International
Standard

ISO 6608-1

Active and intelligent packaging —

Part 1:
General requirements and
specifications of active packaging

Emballage actif et intelligent —

Partie 1: Exigences et spécifications générales relatives a
l'emballage agtif

Firstedition
2024-09

Reference number
ISO 6608-1:2024(en)

© ISO 2024



https://standardsiso.com/api/?name=7e183f7cd04e7c427358ae0e8a6479f3

ISO 6608-1:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=7e183f7cd04e7c427358ae0e8a6479f3

ISO 6608-1:2024(en)

Contents Page
FOTE@WOTM..........o e iv
IIUETO@UICTION . ...t A%
1 SCOPI ...t 1
2 NOTTNATIVE TEEETEIICES .........ocoo ettt 1
3 Terms and definitions..
4 GEIMCT AL ...
41  Concept Of ACIVE PACKAZIING ..ot 3
4.2 Classificatioms T e 4
5 EVAIUATION ..ot g
5.1 General Criteria ..o
5.2 Process model for active packaging evaluation....
5.2.1 General concept of evaluation process model....
5.2.2 Defining functions and intended use....................
5.2.3 Evaluation of actiVe fUunCTIONS ... S
TN Y V{1 )OSt S
6 LAB@ITIIIG ... g e 6
7 Enyironmental cCoONSideration ... s 7
8 TEFETEPOTT ... Fassen e o 7
Annex A (jnformative) Types of active packaging systems by-different functions.................}oe 8
Annex B (jnformative) Examples of test methods for active’packaging............o o, 11
BIDLIOGIAPRY ..o st 13

© IS0 2024 - All rights reserved
iii


https://standardsiso.com/api/?name=7e183f7cd04e7c427358ae0e8a6479f3

ISO 6608-1:2024(en)

Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Active and intelligent packaging, frequently referred to as “smart” packaging, is evolving technology that
can enhance preservation of contained products and communicate effectively to distributors and users.
“Smart packaging” is a general term to describe a large category of packaging that leverages technology to
provide enhanced functionality that goes beyond simply housing a product.

The role of active packaging and intelligent packaging is different. Active packaging is intended to sense
internal or external environmental change and to respond by changing its own properties or attributes and
hence the internal package environment. Intelligent packaging does not change or influence the contained
products but is capable of providing information on the conditions of the packaged products. In general, the
main function of active packaging is to extend the shelf life of a product while that of intelligent packaging is

communid

tion and identification.
Protectior_l Communication
Preservation Identification

Ac

Functions of
packaging

o .

[ive packaging

Intelligent packaging

Key features of active packaging systems Key features of intelligent packaging systems
— Abgorption, adsorption — Senging
— Relgasing (desorption) — Iridicating
— Regulating —.Connecting
As materipls and communication technologies advange,“more products and packaging involve active,

intelligent|
are food a

From a re
in many ¢
European
appropriaf
safe to be

Active and
interactivg
perishablg
in brandin
product w
document

packaging to enhance the product and usepgexperience it contains. The main industr
nd beverages, but it is also applied to a variety of product packaging.

bulatory perspective, active and intélligent packaging is not subject to any special 1
buntries, but there are general coneerns regarding safety, especially on food contact
regulation (EC) No 1935/2004,-concerning a declaration of compliance and the ava
e documentation, states thatiany active and intelligent material shall provide that the
1sed in contact with food @nder specified conditions of contact.

intelligent packaging(AIP) helps to optimize for transport and efficiency in logistics by
and accurate supply chain information. AIP is useful for improving safety and §
and temper sensitive products such as vaccine and pharmaceutical industry. It helps
g and marketing advantages. Ultimately, this technology helps to minimize the pack
Qste by redu€ing unnecessary resources and product spoilage during distribution pr
is intended 'to be used effectively in the development and use of related products in the

ial sectors
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materials.
ilability of
material is
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Active and intelligent packaging —

Part 1:
General requirements and specifications of active packaging

1 Scop

This docuinent specifies the definitions, functional requirements and evaluation criteria of active

2 Nor:\T
The followjing documents are referred to in the text in such a way that some or all of'their content ¢

requiremg
the latest ¢

ISO 21067

3 Term

For the pu
ISO and IE

IECEI

3.1
product
first level

[SOURCE:
3.2

product package

packaging]
[SOURCE:
3.3

ISO Online browsing platform: available at https://www.iso.org/obp

-

ative references

nts of this document. For dated references, only the edition cited applies. For undated 1
bdition of the referenced document (including any amendments)applies.

1, Packaging — Vocabulary — Part 1: General terms

s and definitions

poses of this document, the terms and definitions given in ISO 21067-1 and the followi

pctropedia: available at https://wwfwelectropedia.org/

br higher assembly that is\sold in a complete end-usable configuration

S0 28219:2017, 3.8]

and its contents

SO 21067-1:2016, 2.1.3]

C maintain terminology databases for use instandardization at the following addresses:

packaging.

onstitutes
eferences,

hg apply.

packagin

component

part of packaging that can be separated by hand or by using simple physical means

[SOURCE: ISO 18601:2013, 3.11]

3.4

packaging constituent
part from which packaging or its components are made and which cannot be separated by hand or by using
simple physical means

[SOURCE: ISO 18601:2013, 3.12]
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active packaging
packaging system that actively interacts with the internal environment to extend product shelf life or
improve safety or sensual properties while maintaining product quality

EXAMPLE

3.6

A type of packaging that possesses barrier and protective qualities, such as oxygen scavenging,
moisture scavenging, or microbial control, etc.

passive packaging
packaging with no active materials and components

3.7

active maferiatsamdcompoments

hind components that have the function of extending the shelf life or maintaining ordmp
bf a packaged product that is intentionally designed to contain components that releasg
5 into the packaged product or the environment surrounding the product

materials
condition
substance

3.8
sorption
physical a1

39

absorption

physical o
(e.g.aliqu

Note 1 to enptry: See Figure 1 a).

3.10

adsorption
- chemical phenomenon or process in whieh“ions and molecules physically attach or |
Another phase (e.g. a reagent adsorbed on the surface of a solid catalyst)

physical o
surface of

Note 1 to emtry: See Figure 1 b).

3.11

desorption
' chemical phenomenon orprocess whereby a substance is released from a packaging nj

physical o

nd chemical phenomenon or process by which one substance becomes-attached to anotl}

d absorbed by a solid or a gas absorbed by a liquid)

Note 1 to eItry: The process is the‘opposite of adsorption.

Note2to e

[SOURCE:
material”,

[SO 16559:2022; 3.66, modified — " or through a surface" has been replaced with "a

a)

chemical phenomenon or process by which one state of matter is incorporated into an

try: See Figure 1 ).

'and adsprption” has been removed from the Note 1 to entry.]

roving the
or absorb

ner

bther state

ind to the

aterial

packaging

o O
0©

Absorption b) Adsorption c) Desorption
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absorbed molecules
adsorbent
adsorbate

Figure 1 — Concept of absorption, adsorption and desorption

action to let going into environment or free movement of active materials and components

3.13
regulatin
action to ¢

properly
3.14

verification

confirmat

Note 1 to emtry: The objective evidence needed for a verification can be the resultwof'an inspection or of ot}

determinat

D
=

ontrolling or maintaining the rate or speed of active materials and components)se th

on, through the provision of objective evidence, that specified requifements have been

ion such as performing alternative calculations or reviewing documents.

Note2toe
Note 3toe

3.15
certified 1
CRM

reference

|

try: The activities carried out for verification are sometimes<alléd a qualification process.

try: The word “verified” is used to designate the corresponding status.

reference material

material accompanied by a certificate, ofie or more of whose property values are cer]

ht it works

fulfilled

er forms of

tified by a

to provide

technically valid procedure, accompanied by or traceable to a certificate or other documentation which is
issued by & certifying body

[SOURCE: [SO/Guide 33:2015, 3.2]

3.16

modified ptmosphere packaging

MAP

enclosure pf food in a packagesin which the atmosphere inside the package is modified or altered

an optimujm atmosphere forincreasing shelf life and maintaining food quality

4 General

4.1 Conlcept of active packaging

The mechanism of the packaging system can be characterized as a) passive, b) adsorption/absorption, c)
release, and d) regulation as shown in Figure 2.

© IS0 2024 - All rights reserved
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1

4

G| D

a)

Key

Passive b) Adsorption / Absorp- c¢) Release (desorption)

tion

1
2

packag
conten

NOTE

The applid
the packa
the packa
surroundi

Active packaging typically involve packaging materials, ‘packaging components, and/or

constituen
formulatig
contained

Hence, str

the other part concerns the carriers or passive parts that contain the active component.

NOTE
or plastic s3
with a simp

4.2 Clas
There are

etc. The cl
Types of a

5 Evalu

ing
t

Passive packaging is not a part of this document.
Figure 2 — Characteristics of packaging system

ation of active materials and components to packaging is intended to have a positiv
bed product. The packaging adsorbs chemicals from the product or the environm
bing surrounding the product, or it releases substances/into the product or the en
hg the product such as preservatives, antioxidants, flavourings, etc.

ts that contain a variety of active substances that‘@re incorporated into the packaging
n. These substances improve the packaging material's ability to extend the shelflife of t
inside.

icturally, active packaging consists of two parts. One part includes the active compon
n case of an ethanol releaser, the etharol is absorbed onto a silica gel, which in turn is package

chet. The ethanol is defined as the active component evaluated in this process. Passive packagin
le barrier function are not covered by this document.

sifications

many different types of active packaging systems such as oxygen scavengers, moisture
hssification ofd@ctive packaging is divided into three functions: sorption, release, and 1
‘tive packaging systems according to the active functions are shown in Annex A.

jation

d) Regulation

b effect on
ent within

vironment

packaging
material's
he product

bnts, while

1 in a paper
g materials

absorbers,
regulation.

5.1 Generalcriteria

To declare
a)
b)
c¢) compl
d) confir
e) confir

that a packaging is an active packaging, the manufacturer and/or seller shall

evaluate chemical and microbiological safety;

provide reliable test results to prove shelf-life extending capacity, efficacy of active systems;

ete toxicological, economic and environmental evaluation;
m compatibility with existing manufacturing processes;

m that it does not modify organoleptic properties of foods;
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confirm that it shall activate as needed.
Process model for active packaging evaluation

1 General concept of evaluation process model

Process model for active packaging evaluation is as shown in Figure 3.

Key

£

4 )

Demands from

1 consumer /
customer
N\ J

;toduct
production and

markKet release

define Intended usage and active functions 4 perform safety and toxicological tests

determfine test methods and acceptable criteria 5  confirm the labelling and environmental
requirements

validatg and verify active functions of packaging 6  complete the check list and submit the regort
compohents

Figure-3,— Evaluation process of active packaging

Defing intended usage and/active functions: Prior to developing and placing an active packaging on the
markdt, the packaging-supplier shall identify the function, usage and method of use according to the
targetmarket.

Determine test.methods and acceptable criteria: Determine the necessary requirements and test and
evalugtion methods according to the function, method, and market to be used.

Validaté-and verify active functions of packaging components and/or packaging and improvement
of packaging performance: Collect or generate the data necessary to review the active function and
adaptability of a substance as a packaging material.

Perform safety and toxicological tests: Check safety and confirm existing regional and international
regulations (toxicological, chemical, biological, etc.).

Confirm the labelling and environmental requirements: In addition to checking the environmental
requirements required by the regional and international authorities, it is recommended to label the
packaging to identify what kind of substance has been added.

Complete the check list and submit the report including test results.

© IS0 2024 - All rights reserved
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5.2.2 Defining functions and intended use

In order to be evaluated as an active packaging, the function, intended use and field of application shall be
clearly stated. For example, it is necessary to clearly indicate whether the applied product is food, whether
the purpose is to extend the shelf life, or to provide a function, so that it can be evaluated according to the
purpose of use.

5.2.3 Evaluation of active functions

5.2.3.1 Evaluation of packaging material properties

Material property evaluatlon can Verlfy mechanlcal phy51cal thermal and chemlcal properties. Examples of
test methqd i

5.2.3.2 ollection/generation of the data required

se, such as
erties, etc.
h Annex B,

Reliable data should be collected in a scientifically sound manner depending on the foxctional u
oxygen scavenging, antibacterial and antioxidant properties, and selective gas permeation prop
The data that should be collected according to the function of the active packaging are shown i
Table B.2.

5.2.4 Sadfety

Active packaging shall be suitable and effective for the intended purpose.

Packaging|
specificati
specific m

Any subst
health wh

food under

ds nanopa

suppliers and manufacturers must provide evidence that the active ingredient com
pon restrictions, particularly for food contact substanees, including overall migration li
gration limit (SML) and toxicity profile assessment:

nce or article that comes into direct or indirectcontact with food is subject to alevel of ris
pse constituents can change the composition of food or deteriorate the organoleptic pr
normal and foreseeable conditions. Therisks posed by the adoption and use of techno
"ticles require specific analysis of the-interactions between food and human health.

plies with
mit (OML),

kK to human
bperties of
ogies such

substance.

The activel substances may be transferred‘to product within the legally permissible range of the
However, it should not affect the characteristics of the product.

the active
evaluation

Even in th
substance
and verific

e case of an approvedssubstance integrated with the immobilization technology of
if a chemical reaction; decomposition or decay is expected, the manufacturer's safety
ation of the substafiee’s stability are required.

6 Labelling

active paekaging, the label shall indicate the active substance it actually contains, its alctive state
ble effect. Labels shall indicate sanitary, toxic and recycling or segregation methods.

To declare
and its vis

Labelling ¢ ] ] : )
product shall be carrled out in accordance w1th the relevant labelhng regulatlons For example, to avoid the
contents of a sachet being perceived as edible, the active ingredient shall not be misleading to the consumer,
and the label contains the sentence or symbol "Do not eat" to prevent accidental ingestion.

Released active substances are considered ingredients. Food additives are subject to general labelling
obligations under regional and national regulations relating to the labelling and advertising of products.

In order to ensure the correct use of these packaging materials and containers, not only consumers but also
all stakeholders should be informed properly about the product package containing active substances and
products that have not come into contact with food when placed on the market, for example, antioxidants
released from food, their permitted uses and information on the name and maximum amounts of antioxidants

© IS0 2024 - All rights reserved
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released from the active ingredients. This should be accompanied by other relevant information, such as the
use of these ingredients and their acceptable levels in the product.

7 Environmental consideration

Especially in the food industry, active packaging can have a positive impact on the environment by
contributing to minimizing product waste. However, packaging materials and technologies applied to
active packaging can adversely affect the recycling process, so they shall be separated and discharged, and
consumers should be able to easily remove them.

Active packaging should be designed to comply with ISO 18602, ISO 18604 and ISO 18605 to ensure thatitis
easily separated from other materials and/or does not degrade recycled materials.

8 Testreport
After the artive packaging evaluation is completed, the following information shall be included in a test report:

a) the sample information;

b) the dafte of the test;
c) the n:|tme, position and signature of the person that approved the testteport;
d) arefefence to this document, i.e. ISO 6608-1:2024;
e) the repult(s), the procedures and test methods with documentation to include, but is not limitled to:
— adlescription of the analytical methods used, includifig sample preparation, extraction and analysis;
— aescription of the preparation of calibration standards, QCs, blanks, etc.;

— aflescription of the potential interference;

— asummary of tests performed to determine accuracy, precision, recovery, selectivity, quantification
and calibration limits;

— asigned statement indicating the suitability of the method for its intended purpose;

f) any dgviations from the procedure and any unusual features observed.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Types of active packaging systems by different functions

Based on the functions, different types of current active packaging systems are categorized and described
in Table A.1.

Iable A.1 — rFunctions ol dirrerent types or current active packaging systems

Function Type Description

Sorption Oxygen scavengers |— Removing the oxygen in a package.

It is mainly applied to products that react senSitively to pxygen,
and provides product safety by preventing.oxidation ang inhib-
iting enzymatic browning, improving quality and inhibiting the
generation of aerobic putrefactive mold and harmful ba¢teria. The
activity of the oxygen scavenger. should be in the form of self-acti-
vated, moisture activated, or agtivated oxygen neutralijed when
exposed to UV irradiation,

Moisture absorbers |— Absorbing the moistare*for the proper quality conditions of
the products.

Moisture adsorbentsreduce the water activity of packaged prod-
ucts and improve the quality that affects the physical arjd chemi-
cal reactions catised by water.
In general, moisture softens the tissue structure of the product,
causes deterioration of quality such as the growth of defaying
microekganisms, and affects non-enzymatic browning qr colour
change of product.

Eér most moisture-sensitive products, in order to minint;ze
product quality degradation during distribution, a dehumidifying
product including a separate dehumidifying material is pack-
aged and applied with the target product. In addition, the form

of applying the dehumidifying material to the product i applied
in the form of a sachet, a tray pad or sheet, a packaging ¢ontainer
closure, etc. inside the packaging.

Ethylene scavengers |— Preventing the cause of deterioration metabolism of fresh
produces.
Ethylene is generated along with the respiration of fresh fruits
and vegetables, and increases metabolism after harvestf resulting
in quality changes such as aging.
Removal of the ethylene generated around fruits and vegetables
slows down the aging metabolic rate to secure a long shelf life
along with refrigerated distribution.

Packaging IS appiied In the form of impregnating the ethylene
removal material into the film or in the form of a sachet. A method
exists consisting of oxidizing potassium permanganate or adsorb-
ing and removing it with zeolite, alumina, activated carbon, or the
like.

© IS0 2024 - All rights reserved
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Table A.1 (continued)

Function

Type

Description

Odour and flavour
scavengers

— Removing unwanted odours and flavours.

It can be considered for the purpose of removing undesirable
taste or flavour components and packaging materials from the
packaged product and removing unwanted additives or odour
compounds from the packaging material or preventing material
transfer.

Amine-based alkali compounds generated from proteins such as
packaged seafood have strong unpleasant odours, odours of alde-
hydes and ketones decomposed as a result of automatic oxidation
of fat, and hydrogen sulphide (H2S), which is generated as a result

of decomposition, lowers the quality of products and affects the

commercial value and have a big impact. Silica gel, aotiv
bon, bivalent ferrous compound, and organic acids.such
acid or ascorbic acid, which have the function eof adsorpf
removal, are used alone or impregnated with packaging
It is also a necessary function to solve the{odour of volaf]
compounds (VOCs) generated from reey¢led plastics.

hted car-
as citric
ion and
materials.
ile organic

Carbon dioxide scav-
engers

A large amount of carbon dioxide is’emitted due to the r
roasted coffee or kimchi and the Fespiratory metabolis]
and vegetables, so it shall be rémoved to prevent spoilag
and damage to food packaging-materials through packa
In addition, carbon dioxide is applied for the purpose of
the growth of microorganisms on the microbial surface
cessed foods such asnuts, snacks, cakes, and cheese.

ipening of
h of fruits
e of food
oing.
inhibiting
of pro-

Release
(desdrption)

Antimicrobial com-
pound

— Inhibiting the harmful microbial growth to affect th|
and safety.
The main cause of spoilage of most products is the grow
harmful microorganisms on the product surface. Antiba3
packaging inhibits the growth of microorganisms by tra
antibacterial substances applied to the inner surface of
aging by impregnation or coating to the contents.

I the antibacterial material is transferred to the surfacq
contents from the packaging material and suppresses tH
of harmful microorganisms, there is an advantage in th{
amount of the preservative directly applied to the conte]
reduced and the effect of quality preservation can be ob

e quality

th of
cterial
nsferring
the pack-

b of the

e growth
it the

nts can be
tained.

Antibacterial materials applicable as packaging materialls are

largely inorganic materials, such as silver zeolite, and or
materials such as organic acids such as sorbic acid, prop
and benzoic acid, chitosan materials, and natural compd
as wasabi extract or grapefruit seed extract.

ganic
ionic acid,
unds such

Antioxidant

— Preventing the lipid oxidation that is the cause of pr
degradation.

Oxidation of the product exposed to the environment af
quality of the product. It is a transition process with the

bduct

fects the
principle

£l . 1 1 . 1 -
UIUIIrusioir A vdp ol pPlidST TV AdpUTL AUIUIT LU LT SUl'iditc

f the film

polymer by impregnating the packaging material with an antioxi-
dant material or coating it. As antioxidant materials applicable to
packaging, natural antioxidants such as ascorbic acid, tocopherol,
and non-enzymatic browning products, or phenolic synthetic anti-
oxidants such as BHT(Butylated hydroxytoluene), BHA(butylated
hydroxyanisole), and TBHQ(tert-butyl-hydroquinone) in a certain
amount are used in the production of antioxidant packaging films.

© IS0 2024 - All rights reserved
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Table A.1 (continued)

Function Type Description

Regulation Gas regulators Modified atmosphere packaging (MAP) is a packaging system that
constitutes an optimal gas environment condition for maintaining
the freshness of fresh products, and the optimum condition has a
different gas composition and is configured differently depend-
ing on the quality characteristics of the products. MAP, which is
applied to fresh fruits and vegetables and processed food, has
already been commercialized, and widely used MAP processing
technologies include vacuum packaging, gas replacement pack-
aging, selective permeation packaging and micro-perforation
technology.

Heat regulators Self-heating packaging is mainly applied for the convenience of

heated foods, and uses calcium or magnesium oxidethaf causes an
exothermic reaction with water, and is used for gonyvenience foods,
coffee cans, and instant rice.

Various refrigerants containing a phase change material (heating/
cooling) that gives a function of maintaininga constant femper-
ature in a low-temperature state insidé-the packaging tggether
with insulating packaging materialshave been commertialized
and are widely used in distributiényptrocesses.

© IS0 2024 - All rights reserved
10



https://standardsiso.com/api/?name=7e183f7cd04e7c427358ae0e8a6479f3

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 General 
	4.1 Concept of active packaging 
	4.2 Classifications 

	5 Evaluation 
	5.1 General criteria 
	5.2 Process model for active packaging evaluation 
	5.2.1 General concept of evaluation process model 
	5.2.2 Defining functions and intended use 
	5.2.3 Evaluation of active functions 
	5.2.4 Safety 


	6 Labelling 
	7 Environmental consideration 
	8 Test report 
	Annex A (informative)  Types of active packaging systems by different functions 
	Annex B (informative)  Examples of test methods for active packaging 
	Bibliography 

