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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.

different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is|drawn to the possibility that some of the elements of this document may be the subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The commitfee responsible for this documentis Project CommitteelSO/PC 243, Consumer product sgfety.
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Introduction

A number of governments have established laws and requirements for suppliers to place only safe
products on the market. In this way, they are trying to deal more broadly with dangers associated with
consumer products, rather than developing standards or regulations for every single product.

However, many suppliers have limited experience and few available resources or practical reference

docu

i

ments to guide them through this process, which consists of the following:

dentifying the hazards;

q

— 1
This
assed

ssessing the risks;

identifying and implementing risk reduction measures;

identifying and reducing risks in the production process;

plementing processes to trace and identify products;

ommunicating use and warning information to consumers;

monitoring the product in the marketplace;

dentifying any safety risks and managing them.

International Standard provides practical guidance for suppliers of all sizes to as
sing and managing the safety of the consumer products they supply - from the d

pro

med
resp
prov

The
of th

ct, to the input of raw materials, to production;‘to distribution, to retail and to the f

d
end-Fser and disposal. This International Standard\is intended to be particularly valuable

um-sized enterprises, as well as to suppliers’that do not design or produce products,

ded in Annex B.

coungtries. Therefore, it is impertant that the guidance provided is aligned with intern

prac
inter

a)
b)

1

1

ice, easy to understand.and applied consistently by suppliers. The overall objective
nationally consistent guidance is to produce safer consumer products, and thereby:

educe the productsafety risks to consumers;

educe the risks to suppliers of product recalls;

A

d)

o the safe’use and disposal of consumer products;

ssist governments by improving the safety of consumer products.

bnsible for their safety in many jurisdictions. To assist them, useful information and e

supply chain for consumer products is made up of a number of suppliers, often in dif]
e world, where products or product components are being designed, produced and §

rovide conSumers with the information they need in order to make informed choices

sist them in
esign of the
nal product
to small and
but are still
kamples are

ferent parts
old in other
ational best
of following

with respect

This International Standard does not cover issues such as worker safety, protection of the environment,
or social and ethical issues, which are covered extensively by other standards. Instead, this International
Standard focuses on consumer products and providing guidance on reducing the risk of harm to
consumers and users. It has been developed in parallel with ISO 10393, which focuses on product recall.
The relationship between this International Standard and ISO 10393 is illustrated in Figure 1.
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INTERNATIONAL STANDARD IS0 10377:2013(E)

Consumer product safety — Guidelines for suppliers

1 Scope

This International Standard provides practical guidance to suppliers on assessing and managing the
safety of consumer products, including effective documentation of risk assessment and risk management
to meet applicable requirements.

This|International Standard describes how to:

— identify, assess, reduce or eliminate hazards;

— lnanage risks by reducing them to tolerable levels;

rovide consumers with hazard warnings or instructions essential(tg the safe use off disposal of
¢onsumer products.

This|International Standard is intended to apply to consumer products, but might also be gpplicable to
decidions concerning safety in other product sectors.

2 Terms and definitions
For the purposes of this document, the following termis‘and definitions apply.

21
consumer
indiyidual member of the general public*purchasing or using property, products or fervices for
private purposes

[SOURCE: ISO 26000:2010, 2.2]

2.2
consumer product
progtlct designed and produced primarily for, but not limited to, personal use, including its gomponents,
parts, accessories, instruttions and packaging

2.3
competent
suitably trainéd or qualified by knowledge and practical experience to enable the required task or tasks
to be carriedout

[SOURCE:"ISO 22846-1:2003, 2.6]

2.4
corrective action
action intended to remove potential for harm and to reduce risk

Note 1 to entry: For the purposes of this International Standard, corrective actions are referred to as “recalls”
because the public and media more readily recognize and respond to that description.

[SOURCE: ISO 10393:2013, 2.4]
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foreseeable misuse
improper or incorrect use of a product that is capable of being known or anticipated in advance, based
on a supplier’s best knowledge about the product and human behaviour

EXAMPLE
2.6

Improper use by children or the elderly.

foreseeable use
use of a product that is capable of being known or anticipated in advance based on a supplier’s best
knowledge about the product

2.7
harm
physical injy

[SOURCE: IS

2.8
harmful ev
occurrence

[SOURCE: I§

2.9
hazard
potential so

Note 1 to enti
electric shocK

[SOURCE: IS

2.10
hazardous
circumstangd

[SOURCE: IS

2.11
intended uj
use of a pro

[SOURCE: IS

2.12
organizatid
entity or g

iry or damage to the health of people, or damage to property
O/IEC Guide 51:1999, 3.3, modified]

ent
n which a hazardous situation results in harm

O/1EC Guide 51:1999, 3.4]

lirce of harm

y: The term hazard can be qualified in order to define its origin or the nature of the expected harr
hazard, biological hazard, crushing hazard, cuttinghazard, toxic hazard, fire hazard, drowning ha

O/IEC Guide 51:1999, 3.5]

Situation
e in which people or property are exposed to one or more hazards

0/1EC Guide 51:1999, 3.6,\modified]
Se
luct in accordance’with information provided by the supplier

0/1IEC Guide-51:1999, 3.13, modified]

n
roup of people and facilities with an arrangement of responsibilities, authorities

n (e.g.
vard).

and

relationship

s and 1dentifiable objectives

Note 1 to entry: For the purposes of this International Standard, organization does not include government acting
in its sovereign role to create and enforce law, exercise judicial authority, carry out its duty to establish policy in

the public int
[SOURCE: IS
2.13

erest or honour the international obligations of the state.

0 26000:2010, 2.12, modified]

product recall
corrective action taken post production to address consumer health and safety issues associated
with a product

[SOURCE: IS

010393, 2.12]

© ISO 2013 - All rights reserved
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2.14
protective measure
means used to reduce risk

Note 1 to entry: Protective measures include risk reduction by inherently safe design, protective devices, personal
protective equipment, information for use and installation, and training.

[SOURCE: ISO/IEC Guide 51:1999, 3.8]

2.15
residual risk
risk remaining after protective measures have been taken

[SOURCE: ISO/IEC Guide 51:1999, 3.9]

2.16
risk
combination of the probability of occurrence of harm and the severity of thatfiarm

[SOURCE: ISO/IEC Guide 51:1999, 3.2]

2.17
risk @nalysis
systematic use of available information to identify hazards and(to estimate the risk

[SOURCE: ISO/IEC Guide 51:1999, 3.10]

2.18
riskassessment
overgll process comprising a risk analysis and a risk evaluation

[SOURCE: ISO/IEC Guide 51:1999, 3.12]

2.19
risk communication
exchhnge or sharing of informatign-about risk between the decision maker and other stakeholders

[SOURCE: ISO/IEC Guide 73:2002, 3.2.4, modified]

2.20
risk evaluation
procgdure based on-the risk analysis to determine whether the tolerable risk has been achieved

[SOURCE: ISO/IEC\Guide 51:1999, 3.11]

2.21
risk management
coorflinated activities to direct and control an organization with regard to risk

[SOURCE: ISO Guide 73:2009, 2.1]

2.22
risk reduction
actions or means to eliminate hazards or reduce risks

2.23
safety
freedom from unacceptable risk

[SOURCE: ISO/IEC Guide 51:1999, 3.1]

© IS0 2013 - All rights reserved 3
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organization or person that provides a product or service

EXAMPLE

Designer, producer/manufacturer, importer, distributor, or retailer of a product.

Note 1 to entry: A supplier can be internal or external to the organization.

Note 2 to entry: In a contractual situation, a supplier is sometimes called “contractor”.

[SOURCE: IS

09000:2005, 3.3.6, modified]

2.25
supply chai
network th3

2.26
tolerable ri
risk which i

Note 1 to ent
are considerd

[SOURCE: IS

2.27

traceability
ability to trd
and trace b4

[SOURCE IS
2.28

n
t designs, manufactures, imports, distributes and sells a product

sk
5 acceptable for a specific user group based on the current values of society

Iy: For the purposes of this International Standard, the terms “acceptablerisk” and “tolerable
d to be synonymous.

0/1EC Guide 51:1999, 3.7, modified]

y

ck a product or component forward through specified stages of the supply chain to the
ck the history, application or location of that product or component

D 9000:2005, 3.5.4, modified]

unforeseealble misuse

use of a pro

2.29
user
person who

2.30

vulnerable
consumer W
condition or

3 Basic]

luct in a manner that a supplier cannot reasonably know or anticipate

interacts with the product or service

consumer
ho could be at'greater risk of harm from products due to their age, level of literacy, phy
limitations;or inability to access product safety information

principles for addressing consumer product safety

3.1 General

risk”

user,

sical

Adherence to the basic principles in 3.2 to 3.7 will assist members of the supply chain to develop
and maintain a shared commitment to consumer product safety. This includes a commitment to the
prompt implementation of corrective action when hazards are identified as a result of incorrect design,

deficiencies

in the production process and problems during distribution or storage.

3.2 Promoting a product safety culture within the organization

Consumer product safety should be a key consideration in the organization’s governance structure.
This can be accomplished by putting in place a product safety management plan that is implemented
and endorsed by the governing body and/or top management. Examples of two different approaches to
product safety management plans are presented in Annex D.

© ISO 2013 - All rights reserved
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The organization should understand and comply with the laws, regulations and standards that cover
the consumer product produced for the marketplace in which the product is manufactured or sold.
Responsibility for compliance should be clearly stated and assigned with appropriate resources allocated
to develop, maintain, monitor and continually improve the product safety compliance programme.

3.3 Promoting a product safety culture outside the organization

An organization should promote a consumer product safety culture throughout the supply chain.
Such promotion may include setting contractual provisions or incentives, promoting good industry-
wide practices, forming partnerships with sector organizations and others, sharing of information,

roviding consumers with the information they need to assemble, use, maintain and
mer product safely (see ISO 26000).

and

Committing to providing safe products

ct safety is best addressed at the design stage to reduce the risk from hiazards. Thisg
the need to expend resources to fund the costs of the recall of unsafe/products and
esign and retooling. Management is accountable for assigning responsibilities for in

rces for training, records management and product traceability;

3.5 | Continual improvement

A strjictured approach for continual improvement that defines objectives for the improvement
prodlctsand processes through the analysis of data shouldbe applied to safetyin product desig
and the marketplace. Continual improvement activities*and their outcomes should be docy
regularly reviewed by management so that continualimprovement objectives are being met.

3.6 | Precautionary approach

The precautionary approach means thatthe lack of full scientific certainty should not be use
for postponing risk reduction measures, especially where there are threats of serious or
damage to human health. Due to.the increased use of and reference to the precautionar
suppliers should consider it whenrassessing the safety of consumer products.

3.7 | Sharing of information

The |organization sheuld share information on a continuous basis on the product’s p
compliance, and risks with other members of the supply chain.

4 Generalrequirements

dispose of a

will help to
he potential
\plementing
appropriate

of consumer
|, production
mented and

l asareason
irreversible
y approach,

erformance,

4.1 | General

The key issues for all members in the supply chain (designers, manufacturers, importers,
and retailers) include the following:

a) designing safety into the consumer product;

b) identifying the potential hazards associated with their products;
c) determining or estimating exposure to the potential hazard;

d) assessing the risks to consumer health and safety;

e) managing these risks by eliminating or reducing them to a tolerable level;

© IS0 2013 - All rights reserved
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f) providing consumers with hazard warnings and instructions essential to the safe use and disposal
of the products;

g) approving any change or substitution of design, materials, or production processes.

The functions carried out by members of the supply chain are outlined below and illustrated in Figure 2:

— design: the development of the requirements and specifications to make a consumer product, taking

into con

sideration the product’s intended use and foreseeable use and misuse;

— material manufacture: the production of materials to be used in the manufacturing process;

— compor

manufagture of another product;

— assemb

manufafture another product, or may be a final product;

— manufagture: the production of a product to be supplied to a purchaser;

— transpq
— storage
— import

— distriby
import

— retail:themarketingand salesof productsto consumers;which may employ transport,import/ex

distriby

— consumler: the purchaser and user of a product{who may also install, service, maintain or rey
, or cause these to be done.

product

ent manutacture: the production and supply of component products to be used.1in the

y: the production of a consumer product by assembling components that may be us

rt: the movement of products from one location to another;
the temporary storage of products, intended for distribution;
export: the movement of products into and out of a country;

te: the logistics function to store and move products, which may employ transport
export functions;

tion and storage functions, in getting the product to its final destination;

Material Component
Mmanufacture manufacture

Manufacture Assembly 1 Marketplace

bd to

and

port,

air a

»
< L Transport/ Import/ ]
Storage Export
Distribute Retail

Consumer

Figure 2 — The supply chain
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4.2 Commitment to providing safe consumer products

4.2.1 Competency and training

The organization should ensure that those involved in consumer product safety, whether they are
internal or external to the organization, have the necessary education, training, technical knowledge
and experience for carrying out their responsibilities.

The organization should establish and maintain (a) procedure(s) for the following:

a) to define the competency requirements for those responsible for consumer product safety;

b) o ensure competency to carry out duties and responsibilities for consumer product safety, including
product safety specifications;

c) 1o inform those involved in the safety of consumer products about the potential conJequences of
providing unsafe products.

Training activities may be provided either within the organization or by-external sourceq and should
include elements that are:

— Ibased on the competency requirements and the duties and responsibilities for ensuring consumer
roduct safety;

— ¢onducted by competent persons;
— ipdated as required to ensure that information remains current;
— ¢valuated and modified as necessary to ensurerelevance and effectiveness;

— T1ecorded appropriately and kept by the organization.

4.2.2 Adequate resource allocation

An ofrganization should ensure that appropriate technical, financial and human resources gre allocated
to safety in design, production and/or the marketplace, e.g.

— flinancial and human resources;

— access to expertise @and’relevant reference documents on consumer product safety;
— fraining of staffen'consumer product safety issues;

— fecords maagement and document control;

— verification and testing to determine if ongoing production continues to meet safety rejquirements.

4.2.3 _-Records management and document control

The organization should establish and maintain procedures to record, control, retain and retrieve all
principal documents and data that reflect safety in design, production and the marketplace. These items
should include the following:

— records arising from the implementation of this International Standard;

— records required to comply with laws and regulations;

— documents created during management of safety in design (see Clause 5), e.g.
— hazard analysis and hazard reduction plan;

— significant design choices and safety decisions;

© IS0 2013 - All rights reserved 7


https://standardsiso.com/api/?name=c55b37278e26918902c68d4660df3351

IS0 10377:2013(E)

— docums

— docums

drawings, product specifications and bill of materials;

product quality tests and approved product samples;

vali

dation of the design;

warnings and instructions and language(s) in which they are produced;

design testing and inspection;

cost-benefit analysis of corrective action options;

thiy

g00

qudlity assurance records;

pur]
test
thiy
pro

cha

contamination incidents;

pro

training and product specifications;

pos|
con|
rec

pro

compmunjéations with suppliers and consumers, including product registration, post

wal

d-party testing and conformity assessment, as required;
nts created during management of safety in production (see Clause 6), e.g.

d manufacturing practices;

chase orders and instructions to the supply chain;

ing and inspection at the factory;

d party testing of ongoing production, as required;

duction plan, design validation and creation of the@roduct prototype;

nge requests and subcontracting;

duction readiness, including supply chain management, tooling, commissioning the fag

nts created during management of safety in marketplace (Clause 7), e.g.

t delivery inspections, audits and consumer product safety testing;

sumer complaints and-consumer product safety incidents;

prds from the sale-and distribution of products throughout the supply chain;

duct literature, including advertising, marketing and packaging;

nings; market surveys and feedback from buyers;

reasSors for retured products and Service Tecords;

corrective actions.

tory,

-sale

Documents created should reflect information and records retained from the original design, production
and marketplace, as well as those generated as a response to potential hazards, issues, complaints and
reviews about the organization’s products. All written responses should be placed in the organization’s
own product files to record that the organization considered all available information about the product,
its hazards and its risks. In addition, records related to the expiry date of a product and its useful life
should be recorded.

Documents created during all stages in the supply chain should be retained at a minimum for the
reasonable life of the consumer product, or as required by law. The documents should be consulted before
the next production cycle of the product as part of the organization’s continual improvement process.

© ISO 2013 - All rights reserved
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Continual improvement

4.3.1 The organization should ensure that continual improvement of the safety of their consumer
product(s) becomes established as a part of the organizational culture. These activities can range from
minor to major improvements in the organization and/or its supply chain.

Fundamental to effective and efficient improvement is making informed decisions on the basis of
evaluation of information collected and the incorporation of lessons learned. The organization should
define objectives for the improvement of its products and processes based on that analysis.

In particular, continual improvement should apply to safety in consumer product design, production

and 1

he marketplace, e.g.

— ilﬁqprovement activities in design might include using focus groups to anticipate the pfoduct’s use
in different situations and determining how the product performs or is viewed by diff¢grent groups

)\

information on focus groups can be found in Annex B);

NOTE Focus groups involve informal discussions using representative consumers to gat

i

q

All
by n
inadjy

4.3.2
its p1
Figui

her or assess

formation on how they interact or use products in various real-life situations and to deterinine how the

roduct performs.

provement activities in production might include obtaining-feedback from staff gr testing of

ngoing production;

provement activities in the marketplace might include, but not be limited to, receiviing supplier

hanges or other corrective actions.

lanagement regularly to ensure continualkimprovement is occurring and that cha
ertently cause another safety problem.

The organization should follow~a:structured approach for continual improvement, a
oduct safety management plan.'An example of the main steps in such an approach is i
e 3 and includes the following:

a) problem identification afd-decision making;

b) t

c)

he development of @an-dction plan;

hanges to produet or processes;

d) monitoring'ofimprovements by all members of the supply chain.

r consumer comments or complaints and gathering'a.small team to propose design o1 production

ontinual improvement activities and theirtoutcomes should be documented and reviewed

hges do not

5 outlined in
[lustrated in
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Gnalysis of data from monitoring Develop action plan

- what is problem and cause

- compliance with - implemented by the
regulations, safety supplier
standards, expected Identify - address safety,
safety & functionality problem & Action regulatory,
- carried out by all decision lan standards, product
; 0 p lifecycle and safety
supply chain maklng
members
770N =4
4 Monitoring || Changes to )
by all product and May requice
Monitor members of supply changes in
the supply chain
- customer complaints chain processes —design of product
- incifdents - production
- progluction - marketplace
- cornfection action - product
standards

Figure 3 — Example of an approach to continual improvement

Several othdr models exist, e.g.

— the appfroach in ISO 9000, which involves documenting, evaluating the problem, identifying and
implementing actions to correct the problem, and monitoring and evaluating the effect of|such
action: the cycle continues until the problem is resolved;

— the four-step quality model, comrmonly known as the plan-do-check-act (PDCA) cycle.

Information|sources are provided in the Bibliography.

4.4 Applicable laws, regulation and standards

The organizption should@identify, monitor, understand and comply with applicable legislative, regulatory
or standard|requirements by:

— identifyling™all applicable laws, regulations and standards related to the import, export] and
distribytion of the consumer product in the marketplace where it will be sold or manufactured;

— assigningaresource to identify and access the laws, regulations and standards that apply to the product;
— attending training sessions, conferences or monitoring the regulatory and standards environment.

NOTE See Bibliography.
4.5 Consumer product identification and traceability

4.5.1 General

A traceable item is a physical object about which there may be a need to retrieve information about its
history, application, or location. For each traceable item, suppliers should be able to trace back to the

10 © IS0 2013 - All rights reserved
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direct supplier of the product (or component) and be able to identify the direct recipient of the product
(or component).

Depending on restrictions set out in privacy laws, suppliers may also maintain traceability down to the
consumer level, if appropriate or required by law.

Suppliers should use globally unique productidentification and producttraceability to address the following:
— fulfil business needs, e.g.

— supporting consumer product safety;

+ ensuring compliance with various legislative or regulatory requirements, for product
identification, traceability, recall and the establishment and maintenance of records;

— demonstrate control, increase efficiency and reduce the cost of product recallfor:
+- compliance with specifications;

1+ efficient supply chain management;

1+ effective quality management;

1+ providing information to consumers and business stakeholders;

+ verifying the presence or absence of product attributés (e.g. organic, child safe);
+ protecting brands;

1+ establishing product authentication and anti*counterfeit policies.

Quedtions to be considered concerning traceability and consumer product identification| include the
following:

a) Does the supplier know the traceability laws, regulations or standards of the countries|to which its
products are delivered?

b) Has each supplier advised..other members of the supply chain of their unique |traceability
requirements?

c) Are all the traceablé_product components or products distributed or received by the supplier
identified with a unique identifier?

4.5.1 Traceability across the supply chain

Traceability ‘dees not mean that each supplier on its own needs to be able to provide full|traceability
informatign-across the supply chain. Instead, each member of the supply chain should be able to trace
back|te the direct source of traceable items and identify the direct recipient of traceable items. This is

the “bne’step un gne step down” principle
) S o g g

For manufacturers who produce consumer products or components, traceability should be maintained
throughout the manufacturing and assembly process. In other words, the manufacturer should be able to
determine into which product, component and batch the raw materials or purchased components were
incorporated. Records of this linkage should also be maintained for the life of the product to facilitate
traceability.

NOTE The supplier might want to have traceability down to the consumer level, if appropriate or required by
law, taking into consideration privacy laws.

4.5.3 Consumer product identification

All traceable items should carry a unique identifier and be labelled, marked or tagged at the source (or
at their creation), in accordance with applicable legal requirements. The most common supply chain
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practice recommends the use of such identifiers as a barcode with an embedded globally unique number
or a combination of serial number, batch or lot number, expiry date and production date. If any of this
information is not available, the supplier should request it from those who can provide it.

Suppliers should ensure the true uniqueness of the identification of the traceable item. When sub-
contractors or licensees are involved, the supplier should find a way to ensure uniqueness and, in doing
so, may depend on contractual agreements.

Product identification should remain on the traceable item or attached to it until the traceable item is
consumed, returned, or destroyed. Moreover, it should not be changed unnecessarily.

4.6 Unde

4.6.1 Gen

Suppliers s}
assembling,
have a sign
provide pro
purchasing
disposing of

NOTE  Fu
ISO/IEC Guid

4.6.2 Pre-

Suppliers sH
This may in
labelling or
or other prd

rstanding the role or consumers

eral

nould understand the decisions and actions taken by consumers duning purchg
using, storing and maintaining consumer products, because these consumer actions
ficant impact on whether or not the product causes harm. In addition, suppliers sh
Huct information to consumers that will enable consumers to make informed decisions y
h consumer product and to fulfil their responsibilities in using, assembling, maintainin
the product in a safe manner.

rther information on drafting information for consumers?is/given in ISO/IEC Guide 14
p 37.

purchase and pre-use

ould provide information to consumers on_the safety features of the consumer pro
clude labelling or advertising that addressesproduct use. Examples of topics address
hdvertising are age-appropriate use, potential choking, noise, suffocation, product cont

sing,
may
jould
when
b and

and

duct.
ed in
ents,

duct hazards. Suppliers should identify their name and address on the product packalging.

Suppliers shiould be aware of laws and regulatiens that require particular labelling or advertising i

jurisdiction

Suppliers sH
obvious safd

4.6.3 Use

Instruction
consumer p
providing cl
available by

printing

where their product will be sold.

ould instruct consumers, to:-read instructions and examine their consumer product
ty hazards prior to use;

for assembly;, intended and safe use, maintenance, storage, life span and disposal
roduct should.be provided to consumers. Suppliers can assist consumers in these actio
ear and complete instructions, any special instructions and information that is durabl
meansof the following:

I iCon the product and on the package as space allows;

n the

s for

of a
s by
b and

— including package inserts or other materials distributed with the product;

— providing information through a website or through a telephone contact centre.

It may be necessary to provide personal assistance when information included with the consumer
product is not sufficient to minimize safety hazards in use. This assistance should be an integral and
routine element of consumer service and may include help in original assembly, installation, hands-on-
training and continuing maintenance.

Consumers may also need to be informed on how and where to obtain product servicing, particularly for
issues that are potential causes of product safety hazards.

Consideration should also be given to providing adequate information to service personnel on how a
product needs to be installed, maintained and repaired to prevent safety hazards (see Reference [55]).
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4.6.4 Post-use

Suppliers should obtain information from consumers about their use of the consumer product.
Examples where this information may be obtained include consumer feedback during marketing,
consumer complaints to the supplier, consumer information provided during claims and lawsuits, and
consumer reports made to regulatory bodies. Suppliers should catalogue this consumer information for
use during the continual improvement of the product (see 4.3). Suppliers should provide information
on how to report incidents to the supplier and how to detect potential safety hazards, e.g. suppliers
should encourage consumers to fill out warranty cards and provide information about national and
international product recall databases and other websites on product safety updates.

4.6.3 Vulnerable consumers

Certain vulnerable consumer groups may not be able to fulfil their responsibilities-and participate in
consphimer product safety initiatives or provide feedback about their product use,

Supplliers should work with government officials and civil society groups(to-help thes¢ vulnerable
conspiimers understand and participate in providing feedback about their product use.

NOTH Further information on addressing the needs of vulnerable consumeérs is given in ISO/IEC Guide 50
and IFO/IEC Guide 71.

5 S$afetyin design

5.1 | General

Safefly should be a primary concern at every stage in the supply chain, especially at the beginning of the
process, where consumer product design specifiddtions are developed. Lack of consumer prpduct safety
consjderations at the design state can lead to.many product safety failures and result in th¢ following:

— injury to consumers;
1roduct recalls and the associated/costs;
— ¢ost of redesign and retooling;
— product liability litigatiorand associated costs;
— ¢nforcement and, cempliance issues with governments.

It is the responsibility of the organization to ensure safety in product design, recognizing that design
defegts are highily-preventable.

5.2 | Design specification

5.2. The design speciiication 1s a critical element to ensure the saiety of consumer products. It
comprises, but is not limited to, the following:

— drawings, images and photographs;
— description of the product;

— a bill of materials;

— components and parts listing;

— raw material selection and sourcing;

— model name/number and additional traceability information;
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— features, functions, or characteristics of the product;

— product instructions and warnings.

5.2.2 The entire life cycle of the consumer product should be considered in developing the design
specification, which should take into account the following:

— product life expectancy;

— environmental factors such as climatic conditions (e.g. temperature, humidity, sunlight,
atmospheric pressure);

— packaging;

— transp

— assemb
— installa
— post-usq

— end-of-]

5.2.3 The
not be limitd

— descrip
— intende

— foresee

rtation to market and storage;

y and the potential for misassembly;

Fion, servicing, maintenance and repair requirements;
e disposal;

ife failure in a safe manner.

safety-related considerations that contribute to the desigh specification should includg
d to, the following:

fion of the product;
1 use;

hble use and misuse;

e, but

— environmental surroundings of the location where the product will be used (e.g. home/dffice,

indoor/
— complig
— exposul
— hazard

— riskass

butdoor, fixed/movable);

nce with mandatory safetysrequirements and industry standards;
e analysis;

dentification and.¢haracterization;

pssment;

— riskreduction;

— risk con

hmunieation.

5.2.4 For

e purpose of accurateard confident decisionr making, the orgamnization shoutd umde

take

market intelligence, gathering and analysing information to identify the markets to be targeted for its

product, the

14

potential users and the sources and suppliers of raw materials, components and parts.
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5.3 Safety considerations in design

5.3.1 Foreseeable use

Suppliers should have an understanding and knowledge of the consumer product’s intended uses and
knowledge of how it will actually be used. This knowledge can be derived from information such as
the following:

5.3.2 Foreseeable misuse

Supplliers should have a clear understanding and knewledge of how a consumer product could
or mjsassembled and should make appropriate ‘@djustments to the product design. This kn
be d¢rived from information such as the folléwing:

the use of a product consistent with its function and design, including technical data on the function

and design of the product;

between the bars of a crib because the child’s head is small enough to fit between‘the s

tthe use of a product based on feedback from consumers, including their clainfs, returns
fepairs and lawsuits;

the use of a product based on the institutional knowledge of the supplier (e.g. actual kng
by the supplier and accumulated over many years);

the use of the product that is consistent with the laws and regulations in the locatio
product will be used;

tthe use of a product that is consistent with industry knowledge for that particular prog

the use of a product based on factual human behaviour or measurements of the humg
¢hildren, elderly);

tthe use of a product based on:feedback from consumers, including their claims, returns
fepairs and lawsuits;

demographics information from marketing and consumer trends;
the use of a product based on the institutional knowledge of the supplier;
tthe use of aspfoduct that is consistent with industry knowledge for that particular prog

feports:of failure caused by the consumer improperly assembling, maintaining and cg
productaccording to suppliers’ directions or instructions.

jurrounding

d is trapped
ats);

warranties,
wledge held

nh where the

luct.

| be misused
bwledge can

n body (e.g.

warranties,

luct;

iring for the

5.3.3 Unforeseeable misuse

Identifying the misuse of a consumer product that is not intended or readily foreseen is difficult.
However, a supplier should establish mechanisms to receive feedback from the marketplace regarding
misuse of their products or similar products. This feedback should be monitored and analysed to identify
repeatable patterns.
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5.3.4 Risk evaluation

5.3.4.1 General

Risk evaluation is the process of identifying the level of risk associated with a consumer product and
normally includes the following steps:

a) hazard identification;

b) exposure analysis;

c) conside

d) descrip
e) evaluat
f) evaluat
g) riskass
The result

reduction m
be considert

5.3.4.2 Hs

Hazard ide
product th
product, its

[ion of potential injury scenarios;
on of the severity;

on of the probability;

pssment.

bf the risk evaluation process determines whether the risk is<tolerable and, if not
easures, including redesign of the product or introduction ¢f protection measures, sk
bd. See Figure 4 for a graphical overview of the process.

1zard identification

ification involves the identification of any potential hazards associated with the cons
may result in harm (e.g. sickness or injuryj\from the foreseeable use or misuse o
components and packaging.

Data and i:j:rmation for hazard identification maycome from various sources, e.g.

a) consu

b) incident
c) recalld
d) require
e) product
f) state of

g) relevan

r complaints and returns from simifar products;

reports, injury data and analysis of databases;

hta from various governmtent and independent sources;

ments in laws, regulations and international, national and industry standards;
or raw materialtést reports or certificates, as appropriate;

the art independent industrial, expert and scientific knowledge and advice;

F ergonemic principles;

h) internef

risk
jould

[ mer
f the

chat groups, forums and social media outlets;

i) other sources of information related to the product and similar products.

There are a number of different types of product hazards associated with consumer products, as
presented in Annex C. Hazard identification can be assessed through various types of analysis, e.g.
Scenario Analysis, Fault Tree Analysis (FTA), Failure Mode and Effects Analysis (FMEA), Failure Mode,
Effects and Criticality Analysis (FMECA), or Event Tree Analysis (ETA). See Bibliography.

When identifying the potential sources of machinery-related hazards (e.g. power tools, lawn mowers),
reference can be made to [SO 12100.
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5.3.4.3 Exposure analysis

Exposure analysis refers to identification of the likely user population and its exposure to the hazards
associated with the consumer product. This could include the following:

NOTH

identification of users that could come into contact with the product, including intended users,

potential users and unintended users;

the physical capabilities and psychological characteristics of the users, e.g. strength, motor skills,

experience and physical dimensions;

identification of users that may be particularly vulnerable to hazards associated with the product,

¢.g. the elderly, children and those with disabilities;
tthe duration that users may be in contact with or exposed to the product;

lhow obvious the hazard is to the user, e.g. many will understand the hazard-associated
knife, but a sharp metal edge inside a child’s toy may not be as obvious to(the intended

Further information on determining the needs and the physical and psychological char

vulngdrable consumers is given in ISO/IEC Guide 50 and ISO/IEC Guide 71.

5.34

.4 Consideration of use conditions

In cqnsidering the identification of the hazards and exposure to the hazard, consideratid
given to both foreseeable use and foreseeable misuse, eg.\1sing electrical equipment in areas of high
moisfture which could create a shock hazard, or a product'that could create a spark in an g

whet

EXANPLE
sinks],

e there are flammable materials, which could result in a fire hazard.

where it is possible that they might be immersed in water. Under such circumstances, the

the appliance is at risk of sustaining an electric(shock or even electrocution. In designing this tyg
consideration should be given to providing seme type of immersion protection.

5.34

.5 Description of potential injury scenarios

ith a sharp
LSEr.

acteristics of

n should be

nvironment

Electrically-powered appliances used;,around sources of water, like kitchen amd bathroom

person using
e of product,

Supplliers should identify the steps that may lead to harmful events, such as an injury, and be able to

desc

EXANPLE
their

5.34

The deverityofthe injuryis often expressed in qualitative terms such “slight”,

EXANMPLE
from

"ibe possible scenarios that could result.

A potential’ihjury scenario with a consumer electrical product could include the 4
hand into an opening while the appliance is live and thereby causing an electrical safety hazay

.6 Evaluation of severity

» o« » o«

minor”, “major”

A laceration or cut is a hazard associated with a sharp knife. The severity of the haj

ser inserting

d.

hnd “severe”.

ard can vary

Q]lo'hf e ‘IQY“Y cprlnnc r‘]nnnnr‘]nc On fhﬂ ll’\llll"‘l scenario A QIIY\QFFII‘IC\] ‘AY{\]IY\H m](]"hf ]’\ﬁ rng:\rr‘

ed as “slight”,

whereas adeep cut toa Vltal organ would be regarded as “severe”.

5.3.4.7 Evaluation of probability

Probability refers to the likelihood that each step outlined in the injury scenario will occur during the
expected lifetime of the product.

As with severity, probability is generally expressed in qualitative terms such as “rare” through to
“certain”, but often this is based on a numerical ratio or a percentage.

EXAMPLE

probability might be regarded as “highly likely”.

© IS0 2013 - All rights reserved
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Whether a severe hazard occurs frequently or not, it still may exceed a tolerable risk in relation to most
consumer products.

Each step in the injury scenario is given an appropriate probability, with the multiplication of these
giving the overall probability of the scenario.

Probability analysis should be substantiated, wherever possible, by test data.

5.3.4.8 Risk assessment

This International Standard makes several references to risk assessment, i.e. the evaluation of any

hazards th
user will be
necessary t(g

The organiz
use, and thd
with risk, th

— the product and type of hazard (step 1);

— the con

— the typg
as well

— theinju
— the sevq
— the prol
— theleve

The organiZ
there is a ha
process will

a) evaluat
non-fat:

b) estimat

the frequency and diration of use of the product;

c) estimat

d) conduct

exposed to them, and the severity of any harm that may result. In some instances, it m
do research or obtain further knowledge and expertise in order to carry out the.évalug

er or
hy be
tion.

ation should use the hazard identification and exposure analysis, including conditions of

injury scenario to evaluate the potential risk level. In evaluating the elements assoc
e following should be considered as illustrated in Figure 4:

litions of use (step 2);

jated

of consumers using the product including number of and/or vulnerability of those exgosed

is technical and/or human ability to avoid or limit the harm (step 3);
'y scenario described in a sequence of steps (step 4);

rity of harm caused by the hazard (step 5);

pability of exposure (step 6);

| of risk (step 7) and whether or not itis acceptable (step 8).

ation should establish a process for conducting risk evaluation when it is determined that

zard posed which has the potential to cause harm, as described in 5.3.5. The risk evalu
generally include the follpwing steps:

htion

on of the type of injury that may occur and the corresponding severity level, e.g. fatal versus

1, or serious versus-minor injury;

jon of the probability of harm occurring, taking into consideration consumer behaviou

on of thé.risk to each of the identified consumer groups from the hazards identified;

r and

ingananalysistoseeifthelevel of riskisimpacted by changesinassumptions or probabil‘ities;

e) docum

— £4.1 r el 1 P
IILALIUIT UT LIIC TISK €V dIUudliull,

f) verification by experts of the application of the risk evaluation method and conclusions reached;

g) if the risk is not tolerable, then continuing with risk reduction by redesigning the product or by
providing protective measures against the hazard.

A list of potential common hazards is given in Annex C. See also Bibliography.
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1. Description of product
and its hazards

2. Conditions of use

3. Identification of
consumers & users

Product: size, shape ,model,
and surface

Hazards:

— biological

— chemical

— physical/mechanical

— electrical

—radiation

— fire and explosion

—home/office
—indoor/outdoor

— fixed/moveable

— climatic conditions
—vibration

— sunlight

—dust

— type of consumer

— intended user/unintended
user

— foreseeable use/misuse

— frequency/duration of use

—hazard recognition

— protective behaviour

—behaviour in incident

— cultural background

4. Describe injury

steps

injury

5. Determine the severity of

scenario in several

N

Laceration, cut
Bruising

Concussion
Entrapment/pinching
Fracture/sprain
Crushing

Amputation

Death

6. Determine the probability to
each step

Exposure - accessibility of

hazard

Duration

Frequency Redesigning
Probability (inherently

safe dgsign
measure) or
provide

identified. Is
it tolerable

9. Pass on risk
assessment

8. Highest risk/

protedtion
against
hazard

NOTE

Figure based on EU risk assessment guidelines for non-food consumer products.

Figure 4 — Diagram illustrating the flow of risk assessment

5.3.5 Riskreduction

The ultimate goal of carrying out risk assessment is to assist the organization in determining how
best to reduce the risk and what action needs to be taken. The organization should compare the risk
assessment results against what is determined to be tolerable risk, taking into consideration social and
public benefits. If a tolerable risk is not achieved, it may be necessary to take further steps to reduce the
risk to a tolerable level. If the risk cannot be reduced to a tolerable or acceptable level, the product should

© 1SO 2013 - All rights reserved
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not be permitted to reach the marketplace. The options to reduce or eliminate the risk may include the
following, as illustrated in Figure 5:

a) examining the risk assessment (hazard identification and exposure analysis to determine which
aspects of the product are contributing to the risk);

b) evaluating the extent to which the reduction available will reduce the risk;

c) incorporating protective measures into the product at the design stage (e.g. adding a protective
cover to a table saw);

d) providing users with safe use information through the provision of instructions for use, assembly
and majntenance, and warnings and labels.

[ Results of risk assessment ] —

l

1 f Changes to the design of the product
Step (e.g. eliminate small parts)
Step 2 f Protective measures ]
ep { (e.g. guard on power saw)
Information and warnings for use
Step 3 (e.g. labels, manuals)

( ) NO
Acceptable risk
L J
l Yes
End

Figure 5 —Example of risk reduction process of an organization

EXAMPLE 1 | With a child*safety gate, a potential hazard might be the ability of a child to open the catclf. The
performance|criterion‘for this hazard would be that the catch cannot be opened by any child under five yeats old.
If a hazard cannot he\completely “designed out”, performance criteria might need to be set for an acceptabld level
of risk. For ipstafice, a catch on a safety gate that can be opened by 15 % of two-year-old children would pe an
unacceptabld risk, but a mechanism with 0,001 % risk of a bruised finger might be acceptable.

The risk reduction actions could range from redesigning safety into the product to deciding not to
manufacturer the product if the risk cannot be reduced to a tolerable level. Safety information, warnings
and labelling should be used as the last step in trying to reduce the risk to a tolerable level.

With respect to communicating with the public about risks associated with a consumer product and
how they can be avoided, there are two main methods of doing this: warnings and instructions.

Warnings are an integral part of managing consumer product risks. Organizations should warn
consumers about products with residual risk. Warnings are brief safety messages about the existence,
nature, form, or severity of a product hazard that could adversely affect the health and safety of the user.
In addition, the environment and location where a product is used may cause an unforeseen hazard.
The content of a warning should describe the product hazard, the harm presented by the hazard and
the consequences if the harm is not avoided. Each product hazard should be presented in a separate
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warning. Effective warnings attract attention by using signal words, safety alert symbols and a fontin a
type size and colour that is suitable to the product hazard. Warnings should be placed on the product in
labels that are durable, in product manuals, in safety data sheets and on organization websites.

Instructions are also integral to the safe use of a product. Organizations should provide product users
with instructions about the use, assembly, maintenance and disposal of the product. The content of an
instruction should give product users the means to avoid a harm presented by a product hazard that has

not been reduced or eliminated, and directions to avoid the misuse of the product.

EXAMPLE 2

lantern inside a tent.”

“In a confined space there are carbon dioxide and flammability hazards. Do not use the camping

Instr
Instr
sepa

Othe
the f

q

\

Whe
arer

5.4

Docy

uctions may give direction about action to take if the product is misused, e.g. inges
uctions and warnings with safety messages about product hazards should be writtenar
Fately to avoid confusing directions about product use.

r considerations that may govern the content or presentation of a warning er instrug
bllowing:

afety messages required by a law or regulation;

I\dustry standards that give specific guidance about the risk associated with a produc
t

her languages in which the warning or instruction should also be given;
he ability of vulnerable consumers to read and understand the warnings (e.g. children
he location where warnings should be placed on the product;
he prominence of warnings in the product manual;

ymbols that should be used in product warnings;

obtaining feedback from a focus group-about the content of the warning or instruction

vhether the product’s technology.(é.g. software) should provide warnings or instruction

re there are no identified regulatory requirements for labelling, or where instructions
pquired, the supplier shouldrefer to ISO/IEC Guide 14, ISO/IEC Guide 37,ISO/IEC Guide 74

Documenting the design specification process

mentation ofsthe design specification process is important to demonstrate both that

and how it was done. The history of the consumer product design and development, includi

of th

e product design, the history of other similar products and history of incidents or pr

the 1
doc

roductor similar products should be documented. By creating, maintaining and up
efits, the organization can ensure that information is available to be used during sub

ting bleach.
d presented

tion include

[ or its use;

hnd elderly);

s to the user.

nd guidance
dISO 3864.

it was done
hg evolution
bblems with
lating these
sequent risk
hnce.

evalyation activities and for traceability, product redesign and legal and regulatory compli

The organization should therefore establish and maintain procedures to record, control, retain and
retrieve all principal documents and data related to design, production and the marketplace. These
should include the following:

— records arising from the implementation of this International Standard;

— documents created during the design stage, e.g.

— risk assessment including data and information used;

— significant design choices and safety decisions;

— drawings, specifications and bill of materials;
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— product quality and safety tests and approved product samples;

— vali

— vali

dation of the design;

dation of warnings and instructions;

— design testing and inspection;

— technical feasibility;

— compliance with regulatory requirements and product specific industry standards;

— thir

— the opti

6 Safety,|
6.1 Basid

6.1.1 Gen

The identifi
cost, improy
(see 5.3.4.8)
production
integrating
in reduced 1

6.1.2 Dev

| b b - | £ . b - |
Updlity LCoUIg dlIU CUMITUT Ty dSSTSSIIITIIL, A5 TTUUITTCU,

ons considered and actions taken to reduce or eliminate any risk.

in production
principles during production

eral

cation and reduction of product safety risks introduced during production will reduce
e efficiency and improve the overall safety and quality of the final products. Risk assess
should be a major concern during all aspects of production, including production plan
runs, post-production and production support.ZThis clause provides guidance g
steps into these phases of production and establishing a culture of product safety, resy
isks to consumers. The three phases in produétion are illustrated in Figure 6.

Production Produiction Post production

NS

O .
Production support

Figure 6 — Phases in production

elopment of a culture of product safety in the production facility

total
ment
ning,
bout
Iting

Developing

a product safety cutture ima supply chaim withr rany menmbers witlh improve torrs

umer

product safety. A product safety culture requires organizations to go beyond traditional concepts in
the design, prototyping, testing, inspection and training approaches to one where rapidly identifying,
managing and mitigating risks in product safety are of paramount importance. The development of a
product safety culture should be a priority within the organization and the following practices give
evidence of this:

— knowledge of the risks associated with the consumer products they handle and how those
should be managed;

— dedication of resources to evaluate supplier practices;

— staying
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harm as a result of using the company’s products;

others to put them into practice;

promotion of effective product safety systems before an incident occurs;

level of technical committees and national mirror committees).

promoting a value system within the organization that focuses on avoiding any possible injuries or

communication of compelling and relevant messages aboutriskreduction activities,and empowering

involvement in standardization work in matters related with consumer product safety (e.g. at the

6.1.

Defe
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steps
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6.1.4

The
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Cts that affect the safety of products may occur during production and they areprev
hization should incorporate actions necessary to reduce or eliminate product defects inf
oduction. Examples of actions that could be taken include identifying and-¢ontrolling

in the production process, e.g. annealing temperature of glass, torque of-scbews, or co
b facility.

Commitment to consumer product safety

brganization should put in place all the necessary aspectslof product safety, includ
ighout all phases of its production process. Equally important, the organization shoul

its sypply chain providers of raw materials, components and‘subassemblies have incorpo

nece

6.1.53

The
cons

cany
befol

prod
6.2

6.2.1

Plan
prod
of th

q

1

Ssary aspects of product safety into their individual production practices.

Best manufacturing practices

rganization should follow industry’s best manufacturing practices (BMP) during the p|

imer products. These are practices thatprovide continual measures of safety and qua
ncover problems due to inconsistency and fluctuations in the production process as th
e the product is shipped. Thus, BMPs are a more immediate and consistent way of e
ucts meet the design specificatigns:

Production planning

General

hing before preduction begins can reduce the potential for introducing product de
uction. A produetion facility should plan its production before the start of manufacturi
e following?

onfirming it has the final design to be used for actual production;

eviewing any prototypes built prior to production;

bntable. The
o every step

the critical
htamination

ing training
1 verify that
rated all the

roduction of
ity, and that
by occur and
hsuring that

fects during
ng by means

— completing a pre-production run.

These steps should be performed regardless of whether the consumer product is being produced for the
first time or if the product design has changed. These steps can help confirm that the product can be
consistently manufactured in compliance with the specifications, without the introduction of defects,
and at the required production rate.

6.2.2 Production readiness

6.2.2.1 Specifications

The production facility should have the consumer product’s specifications, including the final design,
performance criteria, the material requirements for production, the raw materials, the components,
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the subassemblies (if any), the bill of materials (if any), assembly requirements, final testing, packaging
and labelling.

6.2.2.2 Material procurement

The availability of approved raw materials, components and subassemblies is critical. Organizations
should validate that the items provided by its supply chain match the product specifications. In
addition, before production begins, the organization should confirm that raw materials, components
or subassemblies meet the design specifications, and are neither at their end-of-life nor are unapproved

replacements.

6.2.2.3 Tdoling

Depending ¢n the consumer product being produced, the production facility will need tofénsurg that
it has the tqdols necessary for production, including the physical setup within the production fagility,
specialized nachinery, specialized equipment, moulds, fabricators and specialized skills\among its staff.
It should define and monitor essential aspects that can affect the safety of the produets produced, e.g.
the critical folerances, wear on tools and operator actions.

6.2.3 Proc¢esses, controls and measures

6.2.3.1 General

The production facility should establish processes, controls andaneasures during production that are
consistent fpr the production of safe consumer products. It isgimportant that these be recorded |n its
documents o demonstrate that the production facility meets the agreed safety requirements| The
production facility should ensure that employees are aware of the processes, controls and measjres.
Measuring instruments and equipment should be calibrated.

6.2.3.2 Trapining

The production facility should ensure employees are trained on existing processes, controly and
measures tgensure products are being produced consistently. Suppliers should document the procgsses,
staff certifidation and staff training.

6.2.3.3 Pre-production run

The production facility mayawish to do a pre-production run to test its ability to manufacture the|final
product. Thg pre-productien run can help confirm the safe design and the final assembly, and thgt the
product can|be manufaetiired at the required production rate without introducing defects. Modificption
of the final design may)be necessary before full production begins.

6.2.3.4 Cgnsumer product verification

The units produced during the pre-production run should be assessed for compliance with the
specifications and freedom from defects. If possible, the consumer product should be compared to any
prototype previously produced, and then tested in an environment that mirrors the eventual use of the
product by consumers. If product issues are noted, the various elements above should be reviewed to
determine if changes need to be made before the full production run is commenced.

6.3 Full production runs

6.3.1 General

In order to avoid introducing defects in production, the production facility should control all parts of the
product during actual production, including the raw materials, components, subassemblies, spare parts,
accessories, packaging, warnings, instructions and manuals. Any changes that impact product design,
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raw material, manufacturing process and sourcing should be considered and approved before changes
are implemented. Change management is important to ensure product safety.

6.3.2 Raw materials, components and subassemblies

Upon receipt by the production facility, every batch of incoming raw materials, components and
subassemblies should be validated to comply with the product’s design specifications and to ensure that
the quality meets or exceeds the quality used during the pre-production run. Raw materials, components
and subassemblies accepted by the production facility should be introduced into its production facility
inventory, managed and traced to identify their source, batch, lot and date. Raw materials, components
and subassemblies not meeting the specifications should be segregated to ensure that they are not

mixeld with acceptable material. The production facility should ensure that the raw material
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6.3.3

Finis
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assembly suppliers understand that unapproved raw materials or components or.any
ceptable unless approved by the organization.

Production

.1 Production scheduling

scheduling of production provides efficiency, cost savings and planning to produce
imer product.

.2 Production consistency

pduction facility should produce final consumer products that are consistent from §
ty perspective across one or multiple production‘\runs.

.3 Production quality monitoring

toring of production quality ensures safety has been integrated into the final produ
esign, materials and production planning. Production monitoring may be included a
bnsibility of the facility’s produdtion staff, but the production monitoring processes af]
Id be the responsibility of quality staff assigned to the production floor. Production|
should have established thetsampling rate for each production run and document the
ction monitoring staffsheuld have the ability to stop production if problems have bee
ction monitoring ineludés inspections and product testing and should also include the
roduct, the manuals-and packaging.

.4 Finished product testing

hed product (or batch) testing is integral to assuring the safety of the final product

the d
prod

omplete-testing of the finished product and validation of its manual, labels and pack
ct‘specifications. Conformity assessment bodies and testing laboratories can assist

component
changes are

a final safe

n safety and

ct, based on
b part of the
1d execution
monitoring
monitoring.
n identified.
sampling of

. It includes
aging to the
production

facilities in demonstrating that all reasonable steps have been taken to produce a complying product.

6.4

Post production

The production facility should consider the logistics of getting the product from their facilities to the
supply chain. If not carried out properly, it could result in damage or the introduction of hazards during
shipment, packaging, packing, transportation and storage. Consideration should be given to the following:

— master carton and shipment ready packaging;
— reviewing supply chain logistics requirements, including security and product integrity;

— developing a logistics plan.
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The supply chain should have a shared understanding of the logistics plan to transfer the consumer
product to the consumer without being damaged. With this understanding, the supply chain should
monitor the transfer in order to ensure that any changes from the plan do not introduce new problems

or safety risks into the product.

6.5 Production support

6.5.1 General

The production support function is independent of the production floor function in a production facility.

Production

the aud
the mor]
the morn

the mee

oyt meavidac thao e dunctinn oty vanth canahalitine cnch ~c tha follavazing.
suppertprevides-theproductionfaciity with-capabilities-such-as-the-folowing:
ting of production to ensure consistency;

itoring of the regulatory and standards environment to ensure compliance;

itoring of continual improvement processes;

ting of documentation requirements.

6.5.2 Audiits

The product
assessment
for the conti
or changes

tolerable, re

6.5.3 Law
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required for
the final prd
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and through
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Documentat

ion facility could be audited by competent persons or competent authorities (e.g. confor
bodies and clients). Production support would facilitate these audits, capturing any

nual improvement of the product and processes. Whenproblems in the production pr
in materials or components are identified, the risk should be assessed. If the risk i
moval of the affected products from the marketplace and warehouses should be consid

s, regulations and standards

support ensures that the production facility knows the standards, laws and regula
the jurisdictions where the producfs'will be manufactured or sold. They should ensurg
ducts meet those laws, regulations and standards.

-based testing

ducted by the production facility, conformity assessment bodies and suppliers idg
bs for continual improvement of products. Production support should ensure tha
corrective actiofrsarising from product testing are executed and fed back to the organiz
the supply chain.

nmentation

iom\and record keeping is important for the integrity of the production facility an

processes in

mity
nput
cess
5 not
ered.

kions

that

ntify
risk
htion

d its

ofder to ensure consistency, as described in 4.2.3.

7 Safety

in the marketplace

7.1 General

To improve consumer product safety, suppliers should conduct pre-purchase confirmation, proactive
data collection, and ongoing product risk assessment (see 5.3.4.8).

7.2 Pre-purchase assessment

7.2.1 Prior to acceptance, suppliers should confirm that the product ordered meets their requirements
in terms of the following:
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safety for consumers, including vulnerable consumers and those who may be exposed;
quality attributes that relate to safety;
compliance with laws, regulations and safety standards;

suitability for the environment, targeted users and the marketplace.

7.2.2 The right to verify that the consumer product meets requirements should be included in the
contract that was reached prior to the production stage. In addition, product specifications should be
communicated and agreed during the design stage. Product specifications should include elements such
as th

7.2.3

£11 3

lUllUVVllls.

in which marketplace the product will be sold;
the environment, e.g. an office, nursery and residential home, where the product would

yho the users of the product will be, e.g. in terms of age range and capability.

Compliance can be verified by means such as the following.

Dbtain data from the supplier that the product meets specifications, the applicable laws
dnd standards and how the compliance was determined. €¢nfirmation can take the
¢riteria and test results generated by internal facilities orthird party independent labot
Where required, certification results from third party ¢ertification bodies.

Write specific contracts that include the safety, quality and the applicable regulatory
fequirements for where the products are intended to be manufactured, sold and use
ghould also give the supplier the right to verify, require proof of compliance and ho
members of the supply chain accountable forcorrection of non-compliant products.

eview the compliance history of the supplier of the consumer product and the produc
reported incidents, recalls, lawsuits@nd consumer complaints.

'valuate through sampling and-testing. Testing should be done to the test criteria agree]
jafety in design stage and in:accordance with applicable regulatory requirements.

'valuate through inspection. An alternative or complement to product testing is produc
here the product is(visually inspected to ensure the requirements are being met an
jafety certification.hds been completed.

Auditing of decumentation provided by the supplier of the product can be used as a con
¢r as an alterhative to, testing or inspecting. The documentation supplied should pres¢
that demonstrates conformance of the product to the requirements. This would include
inspeetion reports and certification documentation.

be used;

regulations
form of test
atories and,

compliance
d. Contracts
Id the other

’s history of

d during the

L inspection,
d necessary

hplement to,
bnt evidence
testreports,

Data collection and analysis provides a supplier with the information necessary to identify trends in
consumer product safety, from information such as defects, return rates, repairs, product incidents,
complaints, insurance claims and legal actions. Proactive data collection and analysis is also valuable
as feedback for the risk reduction and continual improvement processes. Data collection and analysis
may also be required by some government regulations. The organization should also consider positive
feedback from all sources for continual improvement.

The supplier should establish processes for data collection and analysis by means such as the following:

— establishing, communicating and promoting a consumer complaint system, which is a systematic
way of obtaining information on how consumers use products, failure modes and defects, and
opportunities to improve the product;
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NOTE

Further information on complaints handling in organizations is given in ISO 10002.

— reviewing and analysing products and service records to determine the reason for products being
returned and serviced;

— using new data to constantly update the understanding of risks inherent in a product and how
to reduce them.

In accordance with ISO 10393, suppliers should establish a process for documenting and investigating
incidents and defects involving the product.

7.4‘ -:;...._____

Suppliers shiould verify conformance on an ongoing basis. Ongoing assessment helps to reduce-the

to the healt

h and safety of consumers from variations introduced during multiple productions

multiple prdduction lines and multiple factories.

Suppliers ca‘|‘n assess the product after it enters the marketplace by means such as the-following:

— obtaini

g products from the marketplace: collecting samples for ongoing-assessment as clo

possible to, or directly from, the source where a consumer would purchase the product hel

identifyj]

transpartation, storage and handling;

— verifying compliance of the samples with specifications: as_part of auditing documentd
complignce with requirements can be verified by assessing‘product samples against the prd

specific

htions utilized by the manufacturer;

— conducting consumer satisfaction surveys;

— analysifg consumer data from various sources inctuding product returns, websites, call centrg

store fe

bdback and social media;

— establishing a feedback loop through the-organization and the supply chain so that data relevd
the compliance of the product is captured’during production line and quality control audits;

— conducling factory surveillance ata frequency determined by product risk and the compl

history

of the factory;

risks
runs,

5e as
ps to

and reduce any risks that may have been introduced through the supply chain dyiring

tion,

duct

s, in-

nt to

ance

— including advice that suppliers should monitor their sector of the market by subscribing to

recalls

ivebsites.

7.5 Warrpnty and servicing

A supplier pay besrequired to provide continued support after the consumer product is sold t
consumer, including installation, warranty, servicing, repair or providing replacement parts. Supy
may provide this assistance directly or may delegate this function to other parts of the supply chg
third party service organizations.

b the
liers
in or

Organizations that provide services for products after being sold to the consumer should:

— provide adequate documentation;

— make spare parts available;

— provide training to their staff so that their actions do not reduce the safety level of the product.

Suppliers should also ensure that applicable standards for in-service testing and repair of products
are followed.
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Safety hazards can arise in cases of poor product support activities.

EXAMPLE1 Due to the incorrect installation work for connecting electrical power to a clothes dryer, the
connecting point overheated and caused a fire.

EXAMPLE 2  When a safety device on a gas water heater failed, an improper repair was made to restart the
product, which generated carbon monoxide that caused a death.

7.6 Product incident investigation

Suppliers should establish a process for documenting and investigating incidents and defects involving
thep oduct SeelS010393 and Clanse B 3 ofthisInternationalStandardon prndn(‘finr‘idpnfirVestigation.
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Annex A
(informative)

Useful International Standards and Guides

The International Standards and Guides listed in this annex, which are also referenced elsewhere in
this International Standard, provide advice on how to deal with specific product safety issues, e.g. the
safety need§ of consumers, developing warnings and instructions and assessing the risk associated

consumer p

— ISO/IEG
require

— ISO/IEQG
to the fi

— ISO/IEQG
determi

Foducts.

and expect.

nal users of consumer products and services.

— ISO/IEQ Guide 50 provides a framework for preventing hazards‘o children from the product
serviceg that they use.

— 1SO/IEQ

Guide 51 is applicable to any safety aspect relatedto people, property or the environ

or a combination of one or more of these, and adopts a risk reduction approach.

— ISO/IEQG
tothes

— SO Gui
manage

— ISO/IEQ
instruct
assist in

— IS0 900

— IS0 100
organiz,

— IS0 103
other cd

Guide 71 provides a systematic approach to@dddressing ageing and disability issues re
hfety of products.

le 73 promotes the coherent description of risk management activities and the use o
ment terminology.

Guide 74 explains how ta.develop graphical symbols aimed at helping the public
ions or warnings) and indjcates databases for symbols and other valuable resourc
that task.

0 describes the fuidamentals of quality management systems and defines related terr

02 provides gtiidance on the process of complaints handling related to products with
htion, including planning, design, operation, maintenance and improvement.

O3 prowvideés an international model code of good practice for consumer product recall
rrective actions after the product has left the manufacturing facility.

— IS0 12106 flac bocie terminolosv—princinlesandrimethodoloss

design of machinery including those intended for consumers.

with

Guide 14 specifies what information prospective purchasers (of products ‘or seryices)

Guide 37 gives advice on the design and formulation of instructions so that they are hdlpful

Guide 41 provides general recommendations to be takeniinto consideration yhen
ning the most suitable type of packaging to be used at the pgintof sale to the consumer.

t and

ment

lated

F risk

(e.g.
es to

ns.

In an

5 and

— IS0 26000 provides guidance to all types of organizations, regardless of their size or location, on

concept

s, terms and definitions related to social responsibility.

— IS0 31000 provides principles and generic guidelines on risk management.
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Annex B
(informative)

Information and guidance for small businesses

B.1 General

This [[nternational Standard is intended for organizations of all sizes. However it is recogniz¢d that many

small to medium-sized organizations may have limited experience or resources to de,the fdllowing:

— o identify hazards and the cause of the hazards in consumer products;

— fo evaluate risks;

— 1fo establish the procedures and policies that will assist themi~in meeting mandatory legal
fequirements and best practices to supply safe consumer producéts.

The purpose of thisannexis to provide such information and examples to assist suppliersinimplementing

the guidance outlined in this International Standard.

B.2 | Questions for suppliers to consider when designing, producing or supplying

consumer pl‘OdllCtS

B.2.1 General

This|clause lists a number of questions that a supplier may wish to consider. These questipns are only

exanpples of the types of questions that.a’supplier may ask and do not necessarily cover all aspects of

supplying a product that does not causé harm.

B.2.2 General questions

Do my staff or external contractors have the necessary education, training, technica
and experience to carry out their responsibilities related to consumer product safety?

Have I allocated enough financial and human resources to design, produce or supply sa
products? (se€ 4.2.2)

Does my-eompany have a system in place to record retain, retrieve and analyse informat]
from ircidents, complaints, service records and test reports, complaints and incidents?

knowledge
[see 4.2.1)

fe consumer

ion received
(see 4.2.3)

ly product(s)

e4.4)

Does my company know the traceability regulations or standards of the countries to which my

products will be distributed? (see 4.5)

Does my company know the traceability requirements of the other members of the supply chain

involved with my product? (see 4.5)

identified with a unique identification and description? (see 4.5)

B.2.3 Questions related to design

© IS0 2013 - All rights reserved

— Are all the product components or products distributed by the supplier, which need to be traced,
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B.2.4 Questions related to production

32

Do my staff or external contractors have the necessary education, training, technical knowledge,
and experience to identify the potential hazards in a consumer product design, to evaluate the
potential risks and to determine what changes need to be made to the design to remove the risk?
(see 4.2.1)

Who are the possible users of the consumer product, and who could come into contact with it, i.e.
intended users, potential users, unintended users, and vulnerable users? (see 5.3.2)

What are the physical capabilities and psychological characteristics of the users, e.g. strength,
motor skills, experience and physical dimensions? (see 5.3.2)

What pwmmmmmﬂpmﬁmmwmm:hmg
about your product that could go wrong or be dangerous to the eventual user) (see Annex C)

Will theluser actually be exposed to the hazard? (e.g. a sharp edge in a product may not be accegsible
to the uper) (see 5.3.4)

How long will the users be in contact with or exposed to the hazard associated\with the progluct?
(see 5.3[4)

What possible injuries may be caused by each of the hazards identified?, (se¢ Annex C)
How sefious could the injuries or harm be for each of the hazards idéntified? (see Annex C)

How liKely is it that an incident caused by each consumer product hazard will actually hagpen?
(see 5.3]4)

If the risk is not acceptable, can it be reduced by changing’the design of the consumer prodyct to
eliminate the cause of the hazard? (see 5.3.5)

If the design cannot be changed to reduce the risk;can the risk be reduced by adding protective
devices} (e.g. a guard on a power saw) (see 5.3.5)

Can any| risk that remains be addressed through information or warnings to the consumer or yiser?
(see 5.3|5)

Are cledr instructions for assemblysprovided? (see 5.3.5)

Is the cqnsumer product design specification faulty and does it result in an unsafe or illegal progluct?
(see 6.2(2)

Did the product designer carry out and provide a copy of a risk assessment? (see 6.2.2)

Is it possible forthe production facility to mass produce the consumer product as designed? (see 6.2.2)

Does my facility have the tools, processes and trained employees needed to produce the proguct?
(see 6.2.3)

Does my facility have the tools and trained staff to maintain and calibrate the production equipment?
(see 6.2.3)

Do we have processes in place to prevent contamination of the product by chemical or biological
agents? (see 6.1.3)

Have the steps in the process been identified that are critical to producing a safe product? (see 6.2)

Can suppliers provide a consistent supply of the raw materials, components or subassemblies that
are required to produce the product? (see 6.3.2)

Do we have procedures in place to verify that the raw materials, components and subassemblies
meet specifications? (see 6.3.2)
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Has a plan for testing the consumer product during production been established and implemented?

(see 6.3.3)

Will corrective actions arising from testing during production be executed? (see 6.3.3)

5 Questions related to the marketplace

Does the consumer product ordered meet my company’s requirements for safety, quality, compliance
with regulations and suitability for consumers and the marketplace where I intend to distribute

and/or sell the product? (see 7.2)

At tha comunanyuanll concictantlyy ounnl" compbliantunraduct? (can
efRee—t1t 1Y

Tt CoTpT™ vV I COTTOTSToTITeLy Py commprarcprotaate—(otY

Does my company have the right to verify that the consumer product meets its safety're
see 7.2. and 7.4)

Has my company established processes to collect data from complaints, returns, ser
dnd monitoring products in the marketplace? (see 7.6)

Does my company have the ability to analyse the data collected? (see\Z6)

Does my company know and understand the requirements forfeporting incidents an
orrect defects that exist where I plan to distribute the prodtct? (see Clause B.3)

Consumer product incident investigation

pcess for documenting and investigating reportscef’incidents and defects involving tH
ct should be established. Reference should be made to ISO 10393, which gives the followi
the organization should make it easy for users of the product to file product incident reg

document the productincident or defect details, the investigation, the findings and the ag

if the incident or defect report-is valid and, if possible, acquire the product involved i
incident for reviews;

NOTE Harm can be_created directly or indirectly if the product does not function as in
moke alarm which fails to detect smoke.

rovide regulators or competent authorities, certification bodies and other stakeh
roductincidentand defectreports, the investigation findings and the actions taken at t}
nd level ofidetail required by legal and contractual requirements;

erformarisk assessment if the evaluation identifies a harm or potential harm;

if €he'risk assessment concludes that corrective action is required, identify means tg

dssign competent staff to investigate the incident or defect, and to check for trends;
in the actual

7.2)

quirements?

/ice records

d actions to

e consumer
hg guidance:

ports;
tions taken;

determine

tended, e.g. a

olders with
le frequency

reduce the

from the marketplace, scrapping the product or conducting a product recall;

identify the root cause for the defect that created the potential harm;

the product

identify and implement corrective actions to eliminate or reduce the reoccurrence of the defect, e.g.
depending on the level of risk, this can be accomplished by redesign of the product to remove the
potential harm, guarding against the potential harm or by informing the users of the potential harm;

determine if the defect is common to other products and, if so, require that similar corrective actions
be implemented;

check that the corrective actions achieve the desired goal in reducing the potential for the defect to
reoccur.

33


https://standardsiso.com/api/?name=c55b37278e26918902c68d4660df3351

IS0 10377:2013(E)

As far as possible, the steps in the process should be carried out in parallel, rather than sequentially,
in order to reduce the time needed to reach a decision on the product’s potential to create harm and to
implement corrective actions.

B.4 Planning and carrying out a focus group

In simple terms, focus groups consist of a small number of people (six to ten people) brought together to
discuss and provide their views on a pre-defined issue. Normally, the purpose of such groups is to find
a solution to a problem or to provide information on a specific subject. Some of the main considerations
to be taken into account when planning a focus group are as follows.

As a techniq

generat
carryin
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Annex C

(informative)

Hazard and risk evaluation

Risk evaluation is the logical identification and evaluation of any hazards that a product may pose, and
the determination of the likelihood that a consumer or user will be exposed to them. Once the potential

hazapds and their cause have been identified, it is then possible to determine the risk,posed and, if
requjred, to redesign the product or add protective devices before the productis produced oif reaches the
consphimer. In some instances, but not all, it may be necessary to carry out research orobtain knowledge
and ¢xpertise in order to help with the evaluation.
Tablé¢ C.1 provides a number of examples to illustrate how hazards are identified.
Table C.1 — Identification of hazards
Hazard Product property Injury scenario Injury
Abralsion Rough surface Person slides along@ough surface; this |Abrasion
causes friction and/or abrasion
Adhgsion Exposed adhesive Traumatic removal of skin thatis Avulsiop, laceration
attached to-a product by an adhesive.
Avulkion Catch points Teeth or‘fingernails caught in narrow Removdl of tissue
channels (e.g. teefh, nails) by
tearing
Burn (cold) Cold surfaces Berson does not recognize the cold sur- |Burn
face and touches it; the person sustains
frostbite
Burr] (thermal) |Hot surfaces Person does not recognize the hot sur- [Burn
face and touches it; the person sustains
burns
Burn (thermal) |Hotliquids Person handling a container of liquid Burn, sqald
spills some of it; the liquid falls on the
skin and causes scalds
Burr] (thermal) |Opén)flames A person near the flames may sustain Burn
burns, possibly after clothing catches
fire
Burnls (chemi= |Chemicals with caustic prop- |Burn caused by a caustic or corrosive Burn
cal) erties chemical contacting the skin.
Burnis (cold) Objects or areas with greatly |Burn caused by contact with a cold solid, |[Burn
reduced temperatures liquid, or gas.
Burns (ther- Objects or areas with elevated |Including scald burn caused by contact |Burn
mal) temperatures, hot liquids and |with a hotliquid or steam, hot surface
steam burn caused by contact with a hot solid,
and electrical burn or tissue damage
caused by electric current passing
through the tissue.
Burns (ther- Heat production Product becomes hot; a person touching [Burn
mal) it may sustain burns; or the product may
emit molten particles, steam, etc., that
hits a person
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Table C.1 (continued)

Hazard Product property Injury scenario Injury

Chemical CMR substance Person ingests substance from prod- Cancer, mutation,
uct, e.g. by putting it in mouth, and/or reproductive toxic-
substance gets onto skin; and/or person |ity
inhales substance as gas, vapour or dust

Drowning Holds liquid and is large Obstructing the passage of air by sub- Drowning, anoxia

enough to admit the head or
face

mersion of mouth and nose in a fluid.

e

Electric sho

Accessible electric current

Sudden stimulation of the nerves or con-

vulsion caused by the passage of electric
current through any portion of the body.

Cardiac Arrncf,

muscle damage
electric shack

Electric shodk

High/low voltage

Person touches part of the product that
is at high voltage; the person receives an
electric shock

Electric shock

Entrapment Parts moving against one Person puts a body part between the Bruising; disloda-
another moving parts while they move together;/ |tion; fracture;
the body part gets trapped and put crushing
under pressure (crushed)
Ergonomic Components or products Poor body mechanics during-tasks Strains and fatigue
strain which are not sized or shaped in muscles, joints
to their purpose and tendons.
Explosion Explosive mixtures Person is near the explosive mixture; an |Burn, scald; eyd
ignition source causes an explosion; the |injury, foreign Hody
person is hit by the shock wave, burning |in eye; hearing
material and/or flames injury, foreign Hody
in ear
Explosion Violent chemical reaction Sudderipelease of chemical energyina |Impact, Burn
(chemical) sudden and often violent manner, usu-
ally’with the generation of high tempera-
ture and release of gases.
Explosion Parts under spring tension Sudden release of mechanical energy in a|Impact, laceration
(mechanical sudden and often violent manner.
Fall High position of user Person at high position on the product |Bruising; disloda-

loses balance, has no support to hold on
to and falls from height

tion; fracture, cpn-
cussion; crushing

Foreign objeft

Small or slénder products or

Objects lodged in ears or other non-air-

Irritation Infection,

insertion (ndn- |componéuts way body cavities. discomfort
airway)
Impact Slippery surface Person walks on surface, slips and falls |Bruising; fractyre,

concussion

Impact (moviing

Pressurized liquid or gas, or

Liquid or gas under pressure is suddenly

Dislocation; fra¢

object)

vacuum

released; person in the vicinity is hit; or
implosion of the product produces flying
objects

ture, concussion;
crushing; cuts (see
also under fire and
explosion)

Impact (moving
object)

Elastic element or spring

Elastic element or spring under tension
is suddenly released; person in the line
of movement is hit by the product

Bruising; disloca-
tion; fracture, con-
cussion; crushing

Impact with
moving object

Significant kinetic energy

Force or impetus transmitted to the
body by a collision from a moving object.

Fracture or bruising

Infrared Electromagnetic radiation Sufficient time exposure to intense Tissue damage
with wavelength between infrared light, e.g. heat lamps. Hazard is |through a thermal
780 nm and 1 mm. dependent on time and intensity. mechanism (burn).
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Table C.1 (continued)

Hazard

Product property

Injury scenario

Injury

Interference
with safe activ-

ity

Small eyeholes, ill-fitting
footwear, loud sounds or dim
lights

Sensory distraction or masking leading
to the creation of a hazard condition.

Various

injuries

Internal airway
obstruction

Product is or contains small
part

Person (child) swallows small part; the
part gets stuck in larynx and blocks
airways

Choking, internal
airway obstruction

Internal airway

Small light aerodynamically

Inhalation of (a) small object(s) into the

Acute (anoxia) or

obst ~nr‘finnI/ chapnﬂ nhjnr‘fc nirurny chronic (infection)
aspifation
Interinal airway |Small parts which fit in the Objects lodged in the mouth or oral Anoxia
obstfuction/ mouth airway.
chokjing
Internal airway |Small parts which fit into the |Objectslodged in the nasal passagés: Infectiopn or aspira-
obstruction/ nostrils tion.
inseiftion
Lacefation Sharp edge Person touches sharp edge; this lacer- Laceratjon, cut;
ates the skin or cuts thréugh tissues amputafion
Micrpwave Electromagnetic radiation Ineffective shielding on microwave Tissue damage
with wavelength between transmission and\generating devices through heating or
about 1 mm and 1 m. of interfering with
implanted medical
devices
Noise-induced |High Intensity impulsive or Person\is exposed to noise from the Permanfent or
hearfng loss continuous noise product. Tinnitus and hearing loss may |temporary complete
oecur depending on sound level and or partipl loss of
distance hearing]
Positiional Tilting infant environments/~ |Children’s heads may tilt forward plac- |Anoxia
asphjyxia conditions ing their airways under compression.
Pundture Sharp corner or point Person bumps into sharp corner or is hit |Puncture
by moving sharp object; this causes a
puncture or penetration injury
Pundture Sharp points Penetration injury of the skin caused by |Bleeding open
contact with a sharp point. wounds
Repdtitive Poor.design of control inter- |Human interface requiring repetitive Carpal funnel syn-
motipn fages motion, e.g. frequently repeated tasks drome fhuscle and
joint strjain. Nerve
damage
Stramgulatien |Strings, cord or edges of Caused by external pressure obstructing | Anoxia
(nec%) products that can come into  |the passage of air through the airway
contact with the throat. or by preventing the flow of oxygenated
blood to the brain.
Suffocation Flexible films and circular Caused by obstructing the passage of air |Anoxia
cross-section rigid containers |by sealing the mouth and nose with an
that can cover the nose and external object (example: plastic films,
mouth containers).
Suffocation Product is impermeable to air |Product covers mouth and/or nose ofa |Suffocation
person (typically a child)
Ultraviolet Electromagnetic radiation Exposure to intense UV for sufficient Tissue damage

between about 100 nm and
400 nm.

duration,, e.g. tanning booths.

through photo-
chemical effect.
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