INTERNATIONAL ISO
STANDARD 11608-5

First edition
2012-10-01

Needle-based injection systems for medical
use — Requirements and test methods —

Part 5:
Automated functions

Systemes d’injection a aiguille’ pour usage médical — Exigences et
meéthodes d’essai —

Partie 5: Fonctions automatisées

—— Reference number
=7 N—= ISO 11608-5:2012(E)

©180 2012


https://standardsiso.com/api/?name=173fb06bb61d4b0a91c7ae458c7b0f4c

ISO 11608-5:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2012 — All rights reserved


https://standardsiso.com/api/?name=173fb06bb61d4b0a91c7ae458c7b0f4c

ISO 11608-5:2012(E)

Contents Page
oY =T o SRS iv
0 e Y 11 T2 4 T ) o TSRS \'
1 T o7 oo - 1
2 NOIMALIVE FEFEIENCES ...ttt ettt ettt ea e e s e en et et et e e e s e 1
3 Terms and definitioNs. ... ...ttt 2
4 ___ Requirements 00 O0OO0O0OO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO 3
4.1 General reqUIreMENTS.............cooiiiiiiiiiiccecececee ettt ene kb 3
4.2 Preparation ...t e e 4
4.3 0= o2 o) A 1 S S 5
4.4 Risk analysis requirements ... e 8
5 TeSt MEetROAS ... (b et e 8
5.1 (€= 4 =1 - | S SRRSO SO 8
5.2 Dose specification reqUIreMents ... gt 1"
5.3 Uncertainty of measurements and conformance with specifications ......................... 12
6 B =53 A0 =Y o T o S SO TPRTRARTRSTN FOSRSRR 12
7 Information to be supplied by the manufacturer ............ .o e 12
Annex A (informative) Rationale for requirements ................... .5 13
Bibliography ...... ... SO e 15

© IS0 2012 — All rights reserved iii


https://standardsiso.com/api/?name=173fb06bb61d4b0a91c7ae458c7b0f4c

ISO 11608-5:2012(E)

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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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consists of the following parts, under the general title Needle-based)injection systems for meq
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This part of ISO 11608 is applicable to needle-based injection systems with automated functions (NIS-
AUTO), primarily intended to administer medicinal products to humans. Because of the anticipated variation
in the designs of NIS-AUTOs, this part of ISO 11608 is promulgated more as a “horizontal” than a “vertical”
standard. Thus, it tends to specify the results of the design effort instead of the physical and construction
requirements used as the basis for NIS-AUTO design, so that innovation in achieving the intended purposes is

not

unnecessarily restricted.

This part of ISO 11608 intentionally avoids addressing more than the most basic elements regarding the safety

and
deli
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lot felease, which are addressed in standards on quality mahagement systems, for example th

seri

performance of NIS-AUTOS Imhumans. Any intended fabefiing of such NTS-AUTOS ndicating
er medicinal products into the body or into specified tissue strata thereof (e.g. intramuscular, su
tradermal), or for the administration of specific pharmaceutical drugs or vaccines, falls under t
ptional governments or supranational agencies regulating the manufacture and marketing of n
[Os and pharmaceutical products.

superseded by such regulatory authorities. Despite certain advantages forintentional interc
containers designed for different auto-injection systems, as well as._the potential risks of
changeability, this part of ISO 11608 avoids setting forth design specifications for the uniform sizsg
face of such containers. It is left for future initiatives to build upon the-specifications in this part of

sampling plans for inspection selected for this part of ISO 116@8)are intended to verify the desi
fidence level. The sampling plan does not replace more general manufacturing quality system

bs or ISO 13485.

their use to
bcutaneous
he authority
edical NIS-

part of ISO 11608 is expected to be supplemented by additional requirements and might ¢ccasionally

hangeability
inadvertent
, shape and
ISO 11608.

hn, at a high
s, including
e SO 9000

All references to “function” in this part of ISO 11608 aré by definition to be construed as automated functions

(ses

3.4). This part of ISO 11608 does not apply tothese functions if they are performed manually

by the user.
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INTERNATIONAL STANDARD

ISO 11608-5:2012(E)

Needle-based injection systems for medical use —
Requirements and test methods —

Part 5:
Automated functions

1

This
inje

Scope

part of ISO 11608 specifies requirements and test methods for the automated functions of nqg
ction systems with automated functions (NIS-AUTO), for the administration of medicinal products

incltiding but not limited to:

a)

b)

drug product preparation (e.g. reconstitution);

needle preparation;

air removal;

priming;

dose setting;

actuation;

needle insertion;
injection of the medicinal product;
disabling the NIS-AUTO;
needle retraction;
needle shielding;

needle hiding;

sharps injury pretection;

needle removal.

Normative references

edle-based
in humans,

The following referenced documents are indispensable for the application 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.

ISO 11608-1, Needle-based injection systems for medical use — Requirements and test methods — Part 1:
Needle-based injection systems

ISO 14971, Medical devices — Application of risk management to medical devices

IEC 62366, Medical devices — Application of usability engineering to medical devices

© 1SO 2012 — All rights reserved
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3 Terms and definitions

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

341
accessory

article or supplementary part used for convenience or safety in conjunction with a NIS-AUTO

EXAMPLES

3.2
actuation
action whic
user (or by

EXAMPLE

3.3
air remova
action to re

3.4
automated
function wh

NOTE A
retraction stg

3.5
injection

Magnifying lens to aid reading of dose setting, grip enhancer, dose counter of a NIS-AUTO.

h initiates a NIS-AUTO function (e.g. needle insertion), triggered by the actions of the NIStAL
hnother automated function)

Pressing the NIS-AUTO against the injection site.

I
move air from the container and/or needle of the NIS-AUTO

function
ch does not require user initiation after actuation

dose counter is considered an automated function if it is initiated by, for example, an automated ne
p, and therefore changes its state without any user interference.

delivery of fhe dose to the intended injection depth

3.6

intended ipjection depth

range of inj
See Figure

3.7

pction depth to which the drug is intendéd to be delivered

1.

needle-baged injection system with’automated functions

NIS-AUTO
injection sy

stem that delivers-asmedication through a needle wherein one or a series of functions are initi

by an actionp of the user and controlled automatically by the injection system

NOTE A
regarded as

3.8

ccessories_\that perform automatic functions in combination with manual injection NIS-AUTOs
NIS-AUTQ,

JTO

edle

hted

are

needle cover
cover provided over a needle in order to protect the needle from damage and users from injury prior to use

of the need

3.9

le

needle extension
axial distance from the patient end of the needle tip to the nearest part of the NIS-AUTO body (defining the
point of contact with the patient adjacent to the injection site)
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needle hiding

-5:2012(E)

function which obscures the needle from the user’s sight either before, during or after the injection cycle

NOTE The needle hiding function only has a visual requirement designed to reduce patient trauma in case of needle
phobia. It is not subject to any physical or dimensional requirements intended to restrict access to the needle. It does not

imply any increased level of safety from needle stick injuries.

31
insertion of needle
function which inserts the needle into the patient’s skin to the intended injection depth prior to the

injection of

the predicimat Pt oduct

341

needle shielding

fungtion which covers the exposed needle before and/or after the injection cycle to reduce the |
direft contact with the needle

NOTE 1 Needle shielding can reduce the risk of damage and contamination of the needle before use and
needle after use.

NOTE 2 Needle shielding does not meet the requirements of a sharps injury.protection feature unles
with{ISO 23908.

313
priming
fungtion that makes the dosing mechanism of the NIS-AUTQ_ready for actuation

3.14
retrpction of needle
fungtion which removes the needle from the target tissue to a predefined minimum needle pq
insifle the NIS-AUTO

314
ris assessment
RA
ovefall process comprising a risk analysis (estimation) and a risk evaluation

NOTE Adapted from ISO 14974:2007, definition 2.18.

3.16
sharps injury protection feature
fungtion that prevents accidental sharps injury

NOTE The NIS-AUTO might provide an active or passive automated function (definitions of active and p
featyires are given in ISO 23908), distinct from needle shielding or hiding, which is designed to minimize the risks
sharpps injury»The NIS-AUTO cannot claim to have sharps injury protection unless it meets the requirements 9

kelihood of

an cover the

5 it complies

int position

pssive safety
of accidental
f ISO 23908.

341

target tissue

location in the body into which the medicinal product is delivered and that defines the route of administration

NOTE Parts of the body for this part of ISO 11608 can include the dermis, subcutaneous tissue and muscle.

4 Requirements

4.1 General requirements

a) The NIS-AUTO shall be designed to avoid unintended actuation.

b) The NIS-AUTO shall perform its intended automated functions when tested following pre-conditioning

(including free fall) in accordance with ISO 11608-1.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=173fb06bb61d4b0a91c7ae458c7b0f4c

ISO 11608-5:2012(E)

EXAMPLE A NIS-AUTO that is dropped on a surface in accordance with free fall testing as described in ISO 11608-1
and that fails to perform any automated function as described in the instructions for use is deemed to have failed.

0)

NOTE
Guidance on conducting simulated user studies can be found in IEC 62366.

Completion of an automated function shall be apparent by visual and either tactile or audible means,
or both, unless otherwise specified in any subclause of this part of ISO 11608, even if the sequence of
operations for the NIS-AUTO consists of only one action. An automated function can be a sequence; if so,
completion of the entire sequence shall be apparent to the user.

The NIS-AUTO shall not compromise container (drug product quality, consistency, etc.) and/or needle
sterility. Devices designed to deliver more than one dose shall have an intermediate preparation step prior
to delivery of each dose.

Where|requirements do not specify forces for actuation of the automated feature/function, the appropfiate
force ghall be determined by using a risk-based approach (consistent with 1ISO 14971) suppertedq by
simulated user studies that mimic actual clinical use.

he study design should be based on statistical considerations and should have clear accéptance criteria.

f)  Users phall be able to clearly distinguish between a NIS-AUTO that is unused, in use or disableq (or
requiring another “setup” step before it can be used again). The NIS-AUTO shalt-provide visual feedhack
indicating clearly the state of the NIS-AUTO (i.e. unused, ready for use or disabled).

g) Manufdcturers shall define the injection depth determined by the targetdissue through clinical evaluation.
Design| verification shall demonstrate that the device is capable of delivering each dose of the medig¢inal
product to the target tissue.

h)  Where fequirementsin this partofISO 11608 provide a test method without acceptance criteria, the manufacfurer
shall egtablish a specification and acceptance criteria for thé ‘automated feature/function appropriate td the
intendgd use of the device using a risk-based approach (consistent with ISO 14971 and IEC 62366).

4.2 Preppration

421 General

The NIS-AUTO shall be designed to ensure that all preparation steps involving the NIS-AUTO are complégted
in the intengled order or designed suchhat, if preparation steps are done out of sequence, continued safeland

effective usk of the NIS-AUTO is possiple.

The NIS-AUTO shall indicate to-thé user that the preparation procedure has been completed. This shall be

apparent to|the user at least by, visible means.

4.2.2 Drug product preparation (e.g. reconstitution)

Automated |drug preparation shall not have an adverse impact on the drug product. Once preparation is
complete, the contents of the container shall be visible to confirm the medicinal product has been progerly
prepared in|a@ecordance with the instructions for use, unless visibility adversely affects the drug product and/or
therapy (seerationale in Annex A).

4.2.3 Needle preparation

The needle shall not be damaged by the automated feature (needle attachment, removal of needle cover, etc.).
The automated needle preparation function shall not adversely affect the intended safety and performance of
the NIS-AUTO. If any portion of the needle preparation (needle attachment, removal of needle cover, etc.) is
automated, the NIS-AUTO shall not increase the potential of coring of any elastomeric components.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=173fb06bb61d4b0a91c7ae458c7b0f4c

4.2

ISO 11608

.4 Air removal and/or priming

-5:2012(E)

If the NIS-AUTO includes automated air removal and/or priming, the system shall still be able to deliver the
pre-defined dose after the action is completed.

NOTE Air removal and priming can be combined into one step.

4.2

.5 Dose setting

In the case of a variable dose NIS-AUTO, if designed to automatically set a dose, it shall indicate the set dose
to the user by at least visual means and allow a means to adjust the set dose as appropriate.

4.3| Injection

4.3

1 Needle hiding

Neddle hiding shall not interfere at any time with the NIS-AUTO intended fungtion. If hiding th
required before, during or after injection, the needle shall not be visible to the user when tested in
with 5.1.11.1.

NOTE Post-injection needle hiding is not considered to be sharps injury pretection.

4.3

.2 Actuation of injection

A nlinimum of two manual actions shall be required in ordgr\{o use the system, i.e. from locked
statg/ready for injection, then press to actuate.

A multi-dose/use injection system with automated functions, once actuated, shall not allow a
actyation without a separate and distinct action prigrto a subsequent actuation.

4.3.

4.3

B Needle insertion and extension

.B.1 Insertion distance

Autpmated needle insertion shallextend the needle tip to the specified position. This shall be confirr
measurement of the needle extension in accordance with the methods in 5.1.7.

The|manufacturer shall demonstrate that the required needle extension results in needle penetratio
with the intended use,

The| minimum foree\against the skin required to actuate the NIS-AUTO to achieve adequate neeq
shall be determined in order to ensure complete penetration to the intended injection depth.

An deustment to the needle extension specification may be required for those NIS-AUTOs that, wh
aga|nsidhe skin, cause skin doming (see Figure 1). Any adjustment to this specification shall be de
the pfanufacturer’s risk assessment.

e needle is
accordance

fo unlocked

n additional

hed through

N consistent

le insertion

en pressed
fermined by
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3
2

\i
A

Key

1 NIS-AUTO

2 skin donjing (if applicable)

3 skin

Figure 1 — Skin doming (if applicable)

4.3.3.2 Ngedle damage

The needle|shall not be daniaged by the automated feature.

4.3.3.3 Dgse delivery

not

NOTE This requirement can be verified as a separate study, or can be verified during full dose accuracy testing using
the method in 5.1.9.1.

The risk assessment shall address the potential hazard to the patient of any portion of the liquid that may be
delivered outside the intended injection depth.

4.3.4 Injection of the medicinal product

Each dose shall be delivered into the intended injection depth. Dose accuracy shall be confirmed through the
methods given in 5.1.8.

6 © 1S0 2012 — All rights reserved
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The NIS-AUTO shall provide confirmation of completion of the automated injection in an unmistakable and
clear manner. Such confirmation shall be at least a persistent visual indication. This indication shall be reset
between injections for multi-dose NIS-AUTOs.

NOTE Additional tactile and/or audible indicator(s) may be included.

The instructions for use shall clearly cover the actions to be taken by the user in the event of failure of the NIS-
AUTO to deliver the medicinal product.

4.3.5 Needle retraction

4.3.‘5.1 Completion of dose delivery

Thel sequence and timing of the retraction shall not cause incomplete delivery of the dgse-to the intended
injection site.

NOTE This requirement can be verified as a separate study, or can be verified during fulldose accuracy|testing using
the method in 5.1.9.1.

Thel risk assessment shall address the potential hazard to the patient of any.portion of the liquid that may be
deliyered outside the intended injection depth.

4.3.p.2 Retraction distance

After retraction, the needle tip shall be sub-flush to the front-most part of the NIS-AUTO (defining|the point of
confact with the patient adjacent to the injection site) such thabthe retracted position ensures that the needle is
conjpletely retracted from the patient’s tissue when measured in accordance with the method describgd in 5.1.9.2.

4.3.5.3 Communication of completion

ThelNIS-AUTO shall provide visible, audible or tactile indication to the user that the needle has been guccessfully
retracted from the injection site.

4.3.p Disabling the NIS-AUTO (single-use NIS-AUTOs or last dose from multiple-dose
disIosabIe NIS-AUTOs)

Disabling of the NIS-AUTO shall‘take place after either or both of the following have occurred:
a) |the injection is completed;
b) |the NIS-AUTCQris rémoved from the body.

Thel NIS-AUTO\shall not disable at any time before the NIS-AUTO has completed its intended fufction. After
completion ofithe disabling function, the NIS-AUTO shall not be able to be putinto a state (e.g. refillefd, reloaded,
reset), which will allow the NIS-AUTO to perform any subsequent injections.

If the'NIS-AUTO provides automated disabling, it shall not do so until it has completed its intended use (hence,
it shall not be unintentionally disabled).

4.3.7 Needle shielding

Automatic pre- and post-injection needle shielding shall not interfere at any time with the NIS-AUTO intended
function. Prior to use, the feature shall resist overriding forces to prevent unintended exposure of the needle tip
when tested in accordance with 5.1.11.

Once activated, after the NIS-AUTO has completed its intended use, the feature shall resist overriding forces
to prevent unintended exposure to the needle tip.

© 1S0O 2012 — All rights reserved 7
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Using a risk-based approach (consistent with 4.4), the manufacturer shall determine appropriate minimum
overriding forces. These force values shall be obtained with the methodology outlined in Clause 5.

NOTE

requirements of ISO 23908.

4.3.8 Needle removal from the NIS-AUTO

Post-injection needle shielding can be considered to be sharps injury protection if the NIS-AUTO meets all the

Automatic needle removal shall not activate at any time before the NIS-AUTO has completed its intended function.

4.4 Risk

A system th
in accordarn

A system th
analyses ar

The benefit

5 Testn

a,na]y_sie requirements

bt becomes automated by the addition of a component or accessory shall be subject to risk-analy
ce with ISO 14971.

Ses

at becomes automated by the addition of a component or accessory shall be subjéct to usability

d testing in accordance with IEC 62366.

5 of automating one or more functions shall outweigh the risk of introducing them.

hethods

5.1 Gen

5.1.1

Any suitabl

precision (determined by Gauge R&R) to be obtained. The repeatability and reproducibility (Gauge R&R) o
test apparafus shall not exceed 20 % of the allowed tolerance range for any given measurement. For destrug

test measu
Gauge R&R

EXAMPLE
the Gauge R
equals 0,02
which equal{

g
N

NOTE
R&R should
standard dey

Tes{ conditions

ral

test system can be used that enables the required accuracy (determined by calibration)

ements, the Gauge R&R shall not exceed 30 % of the allowed tolerance range. At a minimum
should cover +2 standard deviations (thereby covering approximately 95 % of the variation).

A measurement system with a measuirement specification limit of +0,01 ml (range of 0,02 ml) comes g

RR with a Gauge R&R/tol. range ratio of 20 %, which means that the Gauge R&R (four standard uncertain

MI/5 = 0,004 ml. The uncertainty;of the measurement is +2 standard deviations (see ISO/IEC Guide 9
0,002ml.

pnly be used to find the_R&R standard deviation. The measurement uncertainties are calculated as 2 x
iations.

The manuf:

and all autgmated fuqctions for the system.

This shall

ISO 11608-{l ©r,procedures to be specified in this part of ISO 11608).

cturer shall.défine and describe the tests that are required to demonstrate the functionality of]

e confirmed after pre-conditioning (to be determined during testing in accordance either

and
the
tive
the

ut of
ties)
B-3),

bome of the requirements in this part of ISO 11608 only have one-sided limits, in which case the Gauge

R&R

any

Wwith

Unless otherwise specified, all tests and test evaluations shall be performed at standard atmosphere conditions
(as defined in 1ISO 11608-1). Consideration shall be given to the sequential operation of a NIS-AUTO when
testing. Where the design of a NIS-AUTO allows operations to be performed in a sequence other than that
specified, the manufacturer shall document how the risks of out-of-sequence operation have been addressed.

5.1.2 Drug product preparation (e.g. reconstitution)

The manufacturer shall confirm that the drug product prepared automatically within the NIS-AUTO, when
used according to the instructions for use, meets the drug product specification. Confirmation will normally be
achieved by at least visual means, according to the drug product specification.

© 1SO 2012 — All rights reserved
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5.1.3 Needle preparation

Automated needle preparation shall be performed according to the instructions for use. Following this, the
needle tip shall be inspected, using optical magnification where appropriate to confirm that there is no obvious
damage to the needle tip. The NIS-AUTO shall perform all subsequent functions within the specified parameters.

5.1.4 Air removal and/or priming

Automated air removal and/or priming shall be performed in accordance with the instructions for use. Following
this, the NIS-AUTO shall still be able to deliver the specified volume of drug product specified in the requirements
in accordance with ISO 11608-1.

5.1.p Automatic dose setting and memory

Where the dose delivered is variable and may be set automatically, the values of Viin, Pmid and Hmax used in
dosg accuracy assessment shall be appropriate to the range that may be set automatically.

Where the NIS-AUTO is intended to display the previously set dose, the dose displayed shall be veiified as that
previously set and confirmed through a subsequent dose accuracy measurement.

5.1.p Actuation

Each of the manual steps leading to an automated injector sequénce shall be undertaken accofding to the
instfuctions for use and measurements made, where appropriaté[{for example, torque to rotate a safety lock or
force to operate a button). This ensures that the initiation of each step is within the specified limits

WhIre the design permits only sequential operation, the-steps shall be undertaken in sequence.

Where the design permits non-sequential operatiofi;’the steps shall be undertaken in each of the possible
seqpences. In whichever order the steps are underfaken, the NIS-AUTO shall not start the automafed injection
unti| all of the steps are completed.

5.1.f Needle extension

The|axial distance from the patientiend of the needle tip to the nearest part of the NIS-AUTO body (defining the
poirt of contact with the patient.adjacent to the injection site) shall be measured during normal opefation of the
NISFAUTO. Measurement may be by mechanical, optical or other means, but shall not affect the pdsition of the
neefle tip. The distance measured shall be within the specification for the NIS-AUTO.

5.1.8 Injection
Dosge accuracysshall be determined according to the dose accuracy method of ISO 11608-1.

Dose accuracy testing may be modified using the method specified in 5.1.9.1 for NIS-AUTOs that combine
autgmated’insertion and/or retraction with the injection.

5.1.9 Needle insertion and needle retraction

5.1.9.1 Dose accuracy

Using the dose accuracy method specified in 5.1.8, a membrane shall be placed over the measurement
container flush with the surface around the opening of the NIS-AUTO (shown in Figure 2).

The volume of drug delivered before penetration of the membrane and after extraction from the membrane
shall be excluded from the calculation of dose accuracy. The membrane shall not allow any liquid to flow
into the measurement container other than that through the needle and shall not adversely affect the needle
insertion or retraction.

© 1S0O 2012 — All rights reserved 9
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For uses of the injector whereby the risk assessment determines that the intended injection site starts at a
depth greater than skin level, the position of the membrane shall be adjusted accordingly away from the end
of the injector.

~—]—- - -

Key

1 NIS-AUTO

2 membrape and hood (not connected to scale)
3 beaker

4 scale

5 liquid

Figure 2— Example of the dose accuracy test set-up

Other methpds are permitted, ©ne alternative might be a two-staged approach: using high-speed photography,
confirm that expression<of-the full dose begins and ends within a pre-specified percentage (based on| the
intended injection depth) of the needle extension. For example, with a 10 mm needle extension, a 3D %
allowance Would require that fluid expression begin and end with the needle extended at least 7 mm. Tjhen
satisfy stanfard dese accuracy requirements as given in ISO 11608-1.

5.1.9.2 Retractedposition

The NIS-AUTO shall be operated according to the instructions for use. At the end of the retraction function the
axial distance from the needle tip to the front-most part of the NIS-AUTO body (defining the point of contact
with the patient adjacent to the injection site) shall be measured.

5.1.10 Disabling the NIS-AUTO

The disabled NIS-AUTO shall be subjected to the conditions specified for normal actuation and the actuation
force (where appropriate) shall be increased to at least two times the specified maximum for normal actuation.
The NIS-AUTO shall not perform any part of its normal actuation.

The NIS-AUTO shall not perform any part of its disabled functionality.
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The same NIS-AUTO shall then be subjected to free fall in a non-turbulent way from a height of 1 000 mm onto a
3-mm-thick hard, smooth steel surface backed with wood of minimum thickness of 10 mm, in the following positions:

a) horizontally;
b) vertically on one end;
c) vertically on the opposite end to b).

The NIS-AUTO shall not perform any part of its disabled functionality during any of these falls.

5.1.MPre—andpost=injectionmeedtehidingand-shietding

5.1.11.1 Needle hiding

Thel| test method shall be conducted in such a way that the feature that hides the needle preventg visibility of
the heedle through the material (e.g. opaque or non-transparent material). The visibility of the neddle through
the ppening for needle travel, before and after injection, is shown in Figure 3.

/4 3
Key

1 NIS-AUTO (before or afteriinjection)
example of a needle-hiding feature
3 [est surface

Figure 3 — Example of needle hiding test set-up

5.1.Hﬂ_N‘EEd'|‘e'S=|;c=d;||9

If the NIS-AUTO includes a lock-out feature, it shall withstand a minimum load as determined from the risk
assessment (at least two times its actuation force), which shall be applied to the surface around the opening
of the NIS-AUTO using a flat plate. The plate dimensions shall be larger than the NIS-AUTO profile so that the
application of the force onto the surface around the opening is entirely within the plate. Under the application
of this load, the needle tip shall not touch the flat plate.

5.2 Dose specification requirements

The dose accuracy of the NIS-AUTO shall be determined by the procedures described in ISO 11608-1.
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