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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the,sObject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11238 wps prepared by Technical Committee ISO/TC 215, Health informatics.
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Introduction

This International Standard was developed in response to a worldwide demand for internationally harmonized
specifications for medicinal products. It is one of a group of five standards which together provide the basis for
the unique identification of medicinal products. The group of standards comprises:

ISO 11615, Health informatics — Identification of medicinal products — Data elements and structures for the
unique identification and exchange of regulated medicinal product information;

ISO 11616, Health informatics — Identification of medicinal products — Data elements and structures for the
unique identification and exchange of regulated pharmaceutical product information;

ISO 11238, Health informatics — Identification of medicinal products — Data elements and strugtures for the
uniqye identification and exchange of regulated information on substances;

ISO 11239, Health informatics — Identification of medicinal products — Data elements and structures for
the dnique identification and exchange of regulated information on pharmaceutical dose fofrms, units of
presentation, routes of administration and packaging;

ISO 11240, Health informatics — Identification of medicinal products — Data)elements and strugtures for the
unique identification and exchange of units of measurement.

Thesg standards for the identification of medicinal products (IDMP) support the activities ¢f medicines
regulptory agencies worldwide by jurisdiction. These include @’/ variety of regulatory activiti¢s related to
development, registration and life cycle management of medicinal products, as well as pharmacovigilance and
risk management.

To meet the primary objectives of the regulation of medicines and pharmacovigilance, it is necessary to reliably
exchange medicinal product information in a robust andreliable manner. The IDMP standards thergfore support
the fgllowing interactions:

— between one medicine regulatory agency and another, e.g. European Medicines Agency to [the US Food
and Drug Administration (FDA), or vicg_versa;

— between pharmaceutical companies and medicine regulatory agencies, e.g. “Pharma Company A” to
Health Canada;

— between the sponsor of a\clinical trial to a medicine regulatory agency, e.g. “University X” tq the Austrian
Medicines Agency;

— between a medicine’ regulatory agency and other stakeholders, e.g. UK Medicines and |Health Care
Products Regulatary Agency (MHRA) to the National Health Service (NHS);

— between medicine regulatory agencies and worldwide-maintained data sources, e.g. the Pharmaceutical
and Medical Device Agency (PMDA) and the organization responsible for assigning substan¢e identifiers.

The Tecessary messaging specifications are included as an integral part of the IDMP standards fo secure the

; * Lctad ok
interaetionstisted-above:

Unique identifiers produced in conformance with the IDMP standards will support applications for which it is
necessary to reliably identify and trace the use of medicinal products and the materials within medicinal products.

This International Standard provides a structure that enables the assignment and maintenance of unique
identifiers for all substances in medicinal products or in packaging materials in which medicinal products are
contained. This International Standard sets out the general rules for defining and distinguishing substances,
and provides a high-level model that structures substances and specified substances for the organization and
capturing of data.

This International Standard has been developed using HL7’s Common Product Model, and detailed modelling of
substances and specified substances has been undertaken in that domain. It is anticipated that implementation
will use the HL7 substances implementation guide and messaging to deliver a strong, non-semantic unique
identifier for every substance present in a medicinal product. It is anticipated that a single organization will be
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responsible for the generation of identifiers for every substance and that such an organization would retain the
defining elements upon which the substance identifier was based. At the specified substance level, a more
regional approach may be necessary because of the proprietary nature of much of the information.

The use of the identifier is essential for the description of substances in medicinal products on a global scale.
This International Standard does not involve developing nomenclature for substances or specified substances,

but common

and official substance names in current use can be mapped to each identifier.

Materials used in medicinal products range from simple chemicals to gene-modified cells to animal tissues.
To unambiguously define these substances is particularly challenging. This International Standard defines
substances based on their scientific identity (i.e. what they are) rather than on their use or method of production.
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hce and a variety of reference information that could be used to classify ’substances or relat
another.

the substance level, this International Standard also provides/elements for the capture of fy
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Health informatics — Identification of medicinal products —
Data elements and structures for the unique identification and
exchange of regulated information on substances

1 Scope

This [nternational Standard provides an information model to define and identify substances within medicinal
products or substances used for medicinal purposes, including dietary supplements, foods andleosmetics. Other
standards and external terminological resources are referenced that are applicable to this Internatiopal Standard.

2 Terms, definitions, symbols and abbreviated terms

2.1 | Terms and definitions
For the purposes of this document, the following terms, definitions and abbreviations apply.

211
active marker
consfituent, or groups of constituents, of an herbal substance;herbal preparation or herbal medicinal product
whiclp are of interest for control purposes and are generallyyaccepted to contribute to therapeutic|activity

NOTH Active markers are not equivalent to analyticallor signature markers that serve solely for identification or
contrgl purposes.

21.2
analytical data
set of elements to describe and capture-niethods and reference material used to determine purity, potency or
identty in a specified substance

21.3
chemical bond
condftion that occurs whenforces acting between two atoms or groups of atoms lead to the fgormation of a
stable discrete molecularientity

21.4
chemical substance
type pf substance that can be described as a stoichiometric or non-stoichiometric single molecular entity and
is no{ a protein.or nucleic acid substance

NOTH Chemical substances are generally considered “small” molecules which have associated salfs, solvates or
ions dnd may he described ||Qing a Qingln definitive or rnlnrnennfnfi\/n structure

21.5
chiral substance
substance whose molecular structure is not superimposable on its mirror image

21.6
component
intended constituent of a specified substance

EXAMPLE Dimethicone and silicon dioxide are components of simethicone. Human insulin protamine and zinc are
the components in human insulin isophane.

NOTE Components are used to describe the substances and specified substances that form a multi-substance material.

© 1S0O 2012 — All rights reserved 1
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21.7

composition stoichiometry
quantitative relationships between the chemical elements or moieties that make up a substance

EXAMPLE

21.8
constituent

Sodium phosphate dibasic heptahydrate and sodium phosphate dibasic dihydrate are defined as
different substances.

substance present within a specified substance

NOTE
mixed togethe
be used to de

21.9

controlled focabulary

finite set of v

NOTE 1 TH
NOTE2 Ad
2110
copolymer
polymer with
NOTE C
Copolymers c|
211
critical prod

manufacturir]

2112

degree of p¢
number of st
NOTE Af

2113

diverse origin

substances t

NOTE M
specified subg
in the formatig
bonding interg

Constituents can be impurities, degradants, active markers or signature substances, or single substances

- fo form a product. Consfituents shall have an associated role and amount. Constituent specificafions
Ecribe components as well as limits on impurities or related substances for a given material.

blues that represent the only allowed values for a data item
e allowed values can be codes, text or numeric.

apted from CDISC Clinical Research Glossary V8.0, 2009.

more than one type of structural repeating unit linked thraugh covalent bonds

polymers are obtained by copolymerization or sequential polymerization of two or more mong
Bn be random, alternating, block or graft.

ess step
g step necessary for production of a specified substance

blymerization
ructural repeating units in a polymeric block or chain

plies to both homopolymers and-block copolymers where it refers to the degree of polymerization within a

hat are not isolated’together or the result of the same chemical synthetic process

bterial containing multiple substances is defined either as a mixture substance or a multi-substance (gr
tance based on origin. Two substances brought together that do not undergo a chemical reaction res
n or breakage of specific chemical bonds would be defined as separate substances, even if there arg
ctiofis between the substances.

shall

mers.

block.

bup 1)
ulting
non-

2114
enhancer

cis-acting sequence of DNA that increases the utilization of some eukaryotic promoters and which can function
in either orientation and in any location (upstream or downstream) relative to the promoter

2115
fraction

distinct portion of material derived from a complex matrix, the composition of which differs from antecedent material

NOTE

from an antecedent fraction, which is implied in the order of listing.

EXAMPLE

Serum immunoglobulins to polyclonal IgG is an example of recursive fractionation.

This concept is used to describe source material and is recursive in that a subsequent fraction can be derived

© 1SO 2012 — All rights reserved
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21.16
gene
basic unit of hereditary material that encodes and controls the expression of a protein or protein subunit

2117
gene element
individual element within a gene such as a promoter, enhancer, silencer or coding sequence

2118
glycosylation
enzymatic process that links saccharides or oligosaccharides to proteins, lipids or other organic molecules

2411
glycosylation type
significant differences in glycosylation between different types of organisms

NOTH This distinguishes the pattern of glycosylation across organism types, e.g. human;mammalian and avian. The
glycosylation type is a defining element when polydisperse organism-based glycosylation exists in a substance.

21.20
gradp
set of specifications indicating the quality of a specified substance

21.21
homeppolymer
polymer containing a single structural repeating unit

2.1.2p
isotgpe
varianhts of a chemical element that differ by molecularmass

NOTH Radionuclides or nuclides with a non-natural isotopic ratio are shown in the structural representation with the
nuclide number displayed. Natural abundance isotopes are represented by an elemental symbol without a niclide number.

EXANIPLE 13C refers to a carbon atonrthat has an atomic mass of 13.

2.1.28
manufacturing
procgss of production for a substance or medicinal product from the acquisition of all materials through all
procgssing stages

NOTH The critical process, starting and processing materials, and critical production parameters are |ncluded.

2.1.24
matgrial
any gntity thathas mass, occupies space and consists of one or more substances

21.25
medteinal-preduet
any substance or combination of substances which may be administered to human beings or animals for
treating or preventing disease, with the view to making a medical diagnosis or to restore, correct or modify
physiological functions

NOTE 1 A medicinal product may contain one or more manufactured items and one or more pharmaceutical products.

NOTE 2  Incertainjurisdictions, a medicinal product may also be defined as any substance or combination of substances
which may be used to make a medical diagnosis.

© 1S0O 2012 — All rights reserved 3
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2.1.26

microheterogeneity
substances isolated together that contain minor differences in glycosylation, or post-translational modification
such as glycosylation or sequence heterogeneity

NOTE 1

NOTE 2

Microheterogeneity is not a defining characteristic of either substances or specified substances.

Microheterogeneity consists of variability in the type of glycosylation (biantennary, triantennary), extent of

glycosylation at a given site (site occupancy), sequence heterogeneity due to polymorphism in source material, translation
errors, variable proteolytic processing or other.

21.27

mixture substance

type of polyd
same synthe

NOTE Si
as a result off

EXAMPLE
Glycerylmong
Simethicone,
diverse mater

21.28
moiety
entity within

EXAMPLE
be defined in
as the moiety

NOTE In
and in modifi
substances, id

21.29
molecular fi
portion of a 1

NOTE M
modifications

2.1.30
molecular s
unambiguou

NOTE 1 Fd

sperse substance that is a combination of single substances isolated together or produced
tic process

hgle substances of diverse origin that are brought together and do not undergo a chemical-transforn

Gentamicin is defined as a mixture substance of Gentamicin C1A, Gentariein C1 and Gentamic
esters are defined as mixture substances of two single substances which differ in the position of esterifig
which consists of dimethicone and silicon dioxide, is not defined as a, mixture substance since thes
als brought together to form a product.

b substance that has a complete and continuous molegular structure

The strength of a medicinal product is often based on what is referred to as the active moiety and g
h consistent manner across all products. To avoid.ambiguity, the free acid and/or free base should be
upon which strength is based.

this International Standard, moiety shall beuseéd in the context of non-stoichiometric chemical subst

Cation of nucleic acid, proteins, polymer§sand structurally diverse substances. Moieties shall be
ns or solvate molecules.

agment
holecule that has one or more sites of attachment to other fragments or moieties

plecular fragments are_used in the description of polymers to represent substituents and in stry
0 a substance.

fructure
5 representation of the arrangement of atoms

rhe ‘purposes of defining substances, the three dimensional conformations are not captured. Indi

n the

hation

that combination are defined as multi-substance materials (Group 1 specified substances) and ot as
mixture substances.

n C2.
ation.
e are

hould
used

Bnces
single

ctural

vidual

conformations

ofreconformarc of cyihotananc vaunild Anlhy ha aantiirad 1n Althar o aanaral canen far neataine (1A Aanal

O SO O e TS O SuPSta T ce o v oo Oy o C-Coprar et et e e G e e raTr St oT ot o (e ot

ured)

or when a given rotation about a single bond is restricted in such a way that the two different conformers are isolatable
from each other and do not interconvert at room temperature (e.g. substituted biphenyls).

NOTE 2

21.31

This representation should be generally translatable into a graphical representation.

molecular weight
mass of one molecule of a homogenous substance or the average mass of molecules that comprise a

heterogeneo
NOTE 1

NOTE 2

us substance

The unified atomic mass unit is the unit of molecular weight. The type of molecular weight should always be captured.

For polymers, there are several different types of molecular weight (weight average, number average, etc.).
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21.32

multi-substance material

multiple substances and/or specified substances of diverse origin used as a component in the formulation of
a medicinal product

EXAMPLE Materials such as human insulin isophane, simethicone, aluminium lakes, nicotine polacrilex, and
phosphate buffered saline are all multi-substance ingredients.

NOTE Multi-substance materials are Group 1 specified substances. Any medicinal product used to formulate another
medicinal product could also be considered a multi-substance material.

2.1.33
nucléic acid substance
type of substance that can be defined by a linear sequence of nucleosides typically linked throughiphesphate esters

NOTH The type of nucleic acid substance (RNA, DNA) is also identified. Oligonucleotides-and’gene|elements (i.e.
prometers, enhancers, coding sequences and silencers) are defined as nucleic acid substances,

21.34
officjal name
name given by an official registration authority

2.1.3p
parept organism
orgamism from which biological source material is derived

21.36
part
anatgmical origin and location of source material within‘an organism

21.3y
pharmaceutical product
qualifative and quantitative composition of a medicinal product in the dose form approved for adrinistration in
line With the regulated product information

NOTH 1 A medicinal product may contain‘one or more pharmaceutical products.

NOTH 2 In many instances, the pharmaceutical product is equal to the manufactured item. Howeer, there are
instarjces where the manufactured jttm must undergo a transformation before being administered to the patient (as the
pharmaceutical product) and the, two are not equal.

2.1.38
physiical form
physical state, either-gas, liquid or solid, and the type of organization for solid matter

NOTH Solids’can be either crystalline or amorphous. Polymorphism can also be captured.

21.39
polydisperse substance
substance containing multiple related molecular components

NOTE Polydisperse substances include polymers and structurally diverse material isolated from a single source.
Chemical substances, proteins and nucleic acids with defined sequences are not described as polydisperse substances.

21.40
polydispersity
measure of the range of molecular masses in a polymer substance

NOTE The polydispersity index of polymers is typically calculated by the ratio of weight average molecular weight to
number average molecular weight.

© 1S0O 2012 — All rights reserved 5
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21.41

polymer substance

type of polyd

NOTE

isperse substance that contains structural repeating units linked by covalent bonds

substance elements.

21.42

post-translational modification
modification of a protein that typically occurs in vivo during or after translation

NOTE

Monodisperse proteins and nucleic acids with defined sequences shall not be defined using the polymer

Post-translational modification is described within the structural representation and not as a modification

of a protein.

21.43
processing
type of mate

21.44
protein su
type of subs

NOTE Sy

material
ial essential to the manufacturing process that is not incorporated into the resultant’'materia

bLtance

nce with a defined sequence of alpha-amino-acids connected throughpeptide bonds

nthetic peptides and proteins with defined sequences, recombinant proteins and highly purified pr

extracted fromy biological matrices are described as protein substances. Sites of“glycosylation, disulfide linkage

glycosylation 1
when known. A

21.45
protein seq
order and idg

NOTE
the C-terminy

2.1.46
protein sub
linear seque

NOTE R4
EXAMPLE

2.1.47

ype (e.g. fungal, plant, arthropod, avian, mammalian, human) aredefining elements of protein substa
graphical molecular structure is also included in the definition of alhpeptides of 15 amino acid residues o

lence
ntity of amino acids within a protein sub-unit

S.
unit
hce of amino acid residues cornnected through peptide bonds

epeated sub-units in proteins are captured.

Monoclonal antibodies-typically consist of four sub-units.

resultant material

material that
NOTE

21.48

is the result,of a critical process

Resultant material may be the starting material of the next process or the final material or actual specified subs|

bteins
5 and
nces,

I less.

Protein sequences will be represented by single tetter Dayhoff codes and listed from the N-terminus to

ance.

salt

ionic substances formed from the neutralization reaction of an acid and base

NOTE

21.49
silencer
DNA sequen

21.50

Salts are ionic compounds composed of cations (positive ions) and anions (negative ions).

ce that suppresses transcription

single substance

substance th

NOTE 1
acid, polymer

6

at can be described by a single representation or set of descriptive elements

and structurally diverse substances.

A single substance can be described using one or more of five types of elements: chemical, protein, nucleic
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NOTE 2 Racemates and substances with unknown, epimeric or mixed chirality can be defined as single substances
because a single structural representation may be generated and the stereochemistry indicated as descriptive text.

2.1.51
solvate
substance formed through association of a solvent molecule (e.g. water, alcohol) with another moiety.

NOTE Solvates can be either stoichiometric or non-stoichiometric and are predominately present when substances
exist in a solid form.

2.1.52
source material
matefial from which a substance is derived, which is defined based on taxonomic and anatomlcjl origins

NOTH This class is used to define structurally diverse and polymer substances isolated from biologicgl matrices.

2.1.58
speciified substance
group of elements which describe multi-substance materials and specify further information on substances
and multi-substance materials relevant to the description of medicinal products

EXANPLE This could include grade, units of measure, physical form, constitueénts, manufacturer, critical manufacturing
procefsses (i.e. extraction, synthetic, recombinant processes), specification and the analytical methods usefl to determine
that alsubstance is in compliance with a specification.

NOTH There are four different groups of elements that can be used to define a given specified substange and specific
relatignships between each group of elements.

2.1.54
startjng material
type pf material that is modified through a manufactdring process

2.1.5p
stoighiometric
subsfances that contain moieties in simple.integral ratios

NOTH 1 Defined composition stoichiometry shall be represented in the structural representation of a giyen substance.
Moietjes shall be represented using thelloewest common factors such that a fractional representation is avoided. Substances
will either be defined as stoichiometric' or non-stoichiometric.

NOTHE 2  Chemicals have.defined composition stoichiometry when the ratio of all moieties (ion, counter ign and solvate)
can be represented as simple/integral ratios.

2.1.56
stergochemistry
relatije spatiakarrangement of atoms within molecules

2.1.5¢
strugturally diverse substance
type of polydisperse substance isolated from a single source that IS a complex mixture which cannot be
described as a mixture of a limited number of single substances

NOTE Structurally diverse substances are defined based on immutable properties of a given material. Modifications
thatirreversibly alter the structure of the material, distinctive physical properties or components subsumed into the material,
e.g. a gene in gene therapy substances, are defining elements for structurally diverse substances. Fractions derived from
source material (oils and juices) are also captured in the definition. Protein mixtures containing a large number of diverse
sequences such as polyclonal immunoglobulins are defined as structurally diverse substances.

© 1S0O 2012 — All rights reserved 7
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2.1.58
substance

any matter of defined composition that has discrete existence, whose origin may be biological, mineral or chemical

NOTE 1

Substances can be single substances, mixture substances or one of a group of specified substances. Single

substances are defined using a minimally sufficient set of data elements divided into five types: chemical, protein, nucleic
acid, polymer and structurally diverse. Substances may be salts, solvates, free acids, free bases or mixtures of related
compounds that are either isolated or synthesized together. Pharmacopoeial terminology and defining characteristics will

be used when

NOTE 2

available and appropriate. Defining elements are dependent on the type of substance.

Discrete existence refers to the ability of a substance to existindependently of any other substance. Substances

can either be well-defined entities containing definite chemical structures, synthetic (i.e. isomeric mixtures) or naturally-

occurring (i.e.
from plants, a
to define. Sub)
isolated or syt

2.1.59
substituent
molecular frd

NOTE TH
occupied. Wh
structural mod

21.60
tautomer
molecular st
facile migrati

NOTE I
developed wit

—

conjugated oestrogens) mixtures or chemicals contaiming definite molecular structures, or materials d
himals, microorganisms or inorganic matrices for which the chemical structure may be unknown,ord
stances may be salts, solvates, free acids, free bases and mixtures of related compounds thatyare
thesized together.

gment attached to a structural repeat unit of a polymer that typically replaces a hydrogen af
is information is captured as part of the structural repeat unit when the;,position of substitution i

bn occupancy of a site is incomplete, the amount of a substituent is specified as either a fragment or 1
ification.

Fucture capable of interconversion with an isomericnolecular structure that typically invi
pn of a hydrogen atom between two adjacent atoms

s anticipated that a single tautomeric form will be asSociated with each substance and detailed rules

individual isomers may be isolated under normal conditions.and are known to have distinct molecular properties, th

defined as sej

21.61
taxonomy
scientific org
from biologid

NOTE T4
matrices, if sy
family, genus
class and ordg
when the form

2.2 Symb

arate substances.

Bnism classification system needed to describe the origin of source material in substances isq
al matrices

xonomic information is-captured to the species level for all polydisperse substances isolated from biol
ch information is available and the source material is consistently derived from the species. Taxo
Bnd species along~with the taxon author are necessary to identify the source organism. Kingdom, ph

s exhibit consistent differences in either material content or function.

pls and abbreviated terms

2.21

brived
fficult
either

om

5 fully
hoiety

plves

vill be

hin the implementation guide to indicate the tautemeric form associated with each chemical substance. If

by are

lated

bgical
homic
ylum,

br are also capttred when available. Intraspecific information (e.g. subspecies, strain or variety) is captured

ACS

American Chemical Society

2.2.2

ASK Number
ID of a substance in German “Arzneistoffkatalog” (Pharmaceutical Substance Dictionary)

223
BAN

British Approved Name

2.24
DCF
Dénominatio

8

ns Communes Francgaises (French approved drug name)
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EP

ISO 11238:2012(E)

European Pharmacopoeia

2.2.6
INCI

International Nomenclature of Cosmetic Ingredients

227
INN

International Non-proprietary Name [also known as rINN (recommended International Non-proprietary Name)

or p|l\|l\| (proposed International Non=-pronrietary Namell
A\ Ll L L J 71

2.2.8
JAN
Japa

2.2.9
JP
Japa

2.21
ucu

nese Approved Name

hese Pharmacopoeia

D
Vi

Unifigd Code for Units of Measure

2.21
USA

L
N

Unitgd States Adopted Name

2.21
USP

p

United States Pharmacopeia

3 Requirements

3.1

Subs
relati
elem

3.2

General

bnships present in\the figures within this clause. An implementation guide shall further
ents and relationships.

Subsfancesrshall be single substances, mixture substances or specified substances.

NOT

1 The term “substance” as used below generally refers to a single substance or mixture substan

tances and specified, _substances shall be defined in a manner consistent with the e

Conceptsrequired for the unique identification and description of substances$

ements and
define these

e. A specified

substance is generally a further specification of a substance that captures information on manufacture, specifications,
physical form and multi-substance materials that are components of a medicinal product formulation.

This International Standard defines the concepts required for the unique identification of substances ataninternational
level, whenever such recognition is required. Such identification shall be based on the following principles:

a) asubstance shall generally be defined based on what the material is rather than on how it is made or used,;

b) a substance shall be defined based on immutable properties independent of physical form, grade or
level of purity;

c) substances can be single molecular entities or mixtures of single molecular entities either synthesized or
isolated together;

d) toavoid ambiguity and facilitate implementation, a mixture shall be defined as a combination of single substances;

© 18O

2012 — All rights reserved
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e) substances shall not be diverse materials brought together to form a medicinal product or multi-
substance material.

EXAMPLE 1 Simethicone would not be defined as a substance because it consists of two substances, dimethicone
and silicon dioxide, which are of diverse origin and typically not isolated together.

Complex materials from biological matrices and mixtures that cannot be defined or represented by a limited
number of chemical structures are defined based on source taxonomy, part and fraction. Materials containing
interactions of an indefinite nature and indefinite composition stoichiometry shall not be defined as substances.

NOTE 2  Because of the difficulties in determining the extent, strength and composition stoichiometry of non-covalent
interactions, these types of interactions are not taken into account when defining a substance. The only exceptions would
be ionic (salt)[@and solvate (hydrate) interactions of simple chemicals and well-defined polymers. Materials that_cpntain
moieties that ipteract with polymers, complex matrices or cyclodextrins will typically not be defined as substances.|§imple
polymeric saltp such as sodium polystyrene sulfonate would be defined as a single substance.

EXAMPLE 2 Nicotine polacrilex is defined as two distinct substances: nicotine and polacrilex. Humag“ifisulin isophane
would also be| defined as two distinct substances: protamine and human insulin. Nicotine polacrilexjand human ipsulin
isophane, however, could be defined as single specified substances. Liposomal doxorubicin would be defined as a
specified subgtance that contains doxorubicin and the components that make up the liposome,
Substances ghall be defined using one or more of the following groups of elements:

— chemicq;
— protein;
— nucleic cid;
— polymer
— structurally diverse;

—  mixture.

All types of|substances shall have the abilitysto’ capture official names, synonyms, isotopic and pther
reference information.

10 © 1S0 2012 — All rights reserved
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class Substance /

REFERENCE_INFORMATION

SUBSTANCE_NAME

notes
Names or codes given to a substance or
specified substance in different languages,
Jurisdictions and domains.
Please, refer to the NAME diagram in this
document.

SUBSTANCE

SUBSTANCE_CODE

Use

REF]
diag}

notes
Ll information that it is not essential for the

defirytion of the substance. Please, refer to the

FRENCE INFORMATION SUBSTANCE
lam in this document.

MIXTURE_SUBSTANCE

+ SUBSTANCE_ID

I

SINGLE_SUBSTANCE

toge;
procf
singl

Multple substances that are isolated

notes

her or the result of the same synthetic
bss and cannot be represented as a
b substance.

CHEMICAL

A nol
unch

notes

polymeric substance that can be an
larged molecule, a salt and/or a solvate.

POLYMER

Sul

notes
stances that have structural repeating

notes

A substance that can be described by a
single structural representation or single

source material.

STRUCTURALLY DIVERSE

notes

0.*
notes
Please, refer to the CODE diagraml|in this
document.
STRUCTURE
¥
0w notes

Graphical or textual representation of |
molecular features.

For chemicals this shall be the entire s
For polymers, proteins and nucleic aci
display pendant entities with defined m

e underlying

ructure.
s, this shall
plecular structures.

PROTEIN

note
A single unit or combination of subunit
by the linear sequence of amino acids.

primarily defined

NUCLEIC ACID

notes

[A or mixed

units that are not Proteins or Nucleic Acids Complex mixtures that cannot be fully Substances that are primarily DNA, R
and are inherently heterogeneous. L described by enumerating all their nucleic acids that can be either oligonycleotides genes
constituents. or genes fragments.
[
Figure 1 — High-level information model of substances
3.3 |[Concepts required for the description of specified substances
Spectied—substances—shallirelude—further—informationforsubstances—and—multi-substaree'materials. A

specified substance shall capture more detailed characteristics of single substances or the composition of

material that contains multiple substances or multiple physical forms.

The elements necessary to define specified substances shall be divided into four groups to facilitate
implementation.

These groups shall be delineated as follows.

Group 1: constituents (including components for material containing multiple substances, marker substance

and extraction solvents for herbals and allergenic extracts), physical form and any physical property that
is essential for defining the specified substance (e.g. size of liposomal preparation).

© 18O
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— Group 2: limited manufacturing information, parent substance or Group 1 specified substance, manufacturer,
high-level production method, overall production method type (e.g. synthetic, extractive, recombinant)
production system type (i.e. cell line, plant or animal tissue), production system (specific cell line).

— Group 3: parent substance or Group 1 specified substance, grade and source of grade (pharmacopeia,
technical);

— Group 4: detailed manufacturing information, constituents (impurities, degradents which are not captured
in Group 1), and specifications.

The relationship between specified substances is shown in Figure 2.

class Substance - Jpecified Substance Groups Overview

SPECIFIED_SUBSTANCE_GROUP2

+ SPECIFIED_SUBSTANCE_GROUP2_ID
+ SPECIFIED_SUBSTANCE_GROUP2_NAME
+ PARENT_SUBSTANCE_ID

0.* o
N
SR SPECIFIED_SUBSTANCE_GROUP1 0." | LSPECIFIED_SUBSTANCE GROUP4
+ SUBSTANCH| ID B lRIEDESUBSTANCE_GROUPY_ID + SPECIFIED_SUBSTANCE_GROUP4_b
+ SPECIFIED_SUBSTANCE_GROUP1_NAME I - ANCE D
. o
|
0.* 0..*
0
0.4 SPECIFIED_SUBSTANCE\GROUP3

+ SPECIFIED_SUBSTANCE=GROUP3_ID
+ SPECIFIED_SUBSTANCE_GROUP3_NAME
+ PARENT SUBSTANCE-1D

1.*

VERSION :

-
3

+ VERSION_NUMBER
1..* | + EFFECTIVE_DATE
+ CHANGE_MADE

-
3

Eigure 2 — High-level specified substance information model

3.4 Namingofsubstances
At least one substance name or company code shall be associated with each substance.

If the name is an official name, the naming authority, language and jurisdiction in which the name is used shall
be identified.

This International Standard shall be neutral with respect to any given systematic or official nomenclature.
NOTE It is anticipated that every substance will have a name in English. Synonyms can be associated with a
substance. Translations of English names to other languages can also be accommodated in this International Standard.

Language and jurisdiction will be described using ISO standards.

The information model for the class name is shown in Figure 3.
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class Substance Name /

SUBSTANCE_NAME REFERENCE_SOURCE
+ SUBSTANCE_NAME o+ [ECEIC-DOMAIN
+ SUBSTANCE NAME TYPE + REFERENCE_SOURCE_TYPE
+ LANGUAGE + REFERENCE_SOURCE_CLASS
+ REFERENCE_SOURCE_ID
+ REFERENCE_SOURCE_CITATION
0.*
OFFICIAL_NAME OFFICIAL_ NAME DOMAIN
+ OFFICIAL_NAME_TYPE 0.”

+ OFFICIAL_NAME_STATUS B AE DOMAIN

+ OFFICIAL_NAME_STATUS_CHANGE_DATE

0.*

OFFICIAL_NAME_JURISDICTION

+ OFFICIAL _NAME_JURISDICTION

Figure 3 — Informationimodel for substance names

3.5 |Requirements for unique identifiers

Each| substance and specified substance shall have only one permanently associated unique (dentifier that
shall [not indicate the order of submission to the system.

The :[nique identifier shall be non-semantic, random and fixed length with an internal integrity check.
The Unique identifiers shalhbe publicly available and their use royalty free.

A unique identifier shall' be assigned to approved and investigational substances, excipients and impurities,
solvegnts, ions, fragments and moieties.

NOTE 1 A variety of chemical and biological nomenclature systems have been developed that| describe the
pharr:i;acological actions of drugs. Functional naming systems such as INN or USAN are valuable in either describing

molegular ‘structure or the biological actions of a substance. However, a unique identifier based on such classification
systems-may result in greater maintenance requirements because classification schemes often require bijoad ranges of
expertise as well as a controlled terminology. Translation is also always a problem with any semantic system.

Once a substance has been defined and assigned a unique identifier it is essential that this identifier be
permanently associated with the substance. A substance shall only have one unique identifier. This will necessitate
the generation of detailed rules to define substances that will be presented in an implementation guide.

NOTE 2 A major purpose of the unique identifier is its use in electronic data systems. An identifier of fixed length with
an internal integrity check would facilitate the use of the identifier and help identify errors that may occur in data systems
that use the identifier.

The information model for the relationship between names, unique identifier, substance and specified substance
is shown in Figure 4.
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class Substance - Specified Substance High Level /
UNIQUE_ID SPECIFIED SUBSTANCE NAME
notes notes notes
The single unique identifier associated | 1 1 Ahconctep_t tt(') Caﬁture n;)on;e detailedt 1..* | Names or codes given to a substance
with a substance or specified Saaraciens '(?S' Eln SHISSEIEES E iy or specified substance in different
substance. :egzgglae':”als izl @@t Gl fpts languages, jurisdictions and domains.
u b

UNIQUE_ID SUBSTANCE NAME
rotes notes notes
The single uniqye identifier associated 1 1 | Asingle substance or a mixture which 1.% 1
with a substancp or specified is defined as a simple combination of Names or codes given to a substapce
substance. single substances. or specified substance in different
languages, Jurisdictions and domains.

Figurg 4 — Information model for substance, specified substances, names and identifiers

3.6 Types of substances

3.6.1 Genejral

If it is possible to represent a substance as a single substance or a mixture substance, the substance shgll be
represented ps a single substance.

NOTE Racemic substances will be represented-as single substances because they can be described with a pingle
structural reprgsentation and distinguished from chiral'substances.

3.6.2 Elempnt sets common to multiple types of substances

3.6.2.1 Stryucture

The structurg¢ shall contain @ sdfficient amount of graphical and textual information to define the undeflying
atoms and tHe connectivity/bétween atoms as well as the composition ratio of moieties.

Structural refpresentations shall include the complete molecular structure with all known stereochenistry
indicated. Molecularfragments and moieties shall also contain structural representations.

3.6.2.2 Isotepe

Radionuclides and other non-naturally abundant nuclides present in a substance shall be defined as isotopes
and associated with characteristics using a controlled terminology derived from an internationally recognized
reference source.

The presence of isotopes shall also be indicated in structural representations.

Radiopharmaceuticals shall be defined based on the type of the underlying substance and not a type of
substance in and of itself.

NOTE Characteristics for each nuclide could include half-life, type and energy of emission, parent and daughter nuclides.

EXAMPLE Yttrium Y 90 ibritumomab tiuxetan would be described as a protein substance. Thyroxine 1-131 would be
described as a chemical substance.
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The information model for structure and isotope is shown in Figure 5.

class Structure /

STRUCTURE ISOTOPE

+ STRUCTURAL_REPRESENTATION_TYPE

+ STRUCTURAL_REPRESENTATION Y NUCLIDE_ID
+ STRUCTURAL_REPRESENTATION_ATTACHMENT *+ NUCLIDE_NAME
+ STEREOCHEMISTRY + SUBSTITUTION_TYPE

+ OPTICAL_ACTIVITY
+ MOLECULAR_FORMULA

3.6.2

Figure 5 — Information model for structure and isotope

3 Modification

Irreversible changes in the underlying molecular structure of a substance shall be described as g modification

of the
NOTH Modifications of chemical substances are inherently captured imthe structural representation.

Irrevd

mate

antecedent material. Modification of a substance will typically resultin'a new chemical substance.

brsible changes in the underlying structure of polymers, proteins, nucleic acids and structdrally diverse
Fial shall be captured using modification elements. Médifications shall be represented as| the addition

of moieties or molecular fragments to the underlying material when definitive structural modificptions occur,

but t
struc

EXANIPLE Process modifications such as thermal“curing can be captured as modifications. Therma
albunyin is a distinct substance from albumin and albumin aggregated using chemical crosslinking agents.

A minimal description of the modification\process shall be generated when a definitive structural

cann

Thei

© 18O

he actual position of substitution is unknown or vatiable. Physical treatments that result i
ural modifications shall also be captured.

bt be determined.

hformation model for the class-modification group is shown in Figure 6.

h irreversible

ly aggregated

modification

2012 — All rights reserved
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class Modification
MODIFICATION STRUCTURAL_MODIFICATION MOIETY

+ MODIFICATION_TYPE 0-" 1 + STRUCTURAL_MODIFICATION_TYPE 0.” + MOIETY_ROLE

+ RESIDUE_MODIFIED +MOIETY_ID

+ RESIDUE_SITE + MOIETY_NAME

+ AMOUNT_TYPE
0.*
0.” MOLECULAR_FRAGMENT

PHYSICAL_MI‘\F\IEII“ATIHLI
+ ROLE
+ MOLECULAR_FRAGMENT_ID

N EOkAEBER e + MOLECULAR_FRAGMENT NAME
+ NU _OF| PARAMETERS + AMOUNT_TYPE
0.* AGENT_MODIFICATION 0.1 0.1
PARAMETER 0.* + AGENT_MODIFICATION_TYPE AMOUNT

+ ROLE
+ MODIFICATION_AGENT 01

+ PARAMETER i + AVERAGE

+ AMOUNT FYPE + MODIFICATION_AGENT_ID +LOW_LIMIT
+ MODIFICATION_PROCESS + HIGH_LIMIT
+ AMOUNT_TYPE I + UNIT

+ NON_NUMERIC_VALUE
1
Figure 6 — Information modelfor modifications
3.6.2.4 Reference information
Additional types of informative reference information shall be captured for each type of substance in a consjstent

manner. Such information may include both classification and target information for active substances.

This Internat
the determin
does allow fi
generation o

onal Standard does not prévide any guidance on the classification of pharmacological effe

br the capture of such_information if provided or available. This information shall not affe
[ a new unique identifier.

Reference information shallbe captured for all types of substances and Group 1 specified substances.

NOTE G

bnes from¢Which proteins are derived, target information and codes from code systems also con

cts or

htion of the putative targetsifor any substance or specified substance. This International Stapdard

ot the

Stitute

reference infqrmation<for”which this International Standard provides a consistent structure to capture and link to a

substance. Cl
code classific
and polyclonal

bssification systems such as the WHO ATC and the United States Veterans Administration NDF-RT,
btion information to substances, are particularly important. Target information is important for mono

which
clonal

antibodies and small molecules directed ngainef epnr\ifir‘ molecular f:\rgnfe

The relationships involving reference information are shown in Figure 7.
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class Reference Information /

+ RELATIONSHIP
+INTERACTION_TYPE
+ SUBSTANCE_ID
+ SUBSTANCE_NAME
+ AMOUNT_TYPE

0.1

AMOUNT

+ UNIT

+ AVERAGE
+LOW_LIMIT
+HIGH_LIMIT |

+ NON_NUMERIC_VALUE

REFERENCE_INFORMATION TARGET
0.*
+ COMMENT + TARGET_GENE_ID
+ TARGET_GENE_NAME
ENE = .
R € + INTERACTION_TYPE
0. + TARGET_ORGANISM_TYPE
+ GENE_SEQUENCE_ORIGIN + TARGET_TYPE
1.% + GENE_ID
+ GENE_NAME
SUBSTANCE_CLASSIFICATION
0.*
notes GENE_ELEMENT
Sulstances shall be classified using controlled 0..* 0.*
ternpinology maintained by an international + GENE_ELEMENT_TYPE
orgdnisation. + GENE_ELEMENT_ID REFERENCE_SOURCE
Plegse refer to the SUBSTANCE + GENE_ELEMENT NAME 0.*
CLASSIFICATION diagram in this document. _ - + PUBLIC DOMAIN
+ REFERENCE_SOURGCE, TYPE
0.* + REFERENCE_SOURCE_CLASS
+ REFERENCE,_SQURCE_ID
SUBSTANCE_RELATIONSHIP + REFERENCE_SOURCE_CITATION
0.*

Figure 7 — Information model for reference information

3.6.2{5 Source material

Sourge material is an information class that shall capture the taxonomic and anatomical origins &
fractipn of a material that.ecan result in or can be modified to form a substance. This class shg

defing structurally diverse and polymer substances isolated from biological matrices.

Taxophomic and anatomical origins shall be described using controlled vocabulary as required.

The information model for the class source material is shown in Figure 8.

© 1SO 2012 — All rights reserved
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class Source Material /

SOURCE MATERIAL PART

+ SOURCE MATERIAL CLASS 0.” + PART

+ SOURCE MATERIAL TYPE + PART LOCATION
+ SOURCE MATERIAL STATE -
+ ORGANISM ID

+ ORGANISM NAME

+ DEVELOPMENTSTAGE

FRACTION

0. | +MATERIAL TYPE '
+ FRACTION

Cla o

0.*

ORGANISM

+ KINGDOM

+ PHYLUM

+ CLASS

+ ORDER

+ FAMILY

+ GENUS

+ SPECIES

+ SPECIES PARENTHETICALAUTHOR

+ SPECIES PARENTHETICALAUTHOR YEAR
+ SPECIES PRIMARY AUTHOR

+ SPECIES PRIMARY AUTHOR YEAR
+ HYBRID SPECIES MATERNAL ORGANISM ID

+ HYBRID SPECIES PATERNAL ORGANISM ID
+ HYBRID TYPE

+ INFRASPECIFICTYPE

+ INFRASPECIFICDESCRIPT(ON

+ INFRASPECIFICPARENTHETICALAUTHOR

+ INFRASPECIFICPARENTHETICALAUTHOR YEAR
+ INFRASPECIFICPRINARY AUTHOR

+ INFRASPECIFIGPRIVMARY AUTHOR YEAR

AW

)

Figure 8 — Information model for source material

3.6.2.6 Taxonomy

Taxonomic information shall be captured for polymer and structurally diverse substances, and mixture
substances derived from biological matrices.

This International Standard does not provide any guidance on the generation or qualification of taxonomic information.

Consistent taxonomic information shall be derived from a limited number of authoritative sources.

3.6.3 Chemical substances

Chemical substances shall be defined by a representation of the molecular structure and, when necessary,
stereochemical and related physical characteristics.
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chemical substance shall be associated with a single structural representation.

Stereochemistry shall be completely defined when known. If not known, positions where stereochemistry is
unknown shall be clearly identified.

Underlying the graphical representation of the structure shall be a textual format that indicates the atoms and
the connectivity between atoms that represent a molecular structure.

Fixed and variable stoichiometric ratios of moieties within a substance shall be captured. For substances that
have moieties with variable composition stoichiometry, the range of composition shall be captured.

Unknown composition stoichiometry of a given moiety or moieties shall also be clearly identified. Composition

stoic
also

Phys
stoic
from

Isoto
shall
a giv

Like
secti
beca
well 4

Thei

hiometry shall be defined as fully as possible; unknown and variable composition stoich
be allowed.

cal properties shall only be used to define single substances that have variable or-unkhown
hiometry. Physical properties shall only be captured when they are necessary to distinguish tw
one another.

bes shall be described in the structural representation; the specific pasition or positions o
be provided if known. Substances shall be defined independently of the/extent of isotopic g
bn radioisotope.

Chemical substances, protein substances described in 3.6.4@nd nucleic acid substances
bn 3.6.5 shall be described as single defined molecular entitiés. Microheterogeneity shall not
Lise of inherent variability. Cyclic peptides and those derjvedargely from non-proteogenic ar
s extensively-modified oligonucleotides shall be defined\as chemical substances.

hformation model for the class chemical substance'is shown in Figure 9.

ometry shall

composition
b substances

f substitution
nrichment of

described in
be described
hino acids as
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class Chemical Substance /

CHEMICAL REFERENCE SOURCE

+ PUBLIC_DOMAIN

+ REFERENCE SOURCE TYPE

+ REFERENCE SOURCE_CLASS

+ REFERENCE SOURCE_ID

+ REFERENCE SOURCE _CITATION

+ STOICHIOMETRIC
+ COMMENT 0.*

1

NON_STOICHIOMETRIC

+ NUMBER OF _MOIETIES

0..* 2.7
PROPERTY QIRIETY
+ PROPERTY TYPE + MOIETY ROLE I
+ PROPERTY_NAME +MOIETY ID
+ SUBSTANCE ID + MOIETY NAME
+ SUBSTANCE NAME + AMOUNT TYPE
+ AMOUNT TYPE B

o W 3

1 0.1

AMOUNT

+ AVERAGE
+LOW_LIMIT
+HIGH_LIMIT,

+ UNIT

+ NON_NUMERIC VALUE

~7

Figure 9-—/Information model for the chemical substance class

3.6.4 Protein substances

All substancgs that'contain a defined sequence of L-alpha-amino acids connected through a peptide bond shall
be described using the protein elements.

NOTE Mixtures of proteins, such as immunoglobulins, that have a large number of individual proteins with diverse
sequences will be described as structurally diverse substances.

Proteins that differ in protein sequence, type of glycosylation, disulfide linkages or glycosylation site shall be
defined as two separate substances.

EXAMPLE Interferon alfa-2a and interferon alfa-2b, whose sequences differ at a single residue, would be defined as
different substances.

Proteins shall consist of one or more protein sub-units.

All non-glycosylated proteins shall be defined without regard to the method of synthesis, the cell line or organism
biological matrix from which the protein was produced or isolated.
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Proteins shall be described without regard to microheterogeneity.

The type of glycosylation shall reflect significant differences in overall glycosylation and is determined from the
species of the cell or tissue from which the protein was isolated.

A limited set of controlled terminology shall be used to describe the type of glycosylation.
Proteins shall be defined by the final expressed sequence; pre-pro-proteins and pro-proteins shall not be described.
Proteins that are irreversibly modified by either chemical or physical processes shall be defined as different proteins.

The description of modified proteins shall capture structural changes that result from the modification when a
definjtive strocture s KmowrT:

Modifications shall be described using either moieties or molecular fragments that are added tp the protein
strucure or by a description of the modification process if a definitive structural modification doe$ not occur.

The molecular fragment may have a functional role and that role shall be captured using-controlled terminology.
For specific modifications, the site and residue modified shall be described.

Post-translational modifications shall only be captured if they are essential for activity or présent on the
predominant forms of the proteins.

In some instances, the modification will not result in a definitive sirlicture. In these instances, the modification
procgss shall be described in a minimal manner, capturing the modifying agent or physical cqnditions that
resulf in an irreversible change.

Purified blood, or tissue materials whose putative functionality is attributed to a protein or a limit¢d number of
protejns with distinct and known amino acid sequences, shall be described as a protein.

Non-fovalent interactions between proteins or péptide chains shall not be captured, with the |exception of
protein chains that are tightly associated with well-defined composition stoichiometry.

Non-defining reference information can alse’be captured, including:

— type and subtype of protein;

— ljgand, substrate or target;

— type of interaction of the protein;

— gene from which the protein was derived.

Refefence information shall be captured using controlled vocabulary where available.
NOTH 1 Monoclonal immunoglobulins are described as proteins. Somatropin, a non-glycosylated prptein that can

be producetin E.coli, yeast or mammalian cells, is defined as the same single substance regardless of|the cell line it
was grodueed in.

NOTE 2  The current glycosylation types include fungal, plant, arthropod, avian, mammalian and human.

NOTE 3 Differences in even a single amino acid would result in two distinct substances. For example, interferon alfa-
2a and interferon alfa-2b will be defined as separate substances because the sequences differ by a single amino acid.
Aggregated human serum albumin, which is formed by irreversible partial physical denaturation, would be defined as a
separate substance from human serum albumin.

The information model for the class protein substance is shown in Figure 10.
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class Protein Substance /

MODIFICATION

PROTEIN

PROPERTY

notes

Describes irreversible modifications to a material.

+ SEQUENCE_TYPE
+ NUMBER_OF_SUBUNITS
+ DISULFIDE_LINKAGE

+ PROPERTY_TYPE

+ PROPERTY_NAME
+ SUBSTANCE_ID

+ SUBSTAN CE_NAME

o
T

+ REFERENCE_SOURCE_CLASS

+ REFERENCE_SOURCE_ID

+ REFERENCE_SOURCE_CITATION

+ O_GLYCOSYLATION
+ C_GLYCOSYLATION

+UNIT
*NON_NUMERIC_VALUE

Please, refer to the MODIFICATION diagram in this document. + COMMENT BT Ty e
+
PROTEIN_SUBUNIT o
+ SUBUNIT MOLECULAR_WEIGHT
+ SEQUENCE
+LENGTH . + MOLECULAR WEIGHT METHOD
+ N_TERMINFC_MODIFICATION g + MOLECULAR WEIGHT TYPE
+ N_TERMINAL_MODIFICATION_ID + AMOUNT TYPE -
+ C_TERMINAL_MODIFICATION i |
+ C_TERMINAL_MODIFICATION_ID
0..* 0..* 1 1
REFERENCE_SOURCE GLYCOSYLATION AMOUNT
+ PUBLIC_DOMAIN + GLYCOSYLATION_TYPE i CX\E\,R'?%EIT
+ REFERENCE_SOURCE_TYPE +N_GLYCOSYLATION RS-

Figure 10 — Protein substances Class

3.6.5 Nuclgic acid substances

The sequende of the nucleic acid, the type (RNA, DNA, mixed), together with any modifications that affe

molecular stiucture, shall be the defining elements for nueleic acid substances.

Genes, plasinids and the nucleic acid portion of viral véctors used in gene therapy shall also be describ

nucleic acid substances.

Individual gepe elements shall be described and defined as substances.

Irreversible modifications, either physical.or chemical, that irreversibly modify the underlying molecular stry

shall be desgribed using modification elements.

For gene thgrapy, the entire sequence of the transforming/transducing vector shall be used as the de

element. Eagh gene element-shall also be captured and defined as a substance.

NOTE Gene elements-would include promoters, enhancers, silencers, etc. For nucleic acids used in gene th

the entire seqpience of the'transforming/transducing entity would be captured along with each gene element.

The informatjon medel for nucleic acid class is shown in Figure 11.
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/

class Nucleic Acid

MODIFICATION

NUCLEIC ACID

notes

Describes irreversible modifications to a material.
Please, refer to the MODIFICATION diagram in
this document.

+ SEQUENCE_TYPE

+ NUMBER_OF_SUBUNITS

+ AREA_OF_HYBRIDISATION
+ COMMENT

NUCLEIC_ACID_

SUBUNIT

1.* + SUBUNIT

+ SEQUENCE

+ LENGTH

+ FIVE_PRIME

+ THREE_PRIME

0.*

REFERENCE_SOURCE

PROPERTY

MOLECULAR_WEIGHT

+ HUBLIC_DOMAIN

+ HEFERENCE_SOURCE_TYPE

+ REFERENCE_SOURCE_CLASS

+ HREFERENCE_SOURCE_ID

+ REFERENCE_SOURCE_CITATION

+ PROPERTY_TYPE
+ PROPERTY_NAME
+ SUBSTANCE_ID

+ SUBSTANCE_NAME
+ AMOUNT_TYPE

+ MOLECULAR_WEIGHT_METHOD f
+ MOLECULAR_WEIGHT_TYPE I
+ AMOUNT_TYPE

T =Y

AMOUNT

+ AVERAGE
+ LOW_LIMIT
+HIGH_LIMIT
+UNIT

+ NON_NUMERIC<VALUE

3.6.6[ Polymer substances

Figure 11 — Information model for'the nucleic acid substance class

Polymers shall refer to material that is inherently heterogeneous and contains structural repeatin

Polymers shall be defined using a combination of controlled vocabulary and representations of {

struc
ared
The

mate
be c4

escribed as either fragment(on moiety modifications, molecular weight or the polydispersity of
legree of polymerizationj, monomers used to synthesize synthetic polymers or copolymer
rial for naturally deriyed polymers, polymeric end groups, and physical or biological propert
ptured when known.and needed to distinguish material. Polymers shall be defined to the leve

j units.

he molecular

ure of the structural repeating_tnits, substituents that are attached to the structural repeating unit, which

the material.
5, the source
es shall also
of specificity

needed to distinguish~materials, and broad polymeric definitions shall be discouraged.

EXANIPLE Polymers containing polyethylene glycol structural repeating units should always be defined based on
eitherjdegree of polymerization or molecular weight. A generic polyethylene glycol substance should not bg defined as a
substance because of the wide variation in the functionality of these types of materials and safety concerng related to the
degree ofpolymerization.

The pohumertyne shall be defined by the number of structural repeating-unitsand-the connectivity between
them. A controlled vocabulary shall be developed as required to describe the polymer class, polymer geometry

and copolymer sequence type.

Physical and biological properties shall only be a defining element if they are necessary to distinguish polymeric
substances from one another and are related to the underlying molecular structures of the polymeric ensemble.

NOTE Values for polymer class would include homopolymer, copolymer; values for polymer geometry would
include linear, branched and network; values for copolymer sequence type would include random, block and alternating.
Polydispersity is usually determined from the ratio of the weight average molecular weight to the number average molecular
weight. Properties such as viscosity, light scattering or sedimentation velocity, which are indicative of molecular weight,
and biological properties such as enzymatic inhibition can also be distinguishing properties.

The information model for polymer substance is shown in Figure 12.
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class Polymer Substance /

SOURCE_MATERIAL POLYMER MONOMER_DESCRIPTION
notes 17 +POLYMER_CLASS 0"+ NUMBER_OF_MONOMERS
+ POLYMER_GEOMETRY + MONOMER_AMOUNT_TYPE
Material from which a substance is derived. + COPOLYMER_SEQUENCE_TYPE
Please, refer to the SOURCE_MATERIAL + COMMENT
diagram in this document.

0.* 0.*
MODIFICATION STRUCTURAL_REPEAT MONOMER
notes + MONOMER_ID
Describes irreversible modifications to a 0.* +NUMBER_OF_STRUCTURAL_REPEAT_UNITS + MONOMER_NAME
material. + STRUCTURAL_REPEAT_UNIT_AMOUNT_TYPE| + AMOLINT TYDPE
Please, refer to the MODIFICATION diagram —
in this document.

1.*

STRUCTURAL_REPEAT_UNIT

+ ORIENTATION_OF_POLYMERIZATION
0.* + STRUCTURAL_REPEAT_UNIT
+ AMOUNT_TYPE

REFERENCE_SOURCE

+ PUBLIC_DOMAIN

+ REFERENCE_SOURCE_TYPE
+ REFERENCE_BOURCE_CLASS 0.

+ REFERENCE_SOURCE_ID

+ REFERENCE_BOURCE_CITATION MOLECULAR_WEIGHT

+MOLECULAR_WEIGHT_METHOD X
+ MOLECULAR_WEIGHT_TYPE 0.

+ AMOUNT_TYPE
DEGREE_POLYMERIZATION 1 o
+ DEGREE‘ROLYMERIZATION AMOUNT
Y SCERTY + AMOUNT_TYPE 0..1
oD + AVERAGE

+ PROPERTY TYPE 0.* + LOW_LIMIT
+ PROPERTY_NAME 7]+ HIGH_LimiT
+ SUBSTANCH_ID +UNIT
+ SUBSTANCH_NAME 7|+ NON_NUMERIC_VALUE
+ AMOUNT_TYPE

Figure 12 — Information modelfor the polymer substance class

3.6.7 Strudturally diverse substances

Substances that cannot be defined as a’limited number of related single substances, i.e. mixture substances,
shall be defijed as structurally diverse,

Structurally diverse substances.shall be defined by the source material from which the substance is defived,
modificationg that result in irreversible changes in the underlying material and/or physical or biological propérties
related to ungerlying moleeular composition of the material.

Physical or biplogical properties shall only be used when they are essential to defining and distinguishing the makerial.

NOTE1 The majority of structurally diverse substances are derived from biological organisms. They might also be
complex naturalmaterials such as coal tar or mineral oil.

EXAMPLE 1 Light mineral oil is distinguished from mineral oil on the basis of the viscosity and specific gravity.

For organism-based polydisperse substances, the parent organism from which the source material was derived is
essential to the definition of the substance. Parent organisms shall be defined from the family to at least the species
level. Varieties, cultivars, strains or sub-strains of biological material shall be defining information if intraspecific
differences are distinct and reflect consistent differences in functionality or composition. Kingdom, phylum, class
and order can also be captured when available but these levels of taxonomy will generally not be defining.

NOTE 2  Herbals are typically described by parent organism family, genus, species and part or parts. If specific parts of
a plant are used, identification requires lists of individual parts such as the flower, leaf and stem. An indication of the plant
life cycle segment may also be necessary, e.g. whole flowering. Because of variability in constituents due to extraction
processes (solvent, temperature, time) and growing conditions (season and place of harvest, type of soil, use of fertilizer,
amount of daylight and water), biological extracts shall be identified by their source unless they represent a particular
fraction or class of chemicals, e.g. sennosides (Senna alexandrina anthraquinone glycosides).
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A cultivar or variety of a plant shall be defined as a different substance if differences exist in constituents or functionality.
Other organisms, typically bacteria and viruses, shall require the identification of subspecies, variety, strain or type, or to
be accurately described and distinguished from related substances.

EXAMPLE 2 Broccoli and broccoli extract would be defined as the same substance. Broccoli and cauliflower, which are
different cultivar groups or varieties of Brassica oleracea, are defined as different substances even though they share the
same genus and species because there are considerable differences in appearance and constituents. Influenza viruses
would be defined at a level that allows the distinction of various vaccine strains.

Polyclonal immunoglobulins shall be described as structurally diverse materials and require identification of the
immunoglobulin type, targeted antigen and the species of origin.

Ce”e and ticoiine chall ha dAacoribhad Ao ctratieallhy Aivaren cnhotonane  Inf
St troSuC o oo o T C oot TS Stroattorarty v CroC—ouoStartcC ot

ermatier—en-rdivdyal donors or

extent of pooling shall not be captured at the substance level.

Compnodity oils, juices and exudates of plants shall be separate substances. QOils and juicés shall pe described
as fractions of the material from which they are isolated. The materials and processes, (i.e. time, femperature,
solveint) used to prepare extracts vary. Therefore, tinctures, infusions and decoctiohs,shall not Qe defined as
sepafate substances but will map to the parent organism and part from which they were derived.

EXANIPLE 3  Olive oil is Olea europaea fruit oil. Orange juice is Citrus sinensig fruit juice. Green tea pnd green tea
extragts shall be defined as the leaves of Camellia sinensis.

The information model for the structurally diverse substance class is§hown in Figure 13.

class Ytructurally Diverse Substance /

GLYCOSYLATION STRUCTURALLY DIVERSE PROPER[TY
+ GLYCOSYLATION_TYPE 0. e ENT 0| 1 i?gﬁéﬁgﬂpi
. L+ (-
+N| GLYCOSYLATION nates + SUBSTANCE_ID
+ O] GLYCOSYLATION Complex mixture that caiipot be fully described by + SUBSTANCE_NAME
+ C| GLYCOSYLATION enumerating all theironstituents. + AMOUNT TYE’E

0.
0.* 1
REFERENCE_SOURCE
MOLECULAR_WEIGHT AMOUNT
+|PuBLIC_DOMAIN
+|REFERENCE_SOURCE TYPE + AVERAGE
+|REFERENCE_SOURCE_CLASS i MgLEgULARfWE'GHTfMETHOD +LOW_LIMIT
+|REFERENCE_SOURCE_ID " XM ~ N‘%L’?sﬁ‘éVE'GHT—TYPE + HIGH_LIMIT
+|REFERENCE_SOURCE_CITATION OUNT_ + UNIT
+ NON_NUMERIC_ALUE

1.*

MODIFICATION SOURCE_MATERIAL
0.* notes
notes d . . "
D oy , diicati Material from which a substance is derived.
dscribes irreversible modification to a Please, refer to the SOURCE_MATERIAL

material.
Plgase, refer to the MQDIFICATION
diggram in this dectunent.

diagram in this document.

—Figure 13— Information model for the structurally diverse substance class

3.6.8 Mixture substances

Mixture substances shall be described as simple combinations of single substances that are either isolated
together or are the result of the same synthetic process.

For mixtures derived from natural sources, the source material from which the mixture was derived shall be identified.
Mixture substances shall not be combinations of diverse material brought together to form a product.
EXAMPLE Simethicone, which consists of dimethicone and silicon dioxide, would not be defined as a mixture

substance because the substances are not typically isolated or synthesized together; it would be defined as a Group 1
specified substance.
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There shall be three types of mixture substance:

— “All Of” in which all of the single substances are required to be present;

— “Any Of” in which one or more of the single substances are required to be present;

— “One Of” in which only one of the single substances is present.

This International Standard shall indicate whether a single substance is always present in “Any Of” mixtures.

The relative amount of each single substance shall not be captured.

NOTE Re

consistent wit
level because

All mixture s

Ibstances shall consist of mixtures of single substances.

Mixtures of mixture substances shall not be allowed.

of potential variation in specifications between manufacturers and pharmacopeias.

Mixtures of mixtures shall be represented as a single mixture of all the underlying sulistances.

All related sU

bstances in a mixture present in an amount greater than one percent shall be constituents
mixture substance.

Impurities and degradents shall generally not be considered constituents of'a mixture substance.

Mixtures that
diverse subs

The informat

fances.

on model for the mixture substance class is shown in Figure 14.

level
tance

pf the

cannot be described by a limited number of related substances shall be described as structurally

class Mixture

Substance /

SOURCE_MATERIAL

0.*

MODIFICATION

notes

Describes irreversible modifications to
a material.

MIXTURE_CONSTITUENT MIXTURE_SUBSTANCE
¥< 0.*
+ CONSTITUENT_ID + MI@R _TYPE
+ CONSTITUENT_NAME 2. o
+ CONSTITUENT_REQUIREMENT @ :

notes

Material from which a substance is der
Please, refer to the SOURCE_MATER
diagram in this document.

ed.
AL

Figure 14 — Information model for the mixture substance class

3.6.9 Substance codes

Substance codes and related substance code systems, although not defining elements for a given substance,
can be captured according to the information model presented below.

EXAMPLE

The informat

26

These codes could include Chemical Abstract Service (CAS) Registry Numbers, European Inventory of
Existing Commercial Chemical Substances (EINECS), European Drug Codes (EVMPD) and Japanese Drug Codes.

ion model for the substance code is shown in Figure 15.
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class Substance Code /

SUBSTANCE_CODE

+ CODE
+ CODE_SYSTEM
+ CODE_SYSTEM_ID

REFERENCE_SOURCE

+ PUBLIC_DOMAIN
+ REFERENCE_SOURCE_TYPE
+ REFERENCE_SOURCE_ID

+ CODE_SYSTEM_STATUS 0"+ REFERENCE_SOURCE_CITATION
+ CODE_SYSTEM_CHANGE_DATE + REFERENCE_SOURCE_CLASS
+ COMMENT - B

Figure 15 — Information model for substance codes

3.6.1D Substance classification

Substance classification, although not defining elements for a given substance;\can be captured|according to
the information model presented below.

The ihformation model for substance classification is shown in Figure,16.

class Substance Classification /

SUBSTANCE_CLASSIFICATION SUBTYPE

+ DOMAIN
+ SUBSTANCE_CLASSIFICATION C
+ SUBSTANCE_CLASSIFICATION_TYPE i
+ SUBSTANCE_CLASSIFICATION_CODE

+ SUBSTANCE_CLASS_SUBTYPE

0.

REFERENCE “SOURCE

+ PUBLIC_DOMAM
+ REFERENCE~SQURCE_TYPE

+ REFERENCEMSOURCE_ID

+ REFERENCE_SOURCE_CITATION
+ REFERENCE_SOURCE_CLASS

> S

Figure 16 — Information model for substance classification

3.7 Defining specified substances

3.7.1 General

Although the substance model captures information essential to the description of materials in medicinal
products, there is often a strong regulatory need for additional information that is not captured at the substance
level. Specified substances provide a general information model that shall be used to further define materials
present in medicinal products.

© 1S0O 2012 — Al rights reserved 27


https://standardsiso.com/api/?name=4787c0eacf3e0bcbb4c322e2337bd305

ISO 11238:2012(E)

The specified substance shall be organized to capture diverse information in a consistent manner. This
information shall include:

unitage;
referend

To meet the
into four grod

NOTE TH

3.7.2 Grou

Elements shall be used to describe material that contains multiple substances, solvents used in the prepa

of herbal or
biological m
description ¢

The element

property. The information model is shown in Figure 15t

Constituent ¢
used in the p

Impurities or

NOTE 1 TH
formulation of
NOTE 2 Im

The informat

analytical methods used for potency determination.

purity or grade;

analytical data;
constituents, including amounts and role when known and relevant;

specifications (impurities and related substance limits would be captured using constituents);

manufacturer data including information on the manufacturer and critical processes in manufacturing;

e material;

heeds of medicinal product identification, the elements of the specified substance shall be di
ps and a specified substance identifier shall be associated with each group of elements.

e grouping of elements simplifies the data model and allows for both regionaland incremental implemen

p 1 specified substances

allergenic extracts, specific marker or signature substances present in materials derived
btrices, the physical form of a substance when r€lévant, and any properties essential t
f the material.

groups used to define a Group 1 specified substance shall include constituents, physical forn

roups shall consist of intended substances added to create a multi-substance material, sol
reparation of extracts, marker or sighature substances present in animal derived material.

degradents shall not be copstituents for Group 1 specified substances.

is grouping of constituents allows for the definitions of many materials in commerce that are used
medicinal products.

purities and degradents will be captured as part of a Group 4 specified substance.

on model forthe Group 1 specified substance class is shown in Figure 17.

vided

ation.

ation
from
b the

h and

vents

in the
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class Specified_Substance_Group_1 /

PROPERTY

SUBSTANCE_NAME

+ PROPERTY_TYPE
+ SUBSTANCE_ID

+ PROPERTY_NAME
+ SUBSTANCE_NAME
+ AMOUNT_TYPE

notes
Names or codes given to a substance or specified
substance in different languages, jurisdictions and
domains.
Please, refer to the SUBSTANCE NAME diagram in
this document.

CONSTITUENT

+ SUBSTANCE ID

SUBSTANCE_CODE

Please, refer to the Substance_Code diagram
in this document.

notes

SPECIFIED_SUBSTANCE_GROUP1

REFERENCE_INFORMATION

+ SPECIFIED SUBSTANCE GROUPT 1D

+ SUBSTANCE_NAME
+ SUBSTANCE_ROLE
+ AMOUNT_TYPE

+ SPECIFIED_SUBSTANCE_GROUP1_NAME

Useful information that it'is hof essential for the
definition of the substanee.

notes

]

0.*

REFERENCE_SOURCE

] o1 0.
AMOUNT PHYSICAL_FORM
j f SVR‘C%EIT + PHYSICAL_STATE
- 0.1 +PHYSICAL_FORM_TYPE
Ny CEECIMIT + AMOUNT_TYPE
+ufIT =
+ NPN_NUMERIC_VALUE

+ PUBLIC_DOMAIN

+ REFERENCE_SOURCE_TYPE
+ REFERENCE_SOURCE_CLASS
+ REFERENCE_SOURCE_ID

[

+ REFERENCE_SOURCE_CITATION
7

~

< S

3.7.3

Group 2 specified substances

Figure 17 — Information model for the Group\1 specified substance class

Elem
along

The
extra
(sped

ents shall be used to capture the manufacturer-of either a substance or a Group 1 specifie
with minimal manufacturing information,

minimal manufacturing information.shall include the overall production method type (e
ctive, recombinant), production system type (e.g. cell line, plant or animal tissue) and prody
ific cell line). Critical Process Version Number shall be used to distinguish Group 2 specifie

d substance,

g. synthetic,
ction system
i substances

that have undergone major changes-in the Critical Processes used in the manufacturing of thp substance.

The
sequentially.

NOTH

nitial Critical Process Version Number shall be one and each subsequent number shall

be increased

Group 2 elementsavould allow the tracking of the substance to the manufacturer. This is importar)t for biosimilar

and dther generic products. It also allows the distinguishing of synthetic peptides from recombinant peptides and the
captufe of the production’ cell lines.

The ipnformatianh model for the Group 2 specified substance class is shown in Figure 18.
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class Specified_Substance_Group_2 /

SPECIFIED_SUBSTANCE_GROUP 2

+ SPECIFIED_SUBSTANCE_GROUP2_ID
+ SPECIFIED_SUBSTANCE_GROUP2_NAME
+ PARENT_SUBSTANCE_ID

1

MANUFACTURING

+ MANUFACTURER_ID

+ MANUFACTURER_NAME

+ MANUFACTURING_TYPE

+ PRODUCTION_METHOD_TYPE

+ PRODUCTION_SYSTEM_TYPE

+ PRODUCTION_SYSTEM

+ CRITICAL_PROCESS_VERSION_NUMBER

RN

\ W 5 o2

0..%

REFERENCE_SOURCE

+ PUBLIC_DOMAIN

+ REFERENCE, SOURCE_TYPE

+ REFERENEESOURCE_CLASS

+ REFERENEE_SOURCE_ID

+ REFERENCE_SOURCE_CITATION
Vs

s

Figure 18 = Information model for the Group 2 specified substance class

3.7.4 Group 3/specified substances

Group 3 elements shall capture the grade of the material along with the source that defines the given grade.
Group 3 elements shall be used to distinguish specific pharmacopoeial and technical grades of material.

If the pharmacopoeial monographs related to a substance are not harmonized, the grade for each pharmacopeia
shall be a separate Group 3 specified substance.

The parent substance shall refer to the substance or Group 1 specified substance to which the grade refers.

NOTE For most active pharmaceutical substances, typical grades are USP, EP, or JP. For herbal substances the
grades would be standardized, quantified and unstandardized.

EXAMPLE Water is the parent substance for the Group 3 specified substance Sterile Water for Injection USP.

The information model for the Group 3 specified substance class is shown in Figure 19.
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class Specified_Substance_Group_3 /

SPECIFIED_SUBSTANCE_GROUP3

+ SPECIFIED_SUBSTANCE_GROUP3_ID
+ SPECIFIED_SUBSTANCE_GROUP3_NAME
+ PARENT_SUBSTANCE_ID

GRADE i

+ GRADE_TYPE
+ GRADE_NAME
+ GRADE_REFERENCE_SOURCE

0.r

REFERENCE_SOURCE

+ PUBLIG-DOMAIN
+ REFERENCE_SOURCE_TYPE
+ REFERENCE_SOURCE_CLASS
FERENCE_SOURCE_ID
5! EFERENCE_SOURCE_CITATION

Figure 19 — Information model for the Group 3 specified substance class

3.7.5| Group 4 specified substances

Group 4 elements shall contain the most detailed information on a substance. This information shall include
critical manufacturing processes, specifications (impurities and related substance limits would be captured using
constituents), unitage, reference material and analytical methods used for potency and purity determinations.

NOTE The specific information described for Group 4 specified substances is often submitted in regulatory
submissions in a diffuse manner that is difficult to capture and organize. The fields developed here will attempt to capture
the data in a manner that will facilitate its use in both review and compliance activities.

The information model for the Group 4 specified substance class is shown in Figure 20.
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class Specified_Substance_Group_4 /
GRADE REFERENCE_SOURCE
+ PUBLIC_DOMAIN
+ GRADE_TYPE + REFERENCE_SOURCE_TYPE
+ GRADE_NAME 0.* | + REFERENCE_SOURCE_CLASS
+ GRADE_REFERENCE_SOURCE + REFERENCE SOURCE 1D
+ REFERENCE_SOURCE_CITATION
0
MANUFACTURING SPECIFIED_SUBSTANCE_GROUP4 ANALYTICAL_DATA
s 0.1 + SPECIFIED_SUBSTANCE_GROUP4_ID 0.* e
) + PARENT SUBSTANCE_ID
The manufacturin§ TATormation of the specimed Measurement of purity, polenty, identity fetc.
substance. for the specified substance.
0.* 0.* 1.
PHYSICAL_FORM PROPERTY CONSTITUENT
+
+ PHYSICAL_STATE i CPERTY._TYPE + SUBSTANCE_ID 0
— + PROPERTY_NAME
+ PHYSICAL_FORM_TYPE e ANCE 1D + SUBSTANCE_NAME b
+ AMOUNT_TYPE I AN GEINAME + SUBSTANCE_ROLE
- + AMOUNT_TYPE
+ AMOUNT_TYPE
—
1
0.1 0.1
AMOUNT
+ AVERAGE
+LOW_LIMIT
+ HIGH_LIMIT |
+UNIT b
+ NON_NUMERIC_VALUE
Figure 20 — Information model for the,Group 4 specified substance class
3.7.6 Analytical data

Information (
This informa
potency. Indi
or reference
International
determinatio

NOTE
determination

EXAMPLE

Unitage for poténcy is often dependent on the analytical method and reference material used
In many‘igstances, unitage can vary across jurisdictions or even among manufacturers within a jurisd|ction.

n assays used to determinefpotency and specifications can be defined as a group of elenjents.
ion shall reference an analytical method and any reference material used in the determinatfon of
vidual reference materials-shall be defined as specified substances. Different analytical me
materials used for the.determination of potency shall be described, captured and referenced
Standard does nof‘prescribe that any analytical method or reference material be used far the
h of potency buf merely provides a mechanism for the capture of such information.

hods
This

n the

USP pancrelipase units and Fédération Internationale Pharmacéutique pancrelipase units differ arlud are

not readily corluvertible because the reference materials are distinct and standardized in a different manner.

The information model for the analytical data class is shown in Figure 21.
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