 80885 T 377 ol 27 0 R T ) A S ) R 375

D.12.5.11 Product j*fh

D.12.5.11.1 Product family j=fhjEE

A product family is a collection of products determined to be similar or equivalent for validation purposes. Although
product families can be used for other reasons (EO residuals, bioburden, or biocompatibility) for EO sterilization,
a product family usually refers to products that have been grouped together for the purposes of determining that the

required SAL has been delivered to the products during the MPQ.
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AN E TS, 77 iR — MEGE R A AR SR SR & . R TEOK B R At HE el (BOSR B . ZEMfhdl, sy
PO AL TP d R, 7 L IRIE R 255, (EMPQIN %™ dh IO SAL 73 4LAE — & 7™ o

An EO product family can consist of various combinations of similar products. For example, a product family might contain
a series of catheters that differ only in their sizes or a variety of products that are made in the same environment
with the same material. When products are grouped into families it is important that they are grouped based on a rationale
that is appropriate for the EO sterilization process.

EO™ ity Al FHARAL™ i ) & A AL S 2B 91, — A7 iR T B & RO SN AR ¥ — 2R 471 5 sl HIAR (R A R EAH R B3R T 28
RN o 247 S22 AR, BT EOK B R R 2 PR R 7 i B F . IS0 11135-2014

The use of product families makes the validation process simpler since all products in the family would be determined
to represent an equivalent or lesser challenge to the sterilization process than the representative product or internal
PCD. The product family can be represented by a worst—case product (often called the “master product” ); the entire
family is considered an equivalent challenge to the sterilization process, or it is represented by a product PCD (internal
PCD).

H 7 P R T T RER A E PR S AR i BN BPCDAR L BAT AR R BREEA, 7 R R S A R e b
AR AT ERORE ™ b GEF BN B0 ) A RO K IR A S5 R R Bk, SRR hPCD (N FBPCD) ©

In addition to product families, processing categories can also be used in EO sterilization routinely once the PQ has
been completed. A processing category is a collection of EO product families that can be dissimilar in the details
used to establish the product family, such as material of construction or packaging, or manufacturers, but each of
the EO product families within a processing category should be qualified in a common sterilization process. For example,
a collection of products (intravenous sets) might constitute a product family and might be placed in a processing category
that includes a separate collection of products (e.g. a family of syringes). The commonality within the processing
category might be the PCD that represents the microbial challenge for those products in that group. All products within
this processing category should present an equivalent or lesser challenge to the sterilization process when compared
with the worst—-case product, representative member, or internal PCD which is placed within the product sterile barrier
system.

B mfsh, —HPQIEM TPQ, M LAV AT A MWEOKE . L2 B0 MRIMEE S, X L™ R T 8507 R 1 P4
SENHEARAR, @saEsRrpel, BiErT %K, E2, MIANNEE A RIREEE W KEEREP R %K. fln, —4
PR E (FIKE) FTREAL R — 7 iR, I HLATREBTBN AL & 53— A7 i (A, VRS 8850 B T2 b o n T4 A I IE R s T e
BEARRAL AP i A BRI [ TSO 11135-2014

PCD. 5 ERE ™ it AT i, BUBCIE ™ it T B B R 2R 498 A A BPCD B, () — AN I 28 P9 ) P 7 it 2 2 B — AT ] R
FEARA) K I R B

The review for product equivalence can be conducted within each product family or processing category. Alternatively

a worst—case product or representative member can be selected for the qualification study. In the following paragraphs,
several aspects of product evaluation are addressed

77 i S U B PE o BEAE RN 77 G BOIN T 2H A BEAT o EAh, AT RN T2 v ) B RS 7 ot AR AR A T IR AT . AE R B
e TP IEAl LA 1)

D.12.5.11.2 Determination of adverse effects to product X2 f&hASHIFZ0R K &

Before determining whether a candidate product or packaging system can be adopted into a product family or processing
category, one should determine whether the candidate product or packaging system will remain functional and effective

A system to evaluate these aspects should be addressed by the design or change control process. Consideration should
be given to functionality, integrity, stability, biocompatibility, and residuals, with special consideration given
to determining the effect that the sterilization process might have on drugs that could be included in devices or
components. For products that contain certain types of finished components (e.g. kits with drugs), the manufacturer
should consider regulatory requirements with regard to the safety and efficacy of these components in addition to the
impact the sterilization process can have on the expiry date of the products involved

FEPRTE —Mpide 17 it B0, 3 R G R 75 iR g gk 77 il R BSOIN T 2EL AT, e A S A a2 7 o B L R G O B L D RE AN R . VAN
TRLETT I ) R G NOE R B B R R R . IS ThRE . . R NE. AEWAREYE, DURIRERYD, KRR
K R LB AE S AL 2GR RO o 0 T A B AL (i, B 2GRl A 6 B R UL, RERI RN E S, B 7K R
XS B i B R BRI AL, SRR T IR e (1 2 e MR PR 285K . TS0 11135-2014

The EO process for which the product will be tested should constitute a representative challenge to the product and
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its packaging system. Documentation should address how the challenge process differs from the nominal process, and
the product qualification should demonstrate that these parameters are acceptable for product acceptance.

B0 FE A 156 i S AL RGE PR R A AR o 10 B R P O R S AR AR AR AN RIAR L, JIF H, PSR IERIE X 2
HON 77 i AR T2

The candidate product and its packaging should be evaluated to determine the effect on product EO residual levels

and any changes to either should be evaluated for the impact on product release

ISV A s ™ ot B FL A0, AR B 0 7 BB B /KT RISER - DA Al — 385 FROAE AT AR AT 7 AT PR B

IS0 10993-7 should be used as guidance for making this evaluation

PRASIE 180109937 RLE M H6T -

D.12.5.11.3 Determination of product design effects =&t )M &

The design of the candidate product should be carefully reviewed for any changes or differences that could present
greater obstacles to EO, heat, or humidity penetration than the existing product or PCD. Examples of possible changes
include longer lumens, the addition of closures, or a larger number of mated surfaces or product density

SR A A 7 i BEAT AP ARV A, 5 R S EPCDAR B, 2 AT SEFHASEO, FAEGR i AT A AR B IX ) o 94, mT e AR Ak (45 T8
WRVEE, PRI, S K A T B

Review the product design against the original product functionality testing to ensure that the changes do not adversely
affect the function of the product

B0 b D REME R IR K™ S BT, DL ERAZ AR L™ S X D E

NOTE, This evaluation typically does not include areas of the device that ISO 11135-2014

are hermetically sealed and cannot be exposed during intended use. Examples are items such as sealed, hollow, moulded
parts or sealed lumens

TE, PP NS A B 0 ELAE AR R A DX, B, P S BT R 2 A et P A

D.12.5.11.4 Determination of product material and characteristics effects 7= A4 RIS R0 (1 &

The characteristics of the candidate product should be carefully examined for any differences that could potentially
affect the product bioburden, such as manufacturing production methods, facilities, location, and raw material types
and sources. The materials of construction should be reviewed to ensure that the product will not retain higher EO
residual levels or levels that will exceed the regulated limits.

JSEAS B AT RE SR 7 i AR SRR BB 7 S AR TR R, G, AR 2L AR AR X, AR AR R SRR . RV
HIEAPRE, DARA LR i FIEOSK B AN 2 AR ey Bl e e R PR

D.12.5.11.5 Determination of sterile barrier system effects JG[H 5[ &R Gt 5 1 &

The sterile barrier system of the candidate product should be carefully examined for any factors that could present
obstacles to EO, heat, or humidity penetration. These factors can include a decrease in porosity of the venting material,
a smaller venting surface area, the occlusion of the venting area, or any other feature that would make the candidate
product a greater challenge to the sterilization process than the existing product or product internal PCD. In addition,
the effects of changes to the sterile barrier system on the bioburden of the product and any effects on EO residual
levels should be evaluated

LG {5 328 7 i G T BB R AL R BEASEO, IR B R R . LR R WHENT A RLENTALRIRAD> . ADREENT I AR Z T X 3
P B R S s PCDAH L B IS0 11135-2014

SERK PR AE RS fle BEAh,  RIPPAL O B B RG0S 7 il AR RS2 R, DA SR OB B 7K~ R 5

D.12.5.11.6 Determination of load configuration effectsy/=fhiEE =i (1 &

The load configuration of the candidate product should be carefully examined for any changes that could affect the
thermodynamic response to the sterilization process. These changes could include additional layers of stretch wrap,
a reconfiguration of the pallet, a change in the load size, a change to the overall density of the load, or any other
change that would make the candidate product a greater challenge to the sterilization process.

A A58 7 it ST K T I R A ) 2 S B ) 2 3807 KA AT A8 AL o X Se AR AR S IR E RO N . FERM B . s Eur AL
e BRI R R LA, ECHC A RT BE E t A SE ROK R B T R4

D.12.5.11.7 Conclusions of product adoption evaluation;/=fihiE i PEM 4516

If the results of the written technical review show that the candidate product and existing products or internal PCD
are similar and the differences between them are determined to be insignificant or to present a lesser challenge than

the currently validated product or internal PCD, then the candidate product can be adopted into the product family
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or processing category without further study. If AAMI TIR28:2009[26], Annex A, was used for the review, this decision
would be supported by virtually all “No” answers to the questions. The rationale for this decision should be made
by a sterilization specialist and should be documented. If the technical review indicates that the candidate product
has the potential to be a greater challenge to the sterilization process than the currently validated product or internal
PCD, then further studies are indicated. If the candidate product is determined to represent a greater challenge to
the sterilization process, then it does not meet the requirements for adoption into an existing product family or
processing category, and a full PQ needs to be performed. This PQ can: ISO 11135-2014
A SR T P BOR VP 5 R R, 50 it 5 R i B A EPCD R ARALLRR DA K, — 3 2 ) ¥ 22 5 2 W] L2 AN TR B EE H AT 250 E ™
i FIBRERVE AR, R4, e m T BLR N R EOIN T h i AR 2 — 29T . W RAAMT TIR28:2009[26], Annex A TP,
Xof A R R A No” AT PASCRREX AN 8. IXANEE B 1A BPE R K B L SO U, IR WERBARVES Bork, 5HAT
CUIGE K™ BN FRPCDAH B, 6307 it T RE AT SR K PR, M4, R BT P I e, U0 SR 58 ik b A BE K
KBEPRERTE, BRASRE AN IR AE ™ BN T4, BT A iPQ. X ANPQAT LA
a) establish a new product family or processing category, with the candidate product as the representative product;
FMase = b A AR il R SEHT 7 R N 2
b) establish a new internal PCD for the sterilization process;
25 KB R T ) A FPCDs
c) establish that the candidate product is equivalent to the currently validated master product; or
ST AR A AT H T CIRUE R 37
d) establish a new sterilization process for the candidate product
SR LT K I R
Annex A

(normative)
Determination of lethal rate of the sterilization process —
Biological indicator/bioburden approach ISO 11135-2014
KB FE R BIE AR B 8 —— A5 77/ A 8T i
A.1 General
A. 1.1 This approach combines knowledge of the resistance of a biological indicator to a given sterilization process
with knowledge of the bioburden population and resistance to establish the sterilization process parameters
(sterilization cycle exposure time).
RITEGEE T AR 4 BRI BT A A R S 5075 R FRR, DU SE R S (EFIETED .
Use of the method requires that product bioburden levels shall be demonstrated to be relatively consistent over time
and the resistance of the bioburden be shown to be equal to, or less resistant than the resistance of the biological
indicator (see D.8.6). Ui AT VEZLRAEB 7 i (A4 57 3K AE — %2 IR P9 ORFF AN B3 0E DL R AR SR BT 0/ T8 T 2421
EERNZEAVAR
The resistance of the internal PCD is demonstrated by running the sterilization cycle at graded exposure times, or
by exposing graded BI populations to a single sterilization exposure time, and then determining the lethal rate (rate
of inactivation through D-value calculations) when exposed to the sterilization cycle. Knowledge of the BI lethality
rate and the population and relative resistance of the bioburden allows one to establish exposure time so that an SAL
can be predicted.
T 32 A G AR B T R0 5 ) 80 ) R 2R B A DR s WD 0 o 3 — LU SR R0 A ) 07 38 ) o 50 S A 470 0 73 1 B8 kR ) Tk
KT E], AT AT ATBSAL o
Attention shall be given to the impact of packaging and the removal of EO from the PCD.
LR, A3 RIPCDIEOSE B YIS0 o
Guidance on this approach can be found in ISO 14161.
AT VLIS WLIS014161. IS0 11135-2014

D.13.1.1 [A. 1. 1] This clause provides further guidance to information in Annex A and D. 8 through D. 9. Since the biological

indicator/bioburden approach and the overkill approach use many of the same procedures, some of the text in this clause
duplicates text in D. 14

AT FARMD. 8BID. 915 B FE bt — it rE . (i T AR RSN/ A SRR B R KL I VE 2 R RS, XA T A
Sy R D, 14T EE .
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The combined biological indicator/bioburden approach is based on the use of a resistant BI or other internal PCD with
a population that is equal to or greater than that of the bioburden. This method is appropriate when sufficient bioburden
data are available from the bioburden monitoring program to demonstrate that the product bioburden resistance along
with the population can be appropriately represented during the validation studies to deliver a 10-6 SAL to the product.
PR IR AR AR R E Fik e FE T U IB LB AR N FBPCD IR T B T AE M R 1 24, 57 i 10 -6 JC T PRAE /KPR A BRI
FHSRAIE B 7 ity A= 9 S ) 5B 55 70 0 AT SR I R 3o A 4 7 A DR A5 10 78 0 R B R 2 rT I, A X — Tk e Bl
i -

NOTE, This method can involve the use of a Bl or other internal PCD with a population of less than 106

T, EANTIEY KEEART 106 BT e A #PCDAAE A

The relative resistance and population of the internal PCD should be compared with the resistance and population of
the product bioburden. The log reduction of the internal PCD can be used to calculate the sterility assurance level
achieved for the product bioburden with the most resistance to the sterilization process.
WHBPCDRIEL T H S HU IR R, B 7™ S AR S B BN BT 0/ LE . P FBPCD R 3T BB B8 T 0 T RAE KPR T 5

If this is the case, then the Spore Log Reduction (SLR) data developed in a ISO 11135-2014

lethality study for the BI can be used to demonstrate the effectiveness of the process for the product. If the data
are generated using an enumeration method, then the SLR can also be predicted from the survivor curve data that are
generated. The user should be aware that the minimum cycle time derived from this approach is not, by itself, adequate
to validate the sterilization process. Demonstration of the ability to maintain process parameters within defined limits
during the proposed full cycle is necessary.

WA IZME L, B4, YRR KIS T A R FLT X0 $OT B (SLR) o8 vl AERAIE A 7 it KB L Z A Rk IR 3
PR R TR A, B4, 7R B Bt ) A A2 R BRAF 2Bl o il o 7 RIVE R, IR — T E A R AR fae /0N Ja) SO (]
RGHRYL, RARUHINKE L2 EEB 565 TR S B R R 7E R (AR PR VS [ ¥ e 0 E B 2 b R 1

If the product bioburden is tested at frequent intervals and is consistent, then a combined biological
indicator/bioburden method can be used for process definition and/or MPQ.

AR A B BRI A — BT, A, AEWHR R/ A RS Ak R T T IR RE ORI/ BRMPQ.

Process lethality determinations: the microbiological lethality delivered to a product after exposure of the product
to a particular process can be calculated based on the D value of a specified microorganism. Because microorganisms
generally die at a rate that is approximately logarithmic for a given process, a time unit of exposure to EO gas can
be found to result in the destruction of 90 % of the microorganism’ s population regardless of the population size
Each of these time units is referred to as the D-value for the product microbiological contaminant, when exposed to
the specified sterilization process.

HRERIEE . 7 AR € TR R 5 U R SEZ ] FIMAEIDE R TSR, i TR 0 R LA O3 BT, BE A K90%HT T
AN —ANEO AR FEIN R L. 25 TR E KB RERS, A R AL 97 S A 0I5 Qe IDE . TS0 11135-2014

The D-value of a specified microorganism and the microbiological lethality delivered to the product when exposed to
a specified sterilization process can be calculated using the results from one of two commonly used methods. The first
method (enumeration) consists of an enumeration or physical count of the survivors and the second (fraction—negative)
uses growth/no growth during fractional cycles

Either of these methods can be used for Annexes A or B. D values can be calculated by using the results from the fractional
cycles and equations described in ISO 11138-1 and ISO 14161.

R SE S P DB AN 8 2 T R KT IR B 7 b AR AR P R BE T R D7 ) — R B 2 ORI B 88— M7 GH80 Hiit
BUG A BEVE TE RO, 38 A5 R 20 W) Ao R R P IR ) 25/ AR A K T o IR 8T 0 A AT — e o) T M s ABRB . /T
FLRALE BRIV EDAE, JrFRAETS011138-1H11S014161 H ik o

It might be appropriate to consider the impact of EO injection and post exposure evacuation time to provide greater
accuracy in determining the lethal rate. This impact will be most significant when EO injection and post exposure times
are lengthy compared to the EO exposure time, see Reference. [40]

FENFE AFEZ I ARG T e 3, 5 FBEOTE ST I B 7 J5 5 BRIN [A] o 24EOVE S M1 5 5 2 I 1) TUAC M 5505 F& I ) ELE I, XA
WK R IR 0, WS BURL[40] .

Regardless of the method used, it is assumed that:

ANELERIAT AT7i5, B

a) the microorganism population is homogeneous;
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YR R I

b) the process parameters are constant from run to run;

BT RS HE A EN

¢) a semi—logarithmic survivor relationship exists; ISO 11135-2014

XM 2 AP AE

d) microorganisms that have survived the process and unexposed microorganisms respond similarly in the recovery medium;
FEI A IS B A 0 5 R 8 3 B A TR R DA B 57 ) O A I S AR L o

e) all microbiological test methods (tests of sterility, enumeration, etc.) should be validated in accordance with
ISO 11737-1 and 11737-2.

PrA AR ST VA (RS THESR) RA% 1S011737-1RIIS011737-2 ) ZRIIE .

Enumeration: enumeration consists of exposing internal PCDs to the fractional cycle, removing the challenge and
performing survivor counts on the samples or biological indicators. The survivor count can be used in developing a
survivor curve and D value. The D-value is then calculated using a linear regression model.

See ISO 14161:2009

T Eh R U1 2% R Y EEPCD 25 BRPE AT HEAT A i BT A U D o RO B, A& S E M 80T T IR R AR s - R AIDME . 85
P AR T 55D

JL1S014161: 2009

Fraction—negative: fraction—negative analysis involves running sterilization cycles in which some, but not all, of
the biological indicators are inactivated. This includes:

843 BN 853 BIVE 73 A K2 AT BT RVEAE I AN A T SR s A K B R . B

a) Holcomb—Spearman—Karber (HSK) procedure;HSKJfif®

b) Limited Holcomb-Spearman—Karber (LHSK) procedure;t%[RHSKiifE

¢) Stumbo-Murphy—Cochran (SMC) procedure. SMS{ifE

See IS0 14161:2009. i.1S014161:2009

Sample size: the number of samples depends on the method used and whether the ISO 11135-2014

samples are distributed throughout the load or concentrated in one location. Use of a single location can improve
consistency of results between samples; however, it might not represent the worst case location in a chamber unless
extensive mapping has been performed in each chamber with each possible load configuration.

B RN RS B BCR IR T T8, DURRE 2 B A AE R A A BAR A — M B B — (oL B T 2w et o [ 45 21
f—2E, SR, XFEMEANREARE A BIOIRSALE, BRAE, TIZ MBS T — M i d — T e e 307 3.

When evaluating results, consideration needs to be given to ensure that the differences in the number of surviving
microorganisms between replicate challenges are due to random variation within a population rather than a variation
in exposure conditions

LY RIS, RAEEE], BERR, RPN REE R E ORI 22 R R AR B W BN, TN 2 B SRR AR A
For further guidance on the number of biological indicators, see Table C.3. In addition, see ISO 11138-1 and ISO 14161
to ensure that the minimum number of samples is met

BIACR Mt —2b46Re, W#KC. 3. UEAh, WLIS011138-1HITS014161 ALRIERE bl i) e/ b Kk .

In order to achieve the desired results, it might be necessary to shorten the post—exposure phases of the cycle
NT IR HIEE R, AR 0 5 B F b BOT RE L AT

A. 1.2 The conditions used for recovery of biological indicators in qualification studies, including duration of
incubation, shall be established and documented. The incubation period shall take into account the possibility of delayed
outgrowth of spores that have been exposed to EO. Refer to ISO 14161 for additional information on biological indicator
incubation times. ISO 11135-2014

ST RS T AR AR oR RS B2 0, BLAE BRI )0 35 77 F J N6 18 21 B e T RO v RIS HI T REME . A SR E MR 7T B
FRIGS T B INAE 27515014161,

D.13.1.2 [A. 1. 2] Information on the incubation period for biological indicators is provided in IS0 14161:2009, subclause
12. 3.

1S014161:2009, 5512. 3F TR T BIHFRIIRA(E B .

A. 1.3 After time—graded exposures to EO or population—graded Bls exposed to EO, with all other parameters remaining

the same, the lethality of the process can be determined by using one of the following methods:
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IS [R]85 VR U EO 2% e BB B 1 KBTI B, e TEOLAJR , AEHAB SR FF AL MEOL T, SRR AIESER AT LB A R 517k — ke -
a) direct enumeration; EL#E1H4L;

b) the fraction—negative method; or&lsyBAMTE:, L

c) a combination of a) or b) above. %54 5ZFra) Bib)

NOTE The fraction—negative method uses growth/no growth data from the recovery test on the reference microorganisms
after exposure to fractional gas exposure times; or to graded populations of reference microorganisms to a single
fractional gas exposure time.

Ve F 2 BRI SR A2 R 1A P I 8] J5 PCD S A I b AT Jo i R A K Tk . sl 5 I () 2 5 T EO M i A M i B

D.13.1.3 [A.1.3] It is possible to combine the enumeration and fraction—negative approaches for determining lethality

or D values. The two approaches are based on different calculation methods. Users generally select one method or the
other for determining process lethality

THEBGEANER 73 BRI AR 25 5 R E A8 ) B A FTRERY o 3K A ik e B T AN R T 55059850 o8 P 38 308 0 ok 38— A 5 2 E LA
FELFERICII T

A. 2 Procedure ISO 11135-2014

For additional guidance on this developmental process refer to AAMI TIR 16 and ISO 14161, both of which discuss process
development in detail.

BeAh, FERGSFRMEEI S HAAML TIR 16F11S014161, ARl 2B vEdid it TidBIF K.

D. 13.2 [A.2] Procedure &%

The location within the product at which sterility is most difficult to achieve might include not only those areas
that have reduced sterilant penetration, but also those areas that are more likely to have a significant amount of
bioburden present. A review of the product should be conducted to establish an appropriate placement of the biological
challenge. The review should be documented. See ISO 14161:2009, 7.2.2.

77 ity 9 T BRDIR A& foe i 21 i B AN R QL FE IR e BELAS K R 7108 2 1 DX, ORI e AW 7 ) DX JREREAT ™ Wt P o, DAESE
WA PRI AE AL E . PP MACK. WL TS0 14161:2009[3] 57, 2. 25%

Aspects to consider are: % EMIREK:

a) the length and inside diameter of lumens, and whether or not the wall of the medical device allows diffusion of
EO;

JEE IR, S BEIT S BE R 5 SR VFEOS AL

b) absorbency of the different parts of both the product and material;

77 it A REAS R R A

c) weights and densities of items;

T 7 il P R

d) load configuration, especially for a mixed product load

FeHTTA, UHARRG AR

See IS0 11138-1 and ISO 14161 to ensure that the requirement for the minimum number of samples is met. ISO 11135-2014
22150 11138-1 and IS0 14161, LARIES/DHE G ECE S 20 L .

IS0 14161:2009, Annex A, provides additional guidance on the application of the relationship between the BI and the
product bioburden in the biological indicator/bioburden approach

1S014161:2009, Ff3A, 4L BT/ A=W G IR TT BN b AR 07 38 2 18] F 55 R RO S 7

It is important that the internal PCD provides an equal or greater challenge than that of the bioburden located in
the most inaccessible portion of the product. See D.7.1.6 for information on the development of PCDs and D.8.6 for
information on determining the appropriateness of the internal PCD, placed within the sterile barrier system of the
product.

PN S PCDPk A 28T R T8O T 7 i i e K T 67 B ) 2R 07 0 20 B o A SRPCD YT IS RLD. 7. 1. 6, I B3O A8 7 il JE
J3# B8 22 48 14 1) P9 EPCDSE 24 Pk f) 45 S5 LD. 8. 6.6

The parameters that primarily affect lethality are exposure time, EO concentration, humidity and temperature. If an
adjustment of parameters other than exposure time is made, the overall effect to the cycle should be evaluated since
the adjustment might not achieve the desired result because the parameters are interrelated. For example, the result
of decreasing temperature would actually increase the EO concentration and the relative humidity if no change is made

to the pressure parameters
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SRR I L BB HUR B N W)L BOIRIE . WRPENNIE . MR A A B BRI R LLAMO S HOA R, B TS H0R KRN, WA Reik
IRAFHERR AR, BT R SRR . Blan, WERIE IS HOR KA, PR L 9 45 R L S 24 T 3 B0 AR A 42 5
The data obtained from process lethality studies are used to establish the minimum EO gas exposure time required for
the sterilization process. If these studies are performed in a developmental chamber, caution should be taken in ISO
11135-2014
directly applying this time to the sterilization process because kill curves (lethality rates or D values/SLRs) are
specific to the process parameters, chamber load configuration, and PCD placement within packaged product within the
load used for the study.
K FEEO A e I 22 83 N 1) ) 57 R M RE R BB B FUSR A RO B o QR IX SR FEAE I A VAR 2 rhdE AT 1, EL s 2R R ) [ 2
TRES RN, B, SR CRIER B BISLRs) R E T WA AR S 4 M 307 30 AR BN I ™ fh B3 W PCD.
For additional information on direct enumeration and fraction negative—methods, see ISO 11138-1:2006, Annex D and ISO
14161:2009, Annex C.
KT BB EOR A A YEVR I Fofb A5 5, JLISO 11138-1:2006Ff sEDHITSO 14161: 2009 B 5C. 1SO 11135-2014
Annex B
(normative) B RMERE
Conservative determination of lethal rate of the sterilization

process — Overkill approach

KBS FEBIEAR RS P T i —— R KA

B. 1 General
B. 1.1 This approach to process definition is based on the inactivation of reference microorganisms and has been widely
used (see also ISO 11138-2). Sterilization processes qualified in this manner are often conservative and use a treatment
that may exceed that required to achieve the specified requirements for sterility
AT RERE SO IR TR SR E I KT, AL CA B 2] (see also IS0 11138-2) o SRAIAT % € (¥ K 1 i REJH 7 A
AORFIE, BRI AL B KPR RERE L 1 I BITC I EOR T AL BE/K . TS0 11135-2014
Guidance on this approach can be found in ISO 14161.
D.14.1.1 [B.1.1] This clause provides further guidance to information in Annex B, and supplementary guidance to
information in Clauses 8 and 9. Since the biological indicator (BI)/bioburden approach and the overkill approach use
many of the same procedures, some of the text in this annex duplicates text in D.13. However, when using the cycle
calculation approach, see also D.13.1.1. For further information regarding the use of the overkill approach see ISO
14161:2009, 7. 2.
XASFATX M RBIE B b E— D HITRF,  Clauses 8 and 9fF RAIFNFRIRET . 1T BT/ AW S BIE A BE A IR AT FAE e KT
FIRE, XA A LSRN BAED. 13 . JRT, ST T S, BRI, 13, 1 1. SRR R KA B — 245 B
ISO 14161:2009,
The user should be aware that the minimum cycle time derived from this approach is not, by itself, adequate to validate
the sterilization process. Demonstration of the ability to maintain process parameters within defined limits during
the proposed full cycle is necessary.
EARERRIAR, XA TIESRG I W 18] LA KR R A B A TE R o BRI R 2 B R R A 8 SCRIRR IR A I BE 70 B3
KA WA -
B. 1.2 Conservative process definition requires use of either of the approaches given in a) and b) below.
PRsp e e E AR LU R igfRa) Bib) 2 —:
approach: a total of three consecutive experiments resulting in total inactivation of the biological indicators (with
a population of not less than 106 and, where appropriate, placed within a PCD) shall be performed in order to confirm
the minimum exposure time. The specified exposure time for the sterilization process shall be at least double this
minimum time. A fractional cycle of short duration from which BI survivors can be recovered shall also be run to
demonstrate the adequacy of the
ISO 11135-2014
recovery technique for BIs exposed to EO gas.

PR NPT AL =GRS, 85 RO KIE RN YRR (PCOBEEEA /D> T106) , DARfiAm/MERI a] . M
SE I P IS 18] 1 28 /0 D b i /NI B BT 2% o[RS RO AT A A0S U E BRI T8 A, OIS SR fiE B f

NOTE This short cycle can also be used to demonstrate the relative resistance of Biological Indicator, PCD and product
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bioburden

AN B T FFIE BB PCDAIR= S 2B S8k AR X B 7

b) Cycle calculation approach: The routine processing parameters that deliver minimally a 12 SLR of the biological
indicator shall be established using one of the methods described in A.1.3. The number of cycles is dictated by the
method used.

JIE S A SRR TTVE L —, B AR IR AT 0 BB B 22 /0 Ay 1 2SLRIFH RAL B S H . AR T #0077 A0 78 R 39T
KL

D.14.1.2 [B.1.2] Two methods are commonly used in this approach

TRITIRE T IR R

Half cycle approach: Due to its relative ease of use and the conservative SAL obtained, medical device manufacturers
and health care facilities commonly use this method which is to demonstrate total inactivation of the 106 challenge
Bls at a half-cycle exposure time. When this exposure time is doubled, a minimum 12 SLR is delivered during EO exposure.
This approach will lead to a process delivering considerably more than 12 SLR

FRIEAE T IXATTIEAR A S, I ATIRAFOR T FISAL,  BEIT S80I et 7o R P 7 DR AR LR 308 55 P X A Y SARAIE B 2 J] 31 2 o 1)
106 EM I AR RIS I T 120 290X B FR I (] () (50, EOZRFRIN 2=/ 31312 SLR. XK B T 124°SLR.

Cycle Calculation: This method consists of exposing internal PCDs to the experimental cycle, removing the challenge
and testing for survivors. This testing can be conducted by using a fraction—negative technique or by ISO 11135-2014
performing viable microbial counts on the samples or challenge indicators. This information can be used to calculate
the cycle necessary to deliver the defined SAL for the product. See ISO 14161:2009

JESITE SR XA T 005 R E S8 A 0 eh B B A EEPCD . 25 BRPERAN A7 i B0 4L o XA 1RI6 T DASE I A FH 3 4 B P AR SR AT s
st B Ak A8 75 1) _E 0 T E DO R AT . XAME B AT T TSR SCSALF A 3

When using the Stumbo—Murphy—-Cochran procedure and the Overkill Cycle Calculation approach, the recommended number
of BI/PCDs can be based on the product volume to be sterilized with a minimum of 10, see Reference [38] and C.3. The
sample set exposed at zero time should be exposed to all stages of the experimental cycle prior to sterilant injection.
4 {d FSMCIRURR RIS FEE % 2K J BH SR AR, &/ I 10ANBT /PCD. - OFE [F] 2 3 (U it 7 258 7 28 K B AITE N RT -

B.1.3 The conditions used for recovery of biological indicators in qualification studies shall be established and
documented. The incubation period shall take into account the possibility of delayed outgrowth of spores that have
been exposed to EO.

WA TR R R RS RO, AR RIS 1], T DA 8 JF I RO o BRI [ 8225 f8 22 2% 5 T EO R 2 BB AL K O m] e
Further guidance on the biological indicator incubation times can be found in ISO 14161.

A KBI S FRI R AE1S014161 A i — b 6

D.14.1.3 [B.1.3] Information on the incubation period for biological indicators is provided in ISO 14161:2009, 12.3
A KB FEWABRAE1S014161:  2009F912. 3t #E— 216

B. 1.4 The resistance of the product bioburden shall be shown to be such that, total inactivation time of the product
bioburden is less than the total ISO 11135-2014

inactivation time of the product BI (internal PCD)

72 A I BT RER R, AR S 4 SR I TRD /N 7 hPCD (A EEPCD) B SR IR 1] o

D.14.1.4 [B. 1.4] The appropriateness of the BI relative to the bioburden inactivation time can be demonstrated by a
test of sterility, either before or during process definition using a fractional-cycle of the appropriate exposure
time.

SR A 22 2 R N TR F) R 9T ) 255 SCRT B I 255 SO R R TE BRI, AT W AR VR R A A e B & Bk
B. 2 Procedure

B.2.1 Create a challenge to the sterilization process, PCD, comprising a known number of microorganisms with known
resistance to EO, by placing biological indicators in the product or inoculating product at locations where sterilizing
conditions are most difficult to achieve. If the location(s) of the microbiological challenge is other than the most
difficult—to-sterilize within the product, its relationship to the most difficult location(s) shall be established.
e R A A 8 2 7R TS B A T it 1 i K T ) B T i AR — AN CEOHT I B AR P O B0 1 T Bl R i AR R PCD,
AR SR 7 B AN B K B OB, B e L S e K AL B R &R

D.14.2.1 [B.2.1] Internal PCDs placed within the product sterile barrier system can be used for this method. If used

they should provide at least as great a challenge to sterilization process as the product they represent. The challenge
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of the internal PCD to the sterilization process should be at least that of the bioburden located in the most inaccessible
portion of the product (See D.7.1.6 and D.8.6). See 7.1.6 for information on the development of PCDs and 8.6 and D. 8. 6
for information on determining the appropriateness of the internal PCD for the product microbiological challenge
TR 53 n A PO 7 o TG R B R GE N (K A RPCD, SRR, KR T2 1S0 11135-2014

P ED H AR b — 8. WHEBPCDRXS KB FE A Bl 1 28 /0 15 0B A 7 b B PR ZE AL R B o — B 3L 7.1.6 KT
PCDIJELTFAN 8.6 J&TMffi & P EPCDXS T+ 7= M A AR Ik i 1 38 & P S B

B. 2. 2 Use of a PCD that has demonstrated an equivalent or greater microbiological resistance to the sterilization process
than the product meets this requirement. Attention must be given to the impact of packaging and the removal of sterilant
from the PCD.

CHE AP 20 55T 7 i I PCD IR A P AL BESR o 257 5 B AP CD P K T 77 RIS

D.14.2.2 [B.2.2] The location within the product at which sterility is most difficult to achieve might include not
only those areas that have reduced sterilant penetration, but also those areas that are more likely to have a significant
amount of bioburden present.

77 ity P B AT B T BRPIR A 0 AL AN U CU A5 IR L5 KBRS T/ O DX 33, 30 AT DA T e A Y 68 A ) S R R X3

Aspects to consider are:

EFAIS R

a) the length and inside diameter of lumens, and whether or not the wall of the medical device allows diffusion of
EO;

AR, BT S BE R 5 SR VFEOS A

b) absorbency of the different parts of both the product and material;

77 it A AN R AL A E 5

c) weights and densities of items;

KT KR 1 B R

d) load configuration, especially for a mixed product load.

e, UHRREGT M. IS0 11135-2014

Health care considerations: To demonstrate adequate penetration of EO, humidity and heat into product, a PCD should
be chosen for routine monitoring and validation of the EO sterilization process. The resistance of the PCD to EO should
be shown to be equal to or greater than the resistance of the bioburden of product to be sterilized at the most difficult
to sterilize location on the product

B. 2.3 Place the PCD (in accordance with B.2.1 and B.2.2) within or on the sterilization load as appropriate. ¥4PCD
TBCE Tl b B

B. 2.4 Expose the sterilization load to EO under conditions designed to deliver less lethality than the specified
sterilization process

D.14.2.4 [B. 2. 4] Obtaining microbial enumeration data or fractional kill data requires exposing the microbial challenge
to less lethality than is present in the normal production cycle. This is usually accomplished by reducing the exposure
time while holding all other parameters either constant at nominal conditions, or at selected minimum acceptable
processing conditions. Utilizing the allowed minimum process temperature for the enumeration study ensures the required
lethality is obtained when operating within the specified temperature range.

FPRAFI AT B B 20 A K B, 75 R 2 M DI 2 b g A B IR AR R R KNSR R o BLA R RS, R
/DR I I, R ORFR T B S HAE IR R R A T AL, BAE T R VR B R o AT SR 70 P o VF ) S IR AL PR FE
A ORAEAE R FE RO FE V1 N I AT I JRAF EER 2R K T

The parameters that primarily affect lethality are exposure time, EO concentration, humidity, and temperature. If an
adjustment of parameters other than exposure time is made, the overall effect to the cycle should be evaluated since
the adjustment might not achieve the desired result because the parameters are interrelated. For example, the result
of decreasing temperature would actually increase EO concentration and relative humidity if no change is made to the
steam injection pressure and the EO injection pressure rise. ISO 11135-2014

SRR I E S HONE T[] B0 WRFZ. MRPEANERE . BREZFRIS (B 5N, T 805 BNVl 2 A K RO . RS S 5
KAk, SHORTT RS FECCIRE B EORICKE AR 0 FRIEE A SRR E ), SEbr BN TE0 #KEZ.

B. 2.5 For the cycle calculation approach, if the inactivation of a known number of microorganisms has been confirmed

according to A. 1. 3, determine the extent of treatment for the sterilization process by extrapolation to a known predicted
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probability of a surviving microorganism, taking account of the required SAL.
AR CRN A PR 1K CARIEA. SEATHAIA, HEWT CRIRI R EYIAA S U AT RedE, 25 B R ISAL, 852 K R AL B 1 7 -
D.14.2.5 [B.2.5] SLRs can be calculated using the results of fractional cycles. If there are no surviving internal
PCDs, a worst—case estimate of the SLR can be obtained by running the calculation with one assumed survivor
RIBS A&7 ) A B BEAEE RRAT 5 SLRIE
Regardless of the method used, it is assumed that:
TARMFTTIE, HEGE :
a) the organism population is homogeneous;
(PGX7/BSY RS R dibF
b) the process parameters (except gas exposure time) are constant from run to run;
RN LZSH ERUABRER RSN ZIEER;
¢) a semi—logarithmic survivor relationship exists;
FAAEE X BAF R R R
d) exposed and unexposed organisms respond similarly in the recovery medium.
FEWR S35 77 35 v g i R A g S A 0 ) S S22 A B AR . TS0 11135-2014
Annex C
(informative) ¥Uu M b5
Temperature sensors, RH sensors and biological indicator
Numbers it FEfR A {2 BEAL S R A M Ha R R 4
C.1 Temperature sensorsii&{& /&K 3%
It is recommended to use one sensor per 2,5 m3 during 0Q to establish a thermal map of the room or chamber that captures
potential hot or cold locations. Therefore, monitoring should include more than one plane and locations near doors.
OQI i AE2. 5 m3— ML S, LS 5 sl 0 BRI AE R A B8 a5 SR, AR AE 2 T — AP IHR T A A R
For PQ, one temperature sensor is required per cubic metre of product volume. The minimum number of temperature sensors
is three. For PQ, humidity sensors should be placed within the packaging (where possible) within the load. This can
be achieved by placing the sensor within the sterile barrier system or amongst the unit packages.
PQIN, AEAL TSP A ARFAEE R — AR AL RS, (R T34 . PO, BRI RBAE R A AR N . X W] LIS I A% sk
AR TBE T T 57 P 28 48 P9 Bl o A e ok 3]
The result of the calculation should be rounded to the next higher number
THE R S5 RN R K.
Table C.1 provides guidance for determining the number of temperature sensors
RC. U E R B A% A B P01 T 4R Fg . 1SO 11135-2014
EXAMPLE During 0Q of a preconditioning room with a usable chamber volume of 70 m3: 70/2,5 = 28
i, OQIF, wT FIAE ZEARAATO0 m3F) LAk 2 ] i 2 1 Sk B 70/2,5 = 28
EXAMPLE During PQ with a product load volume of 2 m3: 2/1 = 2. The number of sensors to use is at least three (the
minimum number of sensors to use)
i, PO, 2 m3f™ AREEAAAN: 2/1 = 2, (AARRRER 2D I3,
C.2 Humidity sensors JB/EALEHS
The recommendation is to use one sensor per 2,5 m3 to establish a humidity map of the area or product that captures
potential variability in the humidity levels. The minimum number of sensors is two
FECEF2. 5 m3— MRS, DU ST IX Bl it L 20 A R S AR IR L 22 57t o PR FEAR IR M i D R 24
The result of the calculation should be rounded to the next higher number
R SEE VR SUWNILE- 2
For PQ, humidity sensors should be placed within the packaging (where possible) within the load. This can be achieved
by placing the sensor within the sterile barrier system or amongst the unit packages.
PQINS , W A SRS L TS e 0 P PR R A o 3 AT DA S A A SRR 88 JCPE TG T B B R G Y
179 1SO 11135-2014
s AR hoRIL
Table C.2 provides guidance for determining the number of humidity sensors

RC. 2T IR B AR AR BRI 1 e

71




EXAMPLE 1 During 0Q for a usable chamber volume of 6 m3: 6/2,5 = 2,4. The number of sensors to use is at least three
%1, 0Qnf, 6 m3W AR S : 6/2,5 = 2.4, (HEDE3IA,
EXAMPLE 2 During PQ for a product volume of 60 m3: 60/2,5 = 24. The number of sensors to use is at least 24
B2, PQIF, 60 m3f=fiARL: 60/2,5 = 24, B/EFH24MNE ALK
C.3 Biological Indicators A&~ 7IBI
The minimum recommended number of BI/PCDs to use is as follows:
BI/PCDfgc /> i &4 B
a) For MPQ with a product load volume of up to 10 m3, use three Bls per m3 of product volume, with a minimum of five
Bls.
MPQIRF, 7= i B AR I 10 m3fy, 34NBI/ m3, {HZEDFSABI.
MPQ with a product load volume above 10 m3, use one additional BI per additional m3 beyond 10m3.
180 ISO 11135-2014
MPQIRF, 7= B AR L 10 m31, PRI N1ABL/ 1m3.
If Bls are used for routine control use half the number of Bls used during MPQ up to a maximum of 30
A8 FIBIEURMPQIN (K — 3, [HERZ 2304,
The result of the calculation should be rounded to the next higher number
R SEP VR SUWNIE &2
Table C.3 provides guidance for determining the number of BI/PCDs
RC. 3 EBL/PCOMIB RS L T 457 -
The actual number of BI/PCDs to be used will depend on:
BI/PCDSK i F & Xk T
a) microbiological qualification method chosen (see Annex A or Annex B);
MR EYIRAE 775 (B SRA R 3%B)
b) product volume; = fAfA
¢) type of chamber (developmental vs. production).Hi=E A (WK MR & A=)
When using the Stumbo—-Murphy-Cochran procedure and the Overkill Cycle Calculation approach the recommended number of
BI/PCDs can be based on the product volume to be sterilized. When this approach is being used a minimum quantity of
10 BI/PCD’ s are indicated, see Reference [38]
4 N SMCURR A AR KA T HOS AR, BI/PCORALK W i B H . AR HX NIRRT, %/ AI10MBI/PCD, MB35
kE38. IS0 11135-2014
EXAMPLE 1 For product load volume of 3 m3: 3 X 3 = 9. The number of Bls to use is at least nine for MPQ. For routine
control: 9/2 = 4,5. The number of BIs is at least five
BI1, 3 m3/=fh#H: 3 X 3 = 9. MPQW, BI/PCDEMEHIN. HE#EH]: 9/2 = 4.5, BEAMEHL.
EXAMPLE 2 For a product load volume of 18 m3: 10 X 3 + (18 —10) X 1 = 38. The number of BIs to use is at least 38
for MPQ. For routine control: 38/2 = 19. The number of BIs is at least 19
B2, 18 m3j=f##: 10 X 3 + (18 —10) X 1 = 38, MPQIf, Z/HI38ABI. H#EH]: 38/2 = 19, ZE/AFA194BIL
Annex E
(normative) B IERT 5%
Single Lot Release®Afitifi4T
E. 1 Generaljf# N
This annex specifies the requirements for the release of product from a sterilization process where there is only
sufficient product to comprise a single sterilization load, for example, during research and development of new product
or for clinical trial product.
182 IS0 11135-2014
AMESRAE 17 b R P T — 0™ R B K R RE 7 AT R, i, H P BT TEANT A B e PR i o
NOTE Attention is drawn to the possible existence of national or regional regulations for clinical product. Where such
regulations are in force, the requirements of these regulations should be followed
T, FERRR, KX AT BEXT IR R i A RE o NERAT A RUE R
E. 2 ProcedurefifF

E. 2.1 Assess the packaged product to determine if it can be assigned to an existing product family for sterilization
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purposes. This assessment considers product composition, design, packaging, bioburden and load density. The outcome
of this assessment, including the rationale for decisions reached, is documented.

PG R who 75 T BUAN HRT AR B dh, PG5 8 s AL ity B B ses 1. IR s R, Bisfe
WIS E, Midx.

E. 2.2 If the packaged product can be assigned to an existing product family refer to 12.5.2 and D.12.5. 2.

O AR AN B TR sk, £%12.5.2 M1 D.12.5. 2.

E. 2.3 Where there is no existing product family (ies), or where packaged product cannot be assigned to an existing product
family:

WA AR, SR ARE NI K7 fk

a) Randomly select samples from the batch and determine the average bioburden of the batch in accordance with IS0 11737-1.
MKV AL EURE &, 2 1S011737— 1) ZESRAG XA R IR~ F- 2 A= 0 97 30

b) Distribute product test of sterility samples and internal PCDs that are located within packaged product throughout
the sterilization load, including locations where sterilizing conditions are most difficult to achieve. Place ISO
11135-2014

external PCDs (if used) on the load in defined locations. The PCD contains Bls that comply with ISO 11138-2:2006, Clause
5 and 9.5

H L B A KT R A AR P 2 ™ i P BRI it 7 it R A EEPCD R TG Tk e, B3 e K T ) i, K A EEPCDIRAE L SE 2R3 L. PCD
AL MBI A 1S011138-2: 2006 H15/19. 55K 11 Rk

NOTE The locations used should include those used for temperature monitoring

X AL H U A A

¢) Expose the sterilization load to a fractional EO gas exposure cycle at minimum process parameters estimated to deliver
an SAL of < 10—1 for product and a 7 to 8 loglO reduction in the PCD.

W KB 77 i B A AT 77 S SAL/N T 10— DRIPCD A 7~ 86 $i A1 PRk A2 2 4000 J 3 v

d) Remove internal PCDs, external PCDs (if used) and product test samples from the load and subject to tests of sterility
in accordance with ISO 11737-2

MBI P EEPCD M EBPCDAHAYS ™ i i, 4XTS011737-2BRIEAT A B 1A%

NOTE If comparative resistance of the internal PCD versus product bioburden has previously been assessed using a
fractional cycle of shorter duration than that of the fractional cycle in E.2.3 c), and there have been no positive
test results from the product test of sterility samples, then it is not necessary to perform the test of sterility
for product test samples exposed to the fractional cycle in E. 2.3 c).

ARSI I EEE. 2. 3¢) KA SE N ) LR ), ELPRAS AR S N EPCDI BT LU, IF BRSO B TE T
R TCRAVERT, B4, E.2.3c¢) o SIS AN 5 ZEREAT 1R 0 B i T T 6

e) Aerate and re—equilibrate the load to ambient conditions. The aeration period is sufficient to allow EO residues
to dissipate to a level that will not adversely affect new PCDs in the full exposure sterilization cycle (see ISO
11135-2014

f) and g) below).

He 2 i X 2 SIS — B 10 KUK 18] S22 DA B HOEOAN 23 75 4 K B JA 391 v X B PCD g e AN R O B2 i [ LN I £) Allg) ]

f) Distribute new internal PCDs that are located within packaged product throughout the sterilization load, including
locations where sterilizing conditions are most difficult to achieve. Place external PCDs (if used) on the load in
defined locations

RATAE KRR, B K A R BIA Y e, BT A0 377 i A BRI ) AL FBPCD g AN S PCDTIUAE L RE A R38R Lo

NOTE The locations used should include those used for temperature monitoring

T, I R LA IR e A

g) Process the same load by exposing it to a second sterilization cycle at nominal process parameters and where the
specified exposure time is at least double that of the fractional cycle in c¢) above (this is a full cycle)

R A — BB AR AR A RE S HOIAT 5 — KB, LR ER I 18] 2 /05 ) PR YR DA_E G AR REFTI)

h) Remove external PCDs (if used) and internal PCDs from the reprocessed load and subject to tests of sterility.
MR R B R A B AP P FPCD, AT T BRI o

E. 2.4 The sterilization load can be released from sterilization if the following requirements are met:

AR RGN A T AVER, KB ] LASAT
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a) the product bioburden presents less of a challenge to the sterilization process than the biological indicator used
in the external PCDs (if used) and internal PCDs;

77 i AR SRR K R T AR ) B Al A T4 EEPCD (B ) AT HEPCDIRIBI. - IS0 11135-2014

b) the process parameters for the fractional cycle comply with the process specification;

SAE R LPUN e 2 ERRE g U ey IR

¢) the load has been reprocessed by exposure to a full sterilization cycle at nominal process parameters where the
specified exposure time was at least double that of the fractional cycle in E.2.3 ¢);

R HIPRRN L RS HBOAT B, Hg g 2Dk e) P R R 2 BL b G2 BRI )

d) the process parameters for the full sterilization cycle comply with the process specification;

B EES T a T M.

e) confirmation of no growth of the test microorganisms from external PCDs (if used) and internal PCDs exposed to the
fractional sterilization cycle;

e JE A %) P ESPCDAN A4S PCD IR AR MR 36 TE TR 2E

f) confirmation of no positive result growth from product test of sterility samples exposed to the fractional
sterilization cycle;

L S RO o 1) i A T X JE B 1

NOTE If comparative resistance of the internal PCD versus product bioburden has previously been assessed using a
fractional cycle of shorter duration than that of the fractional cycle in E.2.3 c), and there have been no positive
test results from the product test of sterility samples, then it is not necessary to perform the test of sterility
for product test samples exposed to the fractional cycle in E.2.3 c).

ARSI I EEE. 2. 3¢) AR Y EE N ) AR 0, SRR AR S S N EPCDI BT LEAL, I BRSO B TR T
WETCPHYERT, A, E.2.3¢) KA I AN SEHEATRE i S JE . TS0 11135-2014

g) confirmation of no growth of the test microorganisms from PCDs exposed to the full sterilization cycle;

B I PCD T A A K

h) product functionality, stability and package integrity comply with requirements after exposure to the full
sterilization cycle;

P PR RE L RRE AN e e AT A B R K

i) confirmation that product EO residue levels comply with the requirements of IS0 10993-7 after product has been exposed
to both the fractional and the full sterilization cycles; and

7 e AR AR JE S . HLEOBR B 45 4715010993711 %K . Jf:

j) all quality and regulatory requirements have been met.

T A A T BT B R R

NOTE Information and data generated from this approach can be used retrospectively to support future validation of

the sterilization process
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