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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-governm

ental, in liaison with 1SQ _ also take part in the work 1SO 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.
The main tagk of technical committees is to prepare International Standards. Draft International Stan

adopted by [he technical committees are circulated to the member bodies for voting. [Publication 3
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is

rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 23908 was prepared by Technical Committee ISO/TC 84, Devi¢es” for administration of med

products ang

rawn to the possibility that some of the elements of this document may be the subject of

intravascular catheters.

Hards

S an

atent

icinal
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Introduction

This International Standard addresses sharps injury protection systems designed to protect users of medical
devices. These sharps injury protection features are intended to prevent, or reduce the potential for, disease
transmission which could result from accidental, post-use sharps injuries.

of prq
body
(e.g.
activation after the medical device's intended use. It does not cover solid-core needles used

(e.q.

Given the broad variation in product design and sharps protection technology;the variety of diffe
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pduct types, including, among others, hollow-bore needles for injection or infusion of therap,
or sampling of fluids from the body, and hollow bore or solid-core needles used for blq
ancing devices). It addresses sharps injury protection systems which are either active, or p

suture needles).

es, and in order to avoid unnecessarily restricting innovation, this dnternational Standa

rements, rather than specific physical and prescriptive design requifements. It therefore diffe
Cal” standards, which list specific maximum forces, detailed test fixture designs, test systen
tailed test measures, as such prescriptive details cannot cever'the variety of designs and
mpede continuing innovation in new products, features and/or protection mechanisms that
vements in healthcare.

nternational Standard presumes that the product developer would use a risk-based approag
SO 14971) to determine the device design thatibest meets the needs of a target user pg
cted use settings. Through this risk-based approach, the sharps injury protection system
rmance requirements appropriate to the foreseeable risks associated with the intended use
cted user interfaces, and the settings in which these safety features are expected to be used
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oped as “horizontal” in nature, which means it provides for general design, testing and labelling

rs from more
s to be used
devices, and
ead to future

h (consistent
pulation and
would have
bf the device,

International Standard provides guidelines to enable the manufacturer to verify that the design of the

s injury protection systems complies with the design intent spelled out in the design specific
s verification, the manufactureris expected to demonstrate that the performance of the

nical use studies. These‘simulated or clinical use studies allow the manufacturer to dem
used in accordance-with the instructions for use, in settings representative of real-life inten

ng products @ndthose currently under development may not fulfil some of the requirements
ational Standard. However, manufacturers would be well advised to follow its provisions wh
hg products or developing new products to obtain an even higher level of quality.
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sharps injury
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INTERNATIONAL STANDARD

ISO 23908:2011(E)

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

1

This

Scope

nternational Standard gives requirements and test methods for evaluating the péerformanc

of sharps injury protection features, whether active or passive in design, for medical device
(sharp) hypodermic needles for single use, introducers for catheters and lancets,, and other nee¢
blood sampling. The sharps injury protection devices it covers may be pravided integral to t
comhRined with the device prior to use to achieve the sharps injury protection:

It dogs not give requirements for the storage and handling of the sharps protection before its intg
for the medical device itself.

2

The

Normative references

following referenced documents are indispensable for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th
docupment (including any amendments) applies.

ISO 2859 (all parts), Sampling procedures forinspection by afttributes

ISO
ISO

ISO

3

3951 (all parts), Sampling procedures for inspection by variables
14971, Medical devices —-Application of risk management to medical devices

6269-6, Statistical interpretation of data — Part 6: Determination of statistical tolerance inte

Terms and‘definitions

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

3.1

b parameters
s containing
dles used in
he device or

nded use, or

t. For dated
b referenced

vals

activation
deployment of the sharps protection mechanism

3.2

active safety feature
sharps protection feature that requires an additional step by the user to activate, separate from any action
needed to perform the primary intended function of the device

3.3

accidental sharps injury
unintentional penetration into human tissue by the sharp after the intended use

© 1S0O 2011 — All rights reserved
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passive safety feature
sharps protection feature that does not require an additional step by the user to activate, separate from any
action needed to perform the primary intended function of the device

3.5
safe mode

state of the device after activation of the safety feature

3.6
sharp

part of the dg

3.7

sharps injur
feature that g

y protection feature
revents accidental sharps injury

4 Requirements

4.1 General
4.1.1  Whefe the requirements do not specify forces for activation of the-safety feature, the appropriate
shall be detgrmined by using a risk-based approach in accordance with 1SO 14971, supported by simt

user studies
actual patie

acceptance ¢

41.2 Onc

sharps injury

41.3 lItsh
Activation/s
tactile and/o
indication of

414 ActiV
exposed con

Safety featu

operation is

415 The

resist in

not neg4

that mimic actual clinical use by using patient substitutes)(e.g. instructional models) rather
ts. The study design should be based on statistical considerations and should have
riteria. Guidance on conducting simulated user studies is outlined in Annex A.

I

¢ in safe mode, the safety feature(s) of the.dévice shall provide protection against accig
until safe disposal of the sharp under expected conditions of use.

Il be apparent to the user as to when the-device is in safe mode.

ate mode shall be communicated to‘the user in a clear and unmistakeable manner by either v

il audible means. If the manufatturer determines that the user environment requires a perm

safe mode, then a visual indication shall be included.

ation of the sharps protection feature shall permit the user's hand(s) to remain behin
faminated sharp.

es may be operated either actively or passively. If active operation is required, one-hg
ftecommended!

safety result shall

force
lated

than
clear

ental

sual,

Anent

 the

nded

tively affect the intended performance characteristics or proper disposal of the device,

not impede or adversely affect the intended clinical performance of the device,

advertent activation under expected conditions of use.

4.1.6 The performance of the safety feature as described in 4.1.2 to 4.1.5 shall be demonstrated through
appropriate simulated or clinical use studies for the specified conditions indicated under the conditions of use.

NOTE 1
requirements
NOTE2 A

NOTE 3

of Clause 5.

nnex A contains guidance for simulated or clinical use studies.

IEC 62366 covers the application of usability engineering to medical devices.

Appropriate simulated or clinical use studies may be helpful in establishing specifications to meet the

© 1S0O 2011 — All rights reserved
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4.2 Activation of the sharps injury protection feature
Active sharps injury protection features shall be able to be activated immediately after intended use.
Passive sharps injury protection features shall enter safe mode immediately after intended use.

The sharps injury protection feature shall be able to be activated by a force appropriate for the intended users
of the device (e.g. patients, health care professionals or family members). An appropriate force shall be
selected that eases actuation and avoids unintended actuation.

The appropriate activation forces shall be determined using a risk-based approach in accordance with
ISO 1#87—Tre mmanufacturer stattconfirmm that theseforce vatuesare the vatues atwhichthesharps injury
protefction feature can be activated. These force values shall be obtained using the methodology outlined in
Clauge 5.

4.3 | Security of safe mode protection
Oncq in safe mode, the safety feature shall

a) sist forces so as to prevent unintended exposure to the sharps, when tested in accordance with 5.3,
nd

b) minimize the risk of accidental access to the sharp, when tested.in accordance with 5.4.

Using a risk-based approach in accordance with 1SO 14974y the manufacturer shall determing appropriate
minimum overriding forces. These force values shall be obtained using the methodology outlined |n Clause 5.

5 Test methods

5.1 | General

Unlesgs otherwise specified in the relevant device standard(s), all tests and test evaluations shall be performed
at thg following standard atmosphere.conditions:

— femperature: (23.1)5) °C;
— 1elative humidity: (50 £ 25) %.
The device with integrated sharps injury protection or stand-alone sharps injury protection device [that is tested
shall| have been>subjected to storage for at least 4 h under these conditions immediafely prior to

testing/evaluation.

The fepéatability and reproducibility of the test apparatus shall be no greater than 20 % of| the allowed
tolergnce band for any given set of measurements.

When a sharps protection means is integral to a device covered by any other standard, or when combined
with such a device prior to use, it shall be subjected to the same preconditioning requirements set out for the
device by that other standard.

5.2 Testing activation of a sharps injury protection feature

5.2.1 Principle
Test pieces shall be chosen to test the intended means of activation by either tensile, compressive or torsional

force applied directly (but smoothly) to the safety mechanism. The resulting activation forces/torques shall be
recorded as specified in 5.6.

© 1S0O 2011 — All rights reserved 3
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5.2.2 Apparatus

A test apparatus shall be used that can hold the device firmly, can actuate the safety feature at various
speeds and at appropriate angles, and that can display the resulting activation force/torque in a reproducible
and repeatable manner. The safety feature shall be confirmed to activate consistently when set up as per the
instructions for use.

5.2.3 Procedure

Set up the number, 7, of devices (see Annex A) outlined in the instructions for use and test as follows.

sampling shall be conducted in accordance with ISO 3951.

a) |Insertth
b) Prepare
c) Startthe
d) Readth
e) Record

f) Repeatt
Test values
methodology

If it is assumed that the peak force values of activation of_the sharps injury protection feature obtain

accordance

tolerance argpund the mean of peak force values can _be'evaluated. The 95 % confidence level, two-

statistical tol
multiplied by

is th
k isth
s is th

The factor (4
of measurem

E-device in a fixture.
the fixture as required.
test cycle.

e force gauge.

he test results. Attribute sampling shall be conducted in accordance with ISO 2859 and va

or n devices (as specified).

outlined below.

ith steps a) to f) are independent from each.@ther, and normally distributed, then the stat

Brance interval can be calculated using the-average (x ) plus or minus the standard deviati
a tolerance limit factor (k):

e average of the sample'values;
e tolerance limitfactor;
e standard, déviation of the sample values.

is determined based upon the confidence level (95 %), probability content (p), and the ny
ents\(n) taken as per ISO 16269-6.

fiable

obtained shall be used to calculate a statistical telerance (see ISO 16269-6) using the

ed in
stical
Sided
DN (s)

mber

Test force values satisfy the requirement when, for a given test set, the following expressions are fulfilled:

X+ (kx
and

x —(kx

s) <USL

s)>LSL

where USL and LSL are the upper and lower specification limits, respectively. These specification limits are to
be determined from the risk assessment, including human factors considerations.

NOTE IS

O 16269-6 also addresses one-sided tolerances and other non-normal distributions.

© 1S0O 2011 — All rights reserved
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5.3 Challenging the device in safe mode

5.3.1 General

Tests to challenge the sharps injury protection feature after activation or in locked mode shall be carried out

using the following method.

5.3.2 Principle

Using a risk- based approach in accordance with ISO 14971 the manufacturer shall determi
overridin
the sharps injury protection feature cannot be overridden once in safe mode. These force va

ne minimum
ues at which
ues shall be

obtaiped with the methodology outlined in 5.2.3 steps a) to f). These force values shall be used fo calculate a

statigtical tolerance (see ISO 16269-6) with a similar methodology to that given in 5.2.

As specified in Clause 4, the manufacturer shall demonstrate that the sharps injany-protection
withsfand overriding forces once in safe mode, appropriate to the target population for which

feature can
he device is

intengled and for any other individuals (e.g. health care professionals or family, mémbers who agdminister the

therapeutics) who may incidentally come in contact with the locked device prior-to its safe disposa

ieces are chosen and a force/torque applied to the safety mechanism in a manner consig

as sgecified in 5.6.

5.3.3| Apparatus
The test apparatus used shall
— hold the device firmly,

— ¢hallenge the safety feature at suitable or.appropriate speed and angles, and

— (dlisplay the resulting unlocking force-in a reproducible and repeatable manner.

The gafety feature shall be engaged or in safe mode as per the instructions for use prior to testing.

5.3.4] Procedure

Activate the safety feafure on n devices as outlined in the instructions for use, and for each
identffied in 5.3.2, carry out the following.

a) Insert the'device in a fixture.

b) IPrepare the fixture as required.

c) Start the test cycle.
d) Read the force gauge.

e) Record the test results. Attribute sampling shall be conducted in accordance with 1ISO 2859
sampling shall be conducted in accordance with ISO 3951.

f)  Repeat for n devices (as specified).

© 1S0O 2011 — All rights reserved
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5.4 Testing access to the sharp in safe mode

It shall be demonstrated that, once the device is in safe mode, the risk of accidental access to the sharps is
minimized.

No single test method can cover the variety of designs and working principles associated with sharps
protection features. Based upon the individual design of the engineered sharps injury protection device, the
manufacturer shall demonstrate that such risk of accidental access to the sharps is minimized, whether by a
specific test method and/or by engineering study/computer aided design analysis.

Considerations of usability engineering (for medical devices) shall be made that assess and mitigate risks

caused by us

The test me
sharps injur
demonstratin

nhilify prnhlnme associated with correct use and use errors

hod described in Annex B, when found to be suitable for a particular design of an engin
y protection device and for the anticipated usage setting, is an appropriate’ metho
g compliance with the requirement specified in 4.3 b).

pered
H for

NOTE S¢e Reference [2] for hand/finger sizes.

5.5 Testing simulated clinical use

To satisfy mpst general requirements, the manufacturer shall demonstrate that'the safety feature does not
impede or afversely affect the intended clinical performance of the device}. does not activate premagurely
under expedted conditions of use, and provides protection against ufintentional sharps injury until| safe
disposal of the sharp.

As evidence]| the manufacturer shall conduct simulated user studies (SUS) that mimic actual clinical uge by
using patienf substitutes (e.g. instructional models) rather than*actual patients. Where appropriate, the ptudy
design shoulfl be based on statistical considerations and shallthave clear acceptance criteria.

5.6 Test neport

The test repgrt shall include the following information:

identity
testequ
the safe
the forcg

test resy

6 Inform

bf the device;
pment description;
y mechanism activatiop-force;
used to challenge“the safe mode (overriding force);

Its for verifying access to the sharps in safe mode.

ation supplied by the manufacturer

6.1

General

The device with integrated sharps injury protection or stand-alone sharps injury protection device shall be
accompanied by the information needed for its safe and proper use, taking account of the training and
knowledge of the potential users, and the information needed to identify the manufacturer.

Information needed for the safe use of the sharps injury protection device shall be set out on the device itself
and/or on the packaging for each unit or, where appropriate, on the sales packaging. If individual packaging of
each unit is not practicable, the information shall be set out in the leaflet supplied with one or more devices.

NOTE In some countries, national regulations exist whose requirements may supersede or complement the marking,
labelling and information specified in this clause.

© 1S0O 2011 — All rights reserved
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Marking/labelling

Any marking of a device with integrated sharps injury protection or stand-alone sharps injury protection device
that is essential for the safe use of the device shall be visible, and easily legible after being subjected to the
preconditioning specified in 5.1. This shall be checked by visual inspection by normal, or corrected-to-normal,
vision at environmental lighting condition of (215 * 20) lux.

The marking/labelling of the device with integrated sharps injury protection or stand-alone sharps injury
protection device shall at least comprise the following particulars:

i)

6.3

The gharps protection feature shall be accompanied by sufficient information on its safe use.

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

a)

b)

the name or trade name and address of the manufacturer;

tLe details strictly necessary to identify the device and contents of the packaging, especially

vhere appropriate, the word “STERILE”;

the year and month (e.g. YYYY-MM);

vhere appropriate, an indication that the device is for single use;
any special storage and/or handling conditions;

vhere applicable, the method of sterilization;

the intended purpose of the device, if not obviouso the user, clearly stated by the manufacty

Instructions for use

precautions to be taken and\any warnings;

if the sharps protection-feature is to be connected to the device with the sharp in order t
fequired for its intended purpose, sufficient details of its characteristics to identify the corrg
order to obtain a'safe combination;

description-of special features;

instructions for use that clearly describe how the safety mechanism is activated and tha

the batch code, preceded by the word “LOT”, or the harmonized symbol, or the)serial number;

or the user;

’

vhere appropriate, an indication of the date by which the device should.be)used, in safety, éxpressed as

rer.

D operate as
ct devices in

define user

Trgonomics so that the user's hands remain behind the contaminated sharp;

proper instructions for disposal of the actuated sharps protection device, provided by the manufacturer;

the details given in 6.2 with the exception of d) and e);

date of issue or the latest revision of the instructions for use.

© 1S0O 2011 — All rights reserved
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Annex A
(informative)

Guidance on simulated user studies

A.1 General

Simulated ude testing mimics actual clinical use by using patient substitutes (e.g. instructional models) llather
than actual patients. Simulated use testing helps

— isolate problems with the device,

— optimize| the device design,

— identify dleficiencies in labelling, and

— evaluatq the type of training needed for device users.
There are nd standardized, validated methods for simulating clinical use of sharps injury protection featufes. It
is recommended that a protocol specific for the device be developed. Whenever possible, protocols shoyld be
based on statistical considerations, such as sample size, response.variables, pass/fail criteria, comprehensive
report formsjquestionnaires, proper controls, and appropriate statistical test methods. The protocol shoJld be
comprehensive; it should

— state a dlear objective,

— include & determination of sample size,

— explain how the number of evaluators was determined,
— explain how evaluators were selected)

— define tgrms and evaluation parameters used, and

— explain how the data will-be’analysed.

A.2 Study design

The evaluatgrs_should include a variety of individuals representing the user. These may represent the patients,
anybody provith i —e i ; ; who
routinely use, or help in the use of the type of device being tested. A simulated clinical use study using
volunteers that mimic intended use generally helps avoid learning curve artefacts. It is recommended that the

study also include observers who comment on the evaluators' adherence to protocol and their technique.

Bias should be minimized by selecting a sufficient number of evaluators so that each evaluator uses a large
enough sample of devices (such as 1/8 of the total number per evaluator) to allow him/her to gain familiarity
with the device and thus provide an objective opinion. The evaluators should have no conflicting financial
interest in the device, but they may be compensated for their time. Studies conducted at more than one test
site will decrease test bias.

The device should be tested under conditions that simulate the critical clinical variables (e.g. models to
simulate patients, gloved hands, dry and wet fingers, one-handed technique).

8 © 1SO 2011 — All rights reserved
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