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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.
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Introduction

In our ageing world, there has been increasing awareness of full and effective participation of older
persons and persons with disabilities in society on an equal basis. A common challenge facing the
packaging industry in the world is to develop packages which are easy to open for more people, including
older persons and persons with disabilities.

Ease of opening in packaging adds more value to the usability of packaged products. In addition to sealing
performance, greater consideration needs to be given to ease-of-opening function when designing packaging.

g ase of opening a atisfaction of opening can va yidely in age x, physical ability,
features, etc., this International Standard addresses essential points to enhance easé-df opening in
packpging from accessible design viewpoints.

© ISO 2015 - All rights reserved v


https://standardsiso.com/api/?name=326b07931ad367f07234dbb975ff3eb9



https://standardsiso.com/api/?name=326b07931ad367f07234dbb975ff3eb9

INTERNATIONAL STANDARD

ISO 17480:2015(E)

Packaging — Accessible design — Ease of opening

1 Scope

This International Standard specifies requirements and recommendations for the accessible design
for packaging with a focus on ease of opening. It applies to reclosable and non-reclosable consumer
packaging without using any other mechanical means. This International Standard covers the design

aspe

techniques, both instrumented and user-based. This International Standard is primagily: fa

deve

For |

medicinal products, and medical devices), those regulations take precedenceg’

2 Normative references
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refen

ISO 2

3
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31

consumer packaging

pack
[SOU

3.2
oper|

extent to which pagkage contents can be accessed easily with regards to human factors (e

dext
Note

3.3

Terms and definitions

Cts addressing openability including opening location, opening methods, as wellca

opers, and evaluators of packaging and will also be useful for other disciplines

products regulated for safety or other reasons (e.g. toxic or dangerousygoods and

following documents, in whole or in part, are normatively<{referenced in this documnj
pensable for its application. For dated references, only\the edition cited applies. |
ences, the latest edition of the referenced document (inclading any amendments) appl

1067, Packaging — Vocabulary

he purposes of this document, the terms@nd definitions given in ISO 21067 and the foll

hging, constituting, with its econtents, a sales unit to the final user or consumer at the p

RCE: [SO 21067]

ability
brity, and cognition)

1 to entry: Packaging with poor openability means that the contents are perceived as difficult

strength

b evaluation
r designers,

substances,

ent and are
For undated
es.

bwing apply.

bint of retail

.g. strength,

to access.

amount of force needed to achieve an intended task

3.4
dext

erity

extent to which a user can manipulate and handle an object

3.5

cognition
extent to which a user can understand the appropriate information as it is intended

3.6

instrument-based evaluation
evaluation that uses measurement instruments to obtain quantified data, such as force and torque levels
in physical testing
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3.7

user-based evaluation

evaluation that uses a method involving users with or without the use of measurement instruments and
provides insight into the user’s sensory, physical, and cognitive aspects

3.8

reclosable package

package which, after it has been initially opened, is capable of being reclosed with a similar degree of
security and is capable of being used a sufficient number of times to dispense the total contents without
loss of security

[SOURCE: 1S6-831+#26631

3.9
pull-tab package
package that can be opened by pulling the ring installed on the upper or side part of the-package

Note 1 to entry: It is the general term for full-open tab package, stay-on tab package, and any othey tab-
attached package.

3.10
full-open tab package
package whpse lid can be fully opened by pulling the tab

3.11
stay-on tab|package
package thaf can be opened by pulling the tab which will not bedetached after the package is opened

4 Accessible design of ease of opening
4.1 Genefal

4.1.1 Conftext of use

The packaging design shall encompagsi\the context of use for the package. This should be achievéd by
considering|the following:

— identifi¢ation of the main goals (e.g. access to the contents);
— identifi¢ation of the taSksneeded to achieve intended goals (e.g. gripping, lifting, pulling, etc.)

— specify jntended,useérs, taking into consideration the variety of physical, psychological, and cultural
charactgristics:

— specify the'environments in which the package is (or is intended to be) used. Those attributes ¢f the
physical ot’social environment are likely to have impacts on achieving the goals.

4.1.2 Opening strength

The nominal force to open the package shall be achievable by the intended users. This force should be
as low as possible without compromising the packaging integrity. Information on aspects of opening
strength is shown in Annex C.

4.1.3 Dexterity

The packaging opening mechanism shall be designed so that it is easily manipulated by the users with the
widest range of characteristics and capabilities. Information on aspects of dexterity is shown in Annex C.

2 © IS0 2015 - All rights reserved
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4.1.4 Cognition

Opening of the packaging shall be designed so that it is easily understood by the user. Consideration
should be given to a user’s sense of touch, sight, etc. Information on human cognitive, visual and tactile
aspects is shown in Annex E.

4.2 Specific considerations

4.2.1 Opening location

The opening location shall be readilv found and its nse easily understood. This can he achieved by
applying the following design considerations.

— The opening location is differentiated by visual markings using characters and/er imagery, such
as pictograms.

— Visual markings are designed by appropriate combinations of colour, font'size, font type, etc.
— The openinglocation is differentiated by tactile markings using shape,notches, embossing| texture, etc.

NOTH Supporting data for human cognitive, visual and tactile aspects-is.in Annex E.

4.2.2 Methods and mechanisms of opening the package

The ppening method and mechanism shall be easily identifiable and intuitively understandable. This
can e achieved by applying the following design considerations.

— The opening methods and mechanisms (turn, teax, peel, pull, push, etc.) are clearly shown ifnot evident.

— The package is designed so that it can be epened smoothly, irrespective of the size or power of the
wisers’ hands.

— The package is designed in such awfay that spillage is prevented and that there is no rjisk of injury
fior the user.

4.2.3 Force and handling aspects
The forces and handling aspects of the opening shall result in favourable openability.

The hominal force to®pen the package shall accommodate the large variety of the opening|strength by
the intended user (€.g. children, people with disabilities, and older people) and the packagllllg integrity.

The package and its opening mechanisms shall be easily manipulated, taking into acco
varigty of-users’ dexterities (e.g. children, people with disabilities, older people, etc.).

nt the large

NOTH Supporting data for strength and dexterity is in Annex C.

4.2.4 Reclosing of the package

Reclosing of the package (if applicable) shall be easy. This can be achieved by applying the following
design considerations:

— reclosing method is easily understood if not clear immediately;

— reclosing method and procedure are made clear by using characters/imagery, such as pictograms
with appropriate combinations of their size, font, contrast, and colour;

— reclosable packages are designed so that they can be re-opened smoothly.
EXAMPLE A touch or auditory (e.g. click) mechanism is used for reclosable packages to affirm that the

package has been reclosed.

© IS0 2015 - All rights reserved 3
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5 Evaluation of ease of opening

5.1 General

Instrument-based evaluation uses measuring instruments to obtain quantified data, such as force and
torque levels in physical tests.

Instrument-based methods in their current form (as shown in Annex B) will provide indicative measures
as to the nominal values of opening torque or force required but are unlikely to establish exact limits on
a user’s ability.

Hence, user]
to complem
opening forg

User-based d

It provides i

5.2 Instr

Instrument
removal tor
such as glar
of instrume

When desig
used in con
See Annex H

-based studies are needed to be undertaken in parallel with instrument-based st
ent the results from those tests (i.e. if instrument evaluation consistently predic¢ts-1
es on Pack A than Pack B, we would expect Pack A to be opened by more people more ea

valuationrelies onmethodsinvolvinghumanswith or withoutthe use of measuringinstruni

nsight into the user’s sensory, physical, and cognitive aspects of accessibility.

iment-based evaluation

test methods can provide quantitative data with regardsito certain attributes, su
ue, peel strength, and ring pull force (mechanical). Evaluation of package design propg
e, colour contrast, friction, size, weight, and temperature can be measured by different 4
hts.

ning a packaging to be easy to open, the datapbtained from mechanical tests shou
nbination with other design criteria of impattance, as those described under Clayl
and Annex C.

The data g
characterist

5.3 User-

Panel tests
an underst3
in conjunct
unstructure
inform on t}

The data gd
improved dd

Instead of t{
sensitive ba

bnerated by these instrument-based ‘evaluation test methods can be used to conj

based evaluation

enable the qualitative ,assessment of packaging designs and allow the developme
nding of users approach/to packaging openability and handling. Panel tests can be
on with other qualitative research methods such as questionnaires and structurg
d interviews. Panel*tests can aid in the development process and the resulting datj
le performanceof-a packaging against predetermined criteria.

nerated bythese user-based evaluation test methods can provide possible insight
pSigns.

stifig with the general population, one can select a test population from those that are

ics of related packaging systems and\te provide possible insights for improved designs.

ldies
pwer

sily).

ents.

th as
rties
ypes

d be
se 4.

pare

nt of
used
d or
) can

s for

most
valid

sed)on their characteristics and capabilities in use of the packaging. The result will be

also for the general population that are less sensitive. An example of this is the selection of a panel in the
CEN 15 945 containing people in the ages between 65 and 80, which is regarded to be more sensitive
than the general population. General information on how to set up and perform user-based evaluation
can be found in the ISO 20282 series. See Annex D and Annex E.

To enable a fast screening of relevant basic features with regard to information design and handling of
consumer packaging, a checklist is included as Annex F.

6 Conformance

Conformance with this International Standard is achieved by satisfying all the requirements.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=326b07931ad367f07234dbb975ff3eb9

ISO 17480:2015(E)

If a package is claimed to have met the requirements in this International Standard, the procedure used
to determine how they have been met shall be specified. The detail to which the procedure is specified
is a matter of negotiation between the involved parties.

Users of this International Standard may either utilize the procedure and forms provided in Annex G or
develop another procedure tailored to their particular needs.

© IS0 2015 - All rights reserved 5
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Annex A
(informative)

Examples of opening-types

A.1 Turn to open

A screw cap|can increase the accessibility of opening.

Figure A<1\>— Screw top bottle

A.2 Tear|to open

Notch or pefforation helps opemnthe package easily with fingertips.

Figure A.2 — Heat-sealed flexible bags

6 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=326b07931ad367f07234dbb975ff3eb9

ISO 17480:2015(E)

A.3 Tear (apart) to open

The opening tab large enough to pinch and/or perforation applied on the film help open the package easily.

=
——— f— ===
—_—  —

Figure A.3 — Shrink film

A.4 | Peel to open

The ¢pening tab large enough to pinch helps open the packageleasily.

Figure'A.4 — Heat-sealed semi-rigid containers

© IS0 2015 - All rights reserved 7
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A.5 Pull to open

The lid can be easily removed by putting a finger into the ring and pulling it up.

——
@ —
)
/ \
o
Q>
Q’.
S
N
)

LJ &

o
0<<
Figure A.5 — Pull-tab packageQ
A
QO
A.6 Push to open \‘QQ)

The packagé will easily open by pushing through the b&\& sheet (made of aluminium foil, paper, et¢.).

Figure@(x — Blister packages, a carton box, etc.
2

A.7 Push (up) to (@g

The package will c@easily by pushing the intended part.

‘%&?\\ ol < INY
§ /Y )

Figure A.7 — Hinged cap, a push-and-open container, etc.

8 © IS0 2015 - All rights reserved
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A.8 Pinch and peel to open

The package will open easily by pinching and peeling the intended part.

(L A=T
()
/ ):—-

AN
\\/k

Figure A.8 — Flexible bag

© IS0 2015 - All rights reserved 9
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Annex B
(informative)

Examples of mechanical evaluation methods

B.1 General

Test method
might deper

The followi
introduced |

The data ge|
characterist

B.1.1 Turn

B.1.1.1 Eq

A mechanic

B.1.1.2 Te

Screw top c

B.1.1.3 Prn

Fix the test
turn slowly
torque whe
to turn wit
reclosed, tu
the maximu

s might vary depending on the opening mechanisms and types of packaging. Conditiq
d on specific test standards or types of packaging.

hg are examples of test methods by opening-types. Other test standards,that arg
nere may apply.

nerated by these instrument-based evaluation test methods that canjbe used to conj

ning

uipment

] or electronic torque measuring device as showndn Figure B.1.

st sample

pntainer such as PET bottle, glass container, etc.

ocedure

sample on the supporting table: Grasp the screw top preferably with a suitable chuc}

the bridge has been detached. When turning the screw top, grasp it with just enough
out a slippage. Do not,apply force more than necessary. For the packages intended

'n the screw top cloekwise until it stops turning. Turn slowly anticlockwise again and
m torque at the time when the screw top starts turning.

ics of related packaging systems and to provide possible insightsfoPimproved design$

ning

> not

pare

¢ and

hnticlockwise. Read the torque at the time when the screw top starts turning. Also, read the

!

force
to be
read

10
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) ———

Figure B.1 — Mechanical or electronic torque measuring device

B.1.2 Tearing

B.1.2.1 Equipment

A terlsile tester with two clamps, one of which is mabile, as shown in Figure B.2.

B.1.2.2 Test Sample

A heat-sealed flexible bag with perforation,.laser pre-cut, or notch.

B.1.2.3 Procedure

Hold|the heat-sealed flexible bagwith two clamps. Pull the mobile clamp at the load end of the equipment
in a perpendicular direction‘ava speed of 500 mm/min and tear 20 mm along the opening line. Read the
maximum force.

For the bags designédito be torn off for opening, pull the string until completely torn offf. (Read the
maximum torqued

Dimensions in millimetres

Figure B.2 — Mechanical tensile measurement

© IS0 2015 - All rights reserved 11


https://standardsiso.com/api/?name=326b07931ad367f07234dbb975ff3eb9

ISO 17480:2015(E)

B.1.3 Peeling for rigid packaging

B.1.3.1 Equipment

The test equipment has a holder for securing the packaging. This holder simultaneously sets the direction
of opening and ensures a constant pull angle of 135° between the packaging components to be separated
duringthe entire opening process. The pullangle has to be constantacrossthe openingdistance. Therefore,
movement of the packaging has to be realized, for example, by a slide connected play-free to the traverse
of the tensile testing machine (see also Figure B.3). Secure, play-free clamping of the packaging shall be
guaranteed. For rlgld packaglng systems, securing w1th adhesive tape on the base of the packaging will
suffice. For semi-
seam to avofd bulgmg and deformatlon of the seam. Any deformatlon of flex1ble packagmg compenents
(cover film) |caused by the opening process shall not be hindered because the forces which actherg also
have to be applied by consumers and are hence, relevant for opening the packaging.

NOTE Far comparative measurements exclusively for determining the maximum forces (etg‘pull-open force)
without evalfiating the opening pattern (e.g. the pulling open of the cover film), the use of hold-down plaltes is
allowed for sgcuring the packaging and this has to be noted in the relevant test protocol.

B.1.3.2 Test sample

A peelable heat-sealed rigid or semi rigid container.
B.1.3.3 Prjocedure

B.1.3.3.1 $etting up the test equipment

— Alignmeént of the specimen holder to set the direction of opening and for centric alignment qf the
clamp af the position of the pull geometry of the packaging (preferably use a template).

— Set the test software for automatic evaluation-of relevant forces (pull-open force, pull-off forcg, and
other claracteristic forces).

— Set an adequately high sampling ratefor recording measurement values.

NOTE 50 to 100 measurement values-per second are sensible for a test speed of 500 mm/min.

B.1.3.3.2 (lamping the test Specimen
— Secure the packaginginjthe specimen holders and precisely heed the direction of opening.
— Zero the¢ force without any tension in the pull-open tab.

— Clamp the pull*open tab without damaging the sealed seam. The load on the force gauge |shall
not exc¢ed+0,3 N after clamping the tab. If it does, the film clamps shall be loosened and thg tab
clampe | orice again

— The alignment of the pull contour shall be centric/symmetric to the film clamps.

B.1.3.3.3 Testing

— Pull the tab at a speed of 500 mm/min and at a constant angle of 135° between the packaging
components to be separated (constant across the opening distance).

NOTE 135° between the packaging components to be separated mostly equates to an angle of 45° on the
supporting table.

— Plot the opening force required to open the sealed seam as a function of the opening distance in a
force/distance graph and /or read the maximum tensile force at that time.

12 © IS0 2015 - All rights reserved
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— Document all observations about the opening behaviour (e.g. pulling of the cover film, delamination,
and thread formation).

NIIIIAII NI,

AN I,

Key
moving direction of the traverse

tiraverse

force gauge

donnection between force gauge and film clamp
1fail

dlide

donnection between slide and traverse

QR N O Ul b W N P

peel angle

Figure B.3 — Illustration of mechanical tensile measurement tester for heat-sealed peelable
semi-rigid container

B.1.4 Peeling for flexible packaging

B.1.4.1 Equipment

The measuréments are made using a tensile testing machine, which permits measurement pnd plotting
of the¢ forcerat a constant peel speed and constant peel angle of 180°. The opening force shoyld be able to
be mleasured and plotted to an accuracy of *1 %.

Secure, play-free clamping of the packaging shall be guaranteed. Any deformation of flexible packaging
caused by the opening process shall not be hindered because the forces which act here also have to be
applied by consumers and are hence, relevant for opening the packaging.

For bags, the width of the clamps has a demonstrable effect on the resulting opening force. Hence, use
20 mm wide film clamps for clamping bags.

© IS0 2015 - All rights reserved 13
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Key
bag wilth side fold
sealed[seam

film clamps

moving direction
fixatiop
width pf film clamp

Q W U1 B W T

tear arjgle

Figure B.4 +— Illustration of mechanical tensile measurement tester for heat-sealed peelable pags

B.1.4.2 Test sample

A peelable heat-sealed bag.
B.1.4.3 Procedure

B.1.4.3.1 $etting up the test equipment
— Setas hjgh as possible sampling rate for recording measurement values.
— Align the clamps parallel’dand centred to each other.

NOTE Ifthe position below top seal is clamped, heat seal strength corresponding to human force can be meaqured.

B.1.4.3.2 Ireparing/ mounting the test specimens

— Open filledpackaging, if necessary, at the base, and remove the contents.

— Ifnecessary shorten bags in order to avoid contact with the test rig.
— Clamp the packaging without damaging the sealed seam.
— After clamping one side of the packaging (in the clamp on the force gauge), zero the force value.

— The alignment of the bag and pull contour on “soft” deep-drawn packaging systems shall be
centred/symmetrical to the film clamps.

NOTE When clamping the packaging, it has to be ensured that the set peel speed is only reached after certain
acceleration (crosshead travel).

14 © IS0 2015 - All rights reserved
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B.1.4.3.3 Testing

B.1.

B.1.3.1 Equipment

Support the packaging with the hand in order to guarantee a pull angle of 90° + 90° =
the whole opening process.

0:2015(E)

180° during

NOTE For (empty) packaging that has adequate intrinsic stability, there might be no need to support
the packaging with the hand, provided that preliminary tests demonstrated that the packaging aligns itself

symmetrically during the test (see also Figure B.4).

Plot the opening force required to open the sealed seam as a function of the opening distance in a

force/distance graph and/or read the maximum tensile force at that time.

$nd the test at the onset of stretching of the packaging after successful opening of the kealed seam

especially for bags).

5 Peeling for gable-top packaging

A tensile strength measuring instrument. If no question arises in judgment, a simple push-pull gauge

may pe used. In this case, pull the test sample at the same speed as done with hands.

B.1.3.2 Test sample

A gable top carton of, for example 500 ml and 1 000 ml

B.1.3.3 Procedure

a)

b)

ther side of the roofs, which is 7 mm inward from the top and the end. Reinforce the
rommet. Attach a string to the hole arid-pull in horizontal direction until the adhered

op is torn apart to its middle. Read the maximum tensile peel-off strength at that time|

ix the carton with a hand or a jig: Get the two wings wide open until their back touc
unch a hole of 2 mm diameter, which is located 5 mm to 10 mm under the vertex of
itch a hook therein to péelin horizontal and lateral direction at a speed of 200 mm
pens 10 mm wide. Read the maximum peer-off strength at that time.

Fix one of the roofs at the opening end with@hand or a jig. Punch a hole of 4 mm diarheter on the

hole with a
part on the

nes the roof.
the triangle.
min until it

Figure B.5 — Illustration of mechanical tensile measurement

© ISO 2015 - All rights reserved
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B.1.6 Pulling (up)

B.1.6.1 Equipment

A tensile strength measuring instrument. If no question arises in judgment, a simple push-pull gauge
may be used. In this case, pull the test sample at the same speed as done with hands.

B.1.6.2 Te

st sample

A pull-tab package.

B.1.6.3 Pr

Fix the pull
speed of 50

a) For test
tensile
Read th

b) For test
of 90°ag

ocedure

tab package horizontally with a hand or a jig. Pull the ring in the way directed|below at a
mm/min. Read the tensile strength as directed below.

ing a full-open tab package, pull the ring right upward as shown in Eigure B.6. Reafl the
strength at the time of pulling upward. Then, open the lid until it iss<completely taken off.
e maximum tensile strength at that time.

Figure B.6 — Illustration of mechanical tensile measurement

ing a stay-on tab package,read the tensile strength at the time of raising the ring at an angle
shown in Figure B.7.

Figure B.7 — Illustration of mechanical tensile measurement

c) For testing package with a tab-covered lid, raise the ring until it becomes horizontal as shown in
Figure B.8. Pull the ring in horizontal direction until the side of the lid breaks. Raise the ring at an
angle of 135°and pull it in the raised direction. Read the tensile strength at that time.
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Figure B.8 — Illustration of mechanical tensile measurement
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Annex C
(informative)

Relation of human strength and dexterity to the opening of packages

C.1 General

Human strgngth and dexterity varies as a function of many variables (e.g. age, gender, hea&ﬁ

physical co
consistent

This Annex
capabilities

C.2 Strength

C.2.1 Tor

Strength of

dition). Mechanical testing methods as described in Annex A and Annex B pr
nd reproducible data on the physical characteristics of the (opening part of)~the pac

of the user in opening packaging. '<\

O
s\\%

«©
)

ue forces

users while accessing packaging has been determinﬂgsing a device similar to the
shown in Figure C.1. 5\0

and
vide
kage.

lescribes the methods available for (and some key results obtained with) c&%cterizmg the

one

£ 40 .
[0}

OFemale

7
7 Male

T T
‘Jar’ torque Fixed - Right Hand Fixed - Left Hand

Figure C.2 — Graph showing comparison between fixed lid and “jar” measured torque
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Female strength is typically half that of men. Strength is seen to decrease with age for both genders but
is, however, more marked in women and the rate of decline is most marked over 70 years of age in line

with

other strength data.[13]

C.2.1.1 Effect of grip

Standard Torque meters as described in Annex B (see Figure B.1) hold the jar or bottle vertically and the
torque is generated using one hand. Users rarely employ this technique generally using one hand to grip
the jar and the other the lid.

Furthermore, users tend to employ a wide range of grip types with smaller jars than larger diameter

jars. [T Hand size 1s seen to elfect grip choice and hence, torque, as women on average have smaller

hands than men.[14] Also, users rarely clamp the jar and use one hand to gain access and

use a range

of grfip styles using both hands. The effect of the torque produced held freely (‘Jaritorqye) and then

clam|

C.2.2 Pinch and pull forces

The
the H

ed is shown in Figure C.2.

brips most relevant to the ability to access flexible packaging is pinch*pull strength usually using
ulp Pinch Pull (PPP) (pad of the thumb opposing the pad of the ‘index finger) (see Figure C.3 for

illusfration) and the Chuck Pinch Pull (CPP) (the pad of the thumb Opposing the pads of the index and
middle fingers). These grips were used in a study by the UK Depaftment of Trade and Indulstry (2000).
Reference [15] has shown that the Lateral Pinch Pull (the padj)of‘the thumb in opposition tp the side of

the i

hdex finger with the rest of the fingers backing it up, LRR)'is also used by consumers.

R
o

The Pulp Pinch Pull (PPP) grip The Chuck Pinch Pull (CPP) grip

The taterat pinch puli (EPP) being used to opem a tid away and towards tire u

Figure C.3 — Typical pinch grips used

er

Peel strength to open packaging of this type is generally low as compared to maximum pinch and pull

forces generated by users. Figure C.4 shows typical pinch-pull forces generated by users
shows user forces of comparable magnitude.

© ISO 2015 - All rights reserved
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This indicates that access to packaging of this type might more likely to‘be one of dexterity r

than of strepgth.

C.2.3 Squleeze forces

Squeezeforges canbedetermined by usingnon-invasive force sensors. These sensorsallow the produ
of force-timpg or pressure-time data. Peak force against age:can then be determined. Figure C.5 s

21-30

31-50

51-60

Test Candidate Information

61-70

71-80

81-90

Figure C.4 — Pinch pull force (DTI 200)

this type of data for four different pack formats and contents:

n
o
S

Max Hand Grip Force Vs Agé.For Female

®
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hows

Figure C.5 — Max hand grip force versus age for four different product types

As with other forms of packaging, specific grips are employed to squeeze flexible packaging of this type
however, it can still be seen that, like torque strength, squeeze strength decreases with age. Squeeze
strength is also lower for females than males.

C.2.4 Other factors: effect of diameter and friction

While age, gender, grip, and wrist strength will affect the forces applied by a user,[16] there are two factors
beyond the users control, namely, diameter and friction coefficient between the user and the product.

20
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The frictional coefficient between finger and hand can quite considerably. The slip forces for oily
conditions are shown in Figure C.6 for different ages and sexes. As can be seen, the forces are mainly
well above the opening forces measured (see Figure C.7) so it should be possible for most users to open
the pots even with oil on the tab. With oil though, more elderly female users might have problems as the
minimum forces come close to the forces measured for pot opening.

120
| Oil Max
100 + 0 Oil Min
Z 80 -
3
5 60
[N
5 40
0
M|F|M|F M|F M|F M|F
21-30 | 31-50 | 51-60 | 61-70 | 71-80
Age/Sex

Figure C.6 — Slip forces for oil against a PP packaging material

Force/N

Time/s

Figure C:7.~ Typical peel strength for lidded product

Similarly, the friction coefficient can have a major effect on the likelihood of access to other forms of
packpging. Reference [17) showed that a small change in friction coefficient can have a majjor effect on
accegsibility. Jars withlacquered aluminium closures were found to be less likely to be able fo be opened
than|lacquered tinplate.

C.3 | Dexterity

For ¢ettain pack types, dexterity can be the limiting factor for opening. Dexterity can he measured
using peg-board type test Such as the one Shown below. A Series of tests are undertaken placing small
pegs into holes on the board from which a dexterity score can be determining. An example of users
undertaking this test is shown in Figure C.8.

Normative data produced by Desrosiers et al. in a study of 360 aged 60 years and over, confirms that
dexterity does reduce with age. In this study, the rate of decline varied between 1,1 % and 1,7 % per year
depending on gender and test.
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Annex D
(informative)

Consumer panel test for ease of opening

General

This

D.2

D.2.

Knoy
cons
of of
easy
imp4

To li
metH

Pane
The
Rand

The ]

given in Table D.1.

The j

type
ther]

Annex is a modified version of CEN/TS 15945:2011, Annex A.

Panel test method

I General

ving that strength in the hands reduces with age, a panel test\method that focuse
imers with less than the average hand strength can help to gain a new perspective
ening of packaging. Packaging that is easy to open for eldérly consumers will, in mc
for the average consumer to open. It is recognized that there will be consumers w
irment that this International Standard cannot represent:

mit the size of the test panel, while maintaining the“validity of the test results, a seq
od is used. Groups of 20 panellists are selected a§'described in Table D.1.

llists who need reading glasses should weanithem during the test.
urpose of the test shall be explained in reasonable detail, but no opening demonstration s}
omization shall be the guiding critérion in panel selection.

0 valid panellists shall be randomly selected between the ages of 65 to 80 according tq

panellists shall indicate for every packaging tested if they have experience with identid
5 of packaging. The-information shall be presented in the test report, but shall not be
esult of the test.

Table D.1 — Composition of the test group for sequential testing

s on elderly
on the ease
st cases, be
ith extreme

juential test

hall be given.

the criteria

al or similar
decisive for

Agerange Male Female Total
(years) % % %
65 to 69 10 25 35
70 to 74 10 25 35
75 to 80 10 20 30
Total 30 70 100

When a test group of 20 panellists have completed the test, the total number of failures noted is
summarized. A mean value for each satisfaction score is calculated. The score for the phase of opening
is the crucial score for pass or failure.

If the mean value for the satisfaction score for opening is equal or more than three (with a scale 1 to 5),
the test is noted as a success, as noted in Table D.2.

If the total number of failures recorded is more than what is noted in Table D.2 for the number of
panellists tested, the test can either be interrupted or continue adding another group of 20 panellists

© ISO

2015 - All rights reserved
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Table D.2 — Sequential test method

Number of panellists Number of successes Number of failures Confidence intervals
recorded recorded (%)
20 20 0 85 to 100
40 38 2 82t0 99
60 56 4 83 to 97
80 75 5 85to 97
100 94 6 87 to 97
NOTE The §onfidence interval gives an indication of the reliability of the test and has been determined assuming a]95 %
:(:(;fi(ljge?_ce leyel. Detailed analysis of how these confidence intervals have been determined is outlined in Referencef [18]

Hazardous products are not to be used in the panel tests and should be substituted where necegsary
with harmlgss alternatives with similar physical characteristics.

D.2.2 Flow chart describing panel test

Step 1: Testing the

effectiveness of opening

Step 1 Step 2: Testing the
efficiency of opening
Step 3: Testing
satisfaction with

opening

Preparation of test

Y

Test 20
Panellists

A

(Table D.1)

Continue

Acceptance criteria
met?

(Table D.2)

Decision, continue or
stop test

Stop
Y v
Approved, easy to .
open. Record failure

Y

Test report

Figure D.1 — Flowchart for testing the ease of opening
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D.2.3 Test procedure

D.2.3.1 General
The test will be carried out in three steps, each one of the steps representing one evaluation criterion.

Each panellist shall be given a sample of packaging together with only such written instructions on how
to open it properly as will be printed in or on the packaging when supplied to a consumer.

Although the test can be undertaken in a public place, individual testing of panellists shall be done in private.

The wse-of-teolsshewld-be-discouraged-unless-thepackagingexpheithrsuggeststhata+tepl should be
used|(i.e. scissors) or that the tool is integrated in the packaging.

If the packaging is intended to be opened without a tool but the panellist requests a tool ir] order to be
able to open the package, it should be noted as a failure.

The test supervisor shall explain the test protocol found in D.3.2 to the panellists and inform them
that the opening system of the packaging under study might differ from packaging with sinilar design
prevjously known to the panellists and that they should read any suppliedinstructions. No demonstration
of how to open the packaging shall be given.

If mqre than one packaging is tested at a single occasion, the order of packaging to be tegqted shall be
randpmized. Packaging with identical opening systems shall riotbe tested at the same time,.

The panellists shall go through the relevant opening steps.while the test supervisor times(the test and
fills put the test protocol, the satisfaction score should, rowever, be noted by the panellist.

NOTH It is often valuable for representatives from the manufacturer to participate during the tests as

obseyvers. To participate creates good insight and ufiderstanding of the difficulties experienced By consumers
when handling packaging.

D.2.3.2 Step 1: Testing effectiveness of opening

A period of up to five minutes should be allowed for the panellists to open the packaging; the panellist
should not be informed about the time limit set. In this period of time, the panellists shal| familiarize
theniselves with the packaging to be tested by studying the opening instructions.

If a panellist is unable to perform the opening in a period of five minutes, the test shall be stopped and
the fact noted.

D.2.3.3 Step 2:Jesting efficiency of opening

After step 1,the panellist shall be given a new identical packaging with a request to open|it. The time
used|to perform the opening of the packaging shall be recorded by the test leader.

The testshall be stopped if the packaging is not opened after maximum 1 min.

D.2.3.4 Step 3: Testing satisfaction with opening

After the opening of the packaging has been successfully performed, the panellist shall try to take an
intended quantity of the contents from the packaging (tools, such as forks, spoons cups, etc. should
be provided to the panellists, if necessary). In the case of a reclosable packaging, after first opening
the packaging, the panellist shall proceed to close the packaging. A maximum of five minutes will be
allowed for the whole testing procedure (opening, take the intended quantity, and, if relevant, reclose
the packaging).

When the panellist has performed these steps, the closed packaging shall be submitted to the test
supervisor to confirm that the packaging has been properly closed. If the packaging is not properly
closed, it shall be recorded by the test supervisor.
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Afterall the steps of the opening procedure have been performed, the panellists shall be asked to indicate
their degree of satisfaction with the opening process. The satisfaction score will be given separately for
the three phases; opening, portioning, and closing, as well as an overall judgement of the whole process.

D.2.4 Evaluation of results

D.2.4.1 Effectiveness of opening

If a panellist successfully opens the packaging within the test period of five minutes, the test shall be
noted as a success.

If a panellis
intense pain
reason for f3

D.2.4.2 Efl

During the §
If more tharj
achieve effi
the opening

D.2.4.3 Satisfaction with opening

After the op
been closed
for the open
the score sh

To be appro
on the smilg

[ is unable to perform the opening in a period of five minutes or chooses to give up d
or other reasons, the test shall be interrupted, the result shall be noted as a failure;an
hilure shall be noted.

ficiency of opening

econd step of the test procedure, the time it takes to open the packaging shall be reco

one minute is needed for a panellist to perform this step, this shall-be noted as a failu
iency of operation. Time shall be recorded when the test leadet, tells the panellist to
process.

ening procedure has been performed, the quantity taken and, if relevant, the packagin
the panellist is asked to indicate their degree ofsatisfaction. This shall be done separ

a1l be 1.

7ed, the satisfaction score for the opening process should reach a mean value of 3 or h
y scale for the total group, described.in Figure D.2.

HNHOOO

e to
the

-

ded.
re to
start

o has
ately

ing, the portioning and the closing process. If the panellist is not able to open the packalging,

gher

HBxtremely Dissatisfied Neither Satisfied Extremely
dlssatisfied satisfied or satisfied
dissatisfied
Figure D-2—Smiley-seale
The smileys correspond to the values 1, 2, 3, 4, and 5. No intermediate measures are allowed.

The nature of any difficulties encountered by panellists and the satisfaction scores for the portioning
and closing, as well as an overall judgement of the whole process, should be provided as feedback to the
manufacturer of the packaging.
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Results

1 Testreport

At least the following information shall be recorded by the test supervisor:

a) reference to this annex (i.e. Annex D);

b) date(s) on which the test was carried out;

c) name and address of the organization ordering the test;

d) mame and address of the organization carrying out the test;

e) the name and address of the manufacturer and/or filler/packer of the package tested;

f) mame(s) of the person(s) supervising the test;

g) mames, addresses, and descriptions of the test locations;

h) mumber, age, and gender of panellists tested;

i) gpecification number, drawing numbers (if available), photograph, and a complete descr

ackage tested (this should include package dimensions andsmaterials);

i) I—:dicate which steps were undertaken in this test (openiing, portioning, and closing);
NOTE If the test results obtained are used to compare overall satisfaction of different p4
¢ssential that the same steps have been undertaken intall tests performed

k) direct quotation of the exact instructions, et¢;given to the panellists during the test;

1)  ¢opy of the manufacturer’s instructions.6n opening and closing the packaging given dui

m) ¢verall test results for effectiveness;éfficiency, and satisfaction with opening;

n) datisfaction scores for each step undertaken (opening, portioning, and closing);

0) d¢opy of the test protocols.(Ahnex D);

p) ¢xecutive summary,

The nature of any difficulties encountered by panellists should be recorded, including but n

the fpllowing:

— any specific'difficulties in manipulating the pack and/or its opening features;

— anygpecificdifficulties in reading and /or understanding how to access and use opening/clos

— ny cpprifir issues where the pnrlmging failed to work as intended

iption of the

ckaging, it is

ing the test;

t limited to,

ing features;

The client may specify other questions or observations of interest that the test supervisor should note in
the test protocol. A copy of the test protocol and an executive summary should be provided to the client.

© ISO 2015 - All rights reserved
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D.3.2 Test protocol

Sample ID and sample randomization (n of N):

Supervisor ID: Panellist ID /no.
Age: Gender: (M) []
® O

1} Questions for selecting the panellist

Djo you normally wear reading glasses?

Djo you have them with you?

(If the answer to question one is yes and two is no, the panellist shall be excluded from the test)

2| Knowledge of sample for test

Have you had experience with identical or similar types of packaging and/or(closure mechanisms or
systems?
vps O No [ Not sure []

(The information shall be presented in the test report, but should not be\decisive for the result of the test)

3| Effectiveness of operation

=

(as the panellist able to open the packaging for the first tinye within 5 min?

Yps [] No [

(Reasons for failure shall be noted! Observationsatthe supervisor’s discretion)

Niotes and observations

4| Efficiency of operation

How long did it taketo open the packaging? Time (s):

(Max. 60 s. The/elapsed time and reasons for failure shall be noted by the supervisor)

2

lotesand observations
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5. Satisfaction with opening

(Note that the mark of satisfaction shall be placed by the panellist!)

After having performed all for the test relevant steps, the panellist should be asked to mark the smiley best
representing their satisfaction with the packaging tested.

5.1 Opening the packaging

ISO 17480:2015(E)

Extremely Dissatisfied Neither Satisfied Extremely
dissatisfied satisfied or satisfied
dissatisfied
5.2 Taking the intended quantity of the contents
Extremely Dissatisfied Neither Satisfied Extremely
dissatisfied satisfied or satisfied
dissatisfied
5.8 Re-closing the packaging (if applicable)
Extremely Dissatisfied Neither Satisfied Extremely
dissatisfied satisfied or satisfied
dissatisfied

© ISO 2015 - All rights reserved
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5.4 And an overall judgement for the packaging tested:

Extremely
dissatisfied

Dissatisfied

Neither
satisfied or
dissatisfied

Satisfied

Extremely
satisfied

(Any spilldge during opening shall be noted by the test supervisor and optional client questions can pe

recorded)

Notes and|observations
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Annex E
(informative)

Relation of human cognition to the opening of packag

E.1 General

The pbility to analyse, process, and comprehend instructions on packaging is related -t
cogniitive ability. Important aspects of cognition are the visual and tactile acuity of theaser
describes the generic aspects characterizing the cognitive ability of the user in opening pa
specjal emphasis to visual and tactile information presentation.

E.2 | Cognition

Cognition is a group of processes such as memory recall and attention that enable decis
problem solving, and the use of language. Many factors can affeCt a person’s cognitive abi
affedt their decline or otherwise. Lifestyle issues such as smoking and contextual issues such
playing games, or loneliness will all, to some degree, affect a person’s cognitive abilities.[20]

Ageifanimportantfactorinany case: mostresearchindicatesthatfrom 60 years onwards, mos
will §tart to experience some decline in cognitive skills(particularly those associated with me

Cogtlitive aspects include memory, carrying ouf-complex tasks, time need to acquire
information, recognition and comprehension efihew information, reactions, language and
intellect, all of these aspects showing age-related reduction and impairment.

Figure E.1 shows data for age-related.changes of inductive reasoning, spatial orientation
speefl, numeric ability, verbal ability,\and verbal memory.[21]
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Age

Figure E.1 — Cross-sectional data from The Seattle Longitudinal studyl21]

E.2.1 Memory and ageing

Declining memory is reported by virtually all older adults over the age of 60. However, memory should

notbe considered as a single entity but combination of several memory systems such as episo

dic memory,

working memory (short-term memory), semantic memory (long-term memory), and sensory memory.
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Episodic memory and working memory can decline rapidly in older adults(22] while memory for
perceptual information and general knowledge hold up well. So, for example, an older person might go
to the refrigerator but then forget why, i.e. they know what the refrigerator is for but forget why they
wanted to access it.[20]

This difference in memory affects older persons packaging use in several ways. The use of semantic
memory and general knowledge enables older people to build up a set of skills through the life course.
Reference [23] showed that when faced with difficult to open packaging, many older people had developed
“coping strategies” to enable access such as the use of a tool, a rubber mat, and that more coping strategies
were seen across more people as they aged until the best strategy was chosen (see Figure E.2).

35

Percentage of test population in specific age brackets using specific tools to aid opening of jars

30
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Figure El2 — Graph of total test population broken down by age group and coping strategy
employed

The decline |n processing skitls\and working memory indicate that older people will have more diffifulty
multi-taskirlg, particularly if those tasks involve high memory loads[24] information processing and
understandjng grammatical complexity. Further work by Sorensen[25] studying understanding of
packaging labelling asing eye tracking software showed that older users dwell times and what|they
looked at were differént than younger users with older users using more of their semantic memory
using what [thecauthors term “factual knowledge” and relying less on “signpost” knowledge lafgely
ignoring sy1|11bols. Designing opening methods and locations taking account of these cognitive aspects
and declinesof ofder peopie INcreases ease of opening.

E.3 Three sensory aspects affecting cognition

E.3.1 Vision

Clear and precise visual information for opening locations, as well as for way of opening, helps users
to open packages easily. Different aspects of visual functionality might concern with finding and
understanding the opening (e.g. visual acuity, contrast sensitivity, colour perception, and useful field
of vision). Dalkel26] identified five key factors for predicting an object’s visibility, visual ability (acuity),
contrast, light (lux) levels, dimension of the object, and distance from the observer. Due to changes in
the eye, either from ageing or an eye condition, the function of the eye can change leading to blurriness,
loss of peripheral vision, and reduced.
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E.3.1.1 Visual acuity

Visual acuity is the ability of the eye to see fine detail and is used by users to identify graphics and
symbols along with packaging labelling. Being able to see these details can be affected by the viewing
distance, ambient illumination, contrast, and the smallest feature that the retina of the eye can resolve
(i.e. text size or thickness). Reading text has a high visual acuity demand and legibility is affected by the
thickness and spacing and shape of the character.

Reference [27] showed that consumers had more difficultly reading some fonts than others even those
of the same nominal size. However, much of the research to establish exact fonts (serif or sans-serif) that
should or should not be used is inconclusive, general good practice considers fonts with clearly visible
ascepdersamddescenders{suchas—“b*Jamrd—charactersthatavoidconfustorrsuchrasbetween zero “0”

and the letter “O” with decorative fonts (as showed in Figure E.3) avoided, where possiblé.Light text on

a dark background is also preferable than darker text on a light background.

Packaging Packaging Packaging

Figure E.3 — Example of serif font, sans-serif font, and decorative font

E.3.1.2 Contrast sensitivity

Contfast sensitivity is the ability to distinguish between a background and foreground colqur. Contrast
difference is seen to significantly enhance visibility for people'with visual impairments.[25] [£6] For items
with|the same contrast difference, darker backgrounds with lighter foregrounds produ¢e enhanced
contrast difference as shown in Figure E.4. Reference.28] showed that colour contrasts can gignificantly
affedt consumer’s perception of quality and purchase intention.
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Colour discrimination or identification is also significant for accessibility and care is needed on that
approximately 5 % to 8 % of the male population are colour vision impaired. Furthermore, as people age,
the lens becomes yellowed reducing an older observer’s ability to distinguish between white and yellow
and causing issues with certain colour perception such as blue, which looks darker to older people than
to the younger.

E.3.1.3 Usable visual field

The central visual field is used for focusing and perceiving detail. Detection of visual markings such
as for opening position is best at this central field. The useful field of vision can change as a result of
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ageing or defects, resulting in a loss of visual field. This loss can occur in the centre of the visual field
(central field loss) or from the outer edge of visual field (peripheral field loss).When the central field
is obscured, tasks that require perception of detail (such as reading) can become extremely difficult.
People generally adapt to compensate for this loss and attempt to use the peripheral visual field. Loss
of peripheral vision results in tunnel vision and can affect users mobility. Locating opening markings at
positions for easy to find facilitates accessibility.

E.3.2 Tactile sense

Tactile sense is one of touch senses generated by a pressure on skin in a static contact mode, so-called
“passive touch”. The detection of grooves and vibration falls into this category of touch. Tactile sensitivity

also decread
to detect for

Tactile sens

with visual dlisabilities, tactile information is an alternative for visual information to idezitify the loc

of opening. }
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es with age and a small and rapid change of tactile information, spatial or temporal,is
older people.

e is a useful tool to making packages accessible with regard to ease of opening. For pel

L
3

igure E.5 shows an example of indicating opening location by using tactilenotches.

agram from ISO 11156

Figure E.5 — Example of tactile notches t@’indicate the location of opening

atial resolution

tactile information, spatial resolution is one of the most important characteristi
ctile spatial resolution largelyidepends on the part of the body concerned. The most sen;

For fingers, the resolutien’ is approximately 1 mm to 3 mm, with the forefinger havin
itivity.

ution also changes with the type of user task. Figure E.6 shows the following three ty
tactile spatial resolution measured for different tasks:

t a gap with variable width embedded in a rotating rounded surface (left, curve II);

toreco

c)

nize the orientation of a tactile grating pattern with variable width (middle, curve III);

hard

sons
htion

cs to
itive
soles
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The abscissa denotes gap width, grating period, and letter size (in height) in millimetres for each task.
The probability of correct response for detection or recognition is shown as the ordinate. The threshold,
when defined by a 75 % correct response rate, for the gap detection and the grating orientation
recognition is about 1 mm and 2 mm, respectively. For letter recognition, the threshold, defined as 50 %
correct, is 5 mm. The dashed curves, overlapped with curve Il and curve IV in Figure E.6, represent
curve Il scaled horizontally by factors of 1/2 and 5/2, respectively, to make a relative comparison.[8]
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