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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 techni

cal

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 wo
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters
electrotechnical standardization.
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The procddures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for 1
different {ypes of ISO documents should be noted. This document was drafted in accordance jwith
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.bé the subject
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detailg
any patenf rights identified during the development of the document will be in the.Introduction and
on the IS( list of patent declarations received (see www.iso.org/patents).

Any tradel name used in this document is information given for the conveniéence of users and does
constitutqg an endorsement.

For an ejplanation on the meaning of ISO specific terms and{éxpressions related to conform
assessment, as well as information about ISO’s adherence to the W-FO principles in the Technical Barri
to Trade ([TBT) see the following URL: Foreword - Supplementary information

The comnpittee responsible for this document is ISO/TC 215, Health informatics.
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Introduction

Globally, healthcare regulators, medicinal product suppliers, and healthcare providers, among others,
are facing increased pressure to ensure a more secure and safer supply chain for medicinal products.
The primary objective is to ensure optimal patient safety outcomes. International organizations such
as the World Health Organization (WHO) and the Council of Europe, along with many other healthcare
organizations are also seeking robust systems that will deliver outcomes to enhance overall supply chain
integrity, to prevent product falsification and to improve patient safety, especially at the point of care.
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Thijis Technical Specification outlines the requirements to implement international“maching
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information is encoded and captured.

Fu
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stgndard development organizations’ objective. This particular specification focuses on the G

of

Th
eq

'pose of this Technical Specification is to provide guidance for machine-readable codihg

lingonmedicinal productpackagesinthehealthcare supply chain.Itassistsall stakeholdersi

pective enterprises with a particular attention to Health Informatics. In that respect, it con
11615.

AIDC offers a wide spectrum of potential solutions, particularly ferydata carriers such as
has highlighted the importance of properly defining data structures to prevent ambig

StandardsY.

lipment, medicinal products, etc.) in healthicare around the world use the GS1 System of

bally harmonized and interoperable standards for wide scale international implementation.

e, the core
based on
|

p-readable
plement,

e, and optimize Automatic Identification and Data Capture Identification (AIDC) technologies in their

hplements

barcodes,
hity when

'thermore, the semantics of data carried can be defined/by a number of organizations (4lso called
suing agencies”), some with commercial activities, some with a national emphasis, and others with a

51 System

e majority of supplies (such as processed;food, office supplies, apparels, medical devices and

Standards

fo] AIDC as it is multi-sectorial and a globally implemented system of standards. Interoperabjlity along

the supply chain is easier to achieve onge a single system of standards is used in any market

he

hlthcare.

including

Thiis Technical Specification isqintended to guide healthcare packaging designers, regulatary affairs

Sp

bcialists, logistics operatorsyand others to implement AIDC solutions for healthcare.

1) GS1is a registered trademark. Any trademark used in this document is information given for the convenience
of users and does not constitute an endorsement.
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TECHNICAL SPECIFICATION ISO/TS 16791:2014(E)

Health informatics — Requirements for international
machine-readable coding of medicinal product package
identifiers

1 _Scope

Thlis Technical Specification provides guidance on identification and labelling of medicinal products
frgm the point of manufacture of packaged medicinal product to the point of dispensing the groduct.

Thiis Technical Specification outlines best practice for AIDC barcoding solutions forapplicatipns. Users
cap, however, consider the coding interoperability requirements for other AIDCtechnologies|e.g. Radio
Frequency Identification (RFID).

2 | Normative references

The following documents, in whole or in part, are normatively féferenced in this document and are
indispensable for its application. For dated references, onlythe edition cited applies. Fof undated
references, the latest edition of the referenced document (iggluding any amendments) applieq.

ISQ 11615, Health informatics — Identification of medicinal products — Data elements and striictures for
theg unique identification and exchange of regulated medicinal product information

ISQ/IEC 15415, Information technology — Automatic identification and data capture techniqies — Bar
codle symbol print quality test specification — TWo-dimensional symbols

ISQ/IEC 15416, Information technology —<‘Automatic identification and data capture techniqlies — Bar
codle print quality test specification — Linear symbols

IS) 28219, Packaging — Labelling and direct product marking with linear bar code and two-dimensional
symbols

IS) 22742, Packaging — Linear bar code and two-dimensional symbols for product packaging

3 | Terms and definitions

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

3.1 Terms

3.1.1

applicatiom identifier
Al

GS12) prefix that defines the meaning and purpose of the data element that follows, as defined in ISO/IEC
15418 and GS1 General Specifications

[SOURCE: ISO 19762-1:2008, 01.01.94]

2) GS1is aregistered trademark. Any trademark used in this document is information given for the convenience
of users and does not constitute an endorsement.
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3.1.2

AIDC

automatic identification and data capture

methods or technologies for automatically identifying objects, collecting data about them, and entering
that data directly into computer systems, eliminating manual entry

Note 1 to entry: The methods or technologies typically considered as part of AIDC include bar codes which can be
linear or 2-dimensional symbols and Radio Frequency Identification (RFID) tags/chips.

3.1.3
authentication
comparing the attributes of the object itself to what is known about objects of that origin

Note 1 to eptry: Attributes include unique identifier besides overt, covert, and/or forensic solutions.

3.1.4

BAID_1
unique identifier allocated to a specific batch of a medicinal product which appears on the oufer
packaging of the medicinal product

3.1.5

BAID_2
unique id¢ntifier allocated to a specific batch of a medicinal product which appears on the immedipte
packaging (not the outer packaging)

3.1.6
batch
lot
specific manufacturing release of a medicinal product or item by the manufacturer

[SOURCE:|ISO 11615:2012, 3.1.7 — modified, “lot” was@dded as a preferred term.]

3.1.7
batch number
lot number

identifier jassigned to a specific batch of a medicinal product or item resulting from a manufactur|ng
process afl a specific point of time

Note 1 to eptry: Batch number permits)its manufacturing history to be traced.
Note 2 to eptry: Batch number. is'made of series of ASCII characters.

[SOURCE:|ISO 11615:2012)3.1.8 — modified, “lot number” was added as a preferred term; notes we¢re
added.]

3.1.8
bar code
optical machine-readable representation of data, showing data about the object to which it attaches

Note 1 to entry: Originally bar codes represented data by varying the widths and spacings of parallel lines, and
can be referred to as linear or one-dimensional (1D). Later they evolved into rectangles, dots, hexagons, and other
geometric patterns in two dimensions (2D). Although 2D systems use a variety of symbols, they are generally
referred to as bar codes as well.

3.1.9
dispense medication
prepare and give out a medicinal product in accordance with a prescription

Note 1 to entry: This includes asessing the pharmaceutical appropriateness including decision support.

2 © ISO 2014 - All rights reserved
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3.1.10
falsified medicines
fake medicines that pass themselves off as real, authorized medicines

[SOURCE: European Medicines Agency]

Note 1 to entry: It can be contaminated or contain the wrong or no active ingredient. They could have the right

active ingredient but at the wrong dose.

Note 2 to entry: WHO is using the concept of “Spurious/falsely-labelled /falsified/counterfeit (SFFC) medicines”.

3.111

GT[IN3)

glgbal trade item number

number that is used for the unique identification of trade items worldwide

EXAMPLE 1  GS1 Identification Key which comprises a GS1 Company Prefix, an Iltem Reference and (
EXAMPLE 2  Used to identify trade items such as pharmaceuticals and medical devices.
Note 1 to entry: See Annex C for the relationship between MPID, PCID, and GTIN,

[SOURCE: ISO/IEC 15420:2009, 3.7 — modified, examples added;«note 1 to entry added; di
refnoved.]

heplthcare system
organization of people, institutions, and resources to“deliver healthcare services to meet {
negds of target populations

3.1.13
identification

heck Digit.

git length

he health

w4y information about an object such as a trade item can be found in IT systems such as datapases

Note 1 to entry: It refers to a sequence of characters (numerals and/or alpha characters). The identifier
to pe a unique sequence structured accoerding to a globally agreed architecture or syntax, and can
corjtain inbuilt significance.

3.1.14

identification schema

namespace

container for a set efddentifiers that allows the disambiguation of homonym identifiers r
diffferent identification schema

degcription that is sufficient to represent an object in a given environment identification sche

isintended
or can not

esiding in

ma

3.1-16
machine readable code

code, readable by a machine, that contains information used to establish a relationship between a
physical object such as a medicinal product package and data sources such as medical, production,

logistical and/or reimbursement coding systems

3.1.17
manufacturing/manufacture

process of production from the acquisition of all materials through all processing stages, including final

packaging

3) GTIN is aregistered trademark. Any trademark used in this document is information given for the convenience

of users and does not constitute an endorsement.
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3.1.18

marketing authorization
authorization issued from a Medicines Reulatory Agency that a Medicinal Product may be placed on the

market
[SOURCE:
3.1.19

[SO 11615:2012, 3.1.40]

marketing authorization holder
organization that holds the authorization for marketing a medicinal product in a jurisdiction

[SOURCE:|ISO 11615:2012, 3.1.38, — modified, “for marketing a medicinal product in a jurisdicti

added]
3.1.20

medicinall product
any substpnce or combination of substances that can be administered to human bgings for treat
or preventing disease, with the view of making a medical diagnosis or to restore; correct, or mod

physiolog
Note1toe

[SOURCE:
1 to entry

3.1.21
MPID

cal functions
htry: The same definition applies for animal health.

[SO 11615:2012, 3.1.49, — modified, “(or animals” removed; notes'1-2 removed and a new n
added.]

medicinall product identifier

identifier
ascribed K

[SOURCE:

3.1.22
PCID

allocated to a medicinal product supplementaty to any existing authorization number
y a medicines regulatory authority in a jurisdietion

[SO 11615:2012, 3.1.50, — modified, “unique” removed; note removed.]

medicinall product package identifier

identifier
number a

[SOURCE:
Note1toe

3.1.23
OoID
object idg
globally u

allocated to a packaged medicinal product supplementary to any existing authorizat
5 ascribed by a medicinesegulatory agency in a jurisdiction

[SO 11615:2012, 3.1.563, — modified, “unique” removed; note removed.]

htry: See Annex Cferrelationship between MPID, PCID, and GTIN.

ntifiex
hique\value associated with an object to unambiguously identify it

”

b1

ng

ify

hte

as

on

3.1.24

outer packaging

external c

ontainer in which a medicinal product is supplied

Note 1 to entry: Corresponds frequently to “secondary packaging” (see Annex B).

[SOURCE:
3.1.25

[SO 11615:2012, 3.1.55 — modified, examples and notes removed; new note added.]

packaging hierarchy
relationship between a medicinal product package and its grouping in larger/smaller quantities

» o«

Note 1 to entry: See Annex B for illustration of “primary packaging”, “secondary packaging”, etc.

© ISO 2014 - All rights reserved
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3.1.26

packaged medicinal product
medicinal product in a container being part of a package, representing the entirety that has been
packaged for sale or supply

Note 1 to entry: Corresponds frequently to “primary packaging” (see Annex B).

[SOURCE: ISO 11615:2012, 3.1.57 — modified, note 1 to entry added.]

3.1.27
pharmacovigilance

:2014(E)

science and activities relating to the detection, assessment, understanding and prevention
effects or any other medicine-related problem

[SOURCE: WHO]

3.1.28
PhIPID
pharmaceutical product identifier

idd

No
as

[SC

3.1
RE
ra
wi
tag

3.1
sel
ass

No

ntifier for a pharmaceutical product

fe 1 to entry: Pharmaceutical product: qualitative and quantitative compesition of the pharmaceuti
hdministered to the patient in line with the regulated product information.

URCE: ISO 11615:2012, 3.1.60 — modified, “unique” remaoved; note 1 to entry added.]

.29

ID

lio frequency identification

Feless non-contact system that uses radio-frequéncy electromagnetic fields to transfer d:
attached to an object, for the purposes of attomatic identification and tracking

.30
fialization
igning a unique identifier (e.g. amvmber) to an item (e.g. pack, case or pallet)

fe 1 to entry: This identifier is stored on a database along with other information about thg

manufacturer, batch info, etc). Serialization typically includes randomly selected, encrypted, numeric

nu

3.1
trg
ab
ba

[S(

3.1
ve

meric serial number.

31

ceability

lity to track forward the movement through specified stage(s) of the extended supply chain
rkward the history, application, or location of that which is under consideration

URCE; Global Traceability Standard for Healthcare, GS1, 2009]

.32
rification

bf adverse

Fal product

ta from a

item (e.g.
h] or alpha-

and trace

reading unique identifier numbers and checking these in a database

3.2 Abbreviations

AIDC Automatic Identification Data Capture
PCID Medicinal Product Package Identifier
GTIN Global Trade Item Number (from GS1)
INN International Non-proprietary Name

© IS0 2014 - All rights reserved
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NDC
OID
PhPID

RFID

4 Proc

National Drug Code (from US FDA)
Object Identifier
identifier for a pharmaceutical product

Radio Frequency Identification

edural background

4.1 Ger

Clause 4
and its inf
physical p

Supply ch
identifiers
fight agai
instance)

4.2 Ide

In this Te
trade iten

jeral

pecifies the distinctions between identification and data carriers (machine readable cod
ernational characters). It then focuses on medicinal product and the characteristics of th
ackaging in the marketplace.

hin, traceability, and patient safety require appropriate labelling and the use of packag
(as described in ISO 11615). Since new processes are in development'in many countrieg
hst falsification, reimbursement fraud, etc., 4.7 addresses serialization, namely the unit
dentification.

htification

chnical Specification, “identification” means the way{nformation about an object such a
can be found in IT systems such as databases. It refers'to a sequence of characters (numer

and/or alpha characters). This identifier shall be a unique séquence structured according to a globg

agreed ar

EXAMPLE
one teleph

Uniquene
the same

(or contex
identifier.
the doma
paramour

EXAMPLE
“GS1”. 022
subscriptid

Identifica
correspor]
and Data

Chitecture or syntax, and may or may not contaifvinbuilt significance.

I  The identifier for one pre-filled syringe of\ XY¥Z medication is: 7665431234887. The identifier
ne-service subscription is: 022 592 74 25.

s of the identifier is the key to ensuringunambiguous identification. Itis important to note t
bequence of characters can identify~different items or objects belonging to different doma
ts), but each unique object within-a single domain (or context) shall also have an unambigu
Uniqueness is also governed by the selected identification schema (or namespace) 3
ns (contexts) in which _the schema applies. The identification schema rules are theref
t.

P 7665431234887-uniquely identifies the class pre-filled syringe of XYZ medication in the dom
592 74 25 uniquely identifies a web conference access point in the domain “telephone-sery
n numbers, Switzerland”.

ion is used\in data processing and is usually qualified with an Object Identifier (OID), wh
ds to the'data processing domain. Identification is also used in the Automatic Identificat
Capture (AIDC) process.

EXAMPLE

ng
eir

ng
to
(or

S a
als

1y

for

nat
ns
us
nd
bre

Ain
ice

ich
on

R 0ID < 25111 > delimits the domain “GS1 GTIN” in which prndnrf identifier 766543123488

/ is

unique. OID < 0.0.17.825.0.6.8 > delimits the domain “callingPartyNumber” in which web conference access point

022 592 74

25 is unique.

4.3 International machine readable coding

Machine readable coding is the process to transcribe and capture unique identification from a data
carrier such as a bar code or two dimensional symbols.

Unique coding, as described in 4.2, is required when medicinal products are intended to be used in
the international market, if they physically circulate, or if information about them is used across the
jurisdictions. That means that the domain (or context) is not national or regional, but global.

© ISO 2014 - All rights reserved
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International machine readable coding is not just limited to packaging identifiers; it also encompasses
attributes such as batch/lot number, expiry date, and serial numbers. Depending on medicinal product’s
characteristics, all of these attributes require semantics in such a way as to allow encoding and then
capturing regardless of the origin of the medicinal products. Application identifiers provide the
semantics of the data carried in an international machine readable code, and shall therefore be used
uniformly across the global market.

4.4 Medicinal product

Medicinal productsaretraded invarious packaging configurations, between which thereisanestablished
relptionship. For example, the pharmaceutical product “Painkiller” has a market authorigation for
10P mg tablets (Medicinal Product). These tablets can be packed in 10. Packages of 10.tablets can be
buhdled by 5; bundles can be grouped into cartons of 12 and cartons can be grouped dn'shipping cases

ex B illustrates these relationships referred to as “packaging hierarchy(-There are pumerous
plex situations which are not illustrated in this document but for which the same princjiples shall

apply.
In the packaging hierarchy, each packaging level shall be uniquely identified.

Mddicinal products can be authorized with two or more strengths, each being identifiefd using a
different and unique Pharmaceutical Product Identifier (PhPID}¢“Painkiller” can be marketed|in 100 mg
anfl in 200 mg tablets. Each of these strengths corresponds.to a different medicinal prodyict. There
will be different packaging hierarchies, one for each strength. Again for medicinal product, all levels of
pafkaging require unique identification.

4.5 Labelling

The term AIDC is used to describe the process of automatically capturing (without manual key entry)
the identifier assigned to a product for a given level of packaging using machine readable codling. AIDC
shall be delivered using a range of technologies including optical symbols, e.g. bar codes, radio frequency
idgntification (RFID) technologies, and-biometrics.

Fol more than 40 years, standardized optical carriers such as linear bar codes and two dimensional
symbols have been used by trading partners for AIDC. RFID was once considered as a technplogy that
colild be used for hands-free'mass identification and still remains among the possibilities for the future
AIDC widespread adoptien. Likewise, trading partners have not adopted other AIDC solutions, such as
OdR and biometrics, beeatse of lack of efficiencies, ease of encoding, decoding, and the use of pfoprietary
algorithms. Howevér; the use of AIDC based on standardized optical carriers does offer the possibility
forjusers attain more efficient and effective logistics and material management. For medicinal products,
the possibility.of implementing AIDC at the point of care given is enabled.

The numberof possible optical symbols available needs to be contained and standardized| Effective
AIDC useés globally standardized symbols with standardized globally-agreed data encoded in the
sy nbols This ensures overall eff1c1ency, i.e. the same type data structures encoded in a det of pre-

] attbe D (e.g. food,
medicinal products, office dev1ces etc) As a result, manufacturers shall standardize their production
processes by using consistent AIDC symbols and eliminating variability.

There are many devices and software solutions available for encoding and decoding the data in the AIDC
symbol. All are capable of delivering a wide variety of solutions because of the use of global standards.
Software and devices ensure that they are focused on delivery standard solutions that are interoperable.

Mass production requires high quality label printing. In addition to manufacturers selecting the right
optical symbol (data carrier) and correct data for the symbol, suitable software shall ensure that the
print quality of the AIDC symbol is satisfactory for reading purposes. Testing symbol readability is an
essential process. ISO standards have been developed for testing and measuring the readability of bar
codes. Manufacturers (labellers) shall further pay particular attention to packaging/label design so that

© ISO 2014 - All rights reserved 7
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the placement of labels on package ensures that the AIDC process is not compromised. Data encoded in
the symbol should be printed in human readable format to ensure process continuity where readers
may not be available, or by equipment failure.

4.6 Package identifier

There are a number of identification relationships that should be understood for effective AIDC of
Medicinal Products. This includes the relationship between the Pharmaceutical Product Identifier
(PhPID), Medicinal Product Identifier (MPID), Packaging Identifier (PCID), Marketing Authorization
number, and Global Trade Iltem Number (GTIN). The relationship between the Marketing Authorization
number and the GTIN varies depending on regulatory framework. There are two main scenarios:

— The Marketing Authorization number and the GTIN can be the same (i.e. the same segquence of
charaters). Examples of this situation can be observed in the US or in France (see Annex D).

— A ssingle Marketing Authorization number is delivered by a central Regulator for different markets.
Differlent GTINs shall be used to distinguish the different packages of the same\medicine as the
actua] packaging differs from one market to another. An example of this situation is seen in Eurqpe
(i.e. thereis central marketing authorization, but there is country specific packaging in the Europgan
Member States). The Marketing Authorization number issued is related.to-the GTIN in a databdse,
not vip AIDC.

Annex D illustrates the current scenario in some countries.

The GTIN{14 standard is defined as the unique 14-digit identifier for items; it includes, in sequence, the
following

a) Indicator digit: The indicator digit is a one-digit logistical’code, which value can be a zero (0);

b) Counfry code: The country code is the country codg;corresponding to the GS1 member organizatjon
of whjch the brand/license owner is a member;

c) Brand/license owner code - Company prefix:"The brand/license owner code is a code allocated to
the bfand owner by the GS1 member organization of which the brand/license owner is a member;

d) Prodyct code: Product codes are unique numbers. The value for product code is arbitrary and ig at
the discretion of the brand/licenSe‘owner;

e) ChecH digit: A final digit calculated from the other digits of some GS1 Identification Keys. This digit
is used to check that the data has been correctly composed.

4.7 Serjalization

The seriallnumberdsdan attribute of the product identifier (Global Trade Item Number, GTIN). This megns
thatthe cqmbinationl GTIN + Serial Number provides the uniqueness required to develop tracking and)or
verificatign te the ‘instance’ level of the item for a given level of packaging.

Serial nu bhatc can hoaoitharalnha arnyionric charactrnre Alnbha chavactnre acyunll chanaging o chaen o er
therscanbeeitheralphaornumericcharacters-Alphacharactersraswell changingacharae

set (see ISO/IEC 8859-1:1998 and ISO/IEC 10646:2012 in the Bibliography), requires more space in the
data carrier, but increases the numbering capacity with fewer characters. The user community has

limited the size of the serial number to a maximum of 20 characters.

Serial numbers are allocated to secondary or tertiary level packaging, and shall not be found on the
primary package (unit of use, i.e. blistered solid forms) packaging. A medicinal product marketed in its
primary package [i.e. hospital packaging package (bottle) containing hundreds of solid form] shall have
a GTIN and should be serialized.

When medicinal product packaging is assigned a GTIN and is serialized by the manufacturer at the time

of production, the combination GTIN + Serial Number shall be stored in a database so that events about
each item shall be recorded by supply chain partners.

8 © ISO 2014 - All rights reserved
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5 Usage requirements

5.1 General

Machine readable coding systems (AIDC systems) are both widespread and international. The initial
requirements arose from the need of businesses to implement automated re-ordering from suppliers
(often, wholesalers) and when combined with AIDC at the point of sale, allowed businesses to adopt a
non-specific AIDC schema regardless of product type.

Over the years, AIDC or international machine readable coding has grown in importance. AIDC is now
used for stock management, traceability, patient safety, and in the combat against product falsification.
Clduse 5 provides a review of the business processes and normative requirements.

5.2 Traceability

5.2.1 Principles

For the purpose of this Technical Specification, traceability is considered from the point of manufacture
to the finished and packaged medicinal product, ready for supply according to the market authorization.
Traceability ends when the medicinal product has been dispensed,applied, or administered.

Traceability requires identification and other related information about the medicinal product being
captured or exchanged throughout the supply chain.

Trqceability can be required at different levels of granularity. Depending on regulatory requirements,
trdding partner needs, and business requirements, traceability shall be enabled by productidentification
(leivel one), by production batch and expiry date (level'two), and by serial number, (level thre¢). See 5.3
for more information.

NOTE When identification is required at thellevel of a unique serial number, the term “unique identifier” is
comnmonly used.

EXAMPLE1  European Union, Directive.2011/62/EU of the European Parliament and of the Counci] (...) on the
Community Code relating to medicinal products for human use (...), “unique identifier” in Article 54a, § 2 (a).

As|medicinal products are assemibled in a packaging hierarchy, identification data shall be lapelled in a
mdchine readable form ready for AIDC on each level of the hierarchy.

Eafh level of packaging requiring traceability needs a unique identifier (GTIN). The unique|identifier
shall never be re-used{this applies to all packaging hierarchies). Batch number and expiry dafe shall be
copsistent/identiedal-on the different levels of the hierarchy.

In [some special*cases (for example, kits where two or more different items are grouped in a single
se¢ondary-packaging), the batch number and expiry date applied to the secondary packaging and higher
levels of-packaging refers to the grouping as a whole.

EXAMPLE 2  Sweetdream i.V. in a kit (BAID_1) including a vial with powder (BAID_2) and a second vial with
wateT for Injection (a second BAID_2 Tevel):

5.2.1.1 Repackaging

If for any reason the medicinal product is repackaged along the supply chain channel, this process is
considered a manufacturing step and traceability shall be secured from the original pack to the resulting
‘repackaged’ pack. Subsequently, the re-packager or the local distributor as a contracting party or local
product ‘sponsor’ is legally responsible for the repackaged medicinal product. This change should lead to
anew GTIN (e.g. for changes such as a new leaflet in another language being included in the packaging),
however the assigned lot/batch number and expiry date should remain unchanged.
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5.2.1.2 Compounded preparation

Compounded preparations are medicinal products generally consisting of active substances that can be
combined with excipients, formulated into a dosage form suitable for the intended use (with a patient),
where necessary after reconstitution, presented in a suitable and appropriately labelled container. New
identification shall be issued to these products to secure traceability to the final use.

5.2.1.3 Reconstitution

Reconstitution is the mampulatlon to enable the use or apphcatlon of a med1c1nal product with a
marketing ' [ '
in the summary of product characterlstlcs or the patient 1nformat10n leaflet. The 1dent1f1cat10n ofthe
separate products that are used to make the final product shall be available and linked to.the ngw
product far traceability of the process.

5.2.2 Ne¢rmative options

To enable|efficient and effective traceability, supply chain partners shall use the same identificat{on
schema of data structure, which includes product identification, and if required, batch identificatipn,
and expiry date or serial number. Medicinal product identifiers across all pagkaging hierarchies sHall
never be 1je-used. Standardized data carriers shall also be used, not only te ensure reading devices ¢an
be programmed to capture and process data, but also to provide a rgbust machine readable code for
AIDC that|can be processed automatically regardless of product typé;its supplier, or its origin.

Several jyrisdictions have adopted international machine readable coding for AIDC as a regulatgry
requirement.

EXAMPLE[l  France: Notice to human-use medicinal produet marketing authorization holders and h¢ad
pharmacists of the pharmaceutical establishments cited in article R. 51242 of the French Public Health Code (CFP)
21 Februarly 2007, § 2: “In liaison with the representatives.ef the pharmaceutical industry, the French Agencyl|for
the Safety pf Health Products (AFSSAPS) has selected theprinciple of switching CIP code, from 7 characters tg 13
characters| and from barcode 39 to EAN 128 (combirnied with ECC.200 Data Matrix marking) as per the EAN.UCC
system” (s¢e www.ansm.sante.fr).

In other jyrisdictions, stakeholders have added such a clause in their request for tenders.

EXAMPLER  Spain: “Technical Commission for Health Services Purchasing and Logistics (CTCL)”, Product
identificatjon through shared standards-would lead to the unification of the bar code and symbol system so that
products cpuld be identified automatically by product suppliers through the use of GS1 codes (...)” (see see wyyw.
ctcl.es/).

There arejalso healthcareinstitutions that recommend the use of international machine readable cod|ng
for AIDC fpr their healthcdre product suppliers.

5.3 Measures-to’combat falsification of medicines

5.3.1 Pyinciples

A falsified medicine is one which is deliberately and fraudulently mislabelled with respect to identity
and/or source. Falsification equally applies to both branded and generic products.

Preventing falsification can involve various techniques on the secondary packaging. Together with the
serialization of each medicinal product pack (i.e. use of a “unique identifier”), these techniques can be -
overt, covert, and/or forensic solutions.

In addition, the user community has recognized that serial numbers shall not be issued sequentially (as
sequential numbers can be predicted by non-authorized persons) but in a pseudo-randomized manner.
Falsifiers face greater difficulty with randomly generated serial numbers. Pseudo-randomized means
that each serial number remains unique but over the range of numbers that is not predictable. Serialized
numbers shall never be reissued.

10 © ISO 2014 - All rights reserved


http://www.ansm.sante.fr
http://www.ctcl.es/
http://www.ctcl.es/
https://standardsiso.com/api/?name=fea4bcc52674b884e998ff0998e38049

ISO/TS 16791

5.3.1.1 Using serialization

:2014(E)

Using the product identifier GTIN and a serial number to create “unique identifier”, there are two main

app

roaches to fight against medication falsification:
product authentication;

supply chain integrity (example with ePedigree).

5.3.1.2 Product authentication

The product shall be authenticated at the end of the supply chain by validating, in a databaseé,
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1 shall not have already been verified by another supply chain partner. It is asstimed tha
hentication of GTIN and Serial Number corresponds to the authentic item.

serialized product exists), or if the unique identifier is not referenced/in the database (i.e
tance of the product was never created by the manufacturer).

ntifier, all of the medicinal product packages under review shall be considered suspicid
ond scenario, when one or more supply chain partners issuéa'database query for an unknoj
ntifier, all of the medicinal product packages under reviéw shall be considered suspicious.

.1.3  Supply chain integrity

bply chain integrity consists of collecting and sharing information of the medicinal producf
bply chain at each point in the journey, i.e: ffom the manufacturer to dispensing or admi
fhe medicinal product to the patient. At éach step in the journey, each event shall be rec
ked to the previous and subsequent event. The integrity of the supply chain shall be verifi
p in detail. Incoming medicinal prodticts, without the integrity of previously recorded stef
fected and considered as suspicious:

.2 Normative options

nufacturer representative associations recognize that product serialization and the {
fa processing provide-additional security against falsification. This shall be achieved whe

orithms (this¢provides unique product identification). Each manufacturer shall implems¢

same timeensure that each serial number remains unique.
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For supply chain partners, such as logistics service providers, it may not be possible to access individual
serial numbers on the secondary packaging because they were enclosed in tertiary units, e.g. logistic
packaging. In this situation, machine readable codes on the tertiary level packaging should be used
for tracking and tracing (see Annex B). If supply chain integrity is required, then manufacturers shall
aggregate and share the product identification and serial numbers of all items in a tertiary or higher
package level.

Printing pseudo-randomized serial numbers is an in-line process which takes place during packaging.
When selecting printing solutions, particular attention should be given to:

— printing speed (i.e. line speed and ink drying time);
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— verification speed (i.e. in-line reading device to capture the printed symbol and verify data content
and then eliminate non-readable or damaged packages, etc.);

— printing quality (readability of symbols, according ISO/IEC 15415).

Repackaging or re-labelling of products can be accidentally or deliberately used to change the product
expiry date and therefore undermine patient safety. A database should be set up by the manufacturer
to allow the supply chain partners and, possibly, the patient access to the initial assigned expiry date.
A query, with a scanner or mobile device, using the unique identifier on the package should allow the

patient to look up and access the information and compare it with the date on the label. If the dates are
different, the prnr]nr‘f canbeunsafe to use

5.4 Improving patient safety at point of care

5.4.1 Principles

Following| the release of the 1999 Institue of Medicines (IOM) report(29] “To err is human”, several
discussions took place about how medication errors, which are a significant part of the healthcare
system dysfunction, could be reduced and eliminated. At this time, the US-FDAproposed a rule for the
identification of medicines down to the unit-of-use level (i.e. pre-filled syringe, blistered sold forms,
etc.). Conqurrently, a number of hospitals in The Netherlands and Belgiunxstarted to work on “bedsjde
scanning’} Since the IOM report, research, reported in academic publications, has demonstrated the
effectivenjess of “bedside scanning”, i.e. AIDC at the point of care. Thisyhas resulted in implementatigns
in numerq@us countries. International machine readable coding entables the infrastructure for AID( at
point-of-care. It allows healthcare providers to implement better patient safety using scanning at the
point of cgre. This is independent of the supplier or/and the geographic origins of the product.

Identification of the product shall be captured by AIDC at the point of dispensing and prior to medicat]on
administrjation to improve patient safety at the point6f care. Cross-matching shall be processed wijith
patient’s ¢lectronic prescription. When using AIDC} other benefits such as last minute prescript{on
changes can be highlighted, “right” administratién time can be verified, and patient records shall({be
captured without errors and delays that arise wthen manual recording is used.

5.4.2 NIrmative options

Product i¢lentification shall be the(priority at the point of care. This ensures the correct medicat]on
and strength has been selected. The identification can be simply the GTIN or, depending on the type
of product, the GTIN together(with the batch number and the expiry date. Additional attributes may
be required for special categories of medicines, e.g. biological products, blood derivatives, oncolqgy
products, jor parenteral putrition items.

The GTIN|as an identifier shall remain active, even after the product has been deleted. For medicihal
products :TIN shall never be reallocated.

Regardlegs ofithe supplier, the type of product, or its origin, healthcare providers require consistency in
the identifi€ation data structures and the data carriers (bar codes) in order to implement AIDC at pojint
of care. Likewise, software and hardware vendors require the same consistency of data and machine
readable code to ensure that their products meet the requirements of the healthcare providers’ and are
affordable to implement.

Annex B illustrates that the same machine readable coding system shall be used along the product
hierarchy. Implementation for manufacturers as well as for business users shall be facilitated with
consistency of identifier and symbol. It further reduces the risk of interpretation and de-coding errors.

5.5 Support of healthcare systems

NOTE A Healthcare system is the organization of people, institutions, and resources to deliver healthcare
services to meet the health needs of target populations.
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5.5.1 Principles

AIDC, using international machine readable codes, provides the necessary infrastructure for
automatically capturing and recording data in healthcare systems. The data capture and recording
process usually involves a number of IT systems, such as those for stock management, reimbursement or
cost calculation, and patient electronic health records, e.g. public health initiatives such as vaccination
programmes, should use international machine readable coding for data capture in electronic health
records, as would code scanning at point of dispensing or administration.

Research organizations that collect market data for commercial or academic analysis, profit from

turina tho yunianao idontification aof nraduncte At varianue nadoc and ctaaoc in tho cunnly o i
capturin g the unigue ideptification of productsatvariousnodesand stages in th supphrchain. Some

jurjisdictions have implemented regulatory processes by leveraging international machihg¢ readable
idgntification: narcotic control, track and trace for radioactive medicinal products, etc.

Expmples of other applications where international machine readable codes jprovide benefits in
healthcare IT systems are as follows:

a) | Pharmacovigilance: When patient treatment data are recorded across the commnjunity for
epidemiology purposes, post-market surveillance, and Periodic Safety Reports (PSUR), AIDC shall
ensure that speedy, accurate, and consistent data are captured for accurate and detailed analysis.
GTIN and attributes such as batch number, expiry date, and sérial number are imporfant to be
quoted into pharmacovigilance messages.

b) | Product recall: If AIDC has been used throughout the supply chain to capture medicingl product
identification, this would facilitate efficient realizatiorf.of where the recalled products are located.
In addition, AIDC is used to facilitate accurate retrieval of the recalled products from the storage
locations and help prevent dispensing a recalled product.

c) | Costing: In healthcare, costs are calculated proe€esses such as Diagnose Related Groups DRGs, “cost
based” reimbursement (also called case-based or procedure-based costing), and consumption
reporting. Accurate data capture, for each patient, is a pre-requisite for accurate costing. AIDC is
used to capture product usage ensuring the granularity necessary for accurate costing.

d)| Statistics: Statistics, respecting.privacy of both patients and healthcare providers, are| regularly
produced by various agencies. Statistics are often generated based on raw data collected ysing AIDC
technologies. Accurate and. relevant statistics impact decisions made by companies, healthcare
providers, and public health'bodies.

e) | Regulatory control; Some medications such as narcotics and radiopharmaceuticals have pgrticularly
strict reporting requirement by users to Regulatory Bodies. AIDC is used throughout {he supply
chain, dispensing and administration processes facilitate accurate data capture for [reporting
purposes.

f) | Health programmes: Within healthcare programmes such as homecare treatment ¢f chronic
illnesses/(e.g. haemophilia, diabetes, peritoneal dialysis), AIDC supports supply chain delivery to
the patient.

g) L Mobile technology: AIDC enables mobile technology devices and applications to protect the patient
from harm, i.e. prevent incorrect product being used, highlight batch numbers that should not be
used because of a recall, etc., and populate an electronic patient record by transmitting information
to the healthrecord storage location. Particular attention has to be given to the source of information
to which mobile applications link. Trusted source of information should be certified with solutions
such as HON code (see Health on the Net Foundation, http://www.hon.ch).

5.5.2 Normative options

Fundamentally, healthcare systems (e.g. patient record systems, medication management systems,
pharmacy dispensing systems, procurement systems, finance systems, etc.) shall hold the unique
identifier (and associated traceability information such as batch number, expiry date, etc.) for the
product at the required level of packaging, and link this to the product master data (e.g. description,
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pack size, regulatory information, etc.). Given these, different healthcare systems deal in different lev

els

of product packaging (e.g. the pharmacy procurement system can require identification of the tertiary
level packaging, but the medications management system will require identification of the primary and
secondary packaging), hierarchical linkages between these levels of packaging and their identifiers

shall be established and maintained within these systems.

Public health messages (e.g. pharmacovigilance) and files (e.g. vaccination) shall include prec

ise

documentation with medicinal product’s identification. This is achieved with a GTIN, batch number,

expiry date and, when available, serial number.

5.6 Prdcurementand stock management

5.6.1 Principles

Warehoude and distribution operations are similar in all industry sectors that have~a combiry
product movement-storage-pick operation or facility of any size, whether this faciljtyhandles sin
items, carftons, pallet loads or bulk materials. In recent years, warehouse, distribution operators, 3
inventory|control managers have made significant progress in improving inventery control and st

ed
cle
nd
ck

management in the healthcare sector. The use of international machine reddable codes (bar codgs)

and scanning devices enabling AIDC has improved procurement and stock’management procesg
leading tolimproved supply chain efficiency and performance through mere accurate, readily availa
informatipn.

It is cleay that organizations benefit through efficiency gains and financially when supply cha
warehousg and logistics operations are based on and use internationally standardized and interopera
coding sygtems (i.e. identification systems and identifiers). Standardization, as outlined, offers enhan
supply chpin visibility that assist all stakeholders both ju realizing business efficiencies but also|
improving patient safety outcomes.

The benefits of international machine readable coding can be realized in many areas including
following

es,
ble

in,
ble
ed
in

he

a) Inventory management: Inventory management or stock management are processes that ensyire

that fhe right product is in the rightJplace or is transferred to the right place in the corr
quantity. The processes move stogk to locations that satisfy the production requirements at

lowest handling (storage-pick) cest. The benefits include stock optimization across the packag
hierarchies for procurement @nd order fulfilment requirements, minimising product spoilage 3
wastd, enhancing warehouyse: utilization and improving stock visibility, providing more effici
stock|audit, and detectifigyand managing shrinkage. AIDC, based on international standards,

used throughout the supply chain to capture data accurately for the inventory/stock managem
systems.

ect
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Studigs in the Australian pharmaceutical sector (see Bibliography) have indicated that use of AIDC

(coupled with-electronic messaging) can lead to:

1) dpereased claims: greater than 80 % reduction;

2) decreased hospital receiving time: 15 % reduction;

3) decreased incorrect deliveries: 46 % reduction.

These statistics illustrate that when AIDC is used to capture and record medicinal product
identifiers, it is more efficient, accurate, and effective than manual processes. The benefits of the

inventory/stock management is maximised when AIDC is used.

b) Product safety alerts - product recall: Product safety alerts signal the need to isolate and remove
defective goods from the supply chain. The safety concern can arise due to a manufacturing defect
which can harm the user. While the safety alert or product recall procedures can vary between
jurisdictions, the use of standardized product identifiers in international machine readable codes,
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and where relevant, additional information such as batch, lot, serial number embedded within code,

and AIDC enhances the efficacy of the alert/recall process.

c) Supply chain interoperability: The characteristics and complexity of global commerce has elevated
the importance of interoperability to enhance productivity, efficiency, and competitiveness in many
industry sectors. Data interoperability based on international identification standards is integral to
efficient and agile product life-cycle management systems. A globally standardized product coding
system across all packaging hierarchies is viewed as essential for creating seamless integration
between applications and supply chain partners. Cooperation and information sharing across
organizations helps everyone achieve product quality more cost-effectively while providing benefits

5..2 Normative options

d=l de 1 1 1 1 . LA P BN L |
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Software vendors shall develop solutions for Warehouse Management, Robotic Digpensing, |etc. using
international machine readable coding and AIDC. Using this type of software optimizes/maxjmizes the
benefits and at same time reduces the cost of ownership. The software shall enhable the use pf product
higrarchies, production identification, batch/lot/serial number tracking, “expiry date management,
as [well as managing the space constrained warehouse. In addition, seftware shall include the use of
eldctronic data interchange, by using international standards, so thatcollaborative procesges can be
opgrated with supply chain partners.

5.7 Overview of the normative options

Table 1 shows an overview of the normative options.

Table 1 — Overview.af normative options

(5}6)

Usage require- Medicinal product | Lot/bBatch number Expiry date Serial qumber
ments package identifiers
Trceability (5.2) X X X )
easures to com-
bt falsification of X (X) b
medicines (5.3)
Improving patient
safety at point of X X X
cafe (5.4)
S\tpport of Health¢
cafre Systems (5.5) X X X y
Procurement@and
Stpck Management X X X

6 Economic aspects

6.1 General

Based on Clause 5,implementing machinereadable coding for medicinal productsrepresentsareasonable
investment. The level of investment required is impacted by the local, proprietary, or international

aspects of the chosen solution and by the market and/or the regulatory influences.

This Technical Specification is focused on international machine readable coding and reflects the
experiences reported by a considerable number of users, both manufacturers and healthcare providers.
In some industries, and on a voluntary basis, international machine readable coding has been adopted
and is part of the daily business activities. As healthcare is strongly regulated, this industry has not been
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able to adopt machine readable coding on a voluntary basis. However, where there are opportunities,
adoption of the most widely used international machine readable coding architecture, namely GS1, has
come to reality.

Recentdevelopmentsinthe healthcareindustryare strengthening the need to adoptglobally harmonized
machine readable coding. As regulation requires more granular traceability, adoption of proprietary
solutions will increase manufacturing costs and user implementation costs.

6.2 Manufacturer perspective

and in dif
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medicinal products for specific target markets implies that the packaging has.to be localiZ
ge purposes and for other specific requirements imposed by the regulator. When th
ents include machine readable coding, the manufacturer shall establish”a country spec

't serialization).

is anticipated to gain more global momentum over the medidm term.

lIthcare provider perspective

e providers are at the cross-road for receiving supplies from a wide variety of sources, st
upplies, food, capital equipment, medical devices, and medicinal products. In many wa
hre hubs.

ling standards and IT network architecture, regardless of vendor, has recognized posit
h operational efficiency and consequently, constrained operating budgets. When consider
d safety of patient care, this istwhen the product and supply chain identification keys 3

enter the clinical IT infrastructure. Implicitly, primary packaging level identificat

international machine geadable coding facilitates implementation of verification tasks by {
providers. To avoid any workaround, the data capture process shall be quick and transpare
monized coding and-architecture make possible.
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Annex A
(informative)

:2014(E)

Relationship between PhPID and MPID (Referencing ISO 11615

and ISO 11616)

Introduction

The relationship between PhPID and MPID is explained in ISO 11616, Clause 6. The example and graphic

arg

A.

If4
an
Ph

reproduced below in Figure A.1.

2 Example

medicinal product contains the same elements as defined for a parficular PhPID level, they
identical PhPID. For example, a medicinal product A with a drug substance X, will share
PID1 level with medicinal product B containing the same drug substance X. Furthermore, if

will share
h common
medicinal

product A and B both contain substance X with an administrable dose form Y, but a different strength,
PhPID1 and PhPID3 would be identical, but PhPID2 and PhPID4 levels would have a differgent PhPID
asgigned due to the differences in strength.
a1 :MPID Attribute Set
.= IDMPBrand A 250mg Capsule (Smifh& Co)
( —— 00 :PhPID Set
«link» e,
N Substance_id = pqr999
SubstanceForm_id = stu999
a2 -MPID Attribuh‘iset e Subﬂancestmngthiid = vwx999
q «link» SubstanceFormStrength_id = wzy999
.= |IDMPBrand B 25@mg.Capsule (Jones Bros)
\("(P' ! 01 :PhPID Set
:MPID Attribute Set -,
y === Substance_id = pqr999
.= rand A 125mg Capsule (Smith & Co) | «link» SubstanceFom_id = stu999
P SubstanceStrength_id = xwv999
SubstanceFormStrength_id = vwx999
e4-MPID Atibude Cat e 02 :PhPID Set
— = “links 15 Sub id = pqra99
_=IDMPBrand C 125mg/5ml suspension (O'Hare) ubstance_id = pq
SubstanceForm_id = uts999
SubdanceStrength_id = www999
SubdganceFormStrength_id = xxw999
Figure A.1 — Illustration of the relationship between MPID and PhID
NOTE SOURCE: ISO 16616, 6.1, Figure 3.
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Annex B
(informative)

Packaging hierarchy

Figure B.1 outlines the use of unique product identifiers for each level of packaging (i.e. ‘The Packaging
Hierarchy[J; the relationship between the packaging hierarchies and the use of additional prodpict
attribute |information, including batch/lot and expiry information. Depending on the produ¢t’s
character]stics, labelling (identification) requirements can vary.

Primary Packaging GTIN or

GTIN + batch/lot #exp

Secondary Packaging
GTIN + Batchylot + exp or
GTIpN +'hatch/lot + exp + serial #

GTIN + batch/lot + exp or
GTIN + batch/lot + exp + serial #

GTIN + batch/lot + exp or
GTIN + batch/lot + exp + serial #

Figure B.1 — Packaging Hierarchy

Products jpackaged in primary packages can be used in different secondary packages. For example,
Douréve 30 mg capletsiin blisters of 12 (primary packaging), can be packed in “24” or “96” secondgry
packs. The same Blisters can be packaged for geographical markets (e.g. Switzerland, Belgium). The
manufactyirer uses the same GTIN to identify Douréve 20 mg caplets in the primary package; howeyer,
the secondary packs will have different GTINs. When medicines are labelled with an internatiohal
machine \Feadable code at primary packaging level, as illustrated, the product identification at the
primary packaging level has to be different to that of the secondary packaging.

When applying international machine readable codes to primary packaging, manufacturers must
print the data carrier on a small surface at high speed. It has been demonstrated that DataMatrix
(ISO/IEC 16022) is the best symbol for this type of implementation.
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