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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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sk of technical committees is to prepare International Standards. Draft International Stand
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| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document may be the-subject of pa
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 84, Devices for administration of medig
d intravascular catheters.
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consists of the following parts, under the general title Needlesbased injection systems for meq
Lirements and test methods:
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This part of ISO 11608 covers needle-based injection systems (referred to as NISs) primarily intended for
human use. It provides performance requirements regarding essential aspects so that variations of design are
not unnecessarily restricted.

This

part of ISO 11608 should be used in conjunction with the other parts of ISO 11608.

The first edition of this part of ISO 11608 introduced the concept of interchangeability and the labelling
deS|gnat|ons “Type A” (i.e. mterchangeable) and “non-Type A’ for needles and contalner systems Since its

duri
requ
con
pati
and
test

The
con

design requirements related to system function have been maintained as a guidé\to assist m

hg the design phase, supporting the achievement of cross-platform compatibility. However, t

irements are an insufficient replacement for system testing of the components and, where poqg
munication and/or quality agreements between system component mahufacturers. Therefor

bnt convenience benefits associated with cross-platform compatibility, manufacturers of needles

needle-based injectors shall label their products with the specifie\system components that

bd and demonstrated to be functionally compatible.

sampling plans for inspection selected for this part of ISO 11608 are intended to verify the des

fidence level. The sampling plans for inspection do nat replace the more general manufactu

sysfems that appear in standards on quality systems, for example the ISO 9000 series and ISO 13

Mat]
use

The
regy
or g
and

Mar
of t
req

!

re are other international and national standards and guidance publications and, in some countr

lations that are applicable to medical devices and pharmaceuticals. Their requirements migh

pomplement this part of ISO 11608. Developers and manufacturers of NISs are encouraged tg
determine whether there are any othéer requirements relevant to the safety or marketability of the

ufacturers are expected to follow a risk-based approach during the design, development and
e product. Given the specific medicinal product and intended use, this might result in prod
irements and test methods that differ from what is outlined in this part of ISO 11608.

nufacturers
ese design
sible, direct
b, given the
| containers
have been

gn at a high
ring quality
485.

brials to be used for construction are not specified,\as their selection will depend on the design, the intended
and the process of manufacture used by individual manufacturers.

es, national
supersede
investigate
ir products.

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

Part 1:
Needle-based injection systems
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Scope

part of ISO 11608 specifies requirements and test methods for needle-based.-injection sysiems (NISs)

nded to be used with needles and with replaceable or non-replaceable contairets. Containers
part of ISO 11608 include single- and multi-dose syringe-based and cartridge-based systems,
he manufacturer or by the end-user.

itional guidance for NISs equipped with electronic or electromechanical components and NIS
automated functions is given in ISO 11608-4 and ISO 11608-5 respectively.

dle-free injectors, and requirements relating to methods or,equipment associated with end-u
ainers, are outside the scope of this part of ISO 11608.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the reference
uding any amendments) applies.

10993-1, Biological evaluation of:medical devices — Part 1: Evaluation and testing W
agement process

covered in
filled either

s equipped

ser filling of

For dated
d document

ithin a risk

11608 (all parts), Needle-based injection systems for medical use — Requirements and test methods

13485:2003, Medical devices — Quality management systems — Requirements for regulator|

14253-1, Geometrical Product Specifications (GPS) — Inspection by measurement of wor}
suring equipment—- Part 1: Decision rules for proving conformance or non-conformance with sf

14971, Medlcal devices — Application of risk management to medical devices

IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of un
surement (GUM:1995)

IEC

y purposes

pieces and
ecifications

certainty in

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 + 12 h cycle)

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic safety and
essential performance — Collateral standard: Electromagnetic compatibility — Requirements and tests

IEC

62366, Medical devices — Application of usability engineering to medical devices
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3 Terms and definitions

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

31
cap

part of the NIS intended to protect the injector and its contents

ent)

lose

red”

NIS

3.2

container

primary packaging that contains the medicinal productforinjection (either single-compartment or multi-comparti
3.3

dose delivery efficiency

ratio of expelled dose to fill volume

NOTE 1 [Dose delivery efficiency is expressed as a percentage.

NOTE 2  [Delivery efficiency can be used to evaluate dose accuracy for NISs designed o fully empty single-
containers filled by the user.

3.4

dialling regolution

smallest pogsible increment to be selected between dose amounts

3.5

dose accuracy

accuracy wlth which the NIS delivers a pre-set dose of medicinal product

3.6

“dose deliyered” indication

dose number shown in the dose window indicating the amount of medicinal product delivered

NOTE 1 This applies to variable multi-dose NISsthat allow the setting of a dose greater than the remaining volume.
NOTE 2  If the dose window indicates the_amount of medicinal product yet to be delivered, then the “dose delive
indication cap be determined as the intended,dose minus the indication of medicinal product yet to be delivered.
3.7

manufactufrer-filled

container stipplied to the uset-pre-filled by the manufacturer of medicinal products

NOTE This medicinal product can be in liquid form or lyophilized with diluent in the same container.

3.8

minimum deliverable dose

minimum dpse _that is ensured by the manufacturer to be delivered in a single-dose manufacturer-filled
designed t flllly empty the container

3.9

NIS

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

NOTE This term may also be referred to as “system” or “injector” in this part of ISO 11608.
310
pre-setting

procedure by which individual amounts of medicinal product can be selected for injection by the user

NOTE

2

The doses may be pre-set by the manufacturer or the user.
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https://standardsiso.com/api/?name=c118d178ede8e9d784441cb55a40da8e

31

ISO 11608-1:2012(E)

residual scale
graduated scale which indicates the remainder of medicinal product in the container

312
user packaging
what is provided to the user with one or a collection of devices of the same item and from the same manufacturing
batch, including the directions for use

313

user-filled

confainer that is filled or reconstituted (it in lyophilized form) by the user from a separate medicingl product or

dilugnt container

4 |Symbols and abbreviated terms

NIS Needle-based injection system.

Vsetl One of the three pre-set doses (expressed as a volume, in millilitres) used in determining the dose
accuracy for a given NIS. Vset is defined as one of the following:
a) minimum dose (Vset = Vmin) (specified in the instructions foruse);
b) maximum dose (Vset = Vmax) (specified in the instructions for use);
¢) midpoint dose (Vset = Vmid), Where Vniq is defined \as the injector setting closest to (Vmfn + Vmax)/2.
NOTE 1 Recommended doses as specified in the instructions for use may differ from the pre-segt doses used
for determining the dose accuracy.
NOTE 2 System designations B1 and D{\define Vset to be equal to the manufacturer-filled for user-filled
volumes. System designations B2 and D2-define Vset to be equal to a single pre-set dose representing a portion
of the manufacturer-filled or user-filled volumes. In the case of last-dose accuracy assessments for system
designations A and C, Vset is equal o Vmid, the TP, or dose error (evaluated over a range of dgses within a
specified percentage of the TP),

Vmeks  The volumetric measurement value for a given Vset, expressed in millilitres.

Gmdas The gravimetric measurement value for a given Vget, €xpressed in grams.

p Density, expressed in grams per millilitre.

p Probability content.

Y Numbeér-of pens required for a given test.

R Nutber of replicates required for a given test. A replicate is a random sequence of Vmih, Vmid, and
Vmax. There are six possible replicates.

n NUMDBber of measurements, Vmeas, 10 D€ made 1or each Vset.

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

EZZVmeaS /n .

The sample standard deviation; when based on a random sample, an estimate of the true standard

deviation:

A
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kact

ktar

DR

TP

USL
LSL
RF

5 Requirements

5.1

Companies

k value, or tolerance limit factor, determined from the confidence level (95 %), probability content, p,
and number of accuracy measurements, n, conducted at each dose setting.

Actual k value, determined from the following equations:

Two-sided

o] =7 (511

S S

On

Ta
Di

Ab
in

Rsg
do

Th
ch

:
s
Lo
R4

Geng¢ral

alling resolution, the minimum dialling increment of the NIS.

M
[

solute error, in millilitres, used to define the upper and lower specification limits for a pre-set @
hbsolute terms.

lative error, as a percentage, used to define the upper and lower specification limits for a pre
5e in relative terms.

e transition point volume, in millilitres, at(which the upper and lower specification limits for
Ange from absolute terms to relative terms(i.e. Vset Wwhere « and g are equal):

[P = (100 x o)/
per specification limit for a given Vset.
wer specification limit for'a given Vget.

dio frequency

Fget k value, found from the look-up table in ISO 16269-6:2005 (Anfiexes D and E), or Annex B.

wishing to verify a NIS shall ensure that the system meets the requirements of this pa

ose

-set

Vset

t of

ISO 11608. In addition, companies shall ensure that the appropriate components (e.g. needles and containers)
and features (e.g. electromechanical drive systems and automated functions) specified for use in the system
satisfy the relevant parts of ISO 11608.

5.2 System designations

Given the differences in device 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 needle-based injector system designations.
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Multi-dose container Single-dose container

A

be

Needle-based injection device with replaceable container.

Each container holds multiple doses, the size of which may

B1
Needle-based injection device with replaceabl

Each container holds a single dose, whereb

fixed or variable (pre-set by the user). deliverable volume is expelled.

e container.

y the entire

B2

Needle-based injection device with replaceable container.

Each container holds a single dose, whereby
the deliverable volume is expelled.

@ portion of

Ne
rep|

Ea
be

D1
pdle-based injection device with integrated non- | Needle-based injection device, with integ
aceable container. replaceable container.

rated non-

y the entire

h container holds multiple doses, the size of which may | Each container holds a single” dose, whereb
fixed or variable (pre-set by the user). deliverable volume is expelled.

D2

Needle-based injection device with integ

replaceable container.

Each contaiper holds a single dose, whereby
the deliverable volume is expelled.

rated non-

@ portion of

5.3

The
con
sha

5.4

Mea
with

Con

5.5

a)

Risk analysis requirements

manufacturer shall conduct risk assessmentsiifnraccordance with ISO 14971. These risk assess
Sider all aspects of the development, manufacture and intended use of the NIS for medical u
| conform to the usability requirements.spécified in IEC 62366.

Uncertainty of measurement-and conformance with specifications

surement uncertainty shalloe evaluated and expressed by the laboratory performing the testin
ISO/IEC Guide 98-3 (GUM).

formance with specifieations is established in accordance with ISO 14253-1.

General design requirements

The container holder shall allow visibility of the deliverable volume. The manufacturer shall dg
risk analysis, if a residual scale is required and how much of the deliverable volume shall be v

b)

With the exception of system designations B2 and D2, NISs shall be designed in such a way t

ments shall
te. The NIS

nccordance

termine, by
isible.

hat they are

c)

d)

e)

f)

able 10 accurately deliver the entire labelled volume trom the container 1or wnich they are des

gned.

NISs with system designation B1 where the container is user-filled shall be designed in such a way that they

are capable of delivering the maximum volume needed to fill the container, as specified in the

When the injection system requires the user to pre-set the dose, the injector shall provide a

labelling.

n indication

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 setting specified by the physician (e.g. number, letter, per

centage) as

appropriate for the drug to be delivered. When the dose has been pre-set by the manufacturer, the dose

can be indicated by the device or the system labelling, as appropriate.
There shall be an indication of the pre-setting by visual and either tactile and/or audible mean

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

© 1SO 2012 — All rights reserved
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g) 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 be visible.

h) The NIS shall indicate, by visual, audible or tactile means, or any combination of these, that the injection
stroke has been completed.

i) NISs with system designation D2 shall be designed in such a way that it is impossible to deliver the
remaining volume following the actuation and that it is impossible to reactivate the device.

e multi-dose NISs (system designations A and C) shall be designed so that they:

not allow a laraer dose to be npre-set than is left in the container_or
~J Ll Ll

not allow dose delivery if the pre-set amount exceeds the amount of medicinal producteft in
htainer, or

icate the amount of medicinal product delivered, or
icate the amount of medicinal product not delivered (of the pre-set dose).

hulti-dose NISs shall not allow pre-setting of the dose if a volume that is_ifisufficient for the full f
mains.

5 shall be designed to function with its specified needles. ISO 11608-2-provides guidance for neeq

tainers.

I1S is an electromechanically driven injector, the reqirements of ISO 11608-4 and ISO 116(
p fulfilled.

508-4 shall be fulfilled.

d inadvertent disabling of the NIS containing replaceable batteries, it shall not be possible to ren
feries unless two independent moyements are applied.

ned with small parts that might\bé swallowed, the NIS labelling shall include warnings prever
by children under the age 63 years.

j)  Variabl
1) d

2) do

co

3) ing

4) ing

k) Fixed n

dose rg

)  TheNI
m) The N

for cor

n) If the N

shall bg

o) If the |
ISO 11

p) Toavoi

the bat

q) If desig

access

r) IftheN
s) If the

with IE

other ¢

t) The ri

the

xed

es.

S shall be designed to function with its specified containers? ISO 11608-3 provides guidgnce

8-5

NIS contains electronic or electromechanicak€éomponents and/or software, the requirements of

ove

ting

S contains batteries, it'Shall be designed to allow the user to determine the state of the power supply.

IS contains softwatre, the software shall be designed based on a life-cycle model in accordg
62304. The NIS shall fulfil the applicable requirements of IEC 62304 including connectio
quipment.

bk analysis shall take into consideration the use of alarms, as appropriate, as descr

nce
h to

bed

risk assessment.

v) Biological requirements of the NIS shall be established in accordance with ISO 10993-1.

ugh

NOTE It is preferable that the design process incorporate environmentally conscious design (see IEC 60601-1-9).

w) Where requirements in this part of ISO 11608 provide a test method without acceptance criteria, the
manufacturer shall establish a specification and acceptance criteria appropriate for the intended use of the

device,

using a risk-based approach (consistent with ISO 14971 and IEC 62366).
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Any suitable test system can be used, when the required accuracy (calibration) and precision (Gauge R&R)
can be obtained. The repeatability and reproducibility (Gauge R&R) of the test apparatus shall be no greater
than 20 % of the allowed tolerance range for any given measurement. For destructive test measurements,
the Gauge R&R shall be no greater than 30 % of the allowed tolerance range. At a minimum, the Gauge R&R

sho

uld cover +2 standard deviations (thereby covering approximately 95 % of the variation).

EXAME measurement-system-with-a-measurement-specificationlimit-of 0.04-ml-(range-of-0.02-mb-comes out of the

Gauge R&R with a Gauge R&R/tolerance range ratio of 20 %, which means that the Gauge R&R (4 standafd yncertainties)

equals 0,02 ml/5 = 0,004 ml. The uncertainty of the measurement is +2 standard deviations (GUM), whieh eqyals 0,002 ml.

All gdoses, Vset, delivered are recorded gravimetrically, Gmeas, (expressed in grams). These redgordings are

conyerted to volumes, Vmeas, by using the density, p, (expressed in grams per millilitr€) for the test liquid at

envfronmental conditions. The following equation can be used to convert gravimetric nteasurements tq volumetric:
Vmeas = Gmeas/p (1)

6.2| Test liquid

The| test liquid is the original medicinal product intended to bevinjected by the NIS, or a liquid jwith similar

physical properties.

6.3| Balance

Thelbalance shall have a resolution of 1 % of the minimum dose delivery.

6.4 Test surface for free-fall testing

Theltest surface shall be made of smoothhard, rigid steel of 3 mm thickness, backed by wood whoge thickness

is greater than 10 mm.

7 |[Determination of dese‘accuracy

7.1 General

Determination of dose accuracy is a required element that shall be met by the NIS, as defined by the design

spegifications. Where regulatory requirements are more stringent, or where the risk assessment dictates, the

dosg accuragy/acceptance criteria shall be adjusted to ensure the system meets them. If these regulatory

requirements are less stringent, then the manufacturer can include them in the risk assessment as|justification

for widéning the acceptance criteria.

Dose accuracy is determined by selecting and testing a variable number of NISs. The number depends on the
container and accuracy requirements for a given test. In the specific instance of user-filled single-dose needle-
based systems designed to fully empty the container, accuracy can be evaluated as dose-delivery efficiency.
In the instance of manufacturer-filled single-dose NISs designed to fully empty the container, accuracy can be
evaluated as the minimum deliverable dose (i.e. the labelled volume).

Assuming that the accuracy measurements are normally distributed (or can be transformed to normal) and
that each measurement is independent, the following methods enable accuracy measurements to be used
as the basis for determining a statistical tolerance interval for each Vset, i.€. an interval where there is a fixed
probability (confidence level) that the interval will contain at least a proportion (probability content, p) of the
true population from which the sample is taken. The statistical tolerance interval is two-sided or one-sided
(e.g. dose efficiency and minimum-deliverable-dose assessments) and the limits of the interval are called
“statistical tolerance limits” or “natural limits of the process”.
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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 7.31 7.3.2 7.3.2 7.31 7.3.2 7.3.2
Determine accuracy limits 7421 | 7422 | 7421 | 74.21 | 74.2.2 | 74.21
Determine last-dase accuracy limits (variable dase only) 743 NY/A, N/A 743 N/A N/
Calculate Igst-dose error (variable dose only) 10.3 N/A N/A 10.3 N/A NA
Calculate dpse efficiency (user-filled only) N/A 74.4 N/A N/A 7.4.4
Calculate tdlerance intervals 74.5 74.5 74.5 74.5 745 745

7.2 Dosi

For multi-dq

Key

1 front1/3
2 middle 1
3 rear1/3

NOTE 1 I
two sections

NOTE2 1
regions (full,

7.3 Dos¢€

7.3.1 Mul

hg regions

se containers, the dosing regions are as defined in Figure 1.

|
I
|
L
|
]

as opposed to three.

settings

i‘dose containers (system designations A and C)

Figure 1 — Schematic showing three divisions

[ the maximum dose setting iS greater than one third of the labelled volume, the container can be divided into

[he illustrated caontairer design is an example. Different container designs require verification that all three
half-way used@nd’almost empty) perform predictably.

7.3.1.1 Variable dose devices

a) Three dose sizes are used; Vget is equal to one of minimum (Vmin), midpoint (Vmig) and maximum (Vmax).

b) One dose of each Vget is taken from each container.

c) Allreplicate sequences are tested (Vmin, Vmid» Vmax; Vmax: Vmin, Vmid; €tc.). Full details are given in Annex A.

d) Dosing is designed such that Vset is delivered from the front 1/3, middle 1/3 and rear 1/3 divisions of the
container closure, as shown in Figure 1, or is uniformly sampled from regions representing the deliverable
volume of the container, as determined in the risk assessment.
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7.3.1.2 Fixed-dose devices
a) One dose size is used; Vet is equal to the fixed dose.
b) One dose is taken from each container.

c) Dosing is designed such that Vset is delivered from the front 1/3, middle 1/3 and rear 1/3 divisions of the
container closure, as shown in Figure 1, or is uniformly sampled from regions representing the deliverable
volume of the container, as determined in the risk assessment.

7.3.2 Single-dose containers (system designations B and D)

7.3.2.1 Complete evacuation

For|system designations B1 and D1, one dose is used; Vset is equal to the delivered dose:

7.3.2.2 Partial evacuation

7.3.2.2.1 Variable dose devices

Thre¢e dose sizes are used; Vset is equal to minimum (Vmin), midpoint (Vmjg) and maximum (Vmax)-

7.3.2.2.2 Fixed dose devices

Ong dose size is used; Vset is equal to the pre-set dose.
7.4 Assessment

7.41 General

To pass the dose accuracy requirement;/there shall be a 95 % confidence that at least thg probability
congent, p, of all doses delivered will falkwithin the proposed upper and lower specification limits fpr the three
dosg settings (one dose setting in the ‘ease of fixed-dose systems).

To gass the minimum deliverable-dose requirement (for system designations B1 and D1 with manufacturer-filled
confainers), there shall be a 95%-confidence that at least the probability content, p, of all doses delivergd are above
the |ower specification limit;which is defined by the minimum deliverable dose specified by the drug Ipbelling.

To gass the dose deliveryefficiency requirement (for system designations B1 and D1 with user-filled pontainers),
there shall be a 95 % 'confidence that at least the probability content, p, of all delivery efficiencies are above the
lower specification-limit for dose efficiency as determined from the risk assessment. Calculate dgse delivery
effigiency in accordance with 7.4.4.

To fass the-last-dose accuracy requirement (for system designations A and C), where the device allows setting
a dpse greater than the remaining volume, there shall be a 95 % confidence that at least thg probability

content; B of all dose error calculations will fall within the prnpnend upper and lower Qpnmflr‘nh n limits for

allowable dose error.

Only one dose per injector can be used for each Vet for a given test.

Probability content, p, is defined by a specific test and is shown in Table 3.
7.4.2 Determination of dose accuracy limits

7.4.21 Two-sided dose accuracy limits (system designations A, C, B2, D2)
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Rule 1: Absolute error, «, expressed in millilitres, is equal to the minimum dialling resolution, DR, of the device
and is used when Vget is equal to or below the TP.
Rule 2: Relative error, 3, expressed as a percentage, is equal to 5 % of Vget and is used when Vget is above
the TP.
TP is equal to Vset Wwhere o and S are equal:
TP =100 X o
B
Rule 3: Foffixed-00Se deVITES, the abSolute error, o, 15 0,0 T mi i the fixed dose 15 befow 0,2 miand 5 % 1f the
fixed dose is above 0,2 ml.
EXAMPLE 1 For DR equal to 0,01 ml, « is 0,01 ml, Bis 5 % and, therefore:
TP =W X 00T_4 5
EXAMPLE 2 For DR equal to 0,005 ml, «is 0,005 ml, Sis 5 % and, therefore:
TP =100 x 0,005 _ 0
EXAMPLE 3  The upper and lower specification limits are calculated as followss
If Vset <[TP, then:
U Vset+ o
L4 Vset - Q.
|f Vset > TP, then
U:: Vset + (ﬁ . Vset)/100,
LA Vset — (/3 Vset)/1 00.
For system|designations A, C, B2 and D2}'if, according to the manufacturer’s risk assessment, the intended
dose sizes and accuracy requirements ‘are more appropriately specified individually (i.e. rules 1, 2 and 3 arg not
applied) rather than by absolute or.relative ranges, the dose sizes tested and their specification limits shall be
specified in[the labelling. In such a-case, the specification limits can be no greater than the DR of the neddle-
based system. For system designation D2, the dosing resolution requirement does not apply.
For system|designationsdAand C, if, according to the manufacturer’s risk assessment, a specific dose is tp be
treated diff¢rently from\al other doses (e.g. first dose when the intended use of the system does not require
priming), th}n (afterperforming dose accuracy as described above) give special consideration when analyging
those specific data-points:
a) each dptapoint from the specific doses of a container shall satisfy the dose accuracy requirement bgsed
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)

a)

is determined from the risk assessment.

b)
dose is

10

determined from the drug labelling.

For user-filled containers, the one-sided lower specification limit for dose delivery efficiency assessments

For manufacturer-filled containers, the one-sided lower specification limit for the minimum deliverable
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7.4.3 Determination of last-dose error and last-dose accuracy limits (system designations A and C)

For variable-dose devices that do not allow the setting of a dose greater than the remaining volume, establish
dose accuracy limits as described in 7.4.2 using either Vget equal to Vimin or the TP dose (the manufacturer shall
determine which to use based on the risk assessment).

For variable-dose devices that do allow the setting of a dose greater than the remaining volume, the last dose is
evaluated in terms of dose error due to the fact that normal variation in system dimensions makes it impossible
to set the exact same last dose from one device or container to the next. To address the uncertainty of the exact
last dose to be evaluated, a number of different last doses are evaluated as long as they fall within 10 % of the
TP, so that a mean dose error (ideally centred on zero) is calculated for each of the doses. Individual last-dose

errdrs (expressed as a percentage) are calculated as shown in the following example using a TR, df 0,20 ml:
a) |The range of doses that can be used to determine last-dose accuracy would be from 0,48 ml tq 0,22 ml for
this example, where the TP is 0,20 ml. This range is £10 % of the TP. Any doses for which the NIS displays
a value above or below this range would not be acceptable for use in determining-the last-doge accuracy.
b) |For each last-dose measurement, Vmeas, calculate the last-dose error, as a pefcentage, as:
Vineas — dose. delivefed'ind'ication 100
dose delivered indication
c) |The upper specification limit, U, for the mean last dose error abgvethe TP (i.e. relative error):
U=5%
d) |The lower specification limit, L, for the mean last-dose’error below the TP (i.e. absolute error based on the
DR and expressed as a negative percentage):
1) DR
low end of the last-dose range
In this example, DR is 0,01 ml; the low.end of the last-dose range is 0,18 ml.
2 1=2%000-256
0,18
NOTE If, according to the mianufacturer’s risk assessment, a different last-dose measurement range is used
(e.g]20 % around the TP), the specification limits for last-dose error shall be stated in the instructions for usg.
7.44 Calculation of dose delivery efficiency (system designations B1 and D1, user-filled)
a) |Measure themass of the container as received by the user (i.e. empty) as my;
b) |Measurethe mass of the filled container as my;
c) |Measure the mass of the container and any residue after delivery as m3;
d) Calculate dose pffir‘ipnr‘y hy'
MM 100
ny —m
NOTE For system designation D1, the container is defined as the entire device (i.e. a device with an empty integrated

non-replaceable container) prior to user-filling.

7.4.
For
a)

b)

5 Calculation of tolerance intervals
a given test’s dose accuracy measurements:
determine the mean, x , and standard deviation(s);

determine the actual k value, or tolerance limit factor;

© 1SO 2012 — All rights reserved
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deviation(s), multiplied by a tolerance limit factor, &:

the two-sided statistical tolerance interval is calculated using the mean, x, plus or minus the standard

(2)

For system designations B1 and D1, the one-sided statistical tolerance interval is calculated using the

X , minus or plus the standard deviation(s), multiplied by a tolerance limit factor, k:

or x+k-s

c)
xtk-s
mean,
x—k-s
where
X is
k is
s is
The toleran
number of 1
NOTE 1 A

of all doses |

NOTE 2 I
tolerance int
of an accura

and 0,975 piobability contents, p, and Table B.2 contains more comprehensive two-sided tolerance limits for the g

confidence I

8 Preparation and operation of NISs

Prepare the
Carry out th
Operate the

Determine the dose delivered, Gpieas; by reading the balance right after completion of the injection stroke g

specified in

When the npaximum number,of operations has been reached for a NIS with a replaceable container and w

built-in limit|

9 Testn

he mean of the sample;
he tolerance limit factor;
he standard deviation of the sample.

Ce limit factor is determined based upon the confidence level (95 %), probability content, p, ang
heasurements, n, taken.

s an example, for dose efficiency, the one-sided evaluation would require a 95 % probability that at least 97
ave a dose efficiency greater than or equal to x % (the value of x to be-détermined by the risk assessmen

SO 16269-6:2005, Annex E, lists the tolerance limit factors for the construction of two-sided statig
Cy assessment. Table B.1 provides one-sided tolerance limits for the 95 % confidence level for both the

bvel.

NIS in accordance with the instructions for use.
e test so that the operation of the'NIS simulates the operations described in the instructions for

NIS manually or automatically.

the instructions for.uSe.

bd number of operations, replace the NIS with a new one.

natrix

©)

the

5%
t).

tical

brvals when the true population mean and standard deviation are not known. Annex A provides an exafnple

0,95
5%

Lse.

ras

th a

4
LI

the

Table 3 su

H 4+ 4 H £ £ +lo 4 <l H F'H <l H -~ I L ool A2 1l
Mdi£To TCOU TTUUITTTITTTIIS TUT UTC oy olTITTT UT oTyTTidliVvITo UTOUTNTUTU T J. wIdUOUT M.V PMIUVIUT

rationale for the required tests.

a) For each Vset, the target k£ corresponds to the number of measurements per Vget, n. If the total number of
measurements is changed, the corresponding target & shall be changed as well.

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

c) Target k values for one-sided tolerance intervals are selected from ISO 16269-6 or Table B.1.
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10 Test descriptions

10.1 General

For each test described in Clause 10, perform the following evaluations after each pre-conditioning and testing
requirement.

a) Perform a visual inspection in accordance with 11.1.

b PRaorformm o aontainar incnantion 1n anaardanan ath 44 9
T OT TOT T oot tCT o pPCCtomT T aCCoTrTarcC vt 1z

¢) |Conduct dose accuracy testing and evaluate dose accuracy acceptance criteria in accordancg with 11.3.

d) [Except for pre-conditioning as described in 10.3 and 10.4, perform full functional testing based on the
instructions for use.

e) |Unless otherwise instructed for a given test description, the following environmental conditionfs apply (the
assembled NIS with the container and unattached needle is allowed to acclimatize for at leas{ 4 h):

— temperature: (23 +5) °C;
— relative humidity: (50 £ 25) %RH.

Forlsystem designations A and C, prepare injections in such a‘way that 1/3 are dosed from the front, 1/3 are
dosgd from the middle and 1/3 are dosed from the rear of the container (see Figure 1). All replicatel sequences
sholild be delivered from each section of the container, but this is not a requirement unless specified.

NOTE 1 For 10.2, 10.3, 10.4, 10.6 and 10.7, container inspection is not required.

NOTE 2  For free-fall testing, container inspection is\Aot necessary as the evaluation has already been gonducted as
desgribed in 10.5.

10.2 Cool, standard and warm atmosphere testing

10.2.1 Pre-conditioning

The|assembled NIS with the Container and unattached needle is placed in a test chamber for at legst 4 h in the
atmpspheres given in Tabled-.

Table 4 — Test conditions

Condition Cool Standard Warm
Tempeérature
(5+3) (23 +5) (4012
°C
Humidity
Noomidity TequitermeTt (60=257 t50—= 10)
%RH

10.2.2 Testing

For system designations A and B, conduct an accuracy measurement of the same set of systems at each of the
conditions specified in Table 4. For system designations C and D, conduct an accuracy measurement of three
different sets of systems at each of the conditions specified in Table 4.

For multi-dose systems (system designations A and C), prepare injectors in such a way that 1/3 are dosed
from the front, 1/3 are dosed from the middle and 1/3 are dosed from the rear of the container (see Figure 1).
All replicate sequences should be delivered from each section of the container, but this is not a requirement
unless specified.
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dose testing (system designations A and C only)

eral

Fixed-dose devices are excluded from this requirement [general design requirements are given in 5.5 j)]. Here,
last-dose accuracy is part of the general dose accuracy requirement, which shall include a representative
sample of these last doses.

10.3.2 Pre

Select the game-

designatio

For variablg

each devicg

shall detern

For variablg
device until

10.3.3 Testing

For variablg
equal to thg

For variablg
equal to Vm
within 10 %

10.4 Life-

The same 5
designation

Selectand
etc.). The in
The test prg

If the syste
operations

10.5 Free

The followin
per the risk

-conditioning

C, use new injectors).
-dose devices that do not allow the setting of a dose greater than the remaining volume, op
until a dose, Vset, equal to either the Vmin or transition point, TP, dose remains (the manufact
nine which to use, based on the risk assessment).

-dose devices that do allow the setting of a dose greater than the remaining.wolume, operate g
the remaining deliverable volume is within 10 % of the TP.

-dose devices that do not allow the setting of a dose greater than‘the remaining volume, use a
TP or Vmin.

-dose devices that do allow the setting of a dose greater than the remaining volume, use a
bx, or any dose sufficiently high to ensure that the plufiger drive mechanism travel limit is enga
of the TP.

cycle testing (systems designations A-and B only) — Pre-conditioning

ystems as used in 10.2 shall be used>(with new containers). This test is only required for sys
s A and B.

simulate operation of each feature of the injector (cap and needle removal and attachment, injec
jectors shall be operated 1,5times the maximum number of actuations expected during its lifet
tocol shall take into consideration the intended use as described in the instructions for use.

M is designed to stop,working after a limited time or number of operations, this total numbe
Shall be adopted for, this test.

fall testing

rate
rer

ach

Vset

Vset
ged

tem

ion,
me.

r of

g list déscribes free-fall testing of cylindrical devices in both vertical and horizontal orientations. |

NOTE F

address worst case.

Prepare the NIS according to the instructions for use with a new container and proceed as follows.

a)

System designations A and B.

the system as required according to the instructions for use.

If removable, remove the needle and replace the cap.

Remove the protective cover (e.g. a cap), insert the container, attach the needle and prime or purge

Drop 20 NISs three times by free-fall from a height of 1 000 mm onto the test surface, once horizontally

and twice vertically, rotating the system by 180° between the two vertical drops. Care shall be taken

to

16

release the system in a non-turbulent way.
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If a container breaks so that it is completely fractured, replace the container and continue u

System designations C and D.

Remove the protective cover (e.g. a cap), attach a needle and prime or purge the system

If removable, take off the needle and put on the cap.

ntil all three

drops have been performed. The number of allowed replacements for each test orientation is three,
otherwise the test is considered to have failed.

if required.

Drop the NIS by free-fall from a height of 1 000 mm onto the test surface (see 6.4) in accordance with

D and.iii)l—as follows:
77 7 77

b)
1)
2)
3)
c)
1)
2)
3)
d)
1)
2)
NOTE

System designations B1 and B2.

System designations D1 ahd D2:

i)  horizontal — drop 10 new NISs in a non-turbulent way; if a container breaks so that'itig completely

fractured in a manner obvious to the user, exclude the system from further testing;

is completely fractured in a manner obvious to the user, exclude the system from fur

vertical B — [180° from orientation ii)] drop 10 additional new NISSs in a non-turbule
container breaks so that it is completely fractured in a manner.obvious to the user,
system from further testing;

the number of allowed replacements for each test drientation is three, otherwise
considered to have failed.

Prepare the NIS in accordance with the instructigis for use up to the point where sterility

Drop 20 NISs three times by free-fall from a:height of 1 000 mm onto the test surface, once
and twice vertically, rotating the system by 180° between the two vertical drops. Care sh
to release the system in a non-turbulent way.

If a container breaks so that it-is’completely fractured in a manner obvious to the user,
container and continue until all three drops have been performed. The number of allowed re
for each test orientation is three, otherwise the test is considered to have failed.

Prepare the NIS @ccording to the instructions for use up to the point where sterility is bro

Drop the NIS-hy free-fall from a height of 1 000 mm onto the test surface (see 6.4) in acco
i), i) and-iii),/as follows:

i) <horizontal —drop 10 new NISs in a non-turbulent way; if a container breaks so that it is
ffactured in a manner obvious to the user, exclude the system from further testing;

vertical A — drop 10 additional new NISs in a non-turbulent way; if a container breaks so that it

her testing;

nt way; if a

exclude the

the test is

is broken.

horizontally

all be taken

replace the

placements

en.

rdance with

completely

container breaks so that it is completely fractured in a manner obvious to the user,
system from further testing;

considered to have failed.

For system designations C and D, all orientations are combined for dose accuracy assessment.

© 1SO 2012 — All rights reserved
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vertical B — [180° from orientation ii)] drop 10 additional new NISs in a non-turbulent way; if a

exclude the

the number of allowed replacements for each test orientation is three, otherwise the test is
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10.6 Dry-heat and cold-storage testing — Pre-conditioning

Assembled new NISs without containers or needles are placed in a test chamber for at least 96 h in the
atmospheres given in Table 5.

Table 5 — Dry-heat and cold-storage temperatures

Condition Dry heat Cold storage
Temperature
(70+£2) (-40 + 3)
°C
Humidity
(50 £ 10) No humidity requirement
%RH

System designations C and D that are manufacturer-filled shall be subjected to pre-conditioning at| the
acceptable |high and low storage temperatures, which shall be stated in the instructions foruse.

10.7 Damp-heat testing (system designations A and B only) — Pre-conditioning

Assembled|new NISs without the containers or needles are placed in a test ghamber for at least 96 h in the
atmospherg given in Table 6.

Table 6 — Damp heat conditions

Condition Damp heat
Temperature
40+2)
°C
Humidity
(93 +5)
%RH

10.8 Cycljcal testing (system designations A and B only) — Pre-conditioning
The NIS, with the container and without the needle, shall be conditioned as follows:

a) variant|1 [see IEC 60068-2-30:2005, Figure 2 a)];

b) lower temperature of (25+ 3) °C (no humidity requirement);

c) upper temperature'of (55 + 2) °C and (50 + 25) %RH,;

d) six cycles.

NOTE Kurther information on the testing chamber, conditioning and recovery can be found in
IEC 60068-2-30:2005, Clauses 4, 7 and 9, respectively.

10.9 Vibration testing — Pre-conditioning

Vibrate the NIS with its container and needle in each of the three axes in accordance with IEC 60068-2-6 and
Table 7.

18 © 1S0 2012 — All rights reserved
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Table 7 — Vibration amplitudes with lower crossover frequency

Frequency range

Displacement/acceleration
(peak value)

Number of sweeps?
per direction

3Hzto 8 Hz

7,5 mm

4

8 Hz to 300 Hz

2g

4

NOTE

See Table IV and Figure 1 of IEC 60068-2-6:2007.

a

Sweep speed = 1 octave per minute.

10.10 Electromagnetic compatibility (EMC) (systems with electronics only)

10.10.1 General

NOTE
IEC60601-1-2:2007 for EMC.

The| collateral standard IEC 60601-1-2 applies, except as follows.

The| requirements given in 10.10.2 and 10.10.3 cancel and replace those specified in IEC 60601-1-2
rs requirements for electromedical appliances in general, and does,nat’address specific devices siich as NISs.

Cov

10.1
Per

App
disd

NOT
of 13

10.1

Per
rang

10.1

Visu
eled

The tests specified in 10.10.2 and 10.10.3 are based on the requirements given\in the collatq

0.2 Exposure to electrostatic discharge — Pre-conditioning

ly contact discharge +2 kV, +4 kV and +8 kV to conductive accessible parts and coupling plang
harges +8 kV, £10 kV, £+12 kV and +15 kV to non<conductive accessible parts.

E This subclause overrides ISO 11608-4:2006, 11.1.1, which makes reference to the first editio
O 11608.

0.3 Radiated radio-frequency (RF) fields — Pre-conditioning

orm the test in accordance with 1EC 60601-1-2:2007, 6.2.3. The test level shall be 10 V/m for th
je 26 MHz to 2 500 MHz. Perform the test in each of the three axes of the NIS.

0.4 Compliance criteria for electrostatic discharge

ally inspect théperformance (e.g. stored data, settings, dose or indications) of five new
tronic compounents.

ral standard

which only

orm the testin accordance with IEC 60601-1-2:2007, 6.2.2,replacing the test requirements with the following.

s. Apply air

h of this part

e frequency

NISs with

arges when

ThelNISs shallfulfil the following requirements.
a) |Nohe'of the NISs shall exhibit visible defects after each and all the required electrostatic disch
tested in accordance with 10.10.2.
b) The performance of the NISs shall not change as a result of the application of the test when evaluated in

accordance with the requirements specified in IEC 60601-1-2:2007, 6.2.1.10 and 6.2.1.11. None of the NISs

shall have functional defects, as specified in 11.1.

10.10.5 Radiated radio-frequency (RF) fields

Visually inspect the performance (e.g. stored data, settings, dose or indications) of five new NISs with
electronic components.

The

a)

NISs shall fulfil the following requirements.

None of the NISs shall exhibit erroneous indications during the radio-frequency sweep, when tested in

accordance with 10.10.3.
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b) After application of the radio-frequency sweep, the performance of the NISs shall be inspected. The
performance of the NISs shall not change as a result of the application of the test when evaluated in

accordance with the requirements specified in IEC 60601-1-2:2007, 6.2.1.10 and 6.2.1.11. None of the NISs

shall have functional defects, as specified in 11.1.

11 Inspection

11.1 Visual inspection

Any markin and
indelible affer being subjected to pre-conditioning as described in Clause 10. This shall be checked by visual
inspection (normal or corrected-to-normal) at environmental lighting conditions of (215 + 20) Ix from¢a,reafling

distance of 40 cm to 70 cm. Inspect the NIS for significant defects under normal or corrected-to-normal vig

The inspecfion should in particular include checking for significant defects such as:

a) markings that are no longer visible or easily legible (that impact safe functioning);

b) cracks|in the body and/or component of the NIS that might impact safe functioning;

c) comprgmised assembly bonds, joints and alignments that might impact safg functioning;
d) for NISks with replaceable batteries, the battery compartment failing to remain closed.

11.2 Container inspection

ion.

If the container is completely fractured or has lost its contents in such a way that is obvious to the user, replace
the containgr in order to complete the testing. For system designations C and D, additional samples shall be pre-
conditioned|to complete the test. Non-obvious damage will betassessed as part of the dose accuracy evaluation.
11.3 Dose@ accuracy acceptance criteria

A NIS population satisfies the requirements for-aécuracy when, for a given Vset, the following are fulfilled.
Two-sided:

x+(k-{)<U and x—(k-s)>L (4)
One-sided:

X—(k-§)=L or X+(kws)<U (5)
For each Vset, kactisi@analysed according to Equation (6) or (7), based on the specific test and risk assessimjent.
Two-sided:

U-Xx) (x-L
Kact = min {( ) | )| ©)
S S
One-sided:
x—-L U-Xx
kact = lu:l or {u} (7)
S N

Then the NIS population satisfies the requirements for accuracy when, for a given Vset, the following is fulfilled:

kact > target k for the selected probability content and number of measurements

20
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The test report shall be maintained in accordance with ISO 13485:2003, Clause 7. Each test report shall
include at least the following information:

a)
b)

<)

reference to this part of ISO 11608, i.e. ISO 11608-1:2012;
identification of the physical manufacturer (normally the test initiator);

identification of the NIS tested;

identification of the test system used:

identification of the test liquid used;

the test results, including a summary of the test conditions used;
details of any deviation from this part of ISO 11608,

name and address of the test facility;

date of the test;

dose levels;

number of injectors tested.

© 1SO 2012 — All rights reserved
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13 Information supplied by the manufacturer

13.1 General

The NIS shall be accompanied by information that is sufficient for its safe use, taking into account the training

and knowle

dge of potential users. The information shall include the manufacturer’s identity.

Instructions for use shall be included in the user packaging.

13.2 MarKing

13.2.1 Genferal

Any markin
shall be ch
(215 £ 20) 1

13.2.2 Mar

The markin

j on the user packaging that is essential for the safe use of the NIS shall be visible.and legible.
bcked by visual inspection (normal or corrected-to-normal) at environmental lighting condition
from a reading distance of 40 cm to 70 cm.

King on the NIS
g on the NIS shall comprise at least the following particulars:
r trade name of the manufacturer;

trademark or logo might be sufficient to identify the manufaéturer.
necessary in order for the user to identify the NIS;

ode, lot number or the serial number, preceded’by an appropriate symbol.

King on the unit packaging

rwise specified in ISO vertical standards for a specific device, the marking on the unit packa
ise at least the following particulars:

nd address of the manufacturer;

nt details for the user tovyidentify the NIS;

of the unit packaging;

tion on the type of medicinal product(s) intended to be injected by means of the NIS;
ode, lot'number or serial number, preceded by an appropriate symbol;

bciahstorage and/or handling conditions;

his
s of

jing

expiry date, if required (year and month, expressed as YYYY-MM);

2008-12.

where appropriate, an indication that the NIS is for single use;

has been tested.

a) name ¢
NOTE A
b) details
c) batchd
13.2.3 Mar
Unless othg
shall compn
a) name §
b) sufficie
c) conten
d) informe
e) batchd
f) anysp
9)

EXAMPLE
h)

i)

22

where provided separately, information on the specific needle(s) and container(s) with which the NIS
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13.3 Instructions for use

The instructions for use shall contain information on at least the following particulars:

a)

b)

f)

g)

m)

information required in 13.2, except for the information regarding the expiry date (if any), lot number, batch

code or serial number, which can be omitted;

any warnings and/or precautions to be taken, e.g. that the NIS shall not be used for injections if
to the user that it does not function correctly;

any risks associated with its normal use, for example:

it is obvious

1) NISs with pre-fixed dosages shall only be used by persons able to calculate the numberp
correctly when the injection is performed;

2) NISs with electronic components shall not be used close to areas of electromagnetic rad

activations

iation (such

as mobile telephones in use) if the NISs are not specially designed to be usedin such argas;

sufficient details of its characteristics to identify the NIS components and, related equipmen
obtain a safe combination;

information on the appropriate process under which re-use of the ‘NS is allowed, includin
replacement, cleaning and disinfection;

details of preparation needed before the NIS can be used, fof.example:

in order to

g container

1) assembly and disassembly of the product, replacement of the container and attachment the needle,

2) inspection of the container and mixing a suspepsion,
3) the need to prime, e.g.

i)  removal of air,

ii) ensuring contact between plunger and lead screw;
description of the method of use, for example:
1) setting the dose,
2) reading the residual'scale,
3) step-by-step.injection procedure, e.g.

i) actuation of injection stroke,

ii) .<enhd-of-dose confirmation,

i)~ waiting time before removing the needle from the injection site;

dacae-caottina ranaa-
aH

vvvvvvvvvvv 5] 9SS

if acceptable, storage temperatures other than those specified in 10.6 [(70 + 2) °C and (-40 + 3) °C] and

the acceptable temperature range for storage of the NIS without medicinal product;

procedure for delivering a dose, when the remaining volume of liquid in the container is le
volume to be injected;

any special storage requirements;
type of replaceable batteries and their number, if used;

description of special features;

© 1SO 2012 — All rights reserved
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n)

q)

24

whether the NIS is designed so that it
1) does not allow a larger dose to be pre-set than is left in the container, or

2) does not allow dose delivery if the pre-set dose exceeds the amount of medicinal product left in the
container, or

3) indicates the amount of medicinal product delivered, or
4) indicates the amount of medicinal product not delivered of the pre-set dose;

general trouble-shooting, for example:

1) injection force and dose completion issues,
2) dope correction,
3) significance of small versus large air bubbles, droplets of liquid at the needle tip;

details [allowing the medical staff to brief the user on any contra-indications and precautions to be tgken
(these fetails should in particular cover precautions to be taken in the event of breakage or changes if] the
performance of the NIS);

precautions to be taken against any special, unusual risks related to the disposal of the system.
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Annex A
(informative)

Dose replicates, accuracy and testing rationale

A.1 Dose replicates for variable multi-dose NISs

For|a given test, dose accuracy is evaluated by delivering and measuring Vset in combinations|of injection
cycles or replicates (random sequences of the three pre-set doses, Vset). A random sequence’of three pre-set
dosgs can occur in six possible ways (R1, R2, R3, R4, R5 and Rg).

R4 Vmin, Vmid, Vmax
R2 Vmin, Vmax, Vmid
R3 Vmids Vmin, Vmax
R4 Vid, Vmax, Vmin
Rs Vmax, Vmin, Vmid
Re Vmax, Vmid, Vmin

All 9f these replicates should be tested from each of thethree sections of the container, but only ope replicate
set |s taken from each container.

A.2 Accuracy assessment
(Expressed in millilitres)
If Vset < TP, then:
U= Vset+
L ="Vgset— .
If Vset > TP, then:
U= Vsef* (B Vset)/100;
L=Tset — (B Vset)/100.

A NIS population satisfies the requirements for accuracy when, for a given Vset, the following |are fulfilled
(a two-sided example is used):

X+(k-s)<U (A1)
and

x—(k-s)=L (A.2)
EXAMPLE Dose accuracy tolerance limit calculations.
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If Vset (DR = 0,01 ml):
Vein = 0,01 ml;
Vmig = 0,16 ml;
Vmax = 0,30 ml;
and

a=0,01 ml

B ES%;
then (exprepsed in millilitres):
TH = (100 x 0,010 ml)/5 = 0,200
For Vmin < TP: U=(0,010 + 0,010) = 0,020;
L=(0,010-0,010) = 0,000.
For Vimig < TP: U =(0,160 + 0,010) = 0,170;
L =(0,160 - 0,010) = 0,150.
For Vmax > [TP: U =0,300 + (5 x 0,300 ml)/100 = 0,315;
L =0,300 x (5 x 0,300 ml)/100 = 0,285.

A.3 Test rationale

A.3.1 Standard, cool and warm atmosphere testing

These testq are intended to measure the performance of the injector across a temperature and humidity rgnge
that can bq reasonably associated with_“in-Use” environments, such as controlled and uncontrolled inioor
and outdoof conditions. Outdoor conditions encompass seasonal (winter to summer) variations and ingloor
conditions ¢ncompass the year-round yariations in “room temperature”. This part of ISO 11608 does not dllow
for the manpfacturer to change thé test conditions as it is not reasonable to expect that “in-use” conditions|can
be controlldd through labelling:

A.3.2 Last-dose accuracy testing

The last dose is considered as important as any other dose and should therefore meet the same accufacy
requirements, barring specific allowances determined by the risk assessment. However, based on deyice
design, tesfing™last-dose accuracy can be problematic and might require different methods, particularly for
devices that permit the setting of doses greater than the remaining volume, where the last dose cannof be
known exactly prior to dose delivery. Therefore, this test provides special consideration for the last dose to
accommodate the unique statistical challenge in calculating accuracy when last-dose volumes cannot be
predicted or known exactly.

A.3.3 Life-cycle testing

Life-cycle testing is intended to verify the in-use performance of the NIS after the delivery of 1,5 times the
maximum number of actuations expected during its lifetime. 1,5 provides a reasonable safety factor above
the expected duty cycle of the NIS. This test does not address storage during the period of time between
manufacture and first use by the patient.
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A.3.4 Free-fall testing

Free-fall testing is intended to verify the performance of the NIS after impact when dropped in its ready-to-use
condition without external packaging (or carrying cases). These devices are tested in a condition consistent
with that in which they would be taken from their place of storage in preparation for use. Devices are tested
with the container installed, without a needle (if removable) and with a cap (if provided). Multi-dose devices are
primed (with removal of the needle and replacement of the cap) as representing its most common ready-to-use
condition. Single-dose devices are assembled and prepared to the point prior to sterility being broken. No other
process (arming, unlocking, dose setting, etc.) would be performed.

A nominal height of 1 m is used (this is a likely height at which the device would be held or kept on a table top).
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prodlucts at these extremes can provide additional value in understanding the ultimate device per
also be helpful in.assessing potential excursions from controlled storage and shipping condifions across
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em designation A and B devices are tested from multiple orientations while system designatid
tested from only one orientation due to their limited in-use life. The test accommodates the\po
e glass containers might break upon impact due to their fragility. In most cases, this failure wi
e user and the user will replace the cartridge or the entire pen.

e it is understood that the device cannot provide absolute protection for the primary contain
ide some protection. Therefore, independent of whether the failure is evident'to'the user, if the

three failures in any one orientation, the test is considered to have failed. Additionally, insta
container damage is not evident to the user (e.g. micro-cracks jeopardizing-drug sterility or seco
s) are considered to have failed as a function of the visual and functional investigation. All othg
Hevice to operate as intended are considered failures.

5 Dry-heat and cold-storage testing

se tests are intended to measure the performance of the injector after exposure to extreme
hge and shipping conditions as well as potential extremge user interactions (e.g. placing the deyv
hboard in hot weather or accidentally storing the dévice in the freezer).

se test conditions may be modified if the manufacturer actively controls the shipping and storag
e product and if the labelled shipping and storage conditions are consistent with those used in

ce, and when the drug requires contralled shipping and storage conditions to ensure potency 3
larly, modifications to the test conditions may be supported for all products where mate
ponents cannot tolerate these extremes and where the use of these materials is justified and ¢
e risk assessment.

h if the labelling is modified and the verification tests are carried out under different conditi

supply chain.
6 Damp-heat testing

testisintended to measure the performance of the injector after exposure to the same dry-heat test t
at-mMuch higher humidities. This type of test is sometimes referred to as a “soak” in that the m
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ns CandD
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bmperature,
bisture level

pciated with high humidity can have a material impact on device components, including the electrd

nics.

While not required for system designations C and D, which are manufacturer-filled to protect the medicinal
product, this test is still recommended for all products in order to assess the robustness of the injector 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.

A.3.7 Cyclical atmosphere testing

This test is intended to apply stress to the device design. The test conditions (adapted from an IEC electro-
mechanical standard) are designed to determine the suitability of materials and components for use, and
transportation and storage under conditions of high humidity, combined with cyclic temperature changes which
can produce condensation on the surface of the device components. While the formation of condensation is
of particular interest for electronic devices, the impact of condensation (e.g. the impact of condensation on the
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ability to view the dose number through a dose window lens), expansion and contraction due to the extreme
temperature changes is applicable to all devices.

While not required for system designations C and D, which are manufacturer-filled to protect the medicinal
product, this test is still recommended for all products in order to assess the robustness of the injector 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.

A.3.8 Vibration testing

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

A.3.9 El|ectrostatic discharge testing

Electrostatit discharge testing is intended to verify the integrity of the NIS after exposure’ to electrostatic
discharge, both through contact and non-contact, which might occur during normal patient transport and dyring
use of the device. This test is applicable only to devices with electronics.

A.3.10 Rpdio-frequency (RF) interference

RF field tesfing is intended to verify the integrity of the NIS after exposure te-RF interference, which might ofcur
during normal patient transport and during use of the device. This test is applicable only to devices with electronics.
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One- and two-sided tolerance limit factors, &

Table B.1 — One-sided tolerance limit factors

Gamma = 0,950
N p=0,750 p=0,900 p=0,950 p=0,975 p=0,990 p=0,999 =0,999 9
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 4,329 5,062 5,512 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 4143 5,413 6,469
10 1,465 2,355 2,911 3402 3,981 5,203 6,219
" 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 5167
21 1,162 1,905 2,371 2,781 3,263 4,277 5118
22 1,438 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 4172 4,994
25 1,103 1,838 2,292 2,690 3,158 4142 4,959
26 1,093 1,824 2,275 2,672 3,136 4115 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
© 1S0O 2012 — All rights reserved 29


https://standardsiso.com/api/?name=c118d178ede8e9d784441cb55a40da8e

ISO 11608-1:2012(E)

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
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 3,934 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 2,914 3,831 4,591
44 0,982 1,674 2,098 2,470 2{906 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 15622 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 4,423
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 0,917 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)

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
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 0,904 1,572 1,979 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 37609 4,328
79 0,896 1,561 1,967 2,321 2,736 3,605 4,323
80 0,895 1,559 1,964 2,319 2,733 3,601 4,319
81 0,893 1,557 1,962 2,316 25730 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 1,588 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 1,931 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 1,527 1,927 2,276 2,684 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 1,912 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 4178
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 41170
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 2{616 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 4121
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 4111
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 1.459 1.849 2,188 2,584 3.414 4,008
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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