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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
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n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
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as an International Standard requires approval by at least 75 % of the member bodies casting
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| Standard ISO 11608-1 was prepared by Technical Committee ISO/TC 84, Medical de

consists of the following parts, under the general title Pen-injectors for medical use:
Pen-injectors — Requirements and test methods

Needles — Requirements and test methods

Finished cartridges — Requirements and'test methods
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This part of ISO 11608 covers pen-injectors primarily intended for human use. It provides performance

requirem

ents regarding essential aspects, so that variations of design are not unnecessarily restricted.

The devices described in this part of ISO 11608 are designed to be used with devices described in 1SO 11608-2

and ISO
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hnized that interchangeability of the components (pen-injector, needle and cartridge) is desiral

products and to be avoided for other medicinal products, and that future design may changel
. Therefore, 1ISO 11608-2 and ISO 11608-3 encourage interchangeability by establishing cer
ents for interchangeable needles (Type A) and interchangeable cartridges (Type ‘A) respectivel

nce requirements are imposed on both Type A (interchangeable) and non-Type A needles andg

| dimensional requirements are imposed on Type A needles and cartridges and hereby indire

ntended for either Type A needles and/or Type A cartridges.

bn as to whether the components are interchangeable (Type A) or not should be given

pling plans for inspection selected for this part of ISO 11608 are intended to verify, at a high
manufacturer's ability to manufacture one “lot” of jpen-injectors that conforms to the crit

. The sampling plans for inspection do not replace:the more general manufacturing quality s
standards on quality systems, e.g. the ISO 9000.series.

to be used for the construction are not specified, as their selection to some extent will depe

to the medicinal product intended to be\injected with the pen-injector.
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INTERNATIONAL STANDARD ISO 11608-1:2000(E)

Pen-injectors for medical use —

Part 1:
Pen-injectors — Requirements and test methods

1 Scqpe

This partfof ISO 11608 specifies requirements and test methods for pen-injectors intendedto be used with needles
and with freplaceable or non-replaceable prefilled cartridges.

This part of ISO 11608 is also applicable to pen-injectors which are not electrieally driven, but are equipped with
electroni¢ components.

This partfof ISO 11608 is not applicable to high-pressure injectors and electrically driven injectors.

2 Nornmative references
The folloving normative documents contain provisions which, through reference in this text, constitute grovisions of
this part pf ISO 11608. For dated references, subsequent;amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based-on this part of ISO 11608 are encouraged to investigate the
possibility of applying the most recent editions.;ef the normative documents indicated below. Hor undated
references, the latest edition of the normative-document referred to applies. Members of ISO and IEC maintain
registers|of currently valid International Standards.

ISO 116(08-2:2000, Pen-injectors for medical use — Part 2: Needles — Requirements and test methods
ISO 116(8-3:2000, Pen-injectors forymedical use — Part 3: Finished cartridges — Requirements and tegt methods.
IEC 60048-2-6:1995, Environmental testing — Part 2: Tests. Test Fc: Vibration (sinusoidal).
IEC 60068-2-6:1995, Cort/ 1.

IEC 60048-2-30:1980, Environmental testing — Part 2: Tests. Test Db and guidance: Damp heat, cycljc (12 + 12-
hour cycle).

IEC 60048=2:30, Amendment No. 1:1985.

IEC 61000-4-2:1999, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test.

IEC 61000-4-3:1998, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test.

3 Terms and definitions

For the purposes of this part of ISO 11608, the following terms and definitions apply.

© I1SO 2000 — All rights reserved 1
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The nomen

3.1

clature of some components of pen-injectors is illustrated in Figure 1.

pen-injector
medical device intended for parenteral administration by injection of medicinal products from a multidose cartridge

NOTE

3.2
connector
mechanical

The doses may be pre-set by manufacturer or user.

arrangement allowing the connection between the needle and the cartridge

3.3
cartridge
primary con

3.4
injection m
mechanism

3.5
release meg
mechanism

3.6
injection sf
that portion
release me

NOTE |
pre-set dose

3.7

mechanisnm holder

part of the &

3.8
selector
mechanism

3.9
increment
smallest po

3.10
indicator

tainer for the medicinal product

echanism
which performs the parenteral injection of the pre-set dose

chanism
which initiates the parenteral injection of the pre-set dose

roke
of a parenteral injection involving movement of the injection mechanism following initiatio
Chanism

does not include the subsequent relaxation of the(system components required for the complete injec

ody of the injector containing the injection mechanisms

which allows pre-setting of a dose

5sible difference to be selected between two dose amounts

means by w

n by the

tion of the

hieh the amount of pre-set dose is shown

3.11
residual sc

ale

graduated scale which indicates the remainder of medicinal product in the cartridge

3.12

dose accuracy
accuracy with which the pen-injector delivers a pre-set dose of medicinal products

3.13
cap

part of the pen-injector intended to protect the system

© 1SO 2000 — All rights reserved
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3.14
pre-setting
procedure by which individual amounts of medicinal product can be selected for injection by the user

3.15
unit container
package intended for customer use

3.16

Type A
classification of needles and cartridges for pen-injectors which fulfil certain specific requirements providing
intercharjgeability

3.17
non-Type A
classificgtion of needles and cartridges which are not classified as Type A

Key

Cap
Injectjon system
Conngctor

Residual scale
Windpw

Cartrigge holder
Mechpnism holder
Relegdse mechanism

0 N O WDN PR

Figure 1 — Schematic presentation of a pen-injector

4 Symbols and @bbreviations

Vget One of\the three pre-set doses (expressed as a volume, in millilitres) used in determinirl]g the dose
accuracy for a given pen-injector. Vg, is defined as one of the following:

. BAHAHAA
u} LA
b) maximum dose (Vg = Vimax) (specified in the instructions for use);
c) midpoint dose (Vset = Vinig), Where Vy,iq is defined as the injector setting closest to (Vipin + Vinax)/2-

NOTE Recommended doses as specified in the instruction for use may differ from those doses that can be set.

Vmeas  The volumetric measurement value for a given Vge;

Gmeas The gravimetric measurement value for a given Vg

© I1SO 2000 — All rights reserved 3
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X

P

5 Genefal requirements

When the gen-injector is ready for injection, the cartridge holder shall allow visibility of the deliverable
shall be pogsible to determine whether sufficient medicinal product remains in order to administer the H

Density, expressed in grams per millilitre
Probability content

Number of pens required for a given test

Number of replicates required for a given test. A replicate is a random sequence of Vpin, Vinig» @and Vipax.

There are six possible replicates.

Number of measurements (Vyeas) t0 be made for each Vgg

Tll1e sample mean; when based on a random sample, an estimate of the true mean:

X= zvmeas /n

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

S= [Z(Vmeas —X)?/(n —1)J1/2

Tolerance Limit Factor, determined from the confidence level~95 %), probability content (p)
ndgmber of accuracy measurements (n) conducted at each dosé)setting

Absolute error (millilitres) used to define the upper and*lower specification limits for a pre-se
absolute terms

Relative error (%) used to define the upper andslower specification limits for a pre-set dose i
tefms

The transition point volume (millilitres) at\which the definition of the upper and lower specification
V{et changes from absolute terms to relative terms:

TP =100 x )/ 8
Upper specification limit fora/given Vge

Lower specification limit’for a given Vge

standard

and the

[ dose in

h relative

limits for

olume. It

naximum

pre-settabledose.

The pen-injector shall be designed such that it is able to deliver the labelled volume from the cartridge for which it is
designed.

The pen-injector shall be designed such that the last dose delivered from a cartridge satisfies requirements for
dose accuracy.

The pen-injector shall indicate the pre-set dose.

The pen-injector shall indicate, at least by visual means, that it is ready for injection. There shall be an indication of
the pre-setting procedure by tactile or audible means, or both.

© 1SO 2000 — All rights reserved
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The state of the pen-injector, when ready to deliver a dose, shall be different to its state when the dose has been

delivered

. The difference shall be visible.

The pen-injector shall indicate, by visual, audible or tactile means or any combination of these, that the injection
stroke has been completed.

If the pen-injector is designed for variable doses, it shall be so designed that it is impossible to deliver a second
dose after delivery of the first dose without a second pre-setting.

The pen-injector shall be so designed that it:

— doeg not allow a larger dose to be pre-set than is left in the cartridge; or

— doeg not allow dose delivery if the pre-set amount exceeds the amount of medicinal (produc
cartridge; or

— indidates the amount of medicinal product delivered; or

— indidates the amount of medicinal product not delivered of the pre-set dose.

The pen4injector shall be designed to function with a needle fulfilling the specifications of ISO 11608-2.

If the pernj-injector is designed to function with a single-compartment cartridge, it shall be designed to fur

cartridge|fulfilling the specifications of ISO 11608-3.

6 Test conditions

6.1 Standard atmosphere

Unless otherwise specified, measurements shall be-performed in the following atmosphere:

— temperature: from 18 °C to 28 °C;

— relatjve humidity: from 25 % RH-{e-75 % RH;

after hav|ng been subjected to storage for at least 4 h in this atmosphere.

6.2 Cqgol atmosphere

The ass¢mbled pen-injector with the cartridge and needle is placed in a test chamber for at leas

following|cool atmosphere:

— tem;rerature: (5x3)°C.

6.3 Hot atmosphere

left in the

ction with a

4 h in the

The assembled pen-injector with the cartridge and needle is placed in a test chamber for at least 4 h in the

following hot atmosphere:
— temperature: (40t 2) °C;
— relative humidity: (50 = 10) % RH.

© 1SO 2000 — All rights reserved
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7 Preconditioning of pen-injectors

7.1 Preconditioning in dry heat atmosphere

The pen-injector without the cartridge and needle is placed in a test chamber for at least 96 h in the following hot
atmosphere:

temper

relative humidity:

ature: (70 £2) °C;

(50 £ 10) % RH.

7.2 Prec

The pen-inj

atmosphere:

temper

7.3 Prec

The pen-inj
with IEC 60

variant

6 cycle

NOTE )

7.4 Prec

Prepare the

upper temperature:

Take off the needle and put on the cap.

pnditioning in cold storage atmosphere

bctor without the cartridge and needle is placed in a test chamber for at least 96 h in‘the follo

ature: (=40t 3)°C.

pnditioning in cyclical atmosphere

bctor with the cartridge and without the needle is placed in a test.chamber. Conditioning in ac
068-2-30 is carried out as follows:

1 (see IEC 60068-2-30, Figure 2a);

(55 2) °C; and

5.

he relevant clauses of IEC 60068-2-30:1980 are’ clauses 3, 6 and 8.

pnditioning by free fall

pen-injector according to thelinstructions for use with a new cartridge and proceed as follows:
pctors with replaceable-eartridges

pel the air.

op each-péen-injector three times by free fall from a height of 1 000 mm onto the test surface

Cerre shall be taken that the pen-injector is released in a non-turbulent way.

ce horizontally and twice vertically, the pen-injector being rotated 180° between the two vertig

ving cold

cordance

see 8.3),
al drops.

drops have been performed.

ectors with non-replaceable cartridges

Expel the air.

Take off the needle and put on the cap.

with i), ii) and iii), as follows:

a) Pen-inj
1) E
2)

3) D
or
4)

b) Pen-inj

1)
2)
3)

6

If a cartridge breaks such that it is obvious to the user, replace the cartridge and continue until all three

Drop the pen-injectors by free fall from a height of 1 000 mm onto the test surface (see 8.3) in accordance

© 1SO 2000 — All rights reserved
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i) Horizontal

Drop a minimum of 10 new pen-injectors in a non-turbulent way. If a cartridge breaks such that it is
obvious to the user, exclude the pen-injector from further testing.

i) Vertical A

Drop a minimum of 10 new pen-injectors in a non-turbulent way. If a cartridge breaks such that it is
obvious to the user, exclude the pen-injector from further testing.

iii) Vertical B [180° from orientation ii)]

Drop a minimum of 10 new pen-injectors in a non-turbulent way. If a cartridge breaks sugch that it is
obvious to the user, exclude the pen-injector from further testing.

7.5 Preconditioning by vibration for pen-injectors with electronic components

Vibrate the pen-injector with its cartridge and needle in each of three axes in accordance with IEC 60068-2-6 and
Table 1.

Table 1 + Vibration amplitudes with lower cross-over frequency: IEC 60068-2-6:1995, Table IV and Figure 1

Frequency range Displac(egzrllt\llglcucgeration Nun;té?rd?rfei\?i,gﬁps h
3 Hzto 8 Hz 7,5mm 4
8 Hz to 300 Hz 29 4
&  The sweep speed shall be 1 octave per minute.

8 Redgent and apparatus

8.1 Tept liquid, i.e. the original medicinal product intended to be injected by the pen-injector or a |iquid which
gives thel same results.

8.2 Bdlance, with a maxigiunttolerance of 1 % of the minimum dose delivery.

8.3 Test surface, smieoth, hard, rigid steel of 3 mm thickness backed by wood of between 10 mm [and 19 mm
thicknesg.

8.4 Negedle cannector for connecting the needle to a tube.

9 Determination of dose accuracy

9.1 Dose accuracy

9.1.1 General

Dose accuracy is determined by selecting and testing a variable number of pen-injectors. The number of pen-
injectors depends upon the cartridge and accuracy requirements for a given test. Assuming that the accuracy
measurements are normally distributed and that each measurement is independent, the following method enables
accuracy measurements to be used as the basis for determining a statistical tolerance interval for three dose
settings (the minimum, midpoint and maximum dose settings for a given pen-injector), i.e. an interval such that
there is a fixed probability (confidence level) that the interval will contain at least a proportion (p, probability content)

© I1SO 2000 — All rights reserved 7
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of the true population from which the sample is taken. The statistical tolerance interval is two-sided, and the limits

of the interv

al are called “statistical tolerance limits” or “natural limits of the process”.

To pass the dose accuracy requirement, there shall be a 95 % confidence that at least p of all doses delivered will

fall within th

e proposed upper and lower specification limits for the three dose settings.

The two-sided statistical tolerance interval is calculated using the mean (X) plus or minus the standard deviation
(s) multiplied by a tolerance limit factor (k):

Xtk-

S

where

X is
k is
s is
The factor
measureme
factors for t

deviation 4
confidence

9.1.2 Acc
If Veet < TP
U = Vg{
L = Vsd
If Vget > TP,
U = Vg{
L = Ve
A pen-injec
X + (k

X — (k

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

is determined based upon the confidence level (95 %), probability.‘eontent (p), and the n
nts (n) taken for each of the three dose settings. I1SO 3207:1975[X, Table 8, lists the tolerd
he construction of two-sided statistical tolerance intervals whenthe true population mean and
re not known. Annex A contains a more comprehensive{two-sided tolerance limit for {
evel.

Lmber of
Ince limit

standard
he 95 %

uracy assessment (expressed in millilitres)

then:

t+ O

L — .

then:

t+ (B Vser) / 100;

k — (8 - Vser) / 100.

or population's@gcuracy satisfies the requirements when, for a given Vg, the following are fulflled:
s)<U; and

s) 3 Ik

9.1.3 Exa

mple of accuracy limit calculation

In the following an example of calculation (volumes expressed as millilitres) is given for a single-compartment

cartridge:
If Vset:
Vmin =

Viid =

Vimax =

0,02 ml;
0,16 ml;

0,30 ml;

© 1SO 2000 — All rights reserved
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and:
o=0,01 ml;
B=5%;
then:
TP = (100 x 0,01 ml)/5 =0,20 ml;
For Vimin <IE: l=(002+001)ml =0030ml
L = (0,02 - 0,01) mi = 0,010 ml;
For Vmig I TP: U =(0,16 + 0,01) ml =0,170 ml;
L =(0,16 — 0,01) mi = 0,150 ml;
For Vimax|> TP: U=0,30 ml+ (5 x 0,30 ml)/200 =0,315ml;
L=0,30 ml - (5 x 0,30 ml)/100 =0,285.mf.
9.1.4 Procedure
9.1.4.1 | General
All dosep (Vset) delivered are recorded gravimetrically (Gmeas: €xpressed in grams). These rec
convertefl to volumes (Vmeas) by using the density (o, expressed in grams per millilitre) for the tes
following|equation can be used to convert gravimetric measurements to volumetric:
Vimegs = Gmeas / P
9.1.4.2 | Accuracy requirements
Using th¢ confidence level of 0,950 (95 %) and the minimum test requirements presented in Table 2 g
the two-dided statistical tolerance interval for a given test and Vs can be calculated. See clause 4 for {
of symbqls.

brdings are
t fluid. The

nd in 9.1.2,
he meaning

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=ae43a028a65c116df3388786675a6379

ISO 11608-1:2000(E)

Table 2 — Minimum test requirements for pen-injectors

Replaceable Replaceable Non-
Test Subclause vya | n | kP with without
. . replaceable
electronics electronics

Series A 9.2.2 4 15 | 60| 2,670 bs X X

9.24 X X xC
(p=0,975) 9.25 X X xd
Series B 9.2.3 4 5 120 2,760 X X —

10.1 X x —
(p=0,960) 10.2 X — —

10.3 % X 3

11.2 X —

11.3 X — —
a2 Pentinjectors with nonreplaceable cartridges may require additional pen-injectors to fulfil the replicate (R) and free-
fall (refef to 10.3) requirements.
b kvajues are obtainable from ISO 3207 or annex A.
€ Penfinjectors with a lower acceptable storage temperature shall be subjectedCt@the test at the acceptable
temperafure.
d  Ppentinjectors with a higher acceptable storage temperature shall be subjected to the test at the acceptable
temperafure.

9.14.3 H

A test syst
obtainable

the test apparatus should be no greater than 20-% of the allowed tolerance band for any give

measuremsg
Prepare the

Carry out th

Fill the system with the test liquid and‘remove all bubbles. The weighing glass shall contain enough test

the tip of th

Connect th
tube.

reparation and operation of pen-injectors

bm as shown in Figure 2 can be used. Other types of test system can be used when the
vith the system shown in Figure 2 can be obtaitied. The repeatability and reproducibility (gauge

nts.
pen-injector in accordance with the instructions for use.

e test so that the operation ofithe pen-injector simulates that described in the instructions for u

b needle tube to be below the surface.

b pen-injector with-the system so that the injection is made through the original needle into

accuracy
R&R) of
n set of

be.

liquid for

the rigid

10
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Key

1 Pen-|
2 Need
3 Need
4  Weig
5 Bala
6 Level
Operate
Determin

completion of the injection stroke.

When thg
a built-in

9.1.4.4
For a giv

replicate
occur in

ISO 11608

-1:2000(E)

njector

le connector

le tube

hing glass

nce with a maximum tolerance of 1 % of minimum dose
of test liquid

Figure 2 — Example of test system (schematic)
he pen-injector manually or automatically.

e the dose delivered (Gmeas) by reading the balance 5 s (or as specified in the instructions fg

e maximum number of operations have been reached for a pen-injector with replaceable cartrid
limited number of operations, replace. the pen-injector.

Random settings

bn test, dose accuracy is(€valuated by delivering and measuring Vget in combinations of injecti
5 (random sequencesof, the three pre-set doses, Vgei). A random sequence of three pre-se
bix possible ways (R+R>, Rs, R4, Rs and Rg):

mins Vmida Vmax;
min: Ymaga Vmid;

mid’ Vmina Vmax;

r use) after

ge and with

bn cycles or
doses can

R4: Vimids Vimaxs Vmin;

Rs: Vinaxs Vmins Vimig;

R6' Vmax: Vmids Vimin-

Depending upon the number of replicates required, cartridge size and the three dose levels, a given pen-injector
will require a variable number of cartridges. Therefore, some replicates may be expelled (partial injection
sequences) from two cartridges.

© 1SO 2000 — All rights reserved
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EXAMPLE

If: 1) replicates:

2) dose levels:

R=3;

Viin = 0,01 ml; Vinig = 0,30 ml; Vinax = 0,60 ml;

3) cartridge size: 1,5 ml,

4) replicates seguence: DJ-, DL“ DJ;

5) totpl doses: 9;
then the caftridge use, replicate order and Vget dose sequence (expressed in millilitres) for eaCh’pen-injector tested
is shown in|Table 3.

Table 3 — Example of random dose sequence
Random sequence Ry R4 R3
Doskg levels, ml 0,01 -0,30 - 0,60 0,30 - 0,60 0,01 0,30 -0,01 - 0,60

1,5 ml — Cartridge No.

1

3

9.2 Dosq

9.2.1 Gen

The dose a

eral

b accuracy requirements

Ccuracy shall be in accordance with the Specifications in Table 4.

Table 4 — Specifieation limits for dose accuracy of pen-injectors

Absolute error of

Relative error

Transition point

Typelof pen-injector pre-set dose of pre-set dose
o B TP
W|th_5| gle-compartment 0,01 ml 50 0.2 ml
cartridge
With mJJItipIe- .
compaitment eartridge 0,01 m| 10% 0.1ml

9.2.2 Dose accuracy when subjected to standard, cool and hot atmospheres

Determine the dose accuracy of an appropriate number of new pen-injectors in accordance with 9.1, under the
conditions specified in 6.1. Repeat the dose accuracy test on the same pen-injectors with replaceable cartridges
and on other pen-injectors with non-replaceable cartridges as appropriate under the conditions of 6.2 and again
under the conditions of 6.3.

12
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9.2.3 Dose accuracy and lifetime test of pen-injectors with replaceable cartridges after delivery of claimed
lifetime doses

Operate five pen-injectors previously used for determining the dose accuracy in accordance with 9.2.2, simulating
manual use in accordance with the instructions for use, as follows:

a) remove the cap permanently if it has no influence on the safety of the pen;

b) insert a cartridge;

c) attach a needle;

d) prep
€) expq
f)  repe
g) repe

man
If the pe
operatior

Determin

9.24 D

Subject 3

are the pen-injector for injection;
| a dose of Vg or 0,2 ml, whichever is the smallest amount;
at ) to e) until the cartridge is empty;

at b) to f) until 1,5 times the number of injection strokes of the lifetime (in accordan
ufacturers product file) is reached.

n-injector is designed to stop working after a limited time or number of operations, the tota
s shall be adopted for this test.

e the dose accuracy of the five pen-injectors in accordance with the specifications in 9.1.

0se accuracy after being subjected to dry heat stofage preconditioning

n appropriate number, see 9.1, of new pen-injectors to the preconditioning in accordance with

None of the pen-injectors shall have visible defectsafter removal from the hot storage atmosphere whe

in accord

Return t
accordarn

Pen-injed

be subje
the instry

9.25 D
Subject g

None of

ance with clause 12.

le pen-injectors to the standard ‘conditions and determine the dose accuracy of the pen
ce with 9.1.

tors with a lower acceptable storage temperature, e.g. pen-injectors with non-replaceable cart

cted to preconditioning at-the acceptable temperature, and this acceptable temperature shall
ctions for use.

0se accuracyyafter being subjected to cold storage preconditioning

n appropriate number, see 9.1, of new pen-injectors to the preconditioning in accordance with

the\ pen-injectors shall have visible defects after removal from the cold storage atmosy

e with the

number of

7.1.

n inspected

injectors in

idges, shall
be stated in

7.2.

here when

inspected iaccordance with clause 12.

Return the pen-injectors to the standard conditions and determine the dose accuracy of the pen-injectors in
accordance with 9.1.

Pen-injectors with a higher acceptable storage temperature, e.g. pen-injectors with non-replaceable cartridges,
shall be subjected to preconditioning at the acceptable temperature, and this acceptable temperature shall be

stated in

the instructions for use.

© 1SO 2000 — All rights reserved
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10 Freed

om from defects

10.1 Freedom from defects after being subjected to cyclical preconditioning

Subject an appropriate number, see 9.1, of new pen-injectors to the preconditioning in accordance with 7.3.

None of the pen-injectors shall have visible defects after removal from the preconditioning atmosphere when
inspected in accordance with clause 12.

None of the pen-injectors shall have functional defects after removal from the preconditioning atmosphere when

inspected inraccordance-withrctatse—13-

Pen-injectofs with a non-replaceable cartridge inserted shall not be required to fulfil the requirements-of|this sub-
clause.

10.2 Freefom from defects after being subjected to vibration

Subject an pppropriate number, see 9.1, of new pen-injectors with electronic components to the preconditioning in
accordance with 7.5.

None of the pen-injectors shall have visible defects after vibration when inspected in accordance with clauge 12.
None of the pen-injectors shall have functional defects after vibration when.nspected in accordance with clause 13.
10.3 Freefom from defects after being subjected to free fall

Subject an gppropriate number, see 9.1, of new pen-injectors,to-the preconditioning in accordance with 7.4.

None of theg pen-injectors shall have visible defects after.the free fall when inspected in accordance with clause 12.
None of the pen-injectors shall have functional «defects after the free fall when inspected in accordgnce with
clause 13.

11 Determination of electromagnetic compatibility

11.1 Electromagnetic compatibility (EMC)

11.1.1 General

NOTE The tests sspécified in 11.1.2 and 11.1.3 are based on the requirements given in the collateral| standard
IEC 60601-1£2:1993_fervEMC. In this part of 1SO 11608, EMC references are given to the IEC 61000-4-1:1992 |standards
(IEC 61000-4-2:1995and IEC 61000-4-3:1995 in particular). The range of the sweep in this part of 1ISO 11608 [covers all
frequencies ¢f mohile communication systems.

The requirements given in 11.2 and 11.3 are requirements substituting those specified in IEC 60601-1-2, as the
latter standard covers requirements for electromedical appliances in general only, and it does not address specific
devices such as pen-injectors.

11.1.2 Exposure to electrostatic discharge

Place the pen-injector with the cartridge on a metal reference plane as specified in IEC 61000-4-2. Apply contact
discharges of £ 2 kV, = 4 kV and £ 8 kV to conductive accessible parts and coupling planes. Apply air discharges of
+8 kV, £10 kV, £ 12 kV and = 15 kV to nonconductive accessible parts. Apply ten discharges at each level and
polarity with a time interval of 1 s between the individual discharges.

14 © 1SO 2000 — All rights reserved
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11.1.3 Exposure to radiated fields (RF)

Perform the test in accordance with IEC 61000-4-3:1995, in which TEM cells or GTEM cells may be used as
described in annex D. As stated in IEC 61000-4-3, the requirement for field uniformity shall be fulfilled in the area
corresponding to the unit under test.

The test level shall be 10 V/m (unmodulated carrier) in the frequency range of 26 MHz to 2 000 MHz. The test
signal shall be AM-modulated with 1 kHz sinusoidal and to a modulation depth of 80 %. Perform the test in each of

the three

11.2 Electrostatic dicrhnrgp

axes of the pen-injector.

Visually

The pen-

a) nong

whep tested in accordance with 11.1.2;

njectors shall fulfil the following requirements:

of the pen-injectors shall exhibit visible defects after each and all the required electrostatic

nspect the performance (e.g. stored data, settings, dose or indications) of five new pen*injectors with
electroni¢ components.

discharges

b) the performance of the pen-injector (e.g. stored data, settings, dose or indications) shall not change¢ as a result

of th
clau
11.3 R3
Visually
electroni
The pen-
a) nong
accq
b) afted

performance of the pen-injector((e.g. stored data, settings, dose or indications) shall not change a

the
clau
12 Vis

Inspect t
parts lea

e application of the test. None of the pen-injectors shall have functional defects, in acco
5e 13.

diated radio frequency (RF) fields

nspect the performance (e.g. stored data, settings;~dose or indications) of five new pen-in
C components.

njectors shall fulfil the following requirements:

of the pen-injectors shall exhibit erroneous indications during the radio frequency sweep wh
rdance with 11.1.3;

the application of the radio frequency sweep, the performance of the pen-injector shall be ins

ppplication of the test. (None of the pen-injectors shall have functional defects, in acco
5e 13.

Jal inspection

he pen-injector for significant defects under normal or corrected-to-normal vision. Defects i
ling tosnonfunctioning are permitted if the nonfunctioning is obvious to the user.

The insp

dance with

jectors with

PN tested in

bected. The
5 a result of
dance with

n electronic

pction should in particular include checking for significant defects such as:

— displ

— non-

aced parts;

intact marking;

— cracks in the body and/or component of the pen-injector; and

— thef

ixation between the different parts of the body of the pen-injector.

© 1SO 2000 — All rights reserved
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13 Functional inspection

13.1 Replaceable cartridge

Check the cartridge. If broken to the extent that is obvious to the user, replace the cartridge and test for dose
accuracy.

13.2 Nonreplaceable cartridge

Check the cartridge. If broken to the extent that is obvious to the user, exclude the pen-injector from further testing.

A minimum|of ten pen-injectors are required to withstand the free-fall test and to be used for dose accuragy testing;
otherwise the test is considered to have failed.

13.3 Accyracy

The accurafy of the pen-injector shall be within the accuracy required in clause 9 when_tested in accordance with
test series B specified in Table 2.

14 Test feport

Each report of the testing performed in accordance with this part of IS 11608 shall include at least the|following
information

a) arefergnce to this part of ISO 11608;
b) identifi¢gation of the pen-injector tested;
c) identification of the test system used;
d) identifi¢gation of the test liquid used;

e) the tesjresults;

f) details|of any deviation from this part of ISO 11608, e.g. specification of test system if the tegt system
illustrated in Figure 2 has not(been used;

g) the namme and address ofthe test facility;
h) the date of test;

i) if the pen-injector is designed to deliver a fixed dose, the minimum and the maximum doses shall be|stated, if
the doges-€xpelled for testing are not identical with the fixed dose.

15 Information supplied by the manufacturer

15.1 General

The pen-injector shall be accompanied by sufficient information to use it safely, taking into account the training and
knowledge of the potential users, and to identify the manufacturer.

Instructions for use shall be included in the unit container.

16 © 1SO 2000 — All rights reserved
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15.2 Marking

15.2.1 General

Any marking on the pen-injector that is essential for the safe use of the device shall be visible, easily legible and
indelible after being subjected to the preconditioning specified in 7.3. Any marking on the unit container that is
essential for the safe use of the pen-injector shall be visible and legible. This shall be checked by visual inspection
by normal, or corrected-to-normal, vision at environmental lighting condition of (215 £ 20) Ix.

15.2.2 Marking on the pen-injector

ing on the pen-injector shall at least comprise the following particulars:
P or trade name of the manufacturer;

E A trademark or logo may be sufficient to identify the manufacturer.

Is necessary for the user to identify the pen-injector;

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

arking on the unit container
ing on the unit container shall comprise at least the following particulars:
e and address of the manufacturer;
Is necessary for the user to identify the pen-injecter;
ent of the unit container;
mation on the type of medicinal product(s) intended to be injected by means of the pen-injector
N code, lot number or the serial number preceded by an appropriate symboal,
pecial storage and/or handling conditions;
y date, if any (year and-month, expressed e.g. as CCYY-MM, example: 1996-12);
pen-injector isdntended to be used with Type A needles and/or cartridges in accordance with

11608-2 or 1SO-11608-3, the unit container shall carry the text: “For use with TYPE A need
use with TYPE A cartridges”, including information on the medicinal product for which it is inter

tructions for use

respectively
les” and/or:
ded.

octrorsforuseshattcontammmformatiom o at tfeast thefottowing particutars:

the information required in 15.2, except that the information regarding expiry date, if any, lot number, batch
code or serial number can be omitted;

any warnings and/or precautions to be taken; e.g. that the pen-injector shall not be used for injections if it is
obvious to the user that it does not function correctly;

The mar}
a) ham
NOT
b) deta
c) batc
1523 M
The mar}
a) ham
b) detal
c) cont
d) infor
e) batc
f) any
9) expi
h) if the
ISO
“For
15.3 Ins
The instr
a)
b)
c)

any risks associated with its normal use, e.g.:

1

in the case of pen-injectors with pre-fixed dosages, that they shall only be used by persons able to

calculate the number of activations correctly when injection is performed;

© 1SO 2000 — All rights reserved
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d)

e)

f)

p)

a)

18

2) that pen-injectors with electronic components shall not be used close to electromagnetic radiant areas,
e.g. close to mobile telephones in use, if the pen-injectors are not specially designed to be used in such
areas;

sufficient details of its characteristics to identify the pen-injector and related equipment in order to obtain a safe
combination;

information on the appropriate process to allow re-use of the pen-injector, including cartridge replacement,

cleanin

details

g and disinfection;

on any preparation needed before the pen-injector can be used, e.qg.:

1) thl need to prime before each injection;

2) ho

descrig
excess

time to
dose-s

if acce
accept

proced
be inje

any sp
type of
descrip
whethg
— do
— do
— ing
— ing

if Type

W to assemble/disassemble the product, replace the cartridge and attach the needle;

tion of the method of use, e.g. setting the dose, reading the scales, mixing @ suspension,
air, injection procedure as step-by-step operations;

wait before removing the needle from the injection site;
btting range;

pbtable storage temperatures are other than those specified’inv7.1 and 7.2 (+ 70 °C and — 4(
hble temperature range for storage of the pen-injector withgut medicinal product;

Lire for delivering a dose, when the remaining volume @f liquid in the cartridge is less than the
Cted;

bcial storage requirements;

replaceable batteries and their number,if used,;

tion of special features;

r the pen-injector is designed'so that it:

s not allow a larger dese. to be pre-set than is left in the cartridge; or

s not allow dosecdelivery if the pre-set exceeds the amount of medicinal product left in the car
icates the amount of medicinal product delivered; or

icates the amount of medicinal product not delivered of the pre-set dose.

removing

°C), the

olume to

fridge; or

e used, it

Alneedles and/or cartridges in accordance with ISO 11608-2 or ISO 11608-3 are intended to b

shall bestatedthateedtes and/or cartrdges marked with T YPE A shaltbe used;

if non-Type A needles and/or cartridges are intended to be used with the pen-injector, it shall be stated which
identified needles and cartridges are to be used;

details allowing the medical staff to brief the user on any contraindications and any precautions to be taken.
These details should in particular cover precautions to be taken in the event of breakage or changes in the
performance of the pen-injector.
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Two-sided tolerance limit factors (k)

Table A.1 — Two-sided tolerance limit factors

Annex A
(informative)

ISO 11608-1:2000(E)

© 1SO 2000 — All rights reserved

Confidence = 95 %
n p=0,750 p = 0,900 p = 0,950 p=0,975 p =0,990 p = 0,995 p 50,999
2 22,383 31,092 36,519 41,308 46,944 50,813 58,844
3 5,937 8,306 9,789 11,101 12,647 18,710 1%,920
4 3,818 5,368 6,341 7,203 8,221 8,921 10,377
5 3,041 4,291 5,077 5,774 6,598 7,165 8,345
6 2,638 3,733 4,422 5,034 5,758 6,256 71,294
7 2,391 3,390 4,020 4,579 5,241 5,697 6,647
8 2,223 3,156 3,746 4,269 4,889 5,316 6,206
9 2,101 2,986 3,546 4,044 4,633 5,039 5,885
10 2,008 2,856 3,393 3,871 4,437 4,827 5,640
11 1,934 2,754 3,273 3,735 4,282 4,659 5,446
12 1,874 2,670 3,175 3,624 4,156 4,522 5,287
13 1,825 2,601 3,093 3,531 4,051 4,409 5,156
14 1,783 2,542 3,024 3,453 3,962 4,312 5,044
15 1,747 2,492 2,965 3,386 3,885 4,230 4949
16 1,716 2,449 2,913 3,328 3,819 4,158 4865
17 1,689 2,410 2,868 3,277 3,761 4,095 4792
18 1,665 2,376 2,828 3,231 3,709 4,039 4727
19 1,643 2,346 2,793 3,191 3,663 3,988 4,669
20 1,624 2,319 2,760 3,154 3,621 3,943 4616
21 1,607 2,294 2,731 3,121 3,583 3,903 4569
22 1,591 2,272 2,705 3,091 3,549 3,865 4526
23 1,576 2,251 2,681 3,063 3,518 3,831 4,486
24 1,563 2,232 2,658 3,038 3,489 3,800 4,450
25 1,551 2,215 2,638 3,015 3,462 3,771 4,415
26 1,539 2,199 2,619 2,993 3,437 3,744 4,385
27 1,529 2,184 2,601 2,973 3,415 3,720 4,356
28 1,519 2,170 2,585 2,954 3,393 3,696 4,330
29 1,510 2,157 2,569 2,937 3,373 3,675 4,304
30 1,501 2,145 2,555 2,921 3,355 3,654 4,281
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