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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.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

he ISO list of patent declarations received (see www.iso.org/patents}):

Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.

Thi
pro
Tec

Hucts and catheters, in collaboration with the European Committee for Standardiza
hnical Committee CEN/TC 205, Non-dctive medical devices, in accordance with the Agt

technical cooperation between ISO and GEN (Vienna Agreement).

Thi

5 fourth edition cancels and, replaces the third edition (ISO 11608-1:2014), which

technically revised.

The

main changes are as follows:
relocation of contentto the other parts of the ISO 11608 series, as appropriate (see Figu

added language to address the case when a platform NIS is applied for different ther
users;

the health care professional who prescribes the medication (see Clause 1);

défined “bolus”, and confirmed that this document is focused on bolus (fixed dose) de

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct

trade name used in this document is information given for the,eonvenience of users ar

5 document was prepared by Technical Committee ISO/TC 84, Devices for administration ¢

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
herence to
[TBT), see

f medicinal
fion (CEN)
eement on

has been

e 1);

hpeutics or

clarified\that the “user” referenced in this document is the patient receiving the therapeuftic, and not

livery (not

basal bolus), so as to distinguish from the definition in [EC 60601-2-24 (see Clause 1);

clarified the references to 1ISO 13485, 1S0 14971 and IEC 62366-1 (see 5.1.2,5.3 and 5.4, re
and exclude any reference to an equivalent standard;

elimination of the term “essential performance” and defined “primary functions” - thos

spectively)

e functions

for which failure would “directly” result in “new and unacceptable harm”. This is to eliminate
confusion with use of the term essential performance in IEC 60601-1 (see 5.7.2, Clause 7 and

Annex H). Further, there is a focus on “unacceptable harm” and not just “risk”;

clarification of the recommendations for sample sizes for primary functions (Clause 7),

simplified

the number of rules from 3 to 2 (see 7.4.2.1), and updated the recommended sample sizes (see

Table 3), but confirmed that different sample sizes can be chosen, if justified [see Clause

© IS0 2022 - All rights reserved
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— the rationale for different sample sizes for free fall testing between system designations A/B and
C/D was clarified (see 10.3.1 and Annex A);

— differentiated lighting levels for user legibility - the ability of the user to read the labelling in normal
use conditions (see 11.2) and inspection for defects (see 11.3);

— rationales in Annex A were expanded to address clauses throughout the document.
Alist of all parts in the ISO 11608 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
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Introduction

This document covers needle-based injection systems (referred to as NISs) intended for human

use. It provides performance requirements and characteristics so that variations of desi
unnecessarily restricted. The document does not cover needle-free injectors.

Because of the anticipated variation in the designs of NISs, this document tends to specify th

gn are not

e results of

the design effort instead of the physical and construction requirements used as the basis for NIS design.

The ISO 11608 series deals Wlth "hand held” or “on- body dellvery systems [OBDSS) By

the potential for injection site trauma. For NISs with larger delivery Volumes or physical
qhiring a longer time to deliver, OBDS might be more practical. The OBDS would likely exi

clinical relevance (e.g. medication efficacy) as would be the case-with insulin patch
itional infusion pumps (e.g. [EC 60601-2-24, ISO 28620) associated~with continuous dg
1lin). However, while this document is not intended to directly applyto these pump produ
fain requirements and tests methods that can be used to help design and evaluate them.

The
its

spe
inte
am
dev|
var

design specification. The sampling plans, preconditioning criteria and other aspects
rified in these documents are intended to verify the.design at a high confidence level. T
nded to stipulate lot release acceptance criteria (AQL, p-content, probability, etc.) asso
pnufacturing process. The ISO 11608 series includes other aspects beyond dose accurac
elops the requirement for functional stability-and offers additional statistical approacheg
able and attribute data) in satisfying the vatious NIS design verification requirements.

Figlire 1 illustrates the correlations between the different parts in the ISO 11608 series
apﬁicable standards.

hand-held,
inistration
id instability
properties
5t as either

y anchored,
, the time or
ignce rather

pumps or
livery (e.g.
cts, it does

[SO 11608 series includes requirements for design verification of the NIS’s conformpance with

of testing
ey are not
fiated with
. Finally, it
(e.g. use of

and other
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START
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.

Hand-held
or on body delivery
system?
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.

Component
accessory intended

Out of scope
END

Apply ISO 11608-1 to NIS

and

assess design and intended use of NIS and accessory to identify
other applicable parts of the ISO 11608 series

The design requirements related to system function are presented as to assist manufacturers during
the design phase. However, these design requirements do not replace system testing of the components

viii

If

Then

System uses a pen
needle

Apply ISO 11608-2 to
double-ended pen needes

System uses
hypodermic needles

Apply ISO 7864 to
hypodermic needle for use with NIS

System includes
containers, reser-

Apply ISO 11608-3\te

1SO 11608 (series) conforman
for NIS (apply ISO 11608-1 an
other applicable parts of the

automated funetions

—— voirs and,/or inte- — coptainers, ;ege'r(\i/oirshand
grated fluid paths integrated fluid paths
1 5 System includes > Apply ISO 11040-8
prefilled syringes to'prefilled syringes
|, System contains > Apply ISO 11608-4 to
electronics NIS containing electronics
| System has Apply ISO 11608-5 to

automated functions of the NIS

ISO 11608 series or reference
standards identified based on [
NIS design and intended use)

Systen{ includes > Apply ISO 23908
sharps protection to sharps protection
Apnly IS0 11608-6ta
System 1s on-body on-body delivery systems
System is intended
for use by persons > Apply ISO 11608-7

with visual
impairment

to NIS

Figure 1 — ISO 11608 series road map
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and, where possible, direct communication and/or quality agreements between system component

manufacturers.

Materials to be used for construction are not specified, as their selection will depend on the design, the

intended use and the process of manufacture used by individual manufacturers.

There are other international and national standards, guidance publications and, in some

countries,

national regulations that are applicable to medical devices and pharmaceuticals. Developers and

manufacturers of NISs are encouraged to investigate and determine whether there are
requirements relevant to the suitability and safety of their products.

Thifdocument 1S written with the understanding that each system will be verified and vd

any other

lidated for

each therapeutic or medicinal product for which it is intended to be used. If the same systerh is able to,

with no or minimal changes, deliver more than one therapeutic or medicinal product,dueto

the nature

and uniqueness of the combination of the delivery system and therapeutic or medieinal progluct, it will
be ¢onsidered another product and each combination should be addressed indigidually in accordance

with the requirements of this document. This does not preclude leveraging information and
sysfems as long as there is sufficient information to support the unique combination under de

Finally, manufacturers are expected to follow a risk-based approach during the design, de
and manufacture of the NIS. Given that each product can deliver different medicinal produ
have a different intended use, this can result in product-specific requirements and test me
differ from what is outlined in this document. It is expected thata risk management proces
to jlistify and document:

lata across
velopment.

velopment,
cts and/or
thods that
5 is applied

— |any exclusions/deviations from requirements, specifications, methods or limits contained in

or referenced in this document when they are net directly applicable and/or appropj
system. These new or modified requirements cdi*be more or less restrictive as they ar
the specific NIS (including the medicinal product); and

— |any substitutions or omissions of requirements, specifications, methods or limits unig
specific NIS (including the medicinakproduct), when those provided in this docume
applicable and/or appropriate to theNIS.

The flexibility provided in this document allows it to be applied to many different device anc

iate to the
P unique to

ue to each
nt are not

| medicinal

profduct combinations. Howeverpit makes it difficult to make a general declaration of conf¢rmance to

the|document. As such, when making any declaration of conformance to this document, sp
devjiations, exclusions, substitutions, and omissions supported by adequate justification in
file

ecify these
the design

© IS0 2022 - All rights reserved
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Needle-based injection systems for medical use —
Requirements and test methods —

Part 1:
Needle-based injection systems

Thi
for
be
deli

Thi
pre

It is
acc
unl
the
cov

Exc

Scope

5 document specifies requirements and test methods for Needle-Based Injection Syst
single-patient use intended to deliver discrete volumes (bolus) of medicinal product,
Helivered through needles or soft cannulas for intradermal, subcutaneotis and/or inti
very, incorporating pre-filled or user-filled, replaceable or non-replaceable containers.

5 document applies in cases where the NIS incorporates a prefilled)syringe. However, g
Filled syringes defined by ISO 11040-8 are not covered by this document (see exclusions |

important to note that other functions and characteristics of the prefilled syringe, sy
iracy, are subject to the requirements (delivered volume) in ISO 11040-8 and not this
bss the addition impacts the delivery function (e.g. adnechanism that intends to resty
plunger movement, which would limit the dose delivered). In that case, the system is
ered by this document and applicable requirements‘of the ISO 11608 series.

uded from the scope are:
stand-alone prefilled syringes defined by [SO 11040-8 (with noted exceptions above);

NISs that provide continuous deliveryand require a delivery rate clinically specified in th
product labelling or determined by a physician based on clinical relevance (i.e. medicati
as would be the case with insulin patch pumps or traditional infusion pumps (e.g. IEC €
[SO 28620) associated with:continuous delivery of medicinal products (e.g. insulin);

NISs with containers that can be refilled multiple times;

they are dedicatéd accessories (a component necessary for primary function, whether
the originalkitted product or not);

NISs inténded for dental use;

NiSs'ititended for different routes of administration (e.g. intravenous, intrathecal, intrad

NO

E metc thot o sceceliadadaaiaght bapafie oo Alosonatce 0 o Jdo o0,

bms (NISs)
which can
amuscular

tand-alone
helow).

ch as dose
document,
ict or stop
completely

e medicinal
dn efficacy)
0601-2-24,

requirements relating to methods or equipment associated with user filling of containers unless

ncluded in

cular).

TTIIC ST PpToOtOCTes—trrat of - CACTOOC O T g e OoCTICTIe 11 O CTeTCTIeS— it oS ot ae— o

completely fulfil the basic safety and effectiveness of such products.

2

Normative references

#t might not

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

ISO

©IS

14971:2019, Medical devices — Application of risk management to medical devices

02022 - All rights reserved
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ISO 16269-6, Statistical interpretation of data — Part 6: Determination of statistical tolerance intervals

ISO 23908, Sharps injury protection — Requirements and test methods — Sharps protection features for
single-use hypodermic needles, introducers for catheters and needles used for blood sampling

IEC 60529, Degrees of protection provided by enclosures (IP Code)
[EC 62366-1, Medical devices — Part 1: Application of usability engineering to medical devices
IEC 60068-2-6:2007, Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

3 Termis and definitions
For the puiposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following@ddresses:

— ISO Onlline browsing platform: available at https://www.iso.org/obp

— IEC Elgctropedia: available at https://www.electropedia.org/

31
accessory
article or sppplementary part used in conjunction with a needle-based injection system (3.15)

3.2
bolus
discrete qyantity of medicinal product

3.3
container
componen{(s) of the needle-based injection system (3y15) used to hold the medicinal product

Note 1 to ¢ntry: Containers can be integrated:into the needle-based injection system (3.15) at the poirfft of
manufacturfe or assembled into the needle-based injection system (3.15) at the time of use.

Note 2 to g¢ntry: The container can bewthe primary container closure (3.17) if provided pre-filled by|the
manufacturer or a reservoir (3.20) if filled)at the time of use.

3.4
deliverable volume
contents of the container (3:3) that can be expelled by operating the needle-based injection system (3{15)
in accordir]g to the instructions for use (3.10)

Note 1 to enftry: Deliverable volume can be less than the fill volume.

3.5
design spe¢cification
functional, performmance, usabitity or safety characteristicof a mreedie-based injection systernm t3:15),
developed from design inputs, that is confirmed during design verification

Note 1 to entry: The focus of this document is design verification; it does not specify how to perform design
validation.

3.6
dose delivery efficiency
ratio of expelled volume to fill volume

Note 1 to entry: Delivery efficiency can be used to evaluate dose accuracy (3.7) for needle-based injection systems
(3.15) designed to fully empty single-dose containers (3.3) filled by the user.

2 © IS0 2022 - All rights reserved
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3.7
dose accuracy
difference between the intended dose and the delivered dose

3.8
fluid path
pathway the medicinal product follows from the container (3.3) to the targeted delivery site

Note 1 to entry: This can include a reservoir (3.20).

39

fungtional stability
abiliity of a needle-based injection system (3.15) to maintain its primary function (3.18) aver
perjod of time and/or number of actuations

Note 1 to entry: See Annex D for further information.

3.1

instructions for use

IFU

dirgctions provided by the manufacturer for the correct handling and operation of the n
injeftion system (3.15)

3.11
int¢nded dose
amg@unt of medicinal product intended to be delivered at one time

3.12
in-yse life
perjod of time or number of actuations during which the needle-based injection system (3.15]
primmary functions (3.18), when used according'to the instructions for use (3.10)

Note 1 to entry: For system designations A and B, this might be defined by battery life, total num
deliyered or a combination of these or othet factors.

Notg¢ 2 to entry: For system designations C and D from first breach of sterility/primary container cl
thrqugh its last dose delivered.

3.13
mapufacturer-filled
pretfilled with the medicinal product by the manufacturer

Note 1 to entry: Seealso primary container closure (3.17). See 1SO 11608-3:2022, Annex F.

Note 2 to entryy This medicinal product can be in liquid form or lyophilized form with diluent.

a specified

bedle-based

maintains

ber of doses

psure (3.17)

3.14

minimum deliverable dose

for heedte-based-infection-systerm{3=+t5)+ 7

the minimum dose the system is capable of delivering
3.15

needle-based injection system

NIS

injection system intended for parenteral administration of medicinal products using a
cannula and a multi-dose or single-dose container

© IS0 2022 - All rights reserved
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3.16

pre-set dose

individual amount of medicinal product selected for injection ahead of the use of the needle-based
injection system (3.15)

Note 1 to entry: The doses can be pre-set by the manufacturer or the user.

3.17
primary container closure
PCC
container (3.3) in direct contact with the medicinal product whose primary purpose is to contain and
protect thd medicinal product during transportation, storage and use

Note 1 to enftry: The PCC is manufacturer-filled (3.13).

3.18

primary fiinction

function OI operation of the needle-based injection system (3.15), which, if it dees’not perform to
specificatipns during use, would directly result in a failure to accurately deliver the medicinal prorxuct

via the corfect route and/or directly result in unacceptable harm to the patient

Note 1 to eptry: At a minimum, this includes the dose delivery function, achieyed through assessment of fose
accuracy (3{7). See also 5.7.2.

Note 2 to eptry: Primary function is related to the definition of "essential performance" in IEC 60601-1, but
differs in the following ways:

— accurafe delivery of the medicinal product via the correct route, i.e. clinical function, independent of the
potentijal for harm to the patient; and

— functions and operations where a failure can cause(a situation where the product can directly cause
unacceptable harm to the patient, even if these would-be considered “basic safety” in IEC 60601-1.

Note 3 to entry: See Annex H.
3.19

priming
actions thgdt make the dosing mechanism of the needle-based injection system (3.15) ready for use

EXAMPLE Removing air from the-fluid path.

3.20

reservoir
container (3.3) supplied)empty that is in direct contact with the medicinal product once filled by|the
user

Note 1 to eptry: The reservoir's primary purpose is to contain the medicinal product prior to the initiatign of
delivery.

Note 2 to entry: See ISU 11608-372022, ANNex T

3.21

residual volume

volume of medicinal product remaining within the needle-based injection system (3.15), after dose
delivery has been completed

Note 1 to entry: In the case of a needle-based injection system (3.15) that incorporates a connecting pathway to a
separate, non-integral needle or cannula, the residual volume will include the volume within the said connecting
pathway [this applies to both single-use and re-usable needle-based injection systems (3.15)].

3.22
residual scale
scale that indicates the remainder of medicinal product in the container (3.3)

4 © IS0 2022 - All rights reserved
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3.23
shelf life
maximum length of time (usually measured in months or years) from the point of manufacture to
release into the supply chain up to the point of first use

3.24
system designation
means of delineating different types of needle-based injection system (3.15) by whether the (medication)
container (3.3) is replaceable or non-replaceable, and if that container is intended to contain multiple
doses or a single dose

ISO 11608-1:2022(E)

Not

3.2
use
fille
con,

4

P

me|
set|

set|

me|

me

g SO

I~

>

D

as

as

as

b 1 to entry: See Table 1 for system designations.

r-filled
d via a manual or automated process by the user from a separate medicinal product
Lainer, or reconstituted (e.g. if in lyophilized form)

Symbols

Measured value of parameter of interest other than dose aCcuracy
Parameter of interest other than dose accuracy (e.g-dialling torque)

One of any pre-set doses (expressed as a volume)in millilitres) used in determinif
accuracy for a given NIS

The volumetric measurement value for a given V,

sev €Xpressed in millilitres

The gravimetric measurement value for a given V,

ev €Xpressed in grams

Density, expressed in grams peirmillilitre

Probability content

Number of NISs required for a given test

Replicate, a randoem sequence of different dose volumes tested

Number of medSurements

The sampleé mean; when based on a random sample, an estimate of the true mean

Thessample standard deviation; when based on a random sample, an estimate of the
ard deviation

or diluent

g the dose

frue stand-

p, and number of measurements, n, conducted. The k-value is found in Annex B

Dialling resolution, the minimum dose setting increment of the NIS

|~ kvalue, ortolerance limit factor, determined from the confidence level (95 %), probability content,

Absolute error, in millilitres, used to define the upper and lower specification limits for a pre-set

dose in absolute terms

Relative error, as a percentage, used to define the upper and lower specification limits for a pre-

set dose in relative terms

The transition point volume, in millilitres, at which the upper and lower specificatio
V..« change from absolute terms to relative terms:
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Py = (100 xa)/p
Pys,  Upper specification limit for a given P,
Pi5;.  Lower specification limit for a given P,
Vys  Upper specification limit for a given V,

Vis,  Lower specification limit for a given V,

5 Requfrements

5.1 General

5.1.1 This document addresses requirements for the NIS as a system.

5.1.2 Fop the design and development of the NIS, a QMS such as ISO 13485:2046, 7.3 can be used.

5.1.3 Pripr to design verification, the manufacturer shall establish the:NIS design specification by
considering the characteristics required for both the NIS (e.g. actuationspring force, material selectjon)
and medicinal product (e.g. shear, formulation viscosity, storage temperature, expiration dating). Jnce
the design|specification is established and representative samples have been fabricated, NIS degign
verificatiof, in accordance with this document, shall be conducted:

Figure 2 rgpresents the relationship of this document with:the’design and development processes.
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Define NIS type

Y

Define NIS characteristcs -
(device and medicinal product) Medicinal product

v

Establish NIS
design specification

Y

Define Define
P primary specification
function limits

v Y

Risk assessment l_SO 116_0_8'1_
(conduct multiple Design verification Conduct other design Vel;Iiication
times throughout) activities, which may include some
of the following, as apprdpriate:

. Markin \\
General design labelli gg} Bi ibili
requirements aé@—‘ * olocom patibility
a o Sterility
\ ¢ Pyrogenicity
* e Particulates
¢ Shipping
» Drug compatibility
Establig‘h,Qequirements e Sharps injury protection
est methods ¢ Electronics
AN » Automated functions
* ¢ Double-ended pen-neeflles
¢ Reservoirs
N’ o Adhesion
}rimary function(s)

Visual inspection N ey
funtions

Container inspection NOTE The list is not exhaustive

Figure 2 — Design verification flow

5.1.4 The manufacturer shall confirm that the materials of construction are appropriate for use by
the intended user population and materials selected are compatible with the medicinal product.

NOTE Assessment of compatibility of materials of construction is addressed in other documents.

5.2 System designations

Given the differences in NIS designs and containers (e.g. multi-dose, single-dose with partial
evacuation, and single-dose with full evacuation), the following system designations are provided
to clearly associate the appropriate test and dose accuracy method with the injection system under
consideration. Containers can be either manufacturer-filled or user-filled. Table 1 shows the various
NIS system designations.

©1S0 2022 - All rights reserved 7
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Table 1 — System designations

Multi-dose container

Single-dose container

NIS with replaceable container

A

Each container holds multiple doses,
the size of which may be fixed or
variable (set by the user)

Bl

Each container holds a single dose,
and the entire deliverable volume is
expelled

B2

Each container holds a single dose,
and a portion of the deliverable

volume is expelled

NIS with ng
which is int
bled

n-replaceable container
egrated, or user assem-

C

The container holds multiple doses,
the size of which may be fixed or
variable (set by the user)

D1

The container holds a single dosgq,
and the entire deliverable volume is
expelled

D2

The container holds a single dosgq,
and a poptien of the deliverable
volume‘is-expelled

5.3 RisK

The manuf]

approach

acturer shall perform risk analysis, risk evaluation, risk control, evaluation of residual

acceptability in accordance with ISO 14971:2019, Clauses 4 to 8

NOTE 1

(i.e. medici
specificatio
specified m

Risk mana

identif]

identif
NIS (t
provi

All additio
in or referg

NOTE2 1§

NOTE3 1§
user, versug

d in this document.

position, NI

5 ofientation).

bement tools shall be used to accomplish the following:
y primary functions of the system/in relation to the intended use of the NIS;

y, establish and add requiréments, specifications, methods or limits unique to each spe
king into account the medieal condition for which the productis intended), when they are

or additional understanding about risk approach, see Introduction.

risk

hiven that many of the NIS products covered in thisidocument will be assessed as a unique syqtem
hal product-device combination product), thereswill be instances where relevant requiremsg
hs, methods or limits will not be specified in'¢the ISO 11608 series. Additionally, those that
ght not be directly applicable and/or appropriate for the NIS product being assessed.

nts,
are

Fific
not

ns, deletions and-modifications of requirements, specifications, methods or limits contained
nced in this document shall be documented and justified.

Risk approach can include foreseeable “worst case” NIS use-cases (e.g. NIS regularly carried by
being stored until immediately before use), conditions, requirements, or configurations (e.g. year

5.4 Usability engineering

A usability engineering program in accordance with IEC 62366-1 shall be applied. It shall include
addressing use risks and tests and/or assessments throughout the development and as part of the
design verification.

5.5 Uncertainty of measurement and conformance with specifications

Uncertainty of measurement shall be evaluated and expressed.

NOTE 1

ISO/IEC Guide 98-3 (GUM) provides guidance on uncertainty of measurement.

© IS0 2022 - All rights reserved
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In addition, 6.1 provides specific requirements for the repeatability and reproducibility of the test
apparatus for the measurement of primary functions of the NIS.

Uncertainty of measurement shall be considered when establishing conformance of physical
characteristics of the NIS with specifications.

NOTE 2

geometrical product specifications.

5.6 General design requirements

a)

b)

d)

)

g)
h)

j)

ISO 14253-1 provides guidance on decision rules for proving conformity or nonconformity based on

Medicinal product shall be visible prior to use of the NIS (e.g. before use, during prepar
etc.) to enable inspection.

If any reconstitution or mixing of compounds is required to prepare the NIS for operat
be possible for the user by visual or other means to confirm that this actionchas been s
completed.

If exposure to light to enable the user to view the product could adversely affect thg
product and/or therapy, this shall be addressed in the risk assessment.

It shall be determined, by risk assessment, if a residual scale}s required and how ny
deliverable volume shall be visible.

NISs shall be designed in such a way that if the contaiuer is manufacturer-filled, the
volume shall be consistent with the volume that is declared on the label of the containe
they are designed, with the exception of system designations B2 and D2.

User-filled NIS reservoirs shall be designed in such a way that they are capable of being f|

ition steps,

on, it shall
liccessfully

medicinal

uch of the

Heliverable
I for which

lled to and

delivering the intended deliverable volumegIfithe user is provided a pre-measured VO]LIHE, it shall

be ensured that when the volume is transferred in accordance with the instructions for
reservoir contains adequate medicinal product to ensure the intended dose is delivered
is provided with a volume greater than a single intended dose, feedback shall be prov|
user that an intended volume has'been filled.

In cases where the volume is\provided pre-measured, it is recommended that the NIS ind
an intended volume has beert filled.

The risk of under- and over-filling should be assessed.

NISs where the user’is required to set the dose, shall provide indication (by visual and ei

se, the NIS
If the user
jded to the

licates that

ther tactile

and/or audible'means) of the dose setting action. Once set, the NIS shall provide an inldication of

the dose that'has been set. This information can be displayed in drug-specific units (e.g|

millilitres,

milligrams; international units) or in a unit of measure (e.g. number, letter, percentage) gqppropriate

for the-drug to be delivered.

NISs where the manufacturer has set the dose shall indicate the dose on the NIS or

the system

labelling _as appropriate
(=] Uy T

The NIS shall indicate, at least by visual means, that it is ready for delivery.

The state of the NIS, when ready to deliver a dose, shall be different from its state when the dose

has been delivered. The difference shall at least be visible.

The NIS shall indicate by visual, audible or tactile means, or any combination of these that the
delivery operation (e.g. injection stroke) has been completed. These means should be appropriate

to the intended use of the NIS.

NISs with system designation B2 or D2 shall be designed in such a way that under normal use

conditions, it shall not be possible to deliver the residual volume following actuation.

© IS0 2022 - All rights reserved
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k)

D

NOTE The figure is reproducéed from ISO 8124-1:—, Figure 26.

p)
q)

10

Variable dose NISs with system designation A or C shall be designed so that they:

1) do notallow alarger dose to be set than the remaining deliverable volume; or

2) donotallow dose delivery if the set amount exceeds the remaining deliverable volume; or
3) indicate the amount of medicinal product delivered; or

4) indicate the amount of medicinal product not delivered (of the set dose).

Fixed multi-dose NISs with system designations A or C shall not allow setting of the dose if the
remaining deliverahle volume is insufficient for the full fixed dose

If any[component intended to be removed from a NIS fits entirely in any orientation-into|the
small part cylinder shown in Figure 3, without compressing the component, then the NIS-shalll be
accompanied by an age warning (see Annex E).

Dimensions in millimdtres

+0,1

254 0
57,1 0

Figure 3 — Small part cylinder

Under normal conditions of use, the expected exposure to or contact with the medicinal product for
which p NIS is specified for shall not adversely affect the primary functions of the NIS (see Annex G).

Claims of ingress protection (IPXX) shall be tested in accordance with applicable clauses of
[IEC 60529. This applies to all NISs with claims of ingress protection, including those without
electronics.

Biocompatibility of the NIS shall be established in accordance with ISO 10993-1 (see also Annex C).

The NIS shall maintain its primary functions after exposure to the conditions under which the
finished product will be shipped.

When the NIS labelling specifies the use of a specific brand accessory, component or part that is not
provided with the NIS, regardless of whether its use is optional or required, it shall be confirmed
that the NIS and the accessory perform as intended when used together, and that the combined use

© IS0 2022 - All rights reserved
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does not introduce new and unacceptable risks to patient safety. Likewise, separately delivered NIS

components shall be tested and demonstrated to be functionally compatible.

In the case where the medicinal product requires preparation (e.g. reconstitution or

mixing) in

the NIS prior to delivery to the patient, the medicinal product exiting the fluid path shall meet its
specification (e.g. content uniformity in accordance with applicable pharmacopeial requirements)

throughout the delivery.

NOTE 1

Automated medicinal product preparation requirements are covered by ISO 11608-5.

t) The quality of the medicinal product shall meet specifications after transfer to, contact with,

Storage i, O delivery through the NIS.
NOTE 2  Medicinal product compatibility is addressed in ISO 11608-3.
u) |Cleaning processes for the NIS described in the instructions for use, shall be assedsed to not
adversely impact the primary functions of the NIS.
v) |The NIS shall not compromise container or fluid path sterility.
w) [When the design of the NIS is such that the user does not have contrel over the depth tg which the
needle is inserted, injection depth control shall be considered an atitomated function.
NOTE3  Automated functions are addressed in ISO 11608-5.
x) |If sharps protection is claimed, the requirements of ISO 23908 shall be fulfilled.
y) |Any marking on the NIS that is needed for the safe use of the NIS shall remain visible, pnd legible
when used, stored and cleaned in accordance withthe instructions for use.
5.7 Design verification
5.711 General
Verjfication of the design specifications shall be conducted on product representative of final NIS.
Ver|fication can be performed through many mechanisms, including testing. The adequacy jof the type
of vierification used shall be justified and documented. When testing is used, such as accorfding to the
methods contained, or referenced in this document, the verification (other than for primary functions -
see[5.7.2) shall ensure a probability content of 95 % (with 95 % confidence) unless a different probability
confent is determined®e be appropriate by risk assessment. Testing (other than for primary functions
- see 5.7.2) shall be conducted without preconditioning, at standard atmosphere, unless the hormal use
cas¢ of the product indicates an alternative test condition.
5.7/2 Primary functions requirements
Prifnary; functions shall be identified through an assessment of the risk associated with dach design

spe[Fification (see Figure 2). At minimum, primary functions shall include the dose delivery flunction, as
specified by the dose accuracy requirements.

Primary functions shall be assessed in accordance with Table 3 conditions and preconditions based
on the system designation. The NIS shall maintain its primary functions after being subjected to
test methods described in 10.1, 10.2 and 10.3 and in accordance with risk-based acceptance criteria
described in 7.4.5.

All additions, deletions and modifications of requirements, specifications, methods or limits contained
in or referenced in this document shall be documented and justified.

NOTE1 The identification of primary function can be iterative. The manufacturer might have to revisit the
process of identifying the primary functions during the lifecycle of the NIS.

©1S0 2022 - All rights reserved 11
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Even though there might be many potential causes for a NIS failing to perform its primary function, it
is recommended to focus on the "top level" characteristics or functions as the primary functions to be
assessed in testing. For example, multiple design characteristics combine to ensure an accurate dose is
delivered, but only "dose accuracy"” needs to be identified as a primary function. Tracing the sub-level
characteristics (e.g. fill volume, spring force, component dimensions etc. that can result in inaccurate
dosing) that support the top- level primary functions can help in performing root cause analysis of a
failure of the NIS to meet the primary functions.

NOTE 2  Maintenance of the integrity of the sterile barrier of the device portion of the NIS, although not a
"function”, can be assessed after each preconditioning in Table 3, if determined to be appropriate by risk
assessment.

NOTE3  Rrimary functions selection of the NIS can be affected by what is known about the specificmedical

condition th
example, NI
canrequire

e product will be indicated for and/or understanding of the properties of the medicinal preduct
Ss containing medicinal products for the immediate treatment of acute, life-threatening condit|
a greater selection of primary functions than those for chronic, non-life-threatening-conditions.

For
jons

6 Reagent and apparatus

6.1 General

the
and
nce
ling
uge
uld

Any suitabfle test system can be used for the measurement of primaryfunctions of the NIS, when
required accuracy (calibration) and precision (Gauge R&R) can be\gbtained. The repeatability

reproducilfility (Gauge R&R) of the test apparatus shall be no greater:than 20 % of the allowed tolerd
range for gny given measurement. For one-sided tolerances, aninterval shall be established by adc
the missing end-point (i.e. not as a specification limit). For destructive test measurements, the G3
R&R shall be no greater than 30 % of the allowed tolerance«range. At a minimum, the Gauge R&R sh

cover =2 stlandard deviations (thereby covering approxitately 95 % of the variation).

the
n of

NOTE n extra end-point for one-sided tolerances.can be based on physical limitations of the NIS or
measuremept system (e.g. noting that a duration of tifiie cannot be negative), or be based on the distributig
the measur¢ment results (e.g. setting the end-point-six times the standard deviation from the mean).

For attributive methods, an attribute Gauge-R&R shall be used. The total effectiveness:
FE= Neoprect.
Niptal
shall be at Jeast 0,90 (90 %), and the probability of a false acceptance:
Pep =2
reject
shall be no|more-than 0,025 (2,5 %).
where:
Nyotal is the total number of assessments made
Neorrect 1S the number of correct assessments made
N is the number of rejectable items (i.e. items that should be rejected), but which have
been accepted (false acceptance)
Mpeject is the total number of rejectable items
EXAMPLE A measurement system with a measurement specification limit of £0,01 ml (range of 0,02 ml)

comes out of the Gauge R&R with a precision/tolerance ratio of 20 %, which means that the Gauge R&R
(4 standard uncertainties) equals 0,02 ml/5 = 0,004 ml. The uncertainty of the measurement is #2 standard
deviations (GUM), which equals 0,002 ml.
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6.2 Testliquid

The test liquid shall be either the medicinal product intended to be injected by the NIS, or a liquid with
physical properties that mimic the original medicinal product for the respective test.

6.3 Test surface for free-fall testing

The test surface shall be made of smooth, hard, rigid steel of 3 mm thickness, backed by wood whose
thickness is greater than 10 mm and rigidly supported.

7

Assessment of dose accuracy and other primary functions

7.1l General

WhEn testing is used to assess conformance of primary functions, this is performed by se

test

for

h given test. For dose accuracy, in the specificinstance of user-filled single-dose NISs desig

ecting and

ing a variable number of NISs. The number depends on the container and pérformance requirements

hed to fully

empty the deliverable portion of the container, accuracy can be evaluated as dose-delivery efficiency. In

the
the

container, one-sided accuracy can be evaluated as the minimumydeliverable dose.

Asspming that the measurements are normally distributed{(or can be transformed to n

tha
bas
pro

p) ¢
be {

one

pro

7.2

7.2

For
V
con

The following equation can be used to convert gravimetric measurements to volumetric:

The rollowing subclauses describe the sampling requirements Ior dose accuracy.

nehss DY using the dengity; p, (expressed in grams per millilitre) for the test liquid at env

all measurements are independent, the following methods enable measurements to be

bability (confidence level) that the interval will contain at least a proportion (probabil

ress”.
Dose accuracy

1 General
dose measurements recorded gravimetrically (in grams), these recordings are converted

ditions. Determine‘the dose delivered, G

G

< “meas
Vmeas =
P

instance of manufacturer-filled single-dose NISs designed to fully.empty the deliverabld portion of

rmal) and
ised as the

s for determining a statistical tolerance interval for each V,, i.e. an interval where therle is a fixed

y content,

f the true population from which the sample is(taken. If the data is not normal or is pot able to
ransformed to normal, refer to Annex F. Thel\statistical tolerance interval is either two-sided or
sided and the limits of the interval are called “statistical tolerance limits” or “natural limits of the

fo volumes,
ronmental

meas» Dy reading the balance after completion of the injection
strake or as specifiédin the instructions for use.

Table 2 provides a summary, by system designation, of the subclauses that are required in order to
complete an assessment of dose accuracy.

Table 2 — Dose accuracy assessment matrix

) System designation
Dose accuracy matrix
A B1 B2 C D1 D2
Determine doses needed 7231 | 72321 723.2.2.| 7231 |72.3.21|72.3.2.2
Determine accuracy limits 74.2.1 7.4.2.2 74.2.1 74.2.1 7.4.2.2 74.2.1
©1S0 2022 - All rights reserved 13
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Table 2 (continued)

] System designation
Dose accuracy matrix
A B1 B2 C D1 D2
Determine last-dose accuracy limits (variable 743 N/A N/A 743 N/A N/A
dose only) — —
Calculate last-dose error (variable dose only) 7.4.3 N/A N/A 74.3 N/A N/A
Srzﬂ;;llate dose delivery efficiency (user-filled N/A 744 N/A N/A 744 N/A
Calculate tolerance intervals 7.4.5 7.4.5 74.5 74.5 745 TALE

See Annex|F for a detailed discussion of sampling plans for both variable and attribute data.

7.2.2 Ddsing regions

For multi-dlose containers, the dosing regions are illustrated in Figure 4 (a cartridge-is shown aj
example). Different container designs require verification that all three regions (full, half-way used
almost empty) perform predictably.

an
and

—_ s — — — — =

Key
1 front 1{3 (almost empty)
2 middle[l/3 (halfway used)
3  rear 1/B (full)

NOTE1  Iif the sum of the doses set is greater than half the deliverable volume of the container, the contafiner

can be divided into two regions.

NOTE 2 IIf the sum of the doses set isgreater than the deliverable volume of the container, the container ca|
considered pne region.

Eigure 4 — Schematic showing three dosing regions

7.2.3 Dadgse settings

h be

7.2.3.1 Multi-desecontainer(system-designations-A-and-(C)

7.2.3.1.1 Variable dose NISs

a) To conduct these calculations, pick three dose sizes which will each be called V. These three

values shall be called a minimum (V,;,), a midpoint (V,,,;4) and a maximum (V).

in
b) One dose of each V,,, is taken from each container.
c) Allreplicate sequences are tested (Vi Viniar Vinax Vmax' Yininy Viias €£€2)-

Rl Vmin' Vmid’ |4

max

%

max’

RZ V Vmid

min’
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d)

7.2

7.2

7.2

For
unl

For
tha
bra

7.2.

7.2.

Three dose sizes are used; V. is equal to minimum (V,

7.2.

ISO 11608-1:2022(E)

Ry Viiar Vinine V,

m min’ ¥ max
R4 Vmid' Vmax' Vmin
R5 Vmax’ Vmin' Vmid
R6 Vmax' Vmid' Vmin

For a given test, dose accuracy shall be evaluated by delivering and measuring V,, in combinations

of injection cycles or replicates (random sequences of the three pre-set doses, V).
sequence of three pre-set doses can occur in six possible ways (Ry, R,, R3, Ry, Rs and Rg).

A random

All of these replicates should be tested from each of the three sections of the container, b
replicate set is taken from each container.

Dosing is designed such that:

— V.t is delivered from the front 1/3, middle 1/3 and rear 1/3 regions of the container

shown in Figure 4; or

— is uniformly sampled from regions representing the deliverable volume of the cg
determined in the risk assessment.

3.1.2 Fixed-dose NISs

One dose size is used; V,,, is equal to the fixed dose.
One dose is taken from each container.

Dosing is designed such that:

Ve is delivered from the front 1/3, middle 1/3 and rear 1/3 regions of the container
shown in Figure 4; or

— is uniformly sampled from regions representing the deliverable volume of the cg
determined in the risk assessment.

3.2 Single-dose containers

3.2.1 Complete evacuation (system designations B1 and D1)

system designations B1 and D1, one dose is used; V, is equal to the minimum delive
pss two-sidedlimits are used in which case V. is equal to the target dose.

user-filed’ system designations B1 and D1, where the instructions for use allow a cho
h one-volume to fill the reservoir, the range of allowable fill volumes should be assess
cketing minimum and maximum fill volumes), as determined by the risk assessment.

ut only one

closure, as

ntainer, as

closure, as

ntainer, as

rable dose,

ce of more
ed (e.g. by

3.2.2 Partial evacuation (system designations B2 and D2)
3.2.2.1 Variable dose NISs
in

3.2.2.2 Fixed dose NISs

One dose size is used; V, is equal to the pre-set dose.

© IS0 2022 - All rights reserved
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7.3 Sampling for other primary functions

The treatment of dose accuracy as variable data can be applied to other primary functions, if identified.

ot is replaced with Pset.

In that case, the same techniques can be applied whereby V

Subclauses 7.4.1

7.4.5 should be reviewed for making variable data assessments in terms of P,

7.4 Assessment

741 Ge

The follow
for all pot

To pass th
at least th
specificati
dose systel

To pass th
with many
content, p,

To pass th
containers
efficiencies
determine

To pass th
designatio
shall be a 9
within the

Only one d
Probability

7.4.2 De

74.2.1 1

Two-sided
rules, cons

Rule 1

neral

Ng TOCUSES on dOSE accuracy 1N terms o :
tial primary functions, be they variable or attrlbute data

requirement (for system designations A, C, B2, D2), there shall be a 95 % confidénce
probability content, p, of all measurements will fall within the proposed upper and lo
n limits. For dose accuracy, the three dose settings (one dose setting in-the“case of fi;

ms) apply.

e minimum requirement (one-sided) for dose accuracy (for system designations B1 and
facturer-filled containers), there shall be a 95 % confidence that’at least the probab

, there shall be a 95 % confidence that at least the«probability content, p, of all deliy
are equal to or above the proposed lower specification limit for dose efficiency
] from the risk assessment. Calculate dose deliveryefficiency in accordance with 7.4.4.

e dose accuracy requirement for the last;dose delivered from the device (for sys
hs A and C), where the NIS allows settinga*dose greater than the remaining volume, t}
5 % confidence that at least the probability content, p, of all dose error calculations will
proposed upper and lower specification limits for allowable dose error.

pse (or other measurement) per 'NJS shall be used for each V, (P, for a given test.

content, p, is defined by a-specific test and is shown in Table 3.
termination of dose-accuracy limits

wo-sided dose-accuracy limits (system designations A, C, B2, D2)

dose accutacy limits are defined in absolute or relative terms, by applying the follow

dering the V., the minimum dialling resolution, R}, and the transition point, P, of the N

AbSolute error, a, expressed in millilitres (ml), is equal to the R of a variable dose NIS an

and

that
wer
ved-

D1
lity

of all doses delivered are equal to or above the lower specification limit, which is definegl by
the minim{im deliverable dose specified.

e dose delivery efficiency requirement (for system designations B1 and D1 with user-filled

ery
as

Lem
lere
fall

ing
IS:

dis

0,01 m

| for a fixed dose NIS. Absolute error is used to define the upper specification limit, Ug;,

and

lower specification Iimit, Lg;, when V, 1s equal to or below the Pr.

Rule 2:

% of V.

Relative error, S, is equal to 5 et

when V., is above the Pr.

These rules result in the same dose accuracy limits for V/

V.o €xpressed in ml, when V.

and is used to calculate the dose accuracy Ug; and Lg;,

Vet Is equal to the Pr.

Py is the volume (expressed in ml) at which the absolute error is equal to 5 % of V,, and is calculated

using:
EXAMPLE 1
16

00%x0a) /5%

For R equal to 0,01 ml, @is 0,01 ml.
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Therefore:

Pp =(100%xa) /5%

EXAMPLE 2 For R} equal to 0,005 ml, @ is 0,005 ml, therefore:

Pr =(100%xa) /5%

For fixed-dose NISs, the P is defined as 0,2 ml.

Ap

If Vot <Pr, then:

%

set TO;

VusL =
VisL =Vser —@.

If Vio¢ > Pr, then:

Vust, =Vset +(ﬂXVset )/100 % ;

VLSL = Vset _(ﬂXVSet)/loo% .

For|system designations A, C, B2 and D2, if, accordingto the risk assessment, the intended,
and accuracy requirements are more appropriately specified individually (i.e. rules 1 anc
applied) rather than by absolute or relative ranges, the dose sizes tested, and their specific:
shall be justified and documented. In such cases, the specification limits shall be no great
Rp ¢f the needle-based system. For systenrdesignations B2 and D2, the dialling resolution r¢
doefs not apply.

Dodes lower than the transition point'allow for a percentage of dose variation greater than
is the standard limit for doses over the transition point. For NISs that enable doses under the
point, a risk-based assessmentshall be provided to justify that this increased allowable dos
range is acceptable for the therapy indicated. This can be a general comparison to currently
profucts for NISs designied or to be indicated for general injection, or a specific justificatio
the[safety of the medicinial product when the NIS is designed or to be indicated for only ong
profuct. Special attention should be paid for NIS that are designed or to be indicated for co
medlicinal products/{e.g. high concentration insulins).

For|system.designations A and C, if, according to the risk assessment, a specific dose is to

tytng Tutes Tand 2 above, the upper and fower specification Hmitsare catcutated as foiio)

dose sizes
| 2 are not
ition limits
br than the
quirement

b %, which
transition
e accuracy
' marketed
n based on
medicinal
ncentrated

be treated

differently~from all other doses (e.g. first dose when the intended use of the system does not require

ing),'then (after performing dose accuracy as described above) give special consider
ysing those specific data points:

pri
an

htion when

a) each data point from the specific doses of a container shall satisfy the dose accuracy requirement
based on specification limits determined from the risk assessment;
b) all of those specific dose data points may be excluded from the statistical analysis of all other doses.

7.4.2.2 One-sided dose accuracy limits (system designations B1 and D1)

For user-filled containers, the one-sided lower specification limit for dose delivery
assessments is determined from the risk assessment.

For manufacturer-filled containers, the one-sided lower specification limit for the minimum
dose is determined from the risk assessment.

© IS0 2022 - All rights reserved
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For NIS that are designed to evacuate the entire container, an assessment shall determine the maximum
dose that could possibly be delivered (maximum volume in the container) and evaluate whether it
could result in unacceptable harm to the patient. If unacceptable harm is possible, then a maximum
dose specification shall be established and a two-sided dose accuracy assessment shall be used, follow

74.2.1.

7.4.3 Determination of last-dose error and last-dose accuracy limits (system designations A

and C)

Fixed dose

NISs are excluded from this requirement.

For variab
volume, do
the P} dos¢

For variab
the last do|
it impossil
uncertaint
as they fall
for each of

Individual
example us

a) The ra

to 0,28
Any dd
use in

b) Forea

where:

meas

Vind

The up

Pygy, =

meas [

e-dose NISs that do not allow the setting of a dose greater than the remaining deliver
se accuracy limits shall be established as described in 7.4.2 using either V., equal te, V/,
. It shall be determined which to use based on the risk assessment.

e-dose NISs that allow the setting of a dose greater than the remaining deliverable volu
e is evaluated in terms of dose error since normal variation in system diinensions maz
le to set the exact same last dose from one NIS or container to the mext. To address
iy of the exact last dose to be evaluated, a number of different last doses are evaluated as |
within 1,0 x Py and 1,4 x P, so that a mean dose error (ideally centred on zero) is calculz
the doses. For rationale, see A3.2.2.

last-dose errors (expressed as a percentage) can be calculated as shown in the follow
ing a Py of 0,20 ml:

nge of doses that can be used to determine last‘dose accuracy would be from 0,20
ml for this example, where the Py is 0,20 ml. Thigrange is + 0,20 x Pr, centred at 1,2(
ses for which the NIS displays a value above or below this range would not be acceptablg
Hetermining the last-dose accuracy.

%4

th last-dose measurement, V..,

calculate the last-dose error, as a percentage, as:

%4

meas

Vind

Vi

nd . 100

is the relative errorjon the last dose expressed in per cent, and

is the dose volumeindicated (where the manner of indication depends on the design im
mentation of5,67k))

per specifieation limit, Py, for the mean last-dose error (i.e. relative error):

5,0 %

The loy

hble

[, or

me,
kes
the
ong
ted

fing

ple-

weDspecification limit, P; ¢, for the mean last-dose error (i.e. relative error):

Prg=

)

Conformity is assessed in accordance with 7.4.5.1 using &

-5,0 %

meas *

If, according to the risk assessment, a different last-dose measurementrange is used [e.g. (1,3 £ 0,3) x P],
the specification limits for last-dose error shall be stated in the instructions for use.

If a variable-dose NIS allows the setting of a dose greater than the remaining volume, the last dose
accuracy is evaluated for the target dose V. = 1,20 x P;. However, as it is impossible in these NISs to
reach the targeted dose exactly, a deviation of 0,20 x Py from that target dose is accepted.

NOTE

18

For further explanation of last-dose accuracy, see A.3.2.2.
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7.4.4 Calculation of dose delivery efficiency (system designations B1 and D1, user-filled)

Calculate dose efficiency as a percentage by:

m, —m
2739100
my; —m

where:

my is mass of device and container as received by the user (i.e. empty);

my is mass of device and container as filled;
mg is mass of device and container and any residual volume after delivery.

NOTE For system designation D1, the container is defined as the entire NIS (i€~a NIS with an empty
integrated non-replaceable container) prior to user-filling.

7.4)5 Acceptance criteria

7.4/5.1 Variable data

A N[S population satisfies the requirements for accuracy (or gther variable data) when, for p given V,,

or H..., the following are fulfilled:

Twa@-sided:

X —(kxs)2P.g and

Ong-sided:

x—(kxs)=P., or

whére:
X isthewiean of the sample;

=~

issthe tolerance limit factor;

SC~ ‘is the standard deviation of the sample.

The tolerance limit factor is determined based upon the confidence level (95 %), probability content, p,
and the number of measurements, n, taken. For normally-distributed data, this can be taken from the
tables in Annex B.

NOTE1 As an example, for dose efficiency, the one-sided evaluation would require a 95 % probability that at
least 97,5 % of all doses have a dose efficiency greater than or equal to x % (the value of x to be determined by the
risk assessment).

NOTE 2 ISO 16269-6:2014, Annex E, lists the sample sizes for the construction of two-sided statistical
tolerance intervals when the true population mean and standard deviation are not known.

Table B.1 provides one-sided tolerance limits for the 95 % confidence level for both the 95 % and 97,5 %
probability contents, p, and Table B.2 contains more comprehensive two-sided tolerance limits for the
95 % confidence level.
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7.4.5.2 Attribute data

A NIS popu

using t

the po

V..orP

set set’

lation satisfies the requirements when, for a given the following are fulfilled:

clear acceptance criteria are defined for the individual sample;

he appropriate probability content, p, from the test case matrix (Table 3);

using a confidence level of 95 %;

ulation meets the accepntance criteria. For the recommended zero-defect acceptance
r r

statistical analysis demonstrates that, with the stated confidence level, at least a proportion, p, of
lan,

this is
sample

q

NOTE

8 Preparation and operation of NISs

Prepare th|

Carry outt
for use.

Operate th

9 Test ¢ase matrix

Table 3 sy
procedure

Annex A p
additional
in reading

a)
b)

for all

for all
be 1.F

for ead
the tot

<)

d) target

target

fulfilled when a number of individual samples corresponding at least to the recomnien
size (see Table 3) have been tested, and all have passed.

ee Annex F for rationale for sampling.

e NIS in accordance with the instructions for use.

he test so that the operation of the NIS simulates the operations-described in the instruct

e NIS manually or automatically.

mmarizes test requirements for the system designations described in 5.2. The tes
b, including preconditioning and in-use requirements, are described in Clause 10.

rovides the rationale for the required tests. Risk management for the NIS may providg

the matrix:
[est cases, the confidence level shall be 95 %;

Hose accuracy tests except for last dose accuracy, the number of replicates for each NIS s

pr variable-dose NIS,\one test replicate includes measuring V,;,,, Vg and V.

h V.. or P, thefarget k corresponds to the number of measurements per V. or P,
al number of mieasurements is changed, the corresponding target k shall be changed as ¥

k values€or'one-sided tolerance intervals are selected from ISO 16269-6 or Table B.1;

k values for two-sided tolerance intervals are selected from ISO 16269-6 or Table B.2;

£NIC AVAN# Lallls

ded

ons

[ing

for

festing above the minimum requirefments presented in Table 3. The following shall be appllied

hall

h. If
Uell;

the nu

f)

A pa | o £, £ A | H 43 A R IahY 1 latad H
IIUCTIT UL'INTIJS, I, Lall\.l CUITILAITICT S5 1UI DyDLClll uCDlsllaLlUllD 1 diru \JJ SlldIT T Lditulidlitu lJl 10U

r to

testing such that the number of measurements (n) provided in Table 3 are obtained. Only one dose
(or other measurement) per NIS can be used for each V,, (P, for a given test.

g)

samples, it shall be justified that the sample size is representative of the design.

NOTE

20

See Annex F for additional insight into sample size selection.
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10 Testing procedures

10.1 General

For each test case described in Clause 10, perform the following evaluations after each preconditioning
or in-use test requirement. Unless otherwise instructed for a given test description, perform the
evaluation at standard atmosphere conditions in accordance with 10.2.1.1. The order of the evaluations,
a) through b) as applicable, is unspecified.

a) Assess prlmary functlons of the NIS in accordance with 5.7.2 and 7. The NIS shall maintain its
prlma Y forrettonrs—after uculs DuUJCLLCu to Pt r:t,uuuluuuulg or-trtuse 1c:\,luu ements—describey in

Clausel10. For the last-dose accuracy test described in 10.2.2, only dose accuracy is required,

b) Perform inspection of every NIS tested in accordance with Clause 11.

For NISs that may operate for extended durations, it shall be considered simulating additignal
conditions|to which the NIS would be subjected as worn before and/or during delivery in additiop to
the conditipning specified as "normal/anticipated conditions" when testing primarxy functions.

NOTE Yee Annex A for test conditions.
10.2 Normal/anticipated condition test cases
10.2.1 Copl, standard and warm atmosphere in-use testing

10.2.1.1 Atmosphere conditions

The assembled NIS with the filled container but without needle (if removable) is placed in a fest
chamber t@ precondition for at least 4 h in the atmospheres given in Table 4.

Table 4 — Atmosphere conditions

Condition Cool Standard Warm
Temperature (5.£3) (23£5) (40 +2)
°C
Humidity No humidity re- (50 £ 25) (50 £10)
%RH quirement

10.2.1.2 Ip-use testing

For systen] designations A and B, use the same set of systems at each of the conditions specifiefl in
Table 4.

For systen désignations C and D, use three different sets of systems, one for each of the condit{ons
specified i Table 4.

Test execution shall ensure the NIS is acclimatized to the atmospheric conditions specified in Table 4
during testing. This may be achieved by testing at these atmospheric conditions or by testing at
standard atmosphere without time for acclimatization after removal from the test chamber. Testing at
standard atmosphere shall be supported by a rationale, and the time from removing the NIS until the
end of the test shall be as short as possible.
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10.2.2 Last-dose accuracy testing (system designations A and C only)

10.2.2.1 General

Last-dose accuracy testing only applies to variable-dose NISs. Fixed-dose NISs shall be excluded
from this requirement, as the assessment of last-dose accuracy is included as part of the general dose
accuracy requirement, which shall include a representative sample of these last doses.

10.2.2.2 NIS preparation

Selq
Sys

For
ope
be ¢

For
eac

10.

Thd
Sys

Seld
inje)
lifet
for

If tH
of o

NO'T
prin
deg
life-
(acc
inte|

10.

10.

Thd
Add

Tt thesame N Sspreviousty usedfor determmimimg doseaccuracy T accordance wittr
em designation C, new NISs are allowed.

variable-dose NISs that do not allow the setting of a dose greater than the remaini
rate each NIS until a dose, V, equal to either the V_;,
letermined which to use, based on the risk assessment.

variable-dose NISs that do allow the setting of a dose greater than thé.remaining volur
n NIS until the remaining deliverable volume is between 1,0 x Py and(T)4 x Pr.

p.3 Life-cycle testing (systems designations A and B only) — Preconditioning

same systems as used in 10.2.1 shall be used (with new._€ontainers). This test is only r
em designations A and B.

10.2.1. For

hg volume,

or transition point, P, doSe remajins. It shall

e, operate

pquired for

ct and simulate operation of each feature of the NIS\(e.g. cap and needle removal and
ction). The NISs shall be operated 1,5 times the maximum number of actuations expect

l1Se.

e system is designed to stop working after a limited time or number of operations, this to
perations shall be adopted for this test.

E
hary functions. One is due to mechanical or electronic degradation during use and the other is t
fadation during storage. TheSimpact of mechanical or electronic degradation over use is verif]
cycle testing (see 10.2.3) and.the impact of storage over time is verified through functional stah
elerated or real time, see~10.3.8). These are performed as separate design verification tests
hded to be combined.

3 Stressed/challenge condition test cases

B.1 Freg fall testing - Preconditioning

following list describes free-fall testing of NISs in both vertical and horizontal ot

tachment,
during its

e
ime. The test protocol shall take into consideration the intended use as described in the iafstructions
[tal number

Reusable NISs are consideted to have two separate mechanisms that can cause failfire to meet

ime related,
ed through
ility testing
hnd are not

ientations.

itional and/or different orientations might be required to address worst case depend

ng on risk

assessment and the geometry of the NIS.

The sample sizes suggested below assume normality of the subsequent assessment of primary functions
(see 10.1 a)). If the data cannot be transformed to normal, different sample sizes will be required.

The quantities of NISs stated for free-fall pre-conditioning are based upon the recommendations
for variable data stated in Table 3. Where testing generates attribute data, the quantities for pre-
conditioning by free-fall should be increased proportionally to provide the total number of samples
required for testing. Exclusions or replacements for container breakages allowed in 10.3.1 may also be
increased by up to the same ratio as the increase in total sample size.
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Prepare the NIS according to the instructions for use, including removing from packaging, and - with a

new contai

ner (where applicable) - proceed as follows:

a) For multidose NIS with replaceable containers (system designation A):

1) remove any protective cover (e.g. a NIS cap), insert the container, prepare the system for

inj

ection (e.g. attach a needle and prime or purge the system);

2) if possible, replace the protective cover (e.g. for a NIS with a removable needle), take it off and

put on the NIS cap;
3 d 20 NICo +1 3 sz £ £.11 € Lbaaohitof 1 000 N/ . 1000 ot ot £
r lJ ~VU INTOO LIITCUU LIILIC O U_)’ Irel 1aI1ir 11 vlilr d llblsllb Ul LJ. \VAVAV) U/ ' LUU} I UTILU LIIU tUOoL OouUl

(s4

ve

4) if g
th
of

b) For mu

1) re
ne

2) pr
th
3) dr
ac

il.

ii

4) if
th
be
fol

5) all
c) Forsin

1) as

e 6.3), once horizontally and twice vertically, rotating the system by 180° between the
tical drops. Care shall be taken to release the system in a non-turbulent way;

W container breaks so that it is completely fractured in a manner obvious to the user, rep
b container and continue until all three drops have been performed. The ma%imum nun
replacements for each test orientation shall be three.

Itidose NIS with non-replaceable containers (system designation C):

move any protective cover (e.g. a NIS cap), prepare the system for injection (e.g. atta
edle and prime or purge the system);

epare the system for injection (e.g. for a NIS with a removable needle), take it off and pu
e NIS cap;

pp the NIS by free-fall from a height of (1 000 -0/+200) mm onto the test surface (see 6.3
cordance with i), ii) and iii), as follows:

horizontal — drop 10 new NISs, taking cate to release the NISs in a non-turbulent way

way;

vertical B — [180° from orientation ii)] drop 10 additional new NISs, taking care to relg
the NISs in a non-turbulentway.

W container breaks so thatiit'is completely fractured in a manner obvious to the user, rep
e NIS, drop the replacement NIS in the same orientation, and continue until 10 NISs H
en dropped withoutteplacement in each orientation. The maximum number of replacemg¢

each orientationishall be four.

orientationsshall be combined for assessment of primary functions [10.1 a)].
gle dose NIS with replaceable containers (system designations B1 and B2):

cemible the NIS or insert the primary container closure into the NIS (e.g. place syring

face
two

ace
ber

h a

L on

vertical A — drop 10 additional new NiSs, taking care to release the NISs in a non-turbujent

ase

ace
ave
bnts

E in

th

b Teusable auto-injector, insert cartridge in reusable pen or OBDS), but stop before the d

rug

container sterility is broken [e.g. rigid needle shield (RNS) or tip cap is removed, or primary
container is breached];

2) drop 20 NISs three times by free-fall from a height of (1 000 -0/+100) mm onto the test surface
(see 6.3), once horizontally and twice vertically, rotating the system by 180° between the two
vertical drops. Care shall be taken to release the system in a non-turbulent way;

24
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3) if a container breaks so that it is completely fractured in a manner obvious to the user, replace
the container and continue until all three drops have been performed. The maximum number

of replacements for each test orientation shall be three.

ontainer is

[see 6.3) in

nt way;

b to release

ber, replace
NISs have
blacements

d) For single dose NIS with non-replaceable container (system designations D1 and D2):
1) for prefilled NIS (e.g. prefilled auto-injectors, prefilled pens or prefilled OBDS), stop before
the drug container sterility is broken (e.g. RNS or tip cap is removed, or primary c
breached). For user-filled NIS (e.g. unfilled OBDS with reservoir), stop after the reservoir is
filled, but before the NIS is placed on the body and/or the fluid flow is activated;
2J_if aremovable needle has been attached in item 1 above, remove it
3) drop the NIS by free-fall from a height of (1 000 -0/+100) mm onto the test sutface
accordance with i), ii) and iii), as follows:
i.  horizontal — drop 10 new NISs, taking care to release the NISs in aion-turbuld
ii. vertical A— drop 10 additional new NISs, taking care to release the NISs in a nofp-turbulent
way;
iii. vertical B— [180° from orientation ii)] drop 10 additional new NISs, taking car
the NISs in a non-turbulent way.
4) if a container breaks so that it is completely fracturedin a manner obvious to the u
the NIS, drop the replacement NIS in the same orientation, and continue until 10
been dropped without replacement in each orientation. The maximum number of re
for each orientation shall be four;
5) all orientations shall be combined for assessment of primary functions [10.1 a)].
10.B.2 Dry-heat storage - Preconditioning
Prerondition the NISs as follows:
a) |System designation A and B or Cand D (user-filled):
Plage unused NISs without céntainers or needles in a test chamber for at least 96 h in the atmosphere
given in Table 5.
Table 5 — Dry-heat temperatures
Condition Dry heat
Temperature
(70+2)
°C
Humidity
. (50 + 10)
OINIT
b) System designation C and D (manufacturer-filled):

Place unused NISs in a test chamber for at least 96 h at the acceptable high storage temperature, which
shall be stated in the instructions for use.

NOTE See A.3.2.2 for details.

10.3.3 Cold-storage - Preconditioning

Precondition the NISs as follows:

a)

System designations A and B or C and D (user-filled):
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Place unused NISs without containers or needles in a test chamber for at least 96 h in the atmosphere
given in Table 6.

Table 6 — Cold-storage temperatures

b) System designation C and D (manufacturer-filled):

Place unus
shall be stz

q

NOTE

10.3.4 Damp-heat testing (system designations A and B only) — Preconditioning

Preconditi

Place unus
atmospher

10.3.5 Cy

Preconditi
IEC 60068

a)
b) upper

<)

lower {

Six cyQ

fee A.3.2.2 for details.

Condition Cold storage
Temperature
(-40£3)
°C
Humidity
No humidity requirement
7oRH

ed NISs in a test chamber for at least 96 h at the acceptable low storage temperature, which

ted in the instructions for use.

bn the NISs as follows:

bd assembled NISs without the containers or needles in afest chamber for at least 96 h inl
e given in Table 7.

Table 7 — Damp heat conditions

Condition Damp heat
Temperature
(40 £ 2)
°C
Humidity
(93 £ 5)
%RH
Clical testing (system designations A and B only) — Preconditioning
bn the NIS, with the\container and without the needle, in accordance with variant 1
2-30:2005, Figure'2-a)] modified as follows:
emperature0f(5 + 3) °C (no humidity requirement);
Lemperature of (55 £ 2) °C and (50 * 25) %RH;
les:

the

[see

NOTE

r

UTtEer oI TITation O tTe  teStNg  CHAamber, CONMAItiONNg amnd  TeCOVely Call De  {OUld

IEC 60068-2-30:2005, Clauses 4, 7 and 9, respectively.

10.3.6 Vibration testing — Preconditioning

in

Vibrate the NIS with its container and needle in each of the three axes in accordance with Table 8 and

IEC 60068-

26

2-6:2007, Figure 1.
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Table 8 — Vibration amplitudes with lower crossover frequency

Frequency range Displacement/acceleration Number of sweeps 2 per
(peak value) direction
3 Hzto 8 Hz 7,5 mm 4
8 Hz to 300 Hz 2g 4

a  Sweep speed = 1 octave per minute.

If, according to risk assessment, the NIS is intended to be exposed to vibration during use (e.g. which
may be the case for an on-body delivery system, in accordance with ISO 11608-6), then an additional

vibi
fun

10.

Ction while operating during vibration (vibrated while delivering).

B.7 Transport - Preconditioning

Subject a new set of NISs (in final packaging) to transportation consistent with the condit

whi

Stal
shiy

Wh
isn

NOTI

10.

ch the finished product is intended to be shipped.

1dards method for these types of studies can include ASTM D4169.and ISTA Procedure
ment of the product before testing.

bre transportation studies are considered worst case and ngt representative of normal
bt intended that they be combined with any other preconditioning testing.

E See A.3.3.6.

8.8 Functional stability - Preconditioning

Su

ject a new set of NISs to the labelled storagezcondition for a time equivalent to the expec

life jor labelled expiration date.

NOTE 1

Reusable NISs are considered tolbe prone to two separate mechanisms that could cau

medt primary functions. One is due to_meehanical or electronic degradation during use and the o

rela
thra
test]
are

NOT

10.

NOT
not

Pre

ed, degradation during storage. Thé impact of mechanical or electronic degradation over us
ugh life-cycle testing (see 10.2.3) and the impact of storage over time is verified through functio
ng (accelerated and real timejsee Annex D). These are performed as separate design verificati
hot intended to be combined:

E2 See Annex D fordetails.

8.9 Fluid leakage (system designations A and B only) - Preconditioning

E The.purpose of this test is to evaluate the influence of liquid that leaks from the NIS for €
imited.te,"a broken container, into the NIS.

roridition the NIS as follows:

jts primary

ions under

5, or actual

Shipping, it

fed service

e failure to
ther is time
b is verified
hal stability
n tests and

xample, but

Remove any removable container holder and pour the contents of one container of the medicinal

product into the NIS at the most likely point of entry.

Using appropriate safety equipment, shake the NIS in all directions by hand for 30 s.
Allow the medicinal product to drain from the original point of fluid entry, for 10 min.
Attach a new container.

Store the NIS in a horizontal orientation in accordance with the instructions for use, for

24 h.

f) Expel all medicinal product from the container by injections and operate the NIS in accordance

©IS

with the instructions for use.
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g) Replac
h) Storet
i)

e the used container with a new one.

he NIS in a horizontal orientation in accordance with the instructions for use, for 96 h.

with the instructions for use.

Expel all medicinal product from the container by injections and operate the NIS in accordance

An error that is obvious to the lay user shall be allowed if it does not influence any safety aspects in
accordance with a risk assessment as defined in 5.3.

chion

11 Inspe

11.1 Gen

While thel
inspection

the tests ofitlined in Table 3 and Clause 10.

11.2 Legipility of markings

Visually ir
conditions
shall check
indication)
NIS or cart

NOTE1
markings u

intended to

NOTE 2
ambient lig

]

hand-held,
lighting lev
levels speci

t
of public sp}ces (e.g. hotels or hospitals). This Jevelis chosen as representative of what patients - users of t

11.3 Fred

Visually in|
lighting co
include che

a)

cracks

hder real-life conditions (e.g. limited light intensity) whereas the inspection for defects (11.]

COLIVUIX

bral

e are no specific statistical requirements (i.e. p-content and confidence)level) for
5 described in Clause 11, these inspections shall result in zero failures as-a.consequend

spect the NIS using normal or corrected-to-normal vision‘and environmental ligh
of <100 Ix, and from one reading distance of between 30~\ém and 70 cm. This inspec
that any marking on the NIS that is needed for the sdfe*se of the NIS (e.g. dose set
shall be visible and legible. This requirement does notiapply to regulatory labelling on
ridge/container.

'he legibility of markings inspection is supposed ‘to0 ensure that NIS users are able to read
detect defects during design verification.

'he lighting levels chosen for this subclause’were the lowest levels listed in 1ISO 8995-1, and de
ing levels that are likely to be seen in ptivate homes or in the entrance halls, rest rooms or corri

ortable NISs - can be expected to ercounter as they look to read markings on these devices. O

bls can be appropriate based on. the intended use of the NIS. These levels might be different f
ied in previous editions of this’™document or other International Standards.

dom from defects
spect the NIS fot’defects using normal or corrected-to-normal vision and environme

cking for defects such as:

in the body and/or component of the NIS that might impact safe functioning;

b)

<)
d)

compr

the
e of

[ing
fion
[ing
the

the
) is

pict
Hors
hese
her
rom

htal

hditions of 27501x, and from one reading distance of between 30 cm and 70 cm. In particylar,

biised assembly bonds, joints and alignments that might impact safe functioning;

for NISs with replaceable batteries, the battery compartment failing to remain closed;

to the user.

NOTE

except for free fall (see 10.3.1), cracked containers or loss of contents in such a way that is obvious

The lighting levels chosen for this subclause were the lighting levels listed in ISO 8995-1 expected to

be seen in inspection areas in the chemical, plastics or rubber industry - and are believed to be representative of
what might similarly be found in pharma. This lighting is expected to be utilized in the inspection for defects of
the NISs addressed in this document.
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12 Information supplied with the NIS

12.1 General

The NIS shall be accompanied by information, including instruction for use and markings on user
packaging, that is sufficient for its safe use, considering the training and knowledge of intended
users and the intended use environment. The information required shall be determined through risk
assessment and validated or justified as adequate for safe use using a usability engineering process
(see 5.4).

S ol Aol A DNLIC 4= 1 11l Al 41 MNLIC 41 s MNLIC i AT h h‘ h
epgratery=-acvereca N o componeits siar ety tire IN TS O tITe SPeCIIICINTS COMPOITeIts vith whic

they have been tested and demonstrated to be functionally compatible.

NOTE Annex E includes guidance for instructions for use and markings.
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A.1 Unc

The requir
of physica

Annex A
(informative)

Testing rationale

5]
=7

bments in 5.5 to evaluate and express the uncertainty of measurement apply to measutemé
characteristics of the NIS such as the performance of primary functions, gepmet

specificatipns, etc.

Specificati
preconditi
uncertaint

The manuf
conditions
product an

A.2 App

The requir
are intendg

A risk-bassd
of the test

For gravi
minimum

Where a n
industry p

A.3 Test

A3.1 Ge

The requir

bns in this document of intervals for the strength and/or quality of tést-conditions

.

acturer is expected to assess the impact of any variations of the strength or quality of
and preconditions on the subsequent measurements of the physical characteristics of]
d include this in the evaluation of the uncertainty of that medsurement.

aratus (see 6.1)

ement of 6.1 for the suitability of test systems used for the measurement of primary funct
bd to apply to the test system when used in accordance with the applicable test method.

d approach is expected to be used for establishing appropriate requirements for the accu
bystem, while the requirements for the*precision are given in 6.1.

etric measurements of dose aceuracy, a resolution of 1 % or smaller of the mass of
ose delivered (minimum Vg, ) isTecommended.

Factice. Guidance for thiS purpose can for instance be found in ISO/IEC 17025.

ing requirements (see Clause 10)

neral testrequirements (see 10.1)

ed stressed/challenge preconditioning of samples specified in this document, prior to

primary flrlr

ction testing, subjects the test samples to conditions/stresses at the extremes of foresee

use or exposure. As such these conditions constitute an upper (or lower) bound on the imagin

bnts
ical

and

bns (e.g. temperatures or vibration amplitudes) are not intended to include measurenfent

test
the

ons

acy

the

ew test method needs tosbe developed and validated, the validation is expected to follow

the
hble
hble

variation of the stress factors. It 1s not required to combine two Or more types of preconditioning
before testing the samples unless, as identified by risk assessment, there is a high probability that the
product will be exposed to them during normal use. This also does not prevent a manufacturer from,
at their discretion, subjecting the samples to multiple preconditioning before testing in order to reduce
the required number of test samples.

A.3.2 Normal/anticipated conditions

A.3.2.1 Standard, cool and warm atmosphere in-use testing (see 10.2.1)

These tests are intended to measure the performance of the NIS across a temperature and humidity
range that can be reasonably associated with “in-use” environments, such as controlled and uncontrolled
indoor and outdoor conditions. Outdoor conditions encompass seasonal (winter to summer) variations
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and indoor conditions encompass the year-round variations in “room temperature”. This document
expects that the manufacturer would not change the test conditions without a risk-based justification
based on the expected “in-use” conditions (as defined in the labelling).

A.3.2.2 Last-dose accuracy testing (see 10.2.2)

The last dose is considered as important as any other dose and should therefore meet the same accuracy
requirements, unless risk assessment determines otherwise. However, based on NIS design, testing
last-dose accuracy can be problematic and might require different methods, particularly for NISs that

exa
acc
be

Int
dos
test
the

A3

Life
the
abo|
bet

A3

A3

Fre
rea
con|
for
(if |
rep
the
be i

An
pre

Thd
frag
the

permit the setting of doses greater than the remaining volume, where the last dose cannot

mmodate the unique statistical challenge in calculating accuracy when last-dose velu
redicted or known exactly.

his document, the procedure is updated for testing last-dose accuracy for NISs that perm
bs greater than the remaining volume. The range of remaining volumes usablefor last-dos
ing has been changed to now be (1,0 - 1,4) x Py. This has been done to simplify the calg
tolerance range and to allow for a greater range of remaining volumes to be usable when

2.3 Life-cycle testing (see 10.2.3)

-cycle testing is intended to verify the in-use performance af'the NIS after the delivery d
maximum number of actuations expected during its lifetithe) 1,5 provides a reasonable s{
[ve the expected duty cycle of the NIS. This test does not‘address storage during the per
veen manufacture and first use by the patient.

.3 Stressed/challenged conditions

3.1 Free-fall testing (see 10.3.1)

b-fall testing is intended to verify the ‘performance of the NIS after impact when dro
y-to-use condition without external packaging (or carrying cases). These NISs are
ition consistent with that in whi¢h they would be taken from their place of storage in
use. NISs are tested with the container installed, without a needle (if removable) and
rovided). Multi-dose NISs-ate primed (with removal of the needle and replacement of
resenting its most comnmionTeady-to-use condition. Single-dose NISs are assembled and f
point prior to sterilitynbeing broken. No other process (arming, unlocking, dose setting,
erformed.

pminal height 6fY1'm is used, as this is a height at which the NIS would likely be placed by
baration for use (e.g. on a tabletop).

ility.In"most cases, this failure will be evident to the user and the user will replace the c
entire NIS.

be known

t setting of
e accuracy
ulations of
testing.

f1,5 times
ifety factor
iod of time

bped in its
ested in a
reparation
with a cap
the cap) as
repared to
etc.) would

the user in

test accommodates the possibility that some glass containers might break upon impact dlue to their

artridge or

The free fall test accommodates the replacement of a protective cap, which can occur when the NIS is

use

d at a later time.

Figure A.1 illustrates the free fall testing plan for the various NIS system designations.

©IS
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Replace Replace Replace
»| container container container
if broken if broken if broken
(max 3/20) (max 3/20) (max 3/20)
Multi- | Single
dose | dose 20 | ] Drop Drop Drop Test 20
devices horizontally vertically vertically’ devices
9‘2’
E Replaceable A B (S
T Replace and re-drop
g —>| Drop 10 horizontally |—> if container breaks
=) Non- C p \< (max 4)
replaceable \eo
Replace and re-drop
de\%ie:es ‘I Drop 10 vertically |—> ifcontiilrszr‘ll))reaks > gg‘s;:geg
Suffixes for B and D: Replace and re-drop
1: Full delivery - , . : )
2: Partial delivery —>| Drop 10 vertically |—> if conziix;ir:])reaks
NOTE "Ivertically” and "vertically' (with apostrophe) represent the two vertical orientations describdd in
10.3.1.

Figure A.1 — Free fall testing for various NIS system desighations

The allowable replacements differ between system designations, for the'following reasons:

— For NI¥s with system designations A and B (with replaceablecontainers), 3 out of 20 containers|are
acceptpd to be broken in each direction (15 %). These systemsare tested from multiple orientatipns.

— For NI$s with system designations C and D (with non-replaceable containers), 4 out of 14 contaiters
are acfepted to be broken in each direction (28,6-%). These systems are tested from only [one
direction due to their limited in-use life.

The previdus edition of this document (2014) allowed a maximum of 3 out of 10 NISs to be replafed,
or 30 %. Alsample size of 7 NISs from each orientation was, however, seen as inadequate for ensuring
representative sampling since it did not(include language that required the NISs in which the 3
were repldced to be re-tested. Language -has been included to ensure that free fall preconditioning
was condulcted on the replaced samples. To retain equivalent requirements for both the contaimers
themselve§ and the NIS protectingthe container during free fall, the number of allowed replacemé¢nts
has been raised from 3 to 4, making’it, worst-case, 4 out of 14, or 28,6 %.

While it isfunderstood that the NIS cannot provide absolute protection for the primary containgr, it
should profyide some protection. Therefore, independent of whether the failure is evident to the usgr, if
there are npore than three failures in any one orientation (system designations A and B) or four failyres
(system dgsignations,C and D), the test is considered to have failed. Additionally, instances where|the
container dlamage-is‘hot evident to the user (e.g. micro-cracks jeopardizing medicinal product ster{lity
or seconddry diquid paths) are considered to have failed as a function of the visual and functignal
investigatipn-All other failures of the NIS to meet the primary functions are considered failures.

A.3.3.2 Dry-heat and cold-storage testing (see 10.3.2 and 10.3.3)

These tests are intended to measure the performance of the NIS after exposure to extreme hot and cold
storage and shipping conditions as well as potential extreme user interactions (e.g. placing the NIS on a
car dashboard in hot weather or accidentally storing the NIS in the freezer).

These test conditions may be modified if the manufacturer actively controls the shipping and storage
conditions of the product and if the labelled shipping and storage conditions are consistent with those
used in the testing. This is usually done when the medicinal product is supplied manufacturer-filled, or
in the same package as the injection NIS, and when the medicinal product requires controlled shipping
and storage conditions to ensure potency and stability. Similarly, modifications to the test conditions
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may be supported for all products where materials and/or components cannot tolerate these extremes
and where the use of these materials is justified and documented in the risk assessment.

Even if the labelling is modified and the verification tests are carried out under different conditions,
testing products at these extremes can provide additional value in understanding the ultimate NIS
performance. It can also be helpful in assessing potential excursions from controlled storage and
shipping conditions across the supply chain.

A.3.3.3 Damp-heat testing (see 10.3.4)

This test is intended to measure the pprfnrm;mrp of the NIS after exposure ta the same dry-heat test
temperature, but at much higher humidity. This type of test is sometimes referred to_as h “soak” in
that the moisture level associated with high humidity can have a material impact on NIS/cgmponents,
including the electronics.

medlicinal product, this test is still recommended for all products in order tdassess the robustness of
the|NIS design. It is also understood that many components and subassemblies will be shipped and
stored under uncontrolled conditions; this test will help identify any potential issues.

Whjle not required for system designations C and D, which are manufacturér=filled to Erotect the

A.3{3.4 Cyclical atmosphere testing (see 10.3.5)

Thip test is intended to apply stress to the NIS design. The tést'conditions are designed to|determine
the|suitability of materials and components for use, and transportation and storage under|conditions
of figh humidity, combined with cyclic temperature ,changes which can produce condepsation on
the|surface of the NIS components. While the formation of condensation is of particular interest for
eledtronic NISs, the impact of condensation (e.g. the(impact of condensation on the ability fo view the
dosp number through a dose window lens), expansion and contraction due to the extreme tdmperature
chapges is applicable to all NISs.

medlicinal product, this test is still recommended for all products in order to assess the robustness of
the|NIS design. It is also understoodithat many components and subassemblies will be shipped and
stored under uncontrolled conditions; this test will help identify any potential issues.

Whjle not required for system designations C and D, which are manufacturer-filled to Erotect the

A.3{3.5 Vibration testing (see 10.3.6)

Vibration testing is intended to simulate ambulatory patient storage such as when a patienticarries the
NIS|for use during the day (e.g. on public transport or when running). As such, this test is for all NISs
(not just electromeehanical) and is performed on the NIS without packaging.

A.3{3.6 Transport testing (see 10.3.7)

Trapspofittesting is intended to simulate the shipping of the product from the point of manpfacture to
the [peint where the product is handled by the user. For that reason, this test is carried out OIII the NIS in

its ﬂ_ino] pnackaging asitisintendedtabe shinned
r o o rr

As shipping conditions can vary greatly, a worst-case approach is often used when designing transport
tests to ensure that NIS in its final packaging can meet its requirements after all applicable shipping
conditions.

Sufficient NISs are subjected to transport testing to enable testing of primary functions. The sample
sizes recommended in Table 3 pertain to the subsequent testing of primary functions and does not
apply to the number of NISs to be subjected to transport testing.

Avariety of other standards (such as ASTM D4169 and ISTA 3A) exist for the design of transport studies.
This document does not require a specific approach to be taken to the design of the transport studies.
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A.3.3.7 Functional stability testing (see 10.3.8)

Functional stability testing is intended to demonstrate that the NIS meets its primary functional
requirements at the end of its expected service life or labelled expiry date. Usage at the very end of the
useful life is, in and of itself, considered the worst-case situation, and it is therefore categorized as a
stressed/challenge condition test case (see Annex D).

A.3.3.8 Fluid leakage testing (see 10.3.9)

Fluid leakage testing is intended to simulate the use of a NIS of system designation A or B where the

container

as prpvinnc]y fractured to assess the extent to which such ]nal(ngn of the medicinal product

into the mq

This test i
simulated

A.4 Fre¢

This inspe
the safe us

As the list
approach t
functions.

The inspec

chanism of the NIS might hinder its performance.

rdom from defects (see 11.3)

e or the primary functions of the NIS.

tion is intended to be carried out in good, laboratogy lighting conditions.

not required for system designations C and D as a completely broken cartridge{ such gs is

by this test, will force the user of these system designations to take a new NIS into‘use.

‘tion is intended to detect any defects which can have occurred to/the/NIS which can impact

of defects provided in 11.3 is not exhaustive, the manufaeturer should use a risk-bgsed
0 assess what defects may impact safely or adversely impact the performance of prinfary
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One- and two-sided tolerance limit factors, k (for normally

distributed data)

Gan

hma = confidence level (e.g. 95 %), and

probability content level (as shown in columns below)

Table B.1 — One-sided tolerance limit factors

Gamma = 0,950

n p=0,750 p=0,900 p=0,950 p=0975 p=0,99Q p=0999 | $=0,9999
2 11,763 20,581 26,260 31,257 37,094 49,276 59,304
3 3,806 6,155 7,656 8,986 10,553 13,857 16,598
4 2,618 4,162 5,144 6,015 7,042 9,214 11,019
5 2,150 3,407 4,203 4,909 5,741 7,502 8,966
6 1,895 3,006 3,708 44329 5,062 6,612 7,901
7 1,732 2,755 3,399 3,970 4,642 6,063 7,244
8 1,618 2,582 3,187 3,723 4,354 5,688 6,796
9 1,532 2,454 3,031 3,542 4,143 5,413 6,469
10 1,465 2,355 2991 3,402 3,981 5,203 6,219
11 1,411 2,275 2,815 3,292 3,852 5,036 6,020
12 1,366 2,210 2,736 3,201 3,747 4,900 5,858
13 1,328 2,155 2,671 3,125 3,659 4,787 5,723
14 1,296 2,109 2,614 3,060 3,585 4,690 5,609
15 1,268 2,068 2,566 3,005 3,520 4,607 5,510
16 1,243 2,033 2,524 2,956 3,464 4,535 5,424
17 1,220 2,002 2,486 2,913 3,414 4,471 5,348
18 1,201 1,974 2,453 2,875 3,370 4,415 5,281
19 1,183 1,949 2,423 2,841 3,331 4,364 5,221
20 1,166 1,926 2,396 2,810 3,295 4,318 5,167
21 1,152 1,905 2,371 2,781 3,263 4,277 5,118
22 1,138 1,886 2,349 2,756 3,233 4,239 5,073
23 1,125 1,869 2,328 2,732 3,206 4,204 5,031
24 1,114 1,853 2,309 2,710 3,181 4,172 4,994
25 1,103 1,838 2,292 2,690 3,158 4,142 4,959
26 1,093 1,824 2,275 2,672 3,136 4,115 4,926
27 1,083 1,811 2,260 2,654 3,116 4,089 4,896
28 1,075 1,799 2,246 2,638 3,098 4,066 4,868
29 1,066 1,788 2,232 2,623 3,080 4,043 4,841
30 1,058 1,777 2,220 2,608 3,064 4,022 4,816
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Table B.1 (continued)
Gamma = 0,950

n p=0,750 p=0,900 p=0950 p=0975 p=0,990 p=0999 p=09999
31 1,051 1,767 2,208 2,595 3,048 4,002 4,793
32 1,044 1,758 2,197 2,582 3,034 3,984 4,771
33 1,037 1,749 2,186 2,570 3,020 3,966 4,750
34 1,031 1,740 2,176 2,559 3,007 3,950 4,730
35 1,025 1,732 2,167 2,548 2,995 3934 4,712
36 1,019 1,725 2,158 2,538 2,983 3,919 4,694
37 1,014 1,717 2,149 2,528 2,972 3,904 4,677
38 1,009 1,710 2,141 2,518 2,961 3,891 4,661
39 1,004 1,704 2,133 2,510 2,951 3,878 4,646
40 0,999 1,697 2,125 2,501 2,941 3,865 4,631
41 0,994 1,691 2,118 2,493 2,932 3,854 4,617
42 0,990 1,685 2,111 2,485 2,923 3,842 4,603
43 0,986 1,680 2,105 2,478 2914 3,831 4,591
44 0,982 1,674 2,098 2,470 25906 3,821 4,578
45 0,978 1,669 2,092 2,463 2,898 3,811 4,566
46 0,974 1,664 2,086 2,457 2,890 3,801 4,555
47 0,971 1,659 2,081 2,450 2,883 3,792 4,544
48 0,967 1,654 2,075 2,444 2,876 3,783 4,533
49 0,964 1,650 2,070 2,438 2,869 3,774 4,523
50 0,960 1,646 2,065 2,432 2,862 3,766 4,513
51 0,957 1,641 2,060 2,427 2,856 3,758 4,504
52 0,954 1,637 2,055 2,421 2,850 3,750 4,494
53 0,951 1,633 2,051 2,416 2,844 3,742 4,485
54 0,948 1,630 2,046 2,411 2,838 3,735 4,477
55 0,945 1,626 2,042 2,406 2,833 3,728 4,468
56 0,943 1,622 2,038 2,401 2,827 3,721 4,460
57 0,940 1,619 2,034 2,397 2,822 3,714 4,452
58 0,938 1,615 2,030 2,392 2,817 3,708 4,445
59 0,935 1,612 2,026 2,388 2,812 3,701 4,437
60 0,933 1,609 2,022 2,384 2,807 3,695 4,430
61 0,930 1,606 2,019 2,380 2,802 3,689 1423
62 0,928 1,603 2,015 2,376 2,798 3,684 4,416
63 0,926 1,600 2,012 2,372 2,793 3,678 4,410
64 0,924 1,597 2,008 2,368 2,789 3,673 4,403
65 0,921 1,594 2,005 2,364 2,785 3,667 4,397
66 0,919 1,591 2,002 2,361 2,781 3,662 4,391
67 0917 1,589 1,999 2,357 2,777 3,657 4,385
68 0,915 1,586 1,996 2,354 2,773 3,652 4,379
69 0,913 1,584 1,993 2,351 2,769 3,647 4,373
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Table B.1 (continued)

1SO 11608-1:2022(E)

Gamma = 0,950

n p=0,750 p=0,900 p=0,950 p=0,975 p=0,990 p=0,999 p=09999
70 0,911 1,581 1,990 2,347 2,765 3,643 4,368
71 0,910 1,579 1,987 2,344 2,762 3,638 4,362
72 0,908 1,576 1,984 2,341 2,758 3,633 4,357
73 0,906 1,574 1,982 2,338 2,755 3,629 4,352
74 0904 1,572 1979 2,335 2,751 3,625 4,347
75 0,903 1,570 1,976 2,332 2,748 3,621 4,342
76 0,901 1,568 1,974 2,329 2,745 3,617 4,337
77 0,899 1,565 1,971 2,327 2,742 3,613 4,333
78 0,898 1,563 1,969 2,324 2,739 3,609 4,328
79 0,896 1,561 1,967 2,321 2,736 3,605 4,323
80 0,895 1,559 1964 2,319 2,738 3,601 4,319
81 0,893 1,557 1,962 2,316 2,730 3,597 4,315
82 0,892 1,556 1,960 2,314 2,727 3,594 4,310
83 0,890 1,554 1,958 2,311 2,724 3,590 4,306
84 0,889 1,552 1,956 2,309 2,721 3,587 4,302
85 0,888 1,550 1,954 2,306 2,719 3,583 4,298
86 0,886 1,548 1,952 2,304 2,716 3,580 4,294
87 0,885 1,547 1,950 2,302 2,714 3,577 4,291
88 0,884 1,545 1,948 2,300 2,711 3,574 4,287
89 0,882 1,543 1,946 2,297 2,709 3,571 4,283
90 0,881 1,542 1,944 2,295 2,706 3,567 4,279
91 0,880 1,540 1,942 2,293 2,704 3,564 4,276
92 0,879 1,538 1,940 2,291 2,701 3,561 4,272
93 0,877 1)537 1,938 2,289 2,699 3,559 4,269
94 0,876 1,535 1,937 2,287 2,697 3,556 4,266
95 0,875 1,534 1,935 2,285 2,695 3,553 4,262
96 0,874 1,532 1,933 2,283 2,692 3,550 4,259
97 0,873 1,531 1931 2,281 2,690 3,547 4,256
98 0,872 1,530 1,930 2,279 2,688 3,545 4,253
99 0,871 1,528 1,928 2,278 2,686 3,542 4,250
100 0,870 15527 1,927 2,276 2,68% 3,539 4,247
102 0,868 1,524 1,923 2,272 2,680 3,534 4,241
104 0,866 1,521 1,920 2,269 2,676 3,530 4,235
106 0,864 1,519 1,917 2,266 2,672 3,525 4,229
108 0,862 1,517 1,915 2,262 2,669 3,520 4,224
110 0,860 1,514 1912 2,259 2,665 3,516 4,219
112 0,858 1,512 1,909 2,256 2,662 3,511 4,214
114 0,856 1,510 1,907 2,253 2,658 3,507 4,209
116 0,855 1,507 1,904 2,251 2,655 3,503 4,204
118 0,853 1,505 1,902 2,248 2,652 3,499 4,199
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Table B.1 (continued)
Gamma = 0,950

n p=0,750 p=0,900 p=0,950 p=0,975 p=0,990 p=0,999 p=0,9999
120 0,851 1,503 1,899 2,245 2,649 3,495 4,195
122 0,850 1,501 1,897 2,242 2,646 3,492 4,190
124 0,848 1,499 1,895 2,240 2,643 3,488 4,186
126 0,847 1,497 1,893 2,237 2,640 3,484 4,182
128 0,845 1,496 1,890 2,235 2,638 3,481 4,178
130 0,844 1,494 1,888 2,233 2,635 3,478 4,174
132 0,843 1,492 1,886 2,230 2,632 3,474 4,170
134 0,841 1,490 1,884 2,228 2,630 3,471 4,166
136 0,840 1,489 1,882 2,226 2,627 3,468 4,162
138 0,839 1,487 1,880 2,224 2,625 3,465 4,159
140 0,837 1,485 1,879 2,222 2,622 3,462 4,155
142 0,836 1,484 1,877 2,220 2,620 3,459 4,152
144 0,835 1,482 1,875 2,218 2,618 3,456 4,148
146 0,834 1,481 1,873 2,216 25616 3,453 4,145
148 0,833 1,479 1,872 2,214 2,613 3,451 4,142
150 0,832 1,478 1,870 2,212 2,611 3,448 4,139
152 0,830 1,476 1,868 2,210 2,609 3,445 4,136
154 0,829 1,475 1,867 2,208 2,607 3,443 4,133
156 0,828 1,474 1,865 2,207 2,605 3,440 4,130
158 0,827 1,472 1,864 2,205 2,603 3,438 4,127
160 0,826 1,471 1,862 2,203 2,601 3,435 4,124
162 0,825 1,470 1,861 2,201 2,600 3,433 4,121
164 0,824 1,469 1,859 2,200 2,598 3,431 4,118
166 0,823 1,467 1,858 2,198 2,596 3,428 4,116
168 0,822 1,466 1,856 2,197 2,594 3,426 4,113
170 0,822 1,465 1,855 2,195 2,592 3,424 4,111
172 0,821 1,464 1,854 2,194 2,591 3,422 4,108
174 0,820 1,463 1,852 2,192 2,589 3,420 4,106
176 0,819 1,462 1,851 2,191 2,587 3,418 4,103
178 0,818 1,460 1,850 2,189 2,586 3,416 4,101
180 0,817 459 1,849 2,188 2,58% a1 71,098
185 0,815 1,457 1,846 2,185 2,580 3,409 4,093
190 0,813 1,454 1,843 2,181 2,577 3,404 4,087
195 0,811 1,452 1,840 2,178 2,573 3,400 4,082
200 0,809 1,450 1,837 2,175 2,570 3,395 4,077
205 0,808 1,447 1,835 2,172 2,566 3,391 4,072
210 0,806 1,445 1,832 2,170 2,563 3,387 4,068
215 0,804 1,443 1,830 2,167 2,560 3,384 4,063
220 0,803 1,441 1,828 2,164 2,557 3,380 4,059
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Table B.1 (continued)

1SO 11608-1:2022(E)

Gamma = 0,950

n p=0,750 p=0,900 p=0,950 p=0,975 p=0,990 p=0,999 p=09999
225 0,801 1,439 1,825 2,162 2,555 3,376 4,055
230 0,800 1,437 1,823 2,160 2,552 3,373 4,051
235 0,798 1,436 1,821 2,157 2,549 3,370 4,047
240 0,797 1,434 1,819 2,155 2,547 3,367 4,043
245 0,796 1,432 1,817 2,153 2,544 3,363 4,040
250 0,795 1,431 1,815 2,151 2,542 3,361 4,036
255 0,793 1,429 1,814 2,149 2,540 3,358 4,033
260 0,792 1,428 1,812 2,147 2,537 3,355 4,029
265 0,791 1,426 1,810 2,145 2,535 3,352 4,026
270 0,790 1,425 1,809 2,143 2,533 3,349 4,023
275 0,789 1,423 1,807 2,141 2,531 3,347 4,020
280 0,788 1,422 1,805 2,140 2,529 3,344 4,017
285 0,787 1,421 1,804 2,138 2,527 3,342 4,014
290 0,786 1,419 1,802 2,136 2,525 3,340 4,012
295 0,785 1,418 1,801 2,135 2,524 3,337 4,009
300 0,784 1,417 1,800 2,133 2,522 3,335 4,006
310 0,782 1,415 1,797 2,130 2,518 3,331 4,001
320 0,780 1,412 1,794 2,127 2,515 3,327 3,996
330 0,778 1,410 1,792 2,124 2,512 3,323 3,992
340 0,777 1,408 1,790 2,122 2,509 3,319 3,988
350 0,775 1,406 1,787 2,119 2,506 3,316 3,983
360 0,774 1,404 1,785 2,117 2,504 3,312 3,980
370 0,772 1,403 1,783 2,115 2,501 3,309 3,976
380 0,771 1)401 1,781 2,113 2,499 3,306 3,972
390 0,770 1,399 1,780 2,111 2,496 3,303 3,969
100 0,769 1,398 1,778 2,109 2,494 3,300 3,965
425 0,765 1,394 1,774 2,104 2,489 3,294 3,957
450 0,763 1,391 1,770 2,100 2,484 3,288 3,950
475 0,761 1,388 1,766 2,096 2,480 3,282 3,944
500 0,758 1,385 1,763 2,092 2,475 3,277 3,938
525 0,756 17382 1,760 2,089 2472 35272 3,932
550 0,754 1,380 1,757 2,086 2,468 3,268 3,927
575 0,752 1,378 1,755 2,083 2,465 3,264 3,922
600 0,751 1,376 1,752 2,080 2,462 3,260 3,918
625 0,749 1,374 1,750 2,077 2,459 3,256 3913
650 0,748 1,372 1,748 2,075 2,456 3,253 3,910
700 0,745 1,368 1,744 2,071 2,451 3,247 3,902
750 0,743 1,365 1,741 2,067 2,447 3,241 3,896
800 0,740 1,363 1,737 2,063 2,443 3,236 3,890
850 0,738 1,360 1,734 2,060 2,439 3,232 3,885
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Table B.1 (continued)

Gamma = 0,950

n p=0,750 p=0,900 p=0,950 p=0975 p=0,990 p=0999 | p=09999
900 0,736 1,358 1,732 2,057 2,436 3,227 3,880
950 0,735 1,356 1,729 2,054 2,433 3,224 3,875

1000 0,733 1,354 1,727 2,052 2,430 3,220 3,871
1500 0,722 1,340 1,712 2,035 2,411 3,195 3,842
2000 0,716 1,332 1,703 2,024 2,399 3,181 3,825
3000 0,708 1,323 1,692 2,012 2,385 3,164 3,805
5000 0,700 1,313 1,681 2,000 2,372 3,147 3,786
10 000 0,693 1,304 1,670 1,988 2,358 3,130 3,766
o0 0,674 1,282 1,645 1,960 2,326 3,090 3,719
Table B.2 — Two-sided tolerance limit factors
Confidence =95 %

n p=0,750 p=0,900 p=0,950 p=0975 p=0,990 p=0995 p=0999

2 22,383 31,092 36,519 41,308 46,944 50,813 58,844

3 5,937 8,306 9,789 11,101 12,647 13,710 15,920

4 3,818 5,368 6,341 7,203 8,221 8,921 10,377

5 3,041 4,291 5,077 5,774 6,598 7,165 8,345

6 2,638 3,733 4,422 5,034 5,758 6,256 7,294

7 2,391 3,390 4,020 4,579 5,241 5,697 6,647

8 2,223 3,156 3,746 4,269 4,889 5,316 6,206

9 2,101 2,986 3,546 4,044 4,633 5,039 5,885

10 2,008 2,856 3,393 3,871 4,437 4,827 5,640

11 1,934 2,754 3,273 3,735 4,282 4,659 5,446

12 1,874 2,670 3,175 3,624 4,156 4,522 5,287

13 1,825 2,601 3,093 3,531 4,051 4,409 5,156

14 1,783 2,542 3,024 3,453 3,962 4,312 5,044

15 1,747 2,492 2,965 3,386 3,885 4,230 4,949

16 1,716 2,449 2,913 3,328 3,819 4,158 4,865

17 1,689 2,410 2,868 3,277 3,761 4,095 4,792

18 1,665 2,376 2,828 3,231 3,709 4,039 4,727

19 5643 2346 2793 3519+ 35663 35988 45669

20 1,624 2,319 2,760 3,154 3,621 3,943 4,616

21 1,607 2,294 2,731 3,121 3,583 3,903 4,569

22 1,591 2,272 2,705 3,091 3,549 3,865 4,526

23 1,576 2,251 2,681 3,063 3,518 3,831 4,486

24 1,563 2,232 2,658 3,038 3,489 3,800 4,450

25 1,551 2,215 2,638 3,015 3,462 3,771 4,415

40
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Table B.2 (continued)

1SO 11608-1:2022(E)

Confidence =95 %

n p=0,750 p=0900 p=0950 p=0975 p=0,990 p=0,995 p=0999
26 1,539 2,199 2,619 2,993 3,437 3,744 4,385
27 1,529 2,184 2,601 2973 3,415 3,720 4,356
28 1,519 2,170 2,585 2,954 3,393 3,696 4,330
29 1,510 2,157 2,569 2,937 3,373 3,675 4,304
30 1,501 2,145 2,555 2921 3,355 3,654 4,281
31 1,493 2,134 2,541 2,905 3,337 3,635 4,259
32 1,486 2,123 2,529 2,891 3,320 3,617 4,238
33 1,478 2,113 2,517 2,877 3,305 3,600 4,218
34 1,472 2,103 2,505 2,864 3,290 3,584 4,199
35 1,465 2,094 2,495 2,852 3,276 3,569 4,182
36 1,459 2,086 2,484 2,840 3,268 3,555 4,165
37 1,454 2,077 2,475 2,829 3,250 3,541 4,149
38 1,448 2,070 2,466 2,819 3,238 3,528 4,134
39 1,443 2,062 2,457 2,809 3,227 3,516 4,119
40 1,438 2,055 2,448 2,799 3,216 3,504 4,105
41 1,433 2,049 2,440 2,790 3,205 3,492 4,092
42 1,429 2,042 2,433 2,781 3,196 3,482 4,080
43 1,424 2,036 2,425 2,773 3,186 3,471 4,068
44 1,420 2,030 2,418 2,765 3,177 3,461 4,056
45 1,416 2,024 2,412 2,757 3,168 3,452 4,045
46 1,412 2,019 2,405 2,750 3,160 3,443 4,034
47 1,409 2,014 2,399 2,743 3,151 3,434 4,024
48 1,405 2,009 2,393 2,736 3,144 3,425 4,014
49 1,402 2)004 2,387 2,729 3,136 3,417 4,004
50 1,398 1,999 2,382 2,723 3,129 3,409 3,995
51 1,395 1,994 2,376 2,717 3,122 3,401 3,986
52 1,392 1,990 2,371 2,711 3,115 3,394 3,978
53 1,389 1,986 2,366 2,705 3,108 3,387 3,969
54 1,386 1,982 2,361 2,700 3,102 3,380 3,961
55 1,383 1,978 2,356 2,694 3,096 3,373 3,953
56 1,381 15974 2,352 2,689 3,090 3,367 3,946
57 1,378 1,970 2,347 2,684 3,084 3,361 3,939
58 1,376 1,967 2,343 2,679 3,079 3,355 3,932
59 1,373 1,963 2,339 2,675 3,073 3,349 3,925
60 1,371 1,960 2,335 2,670 3,068 3,343 3,918
61 1,369 1,957 2,331 2,666 3,063 3,338 3912
62 1,366 1,953 2,327 2,661 3,058 3,332 3,905
63 1,364 1,950 2,324 2,657 3,053 3,327 3,899
64 1,362 1,947 2,320 2,653 3,048 3,322 3,893
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Table B.2 (continued)

Confidence =95 %

n p=0,750 p=0900 p=0,950 p=0,975 p=0990 p=0,995 p=0999
65 1,360 1,944 2,317 2,649 3,044 3,317 3,887
66 1,358 1,941 2,313 2,645 3,039 3,312 3,882
67 1,356 1,939 2,310 2,641 3,035 3,307 3,876
68 1,354 1,936 2,307 2,638 3,031 3,303 3,871
69 1,352 1933 2,304 2,634 3,027 3,298 3,866
70 1,350 1931 2,300 2,631 3,023 3,294 3,861
71 1,349 1,928 2,297 2,627 3,019 3,290 3,856
72 1,347 1926 2,295 2,624 3,015 3,285 3,851
73 1,345 1,923 2,292 2,621 3,011 3,281 3,846
74 1,344 1921 2,289 2,617 3,008 3,279 3,841
75 1,342 1,919 2,286 2,614 3,004 3,274 3,837
76 1,341 1,917 2,284 2,611 3,001 3,270 3,832
77 1,339 1914 2,281 2,608 2,997 3,266 3,828
78 1,337 1,912 2,278 2,605 2,994 3,262 3,824
79 1,336 1,910 2,276 2,603 2,991 3,259 3,820
80 1,335 1,908 2,274 2,600 2,988 3,255 3,816
81 1,333 1,906 2,271 2,597 2,984 3,252 3,812
82 1,332 1904 2,269 2,594 2,981 3,249 3,808
83 1,330 1,902 2,267 2,592 2,978 3,246 3,804
84 1,329 1,900 2,264 2,589 2,975 3,242 3,800
85 1,328 1,899 2,262 2,587 2,973 3,239 3,797
86 1,327 1,897 2,260 2,584 2,970 3,236 3,793
87 1,325 1,895 2,258 2,582 2,967 3,233 3,790
88 1,324 1,893 2,256 2,580 2,964 3,230 3,786
89 1,323 1,892 2,254 2,577 2,962 3,227 3,783
90 1,322 1,890 2,252 2,575 2,959 3,225 3,780
91 1,321 1,888 2,250 2,573 2,957 3,222 3,776
92 1,320 1,887 2,248 2,571 2,954 3,219 3,773
93 1,318 1,885 2,246 2,569 2,952 3,216 3,770
94 1,317 1,884 2,244 2,566 2,949 3,214 3,767
95 17316 1,882 2,242 2,567 2,547 37211 3;76%
96 1,315 1,881 2,241 2,562 2,944 3,209 3,761
97 1,314 1,879 2,239 2,560 2,942 3,206 3,758
98 1,313 1,878 2,237 2,558 2,940 3,204 3,755
99 1,312 1,876 2,236 2,556 2,938 3,201 3,752
100 1,311 1,875 2,234 2,555 2,936 3,199 3,750
102 1,309 1,872 2,231 2,551 2,931 3,194 3,744
104 1,308 1,869 2,228 2,547 2,927 3,190 3,739
106 1,306 1,867 2,225 2,544 2,923 3,186 3,734
108 1,304 1,864 2,222 2,541 2,919 3,181 3,729
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Table B.2 (continued)

1SO 11608-1:2022(E)

Confidence =95 %

n p=0,750 p=0,900 p=0,950 p=0,975 p=0,990 p=0,995 p=0,999
110 1,302 1,862 2,219 2,537 2,916 3,177 3,724
112 1,301 1,860 2,216 2,534 2,912 3,173 3,720
114 1,299 1,858 2,213 2,531 2,909 3,170 3,715
116 1,298 1,855 2,211 2,528 2,905 3,166 3,711
118 1,296 1,853 2,208 2,525 2902 3,162 3,707
120 1,295 1,851 2,206 2,522 2,899 3,159 3,703
122 1,293 1,849 2,203 2,520 2,896 3,155 3,699
124 1,292 1,847 2,201 2,517 2,893 3,152 3,695
126 1,291 1,845 2,199 2,514 2,890 3,149 3,691
128 1,289 1,843 2,197 2,512 2,887 3,146 3,687
130 1,288 1,842 2,194 2,510 2,884 3,143 3,684
132 1,287 1,840 2,192 2,507 2,881 3,140 3,680
134 1,286 1,838 2,190 2,505 2,878 3,137 3,677
136 1,284 1,837 2,188 2,503 2,876 3,134 3,674
138 1,283 1,835 2,186 2,500 2,873 3,131 3,670
140 1,282 1,833 2,185 2,498 2,871 3,128 3,667
142 1,281 1,832 2,183 2,496 2,868 3,126 3,664
144 1,280 1,830 2,181 2,494 2,866 3,123 3,661
146 1,279 1,829 2,179 2,492 2,864 3,121 3,658
148 1,278 1,827 2,177 2,490 2,861 3,118 3,655
150 1,277 1,826 2,176 2,488 2,859 3,116 3,652
152 1,276 1,825 2,174 2,486 2,857 3,114 3,650
154 1,275 1,823 2,172 2,484 2,855 3,111 3,647
156 1,274 1)822 2,171 2,483 2,853 3,109 3,644
158 1,273 1,821 2,169 2,481 2,851 3,107 3,642
160 1,272 1,819 2,168 2,479 2,849 3,105 3,639
162 1,272 1,818 2,166 2,477 2,847 3,102 3,637
164 1,271 1,817 2,165 2,476 2,845 3,100 3,634
166 1,270 1,816 2,163 2,474 2,843 3,098 3,632
168 1,269 1,815 2,162 2,473 2,841 3,096 3,630
170 1,268 1,813 2,161 2471 2,840 3,09% 3,627
172 1,267 1,812 2,159 2,469 2,838 3,092 3,625
174 1,267 1,811 2,158 2,468 2,836 3,091 3,623
176 1,266 1,810 2,157 2,466 2,834 3,089 3,621
178 1,265 1,809 2,155 2,465 2,833 3,087 3,619
180 1,264 1,808 2,154 2,464 2,831 3,085 3,616
185 1,263 1,805 2,151 2,460 2,827 3,081 3,611
190 1,261 1,803 2,148 2,457 2,823 3,077 3,607
195 1,259 1,801 2,146 2,454 2,820 3,073 3,602
200 1,258 1,798 2,143 2,451 2,816 3,069 3,598
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Table B.2 (continued)

Confidence =95 %

n p=0,750 p=0900 p=0,950 p=0,975 p=0990 p=0,995 p=0999
205 1,256 1,796 2,140 2,448 2,813 3,065 3,593
210 1,255 1,794 2,138 2,445 2,810 3,062 3,589
215 1,253 1,792 2,136 2,442 2,807 3,059 3,585
220 1,252 1,790 2,133 2,440 2,804 3,055 3,581
225 1,251 1,789 2,131 2,437 2,801 3,052 3,576
230 1,250 1,787 2,129 2,435 2,798 3,049 3,574
235 1,248 1,785 2,127 2,432 2,795 3,046 3,671
240 1,247 1,783 2,125 2,430 2,793 3,043 3,568
245 1,246 1,782 2,123 2,428 2,790 3,041 3,564
250 1,245 1,780 2,121 2,426 2,788 3,038 3,561
255 1,244 1,779 2,120 2,424 2,786 3,036 3,558
260 1,243 1,777 2,118 2,422 2,783 3,033 3,555
265 1,242 1,776 2,116 2,420 2,781 3,031 3,553
270 1,241 1,775 2,115 2,418 25779 3,028 3,550
275 1,240 1,773 2,113 2,416 2,777 3,026 3,547
280 1,239 1,772 2,111 2,415 2,775 3,024 3,545
285 1,238 1,771 2,110 2,413 2,773 3,022 3,542
290 1,238 1,770 2,109 2;411 2,771 3,020 3,540
295 1,237 1,768 2,107 2,410 2,769 3,018 3,538
300 1,236 1,767 2,106 2,408 2,767 3,016 3,535
310 1,234 1,765 2,103 2,405 2,764 3,012 3,531
320 1,233 1,763 2,101 2,402 2,761 3,008 3,527
330 1,232 1,761 2,098 2,400 2,758 3,005 3,523
340 1,230 1,759 2,096 2,397 2,755 3,002 3,519
350 1,229 1,757 2,094 2,395 2,752 2,999 3,515
360 1,228 1,756 2,092 2,392 2,749 2,996 3,512
370 1,227 1,754 2,090 2,390 2,747 2,993 3,509
380 1,225 1,752 2,088 2,388 2,744 2,990 3,505
390 1,224 1,751 2,086 2,386 2,742 2,988 3,502
400 1,223 1,749 2,084 2,384 2,739 2,985 3,499
425 15221 1,746 2,080 2,379 2,73% 2,979 3493
450 1,219 1,743 2,077 2,375 2,729 2,974 3,486
475 1,217 1,740 2,073 2,371 2,725 2,969 3,481
500 1,215 1,737 2,070 2,368 2,721 2,965 3,476
525 1,213 1,735 2,067 2,364 2,717 2,961 3,471
550 1,212 1,733 2,065 2,361 2,713 2,957 3,466
575 1,210 1,731 2,062 2,358 2,710 2,953 3,462
600 1,209 1,729 2,060 2,356 2,707 2,950 3,458
625 1,208 1,727 2,058 2,353 2,704 2,947 3,455
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Table B.2 (continued)

1SO 11608-1:2022(E)

Confidence =95 %

n p=0,750 p=0,900 p=0,950 p=0975 p=0,990 p=0,995 p=0,999
650 1,207 1,725 2,056 2,351 2,702 2,944 3,451
700 1,204 1,722 2,052 2,347 2,697 2,939 3,445
750 1,202 1,719 2,049 2,343 2,692 2,934 3,439
800 1,201 1,717 2,046 2,339 2,688 2,930 3,434
850 1,199 1,715 2,043 2,336 2,685 2926 3,430
000 1,198 1,712 2,040 2,333 2,682 2,922 3,426
950 1,196 1,711 2,038 2,331 2,679 2,919 3,422

1000 1,195 1,709 2,036 2,328 2,676 2,916 3,418
1500 1,186 1,697 2,022 2,312 2,657 2,895 3,394
o0 1,150 1,645 1,960 2,241 2,576 2,807 3,291
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Unless the
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container dlosure is not subject to ISQ_10993-1.

The toxicitly of materials that formthe internal contact surfaces of the primary container closure is
addressed [in this document,\Health authority requirements and other toxicity requirements, inclug

Annex C
(informative)

Biological evaluation according to ISO 10993-1

ral

to ISO 10993-1, the following should be taken into account for their relevance to the ove
valuation of the NIS based on the nature and duration of their contact with the body:

terial(s) of manufacture;

ed additives, process contaminants and residues (see ISO 10993-7 'for ethylene o}
£S);

ble substances (see SO 10993-17);

ation products (see ISO 10993-9, for general principles and{S0 10993-13, ISO 10993-15
ation products from polymers and metals, respectively);

omponents and their interactions in the final product;
'formance and characteristics of the final producg;

bl characteristics of the final product, including but not limited to, porosity, particle s
hnd surface morphology;

ication of material chemical constituents and consideration of chemical characteriza
D 10993-18) shall precede any biological testing.

external surface of the primary container closure is in direct or indirect patient contac

o one of the categories below), the biological reactivity of the materials of the prim

rall

kide

for

ize,

Fion

[ing
ary

not
ling

pharmacopeia/compendial téequirements as appropriate, might apply. Such requirements can include

[SO 1099311 requirementss

C.2 Applicability to NIS

C.2.1 Gepneral

All testing indicated can be necessary for a biological safety evaluation, based on a risk assessment.

Additional tests might be required based on regional regulatory guidance (e.g. FDA Guidance on
ISO 10993). Where sufficient information is already available to perform a risk assessment of the
material and/or the medical device, additional testing is not required.

See ISO 10993-1:2018, Annex C for further guidance.
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C.2.2 Nature of body contact for NIS

C.2.

2.1 SKkin contact

NIS products might have components that contact the intact skin of the user, including adhesive for an
OBDS affixed to the body (e.g. adhered), external surfaces of a NIS in contact with the user’s ungloved
hands (e.g. which might be touched or held during preparation and handling by the user) and/or
components of the NIS in contact with the injection site. These materials can be considered surface
contact materials - skin.

Somn

con
can
nat

C.2

If th
pro

bone/dentin, as these materials serve as conduits to delivery fluids to subcutaneous/inti

tiss

C.2

If tH
dire

C.2

Bas

e in contact with a user’s ungloved hands such as human interfaces. If these types ofc
be shown to be made from materials in common use for other consumer products\wit]
ire of contact, no further biological evaluation is needed.

2.2 Fluid path

le NIS has a container and/or fluid path external to the primary container closure of thq
duct, the materials that are part of the fluid path are considered external communicatiy

Le.

2.3 Indwelling needle or cannula

e NIS contains an indwelling needle or soft cannula,sthe materials of this component are
ct tissue contact (subcutaneous/intramuscular tissue).

3 Duration of exposure for NIS

Ty
long

Acc
use
test
in g
des

muJ]tiple or repeated uses of the NIS.

ed on the intended use of the NIS, the duration of exposure is determined, considet

ically, a NIS with a use frequency,of weekly, monthly or longer would be considered pr
p-term exposure.

prding to ISO 10993-1, NIS components that have very brief/transitory contact with the
 for less than one minuite) are considered transitory-contact and generally would 1
ing to address biocompatibility, unless the materials include coatings or lubricants that c

bmponents
h a similar

medicinal
g - tissue/
amuscular

considered

ing single,

olonged or

 body (e.g.
ot require
buld be left

ontact with body tissues after the contact ends; however, cumulative use should be considered as

ribed above.
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D.1 Gen

Annex D
(informative)

Functional stability

ral

This annex]
for differer
and transp

D.2 Fun

D.2.1 Ge

Functional
from the g
through th
the point o
of the shelf
which the
conditions
at the end
all testing

outlines the objective of performing functional stability, defines and discusses considerat
ttypes of products covered by this document. It is important to note that functional’stab
ort are considered independent assessments and are not intended to be combined.

ctional stability (see 10.3.8)

neral

oint of manufacture of the final finished product, and 4elease into the supply chain
e point of first use (shelf-life) and the actual use of the product in the hands of users u
f last operational use and disposal (in-use life). Functional stability includes a combina

NIS should not be used. The in-use life of the NIS‘represents the amount of time, uses
(which the NIS is labelled to be used for. The intent is that the NIS meets its primary funct
of its stated shelf and in-use life. Unless determined by risk assessment, it is expected

ons
lity

stability represents the overall lifetime of the product and includes the time that elapses

up
b to
[ion

-life and the in-use life. The labelled shelf life (or expiration date) of the NIS is the date affter

and
ons
that

will be performed on the NIS at standard-atmosphere, not subjected to any preconditiofing

before testling.

D.2.2 Shelf-life

Shelf-life i§ determined by placing the NIS at the intended nominal storage conditions, with samples
removed frlom the storage condition and tested at intermediate intervals through the labelled expirafion
date.

Ageing of the NIS to its expiration date can be accelerated through methods such as ASTM F1980,(but
should be donfirmed throughtesting after real-time ageing.

D.2.3 Induse life

D.2.3.1 General

In-use life lassessments are relevant for NIS with rpplnrp;lhlp containers (qu‘rpm dpcignnfinnq A bnd

B), however, based on the intended use, design and risk assessment, in-use life can be applied to all NIS
system designations.

D.2.3.2 NIS with replaceable container (system designations A and B)

For reusable NIS with replaceable container (system designations A and B), the in-use life is usually
established or confirmed through testing their primary functions after simulated operation of each
feature of the NIS (for example, cap and needle removal/attachment, injection, etc.) for 1,5 times the
maximum expected number of actuations (including replacing containers) during its lifetime, unless
the system is designed to stop working after a limited time or number of operations, which becomes the
total number of operations adopted. Based on risk assessments, simulations to represent differences
between labelled storage and use conditions (e.g. stored in refrigerator and used at room temperature)

48 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=8e0d6fb4c79d1c7102f6bb7406161c8b

ISO 11608-1:2022(E)

and required care (e.g. cleaning) performed between actuations can be incorporated into the in-use life
assessments.

When the NIS is intended for use for multiple doses over a prescribed dosing period (i.e. one dose per
day for 14 days) or delivery over an extended period (i.e. 10 ml over 2 hours), in-use life assessments
include acceptable performance of the NIS and are usually confirmed through testing of the primary
functions when used for the entire expected use in accordance with the labelling (the environment and

dur

ation of use).

The quality of the medicinal product should be ensured over the entire delivery duration per medicinal

pro

duct requirements.

D.2

For
isn
D.2]
sho

NIS
cau
and

D.2

If it

sub
of t
In d
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It i3
pro
ass
of 1
req

3.3 NIS with non-replaceable container (system designations C and D)

NIS with non-replaceable container (system designations C and D), separate assessment
bt typically needed, as the in-use life can be established or confirmed throughshelf-life
2). However, based on the intended use, design, and risk assessment, further’in-use life 4
1ld be considered (see D.2.3.2).

Ke failure to meet primary functions. One is due to mechanical or eléctronic degradation
the other is time-related degradation during storage.

.4 NIS component shelf-life

hssemblies might change over time, then the ma%imum warehouse storage time befor
hese NIS components or subassemblies into a finished product should be established or
rder to accomplish this, these NIS components or subassemblies should be subjected tq
age conditions (at accelerated conditions,~if possible, depending on materials of cor
I assembled into finished NIS. The fifiished NIS assembled from these aged comp
nssemblies should meet their primary.functions.

Hucts after formulation, filling: or assembly from aged components (NIS component
bmblies as well as excipients' and primary packaging components). Confirmation of th
he finished product with-aged components and/or sub-assemblies should only be pe
1ired by risk assessment.

(]f in-use life
esting (see

issessment

5 with non-replaceable containers are considered to be prone to two;separate mechanisins that can

during use

is determined by risk assessment that the perfermance or quality of NIS comjponents or

b assembly
confirmed.

simulated
struction),
nents and

not usual practice for the life(of finished medicinal product to be established or confirmed on

5 and sub-
e shelf-life
rformed if
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Annex E
(normative)

Instructions for use, marking and age warning

dance in relation tothe content ofinstructions for use
HreiadtHohtto-the-cohn HASHUHECHORSHo-USe

AT C eI TEeITITY

Ctions for use should contain, at a minimum, the below given information:

ation provided in the markings on the NIS and NIS packaging, except for the"informa
ing the expiry date (if any), lot number, batch code or serial number, which caipbe omittg

ed use: Information stating the purposes, use or uses, including users,"patients and ot
ons of use, for which the product is intended;

rtions for use: Instructions which have been validated to enable theintended users to use
t safely and for the purposes intended. Elements to be considered could include:

struction on the preparation, use and safe disposal of the product;
bpection of the container and re-suspension of product;

ecking of the expiration date;

y special storage or handling requirements;

tails that identify the NIS components-and related equipment in order to obtain a
mbination;

ormation in relation to re-use(of\the NIS, including container replacement, cleaning
sinfection;

heral trouble-shooting;
y warnings and/or préecautions to be taken;

ormation required-to safely use the NIS in its use environment, e.g. electrical NISs no
ed close to aréaof electromagnetic radiation (such as mobile telephones in use), if the ]
e not specifically designed to be used in such areas;

sing information relevant to the NIS design (e.g. pre-set dose specifications, dose deliv
tus).

fion
d;
her

the

safe

and

[ be
NISs

ery

E.2 Marking

The marking on the NIS shall comprise at least the following particulars:

a) name of the manufacturer;

b) details necessary in order for the user to identify the NIS (e.g. product name).

NOTE
logo).

An alternative to the full name of the manufacturer can be sufficient identification (e.g. trademark or

If any component intended to be removed of a NIS fits entirely into the small part cylinder shown in
Figure 3 without compressing it and in any orientation, the NIS or component (if supplied separately),
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or their packaging or their relevant point-of-sale material, should be marked with the following or a
similar statement:

“Warning! Keep away from children of 3 years and younger. Contains small parts.”

The indication of the hazard (i.e. “small parts”) should appear on the NIS or component (is supplied
separately), on their packaging or in their instructions for use.
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Annex F
(informative)

Rationale for recommended sample sizes

F.1 General

The concepts for sample size determination described in the following aim to balance between
minimum $ample size and the acceptable levels of risk and quality. The document specifies [that €
test result{ meets a minimum confidence interval, described by a confidence level and“probab

content.

A test can
or as an at

is present ¢r not).

F.2 Vari

Variable t
distributio

At least a j

stated requiirements with a specified confidence. Typically, a confidence of at least 95 % is used but

can be dev

For variah
transformg
content (p)

The statist]
for variabl

I can be used to describe the data either directly or @fter appropriate transformation.

e performed as variable/ continuous test with variable result (e.g. measurement of a len
fribute/discrete test (pass/fail) (e.g. colour of device is correct/incorrect, audible indica

able testing

bsting can be used for measurement of continuou$. variables for which a continy

roportion of the population sampled indicated:by p or probability content should meet|

ated from if it can be justified.

le tests where data can be treated“as normally distributed (normally distributed
d to normal), the following are reeommended sample sizes of n = 20 for 95 % probab
and 95 % confidence, and n = 30-for 97,5 % probability content (p) and 95 % confidence

ical calculations that should'be used depend on the distribution, and the recommendat
b testing are based on thé hormal, or Gauss, distribution. If a different distribution is u

the statisti

The quant
transformg

It is allow
than the reg

In addition|

]:

al calculations to justify the sample size should be performed.

ative method presented here can only be used if the data are normally distributed or ca
d to approximatethe normal distribution.

bd to choose<other sample sizes than the recommended, but when using a sample of

when choosing a sample size different from the suggested sample size, the following sh

the
ach
lity

rth)
fion

ous

the
this

or
lity

ons
sed,

N be

her

commended one, it should be justified that the sample is sufficient and that it is adequaltely
representative ofthe design.

uld

be conside

3
cu.

— The smaller the sample size, the larger the sampling uncertainty, which can exaggerate small
differencesinthe variability ofthe resultsand increase the risk of not meeting the probability content
requirement for a given data set. When using k-values from a normally distributed population, this
increase in uncertainty mandates a larger required k-value.

The larger the sample size, the smaller the sampling uncertainty. This can potentially minimize the

impact of small variances in the data and provide a better chance of meeting the probability content
requirement at the specified confidence level. However, the increased sampling requirement might
also result in higher costs in materials and testing time.

For data that can be described by the normal distribution, this document offers two ways of establishing
acceptance criteria (see 7.4.5 for details).
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[SO 5479 provides guidance on methods and hypothesis testing for normality of data. It points out that it
is not strictly necessary to use normality testing in each case if theoretical reasons or prior information
supports normal distribution of data. Therefore, it is possible to leverage pre-existing justifications for
normality or non-normality instead of performing a normality check on each new data set.

In addition, to minimize the testing costs and workload, in some cases multiple variables and attributes
data can be captured on a single device. For example, with the right test equipment, one can capture
delivered dose, injection time, needle extension and the presence of audible and visual indicators on
one device. In these cases, the test lab should ensure that sufficient quantities of samples are present
to meet the quality requirements for the variables and attribute measurements, which can require a

larg

er sample than if only variables data were measured

E3

Atti
use

Insj
Thi
of t
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wit

For
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sim|

For
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Thd
fail

The
the
of f|
stat
are

ple binominal distribution for verification (as shown in this document).

Attribute testing

1 to describe the data either directly or after appropriate transformation.

pections and examinations will generally give discrete results such as “pass”, “fail”, or “ing
5 can be transformed into a binomially-distributed data set by looking-at the rate of one (|
he results as a “success”. It is assumed that tests are assessed by\leoking at “pass” or
ch are assumed to be binomially distributed (each inspection@©r examination is indepe
N a certain probability of success, or probability content, p.,

attribute testing a “zero defect acceptance plan” (or-.a‘defined number of acceptable
d, which is modelled by means of a Chi Square distribution for later production testing or

attribute testing, two categories, which can beboth solved with a binominal distribution
i1

statistical failure, (e.g. the presence orabsence of audible indication, the failure only occur
with a certain probability);

systematic failure, (e.g. chemical tests failures will occur in all samples if there is a syste
in the design).

sample size calculation-for'both is based on a binomial distribution that is based on pr
ire, 1-p, and the acceptable confidence level.

probability content’(probability of success) is typically decided by the minimum failug
test should béable to detect. If only systematic design failures are considered, the
hilure of a single sample will be as much as 50 %, meaning every second part will be
istical failures, it depends on the established risk category, normally values from 1,0 9
used.

Tab

defe

ibute tests can be used for assessment of discrete variables for which a discrété distribuftion can be

onclusive”.
pr a group)

“OK” results

ndent) and

failures) is
based on a

alculation,

5 randomly

matic error

bability of

e rate that
probability
failing. For
to-50 %

s (a "zero

e~F1"lists the recommended sample 51ze for a b1nom1al test acceptlng zero failurg

dne-sample

proportlon test Note that the table lncludes more probablllty content levels than those used in
the ISO 11608 series, these are provided for information only. The probability content levels in the
highlighted rows are those used or assumed in the ISO 11608 series.
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Table F.1 — Recommended sample size for attribute tests (confidence level: 95 %)

Recommended sample size for attribute tests

Based on a required confidence interval of at least 95 %

Probability content
(Probability of failure)

(min. samples size with 0 defects)

Recommended sample size, n

p=0,999 (0,1 %)

3000 (2 995)

p 20,995 (0,5 %) 600 (598)
p 20,990 (1,0 %) 300 (299)
p 20975 (2,5 %) 120 (119)
p 20,950 (5,0 %) 60 (59) ]
p 20,900 (10,0 %) 30 (29)
p 20,850 (15,0 %) 20 (19) &
p 20,750 (25,0 %) 11
p 20,500 (systematic failure, 50,0 %) 5 . N
p 2 0,050 (Systematic failure 95,0 %) 1 ‘Osu

N
hg

N
T

p1

=

5

=roundup(In(a) /In(p)) .

nrequire many more units.

DTE 1 For the attributive aspect of doing visual inspections on samples used for life-cycle, damp
at, cyclical, and vibration, a probability content level of 85 % is employed.

DTE 2 Sample size numbers in parentheses are the exact sample size)calculated from statistics.
hese numbers are derived directly from the binomial distribution an‘d/can be calculated for arbitrary
obability content (p) and confidence level (1 - @) using:

e recommended sample sizes are rounded to the nearést 10s for convenience, as also presented
test matrix (Table 3). This can mandate tests using multiple operators, due to length of testing.
ution should be used, however, since a failure in the samples above the minimum may jeopardize the
ility to demonstrate performance to the desireddevel or probability and confidence and recovery

C
al
Cq
F4 Tesl
The follow

selection flow chart

ng flow chart, Figure F.1, can'be used to assist in the decision of how to treat test data. [It is

assumed that a variables test is preferable if the data supports this type of analysis as it provides njore

detailed ki

owledge of the design.and requires a smaller sample size.
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