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Foreword

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

The prog¢edures used to develop this document and those intended for its further maintenance_afe
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may\be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentirights. Details pf
any patept rights identified during the development of the document will be in the-Introduction and/¢r
on the ISP list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the conveniénce of users and does not
constitufe an endorsement.

The committee responsible for this document is ISO/TC 198, Sterilizagtion of health care products.

ISO 176p5 consists of the following parts, under the general title Sterilization of health cate
products] — Moist heat:

— Part|1: Requirements for the development, validation and routine control of a sterilization process for
medical devices

— Part|2: Guidance on the application of 1SO 17665 Part 1: 2006 [Technical Specification]

— Part|3: Guidance on the designation of audedical device to a product family and processing category for
steam sterilization [Technical Specification]

iv © ISO 2013 - All rights reserved
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Introduction

The type of moist heat sterilization process used to successfully process a medical device is identified
from the physical, design, material and functional characteristics of the medical device and any sterile

barrier system and/or packaging system used to present the medical device for sterilization.

Manufacturers of moist heat sterilizers may supply sterilizers with a number of pre-set sterilization
processes. These pre-set sterilization processes may be suitable for sterilizing a wide range of medical
devices or combinations of medical devices; however, there may be a need to develop customized

sferilization processes to sterilize medical devices or combinations of medical devices thg
particular challenge to the pre-set sterilization processes.

t pose a

The designs and nature of materials used to construct medical devices are increasingiin complexity.

aterials used in the manufacture of sterile barrier systems and/or packaging.systems

The classification of a medical device into a product family can assist with.the development of nf

dmily is the first stage of performance qualification at the point of use-as specified in ISO 176

containing cellulose.

In} this part of ISO 17665 the attributes which relate-to" efficient sterilization and which arg

and the

copmbinations of different medical devices in procedure sets can adversely affect conductjvity, air
r¢moval and moist heat penetration, causing a failure to obtain the required sterility assurance level.

oist heat

sterilization process conditions for this medical device. Assigning a medical'device toa particular product

65-1 and

I§0/TS 17665-2. The efficacy of sterilization for a medical device using the sterilization procesg for that
product family should be assessed and documented together withany pre-treatments, such as fleaning,
d]sinfection to reduce bioburden followed by lubrication and-hidmidification of some materials ¢.g. those

used to

identify a product family have been selected from gperational experience, engineering considerations
and experimental data relating to the efficacy ofithe different types of moist heat sterilizers and their
sterilization processes, and the types and design of differing medical devices and steril¢ barrier

systems and/or packaging systems. Medical‘devices that are labelled by the manufacturer

as being

capable of being sterilized via moist heatimay be categorized into product families by a user. However,
npt all medical devices will fit into one of the product families described in this part of ISO 17665. In
these cases, new product families williheed to be identified based on the consideration of the products

attributes and require additional performance qualification.

edical devices that have been\classified into different product families are often processed in the same

sterilization load when assembled into a randomly selected load configuration. This approachis
anhd acceptable in health care facilities where it is generally not feasible to qualify each steriliza

common
ion load,

provided that the sterilization process and sterilizer have been shown to be capable of sterilizing the

range of product families constituting the sterilization load. Care should be taken to ensure

that the

combination of pnoduct families does not create a greater sterilization challenge than that sgt by the
irfdividual product families. In addition, consideration should be given to possible adverse int¢ractions
between medical devices such as the contamination of instruments with textile fibres. The ¢xamples
shown in-Arinex B and D are illustrations of how the coding system is intended to be used in de

© IS0 2013 - All rights reserved
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TECHNICAL SPECIFICATION ISO/TS 17665-3:2013(E)

Sterilization of health care products — Moist heat —

Part 3:
Guidance on the designation of a medical device to
product family and processing category for steam

sterilization

1] Scope

This part of ISO 17665 provides guidance about the attributes of a medical déevice to be consij
the user when assigning a medical device to a product family for the purpose of identifying and
itlto a processing category for a specific moist heat sterilization process;

NPTE While this part of ISO 17665 is applicable to health care faciliti€s;it may be used by a manuf
a pterile medical device and/or whenever information on reprocessing is required (see ISO 17664).

2| Normative references

The following documents, in whole or in part, are normatively referenced in this document
irldispensable for its application. For dated references, only the edition cited applies. For
re¢ferences, the latest edition of the referenced document (including any amendments) applies.

I40 17665-1:2006, Sterilization of health careiproducts — Moist heat — Part 1: Requirement
development, validation and routine control 0f a sterilization process for medical devices

Terms and definitions

3
For the purposes of this document, the terms and definitions given in ISO 17665-1 and the follow}
311

njaster product

n]
of processing catégory

3|2
processing category
collectionof different products or product families that can be sterilized together

w
w

dered by
aligning

hcturer of

and are
undated

s for the

ng apply.

edical device or proegdure set used to represent the most difficult to sterilize item in a produlct family

s asdm-neanatration roacic fancao
CUTIT pentTratauIr rcIrotuaricT

challenge to a sterilization process from a medical device, including any sterile barrier/packaging
system that may delay attainment of the process parameters for moist heat sterilization on all parts of

the medical device

3.4
user

responsible body, which can be an individual or group, accountable for ensuring products are sterilized

and suitable for intended use

© IS0 2013 - All rights reserved
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4 (Classification

Each medical device, whether new or modified, should be classified using the general attributes listed
in Table 1. Specific characteristics of a medical device should, as applicable, be identified from the
subclauses detailed in 4.2.

NOTE1 Requirements forinformationtobe provided by the manufacturer for the reprocessing of resterilizable
medical devices are given in ISO 17664.

If a collection of medical devices are to be contained in a sterile barrier system and/or packaging system
e.g. a prqcedure set; the chattenge to the steritization process fromreach medicat device shoutd beratad
relative o the other medical devices as described in this part of ISO 17665. The product family assigngd
to this cqllection should be determined by the medical device which presents the greatest challenge to
the sterilization process and the sterile barrier system and/or packaging system used. This produft
family will enable an appropriate processing category and sterilization process to be selected. The
combinafion of the device with the highest rating and the chosen sterilization process sheuld be subjeft
to qualification in accordance with ISO 17665-1.

NOTE 2 | Requirements and guidance for sterile barrier systems and packaging systems may be found |n
ISO 11607 (all parts) and EN 868 (all parts).

Some combinations of physical characteristics, such as those specifiedin Table 1, may cause gn
unpredidtable adverse change to the steam penetration resistance as illustrated in Table 6. This cdn
lead to dn underestimation of the difficulty to sterilize (see Clausel5, Example 2). In such situations
performance qualification should always be carried out in accordahce with ISO 17665-1.

4.1 General attributes

Table 1 — General attributes

Attribute Code
Design a
Weight b

Material
Sterilebarrier system d

4.2 Ddtailed attributes

The following attributes pnovide detail for characterizing a medical device and a sterilization process.
Increasef resistance to'steam penetration is indicated by ascending code numbers.

Some atfributes will'be specified by the manufacturer of the medical device and others by the user. The
manufacfurer of-a’medical device will usually specify the attributes needed by the user to assess its
steam penetration resistance and to select a processing category for a specific sterilizer and sterilizatign
process. [Both the resistance and the category should be reassessed when the medical device is to lje
combined WIth Others IN a Sterile barrier system and/or packaging system.

The sterilization process should be qualified to verify that the required lethality will be delivered to all
medical devices processed together (see ISO 17665-1 and ISO/TS 17665-2).

4.2.1 Design

For the purpose of identifying a type of sterilization process for reprocessing and assigning a processing
category, a medical device should be broadly identified from one or more of the designs described in
Table 2. The steam penetration resistance will be different for each design when air is to be removed and
replaced by saturated steam. The following should be considered when developing an air removal process.

2 © IS0 2013 - All rights reserved
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al: air is displaced predictably as temperature rises with the introduction of steam. This action is
unlikely to be affected by orientation.

aZ: instrument may need to be in an open position and an active air removal process may be necessary.

a3: residual air in hollows may cause unpredictable delays to sterilizing conditions. Defined orientation
and/or the dilution of air by an active air removal process may be necessary.

a4: inadequate removal of air during the air removal stage of the sterilization process can cause
uncertainty in the attainment of sterilizing conditions.

ad: an active air removal process will be required. Condensate resulting from temperature‘differences
within materials, interaction between adjacent medical devices and the quality of steanrcan [cause an
aglverse effect on the efficiency of air dilution.

ab: an active air removal process will be required. Condensate can cause occlusion, inadequate air
r¢moval and inadequate steam penetration.

af: if an active air removal process is required, develop the sterilization pryocess to the product.

Table 2 — Design

Structure Code Example
(@)

Solid, hollow 1 Bowl], jug, dish; bottle, chisel, single piece
skin retragtor, single component empty
instrument tray

Pin and box joints 2 SciSsor, forceps, needle holder

Lumen 3 Baparoscopic sheath, sucker, cannulated
reamer, rigid endoscope, cannulated screws

Porous 4 Linen, filters, gauze

Tubing, moving parts, 5 Power tool hose, silicone tubing, dental hand

tortuous paths piece, ear nose throat drill,

Lumen surrounded by a 6 Drill, cannulated screw driver, obturator,

large mass ratchet handle, bored handle

Other 7 Pre-filled syringe

2.2 Material

4

The materialsiused to manufacture a medical device will be either metallic or non-metdllic or a
combination\of'both. Typically, metallic materials will have a high thermal conductivity and non-metals
w{ill haveslew thermal conductivity.
M
\

aterials with low thermal conductivity exhibit higher temperature differences throughout thefmaterial
hen compared to materials with high thermal conductivity. Both types of material present challenges
to the sterilization process. The moisture content of the material may also influence the heat transfer
into the product. This should be taken into account during performance qualification with the material
in its most challenging state.

When compared to materials with low thermal conductivity, materials with high thermal conductivity
and equal heat capacity will:

— initially generate more condensate in a given time period,
— absorb and release energy faster,

— attain a state of equilibrium faster.

© IS0 2013 - All rights reserved 3
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Examples of some of the materials used are shown in Table 3.

4.2.3

The weig
of medic
assigned

4.2.4

Except when a medi¢al-device is to be presented aseptically immediately after being re-processed, fit
will be cpntained-in(a sterile barrier system and/or packaging system prior to it being sterilized [s¢e
ISO 11607 (all paxts) for code d2 to d4 in Table 5]. When establishing the steam penetration resistange
and moisture\retention for a medical device or a collection of medical devices, the influence on the
combineflSteam penetration resistance caused by the system and the materials used in its constructid

Table 3 — Materials

heat
cool
exp(
the 3

the 3

Material Example material Code
(b)
Metal Stainless steel, carbon steel copper and copper- 1
based alloys. Other metals or combinations of
metal.
Non-metal Glass, cellulose, polycarbonate, PVC, PTFE, silicon. 2
Other non metals.

Weight

up time;
ng time/drying time;
sure time in a mixed weight sterilizer load;

tability of a single or composite construction material;

Table 4 — Weight

ht of a medical device, or part of a medical device (if processed separately),.orfor a collectign
al devices grouped into a single sterile barrier system and/or packaging system, should he
to one of the codes indicated in Table 4. This information may be requiredwhen judging:

mount of condensate and its effect on steam penetration.

Weight Code
g ©
Less than 50 1
50 to 499 2
500 to 1999 3
2000 and greater 4

should b

NOTE 1

terile barrier system and/or packaging system

In some countries local regulations may forbid the sterilization of unwrapped medical devices, in
which case code d1 would not apply.

© ISO 2013 - All rights reserved
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Table 5 — Sterile barrier system and/or packaging system

Sterile barrier system Code
()
None 1
Single wrapped/pouch 2
Double wrapped in wrapping material or 3

pouches, double wrapped container or tray,

i

11

U

—

n]
W
a

n
u

rensable sterilization cantainer m‘rm‘ding
to manufacturers instructions

Combination of two or more systems, for 4
example, a reusable sterilization container
with an inner sterile barrier system

DTE 2  Information on the intended use of the sterile barrier systems will be availableXfrom the man
he effect of combining two or more systems (d4) may require additional performance qualificg
0 17665-1:2006, Clause 8).

Product family (pf)

he product family assigned to a medical device should be based on attributes identified from the on|
4.2. A number of product families that could be established from these attributes are listed in T§

e Table 6 to assign a product family to a medical device and then from this assignment ide
eam penetration resistance. For each medical device:

- select a level for each attribute a to d;
- establish a match to one of the product faniilies in the table;
- note the product family and then from’ column ‘e’, the estimate for steam penetration resig

- ifa match cannot be obtained, establish a new one and then by comparison with established
families and from performance’qualification, estimate a steam penetration resistance.

discussion and estimate for,steam penetration resistance for three types of medical devices a
5.1,5.2 and 5.3. A user fnay need to establish additional product families for those designs th
e characterized into onie of the seven designs illustrated in Table 2.

he steam penetration resistance assigned to each product family listed in Table 6 is estim
dged from thg attributes identified in Clause 4. This estimation is first based on the desi
edical devicgsin the family and then adjusted if influenced by the other attributes. A proce

nd a different steam penetration resistance. The product family assigned to a procedure sg
brmally align with the medical device or component assigned the highest steam penetration r¢
hless influenced by adjacent medical devices and/or components. Examples are illustrated in

facturer.
tion (see

es shown
ble 6.

ntify the

tance;

| product

"e shown
ht cannot

ated and
bn of the
dure set

ill often<ontain a range of medical devices and components each assigned a different product family

bt should
bsistance
Annex B.

The actual steam penetration resistance will depend on the load configuration and any one of the following:

— design of the sterilizer;

— type of operating cycle;

scheduled periodic tests;

— quality of services delivered to the equipment witnessed by test;

— site.

©

ISO 2013 - All rights reserved
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5.1 Example 1 —pf1

A shallow, thin wall, metal bowl.

— design: al,

— material: b1,

— weight: c1,

— steri

Steam cd
displace
is measu|

Nominal
sterilizet

The esti
al. The

5.2 Ex
Alength
— desi
— matq

—  weig

— sterile barrier system and/or packaging system: d3.

Sterilizaf
sterilizin
process 4
— ana

— thin

— occlyision caused by gondensate will prevent the removal of air from within the tube and delay ¢r

prev

— stea
then

— airl
the

le barrier system and/or packaging system: d1

ndensing on the bowl will cause a higher concentration of air on its surfaces. This air willh

ed at the reference measurement point e.g. the chamber drain.

changes to the non-condensable gases (NCG) in the steam and/or to air leakage into th

ated steam penetration resistance for this medical device is el (see Table 6) based on desig
ther attributes of the device will not affect this estimation.

ample 2 — pf 24

of thin wall soft plastic tubing.
PN as,

rial: b2,

ht: c1,

ion temperature measured at the teference measurement point may not be indicative
g conditions within the tubing. Thefollowing should be considered when selecting a sterilizatid
ind loading configuration:

‘tive air removal system is1i€cessary;

wall tubing is susceptible to kinking and collapse;

ent the presence, of sterilizing conditions;

n condensing on adjacent items can cause an increase in NCG local to the tube and this gas cg
be drivenby the steam into the tubing;

pakage into the sterilizer chamber and/or increased NCG carried by the steam can add {

by steam and sterilizing conditions will exist on its surface when the sterilization tempgratur

chamber are unlikely to adversely affect the predicted efficiency of the sterilization process|

IS

n

hir_already in the tubing and this can then adversely affect the predicted efficiency of tH

e

sterilization process.

The estimated steam penetration resistance according to design a5 will be e5. For this medical device,
the other attributes listed in Clause 4 will not affect this estimate.

Providing the above considerations are observed when selecting a sterilization process and loading
configuration, the estimated steam penetration resistance should remain at e5. However, due to the
number of variables listed above, steam penetration resistance may need to be judged from performance
qualification (see ISO 17665-1).

© ISO 2013 - All rights reserved
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5.3 Example 3 — pf27

Cannulated screw driver with a non-metallic or metallic coated handle.

design: a6,
material: b2,

weight: c2,

sterile barrier system and/or packaging system: d3

ISO/TS 17665-3:2013(E)

—3

affect this estimate.

Table 6 — Product families

Ppor heat transfer through the surface of the handle will delay the presence of sterilizin
the lumen. This delay can vary for most of the reasons given in example 2.

he estimated steam penetration resistance based on design a6 will be e6. We

<9

.

QS
X\

%C&(;P(
%O:Sg%d mate

litions in

rial may

MD Attribute O\ Steam penetration
% resistance
\
A (estimated)
PF Design Material Weight erile barrier (e)
@ (b) ()] <>ystem and/or
Q packaging
§ system
Q (d)
112|134 |5|6|7|+]1 2 1 N2 '3 1412341 ]2]3]4 b | 7 | +
1 X X X< ;(' X X X
2 X X W\ X |x X
3 X &@ X X X X X
4 X . \b'x X |x X
5 X C) X X X X X X
6 X N X X X X [X X
D
7| X C) X X |x X X |x X
8 X N\ ,\) X X X X |x |x |x X
9 X \C >~ X X [x |x |x [x |x X
]
1p XA\ X X X X X
1 ‘Q*\/ X X X X |x |x X
1p \<:> X X X |x X |x |x X
1B . D? " X X X X |x X
A}
10 O/\\ X X X X [X X
4
1 X X X X X X X
16 X X X X X
17 X X X X [X X
18 X X X X X
19 X X X X X |x X
20 X X X X X
21 X X X X X |x [x X
a Special - sterilization process should be developed and qualified.
+ New product families that may be identified by the user.

© IS0 2013 - All rights reserved 7
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Table 6 (continued)
MD Attribute Steam penetration
resistance
(estimated)
PF Design Material Weight Sterile barrier (e)
@ (b) (@ system and/or
packaging
system
(d)
12 |3|4(5|6|7|+]1 2 1 213 (4|12 |3|4|1|2|3|4|5|6]|7A-
22 X X X X X X
23 X X X |x X |x |X X
24 X X X X X |x |x &
25 X X X |x X [x |x X
26 X X |x X |x X [xX |x X
27 X X X [X X |x [xX |x X
28 X X X X [x [x |x X
292 X X [X X
+

a Special|- sterilization process should be developed and qualified.

+ New product families that may be identified by the user.

6 Proressing category

The med
establisH the efficiency of a specific sterilizer and its sterilization process for the processing category.

Medical

increasefinthe predicted steam penetrationtesistance. Based on the design of the individual instrument
the penetration resistance for the generalerthopaedic set described in B.4 would be e2. However, due 1

the steri

and susdeptibility to an increase inyair leakage into the sterilizer chamber or to the non-condensab
gases coptained in the steam, the steam penetration resistance for the general orthopaedic set
estimated as e5. The effect @dn)the efficiency of the sterilization process from such combinations ar

changes

One exa

in Anney D.

7 Sterilization process parameters

cal devices included in a processing category; should be based on product family and data th

Hevices of widely different attributesicombined in the same processing category can cause J

e barrier system, high total weight of the set, condensate collection, unpredictable air retentid

should be known fofieach item contained in the processing category.

mple of how to.designate a processing category for a number of procedure sets is illustratg

S oY s

le

d

d

Th A 1 £, 4] 'y 1 1 H 1 £l . a| -
€ maxmramnrvaraesTor—tne PIULTSS PAIdIIITITTIS 4 HITUILAD UTVILT LAl UT 5d4ITly TAPUSTU LU UUTl'lllg

a

moist heat sterilization process should not exceed those specified by the medical device manufacturer
(see Annex A).

8 Additional considerations

8.1 Services

Variations in the quality of the services used during the delivery of a sterilization process can affect the
efficiency of the sterilization process. Variations can also affect steam penetration resistance, levels of
contaminants and the shelflife of some of the medical devices subjected to the sterilization process. The
quality of the steam service should be as described in ISO/TS 17665-2:2009, A.11.2 and Table A.2.

8
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8.2 Process selection

A sterilization process consists of a number of prescribed stages carried out in a controlled sequence.

The process variables and process parameters for each stage will define the type of medica
processing category and load configuration that can be sterilized. The first stage will be des

1 device,
igned to

ensure that for a range of processing categories and load configurations, specified parts of each medical
device will be sterile after exposure in stage two of the sterilization process. Returning to atmospheric

conditions for use is carried out in the third stage.

In health care facilities, most medical devices are sterilized by saturated steam and the three stages

of a sterilization process are, sequentially, air removal, sterilizing and drying. The design-fd
r¢moval stage will be based on the ease and way in which air can be removed from the surfacg

a =

splacement of air resulting from the different densities of air and steam. This type-of air

gravity air removal is active air removal. Active air removal is achieved by using-steam, vacuy

affect the efficiency of sterilization.

conductivity and/or weight are included in the same pregessing category.

lhould be the minimum specified for the holding‘time. Additional exposure to allow for te
equuilibration may be required when a high weight medical device is to be sterilized.

)

will restore the pressure in the sterilizer chamber to atmospheric pressure. The duration of tH
stage will depend on the presentation-and weight of each item of the sterilization load.

r the air
s of each

edical device in the sterilization load. A simple air removal system will be passive andrely oh gravity

removal

system is unsuitable if air can be trapped, such as in a packaging system or a lumenyThe alterjnative to

m pump

or pressurized water as a power source to generate a series of pressure changes which can pe below
atmospheric pressure, above atmospheric pressure, or a combination of both, Upper and lower pressure
lgvels, the number of changes and the characteristics of each change willbe based on the type of medical
device, the steam penetration resistance (see Table 6) and its proces§ing category. Air removal should
ensure residual air in the sterilizer chamber and on the surfaces of the sterilizer load is insufficient to

Ajr leakage into the sterilizer chamber and non-condensable’gases in the steam will adversely affect the
efficacy of the air removal stage. It can also be adversely affected if medical devices of widely differing

erature

Stage two will start at a specified minimum sterilizing temperature and exposure at this ternr:lgerature

Stage three will be designed such that aftey the completion of drying, (normally by vacuum), filtered air

e drying
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Process parameters

re (seeISO 17665-1). In order for a satisfactory process to be engineered other process parameters
to be considered such as pressure, rates of pressure and temperature change and dwell times.

edical device should not be exposed to process parameters that can adversely affect functionpl
, therapeutic value and shelf life.

cess parameters used to ensure that a minimum sterility assurance is réutinely obtained may

ined from either a parametric or a biological approach as described.-in ISO/TS 17665-2:200p,
A and B respectively. Determining a process based on product bioburden considerations fis
lin ISO 17665-1, 7.3 and 8.5.

e tests described in ISO/TS 17665-2, Annex A, are prescribed for a parametric approach and
to verify a minimum performance for a specific sterilizef./,The data from these tests are used o
the process parameters listed in A.1 and A.2 and to confirm that air and non-condensable gas
g in a test load after the completion of the air removal stage will be insufficient to prevent the
of saturated steam on all the surfaces of the test-piece, including concealed surfaces that are
he sterilizer chamber. The test piece and the performance requirements for these tests represept
am penetration resistance (see Table 6). Figure'A.1 illustrates a temperature profile for the sm4ll
(see ISO/TS 17665-2, Annex A).The difference in temperature between Sq and S; can be used to
presence of saturated steam.

rilization process and the process.parameters identified from these tests are to be used {o
a medical device with a higher steam penetration resistance then data should be available {o
is decision. The rationale forithis decision should be documented.

10
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start of plateau period

end of plateau period
sterilization temperature
sterilization temperature band
reference point

centre of test piece

50mm above test piece
maximum difference

maximum difference - first 60s
maximum difference - after 60s
plateau period

equilibration time

60s

holding time

Figure Ayl — Performance requirements: Small load test

Al1 and A.2 sheuld be verified.

Al5 Medical devices(that have similar steam penetration resistance but which are charact¢rized by
attributes that are widely different may require exposure to dissimilar process parameters. If they are to
bg included in the‘same processing category such as in a procedure set, process parameters accprding to

Al6 While’steam condensate remaining within a sterile barrier system may be used to identifyf a failure
of the sterilization process, it may also be indicative of additive influence on steam penetration rgsistance.
Orle ora combination of the following can be the cause:

sterilizer chamber architecture;

design and materials used to manufacture the sterile barrier system;

load configuration;

combination of high and low weight medical devices;

water contained in the steam;

operating cycle.

© IS0 2013 - All rights reserved
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For some types of medical devices it may be necessary to include:
a) preheating prior to pressure changes for high weight devices;

b) delays between pressure changes to allow equalization of pressure and temperature in small
diameter lumens;

c) a high vacuum (e.g. 2kPa) prior to pressure changes to minimize the inclusion of water in open
ended tubing;

d) rate control for pressure changes to minimize crazingin thick walled p]acfir‘ medical devices;
o

e) charlges to the load configuration for a reduction in moisture retention.

12 © IS0 2013 - All rights reserved
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Annex B
(informative)

Characterization of a procedure set — Examples

—

e following are examples and illustrate the combination of various medical devices in order to derive
roduct families.

=]

.1 Assessment/extraction set (oral)

he assessment/extraction set comprises a number of individual itemscas illustrated in Figure B.1,
btailed in Table B.2, and analysed in Table B.3. Assessment of the set is itaccordance with Clafise 4 and
ig as follows.

B
Bl1.1 General
T
d

—+ The design of the items in the set varies from simple to moderately complex. Iltem 8, (surgicdl suction
tip) has a lumen, a design classification of a3 and an estimated steam penetration resistance of e3,
the highest in the set.

— Materials used comprise both metal and plastic. The .tray is made from polycarbonate, ajmaterial
that has alow thermal conductivity and deemed to\present the greatest challenge. This material has
a classification b2 and an estimated steam penetration resistance e2.

— The average weight of the items is 25g. Thefotal weight is 150g and classified as c2.

— Crepe paper wrap is used for the sterile barrier system. This has a classification of d3 and a steam
penetration resistance of e3.

Figure B.1 — Assessment/extraction set
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Table B.2 — Content of assessment/extraction set

Item Description Quantity
1 Tray blue plastic 1
2 Tray liner 130 x 180cm 1
(not shown)
3 Mirror dental 1
4 Dental probe 1
5 Forceps 1
6 Syringe 1
7 Suction adaptor 1
8 Surgical suction tip 1
9 Tray tag 1
10 White crepe 60 x 60 2
(not shown)
Table B.3 — Analysis: assessment/extraction set
Attribute Description Code Steam
penetration
resistance
(estimated)
General A collection of solid instruments e3
description placed on to a liner in a plastictray and
double wrapped, OR
A similar collection of solid instru- el
ments placed in a paper mache tray
and left unwrapped.
Total weight approximately 150g
Design Solid al el
Perforated polycarbonate tray a2 e2
Eumen instrument (suction tip) a3 e3
Material Stainless steel bl el
Polycarbonate (tray) b2 e2
Weight Average 25g cl el
Sterile’'barrier |None dl el
(S)};S[;[:?;(:gi(ril{g Crepe paper d3 e3
system

B.1.2 Product family

The product family assigned to the assessment /extraction set is PF 8. Analysis of the set is illustrated
in Table B.4. The assignment of PF8 has been based on item 8 (see Table B.2) noting that the additive
influence from the polycarbonate tray and the low weight of adjacent medical devices in the set will be
insufficient to affect the estimated steam penetration resistance, e3 for this medical device.
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Table B.4 — Product family — Classification based on estimates: Assessment/extraction set

hble B.5, and analysed in Table B.6.
%
Apgsessment of the set is in accordance with Clause 4 and is as follows:

— the design of the items in the set varies from simple Q@mplex. Item 3, (cystoscope-uret
sheath) has a small lumen, a design classification aS{\n an estimated steam penetration r¢
of €5, the highest in the set. )

— materials used comprise both metal and pl ‘Q}% The matting tray is made of silicone, h
thermal conductivity and deemed to preser@he greatest challenge. This material has a clas;
b2 and an estimated steam penetratiorg\%lstance a3.

— the total weight is 200g and the &Qiividual Items range in weight from 5g up to 1
classification is c2. O

N
— the sterile barrier system cqrg.i)sts of a perforated aluminium tray and lid double wrapped
paper. This has a classification of d3 and a steam penetration resistance of e3.

T —
- "

O’ R O S T e B e .
ArTa l...-.-..".‘tl LR

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@ (b) () system and/
or packaging
system
(d)
1234567+12123412341234§(‘57+
'S

8 X | x| x X X X X X | X | X n(b
o5Y
(0/

B.2 Cystoscope, bridge and tap set (bb

Bl2.1 General %'\

The bridge and tap set comprises a number of individual items as ilh@ﬁéted in Figure B.2, dgtailed in

T

hroscope
psistance

as a low
ification

D0g. The

in crepe

.....

Figure B.2 — Cystoscope, bridge and tap set (22 FG)
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Table B.5 — Content of cystoscope, bridge and tap set (22 FG)

Item Description contents list Quantity
1 Sterilization tray 1
2 Silicone mat 1
3 Cystoscope- urethroscope sheath 1
4 Obturator 1
5 Stopcock for cystoscope-urethroscope 2
6 Spring cap 3
7 Telescope bridge 1
8 Stopcock for telescope bridge 1
9 Sealing cap 1
10 Tray tag (not shown) 1
11 White crepe 90 x 90 (not shown) 2

Table B.6 — Analysis: cystoscope, bridge and tap set{22 FG)

Atfribute Description Code Steam
penetration
resistance
(estimated)
General description Rigid endoscope with parts, supported orisilicone e5

mat, contained in a perforated containeryand lid and
double wrapped in crepe paper.

Total weight approximately 200 g

Design Solid al el
Perforated aluminium tray al el
Lumen a5 e5
Material Stainless steel, aluminium b1 el
Silicone b2 e3
Weight 5gto100g cl el
c2 el
Sterile bdrrier system |Crepe'paper d3 e3
and/or packaging
system

B.2.2 Rroduct family

The progluct family assigned to the cystoscope, bridge and tap set is PF24. Analysis of the set |is
illustrated in Table B.7. The assignment of PF24 has been based on item 3 (see Table B.5) noting that the
additive influence from the silicone mat and the low weight of adjacent medical devices in the set will be
insufficient to affect the estimated steam penetration resistance, e5 for this medical device.
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Table B.7 — Product family — Classification based on estimates: Cystoscope, bridge and tap set

.3 Cataract ophthalmic No. 6 set '<\

.3.1 General &GJ

he cataract ophthalmic No. 6 set comprises a number of 1nd1v1du<1§2ms as illustrated in Fi
ptailed in Table B.8, and analysed in Table B.9.

ssessment of the set is in accordance with Clause 4 and is g()llows

(22 FG)

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@ (b) (o) system and/
or packaging
system
(d)
[
12)3]als]el7|«|1] 2| 1]2|s]ala]2]3|al1]|2]|s|adss]7]+

24 X X X | x X | x X X X "QL' X

>

The design of items in the set comprise simple pin gbox locks and solid construction. It
a pin joint or box lock, (scissors and some forceps);&sent the highest challenge due to clos
surfaces. They have a design classification of a2 and an estimated steam penetration resista

bure B.3

= ey

bms with
e mating
hce of e2.

Materials used comprise both metal and p s}ic. The silicone and polycarbonate compondnts have
low thermal conductivity and are deem % present the greatest challenge. Both of these thaterials

have a classification b2 and an estlm steam penetration resistance e3.
The weight of individual items 1nah-e set range from 20 g up to 30 g. Classification is c2.

The sterile barrier system cotgplrlses a perforated polycarbonate tray and lid, double wrap|
crepe paper. This has a classification of d3 and a steam penetration resistance of e3.

ped with

Figure B.3 — Cataract ophthalmic No. 6 set
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Table B.8 — Content of cataract ophthalmic No. 6 set

Item Description Quantity Item Description Quantity
1 Tray with lid 1 11  |Forceps, lens introducing 1
2 Speculum, sliding (not visible) 1 12 |Forceps, sponge holding 1

18cm
Forceps, fine point 1 13  |Clip towel, non-perforating 1
Forceps, micro curved 1 14 Scissors, nurses, small (not 1
visible)
5 Forceps, capsular 1 15 Scissor, iris, straight, 1
90mm (not visible)
Scissors 1 16  |Eye lid retractor 1
Spatula/rotator/manipulator 1 17  |Tray tag (not shown) 1
Hook chopper, straight pull 1 18 |White crepe 60 x 60 (n0t 2
shown)
9 Needle holder, micro 1 19 Silicone mat 2
10  |[Forceps, lens holding 1

Table B.9 — Analysis: Cataract ophthalmic Ne. 6 set

Attfribute Description Code Steam penetratiopn
resistance
(estimated)
General description |Small instruments supported on two layers of e3
silicone mat in a perforated plastic tray'with
lid. Double wrapped in crepe paper
Design Solid al el
Pin joint az e2
Material Stainless steel, titanium bl el
Silicone, polycarbonate b2 e3
Weight 20gto30g cl el
Sterile bgrrier sys- |Crepe paper d3 e3
tem and for packag-
ing system

B.3.2 BRroduct family

The product familyassigned to the cataract ophthalmic No. 6 set is PF19. Analysis of the setis illustratgd
in Table B.10, Fhe assignment of PF19 has been based on item 18 (see Table B.8) noting that the additiye

influenc¢ from'the silicone mat and the low weight of the medical devices in the set will be insufficient
to affectithe’estimated steam penetration resistance el for the crepe paper sterile barrier system

18
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Table B.10 — Product family — Classification based on estimates: Cataract ophthalmic No. 6 set

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e

@ (b) )] system and/
or packaging
system
(d)
4156 |7|+ 1] 2 213 112 (314|123 [4|5K6|7]|+

19 X X X X | x| x

B.4 General orthopaedic set

B{4.1 General

The general orthopaedic set comprises a number of individual items asillustrated in Figure B.4|detailed

—

I

A

Table B.11, and analysed in Table B.12.

ssessment of the set is in accordance with Clause 4 and is as follows.

- The design of items in the set comprise simple pin joints; hox locks and solid construction. It
a pin joint or box lock, (scissors and some forceps) present the highest challenge due to clog
surfaces. They have a design classification of a2 and.an estimated steam penetration resista

- The material used for each medical device is(stainless steel. This has a classification b
estimated steam penetration resistance e3:

- The weight of individual items in the setirange from 50 g up to 800 g and the total weight

is 8 000 g. Classification is c2.

- The sterile barrier system comprises a perforated aluminium tray, double wrapped with alg

bms with
e mating
hce of e2.

P and an

bf the set

minated

sheet containing a polymer centre crepe paper. The classification is d3 and the steam penetration
resistance is e3.

© IS0 2013 - All rights reserved
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Figure B.4 — General orthopa %@ t

Table B.11 — Content of generag&'thopaedlc set

Item Description No. Iggp Description No
1 Instrument tray 1 \\Qf6 Hook, bone sharp 2
2 Tray liner 30 cm x 50 cm 1O | 17 |Elevator 1
3 |Knife handle A5 | 18 |Lever bone 4
4 Forceps, sponge holding 24 cm C)\\ 5 19 |Retractor, small 6 mm 2
5 [lip, towel non-perforating \ : 6 20 |Retractor, medium 13 mm 2
6  |Forceps, dissecting 1/2 tet;.tl@%ilScm 2 21 |Malletring 1
7 $cissors, curved/straig}'rl\ﬁ/cm 4 22 |Retractor, self-retaining 2
8 §cissors, stitch \%V 1 23 |Cutter, bone 18 cm 1
9 Forceps, artery @‘?ed 15 cm 4 24 |Rongeur 2
10 |Korceps, artq%‘B cm 8 25 |Bagclip 1
11 |K orceps@xe 3/4 teeth 2 26 |Prep sponge 5
12 Nee;(l&’r\older 18 cm 3 27 |Pin 2
13 I)@Etor 19 cm 1 28 |Tray tag (not shown) 1
14 |Dissector 1 29 |Tray wrap non-woven 2 ply wrapper 4

150 cm x 180 cm (not shown)
15 |Spoon 14 cm 1

20 © IS0 2013 - All rights reserved
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Table B.12 — Analysis -general orthopaedic set

Attribute Description Code Steam
penetration
resistance
(estimated)
General description Large number of different types and weights of e5
instruments assembled onto a tray liner in a metal
tray. Double wrapped with nonwoven wrapper x2
Total ‘Amighf npprnyimqulv 8000 g
Design Solid al e’
Perforated aluminium tray al el
Pin/box joint a2 e}
Material Stainless steel bl el
Weight 50gto800¢g ct el
c2 el
c3 el
Skerile barrier system Single use 2 ply wrapper d3 e
ajpd/or packaging system

ifjcreased to e5.

4.2 Product family

he product family assigned to the general orthopaedi¢’set is PF17. Analysis of the set is illusftrated in
hble B.13. The high weight of the set can cause additive influence on the steam penetration r¢sistance
redicted for the pin and box designs and for thisteason the estimated steam penetration resistance is

Table B.13 — Product family — Classification based on estimates: General orthopaedic set

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@ (b) ()] system and/or
packaging
system
(d)
124584 6 |7 |+ |12 |1 2|34 |1|2|3|4|1(2|3|4|5]|6]|7]|+
17 X /X X X X | x| x X

B

.5, General laparoscopy set

B.5.1 General

The general laparoscopy set comprises a number of individual items as illustrated in Figure B.5, detailed
in Table B.14, and analysed in Table B.15.

Assessment of the set is in accordance with Clause 4 and is as follows.

— Thedesign of items in the set comprise simple pin joints, box locks, long lumens and solid construction.
The laparoscope has a design classification of a2 and an estimated steam penetration resistance of e2.

© IS0 2013 - All rights reserved
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— Materials used comprise both metal and plastic. The silicone component with its low thermal
conductivity presents the greatest challenge. This has a classification b2 and an estimated steam
penetration resistance e3.

— The weight of individual items in the set range from 20 g up to 400 g and the total weight is 4 250 g.
Classification is c2.

— The sterile barrier system comprises a perforated stainless steel tray, double wrapped using
laminated sheets that contain a polymer centre crepe paper. Classification is d3 and the steam
penetration resistance is e3.

.

- . et —

A

Fi@%.S — General laparoscopy set

T\aég B.14 — Content of general laparoscopy set

Item AQ‘éQription No. | Item Description No.
1 nstrument %v 1 10 |Clickline handle, ratchet 3
2 Tray lin‘%@} mm x 610 mm 1 11 |Diathermy hook, right angled 1
3 TIa%ﬁaal 1 12 |Forceps 3
4 i@e\warmer base 1 13 |Grasper 3
5 Telescope 10 mm 0° in metal basket 1 14 |Scissor insert 1
6 Light lead 1 15 |Diathermy lead 1
7 Forceps, tissue 2/3 teeth 18 cm 2 16 |Clip applier 1
8 Click line sheath 6 17 |Tray tag (not shown) 1

Tray wrap nonwoven 2 ply
9 Click line handle, non-ratchet 3 18 |wrapper. 150 cm x 180 cm (not 2
shown)
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Table B.15 — General laparoscopy set

Attribute Description Code Steam penetration
resistance
(estimated)
General description |Combination of differently designed instruments e5
manufactured from single and composite materials.
Assembled on to a tray liner in a perforated metal
tray. Double wrapped nonwoven 2 ply wrapper.
Total ‘Amighf npprnYimnfp]y 4.25(Q g
Design Solid cl el
Perforated stainless steel tray cl el
Hollow c3 e3
Electrical leads c3 e2
Pin/box joint c2 e2
Lumen ch5 e5
Material Stainless steel al el
PTFE, polycarbonate, silicone a2 e3
Weight 20gto400g bl el
b2 e2
Sterile barrier system | Non-woven 2 ply wrapper d3 e3
ajnd/or packaging
system

L5.2 Product family

B
The product family assigned to the general laparoscopy set is PF22. Analysis of the set is illusftrated in
Table B.16. The assignment of PF22 is‘hased on the laparoscope.

Table B.16 — Product family—= Classification based on estimates: General laparoscopy set

MD Attribute Steam penetration re¢sistance
(estimated)
PF Design Material Weight Sterile barrier (e)
@ (b) ()] system and/or
packaging
system
d)

14283 (45|67 |+|1| 2 |1 |2|3|4|1|2|3|4|1|2|3|4[5|6]|7]|+

22 x| X | x X X X x | x X X | x| X X

.6 LCS knee set (1 01 6)

B.6.1 General

This LCS knee set comprises a number of individual items as illustrated in Figure B.6, detailed in Table
B.17, and analysed in Table B.18.

Assessment of the set is in accordance with Clause 4 and is as follows.

— The design of items in the set are solid, item 9 (slap hammer) has two components which slide
against each other to create a tortuous path. Item 9 has a design classification a6 and an estimated
steam penetration e6.
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— Materials used comprise both metal and plastic-coated metal. The silicon coating with its low
thermal conductivity presents the greatest challenge. This has a classification b2 and an estimated

steam penetration resistance e3.

— The weight of individual items in the set range from 50 g up to 600 g and the total weightis 9 600 g.

Classification is c3 for the heaviest item and c4 for the set.

— The sterile barrier system comprises a perforated stainless steel tray, double wrapped using non-
woven 2 ply wrapper. Classification is d3 and the steam penetration resistance is e3.

\'
. O
Flgure&— LCS knee (set 1 of 6)
Table@% — Contents: LCS knee (set 1 of 6)
C
Item Descrip&ipv No. Item Description No.
1 Instrument tray ’\%V 1 10  |Visualisation wing 1
2 Tray liner 30 c(h}@Ocm 1 11 Rasp straight 1
3 |Knife handie <~ 1 12 |Punch 1
4 Clamp,‘@‘e with spring 1 13 Rod 1
5 Bl%wsection tibial 2 14 Resection guide, tibial 1
6 ]f@:\k, cutting v-v 2 degree 1 15 Punch pilot, centre tibial 1
7 Depth guide 2/6mm 1 16 Retractor 1
8 Impactor, femoral 1 17  |Tray tag (not shown) 1
Tray wrap non-woven 2 ply wrap-
9 Slap hammer 1 18 per 150 cm x 180 cm (not shown) 2
24 © IS0 2013 - All rights reserved
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Table B.18 — Product family — Classification based on estimates: LCS knee (set 1 of 6)

Attribute Description Code Steam
penetration
resistance
(estimated)
General description |Comprises a collection of medium to heavy instruments made eb
from single and composite materials. Arranged on a tray liner in
a perforated metal tray. Double wrapped using non-woven 2 ply
wrapper.
Fotatweightapproxinmatety 9660
Design Solid al el
Solid from composite stainless steel and polycarbonate al el
Perforated stainless steel tray al el
Hollow a3 e3
Electrical leads a3 e
Pin/box joint a3 el
Lumen surrounded by large metal mass a6 eq
Material Stainless steel bl el
PTFE, polycarbonate b2 e3
Weight 50gto600g c2 el
c3 e4
Sterile barrier system |Non-woven 2 ply wrapper d3 e3
apd/or packaging
system
B.6.2 Product family
The product family assigned to the LCS kaiee (set 1 of 6) is PF26. Analysis of the set is illustrated in Table
B[19. The assignment of PF25 and stgam penetration resistance, e6 is based on the slap hanimer and
the impactor femoral. This latter itent without the coating would be e2, however the low heaf transfer
through the plastic and high heat transfer through the metal causes a cyclic temperature change on the

plastic surface and an estimatéed increase to e5.

Table B.19 — Product family — Classification based on estimates: LCS knee (set 1 of 6)

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@ (b) (0 system and/or
packaging
system
(d)
1(2(3|4|5|6|7 |+ |12 |1 ]|2|3|4|1]2|3|4|1|2[3[4|5|6|7|+
26 X X X | X X X X | X X X [ X | x| X X

B.7 Femur repair and nail extraction set

B.7.1 General

This femur repair and nail extraction set comprises a number of individual items as illustrated in
Figure B.7, detailed in Table B.20, and analysed in Table B.21.

© IS0 2013 - All rights reserved
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Assessment of the set is in accordance with Clause 4 and is as follows.

— The design of items in the set vary from solid, simple and complex. Item 14, (luminous handle entry
portal) has the highest estimated challenge due to the high mass of silicone around a metallic lumen.
Classification for this item is a6 and the steam penetration resistance is e7.

— Materials used comprise both metal and plastic-coated metal. The silicon coating with its low
thermal conductivity presents the greatest challenge. This has a classification b2 and an estimated
steam penetration resistance e3.

— The preightofindividuatitems+ esetrangetromA9gupto 766

Classification is c3 for the heaviest item and c4 for the set.

and-tiretotal-wete
Z

P
<P
P

[0)e]

The sterile barrier system consisted of a perforated inner tray contained within a rigid.reusable
sterilizing container. Classification is d3 and the steam penetration resistance is e3.

Figure B.7 — Femur repair and nail extraction set
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Table B.20 — Content: Femur repair and nail extraction set

Item Description No | Item Description No
1 Reducer 1 18 |Reamer pilot nose 15
2 Flexible reamer extender 1 19 |Slotted hammer 1
3 Flexible reamer shaft 1 20 |T-handle 1
4 Luminous ruler black 1 21 |Awl 1
5 Flexible reamer 1 22 |Protector skin 1
6 Gripper 1 23 |Screw length sleeve 1
7 T-handle 1 24 | Guide bolt wrench 1
8 Reducer slot orientation 1 25 | Obturator 1
9 Connector mini 1 26  |Driver multipurpose 2
10 | Trinkle to mini connector 1 27  |Screwdriver hexagonadl feng 6
11 |Connector AO mini 1 28 |Handle screw release 1
12 |Trocar T-handle 1 29 |Depth gauge sérew 2
13 | Tube entry portal 1 30 |Targeter 1
14 |Luminous handle entry portal 1 31 |Drill sleeve inner metal 4 mm 2
15 |Awl cannulated 1 32 |Drillsleeve outer gold 2
16 |Impactor 1 33 {Rigid reusable sterilization container 1
17 |Entry tool honeycomb 1
Table B.21 — Analysis: Femur repair and nail extraction set
Attribute Description Code Steam
penetration
resisfance
(estinlated)
(eneral descrip- |A range of centrally.bored handles, reamers, drills, spanners, varies e+
tlon hammer, measuring devices and component parts packaged in
a large metaksterilizing container with paper filters.
Total weight approximately 10,7 kg
Pesign Solid:metallic al ell
Setid non-metallic a2 ep
Solid composite (metallic and non-metallic) a3 eB
Luminous metallic a3 eb
Luminous non-metallic a5 ep
Luminous composite (metallic and non-metallic) a6 ef
Polycarbonate a3 e3
Pin joint az e2
Slip joint a2 e2
Perforated stainless container al el
Material Stainless steel (coated & uncoated) bl el
Anodized alloys bl el
Carbon fibre b2 e3
Silicone b2 e3
Polycarbonate b2 e3
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Table B.21 (continued)

Attribute Description Code Steam
penetration
resistance
(estimated)
Weight Items >40 g cl el
Items >50 gbut <500 g c2 e2
Items <700 g c3 e3
Sterile bgrrier |Rigid reusable sterilization container d3 e3
system ahd/
or packaging
system

B.7.2 PRroduct family

The prodluct family assigned to the femur repair and nail extraction set is PF29. Analysis of the sgt
is illustrpted in Table B.22. The assignment of PF29 and steam penetration reSistance, e7 is based dn
item 14 (luminous handle entry portal). The high weight of the set will genérate condensate, slow the
removal pf air within the set and cast uncertainty on the efficiency of air removal from the handle.

Table B.22 — Product family — Classification based on estimates: Femur repair and nail
extraction set

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@) (b) (€) system and/or
packaging
system
(d)
112(3(4|5|6|7|+|1|\2|1|2|3|4|1|2[3|4|1|2|3[4|5|6]|7]
29 | X | X X | X | X % X X X | X X X
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Annex C
(informative)

Designating a processing category

14.

Verify the types of medical devices the sterilizer and its sterilization processis designed t
Group these medical devices into product families in accordance with Clause 5.

Verify that the sterilizer has been subject to installation qualification and operationdl qua

process.

lification

(see SO 17665-1 and ISO/TS 17665-2) and that data remains valid (see ISO 17665-1:2006, Clause 12).

Confirm that process parameters delivered by the sterilization process ‘will not exce
specified by the manufacturer of each medical device.

Estimate the steam penetration resistance for each product family*and/or procedure
sterilized in accordance with Clauses 4 and 5.

ed those

bet to be

Identify, from the product families to be sterilized, the onesswhose steam penetration r¢sistance
estimated in Clause 5 does not exceed the maximum for the sterilizer identified in list itenp 3.

Noting the guidance given in subclause 4.2 and Clauses6 and 8, group the product families i
in Clause 6 into processing categories.

Continue to note the guidance given in subelause 4.2, Clauses 6 and 8 and Annex A a
from each processing category the productfamily or procedure set identified to have th
estimated steam penetration resistance,

Select from the product families or,piocedure sets identified in list item 8 the ones that
same estimated steam penetration.resistance.

. Select from the product families or procedure sets identified in list item 9 the one judg

difficult to sterilize.

. Select from the productsidentified in list item 9 the ones that have characteristics (see 3.2

Annex A) that if combined in the same sterilization load may cause doubt about the efficier
sterilization process.

. Identify fronrthe products selected inlistitems 10 and 11 a “master product” for the processing

or processing’categories they represent. Examples are shown in Annex D, Figures D.8, D.9 and

. Confirm that the sterilization process continues to attain the sterilization parameters v¢

listitem 3 and the daily steam penetration test is registered as a “pass”.

Using the master product identified in listitem 12, and the processing category it was first

dentified

nd select
b highest

have the

red most

5,7 and
cy of the

category
D.10.

brified in

ssigned

15.

16.

17.

to, carry out performance qualification using one or a combination of the parametric or biological

methods given in ISO 17665-1 and ISO/TS 17665-2.

Confirm from the data obtained from list item 14 that process parameters are within the limits,

sterilizing conditions have been attained within the master product for the duration of
period and there is no visible and or functional damage to product and packaging.

the hold

Using the same sterilization process as in list item 14, repeat list items 14 and 15 for the processing

categories represented by the master products identified in list item 12.

Process parameters for routine reprocessing of each processing category should be nomi
same as list items 13 and 15.

© IS0 2013 - All rights reserved
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Examples of different processing categories are shown in Annex D. Each example illustrates a number
of procedure sets grouped together to form a processing category. The one identified as the master
product contains all the sterilization features from each individual family member.

NOTE For routine monitoring and control a master product may be supplemented by process information
derived from a fixed device, such as an air detector or a portable device such as a PCD (see ISO 17665-1:2006,
Clause 10). The challenge to the sterilization process from the device chosen should be at least equal to the
challenge from the master product it supplements.
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Annex D
(informative)

Processing categories — Examples

.1 General instruments '\0_)

D
The processing category illustrated in Figure D.1 contains six sets, each assessed in gﬁl&rd ce with
Clause 4 and detailed in D.1.1 to D.1.12. Oy

family member 1 O .
family membe &0.3
family me

family n§g'5er 4

fami mber 5
/{ member 6

o)

o Ul A W N R R

Figure D.1 — Processing category: General instruments

D.1.1 Assessment of family member 1
Family member 1 is assessed as follows (see Tables D.1 and D.2).

— The design of items in the set comprise simple pin joints, box locks and cotton fabric. The cotton
presents the highest challenge resulting in a classification a2 and an estimated steam penetration

resistance of e2.

— Thematerial usedis stainless steel and cotton. Based on the cotton, classificationis b2 and estimated
steam penetration resistance is e3.
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— The average weight of the items in the set range is 25 g. Classification is c1.

— The sterile barrier system comprises a metal tray, double wrapped in a single use 2 ply wrapper.
Classification is d3 and the steam penetration resistance is e3.

Table D.1 — Content: Family member 1

Item Description No. Item Description No.
1 Vag retractor 2 8 Basin small round 1
2 Forceps 7 9 Medicine cup T
3 Needle holder 1 10 Baby blanket 2
4 Sponge stick 2 11 Cotton balls 12
5 Forceps, tissue 1 12 Sponge gauze 4x4 12
6 Surgical towel 1 13 Perforated instrument tray
7 Scissors, suture 1 14 Single use 2 ply wrapper 1

Table D.2 — Analysis: Family member set 1

Attripute Description Code Steam
penetration
resistance
(estimated)
General Comprises a collection of medium weight instruments made e4
descriptipn from stainless steel, with a stainless steel basin, arranged on a

surgical towel in a perforated metal tray combined with baby
blankets, surgical towels and cotton balls\wrapped with a single
use 2 ply wrapper.

Total weight approximately 2 000 g

Design Solid al el
Perforated tray al e3
Porous fabric a4 e4

Material Stainless steel bl el
Cotton fabric b2 e3
Cotton ballg b2 e3

Weight Average25 g cl el

Sterile bgrrier Single-use 2 ply wrapper d3 e3

system ahd/

or packaging

system

D.1.2 Préduetfamily

The product family assigned to family member set 1 is PF14. Analysis of the setis illustrated in Table D.3
The assignment of PF14 and steam penetration resistance, e4 is based on the single use 2 ply wrapper.
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Table D.3 — Product family — Classification based on estimates: Family member 1

MD Attribute Steam
penetration
resistance
(estimated)
PF Design Material Weight Sterile barrier (e)
@ (b) )] system and/
or packaging
system
(d)
1(2(3|4|5|6]|7 12 | 12|34 |1|2|3[4|1|2[3|4]|5]|6y 7 | +
14 X X X X X X X | X | x| X

D.1.3 Assessment of family member 2

Family member 2 is assessed as follows (see Tables D.4 and D.5).

— The design of items in the set comprise simple pin joints, box locks; solid metal and some cotton
fabric. Cotton presents the highest challenge and this has a classifieation a2 and an estimatpd steam
penetration resistance of e3.

— The material used is stainless steel and cotton. This has a classification b2 and an estimatgd steam
penetration resistance e3.

— The weight of the items in the set range between 50 g and 500 g and the total weight is|3 960 g.
Classification is c2.

— The sterile barrier system comprises a perforated inner tray contained in a rigid reusable cpntainer.
Classification is d3 and the steam penetration resistance is e3.

Table D.4 — Content: Family member 2
Item Description No. Item Description No.

1 Wire cutter 6 Rake, sharp 2

2 Eyed obturator 7 Rib spreader 2

3 Suction cvd 8 Perforated instrument tray 1
Rigid reusable sterilization con- 1

4 Retractor 9 9 tainer

Retractor,self-retaining
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Table D.5 — Analysis: Family member set 2

Attribute Description Code Steam
penetration
resistance
(estimated)
General Comprises a collection of medium to heavy weight instruments e4
description made from stainless steel, arranged on a surgical towel in a
perforated metal basket inside a rigid reusable sterilization
container.
Total weight approximately 3 960 g
Design Solid al el
Pin and box joints a2 el
Perforated tray al e3
Porous towel a4 e3
Material Stainless steel bl el
Cotton fabric towel b2 e3
Weight 50gto500g cl el
c2
Sterile bdrrier Reusable metal sterilization container d3 e3
system ahd/or
packaginjg system
D.1.4 BRroduct family

The product family assigned to family member set 2 isPF14. Analysis of the set is illustrated in Table D|6

The

assignment of PF14 and steam penetration resistance, e4 is based on the sterilization container.

Table D.6 — Product family classification based on estimates: family member 2

MD Attribute Steam
penetration
resistance
(estimated)
PF Design Material Weight Sterile barrier (e)
@ (b) (0 system and/
or packaging
system
(d)
1 (2|3 }4[5|6 |7 |+ |1 2 |1 |23 |4|1|2|3|4|1|2|3|4|5|6]|7]
14 y| X X X X X X | x X X

D.1.5 Assessment of family member 3

Family member 3 is assessed as follows (see Tables D.7 and D.8).

— The design of items in the set comprises simple pin joints, box locks, solid metal and some cotton
fabric. Due to additional layers of packaging material around the tissue forceps this item has the
highest estimated challenge, is classified a2 and has an estimated steam penetration resistance of e3.

— The material used is stainless steel and cotton. This has a classification b2 and an estimated steam
penetration resistance e3.

— The weight of the Items in the set range between 50 g and 250 g and the total weight is 5 400 g.
Classification is c2.
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— The sterile barrier system comprises a perforated inner tray contained in a rigid reusable container.
Classification is d3 and the steam penetration resistance is e3.

Table D.7 — Content: Family member 3

Item Description No |[Item Description No
1 clamp 6 7 scissors 6
2 forceps 31 8 knife handle
metricruler 1 9 Fnr(‘ppcl tissue 11
needle holder 6 10 perforated instrument basket 1
retractor 4 11 paper/plastic peel pouch 5x9 1
6 retractor, self-retaining 8 12 rigid reusable sterilization container 1
Table D.8 — Analysis: Family member set 3
Attribute Description Code | Steam penptration
resistgnce
(estimdted)
(eneral Comprises a collection of medium to heavy weight ifistru- e7
description ments made from stainless steel, arranged on a surgical towel
in a perforated metal basket inside a rigid reusable steriliza-
tion container.
Total weight approximately 5400 g
Design Solid al el
Perforated tray al e3
Pouch with tissue forceps in micro instrument tray sealed a7 e7
inside a rigid reusable sterilization container
Material Stainless steel bl el
Cotton fabric towgel b2 e3
Weight 50gto250g cl el
c2 el
Sterile barrier Reusable.metal sterilization container d3 e3
system and/
of packaging
spstem
D.1.6 Preduct family
The product family assigned to family member set 3 is PF29. Analysis of the set is illustrated in Table
D9 The assignment of PF29 and steam penetration resistance, e7 is based on the packaging arpund the
tissue Fnrr‘npc
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Table D.9 — Product family classification based on estimates:

family member 3

MD Attribute Steam
penetration
resistance
(estimated)

PF Design Material Weight Sterile barrier (e)

@ (b) (© system and/
or packaging
system
d)
1(2 (3|4 |56 |7 |+ |1 2 |1 |23 |4|1]2(3|4|1]|2|3|4|5]|6]/| 70

29 3 X X X X X X X | X | X X

D.1.7 Assessment of family member 4

Family mlember 4 is assessed as follows (see Tables D.10 and D.11).

— The flesign of items in the set comprise simple metal bowls, cups and some cotton fabric. The highept
challenge is from the sterile barrier system classified d3 with an estimated steam penetratign

resiqtance of e3.

— The

pengdtration resistance e3.

— The

Classification is c3.

— The

pengdtration resistance is e3.

36

material used is stainless steel and cotton. This has a classification b2 and an estimated steam

weight of the items in the set range between 50 g and«1 000 g and the total weight is 2 700

Kterile barrier system comprises single use 2-plywrappers. Classification is d3 and the steam

Table D.10 — Content: Family member 4

79

Item Description No |(Item |Description No
1 Large basin 1 5 Medium basin 1
2 Small basin 1 6 lodine cup 1
3 Medicine cup 1 7 Single use 2 ply wrapper |1
4 Surgicaltowel 2
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Table D.11 — Analysis: Family member set 4

category a5 with an estimated steam penetration resistance e5.

steam penetration resistance e3.

Classification is c3.

penetration resistance is e3.

© IS0 2013 - All rights reserved

Attribute Description Code Steam
penetration
resistance
(estimated)

General description |Comprises a collection of medium weight basins made from e3

stainless steel, arranged with surgical towels separating dif-
ferent basins wrapped with single use 2 ply wrappers
Total ‘Amighf npprnvimzfp]y 2700 g
Design Solid al el
Cotton fabric towel a4 e3
Material Stainless steel bl el
Cotton fabric towel bz e3

Weight 50gto1000g cl el

c2 el
c3 el

Skerile barrier sys- |Single use 2 ply wrappers d3 e3

tem and/or packag-

ing system

D.1.8 Product family

The product family assigned to family member set is PF13. Analysis of the set is illustrated in Table

D[12 The assignment of PF13 and steam penetration resistance, e3 is based on the sterile barrief system.

Table D.12 — Product family — Classification based on estimates: Family member 4
MD Attribute Steam
penetration
resistance
(estimated)
PF Design Material Weight Sterile barrier (e)
@ (b) ()] system and/or
packaging
system
d)
1123 5(6 |7 |+ |1 2 |1 [2|3|4|1]2]|3]|4 21314 |57+
13 X X X X | x| X X X
D.1.9 _Assessment of family member 5
Family member 5 is assessed as follows (see Tables D.13 and D.14).

The design of items in the set are solid and tubular. The greatest challenge is the latex tubing

The material used is stainless steel, plastic and latex. This has a classification b2 and an estimated

The weight of the items in the set range between 50 g and 250 g and the total weight is 500 g.

The sterile barrier system comprises a paper peel pouch. Classification is d3 and the steam
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Table D.13 — Content: Family member 5

Item Description No | Item Description No
1 Suction bottle 1 3 Rubber tubing 1
2 Paper/plastic peel pouch 1

Table D.14 — Analysis: Family member 5

Attribute Description Code Steam
penetration
resistance
(estimated)
General Comprises 2-3 medium weight instruments made from stainless e5
descriptipn steel, plastic, rubber, etc., in a paper/plastic pouch

Total weight approximately 500g

Design Solid al el

Tubing ab e5

Material Stainless steel bl el

Plastic, rubber item b2 el

Weight 50gto250g cl el
c2

Sterile bdrrier  |Paper/plastic peel pouch d2 e3

system ahd/
or packaging
system

D.1.10 Broduct family

The product family assigned to family member;set 5 is PF22. Analysis of the set is illustrated in Table D.15
The assignment of PF22 and steam penetration resistance, e5 is based on the latex tubing. Latex can oxidise
in the pr¢sence of steam and air and for this reason the operating cycle should be designed accordingly.

Table D.15 — Product family — Classification based on estimates: Family member 5

MD Attribute Steam
penetration
resistance
(estimated)

PF Deésign Material Weight Sterile barrier (e)

@ (b) )] system and/
or packaging
system
(d)
213|456 |7+ 1] 2 |1 2541241254567+
22 X X X X x | x X X X
D.1.11 Master product

Family member 6 is identified as the master product for the general instruments processing category
and is as follows (see Tables D.16 and D.17).

— The design of items in the set comprise pin joints, box locks, metal bowls, tubing and cotton fabric.
The greatest challenge is from the set of instruments that are contained in a paper/plastic peel
pouch and a dedicated reusable container. Classification is a7 and the estimated steam penetration

resistance is e7.
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— The material used is stainless steel and cotton. Classification is b2.

— The weight of the Items in the set range between 50 g and 1 000 g and the total weight is 22 000 g.
Classification is c3.

— Thesterile barrier systemis arigid reusable container. Classification is d3 and the steam penetration
resistance is e3.

Table D.16 — Content: Family member 6 (master product)

Ttem Description No Ttem Description No

1 Forceps 59 10 Basin medium 1

2 Towel clip 8 11 Basin small 1

3 Single tooth tenaculum str 2 12 lodine cup 1

4 Needle holder 6 13 Medicine cup 1

5 Scissors 6 14 Gauze sponge 4x4 12

6 Knife handle 4 15 Tubing 1

7 Tissue forceps 11 16 Paper/plastic peel pouch 5x 9 1

8 Surgical towel 3 17 Traytwith lid 1

9 Cotton balls 12 18 Rigid reusable sterilization containgr |1
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Table D.17 — Analysis — Family member set 6: Master product

Attribute Description Code Steam
penetration
resistance
(estimated)
General Comprises a collection of medium to heavy weight instruments e7
description made from stainless steel, arranged on a surgical towel in a
perforated metal basket inside a rigid reusable sterilization
container.
Total weight approximately 22 000 g
Design Solid al el
Perforated tray al e3
Pouch with tissue forceps in micro instrument tray sealed inside |a7 e7
metal sterilization container
Basin sets a3 3
Cotton balls a1 e3
Tubing 25 o5
Material Stainless steel b1l el
Cotton fabric towel b2 e3
Cotton balls b2 e3
Plastic tray b2 el
Paper/plastic peel pouch b2 e3
Latex tubing b2 e5
Weight 50gto1000g cl el
c2 el
c3 el
Sterile bdrrier Reusable metal sterilization container d3 e3
system ahd/
or packaging
system
D.1.12 Broduct family

The product family assigned to family member set 6 is PF29. Analysis of the setisillustrated in Table D.1

The assignment of RF29 and steam penetration resistance e7 is based on the instruments contained
a paper/plastic peel pouch placed inside a rigid reusable sterilization container. Family member 6
the high¢st weight of the processing category and contains all the items identified in the other fami
member$ as the most difficult to sterilize. Family member 6 is identified master product for the gener

IS

hl

instrumentcategory.
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