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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 Scopei &
1.1 Inclusions A& WA

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.

AGEAETETERTREIVSETRENHNITIA LI KBA LI BHT L. Bk
fEMEFNER, FAOAIHNMBZ AREALIRT L. #HINNEAERGFE.
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
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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.

A4, EORBKRRHEBEMZ— M EEATHEBRAGERMT A AEBRHETKANET &
TR TR BN R 38 K A
NOTE 5. Although the scope of this International Standard is limited to medical

devices, it specifies requirements and provides guidance that can be
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applicable to other health care products.

Hh REANGERETETHEM, ERENENERfRENTEFRFERNTHEME
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1.2 Exclusions A f

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.

AT B U AR R Y EOR B T (e . AR R AT - R IR E R AR R
TR, BNFIEAEFEEAE. AUERERE TAETRIMKE FE R0
A

NOTE, See ISO 22442-1, ISO 22442-2 and ISO 22442-3.

¥, JLISO 22442-1, 1SO 22442-2 #n IS0 22442-3

1. 2.2 This International Standard does not detail a specified requirement for

designating a medical device as sterile.
AATVE R VE A0 R BT B TR B AL E B K

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
MERERMMXH#EET &M THE MK, WAEN556-15KANSI/AAMI ST67.,

1. 2. 3 This International Standard does not specify a quality management system

for the control of all stages of production of medical devices.
AAFERNETEWEFENNBNEFRNRETERREEAZ,

NOTE The effective implementation of defined and documented procedures is

necessary for the development, validation and routine control of a
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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 1SO 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.

HAETBRKE LRI L. FIAFE AR B LR, SR A MRl EFE
ST, EENEFXHFRERNANRREERRRANER. AF & EHp THEH
—ANFEAHEREEERRARATENER, RFNERAETROE L7 (LE4
F)BATMTI A NEREFRETEREFMEF I TENTENFEETEKRNAT
A (JL1S013485) . EIXKfu/ SR A e ET ERAEEEERRAKEE = 71
MEH T A

1.2.4 This International Standard does not specify requirements for
occupational safety associated with the design and operation of EO

sterilization facilities.
RARER AN SR AT KENA R T R 53R EH B &2 2 B RIEH AL E .

NOTE 1 For further information on safety, see examples in the Bibliography.

National or regional regulations may also exist.

El, ARZeENE—FSHNER, WEH SHFEXH o BRI R0
H BN

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.

E2, BOFE, Z, Z%. FER, ALERSEIN EXE0AE 6 7 fr e &
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SBREHT A

1.2.5 This International Standard does not cover sterilization by injecting

EO or mixtures containing EO directly into packages or a flexible chamber.
ANERE A EEEATACKHIE R AKRE R @RIEHNEE FHKE.
NOTE See ISO 14937 for these types of EO processes.

E, EHRAWEOK WA MISO 14937

1.2.6 This International Standard does not cover analytical methods for

determining levels of residual EO and/or its reaction products.
AN AR 25 R EOFR B An /B RORL 4 AT B9 40 AT 77 i

NOTE 1 For further information see ISO 10993-7.

W1, BOZH 89447 77 ik o3t — {5 & LISO 10993-7

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.

2, NEER, ERSHREATRRAET SR e P HRA L A ERIREEDL T AT,
2 Normative references?| 7%

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.
LT S0, 28 s #a, X AATER R RS Dy, EH H B RE, H£
IR AR ; T~EREEHNRE, ERFRAR (BFBIi7) &,

ISO 10012, Measurement management systems — Requirements for measurement

processes and measuring equipment

15010012, MEEE R G—NERZFRNE X EHEK
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IS0 10993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide

sterilization residuals
1S010993-7E 7 &M £ W F BN —F T80 REA LI KERE &

ISO 11138-1:2006, Sterilization of health care products — Biological

indicators — Part 1: General requirements
IS011138-1: 2006 EJ7(RE>™ % KE £ME 4 F1Ha: &N

ISO 11138-2:2009, Sterilization of health care products — Biological
Indicators — Part 2: Biological indicators for ethylene oxide sterilization

processes
ISO011138-2: 2009 E TR & K@ AMie 8 F230: ALK KE R EMIE T

ISO 11140-1, Sterilization of health care products — Chemical indicators —

Part 1: General requirements
S011140-1 EJTRE ™ & KH H¥na #F1#a: KEX

IS0 11737-1, Sterilization of medical devices — Microbiological methods —

Part 1: Determination of a population of microorganisms on products
[SO11137-1E TR E /= KW WMAEM 7 F1#Ha: FRbEDZENINE

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, ERBEWNKE WMAENF HE F_#0: HIAXKELENLTH AR

IS0 13485:2003/Cor 1:2009, Medical devices — Quality management systems —

Requirements for regulatory purposes — Technical Corrigendum 1
IS0 13485:2003/Cor 1:2009, E;T#HMW MEEEARR FAER HAHIK
3 Terms and definitions AEFuE X

For the purposes of this document, the following terms and definitions apply.

6
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AR LT ATE Fu X
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
T iR — 4, T LR R ML T B E U AT

Note 1 to entry: This can be performed within the sterilizer and/or in a

separate chamber or room.

EL, FIERW AT AT, W AEEAEE R TR N HAT.

3.2 aeration area R KX

either a chamber or a room in which aeration occurs
&R E B A .

3.3 Bioburden 4 #f%k

population of viable microorganisms on or in product and/or sterile barrier

system

[SOURCE: ISO/TS 11139:2006, definition 2.2]
F= A/ B G R R G R B A E TS B A A E
[f&#E: ISO/TS11139: 2006, & X2.2]

3.4 biological indicator A& 4% ~H

test system containing viable microorganisms providing a defined resistance

to a specified sterilization process
[SOURCE: ISO/TS 11139:2006, definition 2. 3]
AR R AR EAHETANEENIA R R,

[k #B: 1SO/TS11139: 2006, & X2.3]
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3.5 Calibration &K

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]

A B st B (T3 E 5 ATE) W ER R RE R SR ZENE R Ll s R
HATHE, UM, ., REKBLFEERBRAL N E R FHEAE
SR REAR TR B AT 2=

[VIM1993, =& X6.11]
3.6 chemical indicator ¥ 3 FA

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]

REFBETXAERERXENUFIMELM, RBE—IRL M TEREXELNA
IR R G

[1SO/TS11139: 2006, = X.2.6]
3.7 Conditioning A%

treatment of product within the sterilization cycle, but prior to ethylene

oxide admission, to attain a predetermined temperature and relative humidity
TEMANFRELIEZR, FKE AN~ mBATAE, DR HUERE METEE.

Note 1 to entry: This part of the sterilization cycle can be carried out either

at atmospheric pressure or under vacuum.
AL, ZE KW A E R AE T RE R TH#HAT,

Note 2 to entry: See 3.27, preconditioning M.3.27, FixL#E
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3.8 D value D&
Dlo value Dloﬁ

time or dose required to achieve inactivation of 90 % of a population of the

test microorganism under stated conditions
[SOURCE: ISO/TS 11139:2006, definition 2.11]
TR EFMET, KGN R & 41 BT 7 89 B[] S4B 415 £ -

Note 1 to entry: For the purposes of this International Standard, the 2 value
is the exposure time required to achieve 90 % inactivation of the population

of the test organism.
VE: ARV T EIDME R 1 K IE90%IM IR ik A Ay BT B AR AT ]
3.9 Development FF X
act of elaborating a specification
R EATHAT A o
[SOURCE: ISO/TS 11139:2006, definition 2.13]
3.10 dew point B

The temperature at which the saturation water vapour pressure is equal to the

partial pressure of the water vapour in the atmosphere
AAFHKERE TIRE T, KEAWEN ST fn 27 & 8 4 B i ig E

Note 1 to entry: Any cooling of the atmosphere below the dew point would produce

water condensation.

EFERUT R A 2 P £ ACKE

3.11 Establish ZEir

determine by theoretical evaluation and confirm by experimentation

[SOURCE: ISO/TS 11139:2006, definition 2.17]
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W SR A AT E .
3.12 ethylene oxide (EO) injection time ¥4 Z & JE N\ B |H]

duration of the stage beginning with the first introduction of the EO (mixture)

into the chamber to the completion of that injection

M A LR HENKEAET 46 ER A IR AR BT AL KR A A RN LR
BLEY B[] 6

3. 13 exposure time #& 7 H{ |H]

period for which the process parameters are maintained within their specified

tolerances
[SOURCE: ISO/TS 11139:2006, definition 2. 18]
TR HREENE N ZE N FEA

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.

HTERHRGATENEWN, EEAACRENNAERET ALK ERITHEZ
I8 B K T B A

3.14 Fault #%[#&

one or more of the process parameters lying outside of its/their specified

tolerance (s)

[SOURCE: ISO/TS 11139:2006, definition 2.19]
—ABREANARSUEHAANEH N Z.

3.15 Flushing #%

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

10
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gas or steam through the load and chamber
WAUTHFEZ—FBRYEREETATA L.

a) ZRXBEEZTRAZAIBERAARMANEE, AEHFHEEEARK, =K
b) TR ETRNEAHIEREAGREALHEKEY & HAEE,
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
5 K W A2 A2 WEOTE F Bt (8] AF He, A L B U 96k 2D 9 KT B A o
3.17 half cycle ¥ JE#i

a cycle in which the exposure time to EO gas is reduced by 50 % compared to

that specified in the sterilization process

5XRE I EA L, EOfE A B[] y8 2 50% 8 K 1 B .
3. 18 health care facility EJTHREHA HCF

governmental and private organizations and institutions devoted to the
promotion and maintenance of health, and the prevention and treatment of

diseases and injuries
BN TR S A A R, DA R Fu 4 E 9 B A6 T B BUR A AL A LA AL A

EXAMPLE A health care facility can be a hospital, nursing home, extended care
facility, free—standing surgical centre, clinic, medical office, or dental

office.

Bl: —AMNETRENETURER, TR, BKIPFE LK, MIWFAFLQ, LA,
E45=%E, THIAE

3.19 health care product [ETF{&F &

medical device(s), including 7n vitro diagnostic medical device(s), or

medicinal product(s), including biopharmaceutical (s)

11
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[SOURCE: ISO/TS 11139:2006, definition 2.20]
BT &M, BEEFRIGHAN, RAAFE, aFENS R
3.20 installation qualification &ZEHIFIQ

process of obtaining and documenting evidence that equipment has been provided

and installed in accordance with its specification

[SOURCE: ISO/TS 11139:2006, definition 2.22]
AL R & CHEBATREM T RNTE,

3.21 medical device EJT &M

any instrument, apparatus, implement, machine, appliance, implant, 7n 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,

— 1investigation, 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 7n 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: IS0 13485:2003, definition 3.7]

12
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AT EHS AT AR, BHERRKeERNEANE. BE. 5. AN
Wi, ORI B MR A &

- BRIV, T M. BT, B

- AR ET. . BT EZ B AN

&

- ANEREMBEBTBEN K. BERIAT;
- JEIRHE A
- BT EREE

- BEAGHFARIIGETXREETER
HxTARNIAG LW ZETIERATRAGES xRSt FEHIE,
18 %] DR 1 e F Br gy o R o R B 1R AL
3.22 microorganism #4441
entity of microscopic size, encompassing bacteria, fungi, protozoa and viruses

BEME . BW. REEY. FEENEMER/NER,

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: ISO/TS 11139:2006, definition 2.26]
El: R ET A ERAKELRA N EAEFEE KE 2 REUE
A B A B0 2 AL A R A
3.23 operational qualification #{EIIL0Q

process of obtaining and documenting evidence that installed equipment
operates within predetermined limits when used in accordance with its

operational procedures

[SOURCE: ISO/TS 11139:2006, definition 2.27]

13
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WERAFHICFK, HBREEFHATERAN, LR EEGEEDERENHATIET,
3.24 overkill approachit R K 7 ¥

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

AR 5 7 o A OO F R B AR R T T M E T R (SLR) 2
D A12H KW TR 77 %

3.25 parametric release Z¥KAT

declaration that product is sterile, based on records demonstrating that the

process parameters were delivered within specified tolerances
[SOURCE: ISO/TS 11139:2006, definition 2.29]
MELBRSHENE NZNWILE, REFELTH,

Note 1 to entry: This method of process release does not include the use of

biological indicators.

Fr AR HATH B RAER EWIE T
3. 26 performance qualification % §E¥1EPQ

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: ISO/TS 11139:2006, definition 2.30]

REFHABEILANIE, CERRERBERFATREN, RFsEiix
RN ZAEE REH £ 77 B85

3. 27 Preconditioning T4

treatment of product, prior to the sterilization cycle, in a room or chamber

14
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to attain specified conditions for temperature and relative humidity

KEEHF4ew, E— RESEZTRNES S HATAE, DLk E T EWEE fote
SR E

3. 28 process challenge device it 742 Pkt £ EPCD

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]
Wit KB IR ERHENT A, AT ITHEI BTN EER.

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.

MASFEM S, PO LLE =&, I~ 6., REEREEHEANEmE R,
W.7.1.649D7. 1. 6

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.

HE2 AR F R N EPCDAR S EIPCDZ 4o N EPCDAR I R IEBA 36 € B9 7= & B A B R W
RAEAT . HE T~ % AR E @ENHPCDE — AN AIEPCD, MAE T~ R E
B35 2 |8 B R B AR T _E BIPCD A S EEPCD, AMEFPCD R & Bl ok H & & - 2 MM A
1 W

3.29 process parameter TR %%

specified value for a process variable

15
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HEZENAZE,

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]

E: KEREAREEIBSHEENE,
3.30 process variable I EX E

condition within a sterilization process, changes in which alter microbicidal

effectiveness
KERBWEL, CHEMSEREBEWNHEA .
EXAMPLE, Time, temperature, pressure, concentration, humidity, wavelength.
[SOURCE: IS0/TS 11139:2006, definition 2.35]
. BElE. wmE. RN BFE. BE. KK
3. 31 processing category jfu T4

collection of different product or product families that can be sterilized

together
Bt — A K W HY A B PR i B ik A

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.

WA B TR Y BT 7 e BOK TR R ) E AR R N 5 2 4PCD B LA F B E (K
3. 32 Product /=&

result of a process T4 F

[SOURCE: TS0 9000:2005, definition 3.4. 2]

Note 1 to entry: For the purposes of sterilization standards, product is

16
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tangible and can be raw material (s), intermediate(s), sub—assembly(ies) and

health care products.
Er AT BRI EY, TUERMAE. N EEHETREF &,
3.33 product family =&k

group of product possessing characteristics that allow them to be sterilized

using defined process conditions

LA AL R B AR At KB, R TAF IR R d R 5

3. 34 product load volumef= & 3 % A

defined space within the usable chamber volume occupied by product
P o A K AR O R AL R B =

3.35 recognized culture collection A ¥ ¥4 FAEHLM

depository authority under the Budapest Treaty on 7he International

Recognition of the Deposit of

Microorganisms for the Purposes of FPatent and Regulation
[SOURCE: ISO/TS 11139:2006, definition 2.38]

3.36 reference microorganism ZYEM £ Y

microbial strain obtained from a recognized culture collection
NI BT Y 55 55 497 17 i AL AR 3R A5 B 0 A 0 R A

3.37 Requalification EH KiIE

repetition of part of validation for the purpose of confirming the continued

acceptability of a specified process
HAEEAE IR FEIN T MAATH I HINNE Z;
3. 38 reusable medical device T & & H E 77T B

medical device designated or intended by the manufacturer as suitable for

17
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reprocessing and re-use
FlER R ITEAEWIENE S TES I T E S ET W

Note 1 to entry: This is not a medical device that is designated or intended

by the manufacturer for single use only.

T, IR A S 1 B R B R B — IR R Y T B R

3.39 Services MR%

supplies from an external source, needed for the correct function of equipment
EXAMPLE Electricity, water, compressed air, drainage.

[SOURCE: IS0/TS 11139:2006, definition 2.41]

3.40 single use medical device —kMEH E T B

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

only

3.41 Specify #E

stipulate in detail within an approved document
T2 B SCPF A 48

3.42 Spore-log-reduction #F*f# T M{ESLR

log of initial spore population, M), minus the log of the final population,

M
BREVMBTHERETARFHETER TR TRENREK, ZREKA 08X H
[SOURCE: 1SO 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.
SLRIT 38 77 3\ A 38 7 4 B9 A7) 46 T F 5% B A B0 s 470 F AR B AT 4R

18
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For Direct Enumeration/i\:
SLR = log M - log M
where
M is the initial population#]#5%%;
M is the final population#x % #%.
For Fraction Negative:
SLR = log M - log [In (¢/n)]
where
M 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 M if one surviving organism is used.

WA FEMAEY, Wkt EZRSLR. W — M A 2 S FE, NSLR
FRA “KT” logN.

3.43 Sterile LW

free from viable microorganisms 7o V& £ 91
[SOURCE: ISO/TS 11139:2006, definition 2.43]
3.44 sterile barrier system LW R R4

minimum package that prevents ingress of microorganisms and allows aseptic

presentation of the product at the point of use
[SOURCE: ISO/TS 11139:2006, definition 2.44]

3.45 Sterility TERA

19
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state of being free from viable microorganisms &£ L7 &M EMH —FRE

Note 1 to entry: In practice, no such absolute statement regarding the absence

of microorganisms can be proven.

ERLE, AFARKENNER, THRENTES S,
Note 2 to entry: See 3.47, sterilization.
[SOURCE: ISO/TS 11139:2006, definition 2.45]

3.46 sterility assurance level T H fRif/KFSAL

probability of a single viable microorganism occurring on an item after

sterilization
KEJa, R & B FEREDE,

Note 1 to entry: The term SAL takes a quantitative value, generally 10° or
10°. When applying this quantitative value to assurance of sterility, an SAL
of 10° has a lower value but provides a greater assurance of sterility than

an SAL of 10°.
e SALAEEME, EHH10 H10 . HHEEERFREHEIER, 10 SALKE
10 SAL/N, {E 7% F10 SAL#Y T B4R IE
[SOURCE: ISO/TS 11139:2006, definition 2.46]
3.47 Sterilization XKW
validated process used to render product free from viable microorganisms
BN~ e TR E M Em L E.

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.

20
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E: KWREY, MAeEMWRTAEAERESR, Bk, £M2F~& E®K
EHHEETRRERT, METRD BRI, BTTRIE,
Note 2 to entry: See 3.46, sterility assurance level.
[SOURCE: ISO/TS 11139:2006, definition 2.47]

3.48 sterilization cycle X & & &

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-EFHANEZEA, AE#TEREA. AE GEXA) . WAE0, EOER. &
FREOM# R, CGEXRAD .« RIPAZE R/ BEAKN—RIINBN TR,

3.49 sterilization load W RKE = CREEE)

product to be, or that has been, sterilized together using a given

sterilization process

B R — KW AR — 2 K T 3 K B Y 7= o
[SOURCE: ISO/TS 11139:2006, definition 2.48]
3.50 sterilization process K#E I

series of actions or operations needed to achieve the specified requirements

for sterility
[SOURCE: ISO/TS 11139:2006, definition 2.49]
HILB|IE T HEKRT RN — RISk,

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.
21
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E: XR—RA|GESIREAEMAE (EXAD . AR K4 T HFE TEOAEA
FHREOREFH T FNENE B EE X W B Z AW EMBE L HEERERE.

3.51 sterilization specialist XEE XK

person with technical knowledge of the sterilization technology beingutilized

and its effects upon materials and microorganisms
3.52 sterilizing agent K&

physical or chemical entity, or combination of entities having sufficient

microbicidal activity to achieve sterility under defined conditions

LA T80 7R FU A W RE A7 B A LR A T RE 45 3k B D W B9 A 2 B S B S R

H A,
[SOURCE: ISO/TS 11139:2006, definition 2.50]
3.53 survivor curve FVE 4

graphical representation of the inactivation of a population of microorganisms

with increasing exposure to a microbicidal agent under stated conditions
[SOURCE: ISO/TS 11139:2006, definition 2.51]

ENEFHT, WMEYKE SR F T HED R K 0B8] 2 18] i B 358 .
3.54 test for sterility L HIRK

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 TEEE

technical operation performed as part of development, validation, or
requalification to determine the presence or absence of viable microorganisms
on product or portions thereof

TR WLNKEFRINN—H D, BT E LR EFEFEREMNEAEE.

22



ISO 11135-2014
[SOURCE: ISO/TS 11139:2006, definition 2.54]
3.56 usable chamber volume #E = 7 F &

defined space within the sterilizer chamber, which is not restricted by fixed

or mobile parts and which is available to accept the sterilization load
KEAHEENAZEE T BB IRE 0, = ZPH K E ) 09 = (8]

Note 1 to entry: The volume allowed for gas circulation around the load inside

the chamber is not included as usable space.
E: ATHRANZEE A TEET A BN
3.57 Validation #&iA

documented procedure for obtaining, recording and interpreting the results
required to establish that a process will consistently yield product complying

with predetermined specifications

[SOURCE: ISO/TS 11139:2006, definition 2.55]
MHRERNERBATEEMCIN B EET, IEAEI R FHEE~F AT EANEN &,
3.58 virgin material #FrArH

material that has not been previously used, or subjected to processing other

than for its original production

A R AT SR

4 Quality management systems FiEEEKZR
4.1 Documentation X ff

4.1.1 Procedures for development, validation, routine control and product

release from sterilization shall be specified.
RAEKEIT K. A, EAESF = EBATWNER.

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

13485.

AAFERTE R HAICF N B4 F A RSFATHFEA#E (H4.2.1) o XHRIEE
N7 %2 BR1S013485 8 3 J| 4 2 AT 154,

4.2 Management responsibility & IR

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.

oL AL 52 AR i R AATVE B R VR ST A AR o BRST M 42 1S013485 1938 Jil & K o BT 4
REEEIA R .

D.4. 2.1 Requirements for responsibility and authority are specified in ISO

13485:2003, 5.5, and requirements for human resources are specified in ISO

13485: 2003, 6. 2.
1S013485: 2003 E95. 554 H M E T T AR ER, 6. 25 E T AHKRIFEHNER,

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 M BB K Bl E B A, HEER, ME 4, £X, R, HREA
#, REEITH,

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

responsibilities.
G R LA E BRI AR T, LUBRBTR A RS RERE R (TRYER 3R

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.
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I AT B B R i AR Jh oL 2 B B AR R B AL AR, W& 77 B BR ST AR AR IR RL e DA

AR

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.

BT R K] E A BT SRR E SN, KE & B RAT 2 E ST
TRAEALAT BYBR 72 6

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.

KW TR I & A B B a0 RIF S vy, S AT HRLER AR
AHRANTENER, LAMFTARNREZ T2 EER; WREACHRTRRL
BE, TLEEE,

o

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

TRREHENBNBEZR LA, RER, #h. KE~ & RTMe LB THE
AMFETONRR . BETAMETELERNET RO KRBT EISCH, XE
F= i B A AT & T AL BT R 3T

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

4.3 Product realization F= i 5Z3
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D. 4.3 NOTE In ISO 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.

P SRR B R RE & e AH, Fase ARBUETHEER., BiHFTLR. X
g, R A LA 2 SRR

4. 3.1 Procedures for purchasing shall be specified. These procedures shall

comply with the applicable clauses of ISO 13485.
RLALE K IGAR 7o X BAR T R 4F A 150134853 Al 4 2 19 E 3K

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: 2003+ E97. 454 F A E T R EK, 5 A ZE R, 1S013485: 20039 &y
TARZHNARNNATEFRRREN., I BFEN. K EAHNGHXGE =S80
B E R,

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 ISO 17664. It should
also be verified that the prescribed procedure for cleaning, disinfection,

sterilization and aeration can be performed in the health care facility.

RAEISOLT444W ER, BETAHNRIGE F L #HREZER ET S M%E T RILHE
v HE. OKREAE M By ERR R, MR EST A SE T AR B E R, HE.
KW A R TR

4. 3.2 Procedures for identification and traceability of product shall be
specified. These procedures shall comply with the applicable clauses of ISO
13485.
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AL EFE AR IR AT e AR T, X AR T N A 1501348513 F A N E K,

D. 4. 3. 2 Requirements for identification and traceability are specified in ISO

13485:2003, 7.5.3.

7 1S013485: 2003847. 5. 3 HLE T A 1K An v] 38 3 1k B B 5k

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:
AR T A IS0 13485 LA, wmETHA, HF- &R EdER T
BAEKE I F— 2 — X tEsFA R, FaETIEE:

a) the sterilizer ID or code; K % % By IDE X 45;

b) the date of sterilization; X & H

c) the cycle number (i.e. the cycle run of the day or sterilizer);
FlE%S (0, Y RBSBOKEENEZTFS)

d) the identity of the person who assembled the pack.

BIEANH R

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.

W I A, TUREREF AN EEANI D AT REETUEAREEEE
P b B 5 BUE R RUOK B P e, DL CIE 9 ] R AR R

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
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International Standard.

MR AERE (BFERTHEATEERAN NS RENEKR, KREANKA
1S0134855 1S0100123& H & 2 w9 E 5k,

D.4.3.3 Requirements for calibration of monitoring and measuring

instrumentation are specified in ISO 13485:2003, 7.6.
IS0 13485:2003 F #97. 65 HL & T Ia ML A0 & 3 B WU AC 10 B2 3K

4. 4 Measurement, analysis and improvement — Control of nonconforming product

WE. HATERE——F 6B & HER

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.

MAEHHAEALABRNERERF, REME, HEHERMATGEENET.
X AR JF R A A 1S0134853E Fl & 2R E 5k,

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 13485:2003 F #98.3 F18.5. 2% 2 AIALE T A # i oy 15 4] A 24 IE 48 1 19 2 K
5 Sterilizing agent characterization X |44

5.1 General & JU|

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.
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AFEFTEATEXKEA, HHCHKERER, RAPHKERRGEE, FHKE
R AR, RAARZLEMAEGTFHER, ZRESTUERREIENLER S
RAE, TREBDEHRT, RAREALL6. )N ERBIREN R EWARER—
Bo AT BT 48 B9 K B AR EO.

5.2 Sterilizing agent X & |

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.
wRER, KEFAEL LG, HRIEE R BT AL E EOHE 77 4 1 .

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.

FO BREFEMAR, A FEHEASBCEMATRELSMF. TZINENRGEES
EOFE0 S — @B B A A BV IR A o

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 a8k, RAKEMIEES AR AWENR A4, E04 FH AR EMEINT #hir R
RS X KE A FEOD FARME 2 i &, XA 68 S B A B AL E e & e
BT EEEKEORE M,

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.

BO M A A A& BOEF AR AEANAR. FEEEF£0
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E, BAEAKRHMERALEEE,
5.3 Microbicidal effectiveness XA 43 &

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.

o R R Y IR A L e AR A TA Y R - 9 B BB R T R AR R A, U R R R K A e
H BB .

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: FELHEANREMEKEEREE AP ELTILE, X MaRRBTHELE
VR A K B B AT R TR R 3K B KB B B R A T AR B R

5.4 Material effects#t &g

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).
RACHEMNATET#REEN—RIAMHANZ M EFR 2EICR, X EITRAAFEA
RALKKENET BMZ T AT REE —ENE AARESERIATHEEM R
W B R AT, B ESRHATEOM =\ At % (WETE) .

5.5 Safety and the environment4 FuZfiE

5.5.1 Either a material safety data sheet (MSDS) or analogous safety

information shall be made available for EQ and its diluents (if any). Measures
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necessary to protect the health and safety of personnel shall be identified.

BO K H A A 70| B2 78 A1 R 2 20 # (MSDS) SR My Z it . MR A R Z &M@ R
I H S B AR T

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.

FOZEH. . ZBWF, B, £FFARERIIHRIG, BBRERREZS T4
2. 6%~100%EEO.

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.

R, AT HEEMERNR RN, BAMRERHNESZRRE KB ANET. XE
KEBOFNBH KEEEANE R ER. T 6 A 100%E089 K & T 42, 7 DL 348 %
EEZERMyEEZWITERIKE, TEBA T EMT U ENEE R AN 7%
RHEHRER BHEEETANSTA LR, EHEO0LAHEINEE., YE0OEENREX
B, SO KA E A B0 R UK Bt E2. 6%HVBIER IR UL T . FT AT £ 40 Lk
EER G EHE AR T R

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
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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. CO,, 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.

ERETRERESKEA, BEREKIBENNERETZ2E. TLEZHFEEX
R &R EER, R ERAKE N & & TR EEOR RS — MR & MR ARE
BT ke AP A R RE R T LR R R WA E A IEO0, =R WA (
“EMEFE) . BHEAKWRR) MAKANLAKITFE. NER, BReKNLE
TRTRZ M EEU,

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

RBCK KGN ZFZALF fr BN KA B8R A% R KE AR 7 A b,
BUEFETHANKRF AR T UR A I FEETE S H. AELWRE, FrEaXFEEX
B A LH P AN

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.

ER R HKEARR, MARIG R, UAREER T 2T 8T/ & #ATEO
MR ZERROFEE. wRAREGIEKE, HRHALERE, KT LH7R AKX
HAENE e, KEENHNEOKRE T RESEARLLEFH,
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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.

BT K X IIHN SR, FARRP NG G MIC KT AT T,
BB FEMEF .

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.

HEEBERZWEN T UL A TEOKHETAE ., I1S014001# 4t T HREEE R RN E
ISO0140408 4 7 A F A& itw BAH TR E.

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 TEOFn i B | R &l P~ 4 ey e i An AL, EOBE A & M AF &3 L X B X A0 E IR
BB K

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.

BANM BT —PMEORKAE R TR, W, F6 LR ] B R SUHE O i ALE A
Afst, BB S A NE,

When choosing a diluent, the ozone depleting potential of the diluent as well

as the disposal of any byproducts should be taken into consideration.
WERER R, NEEAEN R EE e R EHER
6 Process and equipment characterization itfEFuik & 4F4E

D.6 In health care facilities, process and equipment characterization are
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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.

EEFIM, KEMEEFMERE ZFEFHIRT, ETAEERMERE M,
WRAEHREFER. X7 2 AWER, FEA T~ RWEOKEILE. E
T AU BB B N AR AL B S B R AR e, R RKHE R & EAERIE, etk
B B E T B ROCE

6.1 General i 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.

—EHH R RXE M KELER ARG LT EE R ETLFHRE,

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.

WREWHRBEHATRES &, KGN TROFHN, KT, M KETEME
HHATIFH, DIAHRES 2M6.3MEX WA ECESEHE LWL ENTF.

6.2 Process characterizationit 2 &F4E

6.2.1 Process characterization, at a minimum, shall include:

HERE, EPNEE

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

R AIEOK B T A2 BT 40 T U B B
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b) identifying the process variables for each phase;
PR FN BT RELE
c) documenting the process variables.
LExEELE

NOTE The data developed in product definition (see Clause 7) can impact the

characterization of the sterilization process.

E, A m R X (LT) BT & BB T R R K W S AR AR AR
6. 2.2 The phases of the sterilization process include:
KEL BN B EEE:

a) preconditioning (if used); TRAE (WX )

b) the sterilization cycle; X & J& #f

c) aeration (if used). 3 X (& X A)

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.

B EOB IR A X MATH A & B .. ERREEEAF T, KT30%, AL
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P e L 2. B T R R, B R A 5 AR = KR K
REMENA A & EE LHEAF—B; HFRE L FHHAHENEEX CEEF &8~
o MEREAT P AR R B MR WERE T IR AN R — 2 AR R IR E AR
ETIAEF &, IHNTARRBRD KEAHNHE . XETIUETE, FhEX

SGTRIRI RAFHHASEE,

Product heating and humidification are used to establish reproducible product
temperature and moisture content prior 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.

F= o B9 B e 02 ] AEEO & B AT B P o IR B AR K 2 BB R W E N . £
WFLE /by b B AR S B R R ROK e WA B R A BLUEROKE R i A ACHY

/ﬁ‘i “H o

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.

REEERWNE. FERERNATINE+ L&, ERTEXEEN, ALAELE
B, ERW e NEE AR E LB AR E N AREARE AR, £XHE
TENTAEMAENE, e (RBWEERFANIHENE BEZ L,

The actual temperature and humidity ranges within the sterilization load at

the end of preconditioning should be demonstrated during PQ.

PQE 7 E BF T AL 2 45 SR B R W 7 e (3 8) PO 89 SE PR AR VS B 9

Where applicable, a maximum time between removal of the load from

preconditioning and the start of the sterilization cycle needs to be

36



ISO 11135-2014
established. A transfer time of 60 min or less is common practice.
EEFFERT, MR & CGER) AT I 2K B IT e 89w A B 1] .
—fERT, #ABEETET600 4.

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

in product and packaging.
YrEm REMABEH#NKEERN, BEF R GE@EF KL K.

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 packagingthaterials 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.

EOREFHMAE Tt R A REN. RRE BN FER T T, LXES SN~ 4ERK
G REME . JRE . BT BAVKIER . ERBAE. PR REEEARA 8 n iR
MBI R . AHZIS010993-THY B R IF R B ACF B, MAER R ARG ER LN Z,
BRATUERFEEART I TARBA T, R_FHEE. ETNHES EREAE
MR EETHAM, FEOKEHFim Ty A E R Rw, MARYEETEWMX
TR 2 B 138 B D, X PR AT R B0 R . 18 MR R4 3 K VT BB R ARED,
T 5 Bom A1 A R F
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6. 2.3 The process variables for preconditioning (if used) include at a

minimum:

AR (EXRAWNIREETEE DN AE:
a) time; B[]

b) temperature; & /&

c) humidity; V2 /&

d) transfer time. % #% B |4]

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.
B E S F TS B W& — 85 B~ &R EH N\ KEAE AT B 5,
6. 2.4 The process variables for the sterilization cycle include:

KE A EREL &4

a) exposure time; % 7 H|A|

b) temperature; i &

c) humidity; 2 &

d) EO concentration; EO¥K &

e) pressure. JE 77

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:
THERKBAHEZTRFLRNE NN EOMEEE ZNEE:
a) air removal: XA £%

1) depth (AP or terminal pressure) and rate (A P/time) of attainment of

vacuum;
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AREE (APRE gk 77) foth B iR & (A p/BE[A)

b) chamber leak test (performed either under vacuum for subatmospheric cycles

or under vacuum and at pressure for superatmospheric cycles), if applicable:
BERHRRAR(RTARAEREZRETESTAAERS T Z#Hz—), wiE Y.
1) stabilization period and/or hold time; & = £A R Fr/ 2k (% % B |8
2) pressure change; JE /1 % 1k
c) inert gas addition (if used); &AW AN G X F)

1) pressure (A P or terminal pressure) and rate (A P/time) of attainment

of pressure on admission of the inert gas.
JEA (A PR % JE A1) Fa g e AR N JE /1 B AL (A P/ time) o
d) conditioning (if used); 4 #E (E 1 )

1) during the conditioning phase, pressure rise (A Por terminal pressure)
or % relative humidity and rate (A P/time) of attainment of pressure

on injection of steam;
WEGGB, EAEFSIHEE, UREKREANREAZHER(AP/tine).
2) number of steam pulse/vacuum stages, if applicable;
AN TR R ER, AoiE
e) EO injection:EOQyE A\
1) pressure, pressure rise (AP) and rate (A P/time) of attainment of

specified pressure on admission of EO and correlation of methods used

to monitor EO concentration;

E77, EA £, FEAEOR A HYE A #® & (A P/time) , LR BMEORK Z B 77
%

2) pressure, pressure rise (AP) and rate (A A/time) of attainment of

specified pressure on admission of any inert gasses (if used);
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h)

i)

ISO 11135-2014
EA, EALEF, FENEESAKE AN E A EE (A P/ tine)
maintenance of specified conditions for the exposure time:
EO4 5 B [8] B9 L 2 4 1 B9 R 7

1) pressure differential used to apply sterilant or inert gas make—ups (if

used) ; FI K A BB M AAEAME (B XA B E AT A,
2) chamber temperature; 8= g &
EO removal:E0% &

1) depth (AP or terminal pressure) and rate (A P/time) of attainment of
vacuum to remove EO; B0 MR BTHYE #7140k /7 ik &

flushing (if used):#&#

1) pressure rise and rate of attainment of pressure; /&7 EFFE AT AL

2) depth (AP or terminal pressure) and rate (A Z/time) of attainment of

vacuum to remove EO; EFEOH) B &5 3 & fn B 3R F

3) number of times of repetition and any variations in successive

repetitions; B & K $ 0 ik 5 & & Bt 9 E A,
air/inert gas admission: & A B IE M A By #

1) pressure (A P or terminal pressure) and rate (A P/time) of attainment

of pressure on admission of the inert gas or air;
EAMmFANERABREEANEA T HER

2) number of times of repetition and any variations in successive

repetitions;
BARE EGE LR ETTMN.
3) equilibration to atmospheric pressure using air admission.

EREREAREFH.
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6.2.5 The process variables for aeration (if used) include at a minimum:
BN(EXRA)NABETEZ VA4
a) time; B [A]
b) temperature. i &

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)

WRARNREATHHHARKELERKMERBR, AR LR SHEELEX

=

o

D.6.2.5 Recirculation velocity should be specified when assessing product

residual levels.
Yt Rk E ' AT, NAESAEREE.,
6.3 Equipment characterization & & 44E

6. 3.1 The specification for the equipment to be used shall be developed and

documented. This specification shall include:

RFF R AT R A REATE, AR EE:

a) the preconditioning area (if used); 7lAL¥E X (£ X F)
b) the sterilizer; K &

c) the aeration area (if used).® X X3 (& % H)

NOTE Some aspects of the equipment design may be influenced by national or

regional regulatory requirements or standards.
VEr TR AT E E ] X B R SO Xk AL E SR R AR v B

D.6.3.1 The following factors should be considered when characterizing the

equipment:
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YRMERERELRTHEHEE:
a) Preconditioning area characterization. T4t X iy #F/E
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.

MAETUELT TN ER (EE, FHFED #HAT. NEAKARME, wFEA
IEE (WA BAKREMALE, k& mEEMEAE) KT, THFEMAE
SR

The preconditioning area (if used) should have the following performance and
monitoring capabilities:

TAE X (g X ) A T 5] st fv i AL EE 77 -

— 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;

TR ERMEI, LHRE R E A REAEEWH A, FRREREE AR
FARFEHANK,

— airflow detection equipment, alarm systems or indicators monitoring the

circulation system to ensure conformance to predetermined tolerances;

MXZ AR RS, ERAZBENETRGHNET, UHRIALLNZH—K
{E

— means of recording time of load entry into and removal from the

preconditioning area;
RKH N H T HE R W0 et 8] 8 F B
— means of monitoring cell/room temperature and humidity;
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WA E /B T8 e AR R F B
— means of controlling cell/room temperature and humidity.
EHE/ b B B RE AR W TR
b) Sterilizer characterization. X ¥ 18 4#F4E

The sterilization chamber should have the following performance and monitoring

capabilities:
REAME R A& T 54 66 Ao ls AL &6 A7

— means of monitoring time, chamber pressure, temperature and humidity (if

humidity additions are controlled by sensor readings);
BEARE., EEES. BEMEENFER (WRMEEEFREZHEHN);

— 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 rise);

EHEZEA. BEMEENFE, WRPEZEFRERKERN; [WRER
BRRERE LN, BRREZREZIBRELRNEN LI BA R ]

— if humidity is not controlled by sensor readings, means to monitor and

control steam additions;
WwREEFRE HERESZEERN, EAAEFRZAMANFE,

— 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);

R RSB AT, ARS8 ' N E I E A EE0 £ A A & 0 F B0 B
AHTPLEE (40 ¥ W9, 5. 5F1D9. 5. 5)

— a system controlling the admission of gaseous EO to the chamber;
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EHEBOR AR FAEE 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.

IEFAEOR R BN E W F B, o KA MR RA K EAE E NEOR KR E
B FBL. X — R G0 7 = HIE0BR % A 13 (VB0 & .

— means to detect and alert deviations to cycle parameters so that remedial

action can be taken in a timely fashion.

M EFo W5 8 =0 F B, DARCET R BURNRHE 7
c) Aeration area characterization. i X [X #4E

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:

BN T R/ R FPNEORE . BANMRRWREHTE, ST
SEEANHR RN BIANERZFEFTERN BRNX MRS TH| M rEA A
RET :

— 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;

AEZZRRERNEE. MREAZHIZAARBEAZENE RS, URIERAAE
AREHBNFEASEENEA RN SPCEE NELT, FRFABNELRE;

— equipment to re—circulate air; E A B EINIK & ;

— means of monitoring room temperature; Y&l = & 1 F £
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— means of controlling room temperature. ¥ %| = & 89 F B
6.3.2 At a minimum, the specification shall include:
M E DN EA:

a) description of the equipment, together with any necessary ancillary items,

including materials of construction;
WE R LW, BFERMENHER;

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

the chamber;
KERHENAEN T AR

c) description of the means by which any other gas(es), including steam, are

delivered to the chamber;
HEMAAR, GFFKAR, #AEEHNFANER;

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

locations;

ATEA., ZRATFREIRBANENHL, CEERENRERANE
e) fault(s) recognized by the sterilizing equipment;

KW R 4N ] R

f) safety features, including those for personnel and environmental

protection;
AR, A ARLZSMTETF;

g) installation requirements, including specifications for required services

and requirements for the control of emissions.
RREXK, BFELFARSFHREFZE KO

D. 6. 3.2 The equipment specification should be reviewed to ensure that
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regulatory and safety requirements are met, technical specifications are
appropriate, and services and infrastructure necessary to operate the

equipment are available.

RENERLEFZ, UWHRATEHREEAMZLNER, FANCEELH, RF
Ak & HAET L RO ERM R A E TR

The following items should be considered when preparing the equipment

specification:
Gl & AR, NERTE A A

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.

W REOER N R A Ry AR AT A KEAER, A4, et H — I rERE
RATharaeyRE, BZEAEONFE, UREGTRIReNLERREIRL T HE
A -

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.
EOR N R G fr 2 e — AR E, DU LEEOLLR AR A # N KHAE .

c) 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.
R EEOA MR IR A B 2 N K B AE B BV m &, DUIE BA A\ & RAREQ.

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.

AARAR TR e RB T A Z LM KB Ao ¥ 8 37 5% 4R 07 m A S04 B A 4
M R AR — Bk
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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.

ELPAATUNEEZRENRL, AERWEETUZZSZ T KL, UHR
B/ R RS G RKRAEE TR Z v 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.

E, ZAMIWELZAT W EFRLHETN AT ACH L BEHEREL, LR
AL R E R EE T U RN EF — M REDKE. AR L ME R F
%,

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.

EXREHEAKEENREAENF R T2 ERZR., X7 URLEEIEBIFREL
Bl wREH, 2R FEAXENIEELRRAS, SEATUEIR AR,

WM EE L R&NZI ‘power on’ .

g) Areas used for storage of cylinders, tanks or cartridges of EO or EO gas

mixtures should be secured and ventilated.

F TEOSKEOR & AT . o8 20 & i 77 19 X 32 B 2 or Al 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.
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WRAFELAGARFEATHE B EEFNIRERNWEE, A2, EOBHHIEF XA
e — N E 7

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.

EERTELAHT, EREEG RN ST ENT R, W EFRHE, XL
BRI G RSB IE R H KRB, WMI A — L ERERAANTH, v, B
EHER#E, REFBETIIFAHERRERTEFNMMATENENMG, TUERE
R, UG THERRENFEENRAMEERFXLEEREZLEWN,

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.

HRERATRNENR, ATREES M/ RENNRERLEEEMHIL, URESH
T I 9 9 A 3P A A L T AL

NOTE For further information, attention is drawn to ISO/IEC 90003.
vE: #—F 15 B MLIS0/IECI0003,

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

determined and specified.
M EFIAE WA A ER R T ENTFR

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
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ineffective process appears effective.

MR HE L EF B, U ERER DA R REESRLETARK, ATRELK
W /A M.

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.

E: TEREAMINERATEAASSER M ERZ A I REEZAZEN, &
I & H 15 H o E

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:

WRE - NMAPANAEFR R BN GENEE, KA TR ERFIAENM IS
BNERNTHEHAT A THIEWKREHNLE, BFZERA —MTLEEZSHNER
o FMAXBERNERENETELE:

a) use one sensor for control, and another sensor for monitoring and reporting;
F—MERZERTES, #—MERERTEAARE.

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;

A=A RS, Sl F3HE, #ATERAMER . uR AN ERENEZFELT
ARWRE, FRF - E—ANEANRES .

c) 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.

ERARENEAMERERE WR-ANECRFVERELTARNRE, 2HF/~
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A B E LS.
7 Product definition/® & & X
7.1 General & JU|

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.
MNEKEHFERFTEN, GERKFN SR MENRE, R0 G EME/-RKENR A
Ao

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).
P W BB KW BT M 0 BB 8 B [ BT P fn 1 B PR i = o ]

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.

EAETERNTREXAEETSERAY, RAF N TERELAS, UREER
SN EFM R, HH B RE MR A S BT SR T o B Y ey A K
HENHR. mREXSBELEE TR 2E 2 RITH, XEFELEEF®KE

— 4.
The following should be considered as part of product definition:
T B R E &y P d XS

a) physical attributes of the medical device (composition and configuration);

B T 25 Ak B 40y 22 R M [ 4L Am 26 44 ]
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b) intended use of the medical device; [EJ7 %Mk 80 7 #7 F &

c) whether the medical device is intended for single use or for multiple use;

BT AT & — RIEEH L& Z REA .

d) design characteristics that would affect the choice of sterilization
process (e.g. batteries, fibreoptics, computer chips); ¥ &% K B T 2 £ #
BRI ARAE [, s, et HENE A

e) raw materials/manufacturing conditions that could affect microbiological

quality (e.g. materials of natural origin);

] BE R R A B R AR/ S S (e R AR AR
f) required sterility assurance level (SAL); #.E 8 0 & & IEAKF
g) packaging; & %

h) loading configuration; requirements for a specific load or mixed loading

configurations, or range of acceptable loading configurations;

HHEFA, ARERKIRETA, R EZHRB T A E

i) compatibility with EO or gas mixture and processing conditions

(preconditioning, sterilization and aeration processes).
R0 A AR TAM[FIAE., KEfd 2]k Es

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.

AN RRE L, BRFFRT XL/, AT @2 HEEEZH
ERIER &, BRBRE T ANERE CRETBREME IEH, LL#HR &2 L
HERK . EAEZOFNALIET,
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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.

BBATHE AT F, AR RKE L~ & 5 BRI~ & A/ T E B #E0
TAEBPCD, R+ fF ke B R KA RIS Ry SR, DU IERT
BHE0. AREFENEMF . METERFETRE, TMHURY R ETH> &
M REH A EFRE, GFEFENGH L. A NE R, MRE R
BMAEFTE, ¥ TEARENTELERANT &, WREGHE” EBFEZRARIL,

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.

WRFNKAEKEN T R HIEAE ol B RE SN ETT EMBEPCDER, A4,
HTEY B E B WY T i E] DA A PR o ik B i T AR Y AR R A
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.

E, BARANBE BB 5 % /PCDAE t 7 K B 77 A £ AR #T B Z B e
S B R, AAMI TIR 28[26] 24 B Hi35 .

If the product configuration, density or load configuration of the candidate
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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.

WRREFHWEN ., FERRBETARLCRSERIEF R AL AERETET B A
HERWRERNE, A4, RMAATEO, . JEES EEHT 5T/ SOK T BB 2R K 88 7 19

B o

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:

EARATFHN—F L, RERTHEA. wREAX T EANELEZE ‘yes” , A

L, THEEH—HFEHESREUENFER, DL ERIEN S EEERX
.

a) with respect to the previously validated product, does the new or modified

product:
N TRECERIENZ &, TR ERENT0LE:
1) have more restricted passageways or inner chambers;
5% PR o 3 3 K P B R 1A
2) have fewer openings; ¥ DI E;
3) have more internal surfaces;H % % N &k @ H;

4) have more mated surface areas and/or occluded spaces; £ % HIHC A& &

Fua /8 ) E S e
5) have more closures; H ¥ % B & ;s
6) have longer or narrower lumens;# ¥ KB F & M 518

7) include changes or differences that could reduce the transfer of heat,
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humidity or EO; &3 G845 J&k > . JZ BE0E 04 % (L o A 7]

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

EY G BB EREN AR AAR ST TEES & (B THELSG. QE, FEd
REM W) ; =X
9) contain materials or structures that could be adversely affected by the

proposed processing or sterilization method;
W B I AR BOR W 77 vk A AR B R BEE A RE R A A B v

b) with respect to the previously validated product, does the packaging of

the new or modified product:
AN TERIENF &, FRNRERENTRWERELE:

1) have any changes in packaging elements, including instructions or

protective barriers;
EAEETENEMN, @F0HARRE FE;

2) have any additional impermeable protective barriers (e.g. container,
case, template, that would restrict or interfere with EO or humidity

penetration or removal) ;

AEME WO EANREP FIE 0, 2%, &7, £, AL RRF ST HEO
BIR BB E R ]

3) have a change in the porosity of the packaging material, (e.g. basis

weight, treatment - adhesive or coating);
AEMPHEZIAENTH, [0, £XEE, HoRkEAE]

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);
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R T AR [ 2 T 1
5) increase the bioburden level of the product; or
= o WY A ORI A, R
6) change the number of barrier layers?
KA T FiEd R

c) with respect to the previously validated product, does the load

configuration of the new or modified product:

M TERIEN &, TR ERETRNERTAES:

1) differ significantly from the validated load configuration of the

reference load;

e RiIE &R B R R T AHE T

2) differ significantly in the amount of absorptive materials;

R A A B R EA L AR

3) differ significantly in density from that of the reference load; or
HEEERBNTEAALAE

4) differ significantly in total load volume.

CH R R LT[

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.

Fa it R AT ERER, wEA, NERKEIEFHRE. BWEONFE, UK
SR BLEEO = 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.
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MR AT RARETR _FNEE, TEEE RE TR R0 RN
PCDHY % 1t

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.

FREENEITRATFEAER, URFRRKEIE TR, EFEONFE, URITE
45 R BTEIE0 £ 12

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.

THENBRNTHFERAGN TR EZHR T A ERAHRELE. £XEH
|, THRERAGNELZIREAN, FRETBUHRRT &ERE,

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.

HHEFXKEF O EXRSH, B THENKELE, B5RXL T ERITH
WHEF. YRREONFE, SR IHKERANCKNFERAANER. 2R E
frREOK Wit BHH oM, GRAGNAFARSLL, IR ETIREN ZMH,
EMAZHE. HH, #Ho0xE,

The ability of the sterile barrier system (SBS) to protect product during

customary handling and distribution should be demonstrated. Evidence should
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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).

BLAFEE AR B TERER S 77~ R . AL LW R
ARELEZKHRBTARKRERI T RORES . LW RIE R 5 [SBS] 81\ B % R
FEESBS # E TEOK W B By MR S FRAREAERZT/EAAF. EAXME
BRREF. BEHEAERTHSBS L K FF A KE A LIEFSBSHy & b (L
D.7.2.142D.7.2.2)

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

ISO 11607-2.
AR E EFH R EISOLL607-1F1T1S011607-2 % & ¥ 40 Hy # 34 ,

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.

FRERFRANFXITRAFZAER, PREIEFHR, EFEONFE, URITE
45 R BTEIE0 £ 12

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.

HEE A ER TR R E . 8. EOM F & FEOM £ . A\ BT X EH 7
A, UHRAELTRHE > &in . BEME0SEME0LRZ A1,

7.1.6 It shall be demonstrated that the specified sterilization process is

effective in sterilizing the most difficult—to—sterilize location within the
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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).

RAFAME R F XN = m mE KB RE 2 F KA, X RS #TEIERE
XA B R G, KFETE T AT RSN MEIEH, & A K HPCDE it
AR B DK T 3T AR SR IE A BB % R 7T SALEY E 3K (JL8. 6741D8. 6) ;

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

PCDZ —ff AUk B iy 8 A o AT % A 1% A B BYPCD I 1 8 77 i, B TRIR
T:

a) placement of a microbiological challenge between rings, lands, grommets

or ribs of a syringe stopper,
B eI A FESEAN,

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

restore product integrity,

e EFNER T E, AERHREAEAE AN ERSFEERR, KR
7= om oY

c) placement of a microbiological challenge in an interface,
KM EmIEHE— N EDF

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

packages.
KM MR AL EHBR TP
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Several PCD designs have been recommended for use in health care facilities

B JUAPCDYE % 4 B2 7 (R B ALAG 15 7

NOTE For further information see ANSI/AAMI ST41. See also D.8.6 for further

information about internal and external PCDs.
E, YE— 15 E ILANST/AAMI ST41. 7H 55 /A #6fn 4 #5PCDEYy ¥ — 25 15 & JLD. 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.

W E Pk B S P M e - e £, RFIEAFPCD. BEEEM A & LRk
TFEFR. MEEHTRRERERECEA, IFEmA/ L.

Listed below are various ways to prepare a PCD.
T 5% W B = & F R EPCDEY 77 % o

a) Inoculated product: the product to be sterilized is used to prepare the

PCD and is inoculated directly or indirectly.
LR KAFRKENFRGIE PCD, A EEmNEME~& L,

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.

FEEM R RA— U~ & FE PCD, BFER B ENEMFIIEN> & £, EHl~
m | Ll E—ETERE LI E L, B LN EEe, REWMHEXNKEIZ
Wi ERk &S, BT RSNRE B0 SRk THTAF @

c) Inoculated object: such as a package, piece or tubing, that is used to
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prepare the PCD and is directly or indirectly inoculated.
FEEAR: g, B0 E REREF (EPCD, W A s B3k 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.

HTRENER, RACHEERERBATESE LR NNRYE, 2RBRBHEF
m A EE TR F R RN, T, EENZENREZEREENFRIESHAT
#k, UBRREMENBNRA SR> 6 EH 6B XM, FRAFLTHEA
MEHA, NS NERYERE, #H Gillis A Schmidt™ . West™ . F1 IS0
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 Bls
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.

5 44 41 & R AHPCOE MM F AR, FnRETEAMN. 2 AHT
FERRAUEFBGEARFBRES T REEE MBI KRR, %
T I B2 H B8 7= B B2 % = B 5 R F AL+ A2 8 B #PCD. 48 EPCDA T i, &
4 H AL B B AT PCDER A7 A7 #EAT T

7.2 Product safety, quality and performance FHwm%Z4. FEFMME
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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.

MBNEXN &/ AR ATRARKENTESHT, A2 ARHKEILER, 7
R EARNZEE, REMEEFAATNER, NERIBESENZHNTH.

NOTE Design control is one aspect addressed in ISO 14971.
1S014971 Wik it =& A — A7 &

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.

AR R RET %, AT KEAFREAGT, HE0F/ REMHEMT 28
WFMYEE MW FHRF” BB ROARERE, WHBEEBRE, BEE. WERTH
B, KWEAMRIE, WHLAEENMHATEANETEXN. FEFRRKELE
ERIERRR, WwRIAMEA . R IIE % KOK XA F B R0

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 froma simple visual inspection to a battery of specialized tests.

Wit R HIAE, BAME SERB, TULER R K R A E T B
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B AR R GBI % 3 RE . 70K W AE 25 AR R OK B A AR B9 AR K B #EAT 7 e i
B, T EEE X @ o — HAF R H AN e A

Elements that could affect safety, quality or performance include:
REPME A, HEXERNE R a4

a) cycle pressure changes that could affect the sterile barrier system seal

integrity;
K BB E A BN R W FER RS O 2,

b) effects of EOQ exposure time, temperature, humidity and, if applicable, any

diluent gases present in the intended sterilization mixture;

EOFZM A, RE. BE, UKATERSAIEHHER.,

c) inclusion of new materials known to retain higher EO residuals;

B %0 e B EOZx & 0 387 A R Y L 212

d) packaging characteristics; & 345

e) the presence of lubricants, especially within mated surface areas;
VR AR, AR AR S A T AL

f) whether the medical device requires disassembly or cleaning;

B JY 25k A 1 B SR Y # 3RUF I

g) safety hazards (e.g. leachable materials, or batteries or sealed liquids

that could leak or explode);

ZafaFn, REYIF, B R A Y IR % E ]
h) number of sterilization cycles.

KW B ER B R K 5

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

62



ISO 11135-2014

of EO in any part of the cycle.

B R VB R OKIR (0 B ) B9 BE T 25 AR (R T OR T 1 AR P R0 R 18 R VB BYEOIR &
WIHEAT KW

7.2.2 If multiple sterilization cycles are permitted, the effects of such

processing on the product and its packaging shall be evaluated.
o AR R OKH BLER, OBV A it 2R AL B2 A P o A L R B R

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.

BRI E AR W R R HAT £ KK A8 7= i /R NN EE KRB AET L
THIRIACE X = 04T R T REA R 2 W

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 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.

MU EAEHWETAEM, NARERmECERA, AR EREAS. A NE
FAR B WO S B R IR KW Bk B W ), KW B B v B B R T 88 R AT
MR AR A B, F A HC o R o R T 5 0 91 3 B BT £ TR B9 0 B AR BOR A A A R R B
Sb B B 70 348 B 5 w5 B K HR b 4 S R0 B9 R G

NOTE See ISO 17664 for more information.

7.2.3 The biological safety of product following exposure to the sterilization
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process shall be established in accordance with the applicable parts of the

ISO 10993 series.

fr 3% PR 3E I IS010993 R AT /EXM R E T K E N B~ & i £ W F L 2T

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.

fr 2 37 B VR0 Y B F L, A KB T & 215010993 -7 8 F 5K

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.

R Ly KR IEHIEOI TG BT M BVE0R E 2 0B, FEH RivE, H TEX
FERRHN "R ERRFOME, XM ENAR0E R &A%,

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.

LYRERE T, EZEATEEOR Y B4 A1S010993-TE KWy F- & it, LM ayIRE
B FEA L A R BRI T A

For health care facilities: 1f 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

/

X EE 77 (R GEALA: 0 R o AR G T B T M BT 8, BT R
ML R A 7 B R . AR ATRIRE R A A AL, B LAY
PR RET B R AR,

7.3 Microbiological quality AR E

7.3.1 A system shall be specified and maintained to ensure that the
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microbiological quality and cleanliness of the product presented for
sterilization is controlled and does not compromise the effectiveness of the

sterilization process.

RARARFE—AMER, AR E 7 o B A E g SR X EHw, mMEf<
BV KRR

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

applicable pharmacopeia.

VE, EtO TR @ E NES, ANSI / AAMI /ST72#niE FlHyzh it W& 2 A 5
RET IS,

D.7.3.1 Guidance on testing for bacterial endotoxins is provided in

ANST/AAMI/ST72 and the applicable pharmacopeia.
ANST/AAMI/ST72AAE KRBy 25 P RE T HH A HFF B WIEH .

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.

HISO1LT3T-1 B K, MRHXN — KM EH BT A AT IFE. X EEEA
Ak, B AR B E AR B R (W RE ) B U AT

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.

E: IS0 176644 H TV EA K H AR BB FRMAEEFEHER, 15015883
RIMENE YA ZHR T BEMEELEARETNAEEL,

D.7.3.2 In health care facilities, attention to microbiological quality will

comprise having strict procedures for collection and handling of used,
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reusable medical devices, and for validation and control of the cleaning
processes for reusable medical devices in accordance with the medical device

manufacturer’ s instructions.

EESTRENM, MAEMFERCETENTEREAET SR REMCE
8, LAR] E AR BT B R R e A I B 2 BT £ 1 B R
A

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.

WwRXFEMAE T E LM RA], EOEFHT-RAEY AR, LAy ES
DARSE X R e Ak # e, A ZRTHNE: Rk ER. HEHE. Sits
M. FIE SR o P At

7.4 Documentation i

The results of product definition shall be documented by the manufacturer of

the device.
PR E XY 4E R b A A E BT ID R

D. 7.4 Upon completion of the product definition the following should be
documented: f£ 7= & E X TR J&, TFIW AR ICE:

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.

F= i RS B i 24 e R BEOR T REIR S (B3R A R B ) o A B 5% BOREYSAL,
B i 4 OK H T2 618 H M B 9 SO

b) the result of the comparison between the new or modified product and the

66



ISO 11135-2014

existing validated product(s). This result should clearly demonstrate that
product complexity, materials, packaging and load configuration were

assessed.

PR AREWTw S B R &R R R R G R AR B R B
SR A AR, BRA T A

c) evidence or assessment of the bioburden of the product and its resistance

relative to the internal PCD.
F= b A A R BCE 5 9 FPCDAL A7 H AR B AE R A i A

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).

RAE 450 7] A B E SALIV A AT R F T - S g W = & 5 3N = ik /
MI KRB XN ER . ZE R EIE RS BN A R IE # I\ 5Fr 0y I ek
Wy g R, AR SEAn IS E IR RIA R OK T B BA PR R BN AL AT BT O — 2 R
R (RGN, FaetEiR) .

This documentation should be approved, retained and retrievable.

KBS N E . R R RN

8 Process definitionit £ & 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.
EREHANARE, AEEXF R KERE-ADLEAE,

8.2 The sterilization process applicable for the defined product shall be
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established. The defined product includes new or modified product, packaging

or loading configurations.

MATEXFRELYHNKEIE, EXFa @M TINT e, Rk EkE7T
Ao

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:

HERXENNEREFHO KRBT ATETSMRKE T ENEENCE 6
BN BRRN TR ERNE R IR TR

— availability of sterilization equipment;
KB 3 1

— range of conditions that can be achieved within the available sterilizing

equipment;

6 B KW R A A B A B B A 1 T L

— sterilization processes already in use for other products;
EHTHEAM” BN KE LR,

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

R RE A [, 100%308 6 # B 7 HE0]

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

PR, mE. BE. RG]

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

EOAu /5% R B2 7= 497 6 7 B ACF Y B R

— results of process development experiments.
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TR AR B4R

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

process for a medical device.

i R XA, FliE AR ERARE R R Ao TEF R BN EST
2 MOK T AR .

The sterilization process parameters to be established include:
KB AR S S E 5
a) temperature range within the preconditioning room (if used);
T B E N E A ein E 8 B
b) relative humidity range within the preconditioning room (if used);
Fuak 2 = oy [ B ] 09 AR 208 1Y 36
c) time set point and range within the preconditioning room (if used);
Fush 2w vy [ B 1 o9 A 8] 3 2 RO

d) vacuum and pressure levels and rates of pressure changes in the

sterilization chamber;
REHENEZSFEANKFRELEAT G E;

e) if used, confirmation that chamber recirculation operational during

sterilant dwell;

&R, KW E G 8 oK AR AR PR A B A

f) temperature set point and range within the sterilization chamber;
KB AE N B % 2 R KT B

g) humidity control set point (pressure or %RH) and range within the

sterilization chamber environment;
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K B A BRI P B TR 45 3 € R LR A7 S%RHD RS

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;
EOR BEFBAES E K E S RGE; twRE0OQ M X & CELEKEE, LEAEE0WRE,
i) EO dwell time; EOfE ¥ B [d]

j) setting for the in—chamber gas flushing prior to the removal of the load

from the sterilization chamber (if used);

P &8 K B BT BB P S B

k) temperature set point and range within the aeration room (if used);
8 RE R R R T B [ ]

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

i RE BRI E 8 KT B [ A

m) air flow/changes parameters.

=R R NS

NOTE For reference in the development of sterilization processes, Annexes A

and B provide requirements for determination of cycle lethality.
F, KESBFLHSAE, WEARBRMLZ KEAARLENENER,

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
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reprocessing instructions be evaluated to confirm that the device is
compatible with the equipment and sterilization processes that are in use at

the facility. See also ISO 17664.

MNTESTRENY, EETRENGEFE D T EZERANET SM, FlEw R
B WA T ER XN E P T, FaflEfRttsy Xt mA g o XEEMX
W AR Z S B A R BT RENME T EEOKEET &AW
B, BT RENAGERIGE R ERKE TN B TRA, KGR 2 H XA
HORE T EM K E W&

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.

W0 R E ST SRR R B R B TR A R T 754 e B A E A (3 100%EY
B0t A2, fH B/ REEALA G B9 REOR & 1K) , BT REAM M SEATHIN, HFhE
CHREM T EWMEaW, ETHEMETERE N THAFMM R ZRmHE. wRET
REIM AT 2FAZAF RRFER B THEM Ty EmaEsE, Ao, ETRELY
T B TREAE ST B

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

(see 9.2 and 9. 3).
TR E N ES N AAZITIQMOQIT B K E AR (B K BB A FF4E) W#AT,

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.
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B EKEAR R E A P RE AR, B THATH T UFAI.

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

production chamber
B R B & K R AE A 88 &K AR P 1 K T AE FTPQAR 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)
XA F N XS (6.2 PHENIESHURARIELT WA K,

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.

IR BRI, FREBNIBESHMECNIN A ZN ZoM "6 R LG RGN
Brat o ERN. SRERLERAFLS5EN, BE. BE. EAXN/EE, EOK
EAetlE], #hAAEXEAGNAEZTMERN. LAFH -4k, ARPZHR
AHEE, HEFM,

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.

(UNBREFR PR EELNEHNEE, o, FRREARAN, FREEE
BRI, MEENFEE A, KET UNF R A R E AL
bk B o 77 A
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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).
FIM RABBHE R a2 — A LA R ELLE T ERATEFRIEKTFHERF
2 WA B A R A 2 R R K BB K JE AR A Rk T BB R

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

sterilization process shall

AT KELRE TN AR, R

a) comply with ISO 11138-2:2006, Clause 5 and 9.5,
41S011138-2: 2006, 5419, 53 ¥ i B 5k

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

to be sterilized, and
MNAALERRAED EH KA BWENM GRS, o
c) be placed within an appropriate PCD.

WE T — i GEYPCDA

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.

B R TR R, #ilAn B F A e 1 R B PCDEY 1 A 15 PCDRY 3T A2 B 4k B e
AT HF T F RmEKE L

NOTE For information on the selection, use and interpretation of biological

indicators, see ISO 14161.
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Er EMREONIE R, E A A7 7 E Y (E B LTIS014161,
D. 8.6 A number of approaches can be used to show that the BI is appropriate.
LA £ 77 iE R R ABI R A MY
Approach 1 #®4#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

RABAEE i LA B AR R LR e RS EE XA ERE
Aw, %

a) the BI used in the PCD is in accordance with ISO 11138-2:2006, Clause 5
and 9.5, and

Ji| FPCDEYBI 45 A4 1S011138-2: 2006845519, 54 2k, #u

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

resistant microorganisms.
F= i B A B R — TR, R RE R A AR B R A 4.

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.

XA T, W B B e 3R N & R AR BB, SF RIE BF A A B R A i fE R
Fodk & 0 — 5.

Approach 2 ##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
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sterility for the product and PCD.

ZARERFNA, EEEAHT, 7@ MPCOIW LW R . XAF B 4 R MR — A
7= i AIPCD 70 W e & 7 v B 18 HEAT 2R 5L 7 LU BB 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.

WHEFRT, B0 LEARERHF&MBI/PCOEE THEAY, XAHEEHERLE A
B 7 TL R IR 3 0 PR T BT/PCOM & #r ik I R vE M B

Approach 3 #®4#£3
This approach can be applied in cases where X% Gt N F &

a) the product bioburden challenge is equal to or greater than the challenge

of the BI within the PCD,

F= i B A A 5 R B S T S TPCD BT B Bh K

b) the product bioburden contains highly resistant microorganisms, or
= B9 AR SRR S S AR AL AR AR, 5K

c) where a BI with a lower population than required by ISO 11138-2:2006, 9.3

is used in the PCD.
PCD B B 2 (K T 1S011138-2: 200641, 7 ¥4 2 #E HB1

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 IS0 14161).

ERE =gy, FEETEE/ 308 B H A &R0 7= & 24 51 3 APCDR 3L 7
Pk 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
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following can be used:
W R WP & A Y AW B EPCD [4r, I RPCDAE L], [ ULA TF 7k —:

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

resistance;
i FE— A EA m A E A/ S BIBLA T A APCDI

b) the product can be pre—treated before sterilization to reduce the bioburden

numbers;
TERERAAE T & UBD A AE N E;

c) 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 design)

BEWAB LR, TZARK - EFNED ARG (B IR T B LT
2, B ARG, 2T E R &iRit]

d) develop a new PCD.

FF & —/NFHTHIPCD.

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

effectiveness of the changes.
WwREHEFT LR TA, BRIEXET AR ER T2 EEN,

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 Bl 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.
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= it F] BE D v HBI A B e s K W B L. X AR T, BB E — AT
REFAEKREIA KRNI AL LN, 7o, EiF 5 ET SR RAEXE LA
BESARS WA, REWIL, H&A 575 £ 9 REA XK.

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.

FEDT. 16 R T & Ap KA WPCD. 5 I T 5 A M6 om HE B be e K07 ok 7T ALk
WRPCDMER K, WTES&N, HRAKEAEK, FHE QK NNPCDE B A N
PCD; #ATf, 4MEFPCDE S B KW F ZH L AW . ERR WA F BT R # 50 ¥ L
A RAEBH A #PCDFn S BPCD R L 47 SRk M bR . KT, AT BB AR, FE R
BB A R M R A A B . X B IO IE B AR B AR P R OR B A B A
W TiItE, wRARMETRAERIALFIRGGS, HA, HEELFEE
F AT R A Bk AR AR A

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:

B B 2 5B T 48 B B 9 77 ik sk AT A 9 BEPCDAR ShEFPCDRY SR 50 7 B v H 8. X 4 R 4K
FEA T
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a) making decisions about which internal PCD is appropriate to validate the

sterilization process;

J&FF W EFPCD A T 309 K B & 1 4 #1116

b) evaluating candidate designs for external PCDs (i.e. for routine monitoring

of the process);
WA ShEPCOB Bt [, R T HH W& k],

c) assessing the equivalence of new or modified products for adoption into

a validated sterilization process; or

PR A A B K T2 X R e S R 3 e B S R

d) deciding if a new or modified product or internal PCD should become the

master product for a product family or processing group.
REFF o, RREL &, SENELT RN B0 P~ Rk E E &R

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 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.

T AXMENL, THEFRNRAXATHR, EFELRFANPONRA . FAZ
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Y —ANWEPCDEA LA ZE Loy, XITHIFIAN—AFHISBPCDE . X MFRT,
E BAPCDE B M4 8 77 % B 52 gt 2 v 9 #FPCDHL AR, EBA S 3PCDMI L A & T & T A 3
PCD. 4R SNEPCORIAE A 4L A1 /N T A # M E A A LA (R 2T 20%), AAKE
AR A A

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 WA K AR R KR 2 A B9 S ERPCDBY L B TR K W B R B R
LA PR R M A R R S T E . AE W L, KRR AE0 MANE
PCD o H ) 2t I A BRPCD o i iR 4T £, 38 R ST E0PCD H 4k A2 #1 7 R 4K o 1 B B[]
B,

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.

AT KW R T E 89 £ W38 T 91 A F 58, 64 A A IS011138-13 Al & By &

8.8 If chemical indicators are used as part of the definition of the

sterilization process, these shall comply with ISO 11140-1.

w ROKHE TR E X E A FIE R, W& A1S011140-18 E 5K,

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.

FAG AR AT R K E TR — 7R, 4R AR (B BYSAL B3k B By 38
il 8
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8.9 If tests of sterility are performed during the definition of the

sterilization process, they shall comply with ISO 11737-2.
R KE A2 FHATREAE, MR AFAISOI1737T-20 E K,
9 Validation #iA

9.1 General &N

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.

WA E B9 E TIEAR S TR X 2 E o KB 1A 7 DU B A 5 S 3 K i 3%
KN e RERELE. #kd 2 MR Bk ZRRIE, H#ERIEAMEE
Bk, ARRITHEE, HIANREITENEMUAE.

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).

FNE BRI — MR R R A I — A T E A ERTERIEATE
KENF= @ WIEYE. £ E AR KE T2 K& 7= i B BT B 5 7~ e T e An 2 2
PEAR KB TR WA A L E AR (R, 3T 7 o B9 3 R AT ) 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).
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KW AR B A R PR AR A B TT 6 BT 2 AL vE B9 B LR IR AR e 0B U B 5 E XX
fr (o, FR)H#T. BXBRE—LH L4 KEEXFH,

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

a) 1Q,

b) 0Q, and

c) PQ.

In a health care facility, IQ and OQ 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

EETRENM, QMOQE ¥ B KEEFEHELE, 44, EAAERMARRLE.
R OK T AE 36 BT 6 R PR b BIMPQER 1B BT RE R LAY

For health care facilities, this means describing and documenting the

following:

A EST REAA KB, Bokag X T F FE Bk AT 3 B AT R
a) the validation steps that need to be performed;
FIATHHINT T

b) the way in which these validation steps will be performed, along with a

listing of responsible individuals, departments and/or outside contractors;
WINT RPATH T %, HEA. TEI R/ SO ATH 2 2

c) the criteria for successful validation.

o7k RN R U

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
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with the requirements of this International Standard.

Xt E T REAM K, U LB E AN SE RN (E E T RN R N A R
WEZ AT B AR EE KA.

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

specification.
TQ2 I B K B 18 B E M B R AL TE B9 B SR 2 3 52 A

9.1.3 0Q is undertaken to demonstrate the ability of the equipment to meet

the performance requirements of its design specification.
0Q A& IE BA K B AE #y M /6 7 1T L8 B 1 RE 5K

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.

PQEE A 7= i 9 # A I B, EBR 1R & e RS i BT 2 My B RVE 32 4T, KW T A2 fb 4%
i LW, s R E N EK,

I1Q 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.

X4 AR TR AR B A& T LAR S — R IQM0Q. & —A-F #8770 A/ 5
RN HATPQ, UL K E L ER 62 B REN, RARIL 7 b SALHRE 7]

9.2 Installation qualification, IQ
9.2.1 Equipmentig &

9.2.1.1 Equipment to be used in the sterilization process, including any

82



ISO 11135-2014

ancillary items, shall comply with its design specifications.
ATRALRNES, aFEAMYE, NAFERITHAE,

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.

TQUY S M SUP BB 1% & B9 W AR R AR AP PE S 3 o 191 2, A8 BL B SO PR BLAE I AL T
KMT R, AP ERATA BT

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:

THZ ST E TR, DHREERNA G ERZ RS
a) chamber and door construction;

EEATH S,

b) seals and connections on chamber and piping construction (i.e. ability to

maintain specified pressure and vacuum extremes);
KEEEFNTH I EBEUREENEN (0 EFAZNEAEAZRENESN);

c) supply systems for gases and liquids (e.g. air, nitrogen, steam, EO and

water), including filters (if used);
AfgRA (25 AR .ERE0 fik ) ENZRS% , BESES (WEA);

d) the electrical supply, which should adequately and consistently supply the

power needed for proper equipment and instrumentation operation;
HERG, AL REANERERELRE. REMFEWEE;

e) gas circulation systems, where used; A R{EIF A%, FMFEHL
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f) gas injection systems; AMEKENRZ
g) vacuum systems, including pumps, pump cooling systems and piping;
AZAG, BER. RANR G T H;
h) exhaust, emission control and abatement systems;
HA. HaEs R R 5

i) other critical systems that could affect process conditions, such as process

automation, safety systems, etc.;
TP HARRSHECRRAS, WRABEFURAGE. R RAGF

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, mH., BRI RSH (iR E . BE. EAMEORE) WORRE (W, #
R, RN EAFRMARNE)

k) the documented procedures for 1Q should specify how each element of this

qualification is planned, performed and reviewed.
XHMETORE F N E F—ANRAIETE 2 WX, FATHFZN.

9.2.1.2 Sterilization equipment shall comply with the applicable safety

standards.

KW & & B AF 63 R 2 AT

D.9.2.1.2 Guidance can be found in IEC 61010-2-40.
ICE 61010-2-4048 £ T #5 # .

9.2.1.3 The operating procedures for the equipment shall be specified. These

operating procedures shall include, but are not limited to
METKERENBRENT. ZLBENCLEE, EFRRT:

a) step—by-step operating instructions,
84



ISO 11135-2014
&SR FET

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

be taken,

WIEFM, BIELR 7 AL E R

c) instructions for maintenance and calibration, and
AR VERA, A

d) details of contacts for technical support.

RAXFRRAAWFEAE R

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.
W& B 3 VAR R AR R B R 45 B AF A AR aE fn TAZ B4R B oKk & RNV A K
B R . X Ffod 7k ey &k,

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.
RECEKNUENFA2TERNER., MR Fd 7 EH.

9.2.2.2 Instructions for installation shall be specified and shall include

instructions pertinent to the health and safety of personnel.
RALEZRIEE, KM EE A TR L 2 0 AE X U ;

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.
EXERERANTH XFRE TROFRFEWIR N %4 S EENR,

To protect the health and the safety of personnel, equipment that detects
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atmospheric levels of EO or gas mixtures should be installed near the

sterilizer and anywhere else where potential exposure could occur.

AR R A Z 2, K 4 M 20 B B & A EOKR Ve B AE 7 2 & M 7 B %2 3% Ao )
=R HEOS R & ARG BB

EO safety is achieved and maintained through a combination of factors that

include:

KB A0 REOR 2 My A B B R a4

a) proper design, installation and maintenance of systems and equipment;
Rpfnip & eB ki, RERMEF;

b) compliance with applicable regulations for occupational health and safety

and for environmental protection;
7 38 ] B ER L R Fr 2 2 HLTE Fr IR AR AL TR

c) development and implementation of policies and procedures that support safe

work practices;

%4 7 SR R A AR T & AR AT

d) atmospheric monitoring in areas where EOQ exposure could occur;
7 7] RE & £ EOBR 5 X 3519 A< M

e) use of personal monitoring devices as appropriate;

R, ERAANARNEE

f) personnel training; A 53l

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

procedures.
M &, AR TEHWEIFE, URIEBERT AT A B R R 7

In health care facilities IQ is generally the responsibility of the sterilizer
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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.

EETRENA, QEEZKEEFRERWFTE, EEI LY, ¥ HIAFZIHEA
RE A RREAH#HAT. wRIQHF R, RE=ZFH#T, IHTEXE, BELE
8 R B9 AT KR T A B B 1T

9.2.2.3 Conditions for the safe storage of EO shall be specified to ensure

that its quality and composition remain within specification.
AL EEOI 70 41, DLBAIREOM R EFH 2 R FEA I ER N o

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 77 4 14 A7 iv6 R EOH| 1& B 3 35 fn 2 #0518 F i i L E oK

9.2.2.4 Prior to 1Q, the calibration status of any test instrumentation used

during the IQ shall be confirmed.
L IQRT, SR TQHA 8] 4 A By A I I LR VR B IR AT

9. 2. 2.5 Drawings of the equipment as installed, plumbing and other ancillary

equipment shall be finalized during IQ.
IQH#A ], RREAEM. A& KL B IR &0 BN 25T &

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.
RATEREYL, TZPCRE (PRID) BB EAEE L RNEN, SERHITERN.
Drawings and parts lists for the equipment should include:

W& B A0 B 1B AL
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a) pipe work and instrumentation schematic drawings (i.e. process and

instrumentation diagrams);
EHITREMEERE (b, ZXRER);

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

location;
H U AR < B AL A R AR R AL AR AL B R

c) 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;

KENEMZEFE, RAZNLE 2P BEFRNNENEE, BEFRNREZL
WX BN BEREMFET A RO R E R (WEHE. THIE. A5,
BTE) B

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.
TXEHNFTLFNLIREFEBRNG X, BEER RS AR . 56 Z % 1 fo 5 A
B (HENANEREGR RS, wRBFV . RER. #PEHEE (wEAH), &
-,

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.
IQ#AE, NiF#ARAAT TR ITFAIEAENZ W, FICRERITT L X P,
9.3 Operational qualification, 0Q

9.3.1 Prior to 0Q, the calibration of all instrumentation (including any test
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instruments) used for monitoring, controlling, indicating or recording of the

sterilization process shall be confirmed (see 4.3.3).

HEOQZ R, MAATRKELRZEMN., #F . FrBICRKWAT A PR (B ER RN
%) AT RE,

D.9.3.1 The following information should be documented for all

instrumentation used for monitoring, controlling, indicating or recording:

BACFA T HM ., #=5., B RSI0RKB A NEZN TFE L

a) equipment identification;i% & &% 4r1R

b) calibration schedule; & 31t Xl

c) actual completion date for each calibration, as well as who performed it;
— KRB VE TR SERT HEA, RORVEHAT A

d) the next scheduled calibration date. T—R1TX|4#& /& E £A

9. 3.2 0Q shall demonstrate that the installed equipment is capable of meeting

its operating specification.
OQAL IE BR %2 3 1 1% & fe i R LB E ML TR I RE A

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).

R 2 H K AR SR 2 B B AR SR SEAEEO B & BY0Q, DAL X & E RS K
EINZ WA a e B RHREERR TZTHES . T—RIRESHAEZ
TRREENEFEALBERXFEARNWHERE LE  (LEK 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
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temperature.
OQLL 7 E A8 < B4 B R L M BE . fm, BOVR AL 2 7 KIEE T /R ALEOHT 88 77

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.

OQHA 8], R BT 6k 1% A tr X R fF (o, W ENMEAEF A5 HATRE. AR
WU ERANREZ M.

0Q can include the following when using a predefined cycle:
YR R TR e B e, 0QF e & FE T4
a) Preconditioning Phase T4k ¥ &

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.

AR R B CER) WEAMTAER S EFER, RTAR 555
AL B SR KA AR A R R R R R 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.

NS A RGKW B EAEANTAEXWEE AR E, DL EE R E
REENEWNTEN. NllEENTAERX £ /ML EWEEMTE,

NOTE See Table C.1 and Table C.2 for recommendations on the number of

temperature and humidity sensors.

E, BEHNBREMEEERENKEANKC 1FEC. 2
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b) Sterilization Phase X & M &

1) If inert gases are used instead of EO, account should be taken of the

differences in the relative heat capacity when assessing the results.

I RGN RBEOSATOQIEAT B, % 1P f 25 R B By R 38 A2 AR B B 94 25 & W0 T
Ao

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.

B EAEENER: R/ BEERENREARERERRABREZRWME, vk
TR AMAERTH AL, HELARARIARENRGOCE. MHFEEERE
A p AT AEERRA

NOTE See Table C.1 for the recommended number of sensors.
E, EEHNERENEENNLEKC 1f1KC. 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.

OVEZRE TH#ATE, E— M FEWEALE, CXWIEERE, EEORBEEAAKE
BWELT, A 0EEWICENEZRENTARESLTE 3 ° C. H0Q
TR BRI T 5L M B, ° CHyNZEF LLAILE],

4) chamber leak rate (performed either under vacuum for subatmospheric

cycles or under vacuum and at pressure for superatmospheric cycles);
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1B R [HEAT IE 3 B A
5) pressure rise on injection of steam during the conditioning phase;
WNEM B FRENKES EF

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) ;
EOA R vE N\ i B R 72 A A &5 AL ) 3 s TEO# & (10.7°C, KAJET)

7) pressure rise and rate of attainment on admission of EO and correlation

of factors with which it is intended to monitor EO concentration;
EOSF A EMmE 5, UREGENRER M E R E,

8) depth and rate of attainment of vacuum used to remove EO;

F T HIREOM R = B An A R

9) pressure rise and rate of attainment of pressure on admission of air

(or other gases);
R (BEMAR) FANKEAEEME A5,

10) number of times these last two stages are repeated and any variations

in successive repetitions;
®E - ANMBRMNEZ R B E S E BN EE

11) the reliability of the supply of filtered air, inert gasses, water and

Steam;
RETERESA . BHEARAE, KRR EHE;

12) replicate cycles should be carried out to demonstrate the repeatability

of control;
NS EE I, DOEHER R EI

13) a chamber wall temperature study should be completed to verify adequate
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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.
PL 52 F B v BRI 7S, DAAIE B 3 5T SRR At R G A B 7R - B 3 A
RABE 5 PR AR i B R BRI %, AR A0 4 R Gl B FF S5 4T

c) Aeration Phaseil X i £

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.

LBATERNALER, SHEEFLTRE-—HNAFA, NTEXNXEIRELS . N
RENBRNXNZ IR ENZ LR EX

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 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 @B AR R AR R R, EEREHEEANAET, RIEAKEE
BEAEFMEN L, £IQM0Q% R ER, FH T HATPQ. B2k N A @ KH
TS BT 5 DR — B PQUE 3 BL7E T R Y S ()
TEPQI TR A E W A MRIAT, M HEA BBy X
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9.4.1.1 PQ consists of both microbiological and physical performance

qualification and is performed in the equipment used to sterilize the product.
PQHE M A aE B M g B e AR, R T KE &~ & Wk & 9 24T,

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.)

BINFHRBELIWNTR, B, KRBT, RERIESHEN, NHTUHELE,
REEMACERIEHN TG, €, XE 7N, RERIENERREELZITFK. (I
7.1.2,7.1.6%112.5)

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 1% F A R & B P2 b AR, DR B % & B B 42 5 AT 4 A B WO | R 3T 72 & %
JE TR BISALE 3K,

9. 4. 1. 4 The manner of presenting product for sterilization, including the load

configuration of a product, shall be specified.

NAEKEIBN R’ N, BN EH T

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.

WRANHERAZTHENT &, 1.2FFARBTITVREEEEAN 2 RENE
BOALAKRRHRT S RTLE o mATHIRENER

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.
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EAREFmNLT, MERFRT AW ERF &M E.

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.

FEXRBSHTUGAEREE TN, REREE, R, R HERfE RN RN AR,
FE—RKEENRBE AN X . R HERKE d L iEE D= & R BA A, T4,
MPQ/PPQ )i 1, 4% £ /N 4. o

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.

MAX R E T &, ERAN T KEET, THEARERREH FIANLE
"WEE, X THUAGKEE, & ETRENAEF N, X84 FE A+ M
M ERESF,

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.

FTPQUY 7= & A B pr E D 53 X T % A £ 7P B oA SRR B S B AR B A Y
KW o 2 BT DL 7= o 35 KH 7= o 4 AR L AT R A o 3 37 B A T 2 (LR o]
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ERHKE R BRI, RRTAWARRT L ERN. WRAFZHERTRA,

Az, FTPAFREY 87 XM e R REKE 7 X, SN EH S B 5ok KH &
R AR, R FAW— LT, wRAHABNTE, 7 REXHN,

During PQ, two types of load can be chosen:PQRf, — f % 2k A7 DL #
a) saleable product;

o E

b) non saleable product or appropriate test material.

TEHE - f B E Y E R 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.

R TPQiy B b AR Rk, HaRAHEEHE X,

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.

REE P EA R, WA, ERVRKENE T, A ARMEM TS
TEAHE B R (0, B8, 2B, RILF), BEMCEMCEN PALERN,
BT REABETEMEA, EAZRETAE -0 EEW,

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.

MTEMERTX, NIFERETANEAN KE BN HEE; MiILHE K E S
ot fiE 14 2| AL HYSAL.

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

[t Am & 8 A/ m/ N R BV (D, 9. 4. 1. 4) o = & vm, Y- K —MAT#HIAA R
REHH R AP RBA, FNFAWRRA SN RATHEAKES S 2o &Mk
HAOR BRI A

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.

7= i BB R b MR T A B R 3R ROAR AR 2 B R R RS T E A A A
PrEy (n, AFXT#. BB E, EORGWYT #; 5. BHFEER RN R
AR, WY B BEAR, HOommRk, 28%.

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.
wRE R RSN AR, NIEAZAR K EIERRERE DS —

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.

WRFXBHELCEH T RIS, RELER, T2HERHAN TALLWEN, FH#
R 3% 3P BVB0%K 78 8 T R B9 BUAE MIPQBR 8 o T & RO va Ak A T 4k R 1

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
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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.

WRPOMH EREA KR, M, EAT T AAH, FEE XA EFRE & 4EHF
o —REERWAN, HHREEFHEORET T 2Bl wR-FHEETTE,
R A WTELNR, RRBNEEWIFERF R XZMRITME - £ TR
¥ EFHEE — MRS TREESEEmWkERXE, KKEE, "BRRT
XERTE, FE-NTEEZNRARIAE, SR, BEARE, 4HFEELATT &
Him A, FIRES BT A/ Bk LA BN E AT SRR KRRNERE TH

9.4.1.9 If chemical indicators are used as part of PQ, these shall comply with
IS0 11140-1, and shall be used in conjunction with microbiological and physical

monitoring.

WRPQEA T WFA A, WF IR LR 6 1S011140-1, M4 &M A2
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.

Ji T PQIY A& 4146 7~ 70 B4 A-1S011138-1: 200651 F1S011138-2: 200947 5519, 5H B

9. 4.2 Performance qualification — Microbiological PQq—— A 4

9.4.2.1 The microbiological PQ (MPQ) shall demonstrate that, on application
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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.

T A e e Bl (MPQ) RZ L B K B 3 A8 B9 3247 B i R LR B R BOR A B K. B8 AL
EEFEERNHRT, FENREADRTANRESE MR TREXHKELES K

D.9.4.2.1 Results obtained during process definition and, where applicable,
I1Q 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.

M AR FETQR0QE X BYIEAT £ R EMPQRY 2 4. X TMPQ&R L, REM A2+ 0 EEH.
ARMPMPQIRT HE £ ERLAWIEH, TULRELMH S K, o, BE. BE
o/ REOWE o] LA R 7 B RS H8 T IR, XK B 5 0 AL 3 [ A A0 7T DAL=
KT BZHIRIAN

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.

MPQEE R By 7= &, HigE N F THRMTATWHANTAEX S~ &R KiEE. Fl,
WHIL) W= Eh, BIEREe R &~ £ 6.

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
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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.

XA R A (R R FE ) B4 B ) R, FEHEAHNEREN B, £ERH B
75 i B 38 XU B S BB, 3 P 3 RO B 3 3 A B 7 EOXTBLEY CRIRRILA T M
BlmD. HHATAXMEEELL REFEARNZ 2%, A&7 %0 HE I [[6BMPQE
58, EMPQEEFRFTE,

)

NOTE Attention is drawn to the existence of statutory regulations existing

in some countries on personnel exposure to EO.
E, MEEFLERAXEE TEONEEA RWIAE EA.

9.4.2.2 MPQ shall confirm the effectiveness of the defined process for the

product/load combination in a production chamber.
WMEMFHEER N A AN EEFTEET AN &/ RBRHE AW E XL RA R

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 SCHY 0 A M B B % 3T, B 38 (R BT B9 7 e Sk 4L A R B A ML R BYSAL . A &
Bl EE, A PCDER &I 3K b R REO” d ik

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
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assessed.

PCORKE TR &N KL W T KE RN, B aEARLRKE & RER L
ME, EGENAFALEEEAR. X THARENRR, TLMENGEXEN
TapAn 3, LR KHEAE NI TR B9 se ey o B 2Tt .

For guidance on sample numbers, see Table C. 3.
HABAHENIEE, WLKC3

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.

R Mt KA RBRE R Y 7 vk 2 — s R I B Ry ik, RN E B #AE 145 71, IEBA
Y FT S SALRY 35 F

9.4.2.4 If 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.

WRNBRXERATFRAEEFHAN, ML, EEFEEFTED NIHATZREFHH
Z R FEIEMPQ, DURAE R B AT R K E AR B R

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.
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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.

WRABRNERANEFHAMAEE, NERAZH L EEEHANEESLEFEAEE
BB R, B TR EN A SR 2 By i 5 fn X IR 1E WEORY B 18 R, JF A2 B
T s A DU A P AR P AT RKEEA A=A E, RE T RE
AR BT EM BB T FEH AR AR A EEZTANTLR, FRNKE
EENSHRALREOREN 5EFREEFR. ILAR A EETNTRAEELS £
1B E 2 [ R BRME B 7 ik B — AL (R ) R R R E R LR, A REEE
FRENKEAGRN S EFHEEFRENWERELE; AREEEREHRITA
Au PR AR B B BRI TE T = AR AR E () IVEOVE A A i B A B[] Y Z 0%

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.

ERAMEENREIRA LI, JPOORA TR SHNIEFEELTRA,
LY Bt 7 AR T A3 18 4 9 77 b 5 PCDEN 2 A5 K BR A4

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.
o R R R B L B R Kk (B 1.2), AB 4, ¥ HAEAT + 5 TG FE M B A #EPCD.

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.

WR LA T BHE i TESMEPCDILRR B8 R H AL B9 P #PCDA & A By 4K
FUA, R A B IR AL Y S ERPCDE BT LB R B . B, A BFPCDALZ 2 B B By .
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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 IS0
14161).

R R F 3 FOK AR E ik (b, 1. 2) BI/ A9y ik (LM KA, A% F BiEH
W EPCDAE AL, [B 1T B 45 HSAL A2 3% B #1218 (WL 1S014161) .

9.4.3 Performance qualification — Physical MR IE—HE

9. 4. 3 NOTE Results obtained from 0Q can be used to identify features needing

evaluation during PPQ.

£, 0QF RFHy 4 R H TR AIPPQRE B By Rk
9.4.3.1 Physical PQ (PPQ) shall demonstrate
PPQ . 1iE B :

a) that the specified acceptance criteria are met throughout the load for the

duration of the proposed routine process specification, and
22 3% AL A S K R B A 3 R RE R A R B B AR E U

b) reproducibility of the process.

HEFIE

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.
D HAT = R G2 [F) B RYPPQ, B R i R L R R vE U . PPQ T LA ZEMPQEA 8] 2

o W EPPQE £ b = RMPQIEZAT 4 A4t 4T, #N 4, N ZE /D m—k A K E it & H TPPQ
15 4T

m\

If a failure can be attributed to factors not relevant to the effectiveness
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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.

WRABRMEEHER I ENAREERRL R, WITIEFASTERERTX, T
FREASTELEZRBRAWIEAT. KEAAREABCHEELRT A FH. ZERFH
BR& L SN AR R A

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, XEFHWET K, THRF R ERRHL, BHT-RKBELAE
THFRER I —RRIL. WRABSE TR ANZHNREA, RHTRE. WEXK
o, W REH BT,

9.4.3.2 PPQ shall confirm the process such that:
PPQAL A\ 4 T T A2 :

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.

PPQAL A XX PF L B A R B R BAR A AR H HAT; W TRAWTAE Z AN R,
ERBEAFF AL SF RFNDH, BALEHTHAERX LM ZICRSHA K .

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.
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X THAEPPQIE R, FEIHERA TAENERRIE, BN EREHINEC 150
*C. 2,

a) the minimum temperature of product to enter the sterilization process

and/or the defined conditions required to achieve it shall be established;
L AL N OK B AR B PR o i i IR B /B B SRR B AL E S

b) at the end of the defined preconditioning time (if used), the sterilization

load temperature and humidity have been established;
EAE R TACEE (Ao F) B 8] 2 R B, KW 7= & B9 i B A B R AR L T B 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).

MR BERE TR GERA) JBEKE & GRB) B~ & s £ T
EREEZ+REEN.

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

appropriate;
MTRACEE (35 K L) 58 B B K B B T 46 2 18] A0 2 B B oK B VH FE B 8] 2 38 2 A

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.

P i WAL A BUORE AR A, 7= b i AR Z B9 A 1 7T BE X R0 o AL BE PR IEPQ
AL H RS BT 18] BE R BRAE B OKE B R T 7 & B K B AL

d) at the end of the defined conditioning time, if used, the sterilization

load temperature and humidity have been established;
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TR R AL B A B R, B R A, KT A o B m A VT B A AR B T B A

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.

im E D EERBNREEKRE 6 R PLHRER RN B AR T XA
BRER, 7 & AT E AT, 4R TR, KE E A
WELERA, RBRNEIEE AN EE M AEN R RE RN

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.

SV A K B 7 b 34 B TR B /N B AR B B R B B A DB, R (R W
B i JE AR Y S

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.

MNEEkE, MERE, HEECREREAREATEE XU RRRRA, W,
FHENFO, AHUERT. X TPQ, mEFRBUREEXHIAGCEA. 7 LLE
HEFRBREETHE FIFER TSI EMARAREIL,

e) the chamber humidity was recorded if parametric release was to be used;
W R XA SHHAT, NILFEEWNEE;
f) gaseous EO has been admitted to the sterilizer chamber;
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FOR AR E#ATKEEZE
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.

RS HAT, NAFEENTARRFNBEWEORERA, U EX NI BN AA&
WE T,

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);

KEEEWNESF &, EOEEHEORE (N9.5.4F) EAETEE W . XA Sl
T, 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;

R R, KEAENREEMEE CFILF) A vt ESRENTHTEE

F

W

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

FEEOF 55 H [ 7= oo S # A9 IR A AL S0 [ 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.

KW 7= b A Y I 1 R 5 B K B R SR e R I KR A LB F AL X BB AL B R E
OQHF HY 4 m A R o BN R B AL B 5 =R E LB B A

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
107



ISO 11135-2014

temperature in the routine process. If sensors are used in the sterilization
chamber and 100 % EO or potentially flammable 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.

EPQafile], AHEAHFLEFWR RN RHIEBE, NEREZXRELZVEZTERE
[ B K K . 7 K WA A L00%EO =k /8 78 B9 " R K W LR 6 P R R R &, IR B E
TRBMEZ AW, RNEAGERIT X EEREN LT FEOMETHBEIRRE
B 71 Bt

j) during aeration (if used), the temperature of the sterilization load has

been established.
ERERNEAE (EER), KEFeWEEENETLEN.

j) 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.

R 2 A2 38 R 3T AR HA 8] AL B B BT JE) S B Y B K R e B3R B T B B PR K
FeyimE, BN E AR A B B KRR RO R R .
9.5 Review and approval of validation®iA By & & fa 4tk %

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.

WHUE S EY B B9 & LM G TR ARENFZ, DIEEH N EHENKEETF/F R
WP M, HEAT AL AT L
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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.

EFEmEX . TREZE X, 1Q. 00FPQit A2 F Yt & 5t /= A B 8L, B3E £ WIE TR 3E
FER, NTUILEAFTEZETELE (F14.1.2) . NIDEKFEHER,
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.
BAERER NSRS MEE £ R, URAEFD I LR,

9.5.3 A validation report shall be prepared. The report shall be reviewed and

approved by the designated responsible person(s).
BRI HINRE . WA B AR WA AT ERZ G/,

D.9.5.3 Typically the validation report is approved by the designated

responsible person(s) as defined in the validation protocol.
BEENLT, #OAREEEF AT ZEFAENRZWN T A

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:
FOARE N R T A A &, X R 7 A S B0 K H A2 A
J&, JER R

NOTE For practical purposes, rates can be determined as the time taken (with

tolerances) to attain a specified pressure change.
E, UIXB|HEE A BTE MR B R AR, AR REE,

a) the minimum temperature of product to enter the sterilization process

and/or the defined conditions required to achieve the minimum required
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temperature;

= N K T 1 AR B o (i A/ B34 B B R Y IR R R R A

b)

c)

preconditioning (if used): AL .

1) time in chamber/area, temperature and humidity of chamber/area;
HEE/ KRy, IR E AR

2) temperature and humidity of the sterilization load;

KW = om WY I 2 A8 2

3) maximum elapsed time between removal of the load from preconditioning

and commencement of the sterilization cycle;
AT 42 45 2K B B B T 46 B9 & K BT % B 1]

vacuum levels and rate of evacuation (if used):

ARAKFMAEZER

d)

1) holding time under vacuum (if used);
A RFEFA [

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.

E, BRMAZHE., FAASHEARLAZKENEE, #LTHFRETHN
AR, BARAZWEE,

inert gas flushing (if used): &M S ARE % (Ao fE H)

1) pressure (A P or terminal pressure) and rate (A P/time) of attainment

of pressure associated with inert gas/steam;
JEA (AP R /1) Fn S5 H AW/ EAM AN EAZHEE,
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2) depth (AP or terminal pressure) and rate (A AZ/time) of attainment of

vacuum;
REAMAZTRE

3) number of times of repetition and any variations in successive

repetitions;
BRI AR A B A

conditioning and/or humidity dwell phases (if used):

SLFE A0/ AR R B (R )

f)

1) pressure levels and/or rate of attainment of vacuum or relative humidity

levels (whichever is being controlled and monitored);

JE A7 A Fu /3R S 3 2 M R B AT (35 R AR AT

2) number of steam pulses/vacuum (if used);fwzkJR/7d H B R #
3) time; ff Jf]

4) chamber temperature; £ = i

5) temperature and humidity of the sterilization load at the end of

conditioning; 2 ¥ 4 K B 09 K B 7= & B9 IR & A10E E .
EO injection and exposure:EOyE 5f 1 & &

1) EO injection pressure rise (AP, EO injection time and terminal pressure

of EO injection phase;
EOVE 51 E /1 A&, EOUE 1Bt (8] FrEOVE 4t 45 R B B9 JE 77

2) evidence that the gaseous EO has been admitted to the sterilization

chamber by the pressure rise and by one of the following;
W EAFAEMTI T EZ—, REEORAK DL HAT KEEZEHIEHE:
i) Mass of EO used (see D.10.2 i);E0FE R E &
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ii) Direct measurement of the concentration of EOQ;EQW E By B £l &
iii) Volume of EO used. EOfE f #y R
3) sterilizer chamber temperature; X & 48 i G &
4) exposure time; & % Hf |
5) temperature of the sterilization load; K B = & B9 5

6) an indication of the satisfactory operation of the chamber gas
circulation system (if used) during exposure; & & HA B2 = N A KEIR R 4

(EXF) EFTATHRE;
g) post exposure flushing (if used): &% a7& ik (WX )

1) depth (AP or terminal pressure) and rate (AP/time) of attainment of
vacuum; V& JEE TR B fn B S B E

2) pressure (AP or terminal pressure) and rate (A P/time) of attainment

of pressure associated with inert gas/air/steam; 5 E A&/ =R /%A

REE A Fnim &

3) number of times of repetition and any variations in successive

repetitions;
BEAMAREAEERANEA LN,
h) aeration (if used):i# X (X HA)

1) time and temperature within the chamber and/or room; #8E A 2% 7 8] A #Y

B 18] A i 2

2) pressure changes (if any) within the chamber and/or room; 8= K F1/ 8
5 8 B R A7 A

3) rate of change of air or other gas; A B E M AR E M=,
4) temperature of the sterilization load. K& /= & H i &

D.9.5.4 The validation report(s) should also include or reference the
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following:
HAR S LA A RS FE T
— The specifications for the sterilizer and the sterilization process;
KB AR o K W 3T AR B9 B3 AR
a) the 1Q/0Q data; I1Q/0Q%x ¥&;
b) the records, physical and microbiological, of all PQ runs;
B/ NPQIEAT By 47 32 A0 A 1T R

c) an indication that all gauges, recorders, etc. were calibrated and within

their specifications;

FrAEA%R. BERNFCERR EERRHA.

d) provision for future review and requalification;
M E R AL

e) the validation protocol (s)/procedure (s); #ik 7 £/ F
f) the documented procedures used; & Jf # X IR JF

g) documented operating procedures including process control limits;
AAE R T FRIR A R IERE T

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;
WRBEWZ A, XA DE AR, FFRHY IR A # AN,

i) if a deviation to the protocol occurred, details of this deviation and an

assessment of its impact upon the validation and its results.
WREEHN T ENRE, RENFHE BRI RS RN iT .

9.5.5 If parametric release is to be used, the validation report shall also
specify:
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WR KA SBEAT, #FNRE LA

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

conditioning;
AEENELEENENETREERENE,

b) the value and tolerances for the EOQ concentration determined from direct
analysis of chamber atmosphere using analytical methods to establish the

process specification for routine processing.
AEANZAANMAGZEENEWEOREEM A ZRETLHE MWL RN,

The sampling shall be conducted at defined intervals sufficient to verify the

required conditions throughout EO exposure.
JSLE AR € B B 18] JB] % P AT R AF, DA R4 BeiE 2 NEOE L B8] P9 Y BT 3 A1

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

locations.
HEERE; AEEN N FeEdEILE;

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.

WwE, VEHEINTERANSNERNIESEERIIN K, 5EERTEILNAF
BATLEHWNH— MR BATH F E. 2RHTHWEREE T RBICERWICETFZ, T
A2 & 4148 7 7 B PCDHT I 32 o

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
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should be justified and recorded. This can be influenced by uniformity of the

load, existing data, seasonal variations or frequency of sterilization.

F % R TR % = 2 e, B AN B AEOWR B BB R A Z o A8 X AT A A
WA, BIFT G AT H & Wil R REF W — o, NHAMCRLEENZTRTHE
BHEE, XL EANIIE, AANEE. FTEAKE TR,

EO sterilizers used in health care facilities might not be adequately equipped

to permit parametric release of product.
BT RENAE KA LR A AT~ BB BATHEE,

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.

MES-ANEEIESHRLNZN BN, %0 Takik 2o\ E 7~ & 8t
Fo %R F B AL A A4 R B BRI EOK B B9 = dn B AT g B

10 Routine monitoring and control H & M #1Fnix &

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.
B WAL B R T, RE&HEEHET ANFAER K ETE

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:

MACFMRE A KE EHEE, DUEACHEXELIEA L. 2L MEE THHK
¥

NOTE For practical purposes, rates can be determined as the time taken (with

tolerances) to attain a specified pressure change.
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a) the minimum temperature of product entering the sterilization process

and/or the defined conditions used to acclimate the load;
HANKFRIBH RO RMKEE, /A EWNATE YL ERNE 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.

HANTRBX = e im E N F T e TARNRKIEE, A#HEATHEF L,
WRFEFETHORRE, wiEi#E, ARABMTRFELE &, REKXHTA
B[] DL T A B R IR EAE B R B T R E .

E, e N FUAE X i KR E S A P AEPQE R .

b) temperature and humidity within the preconditioning area (if used),

monitored and recorded from a specified position;
A X AR E FRE, A2 A E AT,

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.

TAERNEEENNEE O EASTMENRFFNARELIWALE. M
S IEATHY AR B9 WAL AL G H M e AT REA S B

c) time of commencement of preconditioning and of removal of load from

preconditioning (if used) of each sterilization load;
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TR TT 46 9 B 8] A0 A KB 7 o A TUAL 2 46 A5 B B [

d) elapsed time between removal of the sterilization load from preconditioning
(if used) and the commencement of the sterilization cycle; X & /= it M T 4L 28
B\ K W B AT 46 0 18] % B A

e) chamber humidity during conditioning and/or humidity dwell phases by

pressure, pressure rise (AP and/or direct monitoring;
AR R ERE, /S REN B EA A/ 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.

B EE DB g R e R kit E . (JLAAMI TIR15. [24]) . EEABEER
FEALMNEFNEENAKAWRBEARTH. KREFFAZFARER, HZTETTE
BEWEEASEREREAOROIRAZAANEEE, XHETEDRAENE
FMHMZ FWAEEE, EAFTRECREZHINHZ W ERAKAEERN, L
—EEEHFN . ERRFATE TN R

f) conditioning time;
2 22 B ]

g) indication of the satisfactory operation of the chamber gas circulation

system (if used) during EO injection and during exposure;

EOVESM A B H A 4B = W = RAEI A RIEATHRAS,
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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).

L FR A, T RIER 457 0 PRI DL S K T B SR AR R B T B
W, BESEKEALLEER.

h) temperature and pressure in the chamber throughout the sterilization cycle;
BEA KRB AR EAEENNIEEFEHN

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:
WREAENEENERER, o, BITHHERHZ —SEO*ANEEHATEE;
1) the mass of EO used (see D.10.2 i);E0E &

2) the direct measurement of the concentration of EQ in the sterilizer

chamber; X B 16 = W E# 0 & BHEOWK £
3) volume of EO used;E0{&AH

i) Pressure rise of EO injection (A A) 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 EOQ 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).

BOVENM B E 77 £7F, 84T KEAE K™ A = 8 WEOWR Z By B &l & . BEOWR E = #
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KEH L RRRNARTER, FERMINE 245, AURMEHTEOEATII &
JEH EAMAIETFE (E £ #f5 B LAAMI TIR15[25]) » KE LB HE0EANF £ E W B, EO
Wi BRI, FrEsllE (EA£57) B E (, T ABE0H H#
BOK JE B &) By % Bk 14

j) EO-injection time EOVE 4t &t ]

j) 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.

BT & B Z FIEOVE N B[] 7 6k & 1 [F By, 38 % B9 ok B AL — AT #E L BEOVE
B[4 B9 9

k) inert gas injection, if used; &M S AR E 5
1) exposure time; % % i [4]
m) time taken to evacuate the chamber;EOB#AE F A 5 0y B [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.

B0 % J& Fl TEOBL B AR = BT 7 B B 8] o] g & — KA ML, B iz AR — Ao #
A TR BT

n) time and pressure changes during post exposure flushing;

& 55 5 7 o6 HA 18] o i JE) Ae R ) AL

0) time, temperature, pressure changes (if any) during aeration.
KA ] B Bl R R R AL

10. 3 If biological indicators are used in routine monitoring, they shall

comply with 8.6 and 8. 7.
wR B EAEREIETA, MFAES. 6518 TEHHEK.
If the PCD that is used for routine release is different from that used in
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the MPQ, it should be at least as resistant to the process as is the PCD used

in the MPQ.

B F T B ¥ s ATEIPCD S A TMPQEYPCD A |, A F H & s AT HIPCDEY i B 41 A7 iz A~ MK
T A FMPQEIPCD,

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.

B AREAETHEDELENTHBINARIE. ZRHFRFEIRRRENK
#, MEHHATPQ,

10. 4 If chemical indicators are used in routine monitoring, they shall comply

with 8.8.
WREHE B EAMFRTH, M8 SWEX;

Chemical indicators shall not replace biological indicators for product

release or be used to support a rationale to release a load parametrically.
WA AL R AW AR T S AT, AT RESHMBIRIE;

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

applications:
K ETRENA R R FRE T35

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:
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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.

c) 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 I1SO 11140-1.

10. 5 If parametric release is performed, the following additional data shall

be recorded and retained:

WRPAT S HE AT, RITFARE T s
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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.

SEAAT & — P A AEFIBINE UL T B9 7= & 42 0 W AT B9 77 i, RARE B 1B 5 0
EHALHF 6 HHILA, AT, Y THIZRELECHIALER, EHMPLTE
S H e E BB AR AR B0V E KRR & .

a) temperature in the chamber from a minimum of two locations throughout the

sterilization cycle; BENMNKFAHNES MU ENEZTIRE
a) Temperature measurement. i /Z | &

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

AT HARAEXIANNBEFRELEL 2T HAE LT ERRO BT, RARE
DIAHEMERFEANRENER, R, A mERELFER, E2EATF
MAE T X InEZ R WRERKENEREFH— T RFHIATNER, #
HRETRIIAE T RAWERE, T RHTEL,

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

A0 T2 HA 18] ) B BN B R AE =R
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b) Humidity measurement. T & | &

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.

o] v T R R T AR AT B T [ i B E, GC. IREE M A A R A&
RURE AR AT BT O k. X7 R AR T AL I BV BT A TS
TR NI DR R E TEOR KB ®m, MEREREZETEOEE THY
& R TT 3 (8 F B9 AR 1 T 2 B B LT 5] R Y E

c) 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. Z % B B |8 B9 £ 2 By
B J8] 8] B R AR = = A AT R Gt BB R BIEORY IR

¢) EO gas concentration measurement. EOS &% E vyl &

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
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of EO exposure.

FEPQFF L H 18], J2 A& B0 & B A2 A MIEOWR E B9k . A T M REOWR E & 46 K
HY BT[], B AUEO % F B[] A 2 A B — B oo A 4R AT X4 R B P e A T A

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
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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 sterilizationf= & B K B AT

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

shall include:
F| FERF W OKE W R E AR A48 B9 VE N B2 T R SO o 3 S v DU A7 4 3

a) confirmation that the data recorded during routine processing meet the

sterilization process specification;
B AL AR 6 KW A B B oK

b) confirmation of no growth of the test organism from any biological indicator

(if used).
HE AT AN TN THEERK (XD .

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.

PR NHERER, R RENEATT N EMRRNEREHEX (I, EORE E.
HER, MERBRF).

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
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with specified process parameters.

ZAFINE S REAR (K E#H AN BN E) BT FNERF &, DAL
LR ERHEERAERE BN TN ZN. RO OIESB0RAT,
REF &R TR 5800t s AT 7= 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.

KU B E AT AT IEFRRERFUC T F AL ER LT, B, BRE
AL LLRRE T, BT AL MIDRKIE R & AT R R E K A/ B IR SR A
HER. HEBEROFEIRATH R EN B 68 (FER) WA R L.

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.

WRABIHFE R LR AHER, NAEREE; wRRE£2L T EBSRIRK, FAKX
BRI AL 2R AT b B B i

11. 3 Product shall be considered as non—conforming and handled in accordance
with the applicable clauses of ISO 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.

WRLEFHELL I — 5L FHBYEN, =& A E NI E#, F1%1S0134853E 4
5HHTNE., wRAFEESBIHI, &~ LERE T EEIE N & RATHREE,

The non—conformity shall be addressed per documented procedures.
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B % SO R R AL E T A

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.

T BEARRHABINGEMEK, NEEKE et #TEAREEN AL,
BENITEK, REEHFRAENFAEXHEMEFHNEXK,
If a controlling or monitoring sensor has failed, the run should be rejected,

unless

W REG RN REEE, MELXAELT, KR

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

Mg E P Hx, fo

b) data from the remaining sensors are within specification.
TR EREANEEZENTERN,

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).

WRAENFRHATEFML, NHNEFRKEN R L ECRRGWNE NS, NH
REERZETREIEXN R ME0RE AT, f/3 R AR E, EHKEHHIC
¥ 38 9 B AT 46 K H 1T R

If the effect of repeated exposure on the packaging system is not known, product

should be repackaged before resterilization.
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WRABFREEAKREN - REXRARNTH, FREXHANEHRER,

11.4 If saleable product is used in validation studies the requirements for
release of this product for distribution 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.

o R E DU B B PR R A, U R E AT AR P R AT R E R ALE .
mRATRI, AN/ KEIBEFTHNEFZFBEN ™R KA R, FEORY &8 AKFFf1/5K
JRRL H B e VR T E B

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.
W RAHE A TMPQI A%, R4, NEIBRFURIEF LKL T B MEFWK
WA (— A2 B ) Fo e 7= o 3080 T 7 B0 B IE B ] B R A

NOTE See Annex E for information about single lot release. fff KE4 H 7 82—
RAATHIHEF

12 Maintaining process effectivenessf&EHNEH KM

12.1 Generalif M|

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.
S AE PR AR O 8 (IL7.3. 1) B R ey e 8 alE

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.

HHFNKEF I REFEAINENFEOAL, FEFGEFEfad, IBMEENE
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MEf. ZUEA TN BB EMERNRSR,

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.

AFRIEFENRERS, FRAEMABEEE—NFBRINNSH. NIEIS011737T-18H
ERENAEM AR, wRZIAMEYH B EREFERILOT A, NAFEIAT R
KE L REHF .

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 ISO 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.

RE4. 3. 3B B KA F 4 A o 7 B K B e M AT B AR
Ey
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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.
FREI—ANMXHMATERA T EAKFLIENICRAR B ITR], UFEHRERN
K = db SALFn M BE 4 AE

12. 2 Maintenance of equipmenti¥ & #

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.

BLA%E AR AR 7 B B Sk 1k & B9 AR 7R 7B LRI FF S . 4 B4R 7 I 2 18 ) 1 BRI R X
URERBER. BRI FTAE,

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.

AT RAEH K, MARAEFEI RS EELRFTXR], SFERFUTRIE
HEHRTTG RS RAETFEXMHN, RAAREERE .

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:
AL, EEMENRENHERARE AT, ELRT:
a) gaskets and seals; %[ fn % £} B
b) monitoring gauges; ¥ ALEY E 1 %k

c) EO monitoring equipment (i.e. environmental and/or chamber);
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EOME & & (4o, FFImAn/HAEE)
d) door safety interlocks; || &L A FRMET
e) safety pressure relief valves or rupture discs;
JE 77 B A 2 IR S T A
f) filters (for periodic replacement); iFJE# (FHIE#)
g) volatizers/vaporizers; & A &/A L8
h) chamber jacket re—circulation system; HEXEFEIF A5
i) chamber jacket system; HZEXE R%
j) audible and visual alarms; & X%
k) temperature and humidity sensor equipment; i & LRI %
1) boiler system for steam and heat supply; ZKJARMWH R ZFnfEh R 5
m) evacuation equipment (vacuum pumps);fHE ZFX & (AEZER)
n) weighing scales; HE X%
o) valves; &
p) pressure transducers; JE /R E
q) timers; B #
r) recorders; it KX
s) air/gas circulation systems. &5&/AERMEH R 4

12. 2. 2 Equipment shall only be used to process product after all specified

maintenance tasks have been satisfactorily completed and recorded.

RAEARM T REHARHRFATEFLRE, REL W I &,

D.12. 2.2 Sterilization equipment that is not calibrated or is not properly
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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.

AR SR B R AR KW W& 7 KW BB A jE 7 £ — B e S 40T
Fo WREXEEFER T amAT, ™ HRFEBATHFT & ARMEKHE.

12. 2. 3 Records of maintenance shall be retained (see 4.1.2).
PR 75 BT TN PR AF 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.
FTRAE. RABFARFICEN B8 EARH#ATEHFE, HFILKFENER.

D.12.2.4 It is necessary to periodically review the maintenance records and

to make any adjustments that are indicated by the data.
FRBMEEERRICE, FREDTWHEHTRE,
12.3 Requalification & H i

12. 3.1 1IQ, 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.

BLEFAFIFHIQ,0Q, PR o RGN ER RIL, UARLFRILNGE. NEFE
BB EI T @SALF R TE. MICFFFONER, AEMERAZH
2.

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
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affect the process.

TQUF & 57 38 WAL An = 4R & B P R A A 2 o R Sy S A TG AR e it R &
AKERERK EZHRKARLENREEE, SHAINEN.

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.

oL 44 BRI S e o U A T i SO PR B AR, AL B TR 1] R R AL R R & AT R At
BEHHIN. A [ &R T DL A

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).

OQH V& [ & —F Rk K AR & aefn TR T, ULBR R LB0Q8 & F 177 2 F 3%
# (W, FigureD. 1)

In order to do so, it is common practice to perform periodic requalification

of equipment and should include:

A TR B0QH R AU, BEHMEERHFRILRE, N EHE:

a) review of 1Q status of equipment; 1% & By IQIX A BT F

b) assessment of trends in equipment performance; % & M GE #4 # 0 i £

c) temperature and relative humidity profiles of the preconditioning areas

(if used); TAL 2 X 09 If & 048 408 & 297 o

d) chamber temperature profile; f8 = & B 84 %

e) temperature profile of the aeration areas (if used).
R Xm0

These requalification exercises should indicate no significant changes in the

performance of preconditioning (if used), chamber or aeration areas since the
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previous (re)qualification. If equipment changes are necessary as a result

of these exercises, requalification of 0Q might need to be repeated.

EFRIERERLHAMAEEETHENX 8 ERBRIEURTHAZHE . RKEN
ARE TR EZRMN, LAEFHHATOQUR L,

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.

E, M TRANECEGZMHRE S GNHABRZTXENERR, WRRKETHAZHE A,
LIRS EH R E . HIDFRRD EHRRILWE

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.

WREHRIULLH, KETETRIELRIER”®SAL, MIBRERE, FITRAE
A/ KT . YAERIARLWLEN, NFERFREHRKELELIAR
HISalByRE 77, FFXT KW AR HAT N 1P . 0 R E R AT 634 2R WISALE, M
BT A ATMPQAPPQ LA #7 #1 A AL 2 BISAL. V& R B J5 95 o B0 K o

D. 12. 3. 3 Review of PQ should include assessment that the sterilization process

remains valid for the designated product(s).
PQEY H AZ B L35 V41 3 4F 2 7= o W OR T AR YR

Factors to be considered include, but are not limited to, the following:
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FERMEFEE, EXRRT T
a) review of IQ status of the equipment; X & By IQIR A 1T F;
b) review of 0Q status of the equipment; % & BJ0QIR AT &

c) 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;

BT RER M R RCR A B 7= @ ik it WlE R a AT, PCD. $ER . A KT
EBFARIFETEARREHARNE A,

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 process to sterilize product to the specified SAL;

AP By A AR, A/ B R AN RE KB RN E MR XL T U T
KW P2 53k B3 SALEY Rk 7 9% BH B i Ao,
e) confirmation that individual sterilization processes have operated within

specification since the last qualification;

B B R R R AR, KW AT ERNEAT,

f) confirmation that there have been no changes to the sterilization process

that could affect product sterility;

LA R P e TER S K B R R £ XK.

g) review of sterility failures of BIs or PCDs that have occurred where process

specifications were met to determine whether requalification is warranted.
R AR LR BYBIRPCOM LW K M 4%, UBE R GHLCEHATEFNRIL,

Based on this review, the sterilization specialist should determine the extent

of physical and microbiological requalification required. The review and
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decision should be documented.

ETEANFE, KAETRUHEERGBAGENERFRRILNGE, FZMRE R
LK.

There are three requalification options available as a result of the review:
EAFEER, AN EFRIEN T E:

— Full Qualification - consisting of PPQ and MPQ.

& B —— & FFPPQFMPQ

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.

ERERRTEHATLERIUE, o, F&/ARRITRFTA (FE-ITHH RIRE
A, EERITREE/MFHAZL A,

— 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.

THFUERMEN B IUE—E 7 d., @F, RE/MFMITL X, EEHGEFT
BEARFTZAHE, FAKE L EENANBEEZTTENERT, AL LA ge s
ERIEAE T —RF R A FAATWE SRR EN BRI

—  Reduced MP§/PP{ - 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,
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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.

B HIMPQ/PPQ - R A R BV IE UL T F #AT W AMPQ/PPQ, A Il = o A H S B
NG REAWATPOR A NFEMEENE, NEATHWERE, FREE L —
RER(BER) UREA A E ML . B AOMPQ/PPQR K IR B — & A — B HEH
KW do i AR M B WA B S A AR R UEEENERH LT AT IRE
BIUEBE, EEFEEZHERILNEALFEAEE FHAT,

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.

W E D& = F B AT — RMPQRY A 25 #0188l € (MPQ/PPQ) , LURRIEAE X
ey E R E T e R K E T AWM ET R,

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.
WRRKFLBAT R EHE, A2, KELRENE IR @3 7 &% 2150109937
A E IR0 B AR IR Ay #A o

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

review of requalification.

ELRFEERE, EENEELIAMMAT AT SR, SRR NER
A 4.
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Annual Review e 7 Signiicant. Y
. . ~,_Yes _~ Significant ~ &s » . T =t
« Equipment [, Chenge(s) D _ Change(s) _~ Full Requalification
+ Changes -

+ Cahbration

* Maintenance .
* Product No

= Design
« Packaging P
* Materials , S~
= Manuf; r oCe: = ~ AL = %
oy, pcws & Requalified S No Reduced Requalification |....
¥ ~ Within last 2 years _-

* Load Configuration

* Processing History
= Deviations
+ Process falures

Yes

Dc it Rationale |.....

Note — Where more than one configuration is validated, this reflected in any requalification activity

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).
BRI HE IR F IR, WEMYEFEE RNIRF

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.
HATEFRIELAANBEHRT M RRZ RS KA ENE R R RTE.

Requalification can include verification that allowable product EO residuals

as delineated in ISO 10993-7 are being met.
T I A4 P 5 % B 150109937 H1 2 HIEO %, B 4% IR i 364 .

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.
EV)EHE—RNRKFLABHNECFEET RN TNRE T2 EZW, UHARET4AE
BEWT A, AR E S8 #IATE R

The requalification program should define acceptable ranges and levels of
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variability in performance that are necessary to maintain the validity of the

original validation from year to year.

EHR XA E —FEE —FHRFERELH A RSN EET N T ET N
B 1 K

D.12.3.5 An investigation should be initiated to try to determine the root

cause (s) of a non—conformity.
KEFFRE, UHA#ETEENRE .

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.

MAF TN EH R A KA, WKL EARNE R, #—PHNARE
LB E S AR B AR R AT,

12. 4 Assessment of changeZX 4By 1E A

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.

BLAEAE £ PR PRl KE IR &A/ SO H AR W R X K LR REE .

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

limited to:

REFEEFRIINWE AR, EFRT:

a) major sterilizer repairs and changes (replacing controls, major rebuilding

or installation of major new components);
KRABWNAGREL (EFHEEFE, RBIHFNEEZRLER)
b) changes to construction or relocation; #i& 8y tb s #f 1T ;

c) unexplained sterility failures in routine sterilization;
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B % KW B R T B W R
d) changes to product; /= & 89 % 1k,
e) changes to packaging; & 2 &9 % 1t
f) modification to the sterilizing agent and/or its presentation;
KB 7 An/ sk Et RE B B K
g) changes to presentation of product for sterilization or load configuration;
P KW AR SR HOT AR .
h) changes to load density. 2 # % E o0 % 1k
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.

FRATEMTEFRIEEEZBRNEACES REUAREERB SRR~ &/ &
HAAREUEREEZN,

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.
YR A RO R, R EE TR B P A/ B4 ERPCD Y A 1E M

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
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.

WRAMLETEF R EWARBEEARANME, FIEXBR T LT ERET L, F
BEHATEINRIUE. MAEF P & &4 A8 EE 4 7 893 n ok = B #PCDEIY 38 A,
B B9 7T dm SAL;
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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.

RLX A AL J B S 3R e B o7 X S #AT Y, A4 1L 2V B RID K EH T
HR,

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.

WREHB KR FAAWTINRALA TR IR ELEARENEN, 4, EFR
E AR R X B

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).

FLUREABRHE NS ) MKEHEE., KERER” @ L EXM, MiFHEE
KR,

12. 4.5 The magnitude of the change shall be considered in determining the

extent to which process definition, 1IQ, 0Q or PQ is undertaken.
R A AEE N, 1Q. OQERPQM L TE BT, NERTEWNEE,

12. 4. 6 The outcome of the assessment, including the rationale for decisions

reached, shall be documented.
MACFKIEER, AFEMERAZHES
12.5 Assessment of equivalence R iFH:
12.5.1 Process Equivalenceil f2 4 3%

Sterilization equipment that delivers the same process parameters, having

undergone 1Q and 0Q, shall be qualified either.

2 5 T 1QAR0Q, $AT Bl A A2 5 el KW A& Ik A & 2B 8
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a) in the same manner as the original chamber, or
5REEFERFH TN K

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.

JF 9B /D B B B AR G AL E B AR A R B A1 ACEEIMPQ, DRI D T BIPPQARAE BA R £
I EAE WA, FaEFEREERER. HMIDFKM MRS RIEES,

The influence of different geographical locations on the product or load

properties shall be determined.
RIS = B SR A b R .

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]).

HEERUR—MATIEARFNCRIENKERIBEAT 6L 6 REWH &
TREBRUETBEREE T2HRA. ERENSHERTFRXEARAR, BEwk
ARETHR AR, CRIELBARIRA, XALTEMEERN,

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
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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.

ERENABREREANTRERVRRNEKE. KELBENAEFN—EZE it
R AR & TELH T IQM0Q, T LLEZ B T WPQ. M4 ¥ A TR P8R
HEWEHFRIE, ATREXFLENRERE HEZRF AR EHIERRRELK,
KERBRETURKERELEN T AT PWEFZ — XEREREML
REFHFHIRELME, F7 602 B AR RIS BRI B Bk & B TE BT

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.

LB S aMEM TN BEREI AT REL L BEER. TEKE N TARLERE
EF X EREENEZET (I, ERENIBSHET FHELT &) KELI N
MR BECRIESENATHNAZARE. RMEWFIFEHLALET ERE
SAL,

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

product.

W RN A G B w o & s N EPCDAE B sk PR B, P EAET UM, e s
ERIEIEN R AN E— M EARATE, MICREAFEZHNER, BEFEWNES.
P AT R B R, 2B K

D.12.5.2 Criteria for process equivalenceit £ % 3% ¥ |

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:

ARBELREER T EM T MR T IEERME. IBERUETERE TN
RN 2
a) full validation of the sterilization process in at least one existing system

according to the requirements of Clause 9;
MEETI.WEREZED N AFREAFTW KA LB TEHIL,

b) performance of the IQ 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;

AT 2HRECEIANEERTEK T Lk, HFHEEXLEERIZTHIQMOQH

o

c) definition of the process to include the tolerances allowed and

documentation of all phases of the process; and
BEAFNEZNIREN, RIBLIWHEAH; fo

d) process data analysis associated with the validated tolerances for the

candidate equipment and the original equipment.
& 95 1% & Ao JR 1k & 2 (Bl B R R BRIV BV IRE B9 & 2 I T R BB AT

D.12.5.3 Determination of process equivalenceil 2 4 M M| =
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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.

BARRELE BN REFETRAFNRIEI B RENEE, BL1—6RE575— 6
WENRKE I BENERE. IR EHE, SETERAEF KRN, REEAREH
TR ES B ITE. FREFED RPATL RS M TR, URBENTE.

D.12.5.4 Process analysis and evaluation T2 4-#7F0iFfE

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.

PAT R LR A MR R & B KRB e S R R BB AT T REIE N AR B RE T
&N

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.
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BB YR B 5 R KE AR B S B IR A A R B BPQ T Bk AR B9 4 R LR

ZHBRAFLEAINA R EFHRETE (BFEAREF R X2 LEER) B
WHINEIE. A, BPORN, S RE T AN 5 WEPQE X H— 2.

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.

MIEFSEWEEMERNED, TERRIEN T OB EMBENT MR Z ST
FERE R TP AMI TIRLS. Gt T et 24T 7 Bl 7. R EFWRBRKE X
W, el REREFGH, EEREHERITTANERYN, EHENEX, T
SR wR, AR ATATETERH TR L EREN, A2, ERATEFRMEE
Bl E3:50

D. 12.5.5 Evaluation of preconditioning or aeration areasTiA ZE = i X X &
G

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.

MM EX K BN K, T BNXEETRLER, TEFHEENZEE .
BLHATE S AR N R HR AR B R ILE LRI . RIRIRE, RiFfdRBEAE
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mEAREWHAE, URREWHGEEHENREAMIDEKNERNTEH XA,

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.

WREEEHTFWRE R T EERRR, TREHETERE, X, £E
BEASMEHTAERERNE R XKL FHRLSIRR (R EwR, &E
AFE)WEREE R, TAEIERNT BN EEFRKL,

N>

D.12.5.6 Evaluation of sterilization chamber performanceX B 1& 6 1F f&

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:

BLSE e — AR LR & B RS R B 5PQR A ET P RG R RE LR IF M. £
WAREZHA, MEAXKEIEERRW AT EMZR S, TESH 2 P KEHE
BARAR, EFLEETS:

a) Load parameters: 3£ # 5 #

1) product temperatures — temperatures achieved and their distribution

within the load during EO dwell;
= im i E——BO M B B R E A IR E R A
2) product humidity — humidity achieved and its distribution within the
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load at the end of conditioning.
FaRE——REE R EZRNEE RS A
Process parameters: 3T 12 5 1

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;

1B b i = A A (WAL T g fo /R R KRR E . AT DR &
AT ARWENTE N LTt

2) chamber process temperature at selected times during the cycle (e.g.

end of conditioning or during the EO dwell period);
B PR AR 18 R B B & (m, ACPESE RSB0 ) MK HAE M L RIRE .

3) chamber EO gas concentration at selected times during EO dwell period

during the cycle (if measured), or EO pressure rise or gas weight.

18 A BTEO LR R A 8] 76 28 € B [4] R Y K EAE W IVEO SR ARV IR B (&) , EH
AR AREE,

c) Other process parameters that might be considered include:

B R it R S B

1) vacuum depth and rate of evacuation (A A/time) at selected times during

the cycle;

TR E L E R B S E foh L EE R

2) humidification time and steam injection rate (A P/time);
R B IR KA R ENEE

3) EO injection temperature and rate (A Z/time) and the amount of EO used

(weight, concentration, or pressure); and

EOENmEMER, UREOERAE(EE, RE, HEN); W
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4) air or nitrogen injection rate (A A/time).
FRHARENEE,

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.

K12 55 KA 407 PR T O 3 AR 7 6 R AT AR 5 MO IR £ A B MO U
BB MRS RERM . BT, R AV T S i 4 BGE T B A R R
BPE ik AR,

D.12.5.7 Microbiological evaluation %4 #7iFf&

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.

A — AR S A HAT AP, DEAKE SRR e A BN KEAEF
Fe Bt B SOy /N B AL B 7 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.

A, wRRBSMEAWEZTE—NCET RE ERNE RS AR, L, X
BB AR ] TR AT

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
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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.

P T AR BSALRY R B, MOATBHEMER, EETRPHA T KEL RN &8
K OB R S e PR B R A . R T AR A TR BE S e A 7 R R
BEMABAFT, AEEFBEHTHENHERNEILT . £FHEHTE TS
BILHE BT e AR EmRERAG AN ERABAT, BIE” e A TREDE
Ko GHEFBWRKELBEHE A TRAN, wEREMFT R (0, BE.
BEE), RATEAMHHTIIE. WRHER, FaURFEATHENLR/HE
BT

D.12.5.8 Results evaluation % F it

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.

FHEREHETRNREZE T UFRHPAT WRTENREZFRE, A4,
I EAPATHIAR, BROWMPQWERCEHMHER, EAFEH P WRIL; WX,
WA M AR AR AT E SR R R, A4, MEHREE AR W,
[l 5% 6. % -PQ,
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D.12.5.9 Maintenance of equivalence %% {k%F

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 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.

ERERFNAFEFIKRE RS, £FTE. FREXR, PXELENTUNFL,
DARZEEURRFERMENFR., FELERALT T, EEXERTE
W g wREMIERTRFHTAHNERFTRZ, AL, MAEREEF ER, 5HH
oL T R

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:

FHREREREEEIAAREIBEREFUH 250N E R RO LR LIT
¥ B, EBNAHE:

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 IQ per this International Standard.

RHRBTENTENAT, AREERENTENER, REAL. RELME, UK
AL R R . R RARATXIBE B . L A B 1 RS F AT
HEFE S ILA BNIQ,

b) Evidence or assessment of the ability of the equipment to deliver the
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intended process. The evidence or assessment should include or reference the

current 0Q.
W& BRI EWEGE A WIEE ST, I BT A &3 A5 A #0Q.

c) 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).

FHEXBERLZSHMNCRIUERLBEREURNER. WRNFEEHEH, 2HEERS
i EE R ES K, AERIT AN EXA)

d) Evidence or assessment of the product conditions during processing within

the candidate equipment to demonstrate equivalence to the existing process
TR R % A A TH 8] B P e &t ISR BT, DR S B ei AR E 30 .

e) Results of the evaluation of any additional factors that could affect the

lethality of the sterilization process, as appropriate.
s Fl, P[RR KW R A EMAM A E R ITHERNE R,

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.).

RERESCHNNELBMN AN BSal NR & RERHWXHANE L. ERNE
RS F LA Aty B 7T # A 8 A 7S R R A g A SR A B R BRI R AR T o
HRATHHE SRR (W, ZEERE, Wotevetik, %),

g) Approval by the sterilization specialist and other individuals as required

by the normal change control or process documentation control practices within
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the organization.
HREE R, HEERNIER 8RS S 2 = R A Z KA R

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.

R BKEAEREREF, MROERERSEA T BE &£ 0 R SE BT
HYE B

D.12.5.11 Product = ¢n

D.12.5.11.1 Product family &k

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.

RANEWNTE, FREE—MUOEHEEUNRERN T RNES, RE XN TEOK
FHEME d (B0RY . A AE, AWF M MEAF~ Rk, “RKkETEE,
TEMPQET 4% 7= S BUSAL - 4 e — B 7= &

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.

EOP & iR ¥ AR L= N & FP & R Blam, — AN Rik™ LEE& R ZI A E W
— RPN RERAMEEAMBAEEENT R TEFNEMN TR, YRR BikE, £
TEOK W N B RE Y MR 4 Rk EEEW,
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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).

0Tk T TR R R REA AR R, E Bk 5 R & 3N BRPCDAR LA AR
REM, mREB M AEHATEE A, FRRT HRIIRAS T & (EERARA £
=g ) BN RRINAKELER FRHRERE, HERK” &P (AHPCD) .

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.

P 7= i ik sh, —EPQE A& TPQ, T A HT H¥BEOKHE. /n T4HE—LE0F & ik
MBS, XEF Gk ER TR SENEAERTEA TR, £49308 %008
REF R, BR, WIHARNNE—NFRERERGTHREILTRZAEN, Flw,
—AFEE A (BRE) THER N Rk, FHTEBEBRNEEZ - Bk (o,
AT R B9 T . fm T4 9 o 2k ] VT R RE ROR AL P9 7= o Bl A Bk Bk M
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PCD. HEZIRAF &, KRR &, SORE” & LW FER AN AHPOILE, F
— AN T A TR PR e B E B — /A8 B Y BB R T AR R

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.

FRERHITFREG N RIER N THAHAT. W, THEF W THFHRTRR
AFadRERRATRIEAR. £ THEE, Wk T 7 & if /ey LA F .

D.12.5.11. 2 Determination of adverse effects to product Xt~ & AF| & v By M|
5

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.

ERE —AMMREE = B RAK ARG E W E NI Bk TR, & kMR RE
P B R R R R B R AR A . A B T Y R SR 3 R R B AR
KR, EEFEL RS, TEME. R, £WEENR, UREREGY, &4
EXRRKEH BN CEAEBRRAFFHLMATH. FTarXLHAN (0, &%
WA AR R R, FlERNEE, BT XKEEENE K&l RN Eo,
EARTERBHMHZ2ERE R ENER,
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The EO process for which the product will be tested should constitute a
representative challenge to the product and 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.

EOE BRI = d R Bk Rkt i B RE M, TRNHEANKIE SR
BATEEE, FH, PRRIENIEAXESHE G BETERLETESW,
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.

B R R B R, LA BEOR S AT M, LR~ F 0k
74 7= B HOAT 0 T

IS0 10993-7 should be used as guidance for making this evaluation.
A BT IS010993-7 57 1E H 45 «
D.12.5.11. 3 Determination of product design effects /= &k it & HEyN <

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.

KL XE 55 AT AR 4T H, SRS REPCDAEL, 2 5F EMHABEE0, A BFE
WEMEMRR A, fln, TENEMEEERNER, AOWER, EANTA
FEGL TS

Review the product design against the original product functionality testing

to ensure that the changes do not adversely affect the function of the product.
AT R R B R E R, DUAR R R R @ T R

NOTE, This evaluation typically does not include areas of the device that
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are hermetically sealed and cannot be exposed during intended use. Examples

are items such as sealed, hollow, moulded parts or sealed lumens.
E, MTEEFAAFEF e XHWALFEARTFBENXE, i, WEHEINEEH
o R

D.12.5.11.4 Determination of product material and characteristics effects

F= i ot R Ao i A R v vy U

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.

B 2 RE R PR A RN R L P R E T TR R, o, EFTE EFTT,
EFRER, UREAMHFRMRIE. MIFFHEML, UARR>TRNEOARE T2 RE
RAETHEIRE

D.12.5.11.5 Determination of sterile barrier system effects LW HEZ %
s AN

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.

B B AR 1 77 fb T R IR R STV ILARED, BB FEIWE R, XL H K AEEMN MR
FATILER D . ADEEATE AR, FATXRBEF L RS & RPCDA B
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FEAKWRRES A o Wesh, MTFETERERSN @£ ARG R, LA
EO% & /K8y %2 7H

D.12.5.11.6 Determination of load configuration effects & X, 7R W
W=

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.

BLAS B AR 2 7 o B K W AR AT F KM B R O R R e, X R R HEE S
EEHE ., AENEE, RKFIWAWEM, KENEERFENE A, HAMT
REFERE 7~ - A B AR BB Z .

D.12.5.11.7 Conclusions of product adoption evaluationf® & i i WM 456

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 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:
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WRBTHRATFERET, BT BEHEFERAFPCORAE MU UL = F 2
6] B £ 72 T DL A T S H BT B R IE S BBk EAR, A4, RS &
VAN = ik B e T P i A o — A . i RAAMI TIR28:2009[26], Annex AT
WE, EAEELHE No' , AUXRIALER., AN ERNEEENEKE
TREWH, FHRILFK. wREATF LR, 5HW ORI &4 HPCAE L,
BFHFBTRAEFEANKERENE, ML, FEHRTH SRR, wRAEGELR
FiaHEAMKERENME, RN Sk TH, 3T 2HMPQ. XA
PQ7 BL:

a) establish a new product family or processing category, with the candidate

product as the representative product;

PR = & A REF &, BILHH T &k T4,

b) establish a new internal PCD for the sterilization process;
%0 K W 1L A2 2 3L 7 HY A #PCD;

c) establish that the candidate product is equivalent to the currently

validated master product; or
FEAFEHFRERTEHRERIEWNE &
d) establish a new sterilization process for the candidate product.

Y5 3 7 b FE L HTHY R W AR

Annex A

(normative)
Determination of lethal rate of the sterilization process —

Biological indicator/bioburden approach
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RKEIEWEAENN E——EWE TR/ £ RE T &
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).

ATk e T EWAE R % R R BB A e S ) E B AR, DU oL B
A (FERAEE D,

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). A7 ik BRI & o £ 4 G BAF A — T HIR AR
FEA AR LR L) N T T A T .

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.

18 3T X 5 4 fim {F R B (8] An o B B B KB AR B AR MR R MBI T . X — T R Au a4y
SRR T 2R RAR R4 Ay T Y A R R R AR R K W TR, AT T DAFRSAL

Attention shall be given to the impact of packaging and the removal of EO from
the PCD.

MEE, A EFPCDHEOR M &,

Guidance on this approach can be found in ISO 14161.

K74 E W I1S014161 .
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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.

A A I KAMD. 82D, 95 B R Bt — S W1 . B T £ A/ £ A FEA
TERKEERFLRAFERE, IIMETHRLEAZED. UETEER,

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° SAL to the product.

EYAG A/ AR BE A EREETRABIA LM AHPCOATHE T A A HEE
Mo %, @10 LW RIEACF A INIRIER, R & £ AN E 57
BB RFENELERABIRINI RN N ENAREEZT AN, LR —F

A AT

NOTE, This method can involve the use of a BI or other internal PCD with a

population of less than 10°.
E, EATEY R ECE KT 10 BIBI =k A #PCD Y (£ 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.
WEPCOII T FH EM AN KR, 57~ & W A B I T A 1ELE . W EPCDE X #
TREREA T AW RIEAFH &

If this is the case, then the Spore Log Reduction (SLR) data developed in a
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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.

WREEMER, A4, FEYIIETHIE R KA F 5 B I R 89T T 24K T % (SLR) %%
EARRIEAF SR KA L LR AR, wREEERATREFAW, T2, BT
MBTEERT N ENEF S EBE LN AP ER, AX— 7 &7 HE RN
BIERRT A A H R, BETRUANKELL. ARWH T EAHNTESKERRFAEN
SRR T [ A B RE 77 I B R 40 Y

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.

WRFEREAYABRREZEFENF—FW, A, EWETA/ EMHEELEGRA
T2 E X fu/BMPQ.

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 2 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 [J-value for
the product microbiological contaminant, when exposed to the specified

sterilization process.

JIBRAAHE:. TR I BRERNMAEM R AR AMENDERITHE, #
Tk ARV AT B R AT, BB 2R KO0%HY ik A& 4 K — NEOS MK B B A ] 220, 4
FETREWNRKELIER, &/ 08 2AMEN = &M AW T LEHDE.
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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.

HEMAENNDEMZRE THERKEIENF B M ENRILA TR M%7 & —
FrE R R . & —F 7 GH ) Bt B AW i R B AR, F M ik (3
o WA ) ) A B B B O AR K/ R K . X BT R B A — R AT R R T KA KB,
R AR B R R AT EDE, HFAEAIS011138-1411S014161 % ##A .

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]

EMNERARHRGEGHERE, BF REOEAMEE G EREFE, HEOEHME
FE 0B TLKH EE0R B A A LA, ZTAPmERERA TN, LE5FFHA40],

Regardless of the method used, it is assumed that:

TERRML 2%, FRE

a) the microorganism population is homogeneous;

(&R VES-Fk=kcl-0F

b) the process parameters are constant from run to run;
METHRBESEZET L,

c) a semi—logarithmic survivor relationship exists;
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R WA

d) microorganisms that have survived the process and unexposed microorganisms

respond similarly in the recovery medium;
TR T FEAM AN S RE R B NGRS 7 BRI B AR L

e) all microbiological test methods (tests of sterility, enumeration, etc.)

should be validated in accordance with 1SO 11737-1 and 11737-2.
BB B M GBI . H80%) B HRTSO11737-1 M 1S011737-28 B K B i .

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 0 value. The [J-value is then calculated using a linear

regression model.
See ISO 14161:2009.

T3k 81 45 B 2 & N BIPCD. & TR kB A HEAT B i BT R B AT B R, FE
WMAENTETAT AR FEEEMDE. A5, ALAUEEZATEDE,

W, 1S014161: 2009

Fraction—negative: fraction—negative analysis involves running
sterilization cycles in which some, but not all, of the biological indicators

are inactivated. This includes:

BT B T AT RAEATBI R EEH T 23K G0y K H B 8. a4
a) Holcomb—Spearman—Karber (HSK) procedure;HSKJi 2

b) Limited Holcomb—Spearman—Karber (LHSK) procedure; #% FRHSKiR 2

¢) Stumbo—Murphy—Cochran (SMC) procedure. SMSyit 2

See ISO 14161:2009. WL.1S014161:2009

Sample size: the number of samples depends on the method used and whether the
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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 AN RN ERRTEANTE, UWAEG2E T ERBNELREFE
—MrE, E-NENERATREEREERN M, AT, IHELFTREAERAE
AR RASME, R, JTROBRSEATE - EANE TR A

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.

LIFEERM, LAFKE, BHRR, ERAKANFERENRENZ R T ERE
WEEALE Ly, 112 FE & AN,

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.

BIEW#H— 458, W&KC. 3. 4, WISO11138-1F11S014161 LLRIEHE & #y & />

HE.
In order to achieve the desired results, it might be necessary to shorten the

post—exposure phases of the cycle.
NI HREENER, BEAMNEEFENBR LA,

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 EQ. Refer to ISO 14161

for additional information on biological indicator incubation times.
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B SLA SR T AR R R R E R A, BEEREE. BRAHNE R EFE
TEOW T F R B ¥ G . 7 K A3 A5 I B (8] B9 P /e 5 & 5 % 1S014161.

D.13.1.2 [A.1.2] Information on the incubation period for biological

indicators is provided in ISO 14161:2009, subclause 12. 3.
1S014161:2009, % 12. 3 F 12 T BIE A HAR M E K,

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:

o F Ok WEO R B S B ABLEE TEOLLE, EHMARERETEMERT, 48
SECELPE BRI P RS

a) direct enumeration; B #it#K;
b) the fraction—negative method; or¥f4s-[H ik, =
c) a combination of a) or b) above. % 4&-5ZFra) Eb)

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.

T B TR v R A A8 B B AR 1B R TR JEPCD R VE R I o R L B A K T ik
BN A2 bR R TEOM M A K & .

D.13.1.3 [A.1.3] Tt is possible to combine the enumeration and

fraction—negative approaches for determining lethality or 0 values. The two
approaches are based on different calculation methods. Users generally select

one method or the other for determining process lethality.

W EfA AL EEE A RNERAASDEL TN, XM T EEETAEN
WHE . EREEEEE M7 AR E LR RN T &

A. 2 Procedure
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For additional guidance on this developmental process refer to AAMI TIR 16

and ISO 14161, both of which discuss process development in detail.

Wb, FFRTAZWIEE 5 ZAMI TIR 165115014161, FEEHEMETH T IR T L.

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.

FRNLTEHRESHKELENMAES R 2 GFRLIERKE RN SEN XS, b aFHL
ERBE WX, NHATTRITE, WETHMAEDEWNE LT E, TF NI K,
W, IS0 14161:2009" #7.2. 2%

Aspects to consider are:# JEHYH &

a) the length and inside diameter of lumens, and whether or not the wall of

the medical device allows diffusion of EO;

EENKEMARZ, RETHEMNEZ T PR #G

b) absorbency of the different parts of both the product and material;
F= o 0 bR ] BT L B R OUR R

c) weights and densities of items;

KE = E &5

d) load configuration, especially for a mixed product load.

KHFX, LERZRETRHIER

See ISO 11138-1 and ISO 14161 to ensure that the requirement for the minimum

number of samples is met.
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% #171S0 11138-1 and ISO 14161, DRI H D ESRHEHR 2 #H L.

ISO 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, M KA, &t T BI/ & 4y 51 3 77 R B 7= i A 4 17 3 2 18] B9 55 R B L
o

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.

WEPCDI M FTEATHET FRmERFLENAYAEZ TP EEN. HX
PCDETEIE R D. 7. 1.6, MEREEF & LW FERZ WA HPCDE L E R
W.D. 8. 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.

RN ERESHRFERNFE . FORE. BEMEE. R LA FHELUSIH
SZHRE, A THHEZRBW, AEVRTERGERER, NITEXEHNEARY
W, Blin, WREHSHERLET, BIKIEENSER LI Y T E0RK E fotg 4t
B

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
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directly applying this time to the sterilization process because kill curves
(lethality rates or 2 values/SLRs) are specific to the process parameters,
chamber load configuration, and PCD placement within packaged product within

the load used for the study.

KEABEOA AR KK EBNFAWEL RNIERAAARKENEE, D RXLEFR
EREAEEEFTHTN, EBRERENEALATXKEALIENES, BH, RRLCR
FLESDEHSLRs) B ETHANIRESHK. BEREFTA . MREARES S EE
APCD.

For additional information on direct enumeration and fraction

negative—methods, see IS0 11138-1:2006, Annex D and ISO 14161:2009, Annex C.

KTEBEITHAH pAEERNEMAREE, IS0 11138-1: 20068 fff FEDAISO
14161: 200984 [ff FC.
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Annex B
(normative) ¥ #HE #L &
Conservative determination of lethal rate of the sterilization
process — Overkill approach
KERLBHARRTFEHL 7 E—TERKE
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.

AR X T7 iE R AR EEM A KE, A7 EERE ZMEA (see also IS0
11138-2) « RAARFT LR KB REA R AFRT M, FANLEKFTRELT
RE W R REALEAF.
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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
inD. 13. However, when using the cycle calculation approach, see alsoD. 13. 1. 1.
For further information regarding the use of the overkill approach see ISO

14161:2009, 7. 2.

WA A BRI R R B — P35, Clauses 8 and 9fE BWIA 6™ . H
TBI/ &M i kAt B R EE WA F AMER, X MMRFHLECANEE
D.13FEA. AW, UG ABTHER, D 13. 1. 1. X T3 B R K& H oyt
— 1z B LISO 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.

BERERNEZ, INFTERBNRAAHH A EHNKFLBEELRGHAT TR, A
B AR S R R R OCHIAR IR 79 Y BE 77 BVIE SRR S AN

B. 1. 2 Conservative process definition requires use of either of the approaches

given in a) and b) below.
RFHEAEEXFEXAUTERRA) BHb) Z—:

a) Half-cycle approach: a total of three consecutive experiments resulting
in total inactivation of the biological indicators (with a population of
not less than 10° 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
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recovery technique for Bls exposed to EO gas.

FEMRE: HATARZREENRE, SR TELHHLNHTY (POF
IR T 107, Uik /MR o 19 AL 6 16 e 14 B2 5 0 o e B/ o 4 4 £
F B 535 47 2 7 75 2 W S L, DA B A7 7 A

NOTE This short cycle can also be used to demonstrate the relative resistance

of Biological Indicator, PCD and product bioburden.
X A5 B BA 4, 7T B TIEEABI. PCDAW P~ 5 A 47 17 2% Y AR AT 40 77

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.

Bt Bk ERASHRM T EZ —, WEAEYETIR T HKEKEE D H12SLR
WA S RYE TR B 77 % R R

D.14.1.2 [B.1.2] Two methods are commonly used in this approach.
—MarmE A TEANER,

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 10° 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.

EEBSRAE: BT RN FEENE S, H A RERTFHSAL, BT &M & TP ETR
BB EE XA RILAL ARG IR AENHAREEN . YA £
BRI B R, FORBENZE D THKBFEL2 SLR, X ®FHFEHE T12/4SLR.

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
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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.

B E: XAk B AL BT FF AHPCD, FHRFEAFBRRE K. AR
o ] DA 33 R B0 4 FA 1 B0 Sk #EAT 338 1A o SRk 3 T R S B B E R
PAT o AME BT T3+ 5 2 CSALHY B H .

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.

L FISMCm A2 An it B 2% K B 8t & B, D4 F104BI/PCD. OB 8] & 5 09 #
B FE B ORBFNENE

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.

WINF AT EWE T EEN AN, GHEBREE, BT UHEHL K. Fan
8] B % &4 F B TEOM ZF 0 JE 3R £ KHy v g%,

Further guidance on the biological indicator incubation times can be found

in 1SO 14161.
B FBIHY ¥ 5t A £ 1S014161 H H #—F 455 .,

D.14.1.3 [B.1.3] Information on the incubation period for biological
indicators is provided in ISO 14161:2009, 12.3.

B FBIHY 5 BR A TS014161: 20098912, 3 H 3 — 455,

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
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inactivation time of the product BI (internal PCD).

F= i AW OB HU A RO, T e A BT B KB B[]/ T 7 @B PCD (A #PCD) B
KB

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.

KR =AY R E A A B H T2 R R R T2 A o R R A e, #TE
B A W74 I 0 X AR A RO T S

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. 3 1 A 438 o 70 i B sk B A0 T 7= & B9 O DK W B9 BR ALY 77 7%,
il {E— A~ B AEOL A1 B9 A= M e B 2 B9 R Tk L B L R WYPCD, o R ML E T &
REKEWME, NHZESRERBLENK 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 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.

K—F kI ERAMEAT & LW RERSG AN BPCD, wREH, AN KEITEH
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MAZELERRENZ & —F. WHPCOHW T KEIENIEEEZEDEREEF & &
A EB L A 73— B ¥ 7.1.6 X TPCDEyRItAn 8.6 X T # < WEPCDX T
PR AR B E A I R
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.

EAE AR = ML A1 B D 2T 7 de BYPCDRY B2 A i R B 3K o S0 IE B 8 3 AMPCD A K T A
GRRACIR

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.

F= o R B A 3 B TCRCIRAS B9 E AL R B 48 AR OK W RS R D B X, 1B DL AR
LU B A B Y X

Aspects to consider are:
FREEZ:

a) the length and inside diameter of lumens, and whether or not the wall of

the medical device allows diffusion of EO;

BRENKEMARZ, RETHWREERSLFE0Y #

b) absorbency of the different parts of both the product and material;
F= o A0 A A T AL 8RR E

c) weights and densities of items;

KE KW E = o5

d) load configuration, especially for a mixed product load.

ERAN, LEZREF &K,
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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. ¥PCDEE T/~ & F = k.,

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.

ERGMENT HBE I RKALKE, FHEVMBENEMREEILIEE £ AN
RRKANOEMHRT. BRE LR S, BEZBRPOEARE, ARERFITLESHK
FEEEFETAE, EFENRKAFARSME T FIUH TR AT AR
B 5 B RAEAE AL B9 iR E VB W IEAT R SRR R EIR KA

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.
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FHARNHEESKARER, B0 KE. BEMBE. REFRE S, BT 45
BERMTERERERS . BAZSHOERMN, SEAT RS TFRLELEE
REKWER, o BREETNAREAKRESD, LEEHMTE KE.

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 probability of a surviving microorganism, taking account of the

required SAL.

R B A A W B K VE EARAEA. SEAT #IA, IR U B o B B M 7 U T T R
FE P FHISAL, #R K BEALE AT E .

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.
R FAF# 0 EH, ARBRFEARERKITE SLRE.

Regardless of the method used, it is assumed that:

KW 77k, #MEE:

a) the organism population is homogeneous;
(FERUISY - SRRk € F

b) the process parameters (except gas exposure time) are constant from run

to run;

E-EWIZ 58 (RAKBREREIN) ZEZH;

c) a semi—logarithmic survivor relationship exists;

FEFHHFEXR;

d) exposed and unexposed organisms respond similarly in the recovery medium.

T 1R B3 v 2 o U 5 A AR 1 B Al A B RORL R AR LY
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Annex C
(informative) # 3% 14 Fff %
Temperature sensors, RH sensors and biological indicator

Numbersif B &% . BEERBEM AW RALKE
C.1 Temperature sensorsim/E &R &

Tt is recommended to use one sensor per 2,5 m’ 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.

00t W &2.5 m — MRS UETFRERS TEXRBRECHALIL R &
m, BREEELET—AFEHIaTH .

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.

PR, F7wmERER - TMREERE, EFETRD TN, PO, BE R
BN ERBIANERN XTURIRERBZRELTERERAR AT B ERT R
kK E,

The result of the calculation should be rounded to the next higher number.
WHWE RN BN E AN,
Table C. 1 provides guidance for determining the number of temperature sensors.

KCIAHRIBEFERBNEKERBT H5E .
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Table C.1 — Minimum recommended number of temperature Sensors ;s pieme =142

Number for 0Q EEAA Number for PQ
Volume (usable chamber/room volume) 31 (product load volume) 7= 2 % & (40
m? Preconditioning Cond.lt_lonl_ng/ Aeration | Preconditioning Condlltllonl_ng/ Aeration
RIS sterilization Eacl T 4h R sterilization R
IR sz 2y
<1 3 3
10 4 10
15 6 15
20 8 20
25 10 25
30 12 30
35 14 35
40 16 40
50 20 50
100 40 100

EXAMPLE During 0Q of a preconditioning room with a usable chamber volume of
70 m’: 70/2,5 = 28.

fl, 0QBY, F[FIAEZARAT0 m By THALE |8 Ay iR & R B4k 70/2,5 = 28

EXAMPLE During PQ with a product load volume of 2 m’: 2/1 = 2. The number of
sensors to use is at least three (the minimum number of sensors to use).
1, PQEF, 2 m'BY R EHAM: 2/1 = 2, EEREZE D A3,

C.2 Humidity sensors % E £ R &

The recommendation is to use one sensor per 2,5 m’ 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.
BEWE25n—MERE URBIRK R BESTERABREANEELZR, BES
REWEDEREZ21.

The result of the calculation should be rounded to the next higher number.
HHWERNEAAHNET

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.

PQES, BEEREBNKERBANEREN. L UEARLELERBERELE FERTA
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B AL R R KB
Table C.2 provides guidance for determining the number of humidity sensors.
KC2AHRmELRENEERRT EH,

Table C.2 — Minimum recommended number of humidity sensors

Number for 0Q Number for PQ
Volume (usable chamber/room volume) (product load volume)
3 . .
m Preconditioning Com!.lt.lom_ng/ Aeration | Preconditioning CO]‘ld.ltllUl’ll.llg/ Aeration
sterilization sterilization
<1 2 2
10 4 4
15 6 6
20 8 8
25 10 10
N/A N/A
30 12 12
35 14 14
40 16 16
50 20 20
100 40 40

EXAMPLE 1 During 0Q for a usable chamber volume of 6 m’: 6/2,5 = 2,4. The number

of sensors to use is at least three.
F1, 0QRT, 6 m'# AIARMMEE: 6/2,5 = 2.4, B D E34,

EXAMPLE 2 During PQ for a product volume of 60 m’: 60/2,5 = 24. The number of

sensors to use is at least 24.

12, PQEF, 60 m'P &R 60/2,5 = 24, D FA24ME EHRE
C.3 Biological Indicators 4 #735~%|BI

The minimum recommended number of BI/PCDs to use is as follows:
BI/PCDR £l &40 T

a) For MPQ with a product load volume of up to 10 m’, use three Bls per m’ of

product volume, with a minimum of five BIs.
MPQET, 7= & R#EAMAHITI0 n'sy, 34BI/ o', EEDF54BI.

b) For MPQ with a product load volume above 10 m’, use one additional BI per

additional m’ beyond 10m’.
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MPQET, &% EH A0 o'y, FRIABI/In’,

If Bls are used for routine control use half the number of Bls used during

MPQ up to a maximum of 30.

F % (£ F BIZAMPQRT By — 2, (B £ 230,

The result of the calculation should be rounded to the next higher number.
T ER N BT AWHT

Table C.3 provides guidance for determining the number of BI/PCDs.

&C. 34 % EBI/PCDIN S ER B T # .

The actual number of BI/PCDs to be used will depend on:
BI/PCDsZ R e Fl & Bk T

a) microbiological qualification method chosen (see Annex A or Annex B);
b £ B A B 1 B T vk (LR SRA S %B)

b) product volume; f= & fRFH

c) type of chamber (developmental vs. production). f8F K& (Hf X ML & £ -
)

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 R JF SMCym A2 Fu 3t & 2% KB PR it S A B, BI/PCDEE KE /= @ kRt i, LM
A wget, £ F104BI/PCD, WEE % #38,
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Table C.3 — Examples of minimum recommended number of BI/PCDs

Product load volume Routine control
s R R MPQ (ifused) FEEH
<1 5 3
10 30 15
15 35 18
20 40 20
25 45 23
30 50 25
35 55 28
40 60 30
50 70 30
100 120 30

EXAMPLE 1 For product load volume of 3 m’: 3 X 3 = 9. The number of BIs to
use is at least nine for MPQ. For routine control: 9/2 = 4,5. The number of

Bls is at least five.

i1, 3w’ R 3 X 3=9, MPQRt, BI/PCDE D FIA. HE &4 9/2 = 4.5,
Z D fE FI54

EXAMPLE 2 For a product load volume of 18 m’: 10 X 3 + (18 — 10) X 1 = 38.

The number of Bls to use is at least 38 for MPQ. For routine control: 38/2

= 19. The number of Bls is at least 19.

#2, 18 mFF R EHE:. 10 X 3 + (18 — 10) X 1 = 38, MPQEf, F /> F384BI. H
¥sE. 38/2 = 19, F /D F 19/ BI.

Annex E

(normative) # 3% M Mt %
Single Lot Release##l#k4T
E.1 Generali& I

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.
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AMFART FRERBAT KRR XRAKELRN T &HATEK, flin, 3~
o F B 58 A0 T & W B B e R e P 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.
F, FERNE, BEXRIGURAEAN TSGR & 78N E. NHFATERHNEN.
E. 2 Proceduref ¥

E. 2.1 Assess the packaged product to determine if it can be assigned to an
existing product family for sterilization 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.

WAE E R R D ] LA B RTEYOK W @ ik, AR L R R
EMHR B RBREE. THENER, AEFHERHNESR, NIEF,

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.
BAES B RBINE RG> RiK, %1252 7 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:
BENAHF ok, HEEE” R ATBRITANIA &k

a) Randomly select samples from the batch and determine the average bioburden

of the batch in accordance with ISO 11737-1.
AKX HEK o B AL BURE S, FRTSO11737—1 8 B Sk A4S I 3X Hhok B 7 25 4 4 7 3K

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
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external PCDs (if used) on the load in defined locations. The PCD contains

BIs that comply with ISO 11138-2:2006, Clause 5 and 9. 5.

AR E K A AR 2 T R R S f A EPCDRY L E R R, A ROE
KE B, N EPCDR AN SR E#H L. PCDE A MBI N 44 1S011138-2: 2006 %5
F9. 54 M E K

NOTE The locations used should include those used for temperature monitoring.
U8 BN AR E AL

c) Expose the sterilization load to a fractional EO gas exposure cycle at
minimum process parameters estimated to deliver an SAL of < 107! for product

and a 7 to 8 loglO reduction in the PCD.

YK W 7= b & B T 7= & SAL/N T 107 ' AIPCDFE (R 7 ~8 ¢ By KR T A2 5 4k 4E A
=

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.
MEEH U A EPCD. A EPCDAN R T o R, HEIS011T3T-2E KT R H R B

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 ¢), 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¢).

E, wRFHBILFWE. 2.3c) WHARHEENENEHAH, TFE"mED AR
5 W EPCDRIAL A e R, SF BB 7 e B9 TR R TR, A4, E 2.3c) FHAE
FIER A7 EHATH RO~ & THIAR,

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
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f) and g) below).

R BN E 5T — B @R A AR DA BYEO T & & K W B F X 37
PCD3# f& A~ A B % vm [ L T H B9 T) Ag) |

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.

AR EREERLAN, BREXKELGERER LN E, RTEE” SRR AT
PCD., ¥ /MEPCDOMAEM E B R L.

NOTE The locations used should include those used for temperature monitoring.
VE, IX LB R AR SR B R

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).
KR —RkBEATHNERSHHATE —RKE, HEBHEZE D Zc) 7 ovEEH 2
FEU L (XEZEREL) .,

h) Remove external PCDs (if used) and internal PCDs from the reprocessed load

and subject to tests of sterility.
JNE 1 OK W & 3 F B SN EPCDA ) HPCD, FF#AT R HE R %

E.2.4 The sterilization load can be released from sterilization if the

following requirements are met:

wR G E T ER, KE &~ a7 AT

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;

F= b AR A B R R T 1 AR B R M (IR T4 ETPCD (i L) An A7 #TPCDENBI
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b) the process parameters for the fractional cycle comply with the process

specification;
BRAHNIRSHTEIENT.

c) 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 ¢);

EBRATHNIBESEATERKRE, LEREHEZ D Zc) PHERAH2E U L (X
ZEH) .

d) the process parameters for the full sterilization cycle comply with the

process specification;
ERHHNIBRSHFEIENT.

e) confirmation of no growth of the test microorganisms from external PCDs

(if used) and internal PCDs exposed to the fractional sterilization cycle;
%9 Bl BA 6 19 FFPCDAn 41 #PCD Y 4 A 71 30 o B A K

f) confirmation of no positive result growth from product test of sterility

samples exposed to the fractional sterilization cycle;
59 B BB R B P i LW IR T TPE M .

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 ¢), 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¢).

E, wRFHMIFWE. 2.3c) WA EH EAE R E B EL RS, TP R
5 W EHPCDIIHL A iR, SF EME R R RW AR TSR, A4, E 2.3c) FHE
FIEIH TR BEHATH B~ & THIAR,
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g) confirmation of no growth of the test microorganisms from PCDs exposed to

the full sterilization cycle;
B B BIPCD LA A 4 A K o

h) product functionality, stability and package integrity comply with

requirements after exposure to the full sterilization cycle;
PR, REEMER TEREFGERYEEK,

i) confirmation that product EO residue levels comply with the requirements
of ISO 10993-7 after product has been exposed to both the fractional and the

full sterilization cycles; and

P A F A B B 5, HEORK B /5 A 15010993-TH9 E3k .
j) all quality and regulatory requirements have been met.
HRAEHH R EMEAEK,

NOTE Information and data generated from this approach can be used

retrospectively to support future validation of the sterilization process

E, AR - B ENGERMEET AT XFERKEL BN,
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