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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
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Introduction

This Technical Specification is a guide for implementing 1SO 11238, Health informatics — Identification of
medicinal products — Data elements and structures for the unique identification and exchange of regulated
information on substances. This Technical Specification was developed in response to a worldwide demand for
guidance on the implementation of internationally harmonised specifications for medicinal products. It is one of a

gr

up of four implementation guides for a total of five ISO standards which together provide the b

un

Th
age

registration and life cycle management of medicinal preducts as well as pharmacovigilance and risk ma

Th
inf
to {
Foj

to
ID])

bas
cojf

sci

que identification of medicinal products. The other standards in this group are:

ISO 11615, Health informatics — Identification of medicinal products — Data element§ and str
the unique identification and exchange of regulated medicinal product information

ISO 11616, Health informatics — Identification of medicinal products — Datayelements and st
the unique identification and exchange of regulated pharmaceutical product information

ISO 11239, Health informatics — Identification of medicinal products —)Data elements and st
the unique identification and exchange of regulated information on’pharmaceutical dose for
presentation, routes of administration and packaging

ISO 11240, Health informatics — Identification of medicindl products — Data elements and st
the unique identification and exchange of units of measurenient

e standards for the Identification of Medicinal Products(IDMP) support the activities of medicines
ncies worldwide by jurisdiction. These include a variety of regulatory activities related to de

e business objective of this implementation guide is to provide a means for exchanging regulatory
rmation. To meet the primary objectives of'the regulation of medicines and pharmacovigilance, it i
xchange medicinal product information-in-a robust and reliable manner.

the purposes of this Technical Specification, all conditions (e.g. mandatory, conditional, optional)
the necessary requirements to_uniquely and unambiguously identify a substance. Implementation
P standards may dictate that*mandatory elements for identification be tagged as conditional d
ed on regional requirements. If a section is identified as ‘optional’ but is implemented in a sped
formance described within that section is applicable. The scope of this Technical Specification is to
entifically necessary”) elements for the unique identification of substances/specified

sis for the

uctures for

uctures for

uctures for

ns, units of

uctures for

regulatory
velopment,
hagement.

substance
necessary

correspond
of the ISO
r optional,
ific region,
dentify the
ubstances.
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Health informatics — Identification of medicinal products —
Implementation guidelines for data elements and structures

fo

r the unique identification and exchange of regulated

information on substances

Th
sulj

1SQ
un
dis
Sp4
ele
sulj

Th
sulj
as

inf
Te
Gr

Th

Th

Scope

s Technical Specification is used in the implementation of ISO 11238. This Technieal*Specificat
stances based on their scientific identity (i.e. what they are) rather than on their use orymethod of pi

11238 provides the conceptual framework for defining substances and specified-substances and fo
que identifiers in the context of the ISO IDMP standards. ISO 11238 describes'general concepts for d|
finguishing substances and a high level model for the structuring of inforimation for substances. Thi
cification provides detailed explanations of each type or grouping ofisubstance information, an ¢
ment description for implementation of ISO 11238, and examples for a variety of substances an|
stances.

s first edition of the Technical Specification will only address substances, and Groups 1 to 3 of th
stances as defined in ISO 11238 and Annexes A, B, C, and"D-1t is anticipated that specified substanc

on defines
oduction.

I assigning
efining and
5 Technical
lement-by-
d specified

e specified
bs Group 4,

defined in ISO 11238, will be addressed in a subsequent edition of this Technical Specificafion. Some

rmation that would typically fall under specified substances Group 4 may be covered in the Ann
hnical Specification. This information, although-not defining of either a substance or a specified
up 1, may be essential to distinguishing substances.
s Technical Specification addresses the following:
e Data elements necessary for defihing substances and specified substances Groups 1 to 3;
e Thelogical use of data elements as defined in ISO 11238;

e Substances and specified substances Groups 1 to 3 business rules for

- determining necessary data elements,
- distinguishing and defining materials according to ISO 11238,
- triggering the assignment of identifiers.

s Technical Specification does not address the following:

bxes of this
substance

[ ] Business prnr‘nccnc Ff\}" d:\fﬂ m:\‘nacnmnhf:
(=]

e Implementation of a specific data information system (e.g. a relational database schema);
e Normative messaging standards for substances;

e The maintenance of controlled vocabularies;

e The specific global identifier system that should be used;

e Nomenclature standards for substances.

© ISO 2015 - All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO 8601, Data elements and interchange formats — Information interchange — Representation of dates and times

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

3 Genelral background and history

Due to theq lack of a common and harmonised approach to define substances, regulators and pharmaceutjcal
industry are faced with the inability to:

1) effectively exchange medicinal substance information in a structured and efficient way;

2) erjsure data consistency and evaluate/compare information across regions;, which especially impgirs
plarmacovigilance and compliance activities;

3) dgvelop consistent terminology for use throughout the healthcare community.

The objectives of the IDMP standards are to address the issues outlined above by developing harmonised
standards that build on the regulatory and technical processes already €established and to support the populatjon
and maintgnance of existing systems/applications with fully reliable regulatory medicinal product information.

Harmonised standards will stimulate vendors to develop “offsthe-shelf” tools (that are interoperable due to the
standard itself). Harmonised standards will also help to maximise forward compatibility of data and minimise the
complexiti¢s of backward compatibility.

This implgmentation guide is intended to assist\keporters (including pharmaceutical companies, regulatpry
authorities| and non-commercial sponsors) in.constructing messages or transmitting information that allqws
substances| to be defined unambiguously and ‘assigned unique IDs. It also provides guidance to help choose the
correct Suljstance ID from a public data sotizce that provides unique substance and specified substance identifigrs.
It is anticigated that an extensive list of siibstance identifiers as well as the definitional elements upon which fthe
ID was baged will be provided. Thi§ Technical Specification is not intended to be a guide for a maintenance
organisatign. The maintenance organisation may also create alternative methods to submit information consistent
with the ISP model.

Table 1 is gn example tablefor class and elements description.

Table 1 — Example table for class and element description

User Guidahce

Example(s)

Conformance

Data Type

Values Allowed

Business Rule(s)

2 © ISO 2015 - All rights reserved
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In contrast to other parts of the guide, conformance will refer to whether an element is required for a given
substance type or a specified substance group. Conformance is not meant to be applied globally to all types of
messages.

Definition: Conformance will be expressed based on the following terminology: Mandatory, Conditional and
Optional.

Mandatory: refers to data elements that are required and shall therefore be implemented.

Conditional: refers to data elements that are subject to business rules and may became required by:
- data rules;

- process rules;

- regional rules.

Optional: refers to data elements that are informative but not definitional.

The description on whether a data element is conditional by data, by process or by regional rule is out|of scope of
thig Technical Specification and will be defined within regional implementation guides.

The information provided in the table refers to the global guidance. Witen there is no information in the
corjfformance table row (e.g. information on business rule is not provided), please refer to the regional
implementation guide.

4 | Substance (Mandatory)
4.1 General

All|medicinal products consist of substances; these substances can be active ingredients, excipients, off packaging
malterials. There are two fundamental levels of information described in ISO 11238, a “substance I¢vel” and a
“specified substance” level. Both levels are included in the more generic concept of an ingredient. At th¢ substance
level, substances are defined based on inherent attributes rather than use or method of manufactpire. At the
spqcified substance level, four separate groups of elements provide additional information.

In prder to define or distinguish material either at a substance or specified substance level, a number of attributes
shquld be taken into consideration:

- For chemicals, the molecular structure is captured at the substance level;

- | For proteins, the.amino acid sequence, sites and type of glycosylation, and the presence and positign of
displfide bonds willbe-captured at the substance level;

- For nucleicacids, the sequence, type of sugar and linkage will be captured at the substance level;

- | For other polymers, the monomers used to synthesize the polymer, the structural repeating units, the
mollecular weight and/or a property related to molecular weight (e.g. viscosity), the source of naturally |[derived
polymeérs and any modifications that irreversibly alter the molecular structure will he captured at the sibstance
level;

- For structurally diverse material, taxonomic, anatomical and fractionation information, properties related to
the underlying molecular structure of the material, and modifications that alter the underlying molecular
structure will be captured at the substance level;

- Mixture substance consists of a simple combination of single substances that are either isolated together or

are the result of the same synthetic process. The biological source of the mixture is also captured where relevant
at the substance level. Proportions are not captured at the substance level. It should be noted that a mixture

© IS0 2015 - All rights reserved 3
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substance description should only include the substances that are generally or consistently present in the
material. This excludes impurities and degradants.

Other attributes will be specific to the specified substance levels:
- Constituent substances in a multi-substance material;
- Proportions of constituent substances in a multi-substance material;

- Physical state;

- Grade(or purity of material;
- Manufpcturing information;
- Analytical data.

There are fpur groups of elements that are used to further define and specify substances. Spécified substances pre
always conmpposed of at least one substance.

Specified syubstance Group 1 is typically used to define:

- Multi-substance materials consisting of multiple substances, which are not defined as mixture
substances;

- Additional information regarding herbal and allergenic eXtracts;

- Physical state, including polymorphic forms;

- Detailed glycosylation information.

Specified syubstance Group 2 is typically used to define:

- Manufacturer and the overall manufactuiting process and critical process version number;

- In addition there is the possibility toqnake use of the reference source document class to store
Release specifications of the inténded manufactured substance.

Specified syubstance Group 3 is typically uSed to define:

- Grade or level of purity [Pharmacopoeial Specifications) and In house specification used to
cover a set of specitications of all approved manufacturers for the substance.

Specified sybstance Group 4 is typically used to define:

- Detailéd Analytical Data;
- Detailed Manufacturing Information.

4 © ISO 2015 - All rights reserved
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VERSION_NUMBER
EFFECTIVE_DATE
CHANGE_MADE

Figure 1 — High-level Substangce;Specified substance information model

4.2 Defining substances
A spbstance is any matter that has a discrete existence, irrespective of origin, which may be biological g
Sulbstances can be single well-defined ‘ehemical entities containing a definite molecular structure, sy
isomeric mixtures) or naturally-océurring (e.g. conjugated oestrogens) mixtures of chemicals, or materf
from plants, animals, microorganisms or inorganic matrices that are not definable by a single or limited

mollecular structures. Substatices may be active moieties, salts, solvates, stoichiometric complexes or

r chemical.
thetic (e.g.
als derived
number of
mixtures of

coppounds that are isoldted or synthesised/ obtained or produced in a process together. Materigls that are

comnbined from multiplé-sources to form a product are not considered substances.

A dubstance is generally defined by what it is, and not by how it is made or used. Substance defi
typically basedignrthe immutable properties of a given material. These properties include the molecula
or ptructures, of'a given material, taxonomic, anatomical or fractionation information for material tha
regresented by molecular structures. Purity, physical form, and method of production are typically not
whien defining substances.

nitions are
I structure,
cannot be
considered

In addition to defining information there is also information that is essential to validate the defining in

formation

and this information should be submitted if available. Validation may be performed based on relevant provided

documents (e.g. regulatory dossier) or information available in recognised source (e.g. pharmacopoeias

).

The primary goal of the ISO IDMP standard - Data Elements and Structures for the Unique Identification and
Exchange of Regulated Information on Substances is to define unambiguously all substances present in regulated
products. Once a substance has been defined, a unique identifier that is permanently associated with that
substance will be assigned. This Technical Specification describes the necessary information for this registration

process. Reference information, names, codes and IDs that can be associated with a substance are also
The document is not comprehensive in regards to reference and definitional information. Other

© ISO 2015 - All rights reserved

described.
substance


https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

attributes may be associated for both reference and definitional information as new scientific standards or
information becomes available.

Substances that are mixed together to form a product, even if there are physical interactions between the
substances will be described as a specified substance or a product.

EXAMPLE 1 FD&C Blue No. 1 Aluminium Lake is not defined as a mixture substance but rather as two separate
substances FD&C Blue No. 1 and aluminium oxide. Also, simethicone is not a substance because it contains two
substances, namely dimethicone and silicon dioxide. These materials would be described as Group 1 specified
substances.

Converselyjif-rew—covatent-bonds—and/or-simpte—saltsor-solvatesareformred;separateSubstanceBs—for-ench

molecular ¢ntity are assigned.

EXAMPLE 4 Fluticasone propionate would have a separate ID from fluticasone; atorvastatin calcium trihydrate
would havq a separate ID from atorvastatin calcium anhydrous.
Differenceq at the specified substance level should trigger a new specified substance ID.

EXAMPLE § Insulin Human Crystalline and Insulin Human Amorphous will have different Group 1 specified
substances|IDs and map to the substance Human Insulin.

6 © ISO 2015 - All rights reserved
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class Substance

SUBSTANCE_MAME

VERSION

REFERENCE_INFORMATION SUBSTANCE SUBSTANCE_CODE,

+ SUBSTANCE_|D nofes
+ SUBSTANCE_TYPE f

: <

S5INGLE_SUBSTANCE STRUCTURE

CHEMICAL

m PROTEIN

POLYMER

STRUCTURALLY DIVERSE NUCLEIC ACID:

Figure 2 — High-level information model for substances

4.3 Substancetypes (Mandatory)

At [the basic.level, all material present in medicinal products will either be described as a substance and/or a
spqcifiedisubstance Group 1. Additional information, such as manufacturer, grade and manufacturing ipformation
on p given material will be associated with specified substance Groups 2 to 4.

Substances are either one of five types of single substances or a mixture. Mixtures consist of a combination of
related single substances where the source material and essential properties are also captured but proportions
are not. For the purposes of definition, all single substances are of one of the following types:

- (simple) chemical;

- protein;

- nucleic acid;

- polymer;

- structurally-diverse.

© IS0 2015 - All rights reserved 7
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Each of these different types of substances has distinct elements essential for definition. Substances can also be a
mixture of single substances, typically related and of the same type. Some materials may appear to have
elements from multiple types of substances e.g. PEGylated proteins, drugs covalently linked to polymeric matrices
or proteins, etc., to fully define the substance. Each of these substances will be described as a single type, although
itis possible for the same to be defined as two types one of which would be an alternative definition.

EXAMPLE 1: Proteins modified with a polymer or drug will be described as a protein with the polymer or drug
captured as a modification. Drugs covalently linked to a polymer will be described as a polymer with the drug
either captured as an end group or as structural modification. Detailed examples will be provided in the Annex to
address these complex materials. Although every substance definition will be defined with a single type it is
possible that an alternative definition of a substance will be of a different type.

EXAMPLE Z: Desmopressin can either be defined as a modified peptide or as a chemical substance.

Mixtures c¢nsist of a combination of related single substances where the source material and essential properties
are also captured but proportions are not. At the specified substance Group 1 level proportions can be captured.

Additional [information, such as manufacturer, grade, and manufacturing information on a given\material will| be
associated with specified substances Groups 2-4. The first step in defining a material is to determine whether the
material cqdn be defined as a single substance, a mixture of single substances or a specified’substance Group 1. A
mixture supstance is a substance that cannot be defined using a single set of substance elements or structyral
representafions. Racemic mixtures, most polymers and structurally diverse substances, although inherently
mixtures, can be defined using a single set of elements and therefore are not describéd as mixtures. Material that
contains multiple substances that are not related and not synthesised or isolated together will be described as
specified syibstance Group 1. Specified substance Group 1 would also include<rystalline polymorphs, substankes
in varied ghysical states along with the capture of additional propertieS) regarding sterility or the presencd of
endotoxin.

Examples qf specified substance Group 1 include simethicone, adjuvanted vaccine antigens, isophane insulins and
additional herbal and allergenic extract information not captured at the Substance level. Sterile water, water [for
injection, i¢e, and steam would be different specified substanegs Group 1 that would map to the substance wate}.

Mixtures are substances like Gentamicin sulfate, USP~or Gentamicin sulfate, EP which consists of mixture$ of
distinct buf related individual aminoglycosides. In USP*Gentamicin sulfate is described as a mixture of Gentamjcin
C1A sulfatq, Gentamicin C1 sulfate, and Gentamicin €2 sulfate. In EP it is described as a mixture of five compongnts
Gentamicin] C1, Cla, C2, C2a, and C2b respectively'which are typically isolated together from a bacterial culturg. At
the substahce level all related substances typically present at a level greater than 1% would be listed as
componengs of the mixture regardless-6f*whether the substance is listed in a given pharmacopoeia. Mixture
Substanceq are defined in the ISO 11238.Substance standard as a simple combination of single substances thatjare
either isolated together of are the result of the same synthetic process.

8 © ISO 2015 - All rights reserved
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class Mixture Substance

| VERSION ‘ ‘ SUBSTANCE_MAME | | SUBSTANCE_CODE ‘ ‘ STRUCTURE ‘ ‘ REFERENCE_INFORMATION
1.7 1.= 0. 0.1 0.1
MIXTURE_CON STITUENT MIXTURE_SUBSTANCE SOURCE_MATERIAL

+ CONSTITUENT_ID + MIXTURE_TYPE notes
+ CONSTITUENT_MAME - M= m vy
+ CONSTITUENT_REQUIREMENT

&
=
e

0.

MODIFICATION

Figure 3 — High-level information model for mixtareSubstance

For mixture substances in which multiple related substances are isolated.together from a single source} the source
will be a defining element. Starches are typically a mixture substancé of the two distinct polymers amylose and
amlylopectin. Corn, wheat, potato and tapioca starches are all distifict-substances distinguished by the s¢urce.

Most other polymers will be described as single substances ‘with the definition based on the structurdl repeating
unit and a representation of the average molecular weight of the polymer as well as the biological|source for
biopolymers or polymers derived from biological matrices.

Figure 4 represents a decision tree or process_by which the type of substance is determined. Mdnodisperse
substances are substances that can be described as a single molecular entity. Polydisperse subgtances are
substances that typically have multiple molecular entities that are too numerous or too diverse to be cdptured as a
mixture (e.g. cells or tissues) or where the)production of the substance inherently results in polydispersity (e.g.
polymers).

© IS0 2015 - All rights reserved 9
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Substance pooeee——————1julti Substance material 3
| Single Substance I : Mixture Substance ©
{Limited Set of Molecular Entities)
[ Monodisperse I Polydisperse
Chemical S5ubstance " Polvmer Substance
(DTS MOEEHaT STGETTE] = - -
o = L ‘I (Multiple Repeating Entitias)
Protein Substance
{Structure based on Linear — Strocturaliy D
Sequence of Amino acids) r su;ast:n;erse

(Numerous,! Unknown
Molecular Entities)

Mucleic acids
{Structure based on Linear "
Sequence of Nucleotides)

a) Multi-qubstance material: Multi substances and/or specified substances-of‘diverse origin used as a component in [the
formulation in a medicinal product.

b) Mixturfe substance: Type of polydisperse substance that is a cefmbination of single substances isolated togethey or
synthelsised/obtained or produced in the same process.

Figure 4 — Decision tree or process by which the type of substance is determined

Table 2'-= Substance types

User Guidahce Information about the subgtance type as described in and in accordance with ISO 11238 definitions

Example(s) “Chemical” “Protein” “Nucleic acid, “Polymer”, “Structurally Diverse”

Conformange MANDATORY

Data Type CD

Values Allowed Chemigal,\Protein, Nucleic Acid, Polymer, Structurally Diverse, Mixture, specified substance Group 1,
specified’substance Group 2, specified substance Group 3, specified substance Group 4

4.4 Substance ID. (Mandatory)

Every subsftancetwill be identified by an ID. An ID will be generated following the initial submission of substahce
data. The ID,sheuld be umque to each substance non- semantlc non- chronologlcal and of fixed length with|an
integrity che
or additions to deflmng 1nf0rmat10n result in a new version of the substance def1n1t10n but would not result in a
new Substance ID. Although an effort should always be made to obtain complete information prior to assignment
there will be instances when additional definitional information on a given substance is transmitted after
assignment. When incorrect or incomplete information may be transmitted and used to define a substance the
information will be changed or added but the ID will not change. In rare cases when the same substance is found
to have two IDs one of the IDs will remain a primary ID and the use of the other ID will be deprecated and
captured in the Substance Code class For some materials there may be multiple IDs that a material could map to. A
submitter should always submit the ID that is the most descriptive of the material.

EXAMPLE Glucose, when a solid crystalline material can exist with an alpha or beta pyranose structure in an
anhydrous state, or as a monohydrate with an alpha pyranose structure. If a solid crystalline form of glucose exists

10 © ISO 2015 - All rights reserved
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in a medicinal product the ID specific to the structure should be used. Glucose in a liquid or an amorphous solid
state would use the Substance ID that does not specify the specific form.

Both substances and specified substances will be identified with an ID. IDs will be released to the public if the
substance is in a licensed medicinal product. The IDs for substances in the investigational stage will only be
released if an official name exists or a company code is associated with defining information and is found together
in at least one single reference that is from a reputable source in the public domain (i.e. scientific journal,
presentations or posters at scientific conferences, company publication, patent or published patent application,
public databases such as STN from CAS). Substance IDs will always be issued to the requester if sufficient
information is provided to unambiguously define the substance.

Taple 3— Supstance ID

Us¢r Guidance ID to be used in all electronic submissions to identify a substance. Generated wh¢n sufficient
information is available to unambiguously define a substance. ID will be permanently asgociated with
a given substance and each substance at the substance level shall have one and orily one IP.
NOTE If a unique “Substance ID” has been assigned, this “Substance ID*shall be specified based on
the Substance Name controlled vocabulary.

Exgmple(s) UNII Code, EV-Code, Global Substance ID

Conformance MANDATORY

Data Type I1

Values Allowed Value could be a code associated with a preferred term, or a specific type of data. |If a code is
transmitted the preferred term associated with.that'code should also be transmitted.

Bugsiness Rule(s) All substances will be identified by a single ID:

NOTE: The ID will only be released to the public if the defining information is in the publ
if a company that provides the defining information requests public release or releaseq
public marketing materials. An ID:will always be issued to an organisation that reques
supplies the information necessaty to define a substance. A flag to control the release of
general public is part of the Reference Source information (4.6).

c domain or
the code in
Es an ID and
the ID to the

or

an
th
do

Substance names (Mandatory)

hough ISO 11238 does not provide any guidance on substance nomenclature, it does provide a struc
ture of names and codes that are used to refer to a substance. For the purpose of ISO 11238 there a
 types of names, Official names;systematic names, other names, brand names and company codes.

least one name or company code should be associated with each substance. Names for a given
/or standardised nammes submitted by another party may be available in the substance terminology|
a name is the pfeferred name or term by which a substance will be referred to in a given juris
ain may be présented in the terminology. This preferred term may vary depending on jurisdiction|
he state of devVelopment of a given substance.

ure for the
Fe basically

substance
Indication
liction and
or domain
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EXAMPLE During the early stages of clinical development, the preferred term for a substance may be its
company code. In later stages an INN name may be associated with the substance and become the preferred term
for that substance.

class Substance Hame

REFERENCE_SOURCE_DOCUMENT SUBSTANCE_NAME REFERENCE_SOURCE

FUBLIC_DOMAIN

REFERENCE_SOURCE_DOCU
REFERENCE_SOURCE,
REFERENCE_SOURCE_DOr
REFERENCE_SOURCE_DOCUMENT

SUBSTANCE_NAME
MENT_TYFE 0.* SUBSTANCE_MAME_TYPE
MENT_ID + LANGUAGE
MENT_CLASSIFICATION
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FUBLIC_DOMAIN
REFERENCE_SOURCE_TYPE
REFERENCE_SOURCE_CLASS
REFERENCE_SOURCE_ID
REFERENGE_SCOURCE_CITATION

0.-

OFFICIAL_NAME COFFICIAL_NAME_D:OMAIN

+ OFFICIAL_NAME_TYFE " |+ OFFICIAL_NAME_DOMAIN |
+ OFFICIAL_NAME_STATUS
+ OFFICIAL_NAME_STATUS_CHANGE_DATE

0.

OFFICIAL_NAME_JURISDICTION

+ OFFICIAL _NAME_JURISDICTION

Figure 5 — Information model for Substance Names
4.5.1 Supstance name

When requlesting an ID a submitter should submit all names and company codes which have been associated with
the substance. A submitter may also want to add a name to a substance that is already in the database. Definfing
information for a given substance should also be transmitted*when requesting that a name is added to the
database tp ensure the correct substance identity. A submitter may also submit names in multiple languages.
Although there is no requirement that names are unique, other or common names should also explicftly
distinguish| related substances from one another. Distinguishing characteristics for many polymers, such| as
molecular Wweight, degree of polymerisation, and viscosity, should be indicated in the names of these substanges.
Standardisption on such names to facilitate searching and identification of substances may be adopted within
regions.

EXAMPLE Polyethylene glycol is a name 'for a family of polymers, so it would not be an acceptable name forf an
individual $ubstance. Polyethylene Glycol1000 is an official name in the US for a polyethylene glycol polymer with
an average|molecular weight of 1000,”In Europe the INN name Macrogol 1000 would be an official name for fthe
same substiance. In the personal-care products domain PEG-20 is the official name for the same substance and|20
refers to thle average degree of polymerisation.

Table 4 — Substance name

User Guidahce Name or company code associated with the Substance.

Example(s) “Amoxicillin”

Conformange MANDATORY

Data Type ST

Values Allowed Free text, multiple names allowed, each in its own <asNamedEntity> element.

4.5.2 Substance name type
Every name shall have one and only one name type. Official names are typically non-proprietary names used in a

given jurisdiction and domain to refer to a specific substance. The domain, jurisdiction, and authority that
assigned the name (USAN, INN, JAN etc.) and the language of the name are also captured.

12 © ISO 2015 - All rights reserved
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Systematic names will typically be used for simple chemicals and structurally diverse materials where the
definitions are based on a chemical structure or systematic taxonomic information. For chemicals these names
are typically derived from IUPAC or CAS systems of nomenclature. From the systematic names of chemicals a
molecular structure can typically be derived and the name can be checked by a number of chemical drawing
programmes that convert a given name to a molecular structure. Brand names are names by which a company
identifies a given substance typically for marketing purposes. Other names associated with a given substance are
for instance common names. Company codes (also known as lab/laboratory codes or clinical trial codes) are also
treated as names. They are assigned by a given company to substances in clinical or preclinical development.

Table 5 — Substance name type

Us¢r Guidance Each name shall be associated with a type.

Exdmple(s) Official name, systematic name, other name, brand name, company code
Conformance MANDATORY

Data Type CD

Values Allowed OFFICIAL, SYSTEMATIC, COMPANY CODE, OTHER, BRAND

Business Rule(s) A name shall have one and only one name type.

4.5.3 Language

Alllnames should be associated with at least one language. Often the name, particularly INN nanfes, will be
identical in multiple languages. The language for company codes-that use a Latin character set will be described as
English (en). The language for the systematic name of plant, microorganism or animal derived substalrces will be
alsp be described as English since many of these will bea-hybrid of a Latin Name for the species and|an English
naine for the part and/or the subspecies information.

EXAMPLE The INN name alisertib is identical in~English, French and Spanish.

Table 6 — Language

Us¢r Guidance If the name is language dependent, that language shall be specified. The language used td provide the
structured substance information shall be specified according to the XML standarfl’s xml:lang
attribute spegification, which is based on ISO 639-1, alpha-2 codes

Exdmple(s) en - English, de - German, fr -French

Conformance CONDITIONAL

Data Type CD

Values Allowed ISO 639-1, alpha-2 codes

Business Rule(s) While xml:lang allows country-specification of language, e.g. en_US vs. en_UK or pt_PT vs| pt_BR, such

specificity is to be avoided except if the country variant of the language exceptionally doef give rise to
an alternative spelling. In that case, only the exceptional spelling needs to be tagged with [the country-
specific language code, not the regular spelling for that language in all other countries.

If the same name spelling exists for multiple languages of interest, the entire name is repeated each
time with its own language code.

4.5.4 Official name (repeat as necessary)

Each official name shall have one or more official name types. The official name type reflects the organisation that
assigns or recognises the name associated with the substance. These names are typically non-proprietary names
that are used in the labelling of pharmaceuticals. The domains and jurisdictions in which the official name is used
are also captured, tracked and maintained within the terminology. Although most official names will refer to

© IS0 2015 - All rights reserved 13
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material at the substance level there will be instances where an official name will refer to material at the specified
substances Group 1 level [e.g. Simeticone (BAN, INN) or Simethicone (USAN)]. The official name class is optional
and shall be repeated as necessary.

4.5.4.1

Official name type

Any authority which assigns official names will typically do so in a publication, and as such, referencing the
publication is sufficient indication for the name being “official” and sufficient representation for the “official name
type”. When new official names are issued by official naming bodies, the naming bodies will be reflected in this
terminology.

Table 7 — Official name type

User Guidahce

Designation of which authority assigned the Official Name. All official names need to have atleast

pne

such designation. The name type is the name of the authority or authorities that have assigneq or
have adopted the name.
Example(s) BAN, COSING, EP, FCC, INCI, INN, JAN, JECFA, MARTINDALE, USAN, USP.
Conformanfe MANDATORY — all official names require a designation of the naming authority
Data Type CD
Values Allowed All values in the name assigning authority identifier system.
Business Ruile(s) All official names must have a naming authority designated.Jf multiple authorities have assigned|the
same name, a separate <asNamedEntity> is specified forzeach authority that needs to be listed.
4.5.4.2 Official name status
The status |of the official name is associated with a given jurisdiction. It is possible that an official name could| be
official in pne jurisdiction and superseded in another.-With some official name types an initial name will| be
proposed gnd the name will later become recommended. Recommended INN names would be considered to| be
the Primary Official name in many jurisdictions.
Table 8 — Official name status
User Guidahce The status of the official name.
Example(s) Current, Alternate, Superseded, Proposed
Conformange OPTIONAL
Data Type CD
Values Allowed Current, Alternate, Superseded, Proposed
Business Riile(s) Each official name shall have a single status.
The fact that a name is alternate is evident by having more than one name assigned to the sgme

substance by the same authority for the same language, domain, etc.

4.5.4.3

Official name status change date

The change date of the status of the official name shall be specified according to the ISO 8601 date format (the
variant without any delimiters).

14
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Table 9 — Official name status change date

User Guidance Date of official name change if known.

Example(s) 20110601

Conformance OPTIONAL

Data Type DATE

Business Rule(s) If official name status changes the date of the official change will be captured if known.

4.54.4  Official name domain (repeat as necessary)

Offjcial names will also be associated with a domain. The domain and the actual name of ademaip will vary
acdording to jurisdiction.

EXAMPLE The terms DRUG and BIOLOGIC could be used in Japan and the US as official name)domain. In the|EU the term
MEDPICINE may cover the name of many substances that would be either DRUGS or BIOLOGICS in the US and Japan

Table 10 — Official name domain

Usdr Guidance Specifies when and for what purpose the official name js‘to-be used. All official names| can have at
least one domain. This is useful to differentiate different names for the same substance #s used for a
drug active ingredient as opposed to a food colour additive.

Exdqmple(s) BIOLOGIC, COSMETIC, DRUG, FOOD, MEDICINE; DIETARY SUPPLEMENT
Conformance CONDITIONAL

Data Type CD

Business Rule(s) Used if different names exist that are not appropriate to be used across all domains.

4.54.5  Official name jurisdiction (repeat as necessary)

WHen a product is on the market and contains pharmaceutically active substances at least one jurisdiction should
be pssociated with the name of thetactive substance. For inactive substances or excipients the jurisdictipn may not
be ppparent or captured. Pharmacepoeias will often be consulted to determine the jurisdiction of an official name.
The Official Name Jurisdiction class is optional; when necessary the following conformances apply:

Table 11 — Official name jurisdiction

Usdr Guidance The jurisdiction of the official name shall be provided.

Exgmple(s) US, EU, JA

Conformance CONDITIONAL

Data Type CD

ValuesAlewed 1S6-2166-1alpha2-codesEorthe FurepeantnionEH-shall be-used

Business Rule(s) All the jurisdictions in which the Official Name is to be used should be indicated.

4.6 Reference sources (Mandatory)

All data elements associated with a substance or specified substance should have a reference source. These
sources could be regulatory submissions, publications by naming authorities such as INN or USAN,
pharmacopoeias, books, journals, web sites, meeting materials of public databases such as chemical abstracts. A
source can refer to multiple data elements and a given element can have multiple sources.

© IS0 2015 - All rights reserved 15
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4.6.1 Publicdomain

Most reference sources other than regulatory submissions will be in the public domain. All regulatory submissions
will typically be considered to not be in the public domain. If the reference source is in the public domain the data
elements referenced by the source could be made public. There may be a separate determination whether any
portion of the record can be made public. This determination may vary depending on type of substance.
Regardless submitters of information should always explicitly indicate whether data should be considered

confidential.
EXAMPLE Particular care should be taken in the release of company codes. Although the company codes are frequently
mentioned in-the pnhlir‘ domain the release of 2 company caode assaciated with a Substance ID and the r‘lpﬁning information
should only|be made if all of the defining elements are associated with the company code in a single source in the{puplic
domain. For|chemicals, the chemical structure should be associated with the company code in the public domain. For protgins
such as morjoclonal antibodies, names or company codes could be released to the public only if the target of the antibodyy is
mentioned in the same public source as the name or code. A separate determination will be made as to whether the profein
sequence is |n the public domain.
Table 12 — Public domain reference source
User Guidahce Indication of whether the source is in the public domain. Company codes will only be released if|the
defining information is associated with the code in a public source such as chemical abstracts (CA§), a
journal article, or a poster at scientific meeting attributable to the company.
Example(s) Yes, No
Conformange OPTIONAL
Data Type BL
Values Allowed Yes, No
Business Ruile(s) All regulatory submissions are considered not'to be in the public domain. There may be an additignal
flag that determines whether any information can be released on a given substance.
4.6.2 Reference source type
All referenge sources will be associated with a type. The type may actually identify the source of the informatiop if
itis a publikc database or naming authority. For official names and defining information, the primary source should
be used if available. A single source can be used for many data elements. Public databases particularly thos¢ of
official naming bodies, regulatory submissions, manufacturer’s technical specifications, scientific journal artigles
and pharmpcopoeias are all sources that can be used.
Table 13 — Reference source type
User Guidahce The reference source type in which the data elements were actually found.
Example(s) BP, CHEMID (NLM), EP, IND, INN, ITIS, JAN, JOURNAL, JP, KEGG, MARTINDALE, NDA, PERSONAL
CARE PRODUCTS COUNCIL (PCPC), PUBCHEM, USAN, USP, WEB PAGE
Conformange MANDATORY
Data Type CD
Business Rule(s) All names should have at least one source and hence source type.

4.6.3 Reference source class

Each reference information type will be associated with a class. The class will be automatically associated with
each type of information.

16
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Table 14 — Reference source class

User Guidance

Useful for classification of sources.

Example(s) Regulatory submission

Conformance OPTIONAL

Data Type CD

Values Allowed LITERATURE, OFFICIAL NAME SOURCE, REGULATORY SUBMISSION, WEB.

Business Rule(s)

Need not be entered as the value is dependent on the Reference Source Type.

4.4 Reference source ID

Malny sources such as regulatory submissions, INN lists and others will be associated with/anumber or|ID. The ID

shquld be captured.

Table 15 — Reference source ID

Usé¢r Guidance

An ID associated with reference source.

Exgmple(s) IND number, INN list; PMID (PubMed Identifier).
Conformance CONDITIONAL

Data Type ST

4.4.5 Reference source citation

A ditation should be captured for a literature reference. The specific format for a given citation may b¢ defined at

redional level.

Table.16 — Reference source citation

Us¢r Guidance

The actual reference source or citation in which the name was found.

Exdmple(s) Literature-reference: Encycl. 3: 429 (1792)
Conformance CONDITIONAL
Data Type ST

4.4.6

The document should be concise and contain information specific for given data elements.

Reference source document (new class to be included in the second edition of ISO 11238))

Table 17 — Reference source document

User Guidance

Documents that contain relevant information on data elements and are referenced should be stored if
available.

Conformance OPTIONAL
Data Type ED
Values Allowed The documents can be saved as PDF files or TEXT files. If the documents or data source contains

structured data such as spectra, it can be transmitted in a standard format that can be visualised and
searched.

© IS0 2015 - All rights reserved 17
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4.6.7 Reference source document type (new class to be included in the second edition of ISO 11238)

Table 18 — Reference source document type

User Guidance The type of the document

Example(s) Regulatory submission, Journal article , Release specification, In House specification
Conformance OPTIONAL

Data Type CD

4.6.8 Rerrence source document classification (new class to be included in the second edition of

IS0 11238)
A classificqdtion system will be also developed for documents. The classification system will indicate the typg¢ of
informatioh contained within the reference document based on a terminology for the classification of reference
source dociments.

Table 19 — Reference source document classification
User Guidance The reference document should be classified according to the information contained within
Example(s) Chemical structure, Name, NMR spectra, Mass Spectra,
Conformante OPTIONAL
Data Type CD
4.6.9 Rdference source URL (new class to be included in'the second edition of ISO 11238)

Table 20 — Reference source URL

User Guidance The reference source URL in which the name was found. The URL can be captured here.
Conformanfe CONDITIONAL
Data Type ST
4.7 Substance code (Conditional)
This sectiop of reference-information allows the capture of codes that are typically associated with a substarjce.
The capture of these cedés typically facilitates the defining and mapping of substances and linking of substanies
to a variety of informiation sources. Codes should be communicated if known but are not necessary or mandatqry.
The terminology should have the ability to capture, store and distribute codes as necessary. All the codes that pre
captured should be associated with a publicly recognised code system and map directly to a given substancg. It
should be noted that company codes are not captured in this section but are considered a type of name for a giyen

substance. Commonly used public codes such as CAS registry numbers with a given substance should be provided
and associated to the substance.

18
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SUBSTANCE_CODE REFERENCE_SOURCE

+ CODE + PUBLIC_DOMAIN

+ CODE_SYSTEM + REFERENCE_SOURCE_TYPE

+ CODE_SYSTEM_ID + REFERENCE_SOURCE_ID

+ CODE_SYSTEM_STATUS 0.*| + REFERENCE_SOURCE_CITATION

+ CODE_SYSTEM_CHANGE_DATE + REFERENCE_SOURCE_CLASS

+ COMMENT

Figure 6 — Information model for substance codes

4.7.1 Code
The actual code should be captured using the same format that is used in the code system. Only codes| associated

with a code system will be captured. The code should be specifically associated twith a given subst
public and non-public databases identify substances with a code and these codés ean be very helpful

suBstances to various systems. Codes should always be verified against the source system. Different ju
maly require a code from a code system or multiple code systems to be asspciated and submitted with a

Table 21 — Code

hince. Many
n mapping
risdictions
substance.

Usé¢r Guidance

The specific code (the value) with regard to a réferénced code system.

NOTE: InChl is not considered a code and shall'be specified within the structure descripti

p1.

Exgmple(s) 11-22-356
Conformance CONDITIONAL
Data Type ST

Business Rule(s)

generated based ¢n SO 11238.

Only codes from recognised code systems will be captured. The code should specificg
substance but need.notuniquely link to substance. This code can also be a deprecated §

lly link to a
ubstance ID

4.7.2

Evéry code should be associated with a code system and a list of names of code systems expected to beg
shquld be maintained-by the maintenance organisation.

Exqmples

Code system

CAS registry numbers, EC numbers, FDA UNII codes, EMA XEVMPD codes, ASK numbers, EPA Pes

Table 22 — Code system

submitted

licide codes.

Us¢r Guidance

Name of the code system.

Example(s) CAS, EINECS, NSC, ASK, ATC, NDF-RT; RX-CUTETC.
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

If the Code class applies, the code system name is implicit and derived from the Code System ID.

© ISO 2015 - All rights reserved
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4.7.3 Code system ID

The code system ID may be an OID or an ID as applicable. The ID is associated with code system and need not be

submitted.

Table 23 — Code system ID

User Guidance

The ID of the code system.

Example(s) CAS Registry code: 0049; FDA Substance Registration System (UNII) 0050
Conformance CONDITIONAL
Data Type II

Business Rule(s)

If the Code class applies, the code system ID is required as all codes must be linked to a tode systein.

4.7.4 Code system status

The code system status is typically the status provided by the system for a given code: Many code systems can ¢nd
up with myltiple codes representing the same substance. Often one code will be the'preéferred code and others ill

either be dgleted or deprecated. Ad-hoc terms may also be developed to indicate acode status.

Table 24 — Code system status

User Guidahce

The status of the code assignment

Example(s) current, proposed,

Conformange CONDITIONAL

Data Type CD

Values Allowed “active” — Current, “active” — Alternate, “superseded” — Terminated, “pending” — Proposed

4.7.5 Code system status change date

Table.25 — Code system status change date

User Guidance

The date at which the code status is changed as part of the terminology maintenance.

Example(s) 20110601
Conformange OPTIONAL
Data Type TS.DATE

4.7.6 Comment

Table 26 — Comment

User Guidance

Any comment can be provided in this field, if necessary.

Conformance OPTIONAL
Data Type ST
20 © ISO 2015 - All rights reserved
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.7 Reference source

The reference source will be captured according to 4.6.

4.7

7.1 Reference information

Where applicable, the reference information shall be provided.

4.7.

Thg

typ
the

Th
Al
suk

Th

4.7

Cla|
cla

8 Substance classification (repeat as necessary)

ically based on molecular structure, chemical properties, pharmacological effects, mechanism
rapeutic targets or indication.

e standard shall have the ability to capture multiple classifications and variable levels of clg
hough most classification will be associated with an external classification system;@d-hoc class

stances may be developed within this terminology as needed.

e information in Figure 7 shall be provided:

class Substance Classification

SUBSTANCE_CLASSIFICATION SUBTYPE

DOMAIN N/ SUBSTANCE_CLASS_SUBTYPE
SUBSTANCE_CLASSIFICATION
SUBSTANCE_CLASSIFICATION_TYPE 8.
SUBSTANCE_CLASSIFICATION_CODE

+ o+ o+ o+

y3

0.*

REFERENCE_SOURCE

PUBLIC_DOMAIN
REFERENCE_SOURCE JIXRE
REFERENCE_SOURCH,_ID)
REFERENCE_SOUREE_CITATION
REFERENCE_SOBRCE_CLASS

+ + + + +

L —

Figin:e 7 — Information model for substance classification
.8.1 Domain

ssification systems will often only be used within a specific domain. The domain will be associatg
Esificationsystem.

Table 27 — Domain

sfystems are

of action,

ssification.
ification of

d with the

Usdr Gniidance The domain of the substance classification shall be prnvidpd

Example(s) Human pharmaceuticals, human vaccine, animal drug, animal vaccine, food, food additive, colorant,
pesticide; tobacco additive; flavour, excipient

Conformance OPTIONAL

Data Type CD

© ISO 2015 - All rights reserved
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4.7.8.2

Substance classification (code system)

There are a number of systems that classify substances based on chemical structure, pharmacological effect, organ
system affected, mechanism of action or molecular targets. These classification systems are useful and this
information, if available, should be provided and maintained as applicable.

Table 28 — Substance classification (code system)

User Guidance

Substance Classification terms based on a controlled vocabulary that is controlled by the system or

type of substance classification.

Tl . ') 11 1 lol £ . a I £ al Y~ i e | 1 " 1
TIIC DyDLClll SITUUIU UT LQPQUIC Ul \,ayu.u llls a vdrl ICL)’ Ul CidsSsIritdtivlrl D_yDLClllD dliru Tatlr D_yDLClll S IT4
be identified. All active ingredients are typically classified in multiple systems. Ad-hoc classifica
may be created as necessary.

uld
ion

Example(s) ATC, NDF-RT, NCI, AHPA, MESH; Therapeutic Category of Drugs in Japan

Conformanfe OPTIONAL

Data Type CD

4.7.8.3 Substance classification type

Nearly all |classification systems contain multiple levels. Type is the highiest level or the initial level of the
classificatign system.

Table 29 — Substance classification type

User Guidahce

The initial type or highest level of a classification.system.

Example(s) Organ system in ATC.
Conformanfe OPTIONAL
Data Type CD

Business Riile(s)

The value is IMPLICIT and ean'be derived by the “Substance Classification — Subtype “if available.

4.7.8.3.1

Substance classification-subtype (repeat as necessary)

Table 30 — Substance classification subtype

User Guidance

Many-classification systems will have multiple subtypes of classification this field will attemp
capture this information.

to

Example(s) NDF-RT Mechanism of Action (MOA) or Physiological Effect.
Conformante OPTIONAL

Data Type CD

4.7.8.3.2 Substance classification code

Classification code with map to the active moiety of a given substance.
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Table 31 — Substance classification code
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User Guidance Code from the classifying code system. The code should be tied to the substance...

Example(s) N0000175684 NDF-RT code for Oxycodone that maps to the mechanism of action classification.
NO2AAOQ5 ATC code that maps to Oxycodone.

Conformance OPTIONAL

Data Type 11

Business Rule(s) The classification code shall be part of an internationally recognised classification system.

4.7.8.3.3 Reference source

The reference source will be captured according to 4.6.

4.7.9 Target

The target section allows the capture of information related to the targets that.a substance is known|to interact

with and the interaction results in a biological effect or transformations  These targets can be t

me

pra
exi

Fol

prd
the

4.7

Typically the Target ID is either a Substance or specified substance ID. ISO 11238 will be updated

Tal

tabolic, interactions postulated to result in toxicity or interactions of uftknown effect. Targets a
teins, or complexes of proteins. The target may be a substance in its agwn right and ID shall be assig
sting ID of a known system used (i.e. GENE, Uniprot) to refer to a target.

monoclonal antibodies the target shall always be provided., ‘For other types substances the tar
vided if known. Ideally the target is a substance with its wat Substance ID. However, in specific cird

target may be handled as a relationship between two substances.

.9.1 TargetID

get Gene ID element as Target ID.

Table 32 — Target ID

herapeutic,
e typically
hed and/or

bet may be
umstances,

to rename

Us¢r Guidance ID of the target.relation molecular entity upon which the substance acts.
One Target/ID should be specified. The target should be a molecular entity or a family pf molecular
entities:“The target is usually a protein entity that the drug actually interacts with. Both| therapeutic
and'\metabolic targets and targets associated with toxicity should be captured.

Conformance CONDITIONAL

Data Type CD

Values Allowed [SO 11238 Substance ID

Business Rule(s) The ISO 11238 Substance ID shall be referenced.

4.79.2 Target name

At least one name of the target shall be provided when target information is submitted. Target names will typically
be handled no differently than other substance names. If an active ingredient targets more than one target each
target should be listed. In addition to names a list of codes associated with the target may also be used. Gene bank
and Uniprot codes can be particularly useful for identifying and tracking targets. The ISO 11238 standard will be
updated to rename Target Gene Name element as Target Name.

© ISO 2015 - All rights reserved
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Table 33 — Target name

User Guidance

Name of the target molecular entity upon which the substance acts.

Each target should be associated with a target name.

Conformance

CONDITIONAL

Data Type

CcDh

Values Allowed

ISO 11238 substance name

Business Rule(s)

ISO 11238 substance name implicitly derived from Target ID. A variety of names can be captured. A

SinglteTmane with bea preferred mane and-assoctated withr the- Target -

4.7.9.3 Interaction type

The type df interactions between a substance and its target should also be captured. A controlled vocabul

should be developed to capture these types of interactions.

Table 34 — Interaction type

qry

User Guidance

Type of interaction between the substance and the target. The interaction type will be captured fof

substrate-target interactions. A substance can have multiple typés)of interactions.

all

Example(s) AGONIST, INDUCER, INHIBITOR, PARTIAL ANTAGONIST, SUBSTRATE, PRODUCT
Conformanfe CONDITIONAL
Data Type CD

4.7.9.4 [Target organism (new class to be included in‘the second edition of ISO 11238)

When drugs are targeted against a specific organism the organism should be captured. For antivirals

antibacteripls there is typically no need to give thée\strain level unless the organism is resistant to more commo

used drugs|

Table 35 — Target organism

nd

User Guidance

The organism for which the active substance is targeted.

Example(s) HOMO SAPIENS; M. TB, HIV-1 etc.
Conformanfe CONDITIONAL
Data Type CD

Business Rule(s)

At least one organism type should be associated.

4.7.9.5 Target organism type

Every organism should have a type that is maintained within this terminology. The organism type may also be
used independent of the organism particularly for substances such as antibacterials which may be targeted
against a wide range of organisms.
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Table 36 — Target organism type

User Guidance Every target organism should have a type associated with the organism.
Example(s) HUMAN, VIRAL, BACTERIAL, FUNGAL, INSECT, HELMINTH, MALARIAL
Conformance CONDITIONAL

Data Type CD

Business Rule(s) At least one organism type should be associated.

4.71.9.6 Target type

Eag¢h target-substance interaction should be assigned a type. The type is dependent on the substance pnd also to
sorhe extent the use of the substance. A given target-substance interaction can be of more thau one typdg.

EXAMPLE The therapeutic target would be HIV-1 protease when ritonavir is used in HIV-related tijerapy. The
mefabolic target is Cyp 3A4 and ritonavir is an inhibitor of this target. Ritonavir is also an inhipitor of P-
glyroprotein a drug transporter. In many combination products ritonavir is used\strictly to inhibit Cyp|3A4/5 and
trapsporter enzymes.

Table 37 — Target type

Usdr Guidance Type is a limited form of classification associated with a target of an active substance. Jome targets
can be both toxic and therapeutic; the choice is dépendent on the dose of a given substande.

Exdqmple(s) THERAPEUTIC, METABOLIC, TOXIC; TRANPORTER

Conformance OPTIONAL

Data Type CD

Business Rule(s) Each target should be associateddwith a target type when the target can be classified,

4.79.6.1 Reference source

The reference source will be captured according to 4.6 when necessary.
4.7.10 Gene

The gene section will only,be captured for proteins and nucleic acids. It does not apply for chemicals, golymers or
strjicturally diverse stibstances. It is only used as reference information and refers to the gene that is the origin of
the substance (typically a protein). Genes may also be substances and would be described as nucleic acids.

4.7.10.1 Gene sequence origin

For monoclonal antibodies the gene sequence origin will be used to capture species from which the antibody was
detfived.

EXAMPLES For monoclonal antibodies the typical values can be HUMAN, HUMANISED MOUSE; HUMANISED RAT;
CHIMERIC MOUSE-HUMAN; CHIMERIC RAT-HUMAN.
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Table 38 — Gene sequence origin

User Guidance

Common name for the organism from which the final gene sequence originated.

Example(s) Human, Bovine, Human; Humanised; Mouse-Human Chimeric; Mouse
Conformance OPTIONAL
Data Type CD

Values Allowed

Typically from the NCBI Gene database.

Business Rule(s)

NOTE: it applies primarily to proteins.

4.7.10.2 [GenelD

Table 39 — Gene ID

User Guidahce

ID associated with the gene of origin

Example(s) YP_299723.1

Conformange CONDITIONAL

Data Type CD

Values Allowed Typically from the NCBI Gene database.

4.7.10.3 [Gene name

Table 40 — Gene.:name

User Guidahce

Complete name given for a gene. Every gene which has an ID should also have a name.

Example(s) hIL-10 gene
Conformanfe CONDITIONAL
Data Type CD

Business Ruile(s)

Implicit from the GeneID from the applicable Gene database.

4.7.10.3.1| Reference source

The referemce source and related information will be captured according to 4.6.

4.7.11 Gene elements

Gene elemé¢nts will be captured for genes that are used in gene therapy.

When the gene element section applies, the following information shall be provided:

4.7.11.1 Gene element type
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User Guidance

Type of the gene element.

Should be captured for all genes that are transduced into cells and are intended to be expressed.

Example(s) enhancer, promoter, silencer, terminator, repressor
Conformance CONDITIONAL
Data Type CD

4.7.11.2 Gene element ID

Table 42 — Gene element ID

Us¢r Guidance

Unique identifier for gene element.

Conformance CONDITIONAL
Data Type CD
Values Allowed A unique identifier will be associated with each gene element.

4.7.11.3 Gene element name

Table 43 — Gene element name

Usé¢r Guidance

Specific gene element name.

Exgmple(s) SV40 Enhancer

Conformance CONDITIONAL

Data Type CD

Values Allowed A unique identifier will’lbe associated with each gene element.

Business Rule(s)

Implicit from the Gene element ID from the applicable Gene element controlled vocabularjy.

4.7.11.4 Reference source

The reference sourcé-and related information will be captured according to 4.6. One or more refererce sources

coyld be cited.

4.7.12 Substance relationship

Relatiofiships between substances such as the relationship between a salt form and its active moiety or parent
substance should be captured. These relationships are often essential to the description of medicinal prloducts, the

basis of strength and the classiiication of substances. These relationships are often obvious and rules will be
developed for specifying substances involved in each type of relationship. For example the active moiety of all
sodium salts would be the free acid, conversely the active moiety of a hydrochloride salt would be a free base.

4.7.12.1 Relationship

The relationship is not a mere code but the actual connection between the two substances which may be different
for different kinds of relationships:

There are a variety of different relationships that are possible but for the identification of medicinal products the
most important relationships are between a substance, its active moieties, the basis of strength and constituents

© ISO 2015 - All rights reserved
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in herbal and other complex substances. Parent and salt-solvate relationships and relationship of drug substance
to its metabolites and impurities are also important although not essential for the description of a medicinal
product. If there are known relationships between substances the relationships should be provided and
maintained. The parent-active moiety relationship may be essential in describing medicinal products.

Table 44 — Relationship

User Guidance

Relationship between substances.

NOTE: Target and gene elements are not to be specified in this section.

Example(s) parent, active moiety, salt, radiolabelled, prodrug, metabolite, enantiomer
Conformanfe CONDITIONAL

Data Type CD

4.7.12.1 [Interaction type

Table 45 — Interaction type

User Guidance

The Type of interaction between the substances.

Conformanfe OPTIONAL
Data Type CD
4.7.12.2 |[Related substance ID

Table 46 — Related substance ID

User Guidahce

Substance ID associated with the related substance. All related substances should have a Substance
ID.

Conformange CONDITIONAL

Data Type CD

Values Allowed ISO 11238 SubstaneeID
4.7.12.3 [Related substance'name

Table 47 — Related substance name

User Guidance

Preferred term or primary name of related substance.

Conforman

Ce

CONDITIONAL

Data Type

CD

Values Allowed

Based on ISO 11238 substance name

Business Rule(s)

The preferred term of the related substance is captured; this information is required when there is a
“Substance Relationship”; The substance name is implicit and derived from the Substance ID.
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4.7.12.3.1 Amount type

Table 48 — Amount type

User Guidance Most elements that require a quantitative value will also have a field called amount type. Amount
type should always be specified because the actual value of the amount is often dependent on it.

EXAMPLE: In capturing the actual relative amounts of substances or molecular fragments it is
essential to indicate whether the amount refers to a mole ratio or weight ratio. For any given element
an effort should be made to use same the amount type for all related definitional elements.

Example(s) Mole percent; Weight percent; Mole ratio; Weight ratio, Weight, Moles
I

Cofpformance CONDITIONAL

Data Type CD

4.7112.4 Amount

For some substance relationships it may be desirable to capture a quantitative.or ‘semi-quantitative amount that
maly further define the relationship (i.e. major metabolite, degradants etc.). Ameunt shall be captured afcording to
4.9

Subystance Relationships which refer to reactions (e.g. metabolismj\prodrug) are quantified by spdcifying the
quantity of the reactants:

4.7.12.4.1 Reference source
The reference source will be captured according to 4.6.
4.8 Structure (repeat as necessary) (Conditional)

Strictural information is an essential elementfor all chemical substances and for other types of substances that
haye structurally definable elements or.miodifications. The representation should contain structural ihformation
in pne or more of the standardised formats as indicated below. A graphical image of the moleculaf structure
shquld also be provided if available. A.complete representation of the structure should be provided anf is usually
sufficient to define chemical substances. Structural representations can be in a variety of formats or even multiple
formats. The commonly usedAormats include molfile, SMILES, InChl, and cdx. Indication of a preferred structural
refresentation may be defined at regional level. Although most chemical substances may be represented by a
single unambiguous structural representation, there are also many substances that can be represented by
multiple structural representations or as a mixture of single substances. For the initial implementation and the
trapsmittal of data¢for-Substance definitions, an approach that limits submissions to a single or a limited number
of inambiguous‘structural representations is recommended. There are several examples below that ilfustrate the
prqcess in cheosing a defining structural representation to submit. A more detailed structure representption guide
is grovided-as+part of the annex B (Chemical substance).

For Amine Salts, with the exception of ammonium and quarternium, salts shall be represented as a free |pase.

EXAMPLE: DIFLOXACIN HYDROCHLORIDE
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O H

Figure 8 -

Metal and
configurati

-

Correct Incorrect

(\1N‘ a”
H.oc~

Incorrect
— Correct and incorrect graphical images of the molecular structure of difloxacin hydrochlori

ammonium salts: All metal and Jammonium salts (NH4+) shall be represented in a char
pn with all equivalent functional groups ionised. Charge balance will be achieved when necessaryj

adding hydrogen ions (protons).

EXAMPLE:

MONOSODIUM CITRATE
o] OH o o OH o
H+
2 OWO Na | HOWOH Na
o N o o
Correct

Incorrect

bed
by

Incorrect

Figure 9 — Correct and incorrect graphical images of the molecular structure of monosodium citrate

30

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

Racemic mixtures can be represented as mixtures of enantiomers or by a single structural representation. When
using a single structural representation and the substance only contains one chiral centre, a single structure will
be drawn that does not contain a chiral bond. If more than one chiral centre exists, relative stereochemistry shall
be indicated. The stereochemistry of each moiety of a given substance will be captured separately (4.9).

EXAMPLE: OFLOXACIN

A racemic mixture of the R and S isomers. A single structural representation can be used in this case.

n

Hac/\) O\)\CHa

Figure 10 — Graphical image of the molecular structure of difloxacin hydrochloride

There are also substances that are mixtures of multiple enantiomers. These substances can also be trahsmitted in
a single structural representation.

Sultstances can exist in interconverting forms or with a different defined structure depending on the physical
stafe. In cases where the actual structure is a single configuration'in a solid physical state, that structurg should be
captured. When a substance exists in a liquid state and cah interconvert to a variety of structures, the least
ampiguous single structure should be chosen.

EXAMPLE DEXTROSE (GLUCOSE): Exists as threé’separate substances in the crystalline state. For a|crystalline
suljstance one of the following representations sheuld be chosen.

H O

ALPHA.-GLUCOSE ALPHA.-GLUCOSE .BETA.-GLUCOSE
MONOHYDRATE ANHYDROUS ANHYDROUS

Figure 11—"Graphical images of the molecular structure of the three crystalline states of dektrose

In the liquid-state dextrose and many other monosaccharides, disaccharides and higher homologs that end in an
aldehydeYare often referred to as reducing sugars and exist as mixtures of interconverting suljstances as
illustrated in the structures of glucose below.

In this case the linear single representative structure is chosen to represent dextrose in the liquid or amorphous
state. If pyranose or furanose forms were chosen the representative structure would have one site of
stereochemical ambiguity. One general rule is that if there are multiple interconverting structural representations
for a substance the preferred representation is the one with the least ambiguity. In figure 12 the pyranose and
furanose structures have one site of stereochemical ambiguity.
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Correct Incorrect

Figure 12 — Correct and incorrect graphical images of the molecular structure of (liquid) dextrose

In this casg the linear single representative structure is chosen to represent dextrose in the liquid or amorph
state. If pyranose or furanose forms were chosen the representative structure would have oneJsite
stereochemical ambiguity. One general rule is that if there are multiple interconverting structural representati
ance the preferred representation is the one with the least ambiguity. In the example below fhe

for a subs
pyranose a|

Structural
describing
proteins o

amine. Eth

EXAMPLE:

32

hd furanose structures have one site of stereochemical ambiguity.

brs will be broken such that the oxygen stays with polymeric or larger'structural unit.

Cellulose Acetate

R1

Correct

JUA

R1

representations will also be used to represent fragments of molecules. Fragments will be used i
partially modified polymers and are typically generated to describe partially acylated polymers,
even nucleic acids. In order to consistently describe substances a fragment will be generated ih a
defined manner. Ester and amides will always be broke such the oxygen or nitrogen with stays with the alcoho

bus
of
ns
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The acetyl fragment is represented in Figure 14.

(0]

Y NP

Incorrect:

Figure 14 — Correct and incorrect graphical images of the molecular structure of the acetyl fragment

In fragments derived from ethers, the oxygen will be retained by the polymer or largest portion of a io|ecule.

EXAMPLE: Hypromelloses

Figure 15 — Graphical images of the molecular structure of hypromelloses

Figure 16 provides the high level information for the Class Structure.

In the Class Structure the element group molecularformula is represented by molecular formula by mjoieties and
by the total of moieties in accordance with the Hill system captured by the term molecular formula. In addition the
element group molecular weight is connected to the Class Structure also for stoichiometric substances. This
addlition will be proposed in the next version of the ISO 1238 Standard.

Segq also the high level information at the substance type chemical.
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class Structure

STRUCTURE_REPRESENTATION

+ STRUCTURAL_REPRESENTATION_TYPE
+ STRUCTURAL_REPRESEMTATION
+ STRUCTURAL_REPRESENTATION_ATTACHMENT

1.

STRUCTURE

|S0TOPE

+ STEREOCHEMISTRY

+ DPTICAL_ACTIVITY

+ MOLECULAR_FORMULA

+ MOLECULAR_FORMULA_BY_MOIETIES

+ NUCLIDE_ID
.|+ MNUCLIDE_MAME
+ SUBSTITUTICN_TYPE

1 1

MOLECULAR_WEIGHT

MOLECULAR_WEIGHT_METHOD
MOLECULAR_WEIGHT_TYPE
AMOUNT_TYPE

Figure 16 — Information model for structur€)and isotope

A structurgl representation is an essential element for defining chemical substances and is often sufficient
defining mpst chemical substances.

Four common structural representation types are listed below. Each of the types can unambiguously descr
substances| with a definite molecular structure. Stereochentistry should be completely defined in each structu
representation. Only MOLFILES and CDX have the ability to describe polymeric repeating units and molect
fragments.|There are a number of tools available, both-free and commercial, that allow the creation of molecy
structural fepresentations. Multiple structural repfesentation types can be submitted.

This class is CONDITIONAL. When the Substance type (as defined in 4.3) is either chemical, or polymer this cl
becomes MANDATORY and the following data'elements should be described:

4.8.1 Structural representation type

Table 49 — Structural representation type

for

ibe
ral
lar
lar

ASS

User Guidance

This ‘field indicates the type of structure. A FULL structure is a structure in which the comp
connectivity of the substance is known and the substance is monodisperse. A PARTIAL structure
structure in which either complete connectivity or stereochemistry is not defined|
REPRESENTATIVE structure is used when the connectivity of the underlying material is diverse af
single structure is needed to represent that material

ete
is a

A
da

Example(s Eull-partialrepresentative-fragment-ionic moletystructural repeating unit
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

class becomes MANDATORY

A structure can only be of one type. Field is mandatory when structural elements are present.

When the Substance type (as defined in 4.3) is either chemical, protein, polymer or nucleic acid, this

34
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Structural representation type is specified as a MIME Media Type code:

4.8

Type MIME Media Type

InChl application/x-InChl
MOLFILE application/x-mdl-molfile
SMILES application/x-smiles
CHIME application/x-mdl-chime

.2  Structural representation

Table 50 — Structural representation

Usdr Guidance The structural representation shall be provided as text string, the following formats arg acceptable:
InChl, SMILES, MOLFILE, CDX.

Exdqmple(s) InChl, MOLFILE SMILES, CDX

Conformance CONDITIONAL

Data Type ST

Bugsiness Rule(s) Each structural representation will have one and only one type. When the Substance typ¢ (as defined

in 4.3) is either chemical, protein,polymer or nucleic acid, this class becomes MANDATOR

Y

4.8

.3 Structural representation attachment

Table 51— Structural representation attachment

Us¢gr Guidance An attached\file that may contain the structural representation shall be provided for cpmplex data
formats;-e:g/ CDX, MOLFILE.

Conformance OPTIONAL

Data Type ED

4.84 Stereochemistry

Th

e overall stereochemistry of the substance should be indicated in this field.
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Table 52 — Stereochemistry

User Guidance

The stereochemistry of the substance shall be indicated in the structure and should be captured here.
Special cases of stereochemistry that can’t be indicated in the structure shall be described based on a
controlled vocabulary.

Mixtures of stereoisomers shall be represented explicitly as a mixture of substances with absolute
stereochemistry. In case the absolute stereochemistry is unknown the substance definition should be
marked as “Incomplete”.

Example(s) AXIAL R, AXIAL S, SQUARE PLANAR 1, SQUARE PLANAR 2, SQUARE PLANAR 3, SQUARE PLANAR 4,
TETRAHEDRAL, OCTAHEDRAL 12, OCTAHEDRAL 22, OCTAHEDRAL 21, CHIRAL, ACHIRAL

Conformange CONDITIONAL

Data Type CD

Values Allowed AXIAL R, AXIAL S, SQUARE PLANAR 1, SQUARE PLANAR 2, SQUARE PLANAR 3, SQUARE'PLANAR 4,

TETRAHEDRAL, OCTAHEDRAL 12, OCTAHEDRAL 22, OCTAHEDRAL 21; RACEMIE, MIXED, CHIRAL
ACHIRAL, ABSOLUTE, AXIAL, EPIMERIC, MESO, UNKNOWN, CIS, TRANS

Business Rule(s)

When the Substance type (as defined in 4.3) is either chemical, protein, pelymer or nucleic acid, this
class becomes MANDATORY

4.8.5 Optical activity

The optical activity of a chiral substance should be captured if known: The extent of optical rotation is phot

mandatory|at the substance level.

Table 53 — Optical activity

User Guidahce

The optical activity shall be described based'on a controlled vocabulary.

Example(s), (+/7), (), ()
Conformange CONDITIONAL
Data Type CD

Values Allowed (+/7), (), ()

Business Ruile(s)

Shall be entered-if\known for substances that have at least one moiety with stereochemistry defined
as chiral. Can-he a“defining element when the absolute stereo configuration is not known.

4.8.6 Molecular Formula

Table 54 — Molecular formula

User Guidance

Molecular formula is written as a sequence of pairs of atom symbol and stoichiometric number
without any text formatting or special characters. This formal notation is essentially a code system].

Specified according to the Hill system, i.e. first C, then H, then alphabetical.

Example(s) C26H33CIN200S
Conformance CONDITIONAL
Data Type ST

Business Rule(s)

Can be implicitly derived from the structure; Validity check for identity and structural representation
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Table 55 — Molecular formula by moieties

Molecular Formula by Moieties (new class to be included in the second edition of ISO 11238)

User Guidance

Specified per moiety according to the Hill system, i.e. first C, then H, then alphabetic
moiety separated by a dot.

al. and each

Example(s) C20H25CIN205-C6Hs03S .H20

Conformance CONDITIONAL

Data Type ST

Buginess Rule(s) Can be implicitly derived from the structure; Validity check for identity and structural regresentation

4.8
Ap

chd
ook

4.8

.8 Isotope (repeat as necessary)

blicable for single substances that contain a radionuclide or a non-natural isotopie Tatio, e.g. C-1
malterial. All radionuclide and non-natural isotopes will also be represented in the structure repress
mical substances. For other types of substances a structural representation'\could be created to i
ition of substitution.

.8.1 Nuclide ID

Table 56 — NuclideID.

3 enriched
ntation for
hdicate the

Us¢r Guidance A Substance ID for each non-natural or radioisotope is created. The ID is linked to a singje atom zero
valence element.

Conformance CONDITIONAL

Data Type CD

Values Allowed [SO 11238 Substance ID

Business Rule(s) Mandatory when substance contains non-natural or radioisotope.

4.8

.8.2 Nuclide name

Table 57 — Nuclide name

Us¢gr Guidance The'name for each isotope shall be provided.

Exdmple(s) CARBON C-13

Conformance CONDITIONAL

Data Type CD

Values Allowed ISO 11238 Substance names

Business Rule(s) Mandatory when substance contains non-natural or radioisotope. Implicitly derived from Nuclide ID.

4.8.8.3

Substitution type

Applicable for single substances that contain a radionuclide or a non-natural isotopic ratio, e.g. C-13 enriched
material. All radionuclide and non-natural isotopes will also be represented in the structure representation.
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Table 58 — Substitution type

User Guidance

The type of isotopic substitution present in a single substance:

- specific if the site of attachment/substitution indicated in structure;

- non-specific if the nuclide is distributed throughout molecule or substance;
- Unknown if site unknown.

Substitution refers to the relationship between the nuclide and the rest of the substance.

Example(s) specific; non-specific; unknown
Conformanfe CONDITIONAL
Data Type CD

Business Ruile(s)

Mandatory when substance contains non-natural or radioisotope.

4.9 Amgunt (Conditional)

The amour
elements.

quantitativ
amount ty
substitutio
should not

be mixed).

4.9.1 Average

t section serves to provide the quantitative or qualitative values that are.associated with a variety
'he same format will be used for all quantitative, semi-quantitative and qualitative values. This amo
section will be used throughout the standard for any properties or elements where quantitative, se
e or qualitative values apply. An amount type will usually be assoeiated with each amount and the sajme
pe will typically apply to all of the quantitative values in a given section (i.e. for multiple fragmaE?lt
h either mole percent, weight percent or degree of substitution should be applied to each fragment the

of
int
mi-

Table 59 —'Average

y

User Guidance

Used to capture quantitative values-for a variety of elements. If only limits are given, the arithm

ptic

mean would be the average. If'only a single definite value for a given element is given, it would be
captured in this field.
Example(s) Average, Exact, Numeric Value
Conformange CONDITIONAL
Data Type PQ
Values Allowed Single quantitative values or an average value for a given element.
4.9.2 Low limit
It should bg notedthat there can be two types of low limit, one is a limit on actual values and the other is the loyer
limit of thelaVerage of values. Both these limits can be captured and type of lower limit should be indicated either
in the amoumttypeforagiveretenmrentor ir theumnits indicated for theamount-The tow timit carrbeused=tome to

express one-sided ranges greater than or equal to this limit.

Table 60 — Low limit

User Guidance

Lower limit for a given quantitative value.

Conformance

CONDITIONAL

Data Type

PQ

Business Rule(s)

To be used to express the lower limit of a range of values, if applicable
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4.9.3 High limit

Similar to the low limit, the high limit should indicate whether the value refers to a range of values or a range of
averages. The high limit can also be used to express one-sided limits.

Table 61 — High limit

User Guidance Higher limit for a given quantitative value.

Coygfornramnce CONDITIONAL

Data Type PQ

Business Rule(s) To be used to express the higher limit of a range of values

4.9.4 Unit

Moist units should be consistent with those described in UCUM. There may be a need for additiorjal units to
degcribe particular properties and the maintenance organisation should maintain them. Units may be|dependent
on the method of measurement or calculation to determine the property.

EXAMPLE The hydrophobic-lipophilic balance can be a definingproperty for amphiphilic polymers particularly
whEn the exact ratio of monomers or structural repeating units is\mot provided. There are at least two methods of

cal

Table 62 — Unit

fulation for this property and the method may be indicated ifnthe unit (i.e. Davies Method; Griffin’s Method).

Us¢r Guidance The unit of measure

Exdmple(s) 1, g, mg, mol, mmol, L, [1U], mg/lsmol/L, g/mol, [IU]/g

Conformance CONDITIONAL

Data Type CD

Values Allowed UCUM / ISO 11240.units

Business Rule(s) The Unit is mandatory for amount expressed as numeric value.
When Gsed with limits, both limits must have the same dimension (and usually will have the same
unit?)

4.9.5 Non-numeric Value

Table 63 — Non-numeric value

Us¢r Guidance Qualitative, coded property value. To be used to capture qualitative values.
Fy-'»mlr!]n(c) Dncih'wn' nngah'wn, Vnc' T\Tn, rnmp]nh:' parh'a]

Conformance CONDITIONAL

Data Type CD

4.10 Source material (Conditional)

Source material shall capture information on the taxonomic and anatomical origins as well as the fraction of a
material that can result in or can be modified to form a substance. This set of data elements shall be used to define
polymer substances isolated from biological matrices. Taxonomic and anatomical origins shall be described using
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controlled vocabulary as required. This information is captured for naturally derived polymers (e.g. starch) and
structurally diverse substances. For Organism belonging to the Kindom Plantae the Substance is defined referring
to the fresh material of a single species or infraspecies. For (herbal) substance the fraction information will be
captured at the Substance information and additional information for herbal extracts will be captured at the
specified substance Group 1 information level. See for further explanation the Substance Class: Structurally
Diverse and the herbal annex.

The information model for the source material is shown in Figure 17.

class Source Material

SOURCE_MATERIAL

PART

+ o+ + o+

SOURCE_MATERIAL_CLASS 0.*

SOURCE_MATERIAL_TYPE
SOURCE_MATERIAL_STATE
ORGANISM_ID
ORGANISM_NAME
DEVELOPMENT_STAGE

PART
PART_LOCATION

FRACTION

0.*

MATERIAL_TYPE
FRACTION

ORGANISM

I S T S R i . S

KINGDOM

PHYLUM

CLASS

ORDER

FAMILY

GENUS

SPECIES
SPECIES_PARENTHETICAL_AUTHOR
SPECIES_PARENTHETICAL_AUTHOR_YEAR
SPECIES_PRIMARY_AUTHOR
SPECIES_PRIMARY_AUTHOR_YEAR
HYBRID_SPECIES_MATERNAL_ORGANISM™D
HYBRID_SPECIES_PATERNAL_ORGANIEM_ID
HYBRID_TYPE

INFRASPECIFIC_TYPE
INFRASPECIFIC_DESCRIPT}OR
INFRASPECIFIC_PARENTHETIJAL AUTHOR
INFRASPECIFIC_PARENTHETICAL_AUTHOR_YEAR
INFRASPECIFIC_PRIMARY AUTHOR
INFRASPECIFIC_PRMWMRY AUTHOR_YEAR

<7y

T

Figu.ré 17 — Information model for source material

Specifically, the informatipn, on the source material shall be provided by means of the following set of data

elements.

4.10.1 Source material class

Table 64 — Source material class

User Guidance

General high level classification of the source material specific to the origin of the material.

Example(s) MINERAL, BIOLOGIC

Conformance CONDITIONAL

Data Type CD
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4.10.2 Source material type

Table 65 — Source material type

User Guidance

The type of the source material shall be specified based on a controlled vocabulary. For vaccines this

section refers to the class of infectious agent.

Example(s) bacterium, human, mammal, fungus, virus, plant
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

The “Source_Material_Type” values are presented based on the “source material class’-y
Because organic / inorganic is just a class best captured in terminology of the sourceum3
only one data element is needed for Type which implies Class.

hlues above.
terial types,

4.10.3 Source material state

Table 66 — Source material state

Usdr Guidance The state of the source material when extracted.

Exgmple(s) Live, activated, inactivated, attenuated, conjugated, live (attenuated).
Conformance CONDITIONAL

Data Type CD

4.10.4 Organism ID

Table-67 — Organism ID

Us¢r Guidance The unique identifier associated with the source material parent organism shall be speciffed.
Conformance CONDITIONAL
Data Type I1

4.10.5 Organism name

Table 68 — Organism name

Usgr Guidance The organism accepted Latin name shall be provided based on the binomial Latin nomengdlature.
Exdmple(s) Ginkgo biloba L.

Conformance CONDITIONAL

Data Type CD
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4.10.6 Development stage

Table 69 — Development stage

User Guidance

Stage of life for animals, plants, insects and microorganisms. This information shall be provided only

when the substance is significantly different in these stages (e.g. foetal bovine serum).

Example(s) foetus, infant, juvenile, adult, senescent, leafing, pre-flowering, flowering, fruiting, etc.
Conformance CONDITIONAL

Data Type CD

Business R*le(s) If it is a distinguishing factor, even if it is implicitly understood by experts.

4.10.7 Part description (repeat as necessary)

Informatio
data eleme]

4.10.7.1

hts:

Part

h of the part of the material used to produce the substance shall be provided by means of the follow]

Table 70 — Part

ing

User Guidance

The portion of an organism with a definable anatomical lo€ation.

Example(s) Cartilage, Root and Stolon
Conformange CONDITIONAL
Data Type CD

Business Rule(s)

Depending on the Source_Material Type) values (e.g. human/mammalian or plant) the reley
controlled vocabulary applies (e.g. orgahism or plant).

ant

4.10.7.2

Part location

Table 71 — Partlocation

User Guidahce

The detailed anatomic location when the part can be extracted from different anatomical location|
the organism. Multiple alternative locations may apply.

5 of

Example(s) For cartilage: knee, elbow, stomach, shoulder
Conformanfe CONDITIONAL
Data Type CD

Business Riile(s)

Applicable only if Source_Material_Type is human or mammalian

4.10.8 Fraction (repeat as necessary)

Many complex materials are fractions of parts of plants, animals, or minerals. Fraction elements are often
necessary to define both Substances and specified substances Group 1. For substances derived from Plants,
fraction information will be captured at the Substance information level. Additional information for Extracts, such
as extraction solvent composition, will be captured at the specified substance Group 1 information level. For other
types of substances fractions will be captured at the substance level (e.g. blood products).

42
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4.10.8.1 Material type

Table 72 — Material type

User Guidance The specific type of the material constituting the component.
Example(s) LIPIDS; PHOSPHOLIPIDS; PROTEINS; NUCLEIC ACID
Conformance CONDITIONAL

Data Type CD

4.10.8.2 Fraction
A cpntrolled vocabulary for specific fractions may be developed.

Table 73 — Fraction

Exdmple(s) OILS; JUICE; POLYCLONAL ANTIBODIES; SERUM; PLASMA
Conformance CONDITIONAL
Data Type CD

4.10.9 Organism
This subclause describes the organism which the substance is derived from. For vaccines, the parenft organism

sh3ll be specified based on these section elements. AsCand Example full taxonomy will be descrihed for the
Substance Name: Ginkgo biloba L., Leaf

Organism Taxonomy

A sjignificant challenge in ISO 11238 implementation surrounds the concept of organism because varyipg opinions
exift among taxonomic experts about how individuals should be grouped. This is often referred to as the species
prablem. The species problem is a mixture of difficult related questions that often come up when biologists define
theg word "species”. Definitions .are usually based on how individual organisms reproduce and which other
individuals they are capable of reproducing with to produce fertile offspring. This definition works well for
veltebrates and most invertebrates but is less useful for plants and useless for bacteria, viruses,|and many
pratists. The practical approach to “species” that allows implementation of the standard is that each “species” is a
kind of organism and each “species” is based on a set of characteristics that are shared by all the organisms in the
“species”.

This common usage of "species” is as a category, type, or natural kind. These “species” sharg common
morphological/)genetic and signature constituent characteristics. Traditional taxonomy may not be ablq to provide
sufficient-type or kind distinctions so other characteristics may be required to properly differentiatp organism
grdups., From this point of view, bitter fennel is distinct from sweet fennel based on consistently different
chgmiical profiles even though they are only marginally recognized in taxonomic trees as distinct. The spme is true
for hot peppers versus sweet peppers and collards versus kale. Similarly, microorganism host and serotype
distinctions are often important and necessary. Detailed strain information is also necessary to describe viruses
because their genomes change rapidly but the virus strains should be grouped at the species or serotype level.

The standard recognizes the traditional seven levels of taxonomy as well as several intraspecific types and
hybrids. While these are all useful grouping concepts, they have not been implemented consistently for the entire
taxonomic tree. The general approach to management of organism groupings is to defer to scientific taxonomy
experts. These experts review the scientific literature and determine the appropriate grouping concepts. These
concepts are managed as accepted or valid scientific names. For higher plants and fungi, Kew Gardens has become
the primary providers of this expert opinion. That information is available publicly through the World Catalogue
of Plant Species and Index Fungorum as represented publicly in the Medical Plants Name Service (gold standard
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data, http://apps.kew.org/mpns-portal/ ), the Plant List (includes a zero to three star data quality rating

http: //www.theplantlist.org/ ) and Species Fungorum (http://www.speciesfungorum.org/). Taxonomic

information for most other organisms is available through Catalogue of Life (COL, currently 1,600,000+
organsims, http://www.catalogueoflife.org/col/) and its 151 contributing source databases. The most notable

contributers are Kew Gardens and the Integrated Taxonomic Information System (www.itis.gov ). COL has
integrated the source datasets into a common seven level taxonomic tree using an eight kingdom model and
includes intraspecifics where relevant. For organisms omitted in the above sources, NCBI taxonomy

(http://www.ncbi.nlm.nih.gov/taxonomy ) is the most useful source database.

The higher levels of taxonomy are useful but all levels above family are not required for organism definition. The

der
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providing YValidation. Intraspecific type and description and hybrid characteristics are also definitional, wh|

cre

appropriatp. The organism should be described as whole with no other characteristics. Because taxonomy is
continuougly changing, new organism identifiers should only be generated after analyzing potential |eollisipns
with existing identifiers using the above public datasets and/or conferring with appropriate taxonomic expefts.
Developmgntal stage, part and viral strain characteristics should be associated with separate identifiers that rgfer
back to thelwhole organism parent substance.
4.10.9.1 Kingdom
Table 74 — Kingdom
User Guidance The kingdom of an organism shall be specified.
Example(s) Plantae
Conformange CONDITIONAL
Data Type CD
Business Rule(s) This is derived from the species and is referenced from an appropriate terminology / taxonomy (e.g.
the NCBI Entrez Taxonomy ID implies allhigher levels.)
4.10.9.2 [Phylum
Table 75 — Phylum
User Guidance The phylum of an grganism shall be specified.
Example(s) Tracheophyta
Conformange CONDITIONAL
Data Type CD
Business Rule(s) This is derived from the species and is referenced from an appropriate terminology / taxonomy (e.g.
the NCBI Entrez Taxonomy ID implies all higher levels.)
4.10.9.3 [(lass
I'able 76 — Llass
User Guidance The class of an organism shall be specified.
Example(s) Mammalia, Maxillopoda, Sauropsida. Ginkgoopsida
Conformance CONDITIONAL
Data Type CD
Business Rule(s) This is implied by the species and is referenced from an appropriate terminology / taxonomy (e.g. the

NCBI Entrez Taxonomy ID implies all higher levels.)
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Table 77 — Order

844:2015

User Guidance

The order of an organism shall be specified,

Example(s) Ginkgoales
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

This is implied by the species and is referenced from an appropriate terminology / taxonomy (e.g. the

NCBI Entrez Taxonomy ID implies all higher levels.)

4.10.9.5 Family

Table 78 — Family

Us¢r Guidance

The family of an organism shall be specified.

Exdmple(s) Ginkgoaceae
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

This is implied by the species and is referenced from an appropriate terminology / taxon
NCBI Entrez Taxonomy ID implies all higher lévels.)

my (e.g. the

4.10.9.6 Genus

Table 79 — Genus

Usé¢r Guidance

The genus of an orgamism shall be specified; refers to the Latin epithet of the g
plant/animal; it is'présent in names for genera, species and infraspecies.

enus of the

Exgmple(s) Ginkgo
Conpformance CONDITIONAL
Data Type CD

4.10.9.7 Speciés

Table 80 — Species

Us¢r Guidance

The species of an organism shall be specified; refers to the Latin epithet of the sp

ecies of the

plant/animal; it is present in names for species and infraspecies.

Example(s) Biloba
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

Must be specified as a code from an appropriate taxonomy terminology (e.g. NCBI Taxonomy ID)
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4.10.9.7.1 Species literature reference

Species are described by original articles, and the taxonomy may vary over time, so the reference to the original
article is critical. A reference to an article should be complete and not just use author name abbreviations.

The structure is the same as reference source, with the addition of adding structured authors and years:

The reference source will be captured according to 4.6.

4.10.9.7.2 Species parenthetical author

The specie
captured a

s parenthetical author should be captured as reported. For herbal substances the author will
ccording to the MPNS of Kew Gardens.

Table 81 — Species parenthetical author

be

User Guidahce

The parenthetical author of an organism species shall be specified; refers to,the first author Y
published the plant/animal name (of any rank).

vho

Example(s) L.

Conformanfe CONDITIONAL

Data Type ST

4.10.9.7.3| Species parenthetical author year

Table 82 — Species parenthetical author year

User Guidahce

The parenthetical author year of an organism species an organism shall be specified; refers to
year in which the first author published the plant/animal name (of any rank).

the

Example(s) 2010,2011
Conformange OPTIONAL

Data Type ST

4.10.9.7.4| Species primary author.

Table 83 — Species primary author

User Guidance

The_primary author of an organism species shall be specified; refers to the first author, Y
published the plant/animal name (of any rank).

vho

Example(s) Sch.Bip

Conformanfe OPTIONAL

Data Type ST
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4.10.9.7.5 Species primary author year

Table 84 — Species primary author year

User Guidance

The primary author year of an organism species shall be specified; refers to the year in which the first
author published the plant/animal name (of any rank).

Example(s) 2010
Conformance OPTIONAL
Data Type ST

4.10.9.7.6 Hybrid species maternal organism ID

Table 85 — Hybrid species maternal organism ID

Us¢r Guidance

The identifier of the maternal species constituting the hybrid organismshall be specifiel based on a
controlled vocabulary.

Conformance

CONDITIONAL

Data Type

I

4.10.9.7.7 Hybrid species paternal organism ID

Table 86 — Hybrid species paternal organism ID

Usé¢r Guidance

The identifier of the paternal specieS\constituting the hybrid organism shall be specifiedl based on a
controlled vocabulary.

Conformance

CONDITIONAL

Data Type

I

4.10.9.7.8 Hybrid type

Table 87 — Hybrid type

Us¢r Guidance

The hybrid type of an organism shall be defined.

Exdmple(s) Yes, No
Conformance OPTIONAL
Data Type BL

Business Rule(s)

If the hybridisation step is present, the organism is a hybrid.

4.10.9.7.9 Infraspecific type

Table 88 — Infraspecific type

User Guidance

The infraspecific type of an organism shall be specified.

Example(s) cultivar, variety, serotype, strain, subspecies; cell line; year of isolation
Conformance OPTIONAL
Data Type CD
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4.10.9.7.10 Infraspecific description

Infraspecific information will be used to describe strains, serotypes, varieties, cultivars and cell lines. Often there
is not a naming or taxonomic authority for this information. Standardised formats for this information may be
developed. The actual infraspecific information should also be captured in the naming of these substances and
synonyms should be maintained to help to identify infraspecific information and avoid duplication.

Table 89 — Infraspecific description

User Guidance The infraspecific description of an organism shall be specified based on a controlled vocabulary. For
Influenza Vaccine, the infraspecific description shall contain the syntax of the antigen in line with the
WHO convention.

Example(s) A/BRISBANE/59/2007(H1N1)
Conformanfe CONDITIONAL
Data Type CD

4.10.9.7.11 Infraspecific literature reference
The referemce source will be captured according to 4.6.
4.10.9.7.12 Infraspecific parenthetical author

Table 90 — Infraspecific parenthetical author

User Guidance The infraspecific parenthetical author of an orgafism shall be specified; refers to the first author ywho
published the infraspecific plant/animal namé,(of any rank).

Conformange OPTIONAL

Data Type ST

4.10.9.7.13 Infraspecific parenthetical author year

Table 91(— Infraspecific parenthetical author year

User Guidahce The infraspeeificparenthetical author year of an organism shall be specified; refers to the yea} in
which thefirstauthor published the infraspecific plant/animal name (of any rank).

Example(s) 2011
Conformange OPTTONAL
Data Type ST

4.10.9.7.1‘Fh'l'ﬁ'abpt:l.iﬂb PT imar Yy author

Table 92 — Infraspecific primary author

User Guidance The infraspecific primary author of an organism shall be specified; refers to the first author who
published the infraspecific plant/animal name (of any infraspecific rank).

Conformance OPTIONAL

Data Type ST
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4.10.9.7.15 Infraspecific primary author year

Table 93 — Infraspecific primary author year

User Guidance The infraspecific primary author year of an organism shall be specified; refers to the year in which

the first author published the infraspecific plant/animal name (of any infraspecific rank).

Example(s) 2009
Conformance OPTIONAL
Data Type ST

4.11 Modification (repeat as necessary) (Conditional)

The Modification section is to be used to describe irreversible modifications to material (e.g.
phosphorylation, hydrogenation). The modifications may be physical, chemical, enzymatic, etc. Modifid
be [described by their structural result (substitution of moieties to residues, etc.) or.by the process, 1
pracessing time if a specific structural modification cannot be determined (e.g. aggregated albumin).

A 1ninimal description of the modification process shall be generated wherna definitive structural mn
carlnot be determined.

This section applies to:

- Nucleic Acids

- Proteins

- Polymer

- Structurally Diverse Substances

- Mixture

- specified substance Group_t

This section shall be repeatable/to describe each modification occurred on each residue modified.

The information modelar the class modification group is shown in Figure 18.

PEGylation,
ations may
eagents, or

odification
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class Modification

Q.

.-

MODIFICATION STRUCTURAL_MODIFICATION MOIETY
+ MODIFICATION_TYPE - STRUCTURAL_MODIFICATION_TYPE| - MOIETY_ROLE [0..1]
+ RESIDUE_MOCDIFIED MCIETY_ID
+ RESIDUE_SITE MOIETY_MNAME

AMOUNT_TYPE

PHY SICAL_MODIFICATION

ROLE
NUMBER_OF_FPARAMETERS

0.*

PARAMETER

PARAMETER
AMOUNT_TYPE

O E O RS ErT

ROLE

MOLECULAR_FRAGMENT _ID
MOLECULAR_FRAGMENT_NAME
AMOUNT_TYPE

AGENT_MODIFICATION

AGENT_MODIFICATION_TYPE
ROLE

MODIFICATION_AGENT
MODIFICATION_AGENT_ID
MODIFICATION_PROCESS
AMOUNT_TYPE

0.« 0.1

AMOUNT

AVERAG

LOW_LIMIT
HIGH_LIMIT

UNIT
NON_NUMERIC_VALUE

Modificatig
modified, f
chemical m

Specifically

4.11.1 Mpgdification type

The modifi
structural

substances|in their own right,

Table 94 — Modification type

Figure 18 — Information model for modifications

, information on the modification shallbe provided by means of the following descriptors:

ns will be divided into structural modificationsiwhere the existing molecular structure is discrefely
hysical modifications where no new covalent-bonds are formed and agent modifications where fhe
odifications are diverse or unclear.

cation type becomes apparent by its description. Structural modification is described using fhe
lements. Agent and_physical modifications are described by a series of elements. Agents are dlso

User Guidance

The type of the modification should be specified. Modifications will be divided into structyiral
modifications where the existing molecular structure is discretely modified, physical modifications
where no new covalent bonds are formed and agent modifications where the chemical modificatipons
are diverse or unclear.

Example(s) structural modifications, agent modifications, moiety, Physical Modification

Conformance CONDITIONAL

Data Type CD
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4.11.2 Residue modified

Table 95 — Residue modified

User Guidance The amino acid or nucleic acid base that is modified. It may be known that lysine residues are
modified but the particular lysine in the sequence may not be known. It should be captured for both
specific and non-specific modifications.

Example(s) Lysine
Conformance CONDITIONAL
DataType €b

4.1/1.3 Residue site

Table 96 — Residue site

Usdr Guidance The position of specific residue undergone to modifications shall be described.
Exgmple(s) 1_20 ; Protein unit 1, amino acid at position 20; C-Terminal removal
Conformance CONDITIONAL

Data Type ST

4.11.4 Structural modification

All|structurally specific post-translational modifications are expréssed as amino acid substitutions. [n order to
it ambiguity, all structural substitutions will be represented with a single structural element that cpntains the
ino acid, a linker if present and the conjugate as a single entity. The substituted amino acid is gdssumed to
corfjnect through the alpha amino and the carboxylicCacid group. If there is potential ambiguity or if the
connectivity is not through the alpha amino acid groups, connection points or atoms should be psed. The
substituted amino acid will be a substance in its own right. For informational purposes the linker and conjugate
also be indicated as separate elements. When-the sites of modifications are known they should be listed. For a
dification that is not site specific, the extent.of modification of should be captured. New substances would be
ted if there are consistent differences in-the extent of modification. For example a monoclonal antibody with
verage of two toxins conjugated to-itwould be a different substance than the same monoclonal an{ibody with
verage of four toxin conjugates.

hould be noted that post-translational modifications, such as glycosylation, phosphorylation, or sujfation that
It in microheterogeneitylwill not be described at the substance level, but could be described at tHe specified
stance level. The micréheterogeneity of proteins can be captured at the specified substance Group|1 the level
type of glycosylatien’is necessary to distinguish the material.

EXAMPLE Substitution of N terminal amino acid by pyroglutamic acid.

Strjictural medification is conditional and becomes mandatory when the type of modification as dgscribed in
4.1]1.1 refers.to a structural modification, then the following specifications apply:

4.11.4.1. " Structural modification type

Table 97 — Structural modification type

User Guidance The Type of structural modification should be described.
Example(s) Amino Acid Substitution

Conformance CONDITIONAL

Data Type CD
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411.4.1.1

Moiety

For structural modifications, the moiety shall be provided based on the specifications provided in 4.10.

4.11.4.1.2

Amount type

Amount type should be captured according to 4.7.12.3.1.

411.4.1.3

11 4 1 YD
Amount shphbe capturetdasspecreaT -

4.11.4.1.4

For covale

411.4.1.44 Fragment role

For modifi

Amount

fal
7.

Molecular fragment

Table 98 — Fragment role

1t modifications of proteins, nucleic acids, polymers or even structurally diverse matetial, fragments
will be cregted and used to capture the extent of the modification.

ed proteins covalent modifications will be captured as a fragment modification. For many protein
modificatidns the fragment will typically be a modified amino acid.

User Guidance The role of the fragment.
Example(s) N-Terminal Pyroglu Formation
Conformange CONDITIONAL

Data Type CD

4.11.4.1.42 Molecular fragment ID

Each fragnjent will be identified with a Substance ID if available. If not available a new ID will be assigned with
the submispion.
Table 99 — Molecular fragment ID
User Guidance The unique identifier assigned to the substance representing the fragment based on the ISO 11238
substapee.controlled vocabulary.
Conformanfe MANDATORY
Data Type CD
Values Allowed ISO 11238 Substance ID
4.11.4.1.4.3 Molecular fragment name

Each fragment will also have at least one name associated with the fragment.

52
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Table100 — Molecular fragment name

User Guidance The name of the moiety shall be provided.

Example(s) propylene glycol

Conformance MANDATORY

Data Type CD

Values Allowed ISO 11238 substance name.

Business Rule(s) ISO 11238 substance preferred name is selected as default value. The substance name is implicit and
dertved from the Motety D described 1M 5. 1.5.2-2-

4.1

Typically there will be an amount type relationship that indicates the degree of fragmentisubstitution.

sin
to.

4.1

Th

4.1

Th
for
tisyg
usq
be
chd

4.1

1.4.1.4.4 Amount type

ple moiety will typically be assigned the value 1 and ranges for moieties that arestoichiometric will
The amount type should be captured according to 4.7.12.3.1.

1.4.1.4.4.1 Amount

e amount shall be captured as specified in 4.9.

1.4.2 Agent modification

s type describes modifications that do not result in the addition of a single well-defined chemical
maldehyde, glutaraldehyde treatment, peroxide treattment). In the inactivation of vaccines or tr

d in describing the culturing of cells that result in’phenotypic differentiation. The agent modificatior
used to capture the actual agent that reacts with a protein that results in the attachment of a w
mical fragment or entity. The following deseriptors would be used to define agent modifications.

1.4.2.1 Agent modification type

Table 101 — Agent modification type

Typically a
be relative

entity (i.e.

eatment of
ue matrices, agent modification is essential for the description of these materials. Agent modification is also

could also
ell-defined

Us¢r Guidance Refers to the type of the agent caused the modification.
Exdmple(s) chemical, enzymatic, immunological, organism
Conformance MANDATORY

Data Type CD

4.11.42.2™ Role

It o-d-0 Rl
dUIT 1U4 — RNUIT

User Guidance

specific moiety added to a protein molecule).

For proteins, agent (a chemical that results in non-specific modifications of a protein) or moiety (a

Example(s) antigen, linker, conjugate, inactivation, antigen priming
Conformance MANDATORY
Data Type CD
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4.11.4.2.3 Modification agent

Table 103 — Modification agent

User Guidance Established or primary name of the modifying agent.
Example(s) Formaldehyde

Conformance MANDATORY

Data Type CD

Values Allowed ISO 11238 substance name

Business Riile(s) Implicitly derived from the value of the Modification Agent ID.

4.11.4.2.4| Modification agent ID

Table104 — Modification agent ID

User Guidahce Unique identifier for modifying agent.
Example(s) UNII code

Conformange CONDITIONAL

Data Type 11

Values Allowed [SO 11238 Substance ID

4.11.4.2.5| Modification process

Table105 — Modification process

User Guidance Refers to the description of the modification process.
Example(s) cell culture, UV irradiation, etc.

Conformange CONDITIONAL

Data Type CD

4.11.4.2.6 | Amount type

Amount type should be captured-according to 4.7.12.3.1.

4.11.4.2.7| Amount

Amount shpll be captured as specified in Section Physical Modification.

The physi¢al madification is optional; when applicable the information shall be provided by means of the
following deseriptors:

4.11.4.2.8 Role

Table 106 — Role

User Guidance To be used to describe the function of the modification.
Example(s) inactivation, activation

Conformance MANDATORY

Data Type CD
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4.11.4.2.9 Number of parameters

Table 107 — Number of parameters

User Guidance The number of parameters that is going to be described as a result of the modification shall be
provided.

Example(s) For thermal denaturation two parameters, temperature and time, are typically captured.

Conformance CONDITIONAL

Data Type INT

Business Rule(s) This number can be counted and is never explicitly represented. This value is calculated.implicitly.

4.11.4.2.9.1 Parameters

Primarily used for nonspecific modification, specifies how a modification is quantified or extent pf physical
treptment.

4.11.4.2.9.1.1 Parameter

Table 108 — Parameter

Usdr Guidance Refers to the conditions under with the modification has been produced.
Exgmple(s) time, temperature, etc.

Conformance CONDITIONAL

Data Type ST

Business Rule(s) Required parameters depend enprocess.

4.11.4.2.9.1.2 Amount type

Sheuld be indicated per 4.7.12.3.1

4.11.4.2.9.1.3 Amount

The information related to the amount shall be provided as per specification described in 4.9.
4.12 Property (Conditional)

The section serves‘to provide information related to biological, physical or chemical characteristics|associated
with a substance."This information can be essential for the definition of each type of substance wher structural
elements arénot sufficient to distinguish between similar substances.

EXAMPLE The pH of magnesium aluminometasilicate is necessary to distinguish low and high pH $ubstances;
visfosity is used to distinguish many polymers and should always be reported if known. At the specified substance
Group I tevel, qualitative properties such as Sterility are essential to distinguish matertais from each other.
Melting points and solubility that differ significantly for what is believed to be the same substance could either be
indicative of purity or of polymorphism. Different polymorphs would be considered different specified substances
at the specified substance Group 1 level.

Properties can have values that are quantitative, semi-quantitative or qualitative. For semi qualitative values a
consistent scale should be used.

Property information is typically used for distinguishing substances or specified substances Group 1 from one
another. It is possible however that a request for specific general property information that may be independent
of defining information may be requested. Some of this information may be used to determine if two substances
or specified substances are the same.
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EXAMPLE For chemical substances; elemental analysis, mass and NMR spectra can be very helpful in
determining whether two materials are different chemical substances and also in verifying that the molecular
structure is correct. Solubility information, melting, boiling and critical points, partition coefficients (Log Kow),
and pKa values should also be supplied if known.

The property information shall be provided by means of the following data elements:

4.12.1 Property type

Each property will be associated with a single property type and the list of property types should be maintained.

| Fable1+89—-Property-type
User Guidahce Type of the property for which the information is provided.
Example(s) physical, chemical, enzymatic, immunological
Conformange CONDITIONAL
Data Type CD
Values Allowed Each property must be provided with a fully terminologically defined Concept for measurements.

Such definition would include any necessary “types” such as this.

4.12.2 Prpperty name

Table 110 — Property name

User Guidahce

The name of the property shall be specified based-orra controlled vocabulary.

Example(s) VISCOSITY, PH, CELL SURFACE ANTIGEN, SPEETRA
Conformange CONDITIONAL
Data Type CD

Business Riile(s)

A fully defined coded concept must always be provided.

4.12.3 Prpperty parameters (new class:to be included in the second edition of ISO 11238)

Parameter$ are often associated with properties and should be captured. In order to compare or distinguish

substanceslit is important that measurements are taken using the same parameters. Parameters are not eleme

that will typically be searchable,"but standard formats for given property measurements may be defined.

Table 111 — Property parameters

nts

User Guidance

A field that should be used to capture parameters that were used in the measurement of a propert

Example(s‘ For ‘v’iobubi‘t—y, solventconcentrationand temperature shottdbe captur edasa aius}c cuti‘fy.
Conformance CONDITIONAL

Data Type ST
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4.12.4 Substance name

Table 112 — Substance name

User Guidance To be used to identify a substance related to a defining property, for example: cell surface antigens
(the Substance ID for CD4 would be captured to defined CD4 positive cells).

Conformance CONDITIONAL

Data Type CD

Values Allowed ISO 11238 substance name

Business Rule(s) The preferred term will be the default value implicitly derived from the Substance ID (4.4).

4.12.5 Substance ID

Table 113 — Substance ID

Usdr Guidance Substance ID of a substance upon which a defining property depends;'the identifier of the substance
related to a defining property shall be described where applieable and based oih controlled
vocabulary.

Exgmple(s) Solubility in Water, the Substance ID for Water shall be specified.

Conformance CONDITIONAL

Data Type I1

Values Allowed ISO 11238 Substance ID

4.12.6 Amount type

Should be indicated per 4.7.12.3.1.
4.12.6.1 Amount

The information related to the amount shall-be provided as per specification described in 4.9. The n¢n-numeric
valpe in the case of spectra would be-the actual spectra or a reference to the document containing the actual
spdctra.

4.13 Version (repeat as necessary) (Mandatory)
This section shall providelinformation on the version of the substance. Where no “Version Number” angl “Effective
Date” have been assigned-by an authority source, the version number shall be set as 0 with the date set|as the date
of Jnitial submission.of'the substance. Any changes or updates to a given substance will result in a n¢w version.
This could include ehanges in the definition of the substance or the addition of names, codes. The|version of
substances should be tracked. Submitters should also indicate if it is a new version of a previous submigsion.

4.13.1 Version number

Table 114 — Version number

User Guidance The number of the version of the substance shall be provided.

Example(s) 1,2,3,99

Conformance MANDATORY

Data Type INT

Business Rule(s) If same document set exists, version must be greater than the last submitted version
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4.13.2 Effective date

Table 115 — Effective date

User Guidance The date when the substance was effective shall be provided in line with the ISO 8601 date format.
This shall be defined when the substance is generated or modified.

Example(s) 20110219

Conformance OPTIONAL

Data Type TS

Business R*le(s) The value may be implicitly derived.

4.13.3 Chlange made

Table 116 — Change made

User Guidance The description of the updates or changes of the substance shall be spécified. The field will be |left
empty when first insert of substance.

Example(s) Update to previous version to include additional translation.

Conformange CONDITIONAL

Data Type CD

5 Substance definitions

All material will be traced back to one of the five types of substances or a mixture substance as described bel

All substan
into how td

If the sub
conforman

5.1 Che

Chemical s
Chemical s

ces will be described as a single substance type 0¥'as a mixture. The Annexes give additional examp
choose the correct type of substance and what specific elements to submit.

stance type as defined in 4.3 is equal* to Chemical substance, the following data elements 4§
Ces apply.

mical substance

ibstances shall be defined on the basis of their complete covalent molecular structure; the presencq

a salt (counter-ion) and/or splvates (water, alcohols) is also captured. Purity, grade, physical form or particle s

are not tak
EXAMPLE
same subst

In order to
(R or S and|

en into accountdn'the definition of a chemical substance or in the assignment of a Substance ID.

Purified-Water, Water for Injection, Sterile Water for Injection USP, ice and steam all map to
hnce Water/but would be separate specified substances Group 1.

assignya Substance ID for a chemical substance, a complete covalent structure with all stereochemis

DW.
les

nd

ubstances are a single-substance type whose primary defining element is the molecular structyre.

 of
ize

the

try
L in

Elor Z) defined shall be submitted. The stoichiometry (mole ratio) of counterions or solvates presen

the materiatsirattatso be provided i the structurat Tepresentation.

The molecular representation (molfile, SMILES, InChl, CDX) of the substance shall be provided with all
stereochemistry assigned or sites of unknown stereochemistry identified. An actual image of the structure should
be provided in an accompanying document.

The information typically provided to INN, USAN, BAN or JAN to assign a non-proprietary name is typically
sufficient to define chemical substances. Active substances and excipients are typically defined in accordance with
INN, JAN, or USAN definitions or European Pharmacopoeia (EP), Japanese Pharmacopoeia (JP), or United States
Pharmacopeia (USP/NF) monographs. The labelling requirements provided by monographs should be taken into
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account when defining and distinguishing substances. Information beyond monograph requirements may
occasionally be necessary to distinguish substances.

class Chemical Substance

SUBSTANCE_NAME

+ COMMENT 0=

SUBSTANCE_CODE SUBSTANCE N E_SOURCE
- + SUBSTANCE_ID

.
0.1

VERSION

0.1 0.1
REFERENCE_INFORMATION HONS PO R SATRCHICRREIE STRUCTURE_REPRESENTATION
= COMMENT HMIREER Of SRR i WLLESE S WDET © o + STRUCTURAL_REPRESENJATION_TYPE

1.»|+ STRUCTURAL REPRESENTWXTIO|
+ STRUCTURAL_REPRESENTASOH_ATTACHMENT

+ MOLEGULAR_FORMULA_BY_MOIETIES

Either Non-Stoichiometric or
Stoichiometric must be used

0.
0.

0.

ISOTOPE

PROPERTY

SUBSTANCE_RELATIONSHIP

+ NUGLIDE_ID
+ MNUCLIDE_MAME
+ SBUBSTITUTICN_TYPE

+ PROPERTY_TYPE
+ FPROPERTY_MAME
+ PROPERTY_PARAMETER
+ SUBSTANGE_UID

+ SUBSTANCE_MAME 1 1
+ AMOUNT_TYPE

[+ RELATIONSHIP

[+ INTERACTION_TYFE
o
NAME
+ AMOUNT_TYFE

MOLECULAR_WEIGHT

CULAR_WEIGHT_METHOD!
CULAR_WEIGHT_TYPE,
+ AMOUNT_TYPE

AMOUNT

s UNIT
+  NON_NUMERIC_VALUE

Figure 19 — Information model for.the chemical substance
5.1.1 Structure

The information related to the structure shall be provided as per specification described in 4.9
Ché¢mical substances can either be stoichiometric or non-stoichiometric (i.e. substances with variable or unknown
stoichiometry). Variable or unknown stoichiometry should be indicated by brackets without a number|associated
with the brackets around moieties where the'stoichiometry is either variable or unknown.
For ingredients in drug products, a préferred format may be specified (mol, SMILES, etc.) for the transmittal of
infprmation. Although most chemicals exist primarily with a single structure representation, there ar¢ a number
of pubstances that have multiple structural representations in equilibrium. This is illustrated in the glucose
(Dgxtrose) example above.

5.1.2 Stoichiometric

Table 117 — Stoichiometric

Us¢r Guidance This field describes if a substance can be represented as single covalent structural moiety or a salt or
solvate with a defined and constant ratio ions or molecules and solvents.

Exdmple(s) Yes, No

Conformance MANDATORY

Data Type BL

Values Allowed Yes/No

5.1.3 Stoichiometric chemicals

Stoichiometric chemical substances are substances that contain complete chemical structures and definite
stoichiometric ratios among moieties. Stoichiometric ratios between moieties should be whole integers and not
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fractions. They can be defined by a single representation of the complete molecular structure and a
stereochemistry descriptor. The representation can be of one of the four types listed above. The following
examples of defining elements for various types of chemical substances help illustrate the information needed to
define substances. There are a variety of drawing tools that can generate any of the formats described.

EXAMPLE Ethanol is an example of an achiral substance and can be completely defined by either one of the

three following representations:

InChI Representation STRUCTURAL_REPRESENTATION_TYPE: “InChI”

STRUCTURAL_REPRESENTATION: “INCHI=1/C2H60/c1-2-3/h3H,2H2,1H3”

STEREOCHEMISTRY: “ACHIRAL”

SMILES Representation STRUCTURAL_REPRESENTATION_TYPE: “SMILES”
STRUCTURAL_REPRESENTATION: “CCO”
STEREOCHEMISTRY: “ACHIRAL” (same as above)
Mol represé¢ntation STRUCTURAL_REPRESENTATION_TYPE: “MOL”

STRUCTURAL_REPRESENTATION:

320000000 0999V2000

3.9063 -71.3125 0.0000C 000000000000O0
4.6223 -4.8991 0.0000C 000000000000
5.3383 -7.3125 0.00000 000000000000
1210000

23100|00

M END

STEREOCHHMISTRY “ACHIRAL” (same as above)

Levofloxa¢in Sodium. This is an example of a chiral.substance and salt. An INCHI, SMILES or Molfile is sufficient

to define thlis substance.

InChl Repr¢sentation STRUCTURAL_REPRESENTATION_TYPE: “INCHI”

STRUCTURAL REPRESENTATION:

“InChI=1S/C18H20FN304.Na/c1-10-9-26-17-14-11(16(23)12(18(24)25)8-22(10)14)7-13(19)15(17)21-5-3-20(2)4-6-

21;/h7-8,10H,3-6,9H2,1-2H3,(H,24,25);/q;+1/p-1/t10-;/m0./s1”

STEREOCHEMISTRY “CHIRAL”
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SMILES Representation

“C[C@H]1COc2c3n1cc(c(=0)c3cc(c2N4CCN(CC4)C)F)C(=0)[0-].[Na+]”

Mol Representation

STRUCTURAL_REPRESENTATION_TYPE: “SMILES”

STRUCTURAL_REPRESENTATION:

STEREOCHEMISTRY: “CHIRAL”

STRUCTURAL_REPRESENTATION_TYPE: “MOL”

ISO/TS 19844:2015

STRUCTURAL_REPRESENTATION:

27 3
14

5167

-9.0507 0.0000 N

90010000 0999V2000

(=]
(=]

15{1250 -7.9548 0.0000C
138500 -8.7215 0.0000C
132625 -9.0840 0.0000C
138500 -8.0048 0.0000C
15{1250 -8.7048 0.0000C
14{4667 -7.6340 0.0000C
126334 -8.7673 0.0000C
132625 -9.8506 0.0000 0
126334 -8.0048 0.0000C
13[2292 -7.6548 0.0000 C
120167 -9.1298 0.0000 N
158250 -7.6007 0.0000C
14{5167 -9.7840 0.0000C
107417 -9.8965 0.0000 N
1444667 -6.8965 0.0000 0
13}9125 -10.1632 0.0000 C
120167 -9.8798 0.0000C
113584 -8.7757 0.0000 C
158250 -6.9548 0.00000
11{9542 -7.7132 0.0000 F
107417 -9.1340 0.0000C
1144000 -10.2465 0.0000 C
166458 -7.9631 0.00000
100792 -10.1715 0.0000C
153500 -10.3215 0.0000C
1713000 -7.9630 0.0000 Na

OOOOOOOOOOOOOOOOOOOOOOOOOO

wOOLHOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO
OOOOOOOOOOOOQOOOOOOOOOOOOOO

211010000
221910000
231810000
241310000
251510000
14326 11000
4910000
5710000
81p20000
153310000
2420000
3110000
4320000
5310000
6110000
74210000
8410000
91f 1 0 0.0"Q
10311 1,0 00 0
11p20000
12BT.0000
13210000
14110000
152210000
16720000
171410000
181210000
191210000
201320000
M CHG 2 24 -1 27 1
M END

STEREOCHEMISTRY “CHIRAL”
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5.1.4 Comment

Comments should be used sparingly to capture information that does not fit into other fields. They may be used to
indicate that alternate structures exist.

Table 118 — Comment

User Guidance Any comment can be provided in this field, if necessary.

Conforman

ce OPTIONAL

Data Type

ST

Chemical s
their comp
The molec
representa
be derived
order to sul

ibstances, whose primary defining element is the molecular structure, shall be defined on the basi
ete covalent molecular structure; the presence of a salt (counter-ion) and/ or solvates is'also captur
ilar structure, the molecular formula, the molecular weight and optical activity, tegether with

kion of the stereochemistry are mandatory elements to be provided. Although the molécular weight

from the structure, this element should be presented at the substance level for ehemical substance
pstantiate the provided structural information.

The ISO 11]238 Substance standard should be updated for the element molecular¢weight at the next version si
this element is missing in the Class Chemical substances.

In additiof the molecular formula should be described according to“the moieties even for stoichiome
substances| See above Molecular formula by moieties and Molecular formula, which is ment to be equal to the s
of moleculdr formula by moieties.

In addition|to earlier versions the element group moiety Is connected with the stoichiometric chemical substang

5.1.5 Ndn-stoichiometric chemicals

The sectiorn) applies to chemical substances that do nothave defined stoichiometry.

This sectio

Every nonj
indicating

h is used only when the Stoichiometirig Element (Section 0) is equal to No.

stoichiometry where knewn/ and transmitted in a single structural representation. Every n

stoichiometric moiety will have a,complete structural representation and also be described as a substance in

own right.

f ranges of amounts for-the non-stoichiometric moieties are known they will be preferably capturec

mole ratioq or weight percentifuole ratios cannot be determined.

5.1.5.1

Number'ofmoieties

Table 119 — Number of moieties

of
ed.
the
Can
in

1Cce

ric

stoichiometric substance willthave more than one moiety. Each moiety will be enclosed in bracKets

bN-
its
as

User Guidance

have at least two moieties. Each moiety shall be represented by a chemical structure.

The number of moieties specified shall be provided. Non-stoichiometric chemical substances must

Example(s) 2

Conformance CONDITIONAL

Data Type INT

Business Rule(s) The numeric value shall be always = 2; The value is automatically calculated (Implicit) based on the

number of Moiety classes as described in 5.1.5.2)
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5.1.5.2  Moiety (repeat as necessary)

The moiety section serves for the description of both the moiety and the other fragment constituting the
substance. Each moiety within the chemical substance is to be identified and the composition range of the

moieties when known is to be provided by means of the following data elements:

The element group Moiety should be attached also to the element class Chemical, Stoichiometric substances in
order to describe a salt and solvates relationship to the active moiety in an unambiguous way with respect to the

description of the molecular formula and sometimes the official names.

The—eterren rotecHTrar—w HErastoe—teradea—Hr—the—e v ot
Strjcture Class Information Model together with the element group
amjount should also be tied to the element group stoichiometric substances.

This will help to describe salts and solvates and hydrated substances in a more unambiguous’'way witk
theg description of the molecular formula and sometimes official names, as in Figure 10.

EXAMPLE Aluminium Sesquichlorohydrex Propylene Glycol is defined by relationships between fiv
the| aluminium cation, chloride and hydroxide ions, propylene glycol and water; three of the five mo
mole ratios to each other. The ratio of aluminium cation to chloride to hydroxide is 2:3:3. The
prdpylene glycol and water is variable and not stoichiometric.

5.1.5.2.1 Moiety role
For many peptides the moiety role of counterions such as acetate should be indicated.

Table 120 — Moiety role

ded in the

amount. The element group ynoiety and

respect to

e moieties,
ieties have
amount of

Us¢r Guidance The role of the moiety should be specified if there is a specific role the moiety is playing.
Exdmple(s) Counter-ion

Conformance OPTIONAL

Data Type CD

5.1.5.2.2 Moiety ID

Ea¢h moiety in a non-stoichiometric substance will be identified with a Substance ID if available. If not
neyv ID will be assigned with, the submission.

Table 121 — Moiety ID

available a

Use¢r Guidance The unique identifier assigned to the substance representing the moiety based on th¢ ISO 11238
substance controlled vocabulary.

Conformance MANDATORY

Data Type II

Values Allowed [SO 11238 Substance ID

5.1.5.2.3 Moiety name

Each moiety will also have at least one name associated with the moiety.
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Table 122 — Moiety name

User Guidance The name of the moiety shall be provided.

Example(s) propylene glycol

Conformance MANDATORY

Data Type CD

Values Allowed ISO 11238 substance name.

Business Rule(s) ISO 11238 substance preferred name is selected as default value. The substance name is implicit and
dertved from the Motety IDdescribed 1M 5. 1.5.2-2-

5.1.5.2.4

Typically t
will typica
values. The

5.1.5.2.5

The amount shall be captured as specified in 4.9.

5.1.5.3

Property shall be captured as specified in 4.11.

5.2 Prof

A protein i
covalently
and purifie
be used to
toxins, tox(

Proteins a

Amount type

nere will be an amount type relationship that will be consistent for all of the moieties) A single moiety
ly be assigned the value 1. Ranges of moieties that are stoichiometric will be.assigned succesgive
amount type should be captured according to 4.7.12.3.1.

Amount

Property (repeat as necessary)

eins/peptides

5 defined as a single unit of a linear amino acid*sequence, or a combination of subunits that are either
inked or have a defined invariant stoichiometric relationship. This includes all synthetic, recombinpnt
d proteins of defined sequence, whetherthe use is therapeutic or prophylactic. This set of elements yvill
describe albumins, coagulation facters, cytokines, growth factors, peptide/protein hormones, enzynjes,
ids, recombinant vaccines, and immunhomodulators.

nd peptides are defined by(their molecular structure based on the amino acid sequence, disulfide

linkages, sites and a general type of glycosylation, based on the cell or organism type from which the protein was

isolated fr
defining el
produced

there are n

EXAMPLE:
considered

Proteins th

m or produced (e.g. yeast, plant, mammalian, human). The method of production is generally nat a
ment for proteinssahd peptides. For a given non-glycosylated peptide, whether naturally isolafed,
y recombinant techhology, or chemically synthesised, it will be defined as the same substance wlen
p resultant differences in the amino acid sequence and disulfide linkages.

Recombifant and chemically synthesised salmon calcitonin are chemically identical and therefpre
to be the same substance with the same Substance ID.

at-have con51stently different types of glycosylatlon are a551gned separate Substance IDs Human gnd

primate gl

'u

acetylated and not glycolated Glycosylation in human and old world monkeys also dlffer from other mammals in
lacking the alpha, 1,3-galactose epitopes. Avian, insect, plant, fish and yeast also have consistently different
glycosylation. Yeast, plant, insect and avian glycosylation are also significantly different from mammalian
and human glycosylation and glycoproteins produced in such systems would each have a separate

Substance

64

ID even if the amino acid sequences and disulfide linkages are the same
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EXAMPLE Coagulation Factor VIII isolated from human blood versus that produced by recombinant technology
in Chinese hamster ovary (CHO) cells are considered to be different substances even if they have the same amino
acid sequence and disulfide linkages. The glycosylation type would distinguish these types.

In defining proteins, microheterogeneity is typically not taken into account in the assignment of a Substance ID.
Microheterogeneity generally refers to slight differences in the structure of proteins. Most of these differences are
due to post-translational modification. There can also be slight differences in the ends of molecules due to
differential protease activity. Many of these differences are in the extent of occupancy and type of glycan present
on a given site. Therefore a given glycoprotein produced in different mammalian cell lines would have the same
Substance ID. Post-translational modifications will be captured when they are both complete and non-variable or
when they are essential for bioactivity.

EXAMPLE In many blood clotting factors, glutamate residues are converted to gamma-carboxlyglutamate
residues. These modifications are essential for activity and will be captured as a structural modification

5.2.1 Microheterogeneity

The 1SO 11238 Substance Standard does not explicitly capture microheterogeneifyy-Microheterpgeneity is
typically caused by differential post-translational modifications that lead to differences in the type and extent of
glyrosylation, phosphorylation, sulphation and/or other modifications throughout the ensemble of mojecules of a
given protein. Recently regulatory agencies are receiving more detailed information on the microheterpgeneity of
prqteins in medicinal products. This information may be used to furtheristinguish proteins at thle specified
substance Group 1 level. Detailed guidelines on capturing this information. may be given in subsequentjeditions of
this Technical Specification and Protein Annex.

clpss Protein Suhstanc'.e/

‘ VERSION | ‘ SUBSTANCE_NAME ‘ | SUBSTANCE_CODE r | STRUCTURE ‘ ‘ REFERENCE_INFOQRMATICN

S
1.7 1.7 s 0.1 a1
| |

MODIFICATION PROTEIN PROPERTY

SEDENCE_TYPE 0=
MUMBER_OF_SUBUNITS.
CISULFIDE_LINKAGE
COMMENT

PROPERTY_TYPE
FROPERTY_NAME
PROPERTY_PARAMETER
SUBSTANCE_UID
SUBSTANCE_MAME
AMOUNT_TYPE

PROTEIN_SUBUNIT 0.

+ SUBUNIT

o Sl MOLECULAR_WEIGHT

® LENSTH " + MOLECULAR_WEIGHT_METHOD
o ARl T - + MOLECULAR_WEIGHT_TYFE

+ N_TERMINAL_MODIFICATION (D + AMOUNT_TYPE

+ C_TERMINAL_MODIFICATIZN

C_TERMINAL_MODIFICANON_JD

>~

0. 0.° 1 1

REFERENCE_SCOURCE GLYCOSYLATION AMOUNT

PUBLIC_DOMAIN
REFERENCE_SOURCE_TYPE
REFERENCE_SOURCE_CLASS
REFERENCE_SOURCE_ID
REFERENCE_SOURCE_CITATION

GLYCOSYLATION_TYPE + AVERAGE
N_GLYCOSYLATION + LOW_LIMIT
O_GLYCOSYLATION + HIGH_LIMIT
C_GLYCOSYLATION + UNIT

+ NON_NMUMERIC_VALUE

Figure 11 — Information model for the protein substance

If the substance type as defined in 4.3 is equal to Protein substance, the following data elements and conformances
apply in order to assign Substance IDs.
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5.2.2 Sequence type

Table 123 — Sequence type

User Guidance

The protein descriptive elements will only be used when a complete or partial amino acid sequence is

available or derivable from a nucleic acid sequence.

Example(s)

COMPLETE; PARTIAL

Conformance

MANDATORY

Data Type

CcDh

5.2.3 Ny

Although 1

mber of subunits

hany proteins form multimeric complexes, particularly at high concentrations, subunits 'are typic

either coniected through disulfide linkages or other covalent linkages or have strong non-covalent interacti

with defing

d stoichiometry largely independent of concentration.

Table 124 — Number of subunits

11y
bns

User Guidance Number of linear sequences of amino acids linked through peptidé-bonds. The number of subuhits
constituting the protein shall be described. It is possible that the number of subunits can be variabje.

Example(s) 1

Conformange CONDITIONAL

Data Type INT

Business Rule(s)

This number is implicit and derived from number-of protein subunits.

5.2.4 Di

sulfide linkage

Disulfide linkages imply that two cysteines connéct forming a sulfur to sulfur linkage. There are also instan|

where disy
(See Desm

Table 125 — Disulfide linkage

ces

Ifide linkages can form through other'modified or substituted acids or amino acids containing a thiol
pressin example in Annex C: Protéin/Peptide Substances).

User Guidance

The disulphide)bond between two cysteine residues either on the same subunit or on two differ
subunits\shall be described. The position of the disulfide bonds in the protein shall be listeq
increasing order of subunit number and position within subunit followed by the abbreviation of
amine,acids involved. The disulfide linkage positions must actually contain the amino acid Cystein
the'respective positions.

ent

in
the
e at

Example(s) “Subunit 1 position 10 — Subunit 2 position 16” refers to a disulfide linkage between the residup of
cysteine in the position 10 and 16 respectively of the first and second subunit. A convenjent
shorthand such as 1_10-2_16 could also be used.

Conformance MANDATORY

Data Type ST

Values Allowed

The values have to be separated with semi-colons as defined in the examples in the Annex C.
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Table 126 — Comment

User Guidance

Any comment can be provided in this field, if necessary.

Conformance OPTIONAL
Data Type ST
5.2/6—Proteimrsubumnit {repeatas mecessary)

Th

s section refers to the description of each subunit constituting the protein. A subunit is a linear §
amjino acids linked through peptide bonds. The Subunit information shall be provided when the fihishe

equence of
1 protein is
e. Subunits

a cpmplex of multiple sequences; subunits are not used to delineate domains within a single¢ sequend

arq listed in order of decreasing length; sequences of the same length will be ordered by decreasing molecular

wejght; subunits that have identical sequences will be repeated multiple times.

5.2.6.1 Subunit

Table 127 — Subunit

Usgr Guidance Index of primary sequences of amino acids linked’ through peptide bonds in order of decreasing
length. Sequences of the same length will be ordéred by molecular weight. Subunifs that have
identical sequences will be repeated and have sequential subscripts.

Exdmple(s) 1,2,3(.)

Conformance MANDATORY

Data Type INT

5.2.6.2 Sequence

Table 128 — Sequence

Us¢r Guidance The sequengeinformation shall be provided enumerating the amino acids from N- to C-ferminal end
using standard single-letter amino acid codes. Uppercase shall be used for L-aminp acids and
lowercase for D-amino acids. Transcribed proteins will always be described using thle translated
sequience; for synthetic peptide containing amino acids that are not represented with a|single letter
code an X should be used within the sequence. The modified amino acids will be distinguished by
their position in the sequence..

Conformance MANDATORY

Data Type ST

5.2.6.3"\."' Length

Table 129 — Length

User Guidance

Length of linear sequences of amino acids contained in the subunit

Example(s) 25
Conformance MANDATORY
Data Type INT

Business Rule(s)

The sequence length is implicitly derived from the linear sequences of amino acids contained in the

subunit.
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5.2.6.4 N_Terminal modification

Table 130 — N_Terminal modification

User Guidance

The name of the fragment modified at the N-terminal of the protein shall be specified.

Example(s) N-Terminal Pyroglu Formation; Pyroglutamic acid (pE),
Conformance CONDITIONAL
Data Type CD
Values Allowed ISO 11238 substance names
Business Ruile(s) If an N-terminal modification exists, this element becomes mandatory. The preferred namg as
specified in ISO 11238 is the default value. The value is implicit and derived based on the IN. Term|nal
Modification ID.
5.2.6.5 N_Terminal modification ID
Table 131 — N_Terminal modification ID
User Guidance Unique identifier for molecular fragment modification based on the ISO 11238 Substance ID.
Example(s) UNII code; SZB8301W42 (UNII)
Conformange CONDITIONAL
Data Type II
Values Allgwed ISO 11238 Substance ID
5.2.6.6 C_Terminal modification
Table 132 — C_Terminal modification
User Guidance The modification at the C-terminal shall be specified.
Example(s) amide, ethyl ester etc., C_Terminal Lysine removal
Conformange CONDITIONAL
Data Type CD
Values Allowed ISO 11238 stibstance names
Business Ruile(s) If a C-terminal modification exists, this element becomes mandatory. The preferred name as specified
in 18§0Y11238 is the default value. The value is implicit and derived based on the C_Termjnal

Medification ID.

5.2.6.7 C_Terminal modification ID

Table 133 — C_Terminal modification ID

User Guidance

Unique identifier for molecular fragment modification based on the ISO 11238 Substance ID.

Example(s) UNII code, K3Z4F99H6 (UNII), Lysine (K)
Conformance CONDITIONAL
Data Type II

Values Allowed

ISO 11238 Substance ID
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5.2.7 Molecular weight (repeat as necessary)

The molecular weight or a molecular weight range for proteins, polymers or nucleic acids should be provided if
known. Multiple molecular weights that either depend on the method or type should also be provided.

If the molecular weight is available, the following specifications apply:
5.2.7.1 Molecular weight method

There are a variety of methods used to determine molecular weight. The method is often associated with the type

f 1 1 - YRR » 1 n) <l 1 1d 1l 4. <l
Ol Iprorecurat VVClsllL- Ldatlll HHITLHUU STIvduIvu T Laptul tu.

Table 134 — Molecular weight method

Usdr Guidance The method by which the molecular weight was determined.

Exgmple(s) SDS-PAGE, calculated, light scattering, viscosity, gel permeation centrifugation; end group analysis.
Conformance MANDATORY

Data Type CD

5.2.7.2  Molecular weight type

There are basically four types of molecular weights associated with polymers, proteins and nucleic acids. The four
types are number average, Mn; viscosity average, Myv; weight average, Mw; and Z-average, M:. Polydisprsity is an
important property that will distinguish different polymers, from one another. Polydispersity is typicdlly defined
as the ratio of weight average molecular weight to the number average molecular weight (Mw/Mn).

Table 135 —Molecular weight type

Us¢r Guidance Type of molecular weight such as exact, average (also known as. number average), weight average
Exgmple(s) Number Average, Weight-Average

Conformance CONDITIONAL

Data Type CD

Values Allowed M; viscosity average, Mv; weight average, Mw; and Z-average M:. Polydispersity

Bugsiness Rule(s) If known it shall be provided

5.2.7.2.1 Amount

The information on amount shall be captured as specified in 4.9.

5.2.8° Glycosylation

Glycosylation is both variable and heterogeneous. Glycosylation sites typically have multiple glycans attached to
them and even differ on the extent of glycosylation on a given site. For Glycosylated proteins, the type and sites of
glycosylation should be provided. Glycosylation is applicable to both proteins and structurally diverse substances.
Although sites of N-glycosylation can generally be predicted from the amino acid sequence, sites of O-
glycosylation and C-glycosylation are usually determined experimentally and may not be completely known at the
time of submission and can be added to a substance when known. Generally all sites that have occupancy greater
than 5% should be submitted to define the glycoprotein. Although analytical techniques are evolving to better
characterise the glycans attached to proteins this data will not be required to define a substance but could be
captured at the specified substance Group 1 level. There can be substantial differences in glycosylation that are
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often dependent on the particular clone of a cell line that is used to produce a protein or even vary on a batch to
batch basis.

5.2.8.1  Glycosylation type

The different glycosylation types are determined by the cell that either the protein or specified substance was
synthesised in. The different types are based on consistent differences in the glycosylation. Human glycosylation
differs from mammalian glycosylation in several ways, human glycans do not contain glycolic acid residues on
terminal sialic acid and they do not contain terminal .alpha.1-> 3-galactose. Old world monkeys also lack the
ability to form .alpha. 1-> 3-galactose, but do have glycolic acid esters on terminal sialic acid residues. Other
glycosylatipn es-typtealyhave—substantial-differences tbothglyeansusedand-theextentof-site-ocetpatcy.
Glycosylatipn type may also be captured for structurally diverse substances, particularly vaccines which may| be
produced in either human, mammalian cell or old world monkey cells. The glycosylation type will often” have
substantialleffects on the immunogenicity of the protein or vaccine.

Table 136 — Glycosylation type

User Guidance The type of the glycan shall be specified based on a controlled vocabulary.

Example(s) HUMAN, OLD WORLD MONKEY, MAMMALIAN, AVIAN, REPTILIAN; EUNGAL, BACTERIAL, PLANT,
INSECT, MAMMALIAN AFUCOSYLATED, YEAST HUMANISED

Conformange CONDITIONAL

Data Type CD

5.2.8.2 N-Glycosylation
N-linked glycosylation: The sites of N-glycosylation can typically be predicted from the amino acid sequence. The
sequence NX(S/T) which indicates an asparagine followed any*’amino acid other than proline and then followed by

either a setfine or threonine will typically be a site of N-glycosylation.

Table 137/— N-Glycosylation

User Guidance Information on the site of fi-glycosylation (asparagine); n-glycosylation is to be listed according to|the
protein sequence.

Example(s) Position 34 of this(Subunit, an Asparagine; for a single subunit protein 1_34

Conformange CONDITIONAL

Data Type ST

Values Allowed Theposition of that subunit must actually contain an amino acid that can have N-linked glycosylatjon.

5.2.8.3 [0-Glycosylation

O-linked glyCosylation: The sites of O-glycosylation cannot typically be predicted from the sequence alone 3nd
are discovered through analytical methods. Sites may become identified at later stages in clinical development.
The Substance ID typically should not change as new sites are identified but the version of the substance would.
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Table 138 — O-Glycosylation

User Guidance Information on the site of o-glycosylation (serine, threonine, tyrosine, hydroxylysine,

hydroxyproline) shall be provided.

Example(s) Position 34 of this Subunit, a Serine.

Conformance CONDITIONAL

Data Type ST

Values Allowed The position of that subunit must actually contain an amino acid with an OH group (i.e. serine or

threonine or tyrosine).

5.2.8.4 C-Glycosylation
C-ljnked glycosylation: The consensus sequence for C-glycosylation is WxxW/F whetre the first fryptophan
unglergoes c-mannosylation.

Table 139 — C-Glycosylation
Usdr Guidance Information on the C-Glycosylation: site of C-glycosylation(tfyptophan) shall be provided.
Exgmple(s) Position 45 of this Subunit, a Tryptophan
Conformance CONDITIONAL
Data Type ST
5.2.9 Structure
The information related to the structure shall bé-provided as per specification described in Section A structural
refresentation should be provided for any structural modifications of the proteins. The representation should
include the first atom of the protein which'is modified. For amino acid replacements and fragment pdditions a
substance will be created in its own right.\In addition or in lieu of the data structure listed above, HEUM notation
cail] be a suitable format for transmitting definitive information on selected proteins and peptides (see
http://www.pistoiaalliance.org/projects/active-projects /hierarchical-editing-language-for-macromolegules-
helim/).

5.2

.10 Modification

If applicable, the modification should be described based on specification provided in 4.10.

5.2

.11 Propetty

5.

If]vplicable, the Property should be described based on specification provided in 4.11.

.11/1 Amount type

See 4.7.12.3.1.

5.2.11.1.1 Amount

Amount shall be captured as specified in 4.9.

5.2.12 Molecular weight

Information on molecular weight should be described based on specifications in 5.2.7.
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5.3 Nucleic acids

Nucleic acids are defined by three distinct elements: the base, sugar and linkage. Individual substance/moiety IDs
will be created for each of these elements. The nucleotide sequence will be always entered in the 5’-3’ direction.

class Nucleic Acid
| VERSION | | SUBSTANCE_NAME | | SUBSTANCE_CODE | | STRUCTURE | | REFERENCE_INFORMATION
1.° 1. 0. 0.1 0.1
[ [
MODIFICATION NUCLEIC ACID NUCLEIC_ACID_SUBUNIT

0.~

REFERENCE_SOURCE

+ SEQUENCE_TYPE 1.*|+ SUBUNIT 0l -
+ NUMBER_OF_SUBUNITS + SEQUENCE + SUGAR_NEME
+ AREA_OF_HYBRIDISATION + LENGTH + RESIDUES
+ COMMENT + FIVE_FRIME
+ THREE_FRIME
LINKAGE
9.7 o." 0.+ LINKAGE_ID
+ LINKAGE_NAME
PROPERTY MOLECULAR_WEIGHT + LINKAGE

PUBLIC JDOMAIN
REFEREMCE_SOURCE_TYPE
REFEREMCE_SOURCE_CLASS
REFEREMNCE_SCURCE_ID
REFEREMCE_SOURCE_CITATION

PROPERTY_TYPE +
FROPERTY_NAME +
FROPERTY_PARAMETER +
SUBSTANCE_UID
SUBSTANCE_NAME
AMOUNT_TYPE

AMOUNT_TYPE

MOLECULAR_WEIGHT_METHOD
MOLECULAR_WEIGHT_TYFE

REFERENCE_SOURCE_DO-CUMENT

AMOUNT

FPUBLIC| DOMAIN
REFERHNCE_SOURCE_DOCUMENT_TYPE
REFERHNCE_SOURCE_DOCUMENT_ID

REFERHNCE_SOQURCE_DOCUMENT_URL

REFERH NCE_SCUHCE:BCCUMENT CLASSIFICATION

HIGH_LIMIT
UNIT

NON_NUMERIC_VALUE

The nucleiq

For the des

72

Figure 12- Informationmodel for nucleic acid

- Alength greater than three bases or base pairs;

- El4

ments to be used for oligonudcleotides

- Gepes used in gene therapy

- Any nucleic acid aptomers

- Nycleotide-Sequence

- Supat.or sugar-like entities

acid set of elements are only to be used'te-describe nucleic acids that have:

cription of niucleic acids the following information can be used to assign Substance IDs:

- Linkage (typically phosphate)

- Nucleic Acid Type (RNA, DNA, plasmid, single or double stranded)

- Any Modifications to the substance either sequence specific (i.e. modified or unnatural base, sugar,
phosphate linkage) or non-sequence specific modifications.
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5.3.1

Structure
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There are multiple alternative ways of representing the structure of nucleic acids. Figure 13 provides an example
of one of the possible structural representations. While the sequence of nitrogenous bases is given as a single
letter notation, the backbone structure is represented as a polymeric single repeat unit (5.4 “Polymers”). A
structural representation can be provided for relatively short oligonucleotides but the textual fields illustrated
below should be sufficient to describe nucleic acid based substances.

5.3.2

o] N/\ 0/:.k| O/'\

HO . k/N\P\,O~ ‘“N\P,O\)\/NH
He—N o | /%
3 \ R(n) 19
n=1-19 CH; L -

B(1-20) : C-G-G-T-T-A-G-A-A-G-A-C-T-C-A-T-C-T-T-T.

R(1-3) = R(5-11) = R(13-16) = R(18) = R(19) = -N(€H3),
= = N e
R4)=R(12)=R(17)= HN__ |

Figure 13 — Representative Structural Representation of nucleic acids

Sequence type

Table 140 —Sequence type

Usé¢r Guidance

The type of the sequence shall bespecified based on a controlled vocabulary.

Exdmple(s) COMPLETE; PARTIAL
Conformance MANDATORY

Data Type CD

5.3.3 Number of subunits

Table 141 — Number of subunits

Us¢r Guidance

The number of linear sequences of nucleotides linked through phosphodiester boi
described. Subunits would be strands of nucleic acids that are tightly associated typic
Watson-Crick base pairing.

NOTE: If not specified in the reference source, the assumption is that there is 1 subunit.

ds shall be
hlly through

Exdmple(s) 1,2,0r3
Conformance MANDATORY
Data Type INT

Business Rule(s)

This number is implicit and derived from number of nucleic acid subunits.
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5.3.4 Area of hybridisation

Table 142 — Area of hybridisation

User Guidance

The area of hybridisation shall be described if applicable for double stranded RNA or DNA. The
number associated with the subunit followed by the number associated to the residue shall be
specified in increasing order.

« »

The underscore “_" shall be used as separator as follows: “Subunit_number Residue”.

Example(s)

Each residue shall be specified followed by a comma and space.

CAOMNBITLAMN-AL

Conformange

CGUINUITTIUINAL

Data Type

ST

5.3.5 Comment

Table 143 — Comment

User Guidance

Any comment can be provided in this field, if necessary.

Conformanfe

OPTIONAL

Data Type

ST

5.3.6 Nuycleic acid subunit (repeat as necessary)

Subunits afe listed in order of decreasing length; sequences 6f‘the same length will be ordered by molecylar

weight; sujunits that have identical sequences will be repeated*multiple times.

5.3.6.1 Subunit

Table)144 — Subunit

User Guidahce

Index of linear sequences ofhucleic acids in order of decreasing length. Sequences of the same lerjgth
will be ordered by molecular weight. Subunits that have identical sequences will be repeated pnd
have sequential subscripts.

Example(s) 1,2,3(.)
Conformanfte MANDATORY
Data Type INT

5.3.6.2 [Sequence

Table 145 — Sequence

User Guidapce

Actual nucleotide sequence notation from 5' to 3' end using standard single letter codes. In addition

to the base sequence, sugar and type of phosphate or non-phosphate linkage should also be captured.

Example(s) GATTCA
Conformance MANDATORY
Data Type ST

Values Allowed

Sequence of the letters G, C, T, A, and U
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5.3.6.3 Length

ISO/TS 19

Table 146 — Length

844:2015

User Guidance

The length of the sequence

Example(s) 5
Conformance MANDATORY
Data Type INT

Business Rule(s)

The sequence length is implicitly derived by the sequence description.

5.3.6.4  Sugar (Repeat as necessary) (new classes to be included in the second edition of ISO 1

5.3.6.4.1 Residues

The residues that contain a given sugar entity will be captured. Each sugar present inythe nucleic 3

refJresented.

Table 147 — Residues

1238)

cid will be

Us¢r Guidance

The residues that contain a given sugar will be captured., The-order of given residues will
in the 5‘-3‘direction consistent with the base sequencesisted above.

be captured

Exdmple(s) 1_1-1_20 would indicate that residues 1-20 of a given'strand contain a particular sugar.
Conformance MANDATORY

Data Type ST

Values Allowed [SO 11238 Substance ID

5.3.6.4.2 SugarID

The Substance ID type of sugar to which.the base is connected. For naturally occurring nucleic acids the sugar is
typically either .beta.-D-ribose or .beta:~D-deoxyribose. The actual configuration of the sugar shall be ca

Table 148 — Sugar ID

btured.

Usdr Guidance The Substance ID of the sugar or sugar-like component that make up the nucleotide
Exgmple(s) UNII code for ribose:

Conformance MANDATORY

Data Type I1

Values Allowed ISO 11238 Substance ID

5.3.6.4.3 Sugar name

The type of sugar to which the base is connected; for naturally occurring nucleic acids, the sugar is typically either
.beta.-d-ribose or .beta.-d-deoxyribose.
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Table 149 — Sugar name

User Guidance The name of the sugar or sugar-like component that make up the nucleotide
Example(s) Ribose, deoxyribose, 2,5-dihydroxy-morphilino

Conformance MANDATORY

Data Type CD

Values Allowed ISO 11238 substance name

Business Rule(s) This is implicit and derived from the Sugar ID. The preferred name is the default value.

5.3.6.5 [Linkage group (new classes to be included in the second edition of ISO 11238)

The linkaggs between sugar residues will also be captured.

5.3.6.5.1 | Linkage

This elemept will indicate the orientation of the linkage. The 3'-5‘ linkage is the most ptevalent form.

Table 150 — Linkage

User Guidance The entity that links the sugar residues together should-alSo be captured for nearly all naturplly
occurring nucleic acid the linkage is a phosphate gfoup. For many synthetic oligonucleotides
phosphorothioate linkages are often seen. Linkage oriéntation is assumed to be 3’-5’. If the linkage is
either 3’-3’ or 5’-5’ this should be specified.

Conformanfe CONDITIONAL
Data Type CD
Values Alloved 3’-5’,3’-3’ or 5’-5’ this should be specified.

5.3.6.5.2 | Linkage name

TFable 151 — Linkage name

User Guidahce Each linkage will.be registered as a fragment and have at least one name. A single name shal] be
assigned to each linkage.

Example(s) Phospliothioate
Conformante CONDITIONAL
Data Type CD

5.3.6.5.3 [ LinkageID

Table 152 — Linkage ID

User Guidance Each linkage will be registered as a fragment and have an ID.
Conformance CONDITIONAL
Data Type 11
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5.3.6.6  Five prime
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Table 153 — Five prime

User Guidance

The nucleotide present at the 5’ terminal shall be specified based on a controlled vocabulary.

Since the sequence is represented from the 5' to the 3' end, the 5’ prime nucleotide is the letter at the
first position in the sequence. A separate representation would be redundant.

Conformance CONDITIONAL
Data Type CD
Business Rule(s) Implicit

NOTE: If not specified in the available reference source this value shall be derivéd\fron} the nucleic
acid sequence.

5.3.6.7 Three prime

Table 154 — Three prime

Usé¢r Guidance

The nucleotide present at the 3’ terminal shall be specified based on a controlled vocabulgry.

Since the sequence is represented from the 5' to the/3' end, the 5’ prime nucleotide is the|letter at the
last position in the sequence. A separate representation would be redundant.

Conformance

CONDITIONAL

Data Type

CD

Bugsiness Rule(s)

NOTE: If not specified in the available reference source this value shall be derived fronp the nucleic
acid sequence.

5.3.7 Modification

If applicable, the modification should,be-described based on specification provided in 4.10.

5.3.8 Property

If applicable, the Property(should be described based on specification provided in 4.11.

5.3.8.1 Amounttype

Refer to 4.7.123;1

5.3.8.1.1.__Amount

Anjount shall be captured as specified in 4.9.

5.3.9 Molecular weight

Information on molecular weight should be described based on specifications in 5.2.7.

5.3.9.1 Reference source

Information on Reference source should be described based on specifications in 4.6.
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5.4 Polymers (to be addressed in more detail in the second edition of this Technical
Specification)

Polymers are polydisperse molecular ensembles defined using combination structural and descriptive elements.
The structural elements are the structural repeating units along with end groups and salt forms. The number
and/or weight average molecular weight, degree of polymerisation, degree or extent of substitution of fragments
and physical properties related to molecular weight are descriptive elements that may be required to assign a
Substance ID. For synthetic polymers, the monomers used to prepare the polymer should also be provided. For
copolymers, the type of copolymer (random, block, branched, etc.), along with the block/branch size and number
of blocks or branches, should also be provided. A technical specification sheet and/or information sheet from a

manufacturﬁmmmmmmme
source of the polymer should also be provided.

EXAMPLE Starch is a mixture of two polymers amylose and amylopectin. It is normally isolated from wheat, coxn; rice, potpto,
or tapioca and source material elements should be used to capture the source.

class Polymer Substanoe/

‘ VERSION ‘ | SUBSTANCE_NAME ‘ ‘ SUBSTANCE_CODE | ‘ STRUCTURE ‘ REFERENCE_INFORMATION

r4
1.7 1.7 0.~ | 0.1 0.1
| \ |

POLYMER MONOMER_DESCRIPTION
0.+ + POLYMER_CLASS 0.7 | + QHUMBER_OF_MONOMERS
+ POLYMER_GEOMETRY +) MENOMER_AMOUNT_TYPE
+ COPOLYMER_SEQUENCE_TYPE
+ MMENT
.- 0.
MODIFICATION STRUCTURAL_REPEAT MONOMER
nof 0.* + NUMEERZOF_STRUCTURAL_REPEAT_UNITS + MONOMER_ID

+ STRYETURAL_REPEAT_UNIT_AMOUNT_TYPE + ONCMER_NAME
+ AMOUNT_TYPE

1.

STRUCTURAL_REPEAT_UNIT

REFERENCE_SOURCE + ORIENTATIOM_OF _POLYMERIZATION
2.” + STRUCTURAL_REPEAT_UNIT
+  AMOUNT_TYFE

PUBLIE_DOMAIN
REFERENCE_SOURCE_TYPE
REFERENCE_SOURCE_CLASS
REFERENCE_SOURCE_ID

REFERENGCE_SOURCE_CITATION a.= 0.-
~‘ MOLECULAR_WEIGHT DEGREE_POLYMERIZATION
" + MOLECULAR_WEIGHT_METHOD + DEGREE_POLYMERIZATION
+ MOLECULAR_WEIGHT_TYPE +  AMOUNT_TYPE
+ AMOUNT_TYPE

1 0.1

: SR e

PROPERTY, AMOUNT
+ PROPERTY_TYEE 0. 01|+ AVERAGE

+ PROPERTY AJAME + LOW_LIMIT

+ PROFPERT_FARAMETER + HIGH_LIMIT

+ suss{akef)uin "+ uar
e

AMOUNT_TYPE

Figure 14 — Information model for polymer substance

For the description of polymer substances a combination of the following elements should be submitted to assign
Substance IDs:

- Structural Representations of the Structural Repeating Units and/or Monomers

- Explicit Connectivity between Structural Repeating Units and End-groups
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- Number Average Molecular Weight and/or Limits

- Weight Average Molecular Weight and/or Limits

- Degree of Polymerisation

- Physical Properties Related to Molecular Structure (i.e. Viscosity, Density, etc.)

- For Copolymers: Relative Amounts of Monomers

Th

= FUl B‘IUL‘I\ CUPUlylllUl S. BIUL‘I\ SiLU dlld BIUL}\ Nulu'um
- For Substituted Polymers: Substituents and the Degree of Substitution
- Any Process that Modifies the Chemical Structure

e general set of information shall be provided by means of the followings data elements.

5.4.1 Substance name

Th

e information related to the name of the substance shall be provided as per specification described

n 4.5. The

naining of polymers can be different from other types of substances. Official Names are typically given to classes

of
dey

EX/
rel
dis
Cco

ubstances and not individual polymers. A naming convention to’distinguish polymers within a cl
reloped.

AMPLE POLYQUATERNIUM-47 is an INCI for an acrylatecopolymer but it is necessary to indicate
htive amounts of the different acrylate Structural Repeat/nits and the molecular weight. A specific n
finct polymer would be POLYQUATERNIUM-47 (METHACRYLAMIDOPROPYLTRIMETHYLAMMONIUM
METHYL ACRYLATE-CO-ACRYLIC ACID 45:10:45; 1200000 MW).

5.4.2 Structure

Th
wh
str

e information related to the structure shallbe provided as per specification described in 4.9. Th
erever possible should be representative of the structural repeating units that make up the po
icture should be contained within brackets. The end groups or an asterisk indicating connectivity

hss may be

the
me for a
CHLORIDE-

b structure
lymer. The
to another

strjictural repeating unit should be, drawn outside the brackets. For random copolymers, each structurgl repeating
unit should be drawn in the sapfe-structural representation, but not directly connected to each othey. For block
cogolymers, the structural repeating units will be directly connected to each other. End groups, when known,
shquld also be attached to_the structural repeating units. MolFile are the preferred format for the molecular
strjicture of the repeating unit.
5.4.3 Polymer class

Table 155 — Polymer class
Us¢r Guidance Type of polymer.
Exdqmple(s) homopolymer, copolymer, crosspolymer
Conformance MANDATORY
Data Type CD
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5.4.4 Polymer geometry

Table 156 — Polymer geometry

User Guidance The geometry of the polymer shall be described.

Example(s) linear, branched, cross linked, network, dendritic, star, comb, brush
Conformance MANDATORY

Data Type CD

5.4.5 Copolymer sequence type

Table 157 — Copolymer sequence type

User Guidance The type of copolymer of the polymer sequence shall be described
Example(s) random, alternating, block, graft, statistical

Conformange MANDATORY

Data Type CD

5.4.6 Comment

Table 158 — Comment

User Guidance Any comment can be provided in this field, if nécessary.
Conformange OPTIONAL
Data Type ST

5.4.7 Monomer description (repeat as necessary)
For synthdtic polymers, this set of descriptors intends to specify and quantify the monomers used for the
synthesis ¢f the polymer or copolymer: The information on the monomer shall be provided by means of the
following data elements:

54.7.1 Number of monomers

Table 159 — Number of monomers

User Guidahce The number of diverse monomers used to synthesise the polymer shall be specified.
Example(s) 2

Conformante MANDATORY

Data Type INT

Business Rule(s) This number can be counted and is never explicitly represented.

5.4.7.2 Amount type

Should be captured according to 4.7.12.3.1. Indicate how the quantitative amount of Structural Repeating Units is
captured (e.g. mole ratio, weight ratio, mole percent, weight percent).
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5.4.7.3 Monomer (repeat as necessary)

This section identifies and quantifies the monomer(s) used in the synthesis of the polymer.

5.4.7.3.1 Monomer ID

Table 160 — Monomer ID

User Guidance The unique identifier assigned to the monomer.
Conformance MANDATORY

Data Type II

5.4.7.3.2 Monomer name

Table 161 — Monomer name

Usdr Guidance The name of the monomer shall be provided; established or primary hame of monomer.
Conformance MANDATORY

Data Type CD

5.4.7.3.3 Amount

Th
5.4
Th
als

ele

5.4

e information related to the amount shall be provided asiper specification described in 4.9.

.8 Structural repeat (repeat as necessary)

s section specifies and quantifies the repeated units and their configuration. A structural representa
b be submitted. Information on the structural repeat unit shall be provided by means of the foll
ments:

.8.1  Number of structural repeat units

Table 162 — Number of structural repeat units

Lion should
bwing data

Us¢r Guidance The number of diverse structural repeated units represented in the structure of the polymer shall be
specified.

Exgmple(s) Homopolymers will only have 1 Structural Repeat Unit; copolymers will typically have mgre than 1.

Conformance MANDATORY

Data Type INT

Businéss Rule(s) Implicitly derived

5.4.8.2 Amount type

Should be captured according to 4.7.12.3.1 .Indicate how the quantitative amount of Structural Repeating Units is
captured (e.g. mole ratio, weight ratio, mole percent, weight percent).

5.4.8.3  Structural repeat unit (repeat as necessary)

For synthetic polymers the structural repeat units are typically generated from the polymerisation of monomers.
The Structural Repeat Unit for polyethylene is ethylene and not methylene.
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5.4.8.3.1 Orientation of polymerisation

This element is used to indicate how Structural Repeat Units connect to each other. In addition to the Orientation
of Polymerisation explicit connections between Structural Repeating Units can be indicated by connection points.

Table 163 — Orientation of polymerisation

User Guidance

The orientation of the polymerisation shall be described.

Example(s) head-tail, head-head, random
Conformance MANDATORY
Data Type CD

5.4.8.3.2 | Structural repeat unit

Table 164 — Structural repeat unit

User Guidance

Structural repeat units are essential elements for defining polymers
in the polymer annex

. Specific guidance will be gifen

Example(s)
Conformanfe MANDATORY
Data Type Molfile; SMILES; InChI

Business Rule(s)

End groups ,if. defined can be attached to the Structural Repeat Unit. The Structural Repeat Unit

should bethe-Jargest repeating structural fragment

5.4.8.3.3 | Amount

The informjation elated to the amount shall be provided as per specification described in 4.9.

5.4.8.3.4 | Degree of polymerisation (repeat as necessary)

This section applies to homopolymer and block co-polymers where the degree of polymerisation within a block
can be described. The following information shall be provided where available:

a) Polymerisation degree
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Table 165 — Polymerisation degree

User Guidance The type of the degree of polymerisation shall be described.
Conformance MANDATORY
Data Type CD

b) Amount

Theinformation retated to the amournt sihatt be provided as per specitication described i 4-9-
5.4.9 Molecular weight (repeat as necessary)

The information related to the molecular weight shall be provided as per specification described in 5.2.6.
5.4.10 Property (repeat as necessary)
The information related to the property of the polymer shall be provided as per-specification described|in 4.11.
5.4.11 Reference source (repeat as necessary)

The information related to the source of the property of the polymer shall be provided as per specification
degcribed in 4.6.

5.3 Structurally diverse substances

There are a wide variety of substances described, as* structurally diverse substances. Structurally diverse

suBstances are typically substances that have a variety of structurally diverse constituents that|cannot be

capjtured as a mixture of a limited number of related single substances. This category would be used fo describe

the following class of substances:

- Herbals -- The herbal preparationOIL is discussed in the Chemical Annex B, B.5.1 to B.5.3. The Herbal
Preparation, Extract, exudatesias well as the (Herbal) Substance (fresh), Herbal Drug are discugsed in the
Herbal Annex E. and will be addressed in the next version of this Technical Specification.

- Homeopathic Substances’-- To be addressed in the next edition of this Technical Specification.

- Vaccines — To bejaddressed in the next edition of this Technical Specification.

- Complex blood products — To be addressed in the next edition of this Technical Specification.

- Polyclohal Immunoglobulins — To be addressed in the next edition of this Technical Specification.

- « Gells, tissues, complex animal derived products — To be addressed in the next edition of thi Technical
Specification.

- Minerals — To be addressed in the next edition of this Technical Specification.

For organism-based substances, the parent organism is essential defining information.
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class Structurally Diverse Substances /

VERSION ‘ ‘ SUBSTANCE_NAME | ‘ SUBSTANCE_CODE | ‘ STRUCTURE | ‘ REFERENCE_INFORMATION

1.# ‘ 1.2 0.- 0.1 0.1
GLYCOSYLATION STRUCTURALLY_DIVERSE PROPERTY
PROPERTY_TYPE

GLYCOSYLATION_TYPE + COMMENT
N_GLYCOSYLATION "
O_GLYCOSYLATION
C_GLYCOSYLATION

=)

FROPERTY_MAME
PROPERTY_PARAMETER
SUBSTANCE_UID
SUBSTANCE_MNAME

TSt

0.* 1
REFERENCE_SOURCE
- PupLIC_DOMAIN MOLECULAR_WEIGHT AMOUNT
+ REFERENCE_SOURCE_TYPE + MOLECULAR_WEIGHT_METHOD 1|+ AVERAGE
+ REFERENCE_SOURCE_CLASS + MOLECULAR_WEIGHT_TYFE + LOW_LIMIT
+ REFERENCE_SOURCE_ID + AMOUNT_TYPE + HIGH_LIMIT
+ REFERENCE_SOURCE_CITATION -~ UNIT
+  NON_WEMERIC_VALUE

o

1.7

MODIFICATION SQOURCE_MATERIAL

Figure 15 — Information Model for Structurally-Diverse Substance

The majority of these substances will be derived from a biological organism, but they could be complex natyral
materials such as coal tar or mineral oil.

5.5.1 Hgdrbals and substances used in the preparation of plant-based allergenic extracts

Substanceq in herbal preparations and most substances in allergenic preparations shall be defined simply|by
taxonomic finformation and the plant part. Taxonomic information, particularly the scientific name of a medicinal
plant, is espential for defining herbal substances in medicinal products. The Kew Gardens Medicinal Plant Narhes
Services (MPNS) should be the authoritative source for all scientific names and should also maintain a list of plant
parts and [fractions. A controlled vecabulary for medicinal plant taxonomy has been developed and will|be
maintained by the Kew Gardens Medicinal Plant Names Services. A submitter should choose the current accepted
scientific name provided by MPNS? The MPNS Portal should be accessed via www.kew.org/mpns. The seryice
should be dontacted if the herbal substance material cannot be mapped to records in the MPNS. It should be noted
that many common and even pharmacopoeia names of herbs often map to more than one plant species, but if is
important that the actuaMierbal substance (defined as a particular species) shall be used in defining a substance.

Although herbal predtcts in some jurisdictions are not regulated as medicinal products, they are a major clas$ of
products cpvered’in the IDMP standards. Many jurisdictions have a clear distinction between herbal substankes
and herbal|pfeparations and that is what is followed in this implementation guide. herbal substances are defimed
by the tax . L 2 S us,
species and author. Additional taxonomy such as kingdom, phylum, class order, and family could also be captured
to assist in the classification of substances. The part or parts or the plant that are used in the preparation are also
included in the substance definition. Identification of a substance may also require an indication of the plant life
cycle captured in the name of the plant part such as inflorescence or sprout.

EXAMPLE The common term chamomile typically refers to the flowers of two distinct plants identified by the
accepted scientific names Matricaria chamomilla L. and Chamaemelum nobile (L.) All. The term chamomile is
ambiguous and a submitter should refer to the specific species that is contained in the product.

Time and place of harvest, type of soil, the use of fertilisers, pesticides and herbicides, the amount of daylight and
water, although important they are not captured as part of the substance definition. A cultivar or variety of a plant
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may be defined as a different substance if known differences in constituents exist (e.g. broccoli and cauliflower are
defined as different substances even though they share the same genus and species). herbal preparations are
considered fractions of the herbal substance will be captured at the substance level for oils, and to some extent for
extracts. Additional information of the extract will be defined at the specified substances Group 1 information
level. Fractions of plants parts such as commodity oils, juices, and exudates such as acacia gum and herbal extracts
such as teas and tinctures and will always map to the parent organism and part or parts. A variety of examples of
herbal substances and herbal preparations are present in Annex E: herbal substances and herbal specified
substances.

ents of the
for herbals
bals. Other
and other
hls are also

The herbal Annex E should be referred to for user guidance and business rules for the various elem
OUree_traters L L2 )

The business rules for naming of vegetable oils are described in ISO/TS 19844 Section Structurally Diverse
Sulpstance, herbals, 5.5.1 and in the section Source material (4.10).

NO
of

¥ document
kion of the

TE The information model for Structurally Diverse substances has to'be updated in the Main bodj
the ISO/TS 19844 as by the latest version and in the ISO 11238 standard. Since in the next ver

Im
hei

lementation Guide a proposal will be made to include both thelinformation for the herbal drug (4
e in preference to herbal substance) and the herbal preparation at the substance information level|

herjbal drug and herbal preparation information can be included in the Substance_type Structura

spq

cified substance Group 1 information level. This is neededto capture the marker and signature su

term used
Additional
ly Diverse
bstances at

thi

The terms Substance and specified substance are used as defined by ISO 11238. The terms herbal drug (herbal
suBstance) and herbal preparation are used as defined by pharmacopoeias, and will both be captyred at the
Subystance level. In addition, a more basic unit,~¢comprising unprocessed, fresh material of a single|species or

level in order to comply with the Regulatory regulationt

infraspecies (occasionally a genus) + part, with no affiliation to any particular pharmacopoeia, will also be
captured at the Substance level; for clarity;-these will be referred to as Substance (fresh) in this Annex, The
infprmation model also accommodatesAraction information at the substance level. The element <Fraction> will be
considered as two herbal preparation_Types: <Oil, Exudate, Juice> or <Extract>, each requiring different
infprmation.

Spécified substance group @ jncludes additional information for substances and multi-substancg material.
Adgitional information for herbal drugs and for herbal preparations e.g. additional information for an gxtract such
as pxtraction solvent composition, herbal Drug/ herbal extract ratio will be captured at this level alopg with the
constituents and marker or signature substances.

5.51.1.1 Example: Olive Oil, Virgin

Oliye Oil, Virgin EP is defined as a herbal preparation (because it has been obtained by expression). There is no
deﬂined herbal drug for this herbal preparation, but instead its source material is the ripe drupes (friiit) of Olea
eurffopaea L.

For the purposes of the ISO 11238, the herbal preparation is defined as a Substance as [<Scientific
genus/binomial/trinomial without Author>,<Part(s)>,<Fraction>], i.e. Olea europaea, Fruit, Oil.; Common name:
Olive Oil, Virgin. The source material for the herbal preparation, with the relationship of Parent substance,
giving the Substance_Role the value <Parent>, is a separate Substance (fresh) defined as [<Scientific
genus/binomial /trinomial with Author>,<Part(s)>], i.e. Olea europaea L., Fruit.

The name [<Scientific genus/binomial/trinomial with Author>,<Part(s)>] refers to a Substance Name in terms
of the ISO 11238 that is not an official name in any pharmacopoeia or other legislation. The inclusion of the author
is to ensure that it is not confused with the official names for herbal drugs and herbal preparations which are also
defined as Substances by the ISO 11238. The scientific element of the name is usually a binomial (species), but

© IS0 2015 - All rights reserved 85


https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

may be a trinomial (infraspecies such as a variety or subspecies) or a genus, as appropriate, together with the
author of the name. The Part element of the name should be chosen from a CV consisting of a restricted number of

terms.

The name [<Scientific genus/binomial/trinomial without Author>,<Part(s)>] refers to a Substance Name in
terms of the ISO 11238 and is the equivalent to a herbal drug Name. There is no such Substance Name for Olive Oil
in this example from the EP, although other pharmacopoeias might define a herbal drug for Olea europaea, Fruit.

The name [<Scientific genus/binomial/trinomial without Author>,<Part(s)>], [Fraction] refers to a Substance

Name in te

rms of the ISO 11238 and is equivalent to an herbal preparation Name.

The herba] preparation Name has two herbal preparation Name_Types; one for the Substance fraction?)il,
Exudate, Juice and one for the Substance fraction: Extract. This is done to differentiate between the cardinalitie$ of
the herbal preparation_Types.
The herbal| preparation-Substance (fresh) is a two way relationship. The herbal preparation_Type <Oil, Exudate,
Juice> is priepared from one Substance (fresh).
NOTE S¢veral herbal preparations, e.g. Juices, can be a mixture of separately obtained\juices obtained from fhe
herbal substances and mixed after expression. The final preparation is then a multi-substance material which is
captured af the Specified substance Group 1 level.
The herbal preparation_Type <Extract> can be prepared from one or more hérbal drugs and by one or more
extraction |steps and by one or different extraction solvent compositions, Only the first extraction solvent
compositioln is used in the element solvent. Further details of the hepbal preparation and herbal drug pre
described in the ANNEX E, Structurally Diverse substances, herbals and for the Oils the information is provigled
the Chemigal ANNEX B.
For the heral preparation Olive Oil, Virgin the result of the information model will read:
Substance| ID: HJFTE78543 (Artificial ID); (UNII: 6UYK2WIW1E)
Substance|Name (herbal preparation name): Olea europaea, Fruit, Oil
Substance|Name_Type: Other
herbal prgparation_Type: Oil 1)
Substance|Name: Olive Oil, Virgin
Substance|Name_Type: Official (for further élements see tabular format in the Chemical Annex B.)
Parent SuIstance_ID: OLIJF5643S
Parent Substance_Name: Olea europaeall., Fruit
5.5.1.2  Substance type
Table 166 — Substance type
User Gujdance [nformation about the substance type as described and in accordance with ISO 11238 definitions
Examqle(s) Structurally Diverse
Conformance MANDATORY
Data ype €b
Values Allowed Structurally Diverse
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Substance ID

Table 167 — Substance ID

User Guidance

ID to be used in all electronic submissions to identify a substance. Generated when sufficient
information is available to unambiguously define a substance. ID will be permanently associated with
a given substance and each substance at the substance level shall have one and only one ID.

NOTE If a unique “Substance ID” has been assigned, this “Substance ID” shall be specified based on

the Substance Name controlled vocabulary. In the absence of a unique “Substance ID”, e. g. for the
initial submission of the substance, this data element is not mandatory.

Exgmple(s) DEVTYS543H

Conformance MANDATORY

Data Type I1

Values Allowed Value could be a code associated with a preferred term, or a specifie\type of data. |If a code is

transmitted the preferred term associated with that code should also be\transmitted.

Bugsiness Rule(s)

All substances will be identified by a single ID.
NOTE: the Substance ID is NOT SPECIFIED for Substance ID Request

NOTE: The ID will only be released to the public if the defining information is in the publ
if a company that provides the defining information requests public release or releaseq
public marketing materials. Defining information found in patents will usually not be
release the ID to the public. Even if an ID cafi be’released there may be elements tha
released to the general public. An ID will always be released to an organisation that re
and supplies information to define a substance. A Flag to control the release of the ID tg
public is part of the Reference Source information (4.6).

c domain or
the code in
sufficient to
will not be
uests an ID
the general

5.5.1.4

Substance name

Table 168 — Substance name

Usé¢r Guidance

Name or company.code associated with the Substance.

A Substance.is‘always a single species, or infraspecies, or is occasionally a single genus. I
Name which is composed of:

[Scientific genus/binomial/trinomial with Author] [Part(s)]

The' scientific element of the name is usually a binomial, but may be a trinomial or
dppropriate, together with the author of the name. The Name is not an official nj
pharmacopoeia or other legislation, and the inclusion of the author is to ensure that it is 1
with the official names for specified substances that are derived from a single species
can be written in any language and its jurisdiction can be restricted using Name_Status.

t will have a

a genus, as
Ame in any
hot confused
ubstance. It

Exgmple(s) Harpagophytum procumbens (Burch.) DC. ex Meisn., Root
Conformance MANDATORY

Data Type ST

Values Allowed Free text, multiple names allowed, each in its own <asNamedEntity> element.

Business Rule(s)

Mandatory all substances shall have at least one name or company code associated with the

substance.
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5.5.1.5 Substance name type

Table 169 — Substance name type

User Guidance

Each name shall be associated with a type.

Example(s) Official name, systematic name, generic name, brand name, company code
Conformance MANDATORY

Data Type CD

Values Allowed OFFICIAL, SYSTEMATIC, COMPANY CODE, OTHER

Business Riile(s)

A name shall have one and only one name type.

5.5.1.6 [Language

Table 170 — Language

User Guidahce

If the name is language dependent, that language shall be specified. Company codes are not langu
dependent and no language should be specified.

age

Example(s) en — English, de — German, fr -French
Conformange MANDATORY

Data Type CD

Values Allowed ISO 639-1, alpha-2 codes

Business Ruile(s)

Multiple codes assigned to the same language‘are to be considered synonyms and only one of t}
needs to be specified.

While xml:lang and JSON allows countty-Specification of language, e.g. en_US vs. en_UK or pt_PT|
Pt_BR, such specificity is to be avoided except if the country variant of the language exception
does give rise to an alternative.spelling. In that case, only the exceptional spelling needs to be tag|

Vs.
hlly
bed

with the country-specific language code, not the regular spelling for that language in all other

countries.

5.5.1.7 [Official name type

Table 171 — Official name type

User Guidahce

Designation of which authority assigned the Official Name. All official names need to have at least

pne

suehdesignation. The name type is the name of the authority or authorities that have assigned or
have adopted the name.

Example(s) BAN, COSING, EP, FCC, INCI, INN, JAN, JECFA, MARTINDALE, USAN, USP.

Conformanfe MANDATORY — all official names require a designation of naming authority

Data Type CD

Values Allowed All values in the name assigning authority identifier system.

Business Rule(s) All official names must have a naming authority designated. If multiple authorities have assigned the

same name, a separate <asNamedEntity> is specified for each authority that needs to be listed.
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Reference sources

Public domain

Table 172 — Public domain

User Guidance

Indication of whether the source is in the public domain. Company codes will only be released if the
defining information is associated with the code in a public source such as Chemical Abstracts (CAS),
ajournal article, or a poster at scientific meeting attributable to the company.

Example(s) Yes, No
Conformance OPTIONAL
Data Type BL

5.53.1.8.2 Reference source type

Table 173 — Reference source type

Usdr Guidance The reference source type in which the data elements were actually found.

Exdqmple(s) BP, CHEMID (NLM), EP, IND, INN, ITIS, JAN, JOURNAL\P, KEGG, MARTINDALE, NDA| PERSONAL
CARE PRODUCTS COUNCIL (PCPC), PUBCHEM, USAN, USP, WEB PAGE

Conformance MANDATORY

Data Type CD

Bugsiness Rule(s) Mandatory all names should have atleast one source.

5.5

5.5

1.9 Source material

.1.9.1 Source material class

Table 174 — Source material class

Us¢r Guidance General classification of the source material;
Exdmple(s) Organic

Conformance MANDATORY

Data Type €D

5.5.1.9.2 <~Source Material Type

Table 175 — Source material type

User Guidance

The type of the source material shall be specified based on controlled vocabulary

Example(s) fungus, plant, animal
Conformance MANDATORY
Data Type CD
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5.5.1.9.3 Organism ID

Table 176 — Organism ID

User Guidance

The unique identifier associated with the plant material shall be specified.

Conformance

MANDATORY

Data Type

11

5.5.1.9.4 Gl gdlliblll aiiic

Table 177 — Organism name

User Guidahce

The organism accepted Scientific name shall be provided based on the genus, binomial gr trinomia

.

Example(s) Harpagophytum procumbens (Burch.) DC. ex Meisn.
Conformanfe MANDATORY
Data Type CD

Business Ruile(s)

The accepted scientific name for plants and fungi is provided by_Kew’s Medicinal Plant Na
Services (MPNS). The names for other organisms will be provided by other authoritative sources.

nes

5.5.1.9.5 | Development stage

Table 178 — Developmentstage

User Guidance

Stage of life for plants. This information shall be provided only when the substance is significa
different in these stages.

htly

Example(s) leafing, pre-flowering, flowering, fruiting, etc.
Conformange OPTIONAL
Data Type CD

Business Rule(s)

If it is a distinguishing factor, even if it is implicitly understood to experts.

5.5.1.10 [Organism (repeat aSnecessary)

This sectioh describes the plant which the substance derived from.

5.5.1.10.1| Kingdom

Table 179 — Kingdom

User Guidance

The kingdom of a plant shall be specified

Example(s) Plantae
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

This can be derived from the Organism name as referenced in the appropriate terminology /

taxonomy (e.g. the Kew’s Medicinal Plant Names Services (MPNS), NCBI Entrez Taxonomy or

the

Catalog of Life.). Catalog of Life typically capture complete taxonomy in a manner consistent with this

standard.
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Table 180 — Phylum

User Guidance

The phylum of a plant shall be specified.

Example(s) Tracheophyta
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

This is implied by the organism ID and name as referenced in the appropriate te

taxonomy (e.g. the NCBI Entrez Taxonomy ID implies all higher levels.)

rminology /

5.5.1.10.3 Class

Table 181 — Class

Us¢gr Guidance The class of the plant shall be specified.
Exdmple(s) Magnoliopsida

Conformance CONDITIONAL

Data Type CD

Business Rule(s)

This is implied by the Organism ID and namie as referenced in the appropriate te
taxonomy (e.g. the NCBI Entrez Taxonomy; ID\implies all higher levels.)

Fminology /

5.5.1.10.4 Order

Table 182 — Order

Us¢r Guidance The order of the plant-shall be specified,

Exgmple(s) Lamiales

Conformance CONDITIONAL

Data Type CD

Bugsiness Rule(s) This_is implied by the Organism ID and name as referenced in the appropriate tefminology /

taxonomy (e.g. the NCBI Entrez Taxonomy ID implies all higher levels.)

5.53.1.10.5 Family

Table 183 — Family

Usdr Guidance The family of the plant shall be specified
Example(s) Pedaliaceae

Conformance CONDITIONAL

Data Type CD

Business Rule(s)

This is implied by the Organism ID and name as referenced in the appropriate terminology /

taxonomy (e.g. the NCBI Entrez Taxonomy ID implies all higher levels.)
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5.5.1.10.6 Genus

Table 184 — Genus

User Guidance

The genus of the organism shall be specified; refers to the genus element of the plant/animal

scientific name; it is present in names for genera, species and infraspecies.

Example(s) Harpagophytum

Conformance MANDATORY

Data Type CD

Business R*le(s) This is implied by the Organism name as referenced in the appropriate terminology / taxonomy., [For
plants, it will be the current accepted genus name provided by Medicinal Plant Names Services:

5.5.1.10.7 | Species

Table 185 — Species

User Guidance

The species of the organism shall be specified; refers to the scientific épithet of the species of
plant/animal; it is present in names for species and infraspecies.

the

Example(s) Procumbens
Conformange MANDATORY
Data Type CD

Business Rule(s)

This is implied by the Organism name as referenced in the appropriate terminology / taxonomy.
plants, it will be the current accepted species name provided by Medicinal Plant Names Services.

For

5.5.1.11

5.5.1.11.1| Part

Part description (repeat as necessary)

Table 186 — Part

User Guidahce

The portion of a plant with a definable anatomical location.

Example(s) Tuburous Roet
Conformante MANDATORY
Data Type CD

Business Riile(s)

Acontrolled vocabulary for plant parts is maintained by Kew’s Medicinal Plant Names Services.

5.5.1.11.2

Part location

Table 187 — Part location

User Guidance

The location of the part in the plant with a definable anatomical location.

Conformance

CONDITIONAL

Data Type

CDh

Business Rule(s)

If recognised by the expert to be relevant for the definition of the substance, it shall be provided.

92
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All the other elements related to the Organism class as referenced in ISO 11238 are optional for the herbal
substance description.

5.5.1.12 Version (repeat as necessary)

Version associated with the substance will be captured as described in 4.13.

5.5.2

EX}

So
or
org

5.5
the

Pu
des
ide

5.5
Sp

MPLE

Many vaccines are live attenuated or inactivated and this should be captured.

e organisms such as Influenza A virus require identification of subspecies, variety, strain, serovar,
cultivar group to accurately describe them. Relevant taxonomic identification numbers are helpfy
anism identification.

.3
next edition of this Technical Specification

ified blood products (distinct clotting factors, human serum albumin) and monoclonal immunogl
cribed as proteins. Polyclonal immunoglobulins are described_ as‘structurally diverse materials 3
ntification of the immunoglobulin type and targeted antigen ifapplicable.

.4  Cells and tissues — an Annex addressing this willbe included in the next edition of this I
ecification

Cellls and tissues are also described as structurally diverse substances. Information on individual dono

of
infi

pooling is not captured at the substance level."Information on a particular cell line shall be d
aspecific information.

M

y natural substances are modified chemically, physically, or biologically. A new substance will be g

sudh a modification changes the chemical structure of one or more chemical entities in the su
polysaccharide conjugate vaccines described as a component of an organism part chemically comjugated to
angther substance or substances,"The type of conjugation chemistry and the identity of the conjugate
entlity or entities are needed to déscribe the resulting structurally diverse conjugate. When a genetical

org

5.5
Sp

Str
chd

anism or cell is used, the.inserted gene biological genetic modifications must be described.

.5 Minerals —@n‘Annex addressing this will be included in the next edition of this Technicd
ecification

licturally-diverse substances not derived from organisms often require property descriptions

p
m

racteristics. In this way, light mineral oil is distinguished from mineral based on density or visc

quoleum distillates require a boiling range. These natural mixtures may be chemically, physically, or

ified prior to use so information about modifications may also be necessary to define them.

Vaccines - Annex addressing this will be included in the next edition of this Technical Specification

accines the

' should be
frain.

type, form,
| in parent

Purified blood products and polyclonal antibodies — an Annex addressing this will be included in

bbulins are
nd require

echnical

s or extent
hptured as

enerated if
bstance. A

d chemical
y-modified

s defining
bsity while
biologically

In order to assign a Substance ID for other structurally-diverse substances (non-organism derived), the following
information shall be provided:

Source material (e.g. coal, petroleum)

viscosity, density, etc.)

Any process that fractionates or modifies the source chemically
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5.6 Mixture substance (repeat as necessary)

Material that contains multiple substances can be mixture substance if the substances are either isolated or
synthesised together. Racemic mixtures or substances containing unknown or mixed stereochemistry will not be
defined as mixtures, but will be represented as substances that contain impurities or degradants. Mixtures of
mixtures will not be allowed. Each component of a mixture should be listed. Substances present in trace amounts
will not be listed in a mixture unless they are known to have a specific effect. Mixtures are also used when
substance ambiguity exists in authoritative sources (e.g. aloe).

class Mixture ubstanoe/

VERSION | | S5UBSTANCE_NAME ‘ ‘ S5UBSTANCE_CODE ‘ ‘ STRUCTURE ‘ | REFERENCE_INFORMATION
1.= | 1.7 .- 0.1 071
MIXTURE_CONSTITUENT MIXTURE_SUBSTANCE S0OURCE_MATERIAL

+ CONSTITUENT_ID + MIXTURE_TYPE no{E R
+ CONSTITUENT_NAME . Mate: =
+ KONSTITUENT_REQUIREMENT | <

0.

MODIFICATION

Figure 15 — Information(Model for mixture substance
The following information on mixture shall be provided:

5.6.1 Mixture type

There are basically three potential mixture types. Most mixtures will be “all of” mixtures meaning that all of the
constituents are present in the mixture. The other two types of mixture are “one of” or “any of”. “Any of” mixtj:es
will mean that at least one of theZeonstituents must be present but other constituents may or may not be prese

Table 188 — Mixture type

Example(s) ALL OF; ONE OF; ANY OF
Conformange MANDATORY
Data Type CD

5.6.2 Mixture constituent (repeat as necessary)

The mixture constituent set of elements aims to describe the constituents of the mixture substance. Such
information shall be provided by means of the following data elements:
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5.6.2.1 Constituent ID

Table 189 — Constituent ID

User Guidance The unique identifier assigned to the constituent substance.

NOTE: If a unique “Substance ID” has been assigned, this “Substance ID” shall be specified based on
the Substance Name controlled vocabulary. In the absence of a unique “Substance ID” e. g. for the
initial submission of the substance this data element is not required.

Conformance CONDITIONAL

Data T_ypc tH

5.6.2.2 Constituent name

Table 190 — Constituent name

Usdr Guidance The name of the constituent of the mixture shall be describedy established or primany substance
name. Teicoplanin Az-1 Is one of the five constituents of the.mixture of glycopeptides|Teicoplanin
produced by certain strains of Actinoplanes teichomyceticus-sp.

Exgmple(s) Teicoplanin Az1
Conformance CONDITIONAL
Data Type ST

5.4.2.3 Constituent requirement

Table 191 — Constituent requirement

Us¢r Guidance A flag indicating if this component is required.
Exdmple(s) Always present, may.be present.
Conformance OPTIONAL

Data Type CD

6 | Specified substance (Optional)

There are a number of regulatory needs when defining materials in medicinal products. The globalisation of
ply chains;widespread contract manufacturing and the high value of many medicinal products places a much
ater burden on both regulatory agencies and companies to ensure that the material used in medicinpl products

Although th S a 3 S a al products
there is often a strong regulatory need for additional information that is not captured at the substance level. The
four groups of specified substance elements allow for the explicit capture of information essential for the
evaluation and tracking of material used in medicinal products. Each of the four groups of elements provides
information essential for these regulatory needs in a manner that should facilitate compliance. The
implementation of the specified substance Groups is optional. Should a region implement any of the specified
substance Groups, the following conformances as described in this section are applicable.
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6.1 Specified substance Group 1 (repeat as necessary)

Multiple substance materials (e.g. simethicone, aluminium lakes, and flavours), herbal extracts, juices, oils and
tinctures and polymorphic forms of materials will be described and differentiated using specified substance Group
1 elements.

Specified substances Group 1 will always have at least one constituent; all constituents will either be substance or
specified substance Group 1. The modification group elements and fraction elements are also necessary to define
many specified substances Group 1. For herbal preparations, the drying process could be considered as a
modification process. An extraction is a preparation. There can be a liquid extract or dry extract being made from
the (herba) Substarce (fl cah) orfronrthe Cum‘ual) Substarce (Lh_y) whichts—thetrerbatDr ug fitermrs—ofthe

Pharmacopoeia.

Single component substances that differ in physical form will be defined as different specified substances/Group 1.
For example crystalline insulin and amorphous insulin are two different specified substances Group 1. To avpid
confusion, |f substance information is sufficient for regulatory needs, the substance information~and ID should be
used to dedcribe the medicinal product.

The informjation model for specified substances Group 1 is listed in Figure 16.

class Specified |Substance_Group_1 /

PROPERTY

PROPERTY_TYPE
PROFPERTY_NAME

FROFERTY_FARAMETER
sussTANCE_UID VERSION SUBSTANCE_NAME SUBSTANCE_CODE REFERENCE_INFORMATION

SUBSTANCE_MAME '

AMOUNF_TYPE 1. 1. 0. 0.1
. MODIFICATION

CONSTITUENT SPECIFIED_SUBSTANCE s GROUFP1 0.

+ SUBSTANCE_ID .- + SPECIFIED_SUBSTANSE_GROUP1_ID

+ SUBSTANCE_NAME " + SPEGIFIED_SUBSTRANGE_GROUP1_NAME —rarET

+ SUBSTANCE_ROLE 0.-

+ AMOUNT_TYPE " |+ MATERIAL_TYPE

L M + FRACTION
1 0.1 0. 0. 0.-
[
AMOUNT PHY SICAL_FORM 5 REFERENCE_SOURCE REFERENCE_S0OURCE_DOCUMENT

+ AVERAGE + PHYSICAL_STAIR + PUBLIC_DOMAIN + PUBLIC_DOMAIN
+  LOW_HIMIT 0.1 |* PHYSICAL_FORM_JYFE + REFERENCE_SOURCE_TYPE + REFERENCE_SOURCE_DOCUMENT_TYPE
+ HIGH_LIMIT - + AMOUNT_IXPE + REFERENCE_SOURCE_CLASS + REFERENCE_SOURCE_DOCUMENT_ID
+ UNIT + REFERENCE_SOURGCE_ID + REFERENCE_SOURCE_DOCUMENT_CLASSIFICATION
+ NON_NUMERIC_VALUE + REFERENCE_SOURCE_CITATION + REFERENCE_SOURCE_DOCUMENT_URL

Figure 16 — Information model for the specified substance Group 1
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6.1.1 Specified substance Group 1 ID

Table 192 — Specified substance Group 1 ID

User Guidance The unique identifier assigned to the specified substance Group 1 shall be specified.

NOTE If a unique “specified substance ID” has been assigned, this “specified substance ID” shall be
specified based on the Substance Name controlled vocabulary.

In the absence of a unique “specified substance ID” e. g. for the initial submission of the substance this
data element is not required.

Conformance MANDATQRY.

Data Type II

Buginess Rule(s) The ID of the substance will be automatically assigned by the system once.the mespage will be
processed.

NOTE: the specified substance ID is NOT SPECIFIED for specified substance'ID Request

6.1.2 Specified substance Group1l Name

Table 193 — Specified substance Group'1 name

Usdr Guidance The name of the specified substance Group 1 shall’be‘provided in this field.

[Scientific genus/binomial/trinomial without. Author] [Part(s)] [Fraction][Extractjon solvent
composition][herbal Drug/Native herbal Preparation(DER)]

Exgmple(s) Ginkgo biloba, Leaf, Dry Extract acetone:Water (60 — 40)(65-37 = 1 w,w)

Conformance MANDATORY

Data Type ST

Business Rule(s) Name conventions can be-“adopted regionally as the latest version of the Naming [Conventions
document.

6.1.3 Substance Name (repeat.as necessary)

Names associated with a specified substance Group 1 will be captured in manner similar to Substance Name (4.5).
The name type should béespecified and, for Official Names, the same format should be followed (4.5.4).

6.1.4 Substancé Code
Codles associated with a specified substance Group 1 will be captured in manner similar to Substance Cqdes (4.7).

6.1.5 « Version (repeat as necessary)

Version associated with a speciried substance Group 1 will be captured In manner simifar to Substance Version
(4.13).

6.1.6 Reference sources
Reference information will also be captured in a manner similar to the substance reference information (4.6).
6.1.7 Property (repeat as necessary)

Property values will be captured in a manner similar to those described for substances (Clause 4). It is possible to
capture both definitional properties and properties that provide additional information about a substance. For
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example the melting point of a polymorphic substance or solubility or rate of dissolution of a crystalline material
could be a defining property of a given specified substance Group 1.

6.1.8 Fraction (new class to be included in the second edition of ISO 11238)

For herbal substances the fraction element should be used to capture oils and juices derived from specific parts of
plants.

Table 194 — Fraction

User Guidance The fraction of the plant where the herbal substance is derived.

Example(s) Oils, juices, essential oil

Conformange CONDITIONAL

Data Type CD

Business Rule(s) When the herbal substance is derived from a fraction of the plant, the description of the fractiop is
required.

6.1.9 Mpgodification

Modificatiqns, particularly those involving herbal preparations, should be captured at the specified substapce
Group 1 leyel when they are not captured at the substance level (4.11).

EXAMPLE The refinement of olive oil to remove or reduce free acids<would be a modification captured at the

specified syibstance Group 1 level. Partial or complete hydrogenation of given oil would also be captured at the
specified substance Group 1 level.

6.1.10 Rgference Information (repeat as necessary)

The Refergnce Information is not essential for the definition® of the substance. If provided, the conformanceg as
described in 4.7.7.1.

6.1.11 Constituent (repeat as necessary)
The constifuents group of elements serves several roles, each substance in multiple substance materials willl be
captured as a component. Signature, active markers, and limit substances and extraction solvents will also| be
captured fpr herbal extracts. The antount of components, constituents and extraction solvents will also|be
captured. A different specified substance Group 1 will be created if these amounts consistently vary.

At least on¢ constituent is necessary for every specified substance Group 1 (i.e. the parent Substance ID).
6.1.11.1 Substance ID

Each constjtuent should'be identified by either a Substance ID or a specified substance ID.

Table 195 — Substance ID

User Guidabce I:‘um«y cpar‘iﬁ'ar‘ substance Group1 should have atleast one constituent-and-the Substance ID for dach
constituent should be captured.

Example(s) ISO 11238 Substance or specified substance ID

Conformance MANDATORY

Data Type II

Values Allowed ISO 11238 Substance or specified substance ID

Business Rule(s) A constituent can be a substance or a specified substance Group 1.
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6.1.11.2 Substance name

Table 196 — Substance name

User Guidance

described; Preferred or Official Name of the constituent.

The name of the substance which is the constituent of the specified substance Group 1 shall be

Conformance MANDATORY

Dat

a Type CD

Values Allowed ISO 11238 Substance or specified substance name

Bu

iness Rule(s) This value is implicit and derived from the Substance ID. The Preferred name is the defau

t value.

6.1

.11.3 Substance role

Table 197 — Substance role

Usd

vocabulary. An impurity component is not described in the specifiedysubstance Group 1
ID of a specified substance Group 1shall always be specified.

r Guidance The role of the substance in the specified substance shall be described based on h controlled

The parent

Exgmple(s) active marker, component, degradant, metabolite, active mdiety, parent substance

Conformance MANDATORY

Dat

a Type CD

Values Allowed COMPONENT, EXTRACTION SOLVENT, SIGNATURE SUBSTANCE; MARKER SUBSTANCE

6.1
As
6.1
Th
6.1
Th
tin
sol
sol
be

pol
shd

.11.4 Amount type

n4.7.12.3.1.

.11.4.1 Amount

e information related to the amount'shall be provided as per specification described in 4.9.
.12 Physical form (repeatas-necessary)

s section is to capture jnformation on the physical form of the specified substance (e.g. crystalline 3
cture, dry extract), the)state of matter, and slightly more detailed form of the final specified sub
d, liquid, gas, or emulsion). Biphasic insulin is one example of a crystal in which part is dissolved an
lition. There aré\also instances of substances being partially crystalline and partially amorphous w
two different form types and a mixture of specified substances, different polymorphic crystalline ty
ymorphs<ane distinguished by crystalline type, the symmetry group that distinguishes the crystg
uld be €aptured as a property.

Th

e Physical form is not always applicable (e.g. for multiple substances) and therefore is conditiong

morphous,
stance (e.g.
d part is in
hich would
rpes. If two
lline types

I; however

wh

en 1t 1s applicable (e.g. herbal preparation or when the form of the substance 1s available), the phys

required to be provided in accordance with the following specifications:
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6.1.12.1 Physical state

Table 198 — Physical state

User Guidance

The actual state of the substance in packaged product or administered product

Example(s) solid, liquid

Conformance MANDATORY

Data Type CD

Values Allowed SOLID, LIQUID, GAS, EMULSION, GEL

Business Riile(s)

This information is implicit and derived from the Physical Form Type

6.1.12.2 [Physical form type

Table 199 — Physical form type

User Guidahce

Type of the physical form

Example(s) crystalline, amorphous, tincture, dry, extract
Conformanfe MANDATORY
Data Type CD

Business Ruile(s)

When the physical state is available, it shall be provided.as it defines a new Substance ID

6.1.12.3 Amount type

In 4.7.12.3 L.

6.1.12.4 Amount

The informjation related to the amount shall be provided as per specification described in 4.9.

When ther¢ is an amount, it must be spécified as an observation with a measurable property code.

6.2 Specified substance Group 1 intended for herbal substance and herbal preparation

This iteratipn of the document-covers specifically herbal specified substance Group 1.

100
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6.2.1 Specified substance Group 1 ID

Table 200 — specified substance Group 1 ID

User Guidance The unique identifier assigned to the specified substance Group 1 shall be specified.

NOTE If a unique “specified substance ID” has been assigned, this “specified substance ID” shall be
specified based on the Substance Name controlled vocabulary.

In the absence of a unique “specified substance ID” e. g. for the initial submission of the substance this
data element is not required.

Example(s) UER7Z8E23Y

Conformance MANDATORY

Data Type II

Buginess Rule(s) The ID of the substance will be automatically assigned by the system once the mespage will be
processed.

NOTE: the specified substance ID is NOT SPECIFIED for specified substance ID Request

6.2.2 Specified substance Group1l Name

Table 201 — specified substance Group 1 name

Usdr Guidance The name of the specified substance Group.l Shall be provided in this field as availahle in official
name sources.

Exdmple(s) Harpagophytum zeyheri, Root, Dry Extract Ethanol-Water (60-40)(1.5-3.0 = 1 w/jw)
Conpformance MANDATORY
Data Type ST

6.2.2.1 Substance name (repeat as necessary)
Napmes associated with a specified-sttbstance Group 1 will be captured in manner similar to Substance Name (4.5).
The name type should be specified and, for Official Names, the same format should be followed (4.5.4). Names
usdd in pharmacopoeias, legislation or regulations should always be used when available.

6.2.2.2 Version (répeat as necessary)

Vefsion associatéd-with a specified substance Group 1 will be captured in manner similar to Substanjce Version
(4.13).

6.2.3 . Reference sources

Re
substance reference information (4.6).

6.2.4 Fraction (new class to be included in the second edition of ISO 11238)
Note that the fraction Oil, will be captured at the substance information level. The fraction Class at the specified
substance Group 1 information level is meant to capture additional information regarding the Extraction Types

Dry, Liquid extract captured at the Substance level.

Information at the specified substance Group 1 level is used to capture the extraction solvent composition and the
(herbal) Drug to Native herbal Preparation (Extract) ratio, and to describe the constituents present in the extract.
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Table 202 — Fraction

User Guidance

The fraction of the plant where the herbal substance is derived.

Example(s) Dry Extract DER (Drug extract Ratio 20 g plant material = 1 g Dry extract) (20 = 1)
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

When the herbal substance is derived from a fraction of the plant, the fraction is required.

6.2.5 M«Ldification (new classes to be included in the second edition of ISO 11238)

Modificatiqns, particularly those involving herbal preparations, should be captured at the specified stbsta
Group 1 leyel when they are not captured at the substance level (4.11).

6.2.6 Constituent (repeat as necessary)

6.2.6.1 Substance ID

Table 203 — Substance ID

nce

User Guidance

Every specified substance Group 1 should have at least one’coristituent and the Substance ID ¢
constituent should be captured.

ch

Example(s) ISO 11238 Substance or specified substance ID
Conformange MANDATORY

Data Type II

Values Allowed ISO 11238 Substance or specified substance ID

Business Rule(s)

Mandatory, at least one constituentds necessary for every specified substance Group 1. A constity
can be a substance or a specified substance.

ent

6.2.6.2 Substance name

Table 204 — Substance name

User Guidahce

The name_of-the substance which is the constituent of the specified substance Group 1 shal
describied;*Preferred or Official Name of the constituent.

be

Example(s)

DevVil's claw root characteristic constituents are:
Iridoid glucosides, harpagide,

8-pcoumaroylharpagide, procumbide and its 6'-p-coumaroyl ester.

Conformange

MANDATORY

Data Type

CDh

Values Allowed

ISO 11238 Substance or specified substance name

Business Rule(s)

This value is implicit and derived from the Substance ID. The Preferred name is the default value.
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6.2.6.3 Substance role

Table 205 — Substance role

User Guidance The role of the substance in the specified substance shall be described based on a controlled
vocabulary. An impurity component is not described in the specified substance Group 1. The parent
ID of a specified substance Group 1 shall always be specified.

Example(s) active marker, parent substance

Conformance MANDATORY

DatarType €b

Values Allowed COMPONENT, EXTRACTION SOLVENT, SIGNATURE SUBSTANCE; ACTIVE MARKER

Buginess Rule(s) Markers for herbal specified substance are conditional, when available information on markers shall
be provided.

6.24.6.4 Amount type

Asn 4.7.12.3.1.

6.2.6.4.1 Amount

Th

6.2

6.2

e information related to the amount, where applicable, shall be'provided as per specification describ{
.7 Physical form (repeat as necessary)
.7.1  Physical state

Table 206 — Physical state

bd in 4.9.

Usgr Guidance The actual state of the substance in packaged product or administered product
Exdmple(s) solid, liquid

Conformance MANDATORY.

Data Type CD

Values Allowed SOLID, LIQUID, GAS, EMULSION, GEL

Buginess Rule(s) This information is implicit and derived from the Physical Form Type

6.2.7.2  Physical form type

Table 207 — Physical form type

Us¢r Guidance Type of the physical form

Example(s) Dry Extract

Conformance CONDITIONAL

Data Type CD

Business Rule(s) When the physical state is available, it shall be provided as it defines a new Substance ID
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6.2.7.3 Amount type

Table 208 — Amount type

User Guidance Most elements that have a quantitative value will also have a field called amount type. Amount type
shall always be specified because the actual value of the amount is often dependent on it.

Example: In capturing the actual relative amounts of substances or molecular fragments it is essential
to indicate whether the amount refers to a mole ratio or weight ratio. For any given element an effort
should be made to use the same amount type for all related definitional elements.

Example(s) Mole percent; Weight percent; Mole ratio; Weight ratio, Weight, Moles
Conformanfe CONDITIONAL
Data Type CD

6.2.7.3.1 | Amount
The informjation related to the amount, when applicable, shall be provided as per specification described in 4.9.
6.3 Spetified substance Group 2 (repeat as necessary)

Specified spbstances Group 2 will be used to capture the manufacturer of-a{given substance as well as limited
manufacturing information. The defining elements are the parent substamgewhich will be either a substance gqr a
specified spibstance Group 1. Many biosimilar substances will be distinguished at this level. Any manufacturfing
information specific to the finished product will be described based‘on'the 1SO 11615:2012 model and accordfing
to the specifications outlined in ISO TS 20443 and 20451.

Each manyifacturer should be identified with a code, such* as D.U.N.S. number (as ID), and a name. The
manufacturing type can be manufacturer. The description,ef'the repackager or distributor will be specified at the
medicinal product level and be based on the ISO 11615:2012 model, and the specifications outlined in the ISO| TS
20443 and 20451. It is also important to capture-the production method type (i.e. synthetic, extract]ve,
biosynthet|c) production type and the production §ystem that describes the cell line or animal from which a giyen
substance is isolated from.

The manufpcturer is not necessarily the &ntity that has market authorisation, but the entity that manufactureq or
repackageq the material. If a substantial’ change in a critical manufacturing process occurs, a new speciffjed
substance|Group 2 ID should be generated. This would result in a new version of the specified substance Gr¢up
2. The grade of a material as degcribed for specified substance Group 3 can also be provided as a non-definitional
field when [relevant.

104 © ISO 2015 - All rights reserved



https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

class Specified_Substance_Group_2 /

VERSION SUBSTANCE_NAME SUBSTANCE_CODE REFERENCE_INFORMATION

1.7 1.7 0.* 0.1

SPECIFIED_SUBSTANCE_GROUPZ

+ SPECIFIED_SUBSTANCE_GROUFZ_ID

+ SPECIFIED_SUBSTANCE_GROUFZ_MAME Including use for Relezs
Specification
0.* 0.*
REFERENCE_SOURCE REFERENCE_SOURCE_DOCUMENT
+ PUBLIC_DOMAIN + PUBLIC_DOMAIN
+ REFEREMCE_SOURCE_TYFE + REFEREMCE_SCURCE_DOCUMENTSTYFE
+ REFEREMCE_SOURCE_CLASS + REFEREMCE_SCURCE_DOCUMENT)ID
+ REFEREMCE_SOURCE_ID + REFEREMCE_SOURCE_DOCUMENT_CLASSIFICATION
+ REFERENCE_SOURCE_CITATION + REFERENCE_SOURCE_DQCHR)ENT_URL
1

MANUFACTURING

Figure 17 — Information model for the Group 2 specified substance
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class Manufacturing

Materizl Type can be Intended
Manufactured Substance,
Impurity, Genotoxic [mpurity

1.7
MANUFACTURING — RESULTANT_MATERIAL RESULTANT_SUBSTANCE
+ MANUFACTURER_ID + NUMBER_OF_RESULTANT_MATERIALS 1.*|+ NUMBER_OF_RESULTANT_SPECIFIED_SUBSTANCES
+ MANUFACTURER_NAME + MATERIAL_TYFE
+ MANUFACTURING_TYPE

+ PRODCTION_WMETHOD_TTFE f
+ PRODPCTION_SYSTEM_TYPE
+ PRODPCTION_SYSTEM

+ CRITI$AL_PROCESS VERSION_NUNMBER

The Resultant Specified Substances\od
the each crude Resultant Materizl
PROCESSING_MATERIAL which can be refined or pohimgrphic
forms

+ NUMBER_OF_PROCESSING_MATERIALS
+ MATERIAL_TYFE

0.=

I MANUFACTURING_MATERIAL_SUBSTANCE
MANUFACTURING_PROCESS STARTING_MATERIAL - iC

+ =UBETANCE_ID
1.+|+_ EMBSTANCE_NAME
<€ “sUBSTANCE_ROLE

+ CRITIfAL_PROCESS _ID 1.*|+ NUMBER_OF_STARTING_MATERIALS:
+ CRITIfAL_PROCESS_SITE

+ VSPECIFICATION_TYPE
+ AMOUNT_TYPE
0.
PROCHSSING_EQUIPMENT 0.1
+ NUMBER_OF_EQUIFMENTS 0.7 AMOUNT
CRITICAL_PARAMETER + AVERAG
y * PARMMETER |- o
. AMOUNT_ £ UNIT
ERUIPMENT N\ + NON_NUMERIC_VALUE
+ EQUIFMENT_ID

+ EQUIFMENT_NAME
+ MANUFACTURER_ID
+ MANUFACTURER_MAME

Figure 18 = Information model for the Group 2 specified substance

In this Substance Class specified substance Group 2 the Element group Reference Source Document is included.
The Refergnce Source \Document Type provides the manufacturer to submit the Release specification of the
manufactured preparation, according to Figure 17.

Only the Hlement Group Manufacturing in Figure 18 is meant to be implemented yet up to the minim
informatiob-capturedfor the attributes-in this ele g infuty ersi e e
Guide this element group can be extended up to a Manufacturing Class with the information model as is shown in
Figure 18. The element group Manufacturing information is extended as a class and is yet allocated at the specified
substance Group 4 information level in the ISO 11238 Substance Standard. This (extended) manufacturing
information is shown only for informational purposes and is meant to capture the starting materials, impurities
and the intended manufactured substance. The model follows up to now not any further information than the
element group Manufacturing.
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ISO/TS 19

Specified substance Group2 ID

Table 209 — Amount type

844:2015

User Guidance

The unique identifier assigned to the specified substance Group 2 shall be specified.

NOTE: If a unique “specified substance ID” has been assigned, this “specified substance ID” shall be

specified based on the Substance Name controlled vocabulary.

In the absence of a unique “specified substance ID” e. g. for the initial submission of the substance this

data element is not required.

Conformanee MANBDATORY-
Data Type II
Business Rule(s) NOTE: the specified substance ID is NOT SPECIFIED for specified substance ID Request

6.3

.2  Specified substance Group2 Name

Table 210 — specified substance Group 2 name

Usdr Guidance The name of the specified substance Group 2 shall be(previded in this field. The name should be
coined from the preferred term of the substance and thé€ manufacturer.

Exgmple(s) Human Insulin Drugco

Conformance MANDATORY

Data Type ST

Bugsiness Rule(s) The name should be coined from a cehcatenation of the preferred term of the parent sybstance and

the manufacturer (i.e. Human Insulin Drugco). Regions may provide additional guidance
version of the Naming Conventions document (Ref. Doc.: EMA/720247/2011).

as the latest

6.3

.3 Parent Substance ID

Table 211 — Parent Substance ID

Us¢

r Guidance

The Substance or specified substance Group 1 ID that identifies the manufactured su
unique identifier assigned to the substance that is the parent of the specified substa
provided based on controlled vocabulary. The ID of the parent for the specified substa
may refer to either a Substance ID or a specified substance Group 1 ID.

NOTE: If a unique “ID” has been assigned, this “ID” shall be specified based on the Subj
controlled vocabulary. In the absence of a unique “ID” e. g. for the initial submission
substance and parent substance, the name of the parent substance shall be specified.

stance. The
hce shall be
hce Group 2

tance Name
of specified

Conformanee

MANDATORY

Dat

a‘Type

II

Values Allowed

ISO 11238 substance or specified Substance ID

6.3.4 Manufacturing

The manufacturing information shall be provided according to the following specifications:
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6.3.4.1 Manufacturer ID

Table 212 — Manufacturer ID

User Guidance

The unique code used to track manufacturers.

Conformance

CONDITIONAL

Data Type

11

Business Rule(s)

An ID associated with each manufacturer may or may not be linked to a manufacturer site; when

available it shall be provided.

A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer|ID,
Name and type is available AND/OR the production method type, product system .type pnd
production system exist. The manufacturer and production description can coexist, atdeast on¢ of
those shall be provided.

6.3.4.2 Manufacturer name

Table 213 — Manufacturer name

User Guidance The name of the manufacturer of the specified substance.

Conformante CONDITIONAL

Data Type ST

Business Rule(s) The general name of the manufacturer not linked t¢.a' specific site. This is implicit and derived ffom
the Manufacturer ID.
A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer]ID,
Name and type is available AND/OR(tlie production method type, product system type hnd
production system exist. The manufaeturer and production description can coexist, at least on¢ of
those shall be provided.

6.3.4.3 Manufacturing type

Table 214 — Manufacturing type

User Guidahce The type of gperation performed by the entity associated with the substance.

Example(s) Manufacturer (of Substance or specified substance)

Conformange CONDITIONAL

Data Type CD

Business Ruile(s) If a repackager the original manufacturer should also be captured.
A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer]ID,
Nawma. and i 3 avzailalal ANDLOR _th BAradietion—arathad—fun. nraduct cuct iz 1nd
Name—and—type—is—available—AND/OR—the—preduction—method—type—product—system—type—h

production system exist. The manufacturer and production description can coexist, at least one of

those shall be provided.
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Production method type

Table 215 — Production method type

User Guidance

The overall type of production system, synthetic, extractive, biosynthetic.

Example(s) synthetic, extractive, biosynthetic, semi-synthetic
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

When applicable and available it shall be provided.

A necessary condition for the specified substance Group 2 to exist is: either the Many
Name and type is available AND/OR the production method type, product| syste
production system exist. The manufacturer and production description can coexist, at
those shall be provided.

facturer ID,
n type and
least one of

6.3.4.5

Production system type

Table 216 — Production system typé

Usé¢r Guidance

Should be captured for material derived from both exfractive and biosynthetic producfion method,

for synthesised peptides and nucleic acids.

Exgmple(s) Plant, animal, bacterial, fungal, insect cell line;¢/east, mammalian cell line, human cell|line, animal
tissue, human tissue, solid phase chemistry, solution chemistry

Conformance CONDITIONAL

Data Type CD

Bugsiness Rule(s)

Should be captured for all material derived from extractive or biosynthetic production 1
some synthetic peptides and\nucleic acids. When applicable and available it shall be provi

A necessary conditionfer the specified substance Group 2 to exist is: either the Many
Name and type ,is\available AND/OR the production method type, product syste
production system-exist. The manufacturer and production description can coexist, at
those shall béprovided.

hethods and
ded.

facturer ID,
n type and
least one of

6.3.4.6

Production system

Table 217 — Production system

Usé¢r Guidance

The production system description shall be provided when available.

Exgmple(s) CHO cel], goat, bovine lungs

Conrformance CONDITIONAL

Data-Fype €D

Values Allowed Should be captured for all material derived from extractive or biosynthetic production methods and

some synthetic peptides and nucleic acids. When applicable and available it shall be provi

ded.

A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer ID,
Name and type is available AND/OR the production method type, product system type and

production system exist. The manufacturer and production description can coexist, at
those shall be provided.

least one of

Business Rule(s)

Production System, System Type and Method are all to be represented in one terminology. When

applicable and available it shall be provided.
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A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer

those shall be provided.

ID,

Name and type is available AND/OR the production method type, product system type and
production system exist. The manufacturer and production description can coexist, at least one of

6.3.4.7

Critical process version number

Table 218 — Critical process version number

-d Ql 111 1c 11 : £ 1 1 : 11 1 : 1 . 1
USE[‘ Glll apce SHNUUIU U LApLUIrcu 10T IIdicT idl UcTIvEU TT U DULIT TAUL ALLIVE dlIU U10S y HUITULC PIOoUdutCtluUIl IIITU

for synthesised peptides and nucleic acids.

od,

Example(s)

2

Conforman

Ce OPTIONAL

Data Type

INT

Values Allo

wed Start at one and increases if a major critical process changes occur (i.e. changes in master cell b3
elimination or addition of a chromatographic purification process).

nk;

Business Rule(s) The critical process version number shall be tied to the production system.

NOTE T
6.3.4.8

Names ass
Trade nam

6.3.4.9
Codes asso
6.3.4.10

Reference
substance 1

6.3.4.11

Version as
(4.13).

he version should be tied to the Production System Type and witl change if a critical process changes.

Substance name (repeat as necessary)

ciated with a specified substance Group 2 will be capturéd in manner similar to Substance Name (4
bs associated with the manufacturer can be captured at this level.

Substance Code
ciated with a specified substance Group 2/will be captured in manner similar to Substance Codes (4.7
Reference sources

Information will also be captured in a manner similar to that describe in a manner similar to
eference information (4.6].

Version (repeat as necessary)

ociated with a specified substance Group 2 will be captured in manner similar to Substance Vers

5).

—

the

jlon
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6.4 Specified substance Group 2 for herbal preparations

6.4.1 Specified substance Group2 ID

Table 219 — Specified substance Group 2 ID

User Guidance

The unique identifier assigned to the specified substance Group 2 shall be specified.

NOTE: If a unique “specified substance ID” has been assigned, this “specified substance ID” shall be
specified based on the Substance Name controlled vocabulary.

In the absence of a unique “specified substance ID” e. g. for the initial submission of the substance this

data element is not required.

Exdmple(s) AGHFT4352E
Conformance MANDATORY
Data Type II

Business Rule(s)

NOTE: the specified substance ID is NOT SPECIFIED for specified substance ID Request

6.4.2 Specified substance Group2 Name

Table 220 — Specified substance-Group 2 ID

Usé¢r Guidance

The name of the specified substance Group,2*shall be provided in this field. The nanje should be
coined from the preferred term of the substance and the manufacturer.

The Name Extract and Parent relationship with the herbal preparation. Coupling to the
manufacturer.

Exgmple(s) Harpagophytum procumbens,. Root, Dry Extract Ethanol-Water (60-40) (1.5-3.0 = |1 w/w) —
Manufacturer Ex.

Conformance MANDATORY

Data Type ST

Business Rule(s)

The name should be coined from a concatenation of the preferred term of the parent sybstance and
the manufacturer (i.e. Human Insulin Lilly).

6.4.3 Parent Substance ID

Table 221 — Parent Substance ID

Us¢r Guidance

The Substance or specified substance Group 1 ID that identifies the manufactured sulpstance. The
unique identifier assigned to the substance that is the parent of the specified substapce shall be
provided based on controlled vocabulary. The ID of the parent for the specified substancg Groups 1, 2
or 3may refer to either a Substance ID or a specified substance Group 1 ID.

NOTE: If a unique “ID” has been assigned, this “ID” shall be specified based on the Substance Name
controlled vocabulary. In the absence of a unique “ID” e. g. for the initial submission of specified
substance and parent substance, the name of the parent substance shall be specified.

Example(s) EXCTER654E (= specified substance Group 1 ID of the herbal preparation)
Conformance MANDATORY

Data Type I1

Values Allowed ISO 11238 Substance or specified substance ID
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6.4.4 Manufacturing

6.4.4.1 Manufacturer ID

Table 222 — Manufacturer ID
User Guidance The unique code used to track manufacturers.
Conformance CONDITIONAL
Data Type 11

Business Ryte(s)

AT D associated withr eaciT AU actureT iy Or Ty 1ot be HTTKed t0 a aITufacturer Site; w
available it shall be provided.

1en

A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer|ID,
Name and type is available AND/OR the production method type, product system type hnd
production system exist. The manufacturer and production description can coexistyat least on¢ of
those shall be provided.

6.4.4.2 Manufacturer name

Table 223 — Manufacturer name

User Guidance The name of the manufacturer of the specified substance.

Conformante CONDITIONAL

Data Type ST

Business Rule(s) The general name of the manufacturer not litiked to a specific site. This is implicit and derived ffom
the Manufacturer ID.
A necessary condition for the specified ‘substance Group 2 to exist is: either the Manufacturer|ID,
Name and type is available AND/OR the production method type, product system type hnd
production system exist. The manufacturer and production description can coexist, at least on¢ of
those shall be provided.

6.4.4.3 Manufacturing type

Table 224 — Manufacturing type

User Guidance The typeof operation performed by the entity associated with the substance.

Example(s) Manufacturer (of the Substance or specified substance).

Conformante CONDITIONAL

Data Type CD

Business Rule(s) A necessary condition for the specified substance Group 2 to exist is: either the Manufacturer|ID,
Name and type is available AND/OR the production method type, product system type and
production system exist. The manufacturer and production description can coexist, at least one of
those shall be provided.
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6.4.44  Production method type

Table 225 — Production method type

User Guidance

The overall type of production system, synthetic, extractive, biosynthetic.

Example(s) Extraction
Conformance CONDITIONAL
Data Type CD

Business Rule(s)

the Manufacturer ID.

those shall be provided.

The general name of the manufacturer not linked to a specific site. This is implicit and derived from

A necessary condition for the specified substance Group 2 to exist is: either the Manyfacturer ID,
Name and type is available AND/OR the production method type, product/systein type and
production system exist. The manufacturer and production description cah,Coexist, at|least one of

6.4.5 Version (repeat as necessary)

Vefsion associated with a specified substance Group 2 will be captured in manner similar to Substary

(4.13)

.3 Specified substance Group 3 (repeat as necessary)

ce Version

cljss Speciﬁed_Suhstanc.E_Grnup_E/
VERSION SUBSTANCE_NAME S5UBSTANCE_CODE REFERENCE_INFORMATICHN
1.% 1. a.= 0.1
S5PECIFIED_SUBSTANCE_GROUP3
+ SPECIFIED_SUBSTANCE_GROUP3_ID
+ SPECIFIED_SUBSTAMNCE_GROUP3_MAME
1
GRADE
+ GRADE_TYPE
+ GRADE_MAME
+ GRADE_REFEREMCE_SOURCE
0.~ 0.~
REFERENCE_SOURCE REFERENCE_SOURCE_DOCUMENT
+ PUBLIC_DOMAIN + PUBLIC_DOMAIN
+ REFEREMCE_SOURCE_TYPE + REFEREMCE_SOURCE_DOCUMENT_TYPE
+ REFERENCE_SOURCE_CLASS + REFERENCE_SOURCE_DOCUMENT_ID
+ REFERENCE_SOURCE_ID + REFEREMCE_SOURCE_DOCUMENT_CLASSIFICATION
+ REFEREMCE_SOURCE_CITATION + REFEREMCE_SOURCE_DOCUMENT_URL

Figure 19 — Information model for the Group 3 specified substance
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Figure 19 provides the information to capture the grade of a substance. This group is meant to be for
Pharmacopoeial Grades (EP, USP). Each grade will lead for a separate specified substance Group 3 Identifier.
However there are applications in which regulatory approval has been achieved for more than one grade and
sometimes the sponsor will add an extra specification, such as particle size which is not captured in the
Pharmacopoeial monograph. In this case the model provides in the Reference documentation type “In House”
Grade in which a specification set can be laid down covering the EP, USP as well as the intended particle size.

The information on the grade shall be specified by means of the following data elements:

6.5.1 Specified substance Group 3 ID

Table 226 — Specified substance Group 3 ID

User Guidance The unique identifier assigned to the specified substance Group 3 shall be specified.

NOTE: If a unique “specified substance ID” has been assigned, this “specified substance' ID” shal| be
specified based on the Substance Name controlled vocabulary.

In the absence of a unique “specified substance ID” e. g. for the initial submission of the substance fhis
data element is not required.

Conformange MANDATORY
Data Type II
Business Rule(s) NOTE: the specified substance ID is NOT SPECIFIED for specified substance ID Request

6.5.2 Specified substance Group3 Name

Table 227 — Specified substance Group 3 name

User Guidahce The name of the specified substance Group 3 shall be provided in this field or it should be deriyed
from the specified substance Group 4, Name (Preferred Term)

Example(s) Name in monograph appended to-Grade Type (i.e. sterile water for injection USP)
Conformange MANDATORY
Data Type ST

6.5.3 Parent Substance ID

Table 228 — Parent Substance ID

User Guidance The unique identifier assigned to the substance that is the parent of the specified substance shal|] be
provided based on controlled vocabulary. The ID of the parent for the specified substance Group 3
may refer to either a Substance ID or specified substance Group 1 ID.

NOTE: If a unique “ID” has been assigned, this “ID” shall be specified based on the Substance Ngme

controlled—vocabilary—In tha shcaneca of o iniana “ITNY o 5 o tha dnitial cohaniccian of cnned "ied
uuuuuuuuuuuuuuuuuuuu y—H—tRe—auSeRee—or—a—ugue—r—e—g—Ter—tneHitar-SUBHHSSIo—6e—S5pect

substance and parent substance, the name of the parent substance shall be specified.

Conformance MANDATORY
Data Type 11
Values Allowed ISO 11238 Substance or specified substance ID
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The characteristics of the grade of the substance shall be specified.

6.5.4.1

Grade type

Table 229 — Grade type

User Guidance

Pharmacopoeial specification type or other specification type.

Conformance MANDATORY
Data Type CD
Business Rule(s) Each Pharmacopoeial Specification shall be given a separate record as described ‘in the applicable

Annexes.

6.5

4.2 Grade name

Table 230 — Grade name

Us¢r Guidance Typically the Monograph Title that refers to a given substance or specified substancg; for herbal
substances standardised or non-standardised will_be appended to the name |along with
standardisation.

Exgmple(s) quantified, standardised

Conformance MANDATORY

Data Type ST

6.5.4.3 (Grade) reference source

Table231 — (Grade) reference source

Us¢r Guidance Refers to the relevant reference source of the grade or specific source of monograph.
Exdmple(s) EP, Ed 7th-2011 (7.2), USP

Conformance MANDATORY

Data Type ST

6.5.5 Reference source (repeat as necessary)

Re

erence,source will be captured in a manner similar to the one described in 4.6.

6.5

.6/ Version (repeat as necessary)

Version associated with a specified substance Group 1 will be captured in manner similar to Substance Version
(4.13).
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6.5.6.1 (Grade) reference source

Table 232 — (Grade) reference source

User Guidance

Refers to the relevant reference source of the grade or specific source of monograph.

Example(s) EP., Ed 7th 2011 (7.2), USP
Conformance MANDATORY
Data Type ST

6.5.7 Rerrence source (repeat as necessary)
Reference $ource will be captured in a manner similar to the one described in 4.6.

6.5.8 Vaersion (repeat as necessary)

Version as$ociated with a Group 1 specified substance will be captured in manner similar<to Substance Versjon

(4.13).
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Annex A
(normative)

Choosing a Substance ID

A.1General

Public access to substance identifiers should be provided, Identifiers should be mapped to a variety¢oflnames and
alsp provide defining information to assist in proper choice of a substance identifier. Before\rgquesting a
Substance ID, the Substance ID list on the public website should be checked to determine if a|Substdnce ID has
already been generated for the relevant substance. Most of the substances in medicinal produgts will already have
a syibstance identifier associated with the material.

WHen selecting a Substance 1D, always choose the Substance ID that is the most specific to the material peing used.
For example, for bacterial derived products, if a single strain of bacteria is useddn a"given product, thle identifier
shquld map to the particular strain. For other products the strain may not be Known or important for the function
of fhe product and in that instance an identifier for the bacterial species may-be sufficient to describe the material.
In general for structurally diverse material derived from biological matrices an attempt will always be made to
majp the material at least to the species level.

For chemical substances, material that differs either in salt or ‘solvate stoichiometry will be assigndd separate
identifiers. It is important to choose the identifier that maps te‘the actual material used in the product. It should
be noted that the same USAN and INN name will frequently map to different substances. INN names tlypically do
not refer to solvated substances while USAN names doxFor example the USAN term Amoxicillin is defined as a
trilhydrate while the INN term Amoxicillin refers to the:anthydrous substance.

Care should always be taken to ensure that the correct substance identifier is used in describing the fprmulation
of & product. In the Medicinal Product standard (ISO 11615), substance identifiers are also needed f¢r both the
actjve moiety and the basis of strength. Links-between substance and active moieties for all active subgtances that
car] be used in a product should be provided. Pharmacopoeias or the maintenance organisation may also need to
be |consulted to determine the substanee identifier to be used for the basis of strength for a given pgoduct. The
corjcept of what constitutes an active' moiety could vary between jurisdictions or even by type of pjoduct. The
suBstance or concept related to basis of strength will often be indicated in regional pharmacopoeiag and could
vally between regions.

A.2Requesting a Substance ID and providing information

If the appropriaté_Substance ID is not available on this list, a Substance ID request should be gent to the
majintenance organisation.

In $ubmitting information for the assignment of a Substance ID, any information considered confidentigl should be
so |ndicated. Any confidential information linked to the substance will only be released with the permission of the
submitter or if it is unambiguously found in the public domain associated with the substance

If a chemical structure or protein sequence is found in INN, USAN, or JAN, that information along with the
Substance ID should be released to the public even if it was marked confidential when the Substance ID was
generated. Substance identifiers will not be released to the public unless the defining information is in the public
domain and unambiguously associated with the preferred term of a given substance. For substances identified
with company codes or trade name, the association of the company code or trade name with Substance ID will not
be released unless the defining information is found within a single reputable source associated with the company
code or trade name. A company can always request to have it trade name or company code associated with a given
substance. The company should ensure that any substance associated with a trade name or company is completely
defined and the trade name unambiguously refers to that single substance or specified substance.
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At least one name or company code should be associated with each request for a Substance ID. To facilitate
mapping and to limit ambiguity, the submitter should include all codes and common names that are known to
have been associated with a given substance. Once an ID is assigned it will be permanently associated with that
substance. A submitter should explicitly indicate which information, whether defining or reference, is considered
to be in the public domain and which is confidential.

The accompanying annex documents will provide information on the specific information that is necessary to
assign a Substance ID that is compliant with the ISO standard.
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B.1General

Annex B
(normative)

ISO/TS 19

Chemical substance

844:2015

In

A substance is described as any matter that has a discrete existence, irrespective of origin, which|may b

Figure B.1 the high level information is provided regarding chemical substances.

e biological

or [chemical. Characteristics are described by two logical levels: Substance level and Specified substance level
(blhe blocks). The chemical substance class is one of the five single substance types (see 4(3-Substance flypes).
For both levels at least one substance name or specified substance name is a mandatory object. When ix} special
cages no name has been provided, a (company)-code should be provided with a short'description of the|substance.
N7 '
SUBSTANCE CODE REFERENCE SOURCE S\ SUGSTANCE_NAME
Q BUBSTANCE_NAME
+ CODE + PUBLIC_DOMAIN < ) SUBSTANCE MAME_TYPE
+ OODE_SYSTEM + REFERENCE_SOURCE_TYPE Q LANGUAGE
+ CODE SYSTEM ID + REFERENCE_SOURCE_ID A o
+ CODE SYSTEM STRTUS + REFERENCE_SOURCE_CITATION S\Q CEICIAL PR
+ CODE_SYSTEM_CHANGE DATE + REFERENCE_SOURCE_CLASS (%) —
- = = + OFFICIAL NAME TYPE
+ COMMENT \\g\ OFFICIAL_NAME_STATUS
& + OFFICIAL_NAME_STATUS CHAMGE |DATE
"glass Chemical Substancs A &
7 STRUCTURE
SUBSTANCE cHemcab)
2 :.':!;E.:L;‘.".:’."i"c‘jki + STRUCTURAL_REPRESENTATION TYPE
AN + STRUCTURAL_REPRESENTATION
< + STRUCTURAL_REPRESENTATION_ATTACHMENT
, + STEREOCHEMISTRY
~ + OPTICAL_ACTMVITY
\ -
SPECIFIED §UBSTANGE ITQIM::':{J:?“:::T::H& + MOLECULAR_FORMULA
D :
| Aﬁ;;:enw MOIETY
*  PROPRE TYPE + MOIETY_ROLE + MUCLIDE ID
+ PRC T Y MAME + MOIETY _ID : -._— =
. oA i Moy s + NUCLIDE NAME
HINT_TYPE L SU%“TU“O“\'_“PE
1 o..1
AMOUNT
AVERAGE
. OV LIMIT
+ HIGH _LIMIT
LUNIT
B NOMN NUMERIC VALLUE

Figure B.1 — High level overview of substance information: Class Chemical Substance

NOTE 1

NOTE 2

All element names are defined within the Glossary of this Annex.

In the box Structure of Figure B.1 the element molecular weight is not mentioned.

Chemical substances, whose primary defining element is the molecular structure, shall be defined on the basis of
their complete covalent molecular structure; the presence of a salt (counter-ion) and/ or solvates is also captured.
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The molecular structure, the molecular formula, the molecular weight and optical activity, together with the
representation of the stereochemistry are mandatory elements to be provided.

Although the molecular weight can be derived from the structure, this element should be presented at the
substance level for chemical substances in order to substantiate the provided structural information. The I1SO
11238 Substance standard should be updated for the element molecular weight at the next version since
this element is missing from the class Chemical substances.

In addition the molecular formula should be described according to the moieties even for stoichiometric
substances.

Example: Amlodipine besilate, Element Molecular formula:

Molecular|formula: C20H25CIN205-C6H603S

NOTE 1 The molecular formula, 4.8.6 and 4.8.7, is specified in accordance with the Hill system. For a salt, the base or the
acid and the|salt moiety are separated by a dot. In this case C20H25CIN205-C6H603S.

NOTE 2 The representation of the molecular formula will be presented per moiety next to (in addition to) the
representation of the total elements: C26H31CIN208S.

NOTE 3 For stoichiometric chemicals the molecular formula should be directly derived’from the molecular structure of the
chemical.

Element Group: Molecular weight
Molecular|Weight Method: Calculated
Molecular|weight Type: Number Average

NOTE 4 The molecular weight type for small molecules is number, average.There are basically four types of molecular
weight availpble: number average Mn, viscosity average, My, weight average Mw, and Z-average, M-. See for further informatiqn
5.2.6.2 of th¢ ISO/TS 19844 Substance Implementation Guide.

Element group: Amount

Average [Numeric Value]: 567,06 = (408.88 + 158.18) or rounded at 567,1 in accordance with the EP
monograp
Unit: g/mql.

NOTE 5 For stoichiometric chemicals,the.molecular weight should be directly derived from the molecular structure of the
chemical.

The elemgent group Moiety\should be attached also to the element class Chemical, Stoichiomefric
substances in order to describe a salt and solvates relationship to the active moiety in an unambigugus
way with fespect to the/description of the molecular formula and sometimes the official names.

B.1.1 Proposal forthe update of the ISO 11238 Substance standard

The element-meolecular welght must be 1ncluded in the next version of the standard and be included i in the
Structure S O O n ple 0 n ple 0
and amount should also be tied to the element group stoichiometric substances

This will help to describe salts and solvates and hydrated substances in a more unambiguous way with
respect to the description of the molecular formula and sometimes official names. See Figure B.2.

Justification for the introduction of the molecular weight, moiety and amount element groups for
stoichiometric chemical substances

According to the (EU)-legislation the qualitative and quantitative composition of a medicinal product should be
described in terms of the active substances and constituents of the excipient.
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This means that weight calculation from the active substance salt/ solvate/ salt hydrate form has to be calculated
and expressed as the active substance base/acid. For this, the molecular formula is needed for the active
substance salt/solvate/hydrate form and of the free base. In order to perform this calculation the molecular
weight must be provided and not only calculated from the structure of the active substance. Therefore the name of
the active substance, including the crystal form, molecular formula and molecular weight are mandatory fields
next to the structure to comply to this (EU)-legislation.

NOTE

Directive 2001/83/EC on the Community code relating to medicinal products for human use.

class Chemical Substance /

SUBSTANCE_NAME '—;
1.
SUBSTANCE_CODE 0+

CHEMICAL

+ COMMENT
CEUBSTANCE
+ SUBSTANCE_ID

E_SOURCE_DOCUMENT

E_SQURCE

+ REFERENCE_SO
+ REFERENCE_SO

QCUMENT Ny PE:
AENT_ID

+ INTERACTION_TYPE
+ SUBSTANCE_ID
+ SUBST. E_NAME
+ AMOUNT_TYPE

Either Non-Stoichiometric or

0.° D>< 1.0

Stoichiometric must be used

PROPERTY

MOIETY

+ PROPERTY_TYFE

+ PROPERTY_NAME

+ PROPERTY_PARAMETER
+ SUBSTANGE_UID

+ BSUBSTANCE_MNAME

+ AMOUNT_TYPE

+ MOIETY_RCLE[0..1]
+ MOIETY_ID

+ MOIETY_NAME

+ AMOUNT_TYPE

0.1

AMOQUNT

+ STEREOCHEMISTRY
+ OPTICAL iy

et + PFUBLIC_DOMAIN + REFERENCE JENT YELASSIHCATION
REFERENCE_INFORMATION '7' SUESTANCE_TYEE + REFERENCE_SOURCE_TYPE + REFERENCE_SOURCE_DOCUMENTZURL
0.1 + REFERENCE_SOURCE_CLASS
+ REFERENCE_SOURCE_ID
VERSION 1. + REFERENCE_SOURCE_CITATION
0. | 0.1 | 0.1

SUBSTANCE_RELATIONSHIP HON_STOICHIOMETRIC STOICHIOMETRIC 1 STRUCTURE STRUCTURE_REFRE SENTATION
. RELATIONSHIP - NUMBER_OF_MOIETIES + NUMBER_CF_MOIETIES + STRUCTURAL_REFRESENTATICH TYFE

#f STRUCTURAL_REPRESENTATIO
+ STRUCTURAL_REPRESENTATIO!

|_ATTACHMENT

0.

1SOTOPE

+ NUCLIDE_IOY
+ NUCLIDE{NRAE
+ SUBSTITOWMON_TYPE

QO

WMOLECULAR_WEIGHT

+ AVERAGE
+ LOW_LIMIT

+ HIGH_LIMIT

+ UNIT

+ NON_NUMERIC_VALUE

WOLECULAR_WEIGHT_METHOD
WBLECULAR_WEIGHT_TYPE
AMOUNT_TYFE

Th
De
Cao
Mo
Th

Rel

Elg
Str

Ele

ment\Group Moiety:

Moiety Role: Salt
Moiety_ID: 685928Z18A (UNII)
Moiety_Name: Benzenesulfonic acid
Amount Type: Mole Ratio to Amlodipine

Ele

ations with otherelément groups

ment Group, Structural Modification:
uctural Modification Type : Moiety

e moeity group also tied to the Stoichiemetric Chemical Substance: e.g.:
cribing Amlodipine besylate hydrate (1:1:1) in equal mol ratios with the Molecular formula:
H25CIN205-CsHeO3S .H20 in stead of C26H33CIN209S; rINN: = Amlodipine besilate

lecular weight: 585,06 = (408.88,+ 158.18 + 18.00), rounded to 585,1 g/mol.
ere will be two terms used to.describe the Molecular formula:

e Molecular formula by moieties: C20H25CIN20s5:-C¢He03S .H20

e Molecular formula: C26H33CIN209S , which is equal to the sum of the molecular formula of the

Figure B.2 — Proposal for the update of the ISO 11238 Substance standard, Class Chemical Su

ment Group Amount:

Average (Numeric value) : 1

Element Group Structural Modification:
Structural Modification Type: Moiety
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Element Group Moiety:

Moiety Role: Solvate

Moiety_ID: 059QF0KOOR (UNII)
Moiety Name: Water

Amount Type: Mole Ratio to Amlodipine

Element Group Amount:
Average (Numeric value): 1

Element Group Substance Relationship:

= The A t;V\. P’{U;\.t I u}at;uuoh; ;D d VUllcv vvd I L‘lat;ullﬂh; )

a P ¥ P
- Parent molecule to a salt/ solvate is a two way relationship.
- Both gne-and two-way relationships are possible.

Relationship: Active Moiety
Substance|ID: PTYF756430 (Artificial ID); 1J444QC288 (UNII)
Substance|Name : Amlodipine

NOTE The relationship from a parent molecule to a salt is an example of a two way relationship:

Relationship: Parent (Salt/Solvate)
Substance|ID: PTYF756430 (Artificial ID); 1]J444QC288 (UNII)
Substance|Name: Amlodipine

Relationship: Salt
Substance|ID: JUTYR9087S (Artificial ID); 685928Z18A (UNII)
Substance|Name: Benzenesulphonic acid

NOTE For the further documentation in this Chemical Annex below it is assumed that the proposed changes of the ISQ
11238 Subsfance Standard will be accepted for the addition of the €lement molecular weight and amount group and the chaphge
for the elempnt moiety also connected to stoichiometric chemical\substances when applicable.

When requlesting a Substance ID for a substance in the development stage or substance under investigation, only a
minimum det of information should be provided:

When the pame is not available at least the’ Company code must be provided and a short description of the
chemical spibstance with a representation of the structure, molecular formula and molecular weight. Subclapse

4.5.1 provigles further guidance.

The refere;li)ce source should be‘ptovided with the indication whether the name is in the public domain or not (e.g
public datapbases such as CASi-1ame and number).

B.1.2 Outline of Annex B

This Anney B follows the main classification of the substance_type: Chemical Substance in view of ISO 11238 and
ISO/TS 19444-by ‘describing first:

B3: Chemical Substance subtypes and Mixture Substance

Captured at the Substance level:

- Stoichiometric chemical substances with respect to their solid state: Co-crystals, chemical salts, solvates and
hydrates and (polymorphic form captured at the specified substance level);

- Non-Stoichiometric chemical substance

- Mixture substance

Captured at the specified substance level:
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Multi substance material

B4: Discussion of the key elements of a chemical substance:

B5

B6

Substance name and Company-code
Substance structure

Substance molecular formula

Substance molecular weight

Decisions for assigning a new Substance ID

844:2015

Disctussing uthreretenrentsamd-properties of importance regarding tire characteristics of thr
substance

and Group 1, 2 or 3 Specified substance level when appropriate.

Proving examples of chemical substances and describing the elements captured at the Substiance level

bnts/ fields
hind [SO/TS
bing to the

B7} Discussing Radionuclide Substance

B.2Scope

This Annex to ISO/TS 19844 Implementation Guide, class Chemical ‘Substance, Mixture Subgtance and
Raglionuclide, provides guidance to define elements that describe mandatery and conditional requirem

in ¢rder to generate ISO 11238 Substance Identifiers in view of ENISO 11238 (hereafter ISO 11238)

19844 Implementation Guide (hereafter ISO/TS 19844) by protidihg examples of substances belon

clapses described above.

B.3Terms and definitions

For the purposes of this Annex B the terms and definitions given in ISO 11238 and the following apply.

B2

ATIC Code, Substance classification code

An

No

drygs. It is controlled by the WHO, Collaborating Centre for Drug Statistics Methodology (WHOCC).

No
SyS
sta
mo
BO
bra

B2
bo
col

B2.

1

htomic Therapeutic Chemical Classification code

e 1 to entry: The Anatomical Therapeutic Chemical (ATC) Classification System is used for the class

e 2 to entry: This pharmaceutical coding system divides drugs into different groups according to tl
tem on which they acf and/or their therapeutic and chemical characteristics. Each bottom-leve
hds for a pharmaceutically used substance in a single indication (or use). This means that one dry
re than one code:(Acetylsalicylic acid (Aspirin), for example, has A01ADO5 as a drug for local oral
| ACO6 as a plateletinhibitor, and NO2BAO1 as an analgesic and antipyretic. On the other hand, sever
nds share the‘same code if they have the same active substance and indications.

2
ling paint
reeted temperature at which the vapour pressure of a liquid is equal to 101.3 kPa.

ification of

le organ or
ATC code
g can have
treatment,
al different

K

co-crystals
multi-component crystals based on hydrogen bonding interactions without the transfer of hydrogen ions
to form salts.

B2.4

Ccv

controlled vocabulary
finite set of values that represent the only allowed values for a data item.

Note 1 to entry: The allowed values can be codes, text, or numeric.
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Note 2 to entry: Adapted from CDISC Clinical Research Glossary V8.0, 2009.

B2.5
CAS Index name
Chemical Abstracts Service Index Name, also referred to as CAS Registry name

B2.6
CAS Registry Number /CAS number
unique numerical identifier

Note to entry: The numbers are sequential and are assigned as a substance enters the registry system. The
numbers denot have a common Inngfh and ]pngfhc vary from 5 r‘igifc tonine r‘igifc Each CAS number contains a

single chedk digit. The CAS registry system is maintained by the Chemical Abstracts Service of the Amérifan
Chemical Spciety. The CAS number for formaldehyde is 50-00-0.

B2.7
Cahn-Ing¢ld-Prelog priority rules, CIP system or CIP conventions
set of rulep used in organic chemistry to name the stereoisomers of a molecule

Note to entfry: A molecule may contain any number of stereogenic carbon centres and any ndmber of double bords,
and each gjves rise to two possible configurations. The purpose of the CIP system is to assigh an R or S descriptor
to each stereogenic carbon centre and an E or Z descriptor to each double bond so that‘the configuration of fthe
entire molqcule can be specified uniquely by including the descriptors in its systematiename.

B2.8
configuraltion
method fofr indicating the three-dimensional arrangement of atoms af.a)stereogenic carbon centre

Note 1 to ejntry: Look at the four atoms directly attached to the stereogenic carbon centre and assign prioritieg in
order of ddcreasing atomic number. The atom with the highest atomic'number is ranked first; the atom with [the
lowest atorhic number is ranked fourth

Note 2 to ¢ntry: If a decision about priority can’t be reached by applying rule 1), compare atomic numbers of fthe
second atoms in each substituent, continuing on as necessary through the third or fourth atoms until a point of
difference is reached.

Note 3 to eptry: Multiple-bonded atoms are considerediequivalent to the same number of single-bonded atoms.

lower (:I:H:3 }-li higher

priorit é_?_NHf = g_cf_'::'l priarity
H H

lower ~ higher

priorit §_O_H < é_O_LH? priority

Stereogenic carbon centres;R/S

3 CHg 3 CHsy
2 2
NH; CH4CH;
1 OH P CH
HsC CHs

Two examples of stereogenic carbon centres. The lowest substituent (number 4) is shown only by a wavy line, and
is assumed to be behind the rest of the molecule. Both centres shown are S isomers.

After the substituents of a stereogenic carbon centre have been assigned their priorities, the molecule is oriented
in space so that the group with the lowest priority is pointed away from the observer. If the substituents are
numbered from 1 (highest priority) to 4 (lowest priority), then the sense of rotation of a curve passing through 1, 2
and 3 distinguishes the stereoisomers. A centre with a clockwise sense of rotation is an R or rectus centre and a
centre with a counter clockwise sense of rotation is an § or sinister centre. The names are derived from the Latin
for right and left, respectively.
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Cl
(s)

Cl Cl

(R) (S)

(1R,25,35)-1,2,3-trichlorocyclopentane

It is possible in rare cases that two substituents on an atom differ only in their absolute configuration (R or S). If
the relative priorities of these substituents need to be established, R takes priority over S. When this happens, the

deqcriptor of the stereogenic carbon centre is a lowercase letter (r or s) instead of the uppercase lett¢r normally
usqd.
RIS assignments for several compounds
F The hypothetical molecule bromochlorofiucroiodomethane shownin its R-configuratichwould
| be a very simple chiral compound. The pricrities are assigned based on atomiéoumber (Z):
/C{""CI iodine (£ = 53) > bromine (£ = 35) > chlorine (Z = 17) > fluorine (£ = 9). Allowing fluorine
| Br (lowestpriority) to pointaway fromthe viewerthe rotationis clockwisehefice the R-assignment.
In the assignmentof L-serine highest priority is given ta thenitrogen atom(Z = 7} in
y g—OH  the amino group (NHz). Both the methylalcohel group (EH:0H ) and the carboxylic acid group
% o (COOH)have carbon atoms (£ = 8) but pricrity is given'to the latter because the carbon aton|
HaM in the COOH group is connectedto a second afygen (£Z=8)whereasin the CH2OH group cafeon
oH s connected toa hydrogen atom (Z=1). Lowgstpniority is given to the hydrogen atom and asfthis
atom points away from the viewerthe coutterclockwise decrease in priority overthe three
remaining substituents completes the dssighmentas S.
[ The sterecgenic carbon center in S-carvone is connected to one hydrogen atgm
O (not shown, priority 4) andthree carbon atoms. The isopropene group has prigrity 1
= (carbon atoms only) agdd for the two remaining carbon atoms priority is decided with
J the carbon atoms twe bonds removed from the stereogenic carbon center, ong part
of the keto groug(D,0,C priornty 2) and one part of an alkene (H,C,C priority 3.
fThe resulting gounterclockwise rotation resultsina S.
EXAMPLES:
B2|9
critical point, critical temperature, critical pressure
behaviour of a heated liquid
Note to entry: The behaviqur of a heated in an open vessel differs from that of a liquid in a sealed vessel
In hn open vessel, the\liquid vaporises from its surface as it is heated. At the temperature at which|its vapour
prgssure would be eqdal to the external pressure, vaporisation can occur throughout the bulk of the liquid and the
vafjour can expand freely into the surroundings. The condition of free vaporisation throughout the liqid is called
boiling. The temperature at which the vapour pressure of a liquid is equal to the external pressure i called the
boiling temperature at that pressure.
WHen a liquid is heated in a sealed vessel, boiling does not occur. Instead, the temperature, vapour pressure,
and thé.density of the vapour rise continuously (Fig.2). At the same time, the density of the liquid dedreases as a
resr.llt of its expansion. (Fig. 2B) There comes a stage at which the density of the vapour is equal to|that of the

remaining liquid and the surface between the two phases disappears. (Fig. 2C) The temperature at which the
surface disappears is the critical temperature T¢. The corresponding vapour pressure is the critical pressure pc.

B2.10

distillation range
the temperature interval, corrected for a pressure of 101.3 kPa, within a liquid, or specified fraction of a
liquid, distils under specified conditions as described in a Pharmacopoeia.
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B2.11

elemental composition

pure chemical substance consisting of a single type of atom distinguished by its atomic number, which is
the number of protons in its atomic nucleus. Elements are divided into metals, metalloids, and non-
metals.

Note to entry: When two or more distinct elements are chemically combined, with the atoms held together by
chemical bonds, the result is termed a chemical compound. Chemical compounds may be composed of elements
combined in exact whole-number ratios of atoms to form a molecular formula. The elemental composition of the
molecule Methane CHa4 is [C, H] since it consists of two chemical elements.

B2.12

EV-Code
EudraVigilance Code
code for & substance used in the Extended EudraVigilance Medicinal Product Dictionary, (XEVMPD),
developed by the European Medicines Agency (EMA). The XEVMPD is designed to support the*collectipn,
reporting,| coding and evaluation of authorised and investigational medicinal product information ip a
standardiged and structural way.

B2.13
hill system/hill notation
system of|writing chemical formulas such that the number of carbon atoms“in a molecule is indicated
first, the [number of hydrogen atoms next, and then the number of-all other chemical elemepts
subsequertly, in alphabetical order. When the formula contains no catbon, all the elements, includ|ng
hydrogen,|are listed alphabetically.

B2.14
InChl
IUPAC International Chemical Identifier
textual identifier for chemical substances, designed to provide a standard and human-readable way| to
encode m¢lecular information and to facilitate the search for such information in databases and on the
web.

Note 1 to pntry: InChl is a linear identifier that deals with chemical structure representation using a layefed
approach. The identifiers describe chemical substances in terms of layers of information There are currently|six
layers of information:

Note 2 to eptry: Every InChl starts with theystring "InChl=" followed by the version number. This is followed by fthe
letter S for|standard InChls. The remaininig information is structured as a sequence of layers and sub-layers, with
each layer providing one specific type-of-information. The layers and sub-layers are separated by the delimiter["/"
and start wjith a characteristic prefix letter (except for the chemical formula sub-layer of the main layer).

Note 3 to eptry: The delimiter-prefix format has the advantage that a user can easily use a wildcard search to fjnd
identifiers fhat match only inCertain layers. The InChl for benzene is:1/C6H6 /c1-2-4-6-5-3-1/h1-6H.

B2.15
InChl Key
fixed length (25 characters) condensed digital representation of the InChl designed to allow for easy
web searches of.chemical compounds.

Note 1 to eptry; The full InChl is too lengthy for easy searching, and therefore the InChIKey was developed.

Note 2 to entry: This is sometimes referred to as hashed InChl.

B2.16
InChl resolvers
lookup service to make the links between the InChl key and InChl

Note to entry: The InChIKey always needs to be linked to the original InChl to get back to the original structure as
the InChI cannot be reconstructed from the InChiKey.

B2.17
isomers
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B2.17.1

stereoisomers

isomeric molecules that have the same molecular formula and sequence of bonded atoms (identical in
atomic constitution) but differ in the three-dimensional arrangement of the atoms. Stereoisomers can
either be enantiomers, diastereoisomers, geometric isomers or constitutional isomers

B2.17.2

enantiomers
two stereoisomers related to each other by a reflection. They are mirror images of each other which are
non-superimposable. Every stereogenic centre in one molecule has the opposite configuration in the
other—Twa r‘nmpnnndc that are enantiomers of each other have the same phycir‘n] prnpﬂrﬁac xcept for
thg direction in which they rotate polarised light and how they interact with different opticaly]somers of
oter compounds. As a result, different enantiomers of a compound may have substantially different
bidlogical effects. Pure enantiomers also exhibit the phenomenon of optical activity aryd can be
separated only with the use of a chiral agent.

B2/|17.3

digstereomers
stgreoisomers not related through a reflection operation. Diastereomers are pairs of stereoisqmers that
arg not mirror images of each other. Diastereomers have opposite configurations at one [or more)
stgreogenic centres, but have the same configuration at others. Diasteréomers include meso cqmpounds,
cisttrans (E/Z) isomers, and non-enantiomeric optical isomers. Méso compounds are achiral, but they
conptain stereogenic centres of a (C)-atom. Diastereomers will nothave identical physical pyoperties.

B2({17.4

gepmetric Isomers
sulp-class of diastereomers which exist due to restricted rotation in a molecule and do npt require
stegreogenic centres to exist. Their relationship.~i$’ commonly defined in terms of the relative
stegreochemical arrangement of groups rather than the absolute (R/S) configuration of stereogenic
centres. The term cis and trans are also used te describe the relative position of two substitfients on a
rinlg: Cis on the same side, otherwise trans. Note: Z and E are not always interchangeable.

EXAMPLE 1: Cis-Trans; Z= Zusammen, together/ E=Entgegen, opposite.
EXAMPLE 2: Stereochemistry of 1-Phenyl-1,3:perntadiene

“frans-trans” “trans-cis” “cis-trans” “cis-cis”

B2{17.5
conformers
form of iSomerism that describes the phenomenon of molecules with the same structural formpla having
différent shapes due to rotations around one or more bonds. Different conformations can have different
energies, but usually interconvert, and are very rarely isolatable. For this reason most conformers will
not be considered separate substances in this standard. Possible exceptions are substituted biphenyls
where rotation is restricted and different conformers are isolatable.

B2.17.6

constitutional isomers

isomers that share the same molecular formula, but the bond connections (atomic constitution) and/ or
their order differ(s) between different atoms/ groups. (e.g.n-Butane and iso-Butane; Ethyl alcohol and
Dimethyl ether; Isopropylamine and n-Propylamine).
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B2.18

IUPAC nomenclature

chemical nomenclature with a set of rules to generate systematic names for chemical compounds. The
nomenclature is created and developed by the International Union of Pure and Applied Chemistry
(IUPAC).

Note to entry: See http://www.chem.gmul.ac.uk/iupac/index.html#01: and
http://www.chem.gmul.ac.uk/iupac/iupac.html

B2.19

melting point

melting pojtdeterTmined by the capittary method 15 e temperature at WiTiCIT the Iastsottd particte of a compagt
column of 3 substance in a tube passes into the liquid phase.

B2.20
mixture substance
type of polydisperse substance that is a combination of single substances isolated or synthesised/ obtained in the
process together

EXAMPLE: |Gentamicin would be defined as a mixture substance of Gentamicin C1, Cla,\C2, C2a, and Gentamicin
C2b. Glycefyl monoesters could be defined as a mixture substance of two single substances which differ in fthe
position of |esterification.

B2.21
moiety
moiety is ah entity within a substance that has a complete and continuous{molecular structure.

Note to entrfy The strength of a medicinal product is often based on whatis-referred to as the active moiety and should be
defined in ajconsistent manner across all products. To avoid ambiguity the free acid and/or free base should be used as|the
moiety upor] which strength is based.

B2.22
moleculay formula

simplest type of formula, which uses only letters and numbers indicating atomic proportional ratios (the
numerical proportions of atoms of one type to those,of other types) of the chemical formula which is a way of
expressing|information about the proportions 0f atoms that constitute a particular chemical compound, using a
single line pf chemical element symbols, numbers, and sometimes also other symbols, such as parentheses,
dashes, brgckets, and plus (+) and minus =) signs. These are limited to a single typographic line of symbols, whjch
may include subscripts and superscripts. A chemical formula contains no words.(e.g. Glucose CsH1206).

B2.23
moleculay structure

unambigudus representatighyof the arrangement of atoms. For the purposes of defining substances, three
dimensional conformations-shall not be captured.

B2.24
molecular weight
mass of on¢ molecule of a homogenous substance or the average mass of molecules that comprise a

heterogen ous substance _The unified atomic mass unitis the unit of molecular v\mighf and includes the type of

molecular weight (g/mol).

B2.25

multi-substance material

single substances of diverse origin that are brought together and do not undergo a chemical transformation will
be defined as multi-substance material (Group 1 specified substance) and not a mixture substance.
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B2.26

official name type
INN: International Nonproprietary Name, also known as rINN, recommended International Nonproprietary Name
or pINN, proposed International Nonproprietary Name.

WHO: World Health Organization:

lee]
>

WHO-application International Nonproprietary Name rules:
(http://whoglibdoc.who.int/hq/1997/WHO PHARM S NOM 1570.pdf)

N: British Approved Name

T1

P:

European Pharmacopoeia

AN: Japanese approved name

EF

c
4|

EEE|
o > >

o]
N

op
prd
rot
bed
rot

lae

B2
sp
rot]
na

pa
[o]
B2

ph
ocd

: Japanese Pharmacopoeia

AN: United States Adopted Names

: United States Pharmacopeia

B (EAB): Deutsches Arzneibuch. This has been followed up by Européisches Arzneibuch.

B: Homoopatisches Arzneibuch 2010, Ambtliche Ausgabe. Deutschen Apotheken Verlag, Stuttgart.
Pharmacopoea Homoepathica polyglotta. 8th edition. Leipzig. Dr. Willmar Schwabe, 1911.

27

fical rotation
perty displayed by chiral substances of rotating the plane of polarisation of'polarised light. The amo

htion depends on both sample concentration and sample path length.

orotatory substances.

27.1
bcific optical rotation [am]t,
h length of 1 decimeter (1 dm = 10 cm).

20p = QObserved rotation (degrees) .
Path length (dm) x Concentration C (g/ ml)

28
hse transition

at

urs spontaneous of one-phase to another phase at a characteristic temperature for a given pressure.

int of

htion observed in a polarimetry experiment depends on the number of optieally actives molecules thle light
m encounters. The more molecules the light encounters, the greater the\observed rotation. Thus, thg amount of

e to entry Optical rotation is considered to be positive (+) for{dextrorotatory substances and negdtive (-) for

htion, expressed in radians, measured at the tempekature ¢ (20°C) at a wavelength a (usual D, light 0f{589,3
ometer wavelength of the Sodium D-line, that is\the yellow light emitted from common sodium lamps) and a

Thus at 1

,ice is the stable phase of water below 0°C., but above 0°C the liquid is liquid water, p(s)<p(l) (Figutge 1, 1A).

The Phase diagram ofa,substance shows the regions of pressure and temperature at which its various ghases are
thgrmodynamically stable. The boundaries between regions, the phase boundaries, show the values of g and T at

whiich two phasescoexist in equilibrium.

Nofe to entry:"There is a set of conditions under which three different phases (typically solid, liquid a
all pimultaneously coexist in equilibrium. It is represented by the triple point.

nd vapour)
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(Fig.1 Phase diagram) Fig. 1A Phase diagram, triple point critical point Fig. 2 Dark blue liquid,

Light blue vapour

Take the lihe TC which gives the vapour pressure of liquid water up to the critical point C. Along this line, liguid

and vapoui] coexist in equilibrium. At temperatures higher than that of point C, condensation does not occur at
pressure. The line TB represents the vapour pressure of solid ice, which isa plot of the temperatures

iny
nd

pressures gt which the solid and vapour are in equilibrium. Finally, line TA gives the melting point of ice and liquid

water. The plot shows the temperatures and pressures at which ice and liquid water are in equilibrium.

B2.29
physical form

physical state, either gas, liquid, or solid, and the type of organisatign for solid matter. Solids can be either
crystalline pr amorphous and can show polymorphism. Amorpheus material is characterised by the absence of
distinct reflections in the X-ray powder diffraction (XRPD) pattern.

B2.30
polymorphism
ability of a compound in the solid sate to exist in different crystalline forms having the same chemical composit

Note to entlry: These different forms are formed by weak interactions between the components present in the s
state. Thege different forms may possess)\different physico-chemical properties. Different crystalline forms
solvates may be produced by varying the crystallization conditions (temperature, pressure, solvent, concentrat
rate of crystallisation, seeding of the)crystallisation medium, presence and concentration of impurities et
Informatioh about the techniques ‘to study polymorphism, X-ray diffraction of powders or crystals, ther
analysis (differential scanningCealorimetry), infrared absorption spectrophotometry and Near-infrared (N
spectrophoftometry which is dnether technique used to measure the degree of crystallinity, and has been provei
be useful irf] studies of polymorphism and changes in the amorphous and crystalline state.

B2.31
refractive index

index, n?% | of a medium with reference to air equal to the ratio of the sine of the angle of incidence of a beam of]
light to the|siné.of the angle of refraction of the refracted beam in the given medium.

lid

or
on
c.).
mal
[R)

Note to entry: Unless otherwise prescribed, the refractive index is measured at 20°C * 0,5°C, with reference to the

wavelength of the D-line of sodium (2 = 589,3 nm).

B2.32
salt

ionic substances formed from the neutralisation reaction of an acid and base. Salts are ionic compounds composed

of cations (positive ions) and anions (negative ions).
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B2.33

solvate

substance formed through association of a solvent molecule (i.e. water, alcohol) with another moiety. Solvates can
be either stoichiometric or non-stoichiometric and are predominately present in the solid form of substances.

B2.34

solubility

property of a solid, liquid, or gaseous chemical substance called solute to dissolve in a solid, liquid, or gaseous
solvent to form a homogeneous solution of the solute in the solvent. The solubility of a substance fundamentally
depends on the used solvent as well as on temperature and pressure. The extent of the solubility of a substance in

e 1 £ A | £l 4. 43 s 43 L R H Latad £ th
a SpeeHic-sorventismeasttreaastne-sataratioirconRceitt aCrOT, - wWIrC T CratruTT s THoOT C S UTU TC O TS TIOTTIICT gase e

conjcentration of the solution.

B2{35
stdichiometric substances
substances that contains moieties in simple integral ratios.

Note 1 to entry: Defined stoichiometry shall be represented in the structural representation of a given fubstances.
Mojeties shall be represented using the lowest common factors such that a fractienal representation |is avoided.
Substances will either be defined as stoichiometric or non-stoichiometric.

Note 2 to entry: Chemicals have defined stoichiometry when the ration of-all moieties, (ion, countler ion and
solyate) can be represented as simple integral ratios.

B2(36
UNII
10 character, randomly generated alpha-numeric string that is strrently used to identify substances in medicinal
praducts. The UNII is generated by the FDA/USP Substance Registry System, which is a robust system with
detjailed business rules for entry and the generation of UNIIs/for both simple and complex substances. The first
nine characters are randomly generated followed by a check character.

B2(37

vigcosity

mepsure of a fluid of its resistance to gradual deformation by shear stress or tensile stress. For liquids, i
cofresponds to the informal notion of "thickness"

[

B2|37.1

dypamic viscosity or viscosity.coefficient n
tangential force per unit surface; known as shearing stress T and expressed in pascals, necessary to moye, parallel
to the sliding plane, a layerofliquid of 1 m? at a rate ( v) of 1 m/s relative to a parallel layer at a distancg (x) of 1
mejter.

Note to entry: Thefunit of dynamic viscosity is the pascal second (Pa.s). The most commonly used sufmultiple is
the] millipascal séeond (mPa.s).

B2|37.2

kinematic viscosity
ratjo ofithe dynamic viscosity n to the density of the fluid p expressed in kilograms per m?, of the liquid measured
at fhe’same temperature (v) = T}/ p. The kinematic viscosity is usually expressed in m?/s.

B2.37.3

inherent viscosity

ratio of the natural logarithm of the relative viscosity to the mass concentration of the polymer. Inherent viscosity
is defined as:

_ In MNret
inh —

where c is the mass concentration of the polymer (g/dL) and " a1 is the relative viscosity, which is defined as
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n
et =— —
Mo

where 1 is the viscosity of the solution and Mois the viscosity of the neat solvent. The unit of inherent viscosity is
dL/g.

B.4Chemical Substance subtypes and Mixture Substance

B.4.1 Substance type, Chemical substance

B.4.1.1 $§toichiometric chemical substances

ISO/TS 19B44 states in the main body that: stoichiometric chemical substances are substances that contgin
complete dhemical structures and definite stoichiometric ratios among moieties. Stoichiometric ratios betwg¢en
moieties should be whole integers and not fractions. They can be defined by a single representation of the
complete nmpolecular structure and a stereochemistry descriptor.

Chemical qubstances are defined on the basis of their covalent molecular structure] the presence of a galt
(counter-idn) and/or solvates (water, alcohols, acetone) is captured. (Purity, grade, physical form or particle Jize
are not takpn into account in the definition of a chemical substance or in the assignment of a Substance ID.)

EXAMPLE: Hurified Water, Water for Injection, Sterile Water for Injection USP, ice and steam all map to the substance Water|.

In order to|assign a Substance ID for a chemical substance, a complete covalent structure with all stereochemigtry
(Axial R of S and geometric stereochemistry E or Z) defined is,needed. The stoichiometry (mole ratio)| of
counterionk or solvates present in the material should also be provided.

For all cHemical substances a molecular representation _of*the substance should be provided with |all
stereochenistry assigned or sites of unknown stereochemistry identified. An actual image of the structure can be
provided i} an accompanied document or a structural representation type ‘Molfile’, ‘SMILES’, ‘InChI’".

The structyiral information typically provided to NN, USAN, BAN or JAN to assign a non-proprietary namg is
usually sufficient to define chemical substancés:” Active substances and excipients are typically defined| in
accordancg with INN, JAN, or USAN definitions-or USP/NF and European Pharmacopoeia (EP) monographs. The
labelling rgquirements provided by monographs should be taken into account when defining and distinguisl]ing
substances| Information beyond monograph requirements may occasionally be necessary to distinguish
substances}”

B.4.2 Solid state forms of the Substance

B.4.2.1 o-crystals

Over the last decade, Jco-crystals have gained considerable attention as alternative solid-state forms in dfug
development. By.making co-crystals of pharmaceutically interesting substances, their solid state properties syich
as solubilify, Hygroscopicity and stability may be improved as well as manufacturing behaviour (compactf)n,
flowability| fiferability etc.). The salt formation is already widely used for this purpose, but with co-crystal
formation this can now be achieved also for substances that lack the possibility of salt formation.

A principal tool is the hydrogen bond, which is responsible for the majority of directed intermolecular interactions
in molecular solids. Co-crystals are multi-component crystals based on hydrogen bonding interactions without the
transfer of hydrogen ions to form salts; this is an important feature, since Bronsted acid-base chemistry is not a
requirement for the formation of a co-crystal. Co-crystallisation is a manifestation of directed self-assembly of
different components.

Salts are formed in an acid-base reaction between the active pharmaceutical ingredient (API) and an acidic or

basic substance by proton (H*) transfer from acid (A) to base (B). The components are arranged in the crystal
lattice dominantly based on ion paring.
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The components in co-crystals assemble via weaker interactions such as e.g. hydrogen bonding, n-n

844:2015

stacking or

van der Waals interactions. From a scientific point, solvates and hydrates can be considered as a subgroup of co-

crystals. The solvent or the water act as conformer in the same way as other conformers.

Salt formation: A-H + B & AB* -H (salt);
Co-crystal formation: A-H + B & A-H...B (Co-crystal).

Both Co-crystals and salts have defined stoichiometries, similar solution specification characteristics, as well as a
solubility product Ksp.

£
TS

Water or solvent act as a conformer. They may be the result of a design with the aim to achieve crystals with

cerftain properties, but may also rather be the result of a selection of the final solvent based on ether cri

Leria. To be

able to distinguish hydrates and solvates from (other) co-crystals it has been stated that,componerts of a co-

crystal should exist as individual solids at ambient conditions. However, the terms “hydrates” and “sd

Ivates” are

degcriptive and widely used and should be therefore retained while keeping in mind that they are paiyt of, rather

than separate from, the general concept of co-crystals.

In [SO 11238 and ISO/TS 19844 these materials are considered as separate’substances from the

parent

substance, describing the active moiety. Hydrates, solvates and co-crystals will have a separate Jubstance

ID pt the Substance level.

EXAMPLE 1 Disodium hydrogen phosphate (anhydrous) [Na:zHPO4] Awilll have a separate Substance ID fro
hydrogen phosphate dihydrate [Naz:HPO4. 2H20].

EXAMPLE 2 Lepidasivir acetone solvate [C49Hs4F2Ns0s . C3H6O] willjhave a separate Substance ID from the pare
Leplidasivir [C4oHs4F2NgOs].

OCH;

Molecular formula: Cs;HsgFaNzO7 (CygHosFaNgOg . C3H0)

Molecular weight: 946,46 g/mol.

Systematic name (INN): methyl [(15)-1-{(1R,35,45)-3-[5-(9,9-difluoro-7-{2-[(6 5)-5-[(2 5)-2-
[(methoxyearbonyl)amino]-3-methylbutanoyl}-5-azaspiro[ 2.4] hept-6-yl]- 1 H-imidazol-4-yl}-9H-fluoren- 2-
1H-benziimdazol-2-yl]-2-azabicyclo[2 2. 1]heptane-2-carbonyl}-2-methylpropyllcarbamate.

Figure B.3 — Illustrative representation of Lepidasvir acetone solvate

EXAMPLE 3 Edoxaban tosilate monohydrate [C24H30CIN704S. C7Hg03S. H20] will have a separate Sy

n Disodium

ht substance

—
]

bstance ID

from the parent substance Edoxaban [C24H30CIN704S] and from Edoxaban tosilate anhydrous [C24H30CIN704S.

C7Hs03S], see Figure B.4.

© ISO 2015 - All rights reserved

133


https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

Figure B.4 — Full structure representation of Edoxaban tosilate monohydrate in accordance with the
ISO/TS 19844, 4.9.1

—_

NOTE Systematic name (INN) of the base: N-(5-chloropyridin-2-yl)-N'-[(1S,2R,4S)-4-(N,Ndimethylcarbamoyl)-

2-(5-methy]l-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c]pyridine-2-carboxamido)cyclohexyl]oxamide]

EXAMPLE Trametinib [C26H23FINsO4] is a novel active substance not described in any.pharmacopo¢ia.
Trametinib| dimethyl sulfoxide [C26H23FIN504 . C2H60S] is a 1:1 stoichiometric DMSO solvate, where DMSO is filly
incorporatg¢d into the crystal lattice. In solid state, one form has been identified (form 1).,The“active substance |s a
white to almost white solid, very slightly soluble in ethanol (non-solvated parent) and\acetonitrile and slightly
soluble in DMSO (solvated) and isopropyl acetate.

In Figure H.5 the structure of the parent substance Trametinib is provided as well as the structural relationship
with its dimethyl sulfoxide solvate.

134 © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

Structural representations of trametinib (parent), figure A.1and A.2 and its
dimethyl sulfoxide solvate, figure B.1 and B.2.

. . NS N e,
N.
S 0‘*’]"‘* L __cH,
P e o F
t- HNT N7 O o
NE__© c | S . T
= F———6H —&-
L H.C CH,

I

Fig: A .1 CAS Registry name and CAS Number: 871700-17-3  Fig: B.1: CAS Registry name and CAS number\#187431-43-1

Acetamide, N-[3-[3-cyclopropyl-5-[(2-fluoro-4- Acetamide, N-[3-[3-cyclopropyl-5-[(2-flupfo4-iodophenyljamipo) -
iodophenyljamina]-3,4,6,7-tetrahydro-6,8-dimethyl-2,4,7- 3,4,6,7-tetrahydro-6,8-dimethyl-2,4,7-trioxopyrido[4, 3-d]pyriidin-
trioxopyrido [4,3-d]pyrimidin-1(2H)-yl]phenyl]- 1{2H)-yl]phenyl]-,compound  withd, I*-sulfinylbis[methane] (1:1)

Fig: A.2 Recommended INN: List 67, WHO Drug

Information, Vol. 26, No. 1, 2012; Fig: B.2: IUPAC name: Equimolecular combination of N-{3-{3
Trametinib; CasHzsFINSO, cyclopropyl-5-[{2-fluora-4-iodophenyl jamina-6,8-dimethyl-2,4,7-
N-{3-{3-cyclopropyl-5-{(2-fluoro-4-iodop hepylfamino] - trioxo-3,4,6,7-tetrahydropyridof4, 3-d]pyrimidin-1(2H)-
6,8-dimethyl-2,4,7-trioxo-3,4,6, 7-tetrahydrppyrido[4, 3- yliphenyljacetamide with (methylsulfinyl)methane;
dlpyrimidin-1(2H}-yl}phenyljacetamide; Mw = 615.4 Trametinib dimethyl sulfoxide; C;5H,sFINSO, . C;H;0S;

Mw = 693.5 Da. [DMSO solvate of parent)
Figure B.5 — Structural representation of Trametinib and Trametinib dimethyl sulfoxide

NOTE Fig: A2, B1,'B2 are correct structure representations in accordance with the ISO/TS 19B44, as the
complete chemical-structures and definite stoichiometric ratios among moieties are described in $.8.

B.4.3 Need to siibstantiate the chemical structure, molecular formula and molecular weight

WHen an INN-hame and/or the systematic name of the substance is not described in a Pharmacopoeia of the EP,
USP, or any-other pharmacopoeia, the structural formula, molecular formula and molecular weight, as jmandatory
infprmation, plus a Mass spectrum (and/or NMR-spectrum) should be supplemented as part of thg Reference
Source) Document section (4.6.6-4.6.9) in order to substantiate the structure and molecular weight] The mass
spectrum of trametinib dimethyl sulfoxide was obtained by positive 1on electrospray lonisation with collisional
induced dissociation (CID) of the protonated molecule of trametinib (M+H)* = 616 M/z to give the product ion
spectrum. The fragment structure of the base peak [C20H17FIN402]* = 491M/z is shown in the Figure B.6.
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Positive lon Electrospray CID Product lon Mass Spectrum of Trametinib
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IUPAC/Chemical name: N-[3-[3-Cyclopropyl-5-[(2-flucro-4-iodophenyljamino]-3;4,6,7-tetrahydro-6,8-dimethyl-2,4,7-
trioyopyrido[4,3-d]pyrimidin-1{2H)-yllphenyllacetamide ; Exact Mass: 615.07788; CAS#: 871700-17-3; GSK 1120212;

Trampetinib; Source: http://www.medkoo.com/Anticancer-trials/G5K1120212.htm

640

Figure B.6 — Mass Spectra and proposed structure of the molecular [M+1] ion and the [491]* fragment lon

B.4.4 Polymorphism

of Trametinib

In the solid| state, single as well as multiple entitiés, such as salt, hydrates, co-crystals etc., may exhibit

polymorphlism. Polymorphism is the ability.of a compound in the solid state to exist in different crystalline form
having the same chemical composition. Fhese different forms are formed by weak interactions between the
components present in the solid state: These different forms may possess different physico-chemical propertieq.

In the ISO 11238 and ISO/TS 19844 these polymorphic forms are considered as a physical form type which is
captured af the specified substance Group 1 level.

Separate pplymorphic forins of the parent substance, describing the active moiety or the corresponding hydratg

[72)

S,

solvates and co-crystals; will have a separate ID at the specified substance Group 1 level, in 6.1 and 6.1.12 Group 1

specified sfibstance:

B.4.4.1 Example: Tibolone [C21H2302]

Tibolone is marketed containing a very small amount of the unwanted polymorphic form.

It is known that different polymorphic forms could have different influence on the solubility of Tibolone and
consequently on the dissolution rate of Tibolone from the drug product. According to the Note for guidance on
Specifications: Test Procedures and Acceptance Criteria for New Drug Substances and New Drug Products:
Chemical Substance (ICH Topic Q 6A), the polymorphic forms of the active substance should be adequately

specified.
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Tibolone, form 1 has a monoclinic structure with four molecules in the unit cell, two molecules A and two
molecules B linked one after another. Crystal form 1 has two types of hydrogen bond, between O17)H of one type
of molecule and the Os) carbonyl of the other type of the molecule.

X-Ray single crystal diffraction of Tibolone, form 1

TIBOLONE
Tibolonum
cu, OH
~~] A |=cH
M ,
et LN
! Ol
Dlﬂ_._.n_._“___. - .,___'_,.-"I- ‘CH,
H
Form 1, molecule A Form 1, moleculz B Mal. Weight: 312.5 Da.
Form | Monochnic crystal structure shows two crystallographically independent molecules A Mol Formula: Cz; Hzz 0
and 8, differing only in the conformation of the steroid A-ring.
Figure B.7 — Representation of Tibolone monoclinic crystal structure and triclinic crystal stjucture
Tibolone, form 2 has a triclinic crystal structure with one molecule-ifthe unit cell. This molecule resembles B in

cry

Th

with this form show much higher bioavailability than batches manufactured with polymorphic form 2

sh(

NO
Th
chg
htt

stal form 1. Form 2 has only one type of hydrogen bond.

ws more stability than form 2.

TE Source: Araujo, Gabriel et al. “Thermal“studies on polymorphic structures of Tibolone”,
rmal Analysis & Calorimetry; Oct 2010, Vol~102 Issue 1, p233; and Gabriel Lima Barros de Araujo;
racterization of tibolone polymerphs, Dissertation University Sdo Paulo
b://www.teses.usp.br/teses/disponiveis/9/9139/tde-31032010-091615/es.php; (The results confir

put
ace

detiected comparing the polymorphs.with regard to their solid-state properties.)

Co
lev]
for

B.4

No
itsg

e polymorphic forms for Tiboloneswere crystallised: Form I, monoclinic, obtained by recrystalliZ
tone and water and Form II, triclinic, recrystallized from toluene or hexane. Substantial differ

hclusion: The property Polymorphic form will be captured at the specified substance Group 1 i
bl. Tibolone, polymorph form 1 will have a different Specified substance Group _ID from Tibolone, p
m 2.

.5 Non-stoichiometric chemical substances

If has_aVdiscrete molecular structure. (E.g. The monosulfides of the transition metals

no

stoichiiemetric. Iron(Il) sulfide (the mineral Pyrrhotide) with a composition Fe(1-x)S (x =0 to 0.2), i

e company manufactures the API Tibolone only with the<polymorphic form 1 because drug prodiict batches

and form 1

Journal of
Solid state
, 2009;
Im that two
ation from
nces were

hformation
blymorphic

h-stoichiometric chemical susbstances are substances having variable ratios among moieties; eaclh moiety in

are often
h 5.1.5.

e Glvcol
7

Aluminium Chlorohydrex Propylene Glycol is a complex of aluminium chlorohydrate and propylene glycol in
which some of the waters of hydration of the aluminium chlorohydrate have been replaced by propylene glycol. It
contains the equivalent of not less than 90.0 percent and not more than 110.0 percent of the labelled amount of
anhydrous aluminium chlorohydrate.

Molecular formula: Al,(OH)3y-;Cl,xnH20-mC3Hg02 Al2(H20)y-2(OH)6-n(C1)n(C3Hg02):
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B.4.5.2 Example: Octeotride Acetate

An example for non-stoichiometric organic chemical substance is Octreotide acetate. The acetate moiety can vary
by 1-2 molecules. In Figure B.8, Octreotide base [C49H66N10010Sz], Mol. weight 1019.25, Octreotide monoacetate
[C49H66N10010S2 . C2H402], and Octreotide diactetate [C49He6N10010Sz . 2C2H402] are shown obtained form FDA-
SRS (base) and from Chem/Dplus for the mono and diacetate salts.

Ho M, — = - i M. - - - 0
) ) C

e
1 j/
MW: 1139.35 (Octreotide diacetate salt, Chem|Dplus); CAS: 79517-01-4 =

MW: 1019.25 (Octreptide base, ChemIDplus),
Mol. Formule: CagilgsN10O10S2; CAS: 83150-76-9

Octreotide JUPAC-systematic name:

(4R 75405,13R,165,19R)-10-(4-aminobutyl)-19-
[[{2R¥-2-amino-3-phenyl-propancyllamino]-16-
banzyl-N-[(2R,3R)-1,3-dihydroxybutan-2-yl)-7-(1-
fydroxyethyl)-13-(1H-indol-3-yimethyl)-

6,912, 15,18-pentaoxo-1,2-dithia-5,8,11,14 17-
pentazacycloicosane-4-carboxamide

UNII: RWMBCCWS8GP;

CAS Regl name and number: 79517-01-4

L-Cysteinamide, D-phenylalanyl-L-cysteinyl-L-phenylalanyl-D-tryptophyl-L-lysyl-L-threonyl-N-
[(1R,2R)-R-hydroxy-1-{hydroxymethyl)propyl}-, cyclic (2.fwdarw.7)-disulfide, acetate (1:?)
Mol. formule: ngHsﬁNqunS; .CquO;

Mol. weight for Octreotide monoacetate™\1079.25 Da.

Figure B.8 —Structural representation of Octreotide Acetate

In Figure B|8, the coloured structures are in agreement with 4.8, but do not show the R,S-denominators. These qre
described in the systematicname.

B.4.6 Mixture substance

A mixture [substance is a type of polydisperse substance that is a combination of single substances isolated
together o1f synthesised/ obtained or produced in the same process. Two examples are provided:

B.4.6.1 Teicoplanin (EP)

Definition: Teicoplanin is a mixture of glycopeptides produced by certain strains of Actinoplanes
teichomyceticus sp.; the fermentation product contains 6 principal components of the mixture; teicoplanin Az-1
to A2s and teicoplanin As.1. The chemical structure consists of 6 components of glycopeptides, which are
composed of a hepta peptide core of 7 amino acids connected with 3 sugars N-acetylglucosamine, a-mannitose
and the glucose substituted by different N-acylamino moieties.
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Chirality: The configuration of the 7 amino acids is: 1R, 2R, 3S, 4R, 6S and 7S. Five formations of the six amide
linkages are trans, the 5-6 linkage is cis. The mixture substance contains as active multiple active components two
pairs of constitutional isomers (Az-4/5) and (Az-2/3), see Figure B.9.

HO Teicoplanin R R
A2.| i
N et
CagHgs ClaNgOas f CH!
M. W_ 1878
Az2 CHs
CagHgrClaNg0a CHa4
M. W. 1880
Az.3
’H'\-.J CH;!
CagHarClaNgOsa
M. W.. 1880
Az.4 CHy
C3gHggC|zNgO‘33 H\/CH:!
M. W.; 1894
Ag.5 ~-CHs
CagHgeClzNgO3 CH
M. W.; 1894 5
Axs
CyaHgnClaNgOzg H
N W 1564
Teicoplanin is mixture of glycopeptides produced by certain strains of Actinoplanes teichomyceticus 3p.;
The fermentation product contains a mixture of 6 principal components: teicoplanin A, ; to A, ; and
teicoplanin A5 ;.
Figure B.9 — Structural representation of Teicoplanin (EP)
B.4.7 Multi substance material
Multi substance material is-defined as single substances of diverse origin that are brought together jand do not
ungergo a chemical transfermation. It is considered as multi-substance material (specified substance Group 1)
and not a mixture substanee (e.g. Simethicone consist of two substances: dimethicone and silicon dioxiide). These
suBstances are not typically isolated together or synthesised together, but physically mixed together. They would
be fdefined as a specified substance Group 1 substance.
B.4.7.1 Example: Paclitaxel-Albumin complex
Abraxane’is presented as a sterile lyophilisate for suspension for injection. Before use the product has to be
regonstituted with 0,9% sodium chloride solution to obtain a suspension containing 5 mg paclitakel per ml.
Paclitaxel—is—present—in—the—form—of non-covalently—albumin-boundnanoparticles—with—a—mean size of

approximately 130 nm. Other ingredients include human albumin solution, water for injections and nitrogen. Only
human albumin is left in the finished product.

Paclitaxel is a known active substance described in the EP and the USP. The chemical name of paclitaxel is: 5f3,20-
epoxy-1,2a,4,783,1083,13a-hexahydroxytax-11-en-9-one 4,10-diacetate 2-benzoate 13-ester with (2R,35)-N-
benzoyl-3-phenylisoserine, see Figure 11. It is a white or almost white crystalline powder, practically insoluble in
water, soluble in methanol and freely soluble in dichloromethane. Paclitaxel has 11 stereogenic centres and may
exist in different crystalline forms. However only one crystal form of paclitaxel is found in the active substance
used in the manufacture of the finished product.
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In Abraxane the solubility problem of paclitaxel is solved by reducing its size at nano-scale level, thereby greatly
increasing the surface area of the particles and improving dissolution. Human albumin functions as a surface-
active polymer providing charge and steric stabilisation to the paclitaxel nanoparticles to prevent aggregation.
Stabilisation is achieved by the fact that albumin adsorbs onto the surface of the paclitaxel nanoparticles, thus
creating a sheet that functions as a surface-active polymer preventing aggregation of paclitaxel particles. The
interaction between paclitaxel and human albumin is weak and both substances freely dissociate after
reconstitution.

Conclusion: Paclitaxel as nanoparticles is stabilised by human albumin in a ratio 1:8 (w/w) based on stability
studies by weak interaction between the nanoparticles and the human albumin, but the two substances are not

typically is
form a salt

In terms o
material cd
Albumin 1
names are

In Figure B

lotad +lo H £l fo ot H £, | +1 | lead i lotts
PTatCU U CTTCT T (e SatrC T a o TattuT s pTOC TS S OT TOTTT COVATCTTIC OO S OT ar C-Ppat R C U TIT o Tty

F the ISO standard Paclitaxel, nanoparticles — Albumin “complex” is considered as a multi substa
nsisting of two separate substances Paclitaxel and Albumin, having a weak interaction. The Paclita;
8 ratio complex is captured at the specified substance Group 1 level. The structure-of’Paclitaxel 3
shown in Figure B.10.

11 the structure, names and molecular formula and molecular weight of Paclitaxel and Paclitaxel

Poliglumex substances are presented.

Paclitaxel
captured 4

Paclitaxel K
INN: List 5

Poliglumex is a covalent modification of the Paclitaxel molecule. Paclitaxel Poliglumex is
t the substance level.

oliglumex is described according to the WHO Drug Information;Vol. 18, No. 3, 2004 Recommended

structure i

P as: poly(L-glutamic acid) partly y-esterified by (2R,3S)-3zbenzamido-1-{[4,103-bis(acetoxy)-2a-

a structural representation of both the fragments. The.“uncoloured” structure is the structural

(benzoyloT)-1,7B-dihydroxy-9-oxo-5,2O-epoxytax-11-en-13a-yl] oxy}-1-oxo0-3-phenylpropan-2-yl. The “colour

representa

Paclitaxel |
“BIODEGR]
GLUTAMIC
ACID UNIT

ion following the [SO/TS 19844 for polymers.

oliglumex is described in the FDA-SRS system by:

ADABLE POLYMER-DRUG CONJUGATE RESULTING FROM THE RANDOM CONDENSATION OF POLY-
ACID AND PACLITAXEL CONTAINING ONE PACLITAXEL ESTER LINKAGE PER ELEVEN GLUTAMIC
5 (MW 48000)” ; UNII: TQ64FZ98ZN:-

or

hce
cel-
ind

:dn
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USAN-Name:Paclitaxel i
According to this system, Paclitaxel is “5p,20-epoxy-1,2a,4,7B,13a- ; Y 2
hexa-hydroxytax-11-en-9-one 4,10-diacetate 2-benzoate 13-ester

with [2R,35)-N-benzoyl-3-phenylisoserine. o

Formula I - Taxane skeleton r

IUPAC, Numbering system according to Commission on the Nomenclature of
Organic Chemistry [CNOC), “Nomenclature of Grganic Chemistry, Section F:
MNatural Products and Relared Compounds”, Eur. 1. Biochem. 1978, 86, 1-8)

17 16 OAc

Systematic name: )
IUPAC: (aR, BS)-B-(Benzoylamine)a-hydroxy-
OH Benzenepropanoic acid,

ia
PhCONH

= O H (2aR,45,4a5,6R,95,115,228722aR,12bS)-6, 12b-his(Afetyloxy)-
/3'\-2'/]!\ o 12-{Benzoyloxy) 2a,3,4,2¢,5,6,9,10,11,12,12a,12b-
P : o Dodecahydro-4,114dilpdroxy-4a, 8,13, 13-tetramethyl-5-oxo-
é)H 7,11, methano-YH-cyclodecal3,4]benz[1, 2-bloxet-Styl-ester.

Mol. formulasCy;Hz s NOy 4 ; Mol weight: 853.9.

CAS Name Benzenepropanaicacid, .beta.-(benzoylamino)-.alpha.-hydroxy-, (2aR,45,4a5,6R,95,115,125,12aR,12h5)-6,12h-
bis{acetyloxy)-12-{benzoyloxy)-2a,3,4,4a,5,6,9,10,11,12,12a,12b-dodecahydro-4, 11-dihydroxy-da,8,13, 13-tetramethyl-5-oxof7, 11-
methano-1H-cyclodecal3,4]benz[1, 2-h]oxet-9-yl ester, (.alpha.R, betal)
CASnumber: 33069-62-4;

Figure B.10- Structural representation:of the Paclitaxel skeleton and Paclitaxel

Paclitaxel Paclitaxel Poliglumex: siopszrapasis polvizr-Drus conusans restimng
FROM THE RANDOM CONDENSATION OF POLY-L-GLUTAMIC ACID AND PACLITAXEL
CONTAINING GNE PACLITAKEL ESTER LINKAGE PER ELEVEN GLUTAMAC ACID LNITS (1w

azooop: Mol. formula: (CszHsgN204g)n [CsHNO3)x

-

Structure USP: Banzenefrgpancic acid, -{benzoylamino)- -hydrogy-,
6,12b-bis(acetyloxfi-1 i—[bE nzoyloxy)-2a,3,4,48,5,6,9,10,11,12,125,12b-
dodecahydro-4 4 1diWydroxy-43,8,13, 13-tetramethyl-5-oxe-7,11-
methano-1H-¢yclodeca[3,4]benz[1, 2-bloxet-S-yl ester, [2aR-[2a 4 43 .6
B[ R*, 5%y M2 123,126 ] or
[2aR, 45455, 6R,95,115,125,12aR,12h5) 1,23,3,4,43,6,9,10,11,12,125,12b-
Dodefghwtiro-4,6,9,11,12, 12b-hexahydroxy-43,8,13, 13-tetramethyl-
7, 13*methano-5H-cyclodeca[3,4]-benz(1, 2-bloxet-5-one 6,12 b-
diacatate, 12-benzoate, S-ester with [2R,35-N-benzoyl-3-
phenylisoserine
Structure EP- monograph: 58, 20-Epowy-1,7 B-dihydrowxy-8-oxotax-11-
ene-2a,4,108,13a-tetrayl 4,10-diacetate 2-benzoate 13-[[2R,35)-3-
|benzoylaming}-2-hydrowxy-2-phenylpropancate].

o CH

H. e -
HN H - 7
o on ]
. WHGC Drug Information, Vol. 18, No. 3, 2004 Recommended INN: List 52:
Paclitaxel Poliglumex [USAM:INN]
o poly[L-glutamic acid) partly y-esterified by [2R,35)-3-benzamido-1-{[4, 108
CapHe NOy, M, 854 bis [acetoxy}-2a-[benzoyloxy)-1,7 B-dihydrosy-9-oxo-5, 20-epoxytax-11-en-

[33069-62-4] 13a-yljoxyl-1-oxo-3-phenylpropan-2-yl;

Figure B.11 — Structural representation of Paclitaxel and Paclitaxel Poliglumex
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B.5Discussion of the key elements of a chemical substance
B.5.1 Identity of material
The identity, nomenclature and chemical structure of the substance type chemical substance which is the subject

of an application for marketing authorisation, or is under investigation, or is already marketed, is characterised by
5 key elements mentioned below of which in B.3 the solid state form already has been discussed:

- Substance name and/or Company-code
- Substance structure

- Supstance molecular formula
- Supstance molecular weight
- Physical form

In the main body of ISO/TS 19844 the first two elements are extensively discussed in 4.5 (Substance names), 4.6
(Reference|Sources), 4.7 (Substance Code), 4.8 (Structure representation) whereas abbreviations and molecylar
formula and molecular weight are described.

The structyre representation of the chemical substances shown in the figures in B.3\0f this annex is discussed|for
each figurelwith respect to 4.8. Additional information will be discussed in the neXtclauses.

B.5.2 Nomenclature

Regarding [the nomenclature for chemical substances, a hierarchy fornaming substances is used; hierarchy of
Official Name Types.

a) INN: |(Primary Official Name_Type, Official Name Status, see 4.5.4) following the WHO-application
Internjational Nonproprietary Name rules.

NOTE An INN for a new chemical entity does not routinely specify the stereoisomeric state of the molecule in the non
proprietary pame. If stereochemistry has been determined; then this information is presented in the chemical name(s) to
identify the pubstance.

An INN can, therefore, represent the racemic mixture (e.g. ibuprofen), the levo-isomer (e.g. amifostine), or the dextro-isome
(e.g. butopamine).

b) Other|Official names and Pharmacopoeial names: Typical nonproprietary names used in a given
jurisdiction: USAN, BAN, MARTINDALE, JAN, EP, USP, JP, DAB.

c) Systematic names:fURAC name, CAS Registry Name and definitions of a Pharmacopoeial Monograph.

—

d) Codes; In some‘cases a Company code can replace a name for a substance under development when namg
not avpilable.

S

B.5.3 Madalecular formula

The molecular formula is directly derived from the molecular structure and is represented following the Hill
system. The Hill system (or Hill notation) is a system of writing chemical formulas such that the number of carbon
atoms in a molecule is indicated first, the number of hydrogen atoms next, and then the number of all other
chemical elements subsequently, in alphabetical order. When the formula contains no carbon, all the elements,
including hydrogen, are listed alphabetically. In the ISO/TS 19844 the molecular formula for an organic salt,
solvate or hydrate will notate first the molecular formula of the Parent substance followed by the molecular
formula of the salt, solvate or hydrate.

The molecular formula of Amlodipine besilate will be presented by both Cz20H25CIN205.C6Hs03S and
C26H31CIN20sS. The dot between the two moieties is following the IUPAC recommendation. By the terms:
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Molecular formula by moieties: C20H25CIN205.C6H603S and Molecular formula following the Hill system:
C26H31CIN20sS.

Inorganic acids and salts and metal salts are shown without charges or bonds: HC104and KMnO4 respectively.

If metal salts of inorganic acids include several metals, the symbols for the metals are shown in alphabetic order
(e.g. K2NaPOa4).

In salts of inorganic acids, the metal precedes the hydrogen (e.g. NaH2P04). Molecules of water of crystallisation
or of substances of solvation follow the formula of the salt. (e.g. HsP04.5H20).

Hyflrates and solvates of organic acids: Sodium acetate trihydrate will be represented as CzHz3NaQ2.3H:z0. In
mejtal salts of organic acids and in metal compounds of alcohols, phenols (and their sulfur, selenitm anf tellurium
anglogues), amines and amides, the metal symbol usually replaces the acid hydrogen.

In Non-cyclic linear structures like Sodium nitroprusside: Naz[Fe(CN)s(NO)].2Hz20, a nen<cyclic structfyire is
corstructed in the following order:

a) | symbol of the central atom placed on the left,
b) | ionic ligands with cations first then anions,

c) | neutral ligands.

B.3.4 Molecular weight

d from the
fuent atom
bmicals the
ements. In

67.06 Da

substantiate the calculated molécular weight.
B.3.5 Substance-structure
Sulbpclause 4.8-describes that structural information is an essential element for chemical substances and for other

types of substances that have structurally definable modifications. The representation should contair structural
infprmatioirin one or more of the standardised formats, 4.8.1 Structural Representation Type.

AR ubstance is

monodisperse.
A PARTIAL structure is a structure in which either complete connectivity or stereochemistry is not defined.

A REPRESENTATIVE structure is used when the connectivity of the underlying material is diverse and a single
structure is needed to represent that material.

Sometimes the term “illustrative” or “incorrect” in this Annex B is used to indicate that some elements of a
structure are not presented in accordance with the ISO/TS 19844 Implementation Guide.
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The structure is “incomplete” to the definition of FULL structure and therefore called “illustrative” in the examples
of Annex B.

B.5.5.1 Stereochemistry

The stereochemistry of the substance shall be indicated in the structure if it can be, as is stated in 4.8.4. Special
cases of stereochemistry that cannot be indicated in the structure shall be described based on a controlled
vocabulary. Figure B.12 shows a graphical representation (image) of a full structural representation type and the
descriptors assigned in the structure: Racemic, Axial S and Axial R respectively.

This mean
formed fro

NOTE
located at th
CHa The per
symmetry. T

The ISO 19

Amlodipi"el Racemic Am[od|p]ne! 5- lsomer Amlodipine, R-Isomer
H;C : /\/ NH;
Q
0 \/cm

Figure B.12 — Full structural representation of Amlodipine

5 that the stereochemistry of mononuclear complexes is“expressed by means of special descript
m an abbreviated for the central atom geometry and the.coordination number, see Figure B.12.

In a tetrahedral molecular geometry, a central atonris located at the centre with four substituents that are

fectly symmetrical tetrahedron belongs to pointgroup T4, but most tetrahedral molecules are not of such high
etrahedral molecules can be chiral. See Figure B.13.

B44 Substance Implementation Guide provides in 4.8.4 the following information:

e corners of a tetrahedron. The bond angles are cos=1(=~1/3) # 109.5° when all four substituents are the same, a§ i

or's

The overal] stereochemistry of the substance should be indicated in this field.

User Guidance The stereochemistry of the substance shall be indicated in the structure and should be captured hpre.
Special caSesof stereochemistry that can’t be indicated in the structure shall be described based ¢n a
controlledwocabulary.

Mixtures of stereoisomers shall be represented explicitly as a mixture of substances with absojute
Stereochemistry. In case the absolute stereochemistry is unknown the substance definition shoulq be
marked as “Incomplete”.

Example(s) ABSOLUTE, AXIAL R, AXIAL S, SQUARE PLANAR 1, SQUARE PLANAR 2, SQUARE PLANAR 3, SQUARE
PLANAR 4, TETRAHEDRAL, OCTAHEDRAL 12, OCTAHEDRAL 22, OCTAHEDRAL 21, RACEMIC,

Conformance CONDITIONAL

Data Type CD

Value Allowed AXIAL R, AXIAL S, SQUARE PLANAR 1, SQUARE PLANAR 2, SQUARE PLANAR 3, SQUARE PLANAR
4, TETRAHEDRAL, OCTAHEDRAL 12, OCTAHEDRAL 22, OCTAHEDRAL 21; RACEMIC, MIXED,
ACHIRAL , ABSOLUTE, EPIMERIC, UNKNOWN,

Business Rule(s) When the Substance type (as defined in paragraph 4.3) is either chemical, protein, polymer or nucleic
acid, this class becomes MANDATORY
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NOTE Clarification of the Value Allowed in conformance table 4.8.4, Source: NCI thesaurus: http://ncit60.nci.nih.gov/

Absolute Chiral

Definition: An object or molecule that is not superimposable on its mirror image. The classic description of
chirality is the comparison of the hand in a mirror, because the mirror image is the opposite. A chiral
molecule has one or more chiral centres

TETRAHEDRAL Tetrahedral Molecular Geometry

Definition: A molecule in which the central atom is bound to four atoms that form the vertices of a tetrahedron
and are described by the chirality symbols (R) and (S)

Axial R Chirality axis based stereochemistry where, using the Cahn-Ingold-Prelog (CIP) priority rules, the

De{lnmon: PTIOTITES (fromT MZNEST To T0West) of The SUDSTTUENT atoms XISt I a CIOCKWISE GITECTion.

Axial S Chirality axis based stereochemistry where, using the Cahn-Ingold-Prelog (CIP) priority rules, the

Definition: priorities (from highest to lowest) of the substituent atoms exist in a counter clockwise direction

RALEMIC Racemate

Definition: An equimolar mixture of two enantiomers. A racemate is optically inactiye:

EPIMERIC Epimeric Centres

Definition: A particular kind of diastereoisomers that differ in their stereocheniistry at only one chirgl centre;

the stereochemistry at all other chiral centres is identical.

CislTrans Geometry

SQUARE PLANAR 1
Definition:

Square Planar 1 Molecular Geometry
Square planar molecular geometry where the Cahn-lugold-Prelog (CIP) priority of the dofor atom
directly across from the priority 1 donor atom is-alse 1.

SQUARE PLANAR 2
Definition:

Square Planar 2 Molecular Geometry
Square planar molecular geometry where the Cahn-Ingold-Prelog (CIP) priority of the door atom
directly across from the priority 1 donertatom is 2.

SQUARE PLANAR 3
Definition:

Square Planar 3 Molecular Geometry
Square planar molecular geometty where the Cahn-Ingold-Prelog (CIP) priority of the dofor atom
directly across from the priority 1 donor atom is 3.

SQUARE PLANAR 4

Square Planar 4 Molecdular Geometry

Definition: Square planar molecular geometry where the Cahn-Ingold-Prelog (CIP) priority of the dojor atom
directly across from’the priority 1 donor atom is 4.

OCTAHEDRAL 12 Octahedralil2-Molecular Geometry (Trans Octahedral)

Definition: Octahedral molecular geometry where the Cahn-Ingold-Prelog (CIP) priority of the lowest priority
donor atom directly across from (trans to) a priority 1 donor atom is also 1 and the priority of the
donor/atom across from (trans to) the highest priority atom in the plane perpendicular to|this
reference axis is 2.

OCTAHEDRAL 22 Octahedral 22 Molecular Geometry ( trans Octahedral 22)

Definition: Octahedral molecular geometry where the Cahn-Ingold-Prelog (CIP) priority of the lowest priority
donor atom directly across from (trans to) a priority 1 donor atom is 2 and the priority of{the donor
atom across from (trans to) the highest priority atom in the plane perpendicular to this rdference
axis is 2.

OCTAHEDRAL 21 Octahedral 21 Molecular Geometry (trans Octahedral 21)

Definition:

Octahedral molecular geometry where the Cahn-Ingold-Prelog (CIP) priority of the lowest priority
donor atom directly across from (trans to) a priority 1 donor atom is 2 and the priority of the donor
atom across from (trans to) the highest priority atom in the plane perpendicular to this reference
axisis 1.
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The Stereochemistry of mononuclear complexes is expressed by means of special
descriptors formed from abbreviation for the central atom geometry and the
coordination number.

Coordination bonds of the shared-

Polyhedral symbol Representation )
electron-pair type are shown as arrows
l 2 directed towards the central atom Cisplatin
™4 M or M (Fig. B) and for Oxaliplatin (Fig. C)
0 N
~ 7
SP4 M cl ATS]
, 3
/PI\
| .. cl NH3
TEFY-5 Y
| ~~
H, H
| . 0 0 N-..
SFY5 M N #
L /F’t“M
o o] N¥_
| >
oC-6 Mo
- | ~~ T-4: TetrahedralComplexesare described by
chirality symbols (R)and (S); theyare shown
[ In the sameway as stereogenic carbon atoms.
PEPY-T 7"["'-\, SP-4: square planar complex: 4 co-ordination

lintks are shown in the plane of the paper;

TBPY{5: trigonal bipyramidal complex. The reference axis is shown in the plane ofthe paper; ofthe 3 other, equatorial ligands, 1is
assurped to be alsoin plane of the paper. 1in front and the other behind it,
SPY-5|: square pyramidal complex; 0C-6: octahedral complex; PBPY-T: peritagonal bipyramidal complex.

Figure B.13 — Stereochemistry ofmononuclear complexes

B.5.5.2 General aspects of stereochemistry

Stereochemistry is concerned with the 3-dimensional arrangement of atoms in molecules, and stereoisomers pre
isomers with no difference in connectivity or bond multiplicity, but whose atomic special arrangements diffef. A
broken ling denotes a bond projecting behind-the plane of the paper and a filled wedge denotes one projecting in
front of that plane. A line of normal thickness denotes a bond lying in the plane of the paper, see Figure BJ14.
Isomers cah be classified in Stereoisomers (Enantiomers and Diastereomers), Geometric isomers, Conformers gnd
Constitutional isomers. The definitions are described B.2. In the following sections Stereoisomers and Geomefric
isomers will be discussed.

B.5.6 Gepmetric isomeérism
B.5.6.1 (E/Z) isomierism
Compoundp contdining carbon-carbon double bonds are represented as lines at an angle to each other. The

representa':ion of (E/Z) isomers shows that the (Z) configuration produces a bend in the chain whereas the |(E)
configuratiomdoes ot Figure Bri# presentsexampie t=Phenyt=t;3-pemntadierre:
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H CH,

“trans-trans” “trans-cis” “cis-trans” “cis-cis”

ould be noted that the hydrogen atoms attached to the two carbon atoms forming the double®ond
itted in the case of (E/Z)-isomerism. The same convention is used for the isomers of imines /- oximes
hpounds containing several bonds, as in Figure B.15.

.6.2  Cis-Trans Ring-isomerism
trans Ring-isomerism (chirality) is defined for a molecule with a plane of symnietry as the existenc

s isomerism according to the arrangement of the substituents on a ring with respect to the plane
n Figure B.15.

Geometric Isomerism (E/Z)-Isomerism; Cis- Trdns - Isomerism

CH H;C.
Hs; \A/ 3 3 N
CH )K/ CH
\)ﬁ Mo )K/ 3 HyC 3
(Z)-isomer (E)-isomer (Z)-isomer (E)-isomer
Ha 0 0
\/\’r and [Z) -isomer iL"\CHa |1| \CH";
H;C ; H3C £
(E)-isomer—  signifies H H
3 \I CH3 CIS 1somer frans 1somer

& N cH
30\/YN . f\ﬁ/N
0 Hy O

5(‘.::'/Z), (Cis-, Trans)-Isomers of a substance are not necessarily present in equal amounts.

hre
hnd

e of cis and
bf this ring,

Figure B.15 — Geometric isomerism

B.5.7 Stereo-descriptors in systematic nomenclature: Substance with one centre of asymmetry

An enantiomer is one of a pair of molecular entities that are mirror images of each other and are non-
superimposable. The descriptors (R) and (S) are symbols proposed by Cahn, Ingold and Prelog (CIP) and indicate
the chiral absolute configuration around 4-coordinate (quadriligant) and 6-coordinate (sexiligant) stereogenic
centres.

NOTE

The CIP sequence rules are explained in B.2. When the enantiomeric pair is of equal amounts the pair is called

a racemic mixture or the substance is a ‘racemate”. (E.g. Amlodipine, Figure B.12). The element group capturing

Am

lodipine besilate are described in B.6.1, tabular example 1.
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B.5.8 Substance with two centres of Asymmetry, Epimers, Diastereomers

Epimers are diastereomers that have the opposite configuration at only 1 of 2 or more tetrahedral stereogenic
centres present in the respective molecular entities. If a substance has two centres of asymmetry, there are four
different stereoisomers. Two epimers of this substance have the same configuration at one centre of asymmetry
and a different configuration of the other. Figure B.16 presents an example of the enantiomer and diasteriomers of
CAS number 191226-98-9 with the CAS Registry name:

Carbamic acid, N-[(1S,2R)-2-hydroxy-3-[(2-methylpropyl)[(4-nitrophenyl)sulfonyl]Jamino]-1-
(phenylmethyl)propyl]-, 1,1-dimethylethyl ester.

NOTE At thq right-top of the figure a section of the chromatogram is presented obtained by an HPLC-Chiral column
experiment,|showing that the properties of the diastereomers differ from the enatiomers so that both groups of steredisomdrs
could be separated.

Example of enantiomer and diasteriomers of CAS number: 191226-98-9

CAS Register name:

Carbamic acid, N-[(18,2R)-2-hydroxy-3-[(2-methyIpropyl})[(4-nitrophenyl)sulfonyllamino]-1-
(phenylmethyl)propyl]-, 1,1-dimethylethyl ester;

Other name:
tert-Butyl [(15,2R)-1-benzyl-2-hydroxy-3-[isobutyl[(4-nitrophenyl)sulfonyJamino]propyl]
carbamate
Mol. formula: C;sH;sN;0,5; Mol. weight: 521.63 Da |
A
Left: lllustrative structure from.the ‘CAS
__ Redgister, of substance no 191226-98-9;
"%i” By Bt Below: the (1S, 2R) enantiomer .
P corresponding to the strdeidre of substance
= -4 no. 191226-98-9 andithe (1R, 28) J;Lo .']’.
| : enantiomer and bethvthe (15. 2S) and AR
i-Fo CE (1R, 2R) diasterégmers of 191266-98-6.
N e
MNOs MOy MOy Ny
: 20 0 : ;20
. \"" O>_’s/“\,,:/\pl{,5\\o OLN \._é/’“‘xN.—S;o O&_N/“\r"xm,s\\o

jTu 0'1'< /IT\, —(\ /I\“ 0H<

18, 2R) enantiomér (1R, 25) enantiomer (15,25) diastereomer (LR 2R) diastereomer
Figure B.16 — Stfuctural representation of substances with two asymmetric centres

B.5.9 Anpmers
A special fase of epimerism is that of anomerism of sugars. Anomers are defined as diastereoisomers| of

glycosides,|hemiacetals or related cyclic forms of sugars, or related molecules differing in configuration only at -1
of an aldosg, C-2 of a 2-ketose, etc.

In ISO/TS 19844, 4.8 the structural representation of glucose in the crystalline state is provided as well as the
introduction of an anomeric Ci-atom after cyclisation of D-glucose and representation of D-glucose in the Haworth
projection, as in Figure B.17. In Figure B.18 the structure of the disaccharide lactose is shown. The O-Glycosidic
bond is a type of covalent bond that joins a carbohydrate (sugar) molecule to another group, which may be
another carbohydrate. In the Haworth-projection C*1-OH group is cis to the Cs-CH20H group resulting in the -
anomeric form.

In Figure B.19 the examples of anhydrous a-lactose (f-D-Galactose, a-D-Glucose connected by a B-glycosidic

bond) and anhydrous B-lactose (f-D-Galactose, 3-D-Glucose) will be presented in accordance with the ISO/TS
19844 Implementation Guide, 4.9 Example a-, and -Glucose anhydrous. The examples provided in Figure B.19
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are for the comparison of the Haworth presentation of structures to the “correct” presentations of the same
substances. The structural representation as presented in Figure B.19 should be provided. Note that none of the
electronic structural representation understands Haworth projections.

Representation of D-glucose (Top) and Introduction of a chiral centre at the anomeric Cl-carbon atom
(Bottom). Cyclization of the open-chain form results in a D-glucopyranose molecule with two possible
configurations at the anomeric C1 atom designated o and B. In the Haworth projection below the B-form is
shown.

Exam ple DEXTROSE (GLUCOSE): Exists as three separate substances in the crystalline state. For a
crystalline substance one of the following represent ations should be chosen.

OoH

ALPHA -GLUCOSE ALPHA -GLUCOSE BETA -GLUCOSE
MONOHYDRATE ANHYDROUS ANHYDROUS

cyclization of D-glucose

H (o] 6
L eF HOCH, H*'B - "
5 AN 4 nucleophilic OC 2 Le H &
y: an w7 0’;) attack on re face ;9 0H
i HO——H H \ - |
H o HB* » ' 1 B

t H—]—OH S "N AN

HO K
s H—1—OH I O:H

CH
. Chion p-p-glucopyranose
Fischer projection Hawaorth projection chair conformation
open-chain form ring (hemiacetal) form. p-D-glucopyranosg

Figure B.17 — Structural representation of a- and 8 Glucose and a-Glucose monohydrate and inf Haworth
projection
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In the Haworth-projection the C";-OH group is trans to the C:-CH20H group resulting in the a-

anomeric form: Anhydrous o-lactose.

When the C'4-OH groupis cis to the C;-CH20H group resulting in the B-anomeric form:
Anhydrous p-lactose. At the anomeric center of the p-D-Galactose unit a B(1— 4) glycosidic bond
is formed. Afthe bottom a second example for the B(1—4) glycosidic bond is presented for
Cellulose. The repeating unit of the Cellulose monomer is f-D-Glucose.

(B-D-Galactose) (a-D-Glucose)

CH-OH

(B-D-Galactose)

(B-D-Glucose)

CHoOH

o [T
il f f:a R = M
oM o— oM = ]
o oH o
OH oH T S
S OH

Anhydrous a-lactose

{(3-D-Galactose) (a-D-Glucose) e
o HO
anomeric CHOH anomeric L
carbon > carbon DO H
o HO OH
CHLOH |
pr = O
a2/ 'B. . i S OO
~glycosidic
oH bond oH OH
Anhydrous a-lactose HO/_ OH A

a- actose, anhydrous, having d-configuration

the anomeric centre of the Glucose unit (Green area).
D-beta-D-Galactopyranesyl-alpha-D-glucopyranose

s Number: 14641.93-1 UNII: MJF4JAT10B

InChi Key: GUBGY TABKSRVRQ-XLOQQC SPSA-N

Mpl. Form.: C@H2%044; Mol. Weight.: 342.3 g/mol.

HO

?it)} >umu oH

Figure B.18 — Haworth projection of a- and p Lactose anhydrous

a-Lactose, B-Lactose, a-D-galactose, B-D-galactose in absolute
Structural Representation in accordance with the ISO/DTS 19844 . Section 4.9

Aanhydrous B-lactosae

Haworth'projection of Cellulose
B-(1¢4) glycosidic bond

HO

o T
N S
.,,_,,, "l oy
OH

B-Lactose, anhydrous, having B-configuration

at the anomeric centre of the Glucose unit (Green area).
4-0O-beta-D-Galactopyranosyl-beta-D-glucopyranose
Cas Number: 5965-66-2; UNII: 13Q3A43E0S

INChi Key: GUBGYTABK SRVRQ-DCSYEGIM SA-N

Mol. Form.: CizHz2044; Mol. Weight: 342.3 g/mol.

o OH

HO

var,
Y i

=

=
.4
C

HO JH

a-D-galactose

D-galactopyranose having a-configuration

at the anomeric centre (Green area)

Cas Number: 3646-73-9 UNII: TIOF6H4HTT
InChiKey: WQZGKKKJIJFFOK-PHYPRBDB SA-N
Meol. Form.: CsH120s; Mol. Weight: 180,15 g/mol.

OH

B-D-galactose
D-galactopyranose having B-configuration

at the anomeric centre (Green area)

Cas Number: 7296-64-2 UNII:RQEBK52J6TA
InChiKey: WQZGKKKJIJFFOK-FPRJBGLDSA-N
Mel. Ferm.: CsH1205; Mol. Weight: 180,15 g/mol.

Figure B.19 — a- and B-Lactose, a-D- and f3-D-Galactose in accordance with ISO/TS 19844
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B.5.10Substance with more than two centres of Asymmetry (Mixture of stereoisomers)

In ISO/TS 19844, 4.8.4 the user guidance reads that mixture of stereoisomers shall be represented explicitly as a
mixture of substances with absolute stereochemistry. In the case the absolute stereochemistry is unknown the

substance definition should be marked as “Incomplete”.

Next example of Misoprostol will provide the information needed to comply as a “complete” representation.

The EP, current edition, defines Misoprostol as:

STA-hvaroxv=24-

Chermitca d er—Mixtureo C 1 T 2ZRS, OR ctITOXI0
5-dxocyclopentyl] heptanoate and methyl 7-[1RS, 2RS, 3RS)-3-hydroxy-2-[(1E, 4SR)-4-hydroxy-4-mét
enyl]-5-oxocyclopentyl] heptanoate.

Thp FDA-SRS refers to: (+/-)-METHYL (1R, 2R, 3R)-3-HYDROXY-2-((E)-(4RS)-4-HYDROXY-4-METHYL}

OC[FENYL)-5 OXOCYCLOPENTANEHEPTANOATE.

Other name: PROST-13-EN-1-0IC ACID, 11, 16-DIHYDROXY-16-METHYL-9-0X0-, METHYLESTER, (11.
13E)-(+/-)-

IUPAC Name: methyl 7-[(1R, 2R, 3R)-3-hydroxy-2-[(E)-4-hydroxy-4-methyloct-1-enyl]-5-oxocyclopent
heptanoate+

Madlecular formula: C22H3s0s;

Mdlecular weight: 382.5;

Unjit: g/mol

CAP Registry number: 59122-46-2;

Cogle: UNII: 0E43VO0BB57

Chjrality: Misoprostol has four chiral centres. The presence of 24 =*16 stereoisomers is thus possible. F
16 enantiomers compose Misoprostol [methyl (13E)-(+)-11, 463dihydroxy-16-methyl-9-oxoprost- 13-e

rt-1-enyl]-
yloct-1-

1-
ALPHA.

yl]

ur of the
h-1-oate]

The centre at Ci6 is epimeric and the centres at Cs, €11 and Ciz are controlled relative to each othler with cis

suBstitution on the cyclopentanone ring. Misoprostol.sitherefore a mixture of four stereoisomers, Figuj

NO['E When possible, the structure should contain'the numbering of the Carbon atoms in case of complex str
(e.g. difference in the conventional prostaglandin ntmbering of the carbons and the numbering used by IUPAC and
with the oxocyclopentyl ring (1 to 5), and counting-the side chains separately.

e B.20.

uctures.
EP, starting
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INN: Misoprostol; Mol. form.: C,;H;505 ; Mol. weight: 382.5g/mol.; CAS: 59122-46-2

USAN: (+)-(11a, 13E)-11,16-dihydroxy-16-methyl-9-oxoprost-13-en-l-oic acid, methyl ester

EP: Mixture of methyl 7-[(1RS, 2RS, 3RS)-3-hydroxy-2-[(1E,4RS)-4-hydroxy-4-methoxloct-1-enyl]-5-
oxocyclopentyl] heptanoate and methyl 7-[1RS, 2RS, 3RS)-3-hydroxy-2-[(1E, 4SR)-4-hydroxy-4-
methyloct-1-enyl]-5-oxocyclopentyl] heptanoate

-
)

Fig. A, conventional prostoglandin numbering system

\/\/\j\ /c "
o
.¢“\h
HO “‘\\C H,
5 . CHy
g
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B.5.11Conclusion for the Key elements

In order to

(Ror S and
the materid

For all che

should be

image of t

molecular

B.5.12De

Figure B.21
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OH
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o
P
Ho b o sl -2'1
™ HO=+__—~___CHy
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its epimer at C* and their anantiomers

EP. Representation of the epimeric

mixture at C* (4RS)(4SR)

CH
\/\/\j\ ¢
o
o

HiCay  cOH

CHy

11 (R), 16 (R)

H
. HOy, i€t
gy £H;

11(8), 16(s)

rision tree for a new Substance ID

4 sterglspmers:
Methyl~11(R), 16(S), 13 (E) -
Ih16-dihydroxy-16-methyl-9-
Ox0porst-13-en-1-oate
(active)

Methyl 11(R), 16(R), 13 (E) -
11,16-dihydroxy-16-methyl-9-
oxoporst-13-en-1-oate
Methyl 11(S), 16(R), 13 (E) -
11,16-dihydroxy-16-methyl-9-
oxoporst-13-en-1-oate
Methyl 11(S), 16(S), 13 (E) -
11,16-dihydroxy-16-methyl-9-
oxoporst-13-en-1-pate

Figure B.20 — Structural representation of Misoprostol

assign a Substance ID for a chemicalsubstance, a complete covalent structure with all stereochemis
E or Z and sn) defined is needed. The stoichiometry (mole ratio) of counterions or solvates present
1 should also be provided.

mical substances a mglecular representation (Mol file, SMILES, InChl, ChemDraw) of the substa
brovided with all ster€ochemistry assigned or sites of unknown stereochemistry identified. An actjual
he structure can.b® provided in an accompanied document (4.8). In addition to the structure
ormula, molegular weight, and systematic name should be provided at the structural representation

provides a decision tree for the conditions of elements needed which might help in the choice whet

try
in

nce

the

ner
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DECISIONS FOR ASSIGNING A NEW IDENTIFIER

Example: Substance Elemental Composition: [C,H] Substance_ID
When is a new ID Needed?

» 1) Change in elemental composition [e.g. C,H,0] YES

> 2)Same elemental composition, but different molecular weight YES
[C,H,0 mass 400 g/mol = 418 g/mol. C,H,0. Hydrate

(Isotopes F = 15F (*8Fludeoxyglucose ):

» 3) Same elemental composition, same molecular weight, YES
different stereochemistry [e.g. Isomers]

Group 1 Specified Substance \IB

» 4) 5ame elemental composition, same molecular weight,

same stereochemistry, different physical form YES
[e.g. polymorphic form]
Group 1 Specified Substance_ID

» 5)Same elemental composition, same molecular weight, YES
same stereochemistry, same physical form, different
technical grade [Triamcinolone, micronised]

> B)Same elemental composition, same molecular weight,
same stereochemistry, same physical form, Group 3 specified Substance_ID
technical grade [Triamcinolone, micronised], EP<r USP YES

Figure B.21 — Decision tree for)a new Substance ID

B.pDiscussing other elements of importance regarding the characteristics of a sybstance
B.6.1 Introduction
At [the ISO 11238 specified substance Group 3 Information level vegetable oils are captured as dgscribed in

several Pharmacopoeial monographs e.g.\Olive Oil, Virgin EP and Olive Oil, Refined EP Definition Olive|Oil, Virgin:
Fatty oil obtained by cold expression or.other suitable mechanical means from the ripe drupes of Olea epropaea L.

These types of substances are discussed in detail in ANNEX E Structurally Diverse Substance, herbal
B.6.2 Naming Vegetable Oils

The business rules forynaming of vegetable oils are described in ISO/TS 19844 Section Structurally Diverse
Sulbystance, herbals)5/5.1 and in the section Source material (4.10).

NO[E Thé\information model for Structurally Diverse substances has to be updated in the Main body dociment of the
ISO)/ TS 19844:as by the latest version and in the ISO 11238 standard.

Sinfe’in the next version of the Implementation Guide a proposal will be made to include both the information fqr the herbal
drh a—term-used-here-inpreference-to-herba H-B-Sah-ee—a-a he-herbal preparation—a 22% 222 .ationlevel.
Additional herbal drug and herbal preparation information can be included in the Substance_type Structurally Diverse
specified substance Group 1 information level. This is needed to capture the marker and signature substances at this level in
order to comply with the Regulatory regulation.

Within this Annex, the terms Substance and specified substance are used as defined by ISO 11238. The terms
herbal drug (herbal substance) and herbal preparation are used as defined by pharmacopoeias, and will both be
captured at the Substance level. In addition, a more basic unit, comprising unprocessed, fresh material of a single
species or infraspecies (occasionally a genus) + part, with no affiliation to any particular pharmacopoeia, will also
be captured at the Substance level; for clarity, these will be referred to as Substance (fresh) in this Annex, The
information model also accommodates fraction information at the substance level. The element <Fraction> will
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be considered as two herbal preparation_Types: <0il, Exudate, Juice> or <Extract>, each requiring different

informatio

n.

Specified substance group 1 includes additional information for substances and multi-substance material.

Additional

information for herbal drugs and for herbal preparations e.g. additional information for an extract such

as extraction solvent composition, herbal Drug/ herbal extract ratio will be captured at this level along with the
constituents and marker or signature substances.

Specified substance group 2 will capture manufacturer information along with limited manufacturing information.

Specified s
in a Pharm

hcopoeia or imposed by a given regulatory agency.

The high-lgvel information as is laid down in the ISO 112338 Substance standard is unchanged as is,presented in

Figure B.23.
class Structufally Diverse Substance /
\\
GLYJOSYLATION STRUCTURALLY DIVERSE ’\ PROPERTY
+BLYCOSYLATION_TYPE | , . 3 COMMENT | i AL
+ N_GLYCPSYLATION § - 2 : :ﬁgfmgéuam
scaLvcheriATON A SN ool ey amr by + SUBSTANCE_NANE
= @i g af iher consifuents. :: + AMOUNT_TYPE
0.
ki P 1
REFERENCE_SOURCE —
MOLECULAR_WEIGHT AMOUNT
+ PUBLIE_DOMAIN o
+ REFERENCE_SOURCE_TYPE 3 + AVERAGE
+ REFEAENCE_SOURCE_CLASS 'ﬁ%ﬁ“ﬂ—.ﬁlgﬂ-ﬁ?m + LOW_LIMIT
+ REFERENCE_SOURCE_ID O DUN‘IMT‘:“EE - + HIGH_LIMIT
+ REFERENCE_SOURCE_CITATION N~ - + UNIT
+ NON_NUMERIC_VALUE
N\
MODIFICATION ’SDLRCE_HATERLM.
\@
& ) nctes
. RS . islanial kom which a substance is danved
z:’:f fEraverhia modiicatin b2 4 Plaase, refer b the SOURCE MATERIAL
in s document.
Plieaze, refer lo (he MODIFICATION L il
dlagram ir] this documant, |

Figure B.22 —Information model for the unique identification of Substance Type: Structurally Divers

In Figure B

154

W

23the Substances subclasses are shown belonging to the Substance Type: Structurally Diverse.
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Examples of Substance
classes belonging to
Substance Type:
Structurally Diverse

Figure B.23 — Examples of Substance classes belonging to Substance Type: Structurally Diverse
B.4.2.1 Example Olive 0il, Virgin

Oliye Oil, Virgin EP is defined as a herbal preparation (because it has been obtained by expression). There is no
defined herbal drug for this herbal preparation, but instead it's source material is the ripe drupes (frpit) of Olea
eurnopaea L.

For the purposes of the ISO 11238, the herbal preparation is defined as a Substance as [<Scientific
genus/binomial /trinomial without Author>,<Part(s)>,<Fraction>], i.e. Olea europaea, Fruit, Oil.; Common name:
Oliye Oil, Virgin. The source material for the herbal preparation, with the relationship of Parent fubstance,
giving the Substance Role the value’sParent>, is a separate Substance (fresh) defined as [<Scientific
genjus/binomial/trinomial with Author>,<Part(s)>], i.e. Olea europaea L., Fruit.

The name [<Scientific genus/binomial/trinomial with Author>,<Part(s)>] refers to a Substance Nanpe in terms
of fhe ISO 11238 that is not ah official name in any pharmacopoeia or other legislation. The inclusion of the author
is tp ensure that it is not confused with the official names for herbal drugs and herbal preparations which are also
defiined as Substances by+the ISO 11238. The scientific element of the name is usually a binomial (species), but
maly be a trinomial_(infraspecies such as a variety or subspecies) or a genus, as appropriate, together with the
author of the namexThe Part element of the name should be chosen from a CV consisting of a restricted number of
terns.

Taxonomi¢ information, particularly the scientific name of a medicinal plant, is essential for defining herbal
substances in medicinal products. The Kew Gardens Medicinal Plant Names Services (MPNS) should be the
authoritative source for all scientific names and should also maintain a list of plant parts and frpctions. A
confrolled vocabulary for medicinal plant taxonomy has been developed and will be mamntained by the Kew
Gardens Medicinal Plant Names Services. A submitter should choose the current accepted scientific name
provided by MPNS.

The name [<Scientific genus/binomial/trinomial without Author>,<Part(s)>] refers to a Substance Name in
terms of the ISO 11238 and is the equivalent to a herbal drug Name. There is no such Substance Name for Olive Oil
in this example from the EP, although other pharmacopoeias might define a herbal drug for Olea europaea, Fruit.

The name [<Scientific genus/binomial/trinomial without Author><Part(s)>], [Fraction] refers to a Substance

Name in terms of the ISO 11238 and is equivalent to an herbal preparation Name. The herbal preparation
Name has two herbal preparation Name_Types; one for the Substance fraction: Oil, Exudate, Juice and one for the
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Substance fraction: Extract. This is done to differentiate between the cardinalities of the herbal
preparation_Types.

The herbal preparation-Substance (fresh) is a two way relationship. The herbal preparation_Type <Oil, Exudate,
Juice> is prepared from one Substance (fresh).

Note that several herbal preparations, e.g. Juices, can be a mixture of separately obtained juices obtained from the
herbal substances and mixed after expression. The final preparation is then a multi-substance material which is
captured at the Specified substance Group 1 level.

The herbalpreparation—TFype act>—camrbeprepa - drugs—anrdby-o

extraction |steps and by one or different extraction solvent compositions. Only the first extraction solvent
composition is used in the element solvent. Further details of the herbal preparation and herbal @xug pre
described in the ANNEX, Structurally Diverse substances, herbals.

For the heybal preparation Olive Oil, Virgin the result of the information model will read:
Substance| ID: HJFTE78543 (Artificial ID); (UNIl: 6BUYK2W1W1E)

Substance|Name (herbal preparation name): Olea europaea, Fruit, Oil

Substance|Name_Type: Other

herbal preparation_Type: Oil

Substance|Name: Olive 0Oil, Virgin

Substance|Name_Type: Official (for further elements see tabular format)

Parent SuIstance_ID: OLIJF5643S

Parent Substance_Name: Olea europaea L., Fruit

NOTE 1) Th¢ value Oil is appropriate here. The herbal preparation_Type is valid\for: Oil, Exudate, Juice with the cardinality
(1,1).

The relatiopships between the ISO 11238, ISO/TS 19844 Structurally diverse description and the Substance
(fresh) and Substance (herbal preparation) for Olive Oil, Virgin\is represented in the Figure B.24.

For compafison, the relationships between the 1ISO 11238;1SO/TS 19844 Structurally diverse description, and the
Substance (fresh), Substance (herbal drug) and Substanee (herbal preparation) for Ginkgo biloba, Dry Extract is
representef in the Figure B.25.

Further defails and discussion is described in the Structurally Diverse substances, herbal ANNEX.
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ISO/DTS 11238 Information model for the unique identification of the Substance_Type:
Structurally Diverse, Substance (fresh) / Herbal preparation

STRUCTURALLY DIVERSE i SOURCE_MATERIAL
+ COMMENT 1 notes
notes I Materini fom which a8 substance is derived.
Complex mixture that cannot be fully described by m:{mmfﬂlféﬂk
| enumerating all teir consttuents.
e b - Substance_ID: OLIJF5643S
Substance_Name:
SOURCE_MATERIAL PART =
DECE MatEmal cia o-l= seoy [<Scientificgenus/hinamial/trinamial
* SOURCE r,mTERlnr_'Tva + PART_LOCATION % : = & L
+ oRGANSMID with Author>,<Part(s)>] : ,\9_)
i S?SE\NCI}T”P:"EZ{\F'_‘;MGE FRACTION O!ea europaea L.. Fruit
0.*| *+ MATERIAL_TYPE 2 ‘(k
+ FRACTION Substance Name Type: &h r
.-
oRGANISM Substance Information Levek
g Herbal Preparation_Type:>Qil, Exuduatie, Juice
. oRoer =
- FAMILY
L Sces Substance_ID: HITE78543 O\
L SPECES PARENTHETICAL ALTHOR YEAR Herbal preparation_Name: &,
+ SPECIES_PRIMARY_AUTHOR 5 — z . = - =
+ HYORID, SPECIES. WATERIAL GRGANISM.ID [<Scientific genus/binomi \ﬂ'lnomlal without Authjor>,
+ HYBRID_SPECIES_PATERNAL_ORGANISM_ID . - -
+ HveRoTveE <Part(s),<Fraction>] : @lea europaea, Fruit, Oil
 RASPECI PARENTHETICAL AUTHOR Substance name_T Other
+ INF ECI _F‘-_‘«FI?.ENTS[T:CAL AUTHOR_YEAR .
e A il Parent_ID: OLUUF56435
Parent substan&Q_Name: Olea europaea L., Fruit
(0.4

Figure B.24 — Information model for Structurally Diverse, Substance (fresh) /herbal preparnation

ISO/DTS 11238 Information model for the umique identification of the Substance_Type: Structurally
Diverse, Substance (fresh)/ Herbal preparation_Type, <Extract_Type> Substance Information levgl
Herbal preparation_Type <Extract_Type>: Specified Substance Group 1 Information Level
Information flow: Substance, Herbal Drug, Herbal Preparation, Herbal Preparation SSG1

SOURCE_MATERIAL Substance@‘.\\lsspmsmeq Substance_ID: 67BGDSDF9H
notes Substance_“Name: Herbal Drug_Name:
Moterisl fom vtsich 8 subatance is denved. [<Scientific‘genus/binomial/trinomial with [<Scientific genus/binomial/trinomial withhout
M.-::r,ulmsm_unsmu <Paﬂ(5)>] . AuthOP,<FaI‘t(5)>] E (
o biloba L., Leaf (Note: Leaf = fresh leaf) Ginkgo biloba, Dry Leaf
ubstance Name_Type: Other Substance Name_Type: Other

7\ Parent substance_ID: 45SPM3HJ6Q

lass Source Material

Herbal Preparation_Type: <Extract> Substance information Leyel.
et Dt SARE The Parent_ID is depending on the starting material used for the|herbal
: :gﬂzgi ¢ : ::fnil LOCATION preparatlon
+ SOURCE
: Shom Substance_ID: 2375GIKE9A
; o] u-w::i::" Herbal Preparation_Name: [<Scientific genus/
* FRACTION binomial/tirinomial without Author>, <Pari(s)><Extract_Type>
0. [Ginkgo biloba, Leaf, Dry Extract
ORGANISM Parent substance _ID: 458SPM3HJ6Q or 67BGGD$DF9H
- :INGD‘O‘.!
T Specified Subsm—emupﬁ—hﬂcmﬁon—teveh—l
A Herbal Preparation_Type: <Extract_Type>, <additional Information>;
+ GENUS
+ SPECIES
T s VEAR Specified Substance Group 1_ID: GIKSD6724E
e et [<Scientific genus/binomial/trinomial without Author>, <Part(s)>,
s el et <Extract_Type>, ,Extraction solvent_Composition>,<Unit> <Herbal
1 NFRASSECIRIC_TYPE Drug (substance)-Extract-Ratio>, <Unit>] e.g.
At Ch A AT ADTTR [Ginkgo biloba, Leaf, Dry Extract, Acetone-Water (60-40 w,w) (65-37 = 1, w,w)]
L Mmasmrciric prmemy AvmanrerrEs L Substance Name_Type: Other
+ INFRASPECIFIC_PRIMARY_AUTHOR_YEAR

Parent substance_ID: 2375GIKE9A

Figure B.25 — Information model for Structurally Diverse, Substance (fresh) /herbal preparation and
herbal preparation at the specified substance Group 1 level
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NOTE Note that at the Substance level the Ginkgo biloba L., Leaf is per definition always the fresh material. Consequently,
Ginkgo biloba, dry leaf is a herbal drug and is considered to be captured at the Substance level and will therefore have a distinct
Substance ID from the fresh leaf.

Captured at the Substance Level:

Ginkgo biloba L.: = Substance (fresh material)

Ginkgo biloba, Leaf: = herbal drug (dry material as defined by the pharmacopoeia)
Ginkgo biloba, Leaf, Dry Extract: =herbal preparation (as defined by the pharmacopoeia)

Captured at the specified substance Group 1 Level:

Ginkgo biltﬁammmmwwﬁwier
for registrgtion).

Additional information for more elements at the Substance level for the Substance Olea europaea L., Fruit and thje
herbal preparation Olive Oil, Virgin is provided in Figure B.26.

Substance (fresh)/ Herbal preparation
Herbal preparation

Substance_ID: HITE78543

Substance Type: Structurally Diverse’Substance, (Herbal
preparation)

Substance_MName: Olea europaéa) Fruit, Oil
Substance Name_Type: Othér

Scientific _Name: Olea ewrapaca L.

Plant Part: Fruit

Element Group Fraction:

Fraction: Oil.

Substance Name (Bepeat): Olive Oil, Virgin
Substance Name_Type: Official

Parent Substance ID: OLIIF56435

Parent Substance Name: Olea europaea L., Fruit

3 Element Group: Property (Repeat)

Sybstance (fresh)

Su
Su

pstance_ID: OLIIF56435
pstance Type: Structurally Div.

Element Group Source Material:
Sodirce material_Type: Plant
Element Group Organism:

Full Taxonomical description:

Rroperty Type Physical cD
Plantae Prdperty Mame Acid value ST
_ Substance Name Olive Oil, Virgin ST
Tracheophyta Amount Type Weight average cD

Maznoliopsida Element Group: Amount
Lamiales \ Weight Average 1.0 PO
Olescess AN Low limit 0.10 PQ
High limit 2.0 PQ
olez = Unit mg KOH/ 5 g ST

Eeuropaeae
Shecies Prim g %\) Element Group: Amount (Olive Oil, Refined)

N\ Weight Average 0.21 PQ
S Low limit 0.10 PQ
Element Group Pact: High limit 0.3 PQ
Paift: Fruit Unit mg KOH/ 10 g ST

Figure B.26 — Substance (fresh)/ herbal preparation of Olive 0Oil, Virgin (EP)

B.6.2.2 Elements to be described at the specified substance Group 1 Information level

The element group Properties is envisioned to be allocated at the Substance or at the specified substance Group 1
information level for the description of the characteristics of the Substance (fresh), herbal drug and/or herbal
preparation, Figure B.26.

Properties to be captured, related to liquids (oils) and the description can be found in B.2 of this ANNEX.

NOTE The specified substance Group 1 does not have a connection with the modification group. So it will be proposed to
introduce the modification group at the specified substance Group 1 level in addition to its existing connection at the Substance
level (Proposed Change to ISO 11238, in Figure B.27). Also the element group Property is updated with the Property parameter
attribute.
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Specified Substance Group 1 Information Level

Herbal Substance (Herbal Drug) Herbal preparation (Extract/ Fraction)

Specified Substance Group 1: Specified Substance Group 1:

Specified Substance Group 1_ID; Specified Substance Group 1_ID;

Specified Substance Group 1_Name Specified Substance Group 1_MName

class Specified_Substance_Group_1 /

PROPERTY

NO
pre
sta
inf
sub

NO

B.6

At
dr
an

Fol
the

manufacturer to submit the Release specification of the manufactured preparation.

On

PROPERTY_TTPE
PROPERTY_HAME

NON_NUMERIC. VALUE

+ PROFERTY_FPARAMETER |
R il = fnl VERSION SUBSTANCE_HAME SUBSTANCE_CODE REFERENCE_NIEORMATION
+ SUBSTANCE_NAME - "
+ AMOUNT_TYPE ! ! ! & |
o~
| [ ———]
o]  MoDIFIcATIgN
CONSTITUENT SPECIFIED_SUBSTANCE_GROUP1 1
+ SUBSTANCE_ID o + SPECIFIED_SUBSTANCE_GROUSI_ID
+ SUBSTANCE NAME + SPECIFIED_SUBSTANCE_GROUPT_NAME Sacel
+ SUBSTANGE_ROLE A
+  AMOUNT_TYPE + MATERIAL_TYPE
« FRACTION
0.1 0. 0.* F g
AMOUNT PHY SICAL_FORM REFERENCE_SOURCE REFERENCE_SOURCE_DOCUMENT
+ AVERAGE + PHYSICAL_STATE - PUBLIC_DOMAIN + REFERENCE_SOURCE_DOCUMENT_TYPE
+ LOW LT 21 |+ PHYSICAL FORM_TYPE I * T
J_LIMIT « AMOUNT_TYFE . z - aTion

Figure B.27 — Updated specified substance Group 1 information level

['E 1 In Figure B.27 it is necessary to describe the hérbal preparation “Extract” in more details compared {
paration “Oil” in order to comply to European legislation, since marker substances must be described and re
hdardised and quantified herbal preparations. Since‘the constituent group is captured at the specified substal
rmation level this information is captured heréand as a consequence a herbal preparation_Type <Extract> ha
stance Group 1_1ID and Name. Further specifications described at the SSG1 level.

[E 2 Further information and examples are provided in ANNEX, Structurally Diverse, herbals.

.2.3 Elements to be described at the specified substance Group 2 Information level
specified substance Group 2 Information level Manufacturing information will be captured. For
g this information will tie the manufacturer which collects, processes (comminuted, cutting of th

stores the herballdrug.

the herbal-preparation the manufacturer of the processed herbal drug is captured. In this Subs
Element{ghoup Reference Source Document is included. The Reference Source Document Type p

o the herbal
Ferred to for
hce Group 1
s a specified

the herbal
e material)

fance Class
fovides the

y“the Element Group Manufacturing is meant to be implemented yet up to the minimum informatid

n captured

for the attributes in this element group, see Figure B.Z8. However in future versions of the Implementation Guide
this element group can be extended up to a Manufacturing Class with the information model as is shown in Figure
B.29. The element group Manufacturing information as a class is yet allocated at the specified substance Group 4
information level in the ISO 11238. This (extended) manufacturing information is shown only for informational
purposes and is meant to capture the starting materials, impurities and the intended manufactured substance. The
information model provides information up to the element group Manufacturing.
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class Specified_Substance Group_2 /J

VERSION

SUBSTANCE_NAME

SUBSTANCE_CODE REFERENCE_INFORMATICHN

1.+

1.

a.- 0.1

SPECIFIED_SUBSTANCE_GROUP2Z

+ SPECIFIED_SUBSTANCE_GROUFZ_ID _
+ SPECIFIED_SUBSTANCE_GROUFZ_NAME Including use for Relezse
Specification
0.* 0.*
REFERENCE_SOURCE REFERENCE_SOURCE_DOCUMENT ]

+ PUH
+ REH
+ REH
+ REH
+ REH

LIC_DOMAIN
ERENMCE_SOURCE_TYPE
EREMCE_SOURCE_CLASS
ERENCE_SOURCE_ID

EREMCE_SOURCE_CITATICN

+ PUBLIC_DOMAIN

+ REFEREMCE_SOURCE_DOCUMENT_TYPE

+ REFEREMCE_SOURCE_DOCUMENT_ID

+ REFERENCE_SOURCE_DOCUMENT_CLASSNICATION
+ REFERENCE_SOURCE_DOCUMENT_LURE

TN

MANUFACTURING

Figure B.29
to now the

Figure B.28 — Specified substance‘Group 2 Information

provides the information model for the element-group Manufacturing, with extended information.|Up
model captures only the Manufacturing element group in connection with Figure B.28.
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class Manufacturing /

Material Type can be Intended

Manufactured Substance,
Impurity, Genctmdc Impurity

o

MANUFACTURING

RESULTANT_MATERIAL

RESULTANT_SUBSTANCE

MANUFACTURER_ID
MANUFACTURER_NAME
MANUFACTURING_TYPE

4+

&+

NUMBER_OF_RESULTANT_MATERIALS| 1. <]+
MATERIAL_TYPE

NUMBER_OF_RESULTANT_SPECIFIED_SUBSTANCES

FRODUCTION_METHOD_TYFE =
PRODUCTION_SYSTEM_TYPE 3
ik ot '”:i it 3 The Resulant Specified Substadnces o
|Il~ CRITICAL_PROCESS_VERSION_NUMBE R e ey o
PROCESSING_MATERIAL which can be refined ahpalyfrporphic
forms
+ NUMBER_OF_PROCESSING_MATERIALS
+ MATERIAL_TYPE
0.
1
oL
MANUFACTURING_PROCESS STARTING_MATERIAL MANUFACTURING_MATERIAL_SUBSTANEE
+ CRITICAL FROCESS_ID 1.*|+ NUMBER_OF_STARTING_MATERIALS = SL[%TN‘fiE—:E
+ CRITICAL_FROCESS_SITE 1.0 [ 5 RPN ANCE. IAME
CRITICAL_PROCESS._ ¥~ SUBSTANCE_ROLE 1.
& _APECIFICATION_TYPE s
+% AMOUNT_TYFPE
0.°
PROCES SING_EQUIPMENT 0.1
+ NUMBER_CF_EQUIPMENTS 0.” AMOUNT
CRITICAL_PARAMETER c\)\'\ . AVERAGE
+ LOW_LIMIT
+ PARAMETER e
0.* + AMOUNT_TYPE %) i LI
o 3 + UNIT
EQUIPMENT + NOMN_NUMERIC_VALUE
+ EQUIPMENT_ID
+ EQUIFMENT_NAME
+ MANUFACTURER_ID
+ MANUFACTURER_NAME
Figure B.29 — Specified substance Group 2 Information, element group Manufacturing (Red Box)
Figure B.29 specified substance_Group 2 Information level, element group Manufacturing is captured in the red
box.
B.6.2.4 Elements to'be described at the specified substance Group 3 Information level
At ppecified substance Group 3 information level the Pharmacopoeial Grade of a (specified) substance |s captured
as p specificatign as for Olive Oil, Virgin with the Specified substance Group 3 name of Olive Oil, V{rgin EP, in

Figure B.30.

Specified substance group 3_ID: JFGDRW4526 (Artificial ID)
Specified substance group-3-name: Olive Qil, Virgin EP

Reference Source Type: EP

Parent substance ID: HJFTE78543 corresponding to the:
Parent substance: Olea europaea, Fruit, Oil (= herbal preparation) which is related in turn to the
Parent Substance: Olea europaea L., Fruit (= Substance (fresh)) and corresponding Parent substance ID

(HJFTE78543).
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class Specified_Substance Group_3 /J

VERSION SUBSTANCE_MAME SUBSTANCE_CODE REFERENCE_INFORMATION

1.% 1.7 0.= 0.1

SPECIFIED_SUBSTANCE_GROUP3

+ SPECIFIED_SUBSTANCE_GROUP3_ID
+ SPECIFIED_SUBSTANCE_GROUFP3_NAME

GRADE

+ GRADE_TYFE
+ GRADE_MAME
+ GRADE_REFEREMCE_SOURCE

0. 0.*
REFERENCE_SOURCE REFERENZE_SOURCE_DOCUMENT
+  HUBLIC_DOMAIN +  PUBLIC_DOMAIN
+ HEFERENCE_SOURCE_TYFE + REFEREMCE)SOURCE_DOCUMENT_TYFE
+ HEFERENCE_SOURCE_CLASS + REFEREHCE_SOURCE_DOCUMENT_ID
+ HEFERENCE_SOURCE_ID + REFERENCE_SOURCE_DOCUMENT_CLASSIFICATION
+ HEFERENCE_SOURCE_CITATION + REFERENCE_SOURCE_DOCUMENT_URL

=\

Figure B.30 — Specified substance Group 3 Information

In Figure B.30 the information is provided to capture the grade of a substance. This group is meant to be [for
Pharmacopoeial Grades (EP, USP) Each grade will*have a separate specified substance Group 3 Identifier. Howefer
there are applications in which regulatory approval has been achieved for more than one grade and sometirhes

the sponsdr will add an extra specification, such as particle size which is not captured in the Pharmacopogial
monograply. In this case the model provides in the Reference documentation type “In House” Grade in which a
specificatidn set can be laid down covering the EP, USP as well as the intended particle size.

B.6.2.5 (live 0Oil, Refined

In the EP njonograph Olive-0il, Refined the definition reads: Fatty oil obtained by refining of crude olive oil,
obtained by cold expression or other suitable mechanical means from the ripe drupes of Olea europaea L.

This meang thatat-the substance level the source of Olive Oil, Refined (EP) is captured by the Substance (fresh)
Olea europfiea Ly Fruit, which is thus the same as for Olive Oil, Virgin (EP). For the Substance herbal preparation
the fraction ((\i]) will he rnphlrnﬂ ag:

Substance ID: KHJGHR4523 (Artificial ID)
Substance name: Olea europaea, Fruit, Oil Refined
Substance Name Type:  Other

Substance Name: Refined Olive 0il

Substance Name Type:  Official

Parent substance ID: HJFTE78543 corresponding to: the

Parent substance Olea europaea, Fruit, Oil (= herbal preparation); Common name: Olive Oil, Virgin,
and which in turn is related to the parent organism>

Parent Substance_Name:Olea europaea L., Fruit and
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Parent substance_ID: OLIJF5643S (= Substance (fresh)).

NOTE The difference between the Virgin Olive Oil (EP) and the Refined Olive Oil (EP) is a reduction of the amount of free
acids which will be captured as a modification. The result will be the difference in Grade, captured at specified substance Group
3 and probably a difference in manufacturing method captured in specified substance Group 2. There isn’t any structural
chemical modification process, such as (substitution, breaking covalent bonds, hydrogenation, etc.), but only a quantitative
change in amount of constituents being expressed in the properties. These properties are captured in the element group
Properties.

At the specified substance Group 3 level the Pharmacopoeial Grade of the substance is captured as a specification
for Olive 0Oil, Refined (EP).

The specified substance Group 3 name for Olive Oil, Refined (EP), as in B.5.2.7.2, will be:

Specified substance Group 3 ID: SDAUT12543 (Artificial ID)

Specified substance group 3 name: Olive Oil, Refined EP

Reference Source Type: EP

Parent substance ID: KHJGHR4523 corresponding to the

Parent substance name: Olea europaea, Fruit, Oil Refined and is related to the

Parent substance name: Olea europaea, Fruit, Oil; Common name; Olive Oil, Virgin, with the

Parent substance ID: HJFTE78543 (= herbal preparation), whigh\in turn is related by t
relationship <parent organism> with the

Parent substance name: Olea europaea L., Fruit

Parent substance ID: OLIJF5643S (Substance (fresh)).

B.§.2.6 Properties to be captured, related to liquids (vegetable oils)

In B3 and B4 the key elements for defining the substance aret Structure, Molecular formula, Molecular weight and
Soljd state characterisation.

For this group of liquid substances, properties such' as refractive index, solubility, viscosity, UV-hbsorption,
spgcific gravity, saponification value, acid value, peroxide value and the composition of the mixture malterial, such
as the mixture and relative quantity of the fatty=oil fraction and sterol-fraction of the oil, are essential|in defining
the specified substance, whether it is Virgin(Olive Oil (EP), or Refined Olive Oil (EP), which is essential for use in
patfenteral preparations.

In Figures B.31 and B.32 these elements are discussed regarding the definition of a vegetable oil. In Figure B.31
theg two EP grades are compared."The elements described in red are different for the grades, but important for
whiether the material can be uSed'in a parenteral preparation.

In fact the two grades are-different specified substances in the sense of ISO 11238, since the Refined Oljve Oil (EP)
is qJourced from the Vixgin Olive Oil (EP), but has been refined by a modification process in order to|remove or
reduce free acids,

In poth the Virgin Olive Oil (EP) and the Refined Olive Oil (EP) the specifications for the fractions for|fatty-acids
andl sterol-fraction are the same. Indeed not only the qualitative composition is important byt also the
quantitative composition in order to decide whether the substance is Crude Olive Oil or Refined Olive Oil. The
diffetence between the two grades is managed by testing quantitatively the other properties of the cpnstituents

VPES DY cdSU O c SOIUD Yy, UV-dDS0I'Dd C, d U vVdlue dIld pPperoxiac vdiue.

Conclusion: To distinguish between Olive Oil (EP), Virgin and Olive Oil, Refined (EP), a Certificate of Analysis and
a batch result should be provided to substantiate the submission for a specified substance Group 3 ID and as a
consequence information should be provided up to the substance level (Source material), since quantitative
results of the properties make the difference between the two types of Olive Oil.

In Figure B.32 a batch result is shown. In the red box the elements and values are captured demonstrating that

the batch complies with the quantitative values of the properties requirements. The fatty-acid qualitative and
quantitative composition as well as for the sterols composition show that the batch results comply with both the
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Olive Oil types. The results in the red box are making the difference. They show by quantitative values that the
sample complies with Olive Oil, Refined (EP).

Specifications Refined Olive Oil as specified by the applicant sponser compared to the
requirements of Olive Oil, Virgin (EP) and Olive Oil, Refined (EP) Key properties in red box

Specifications Olive Qil, Virgin & Olive Qil, Refined (EP)

Specifications Olive Oil, Virgin (EP) Specifications Olive Oil, Refined (EP)
General properties: General properties:
Apearancg: Clear, colourless or greenish-yellow Apearance: Clear, colourless or greenish-yellow
transpargnt liquid. transparant liquid.
Solubility] practically insoluble in ethanol (96%), Solubility: practically insoluble in ethanol (96%), miscibje
miscible With light petroleum (bp: 50-70°C). with light petroleum (bp: 50-70°C).
When codled, it begins to become cloudy at 10°C and When cooled, it begins to become cloudy at 10°C and
becomes p butter-like mass at about 0°C. becomes a butter-like mass at about 0°C.
Absorbarjce: MAX 0.20 at 270 nm; Ratio absorbance  Specific Absorbance: MAX 1.20 at 270 nm; \
232/270 fim > 8. Acid value: Limit test: NMT 0.3, determineden 10 g
Acid valug: Limit test: NMT 2.0, determinedon5 g Peroxide value: Limit test: MAX 10.0 (Method A)
Peroxide ralue: Limit test: MAX 20.0 (Method A) Parenteral preparations: MAX 5.0 (Method A)
Alkaline Unsaponifiable matter: 1,5 % on 5,0 g
Unsaponifjable matter:1,5 %on5,0 g | Alkaline impurities: Complies with the test [1.14.19) |
Fatty acd compofiion Specifications of the Applicant/ sponsor
Lauric acd (g 12:0) ‘g.gi ;b P PRU / P
Myristic acid (C 14:0) <0/
Myristoieic ackd (G 14:1) <005 % OLIVE OIL, REFINED
C 16:0] <005 %
Paimitc acid (c160) 078 % Ph.Eur.7, 2011, BP 2011, USP 33 - NF 28
Paimitoleic acid {C 16:1) 082 %
Mergeric 9cid {C 17:0) 0.08 % lot: 5035001
Heptadecic acid (C17:1) 011 % -
Stearic acid (C 180) 366 % |analysis results: 1 o
Oleic acd (C 18:1) 7600 % Spacic gravty (20 Ceree & 913
Lincleic acid (C 18:2) 689 % R g-:‘!vxl{(i’nd C) 1469
Lindenic acid (c183) 066 % elractive ogree p
Octadecatetraen peid (C 18:4) <005 % Absorplion al QAN 0,
Arachidic ackd c gg 0) g.;i; i lodine value 80
Eicosenoic acid (C 20:1) 101
Eicosanaciencic fcid (C 202) <005 % Saponficalln value 0.21
Eicosanetatraencic acid (C 20:4) <005 % Acd e
Behenic acid (C 22:0) 0,12 % Pordxe value complies
Erucic scid (C22:1) <0,05 % ngaponiabie Matter 1.18] %
Lignocenc acid (C 24:0) 0,06 % E“_‘J Moo —
)-SR W e AN - R AL W

Figure B.31 — Specifications for.@live Oil (EP), Virgin and Olive Oil, Refined (EP)
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Specifications Olive Oil, Refined as specified by the Applicant (Sponsor) used as an
Excipient in Cholecalciferol / 1,0 ml Refined Olive 0Oil, oral solution.
Key properties (shown in the red box)

Fatty acid composition

Laurnc ackd {C 12:0) =0,08 %
OLIVE OIL, REFINED Myristic acid (C 14:0) <005 %
Myristobeic acid {C 14:1) =005 %
Ph.Eur.7, 2011, BP 2011, USP 33 - NF 28 {<C 16:0) <005 %
5035001 Palmitic acid (C 16:0) 10.75 %
lot: 5 Paimitoleic acid (C 18:1) 082 %
- Marganc acid (S A7:0) 0,08 %
ianalﬁis results: Heptadedic acid (€ 37:4) g;; 2
Specific gravity (20 degree C) 0913 Stearic acid (C 18:0) Y X
Refractive index (20 degree C) 1,489 319‘;6 god gg :g ;? ?g-gg x
. - inolelc acl 4 1 )
Absopiion at 270 nm 0,47 LUinclenic scid (C 183) 068 %
loding vakue gﬂ Octsdecatetraen acid (C 18:4) <005 ;
Saponification value 191 Arachidic ackd (€ 20.0) 0,43
Aeacd ol i 0214 Eicosenoic acid [C20:1) 27 %
i P Eicosanadiensic acid (C 20:2) <05 %
Pern:rdc_valus plics 1 E icosanetatr senosc ackd (C 20:4) 0,05 %
Unsaponiiable Matter 138]%  Benenic acid (C 22:0) .12z %
Covour gavarner Ty Erucic acid (C 22:1) <05 %
Colour lovibond 5 1/4° yellow 10,0 Lignoceric acid (C 24:0) 06 %
Colour lovibond 5 114" red 1,0 Nervonic acia (C 24:1) <05 %
Sesamaci complies Other 20 %
Alkaling impurifies comglics Sherols in %
Walsr 0,02 %  belsslpsien” M) %
Della-T-stgmastencl 03 %
Campastanl %
Stgmasierol 19 %
Cholestern! 01 %
Slgmattenol <campesierol
* Sum of contents of beta-Shosterol, deltg T {stigmastadienal, clerosterol, sitostancl] defta 5-
avenasterol und delta 5,24-stigmastagiensl.
idaniity compilies
Purity comples

Figure B.32 — Specifications for Olive Oil, Refined by the.applicant (sponsor) documenta

I,on

B.4.2.7 Example: Identity of material, combining the elements for Olive 0il, Virgin (EP) and Olive Oil,
Refined (EP)
B.§.2.7.1 Table: Olive Oil, Virgin (EP)
Element Name Value Data Note
Format #
Elemep*ﬁroup: Substance (Fresh)
Sulpstance Type StructurallyDiverse, herbal Substance CD
Sulpstance ID OLIJF5643S (Artificial ID) 11
A&Zlement Group: Substance Name
Sulpstance Name Oled europaea L., Fruit ST )
Suli)stance Name Type Other CD
Lalllguage en CD
(;‘\'J Element Group: Substance Name (Repeat)
Substance Name Olea europaea L. CD
(Szentific Name)
Sull)stance Name Type Other CD
Laﬂlguage en CD )
<\ Element Group: Source Material
Source,Material Class Organic CD
Source Materiat Type Plamt th
Source Material State Live CD
Organism ID LHJFG63421 (Artificial ID) 11 3)
Organism Name Olea europaea L. CD 3)
Development stage Fruiting CD
Element Organism
Kingdom Plantae CD
Phylum Tracheophyta CD
Class Magnoliopsida CD
Order Lamiales CD
Family Oleaceae CD
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Element Name Value Data Note
Format #
Genus Olea CD
Species Europaea CD
Species_Primary_ L. CD
Author
Element Group: Part
Part Fruit CD
Part location Not applicable
Element Group: Substance N
Structurally Diverse, herbal Preparation, Substance (Olive Oil, Virgin EP) (\Q
Substance |D HJFTE78543 (Artificial ID) 11
Substance Type Structurally Diverse CD
Element Group: Substance Name (herbal preparation)
Substance Name Olea europaea, Fruit, Oil ST
Substance Name Type Other (5]
Language en CD
Element Group: Substance Name (Repeat)

Substance Name Olive 0il, Virgin
Substance Name Type Official CD
Language en CD
Official Namne Type EP CD
Official Nalhe Status Primary CD
Official Nalhe Domain Drug CD
Official Nathe Jurisdiction | EU,US CD
Public Domnjain Yes BL
Reference $ource Type EP CD
Reference $ource Class Official name source CD
Reference $ource Citation | European Pharmacopogeia; monograph 07/2011:0518 ST
Parent Subgtance ID OLIJF5643S (Artificial ID) 11
Parent Subktance Name Olea europaea L{Fruit ST
Substance Role Parent CD

Element Group: Fraction
Fraction | 0il | CD |

Element Group: Property
Property Type Physical CD
Property Name Relative density ST
Property Parameter Measured at 20° C. ST
Substance_[[D HJFTE78543 11 4)
Substance Name Olive 0Oil, Virgin ST
Amount Tyjpe Exact CD

Element Group: Amount
Average [Nunteric Value] 0.913 PQ
Unit Not applicable (dimensionless quantity) ST

Element Group: Property (Repeat)

Property Type Physical CD
Property Name Acid value ST
Substance_ID HJFTE78543 11 4)
Substance Name Olive 0il, Virgin ST
Amount Type Weight average CD

Element Group: Amount
Average [Numeric Value] 1.0 PQ
Low limit 0.10 PQ
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Element Name Value Data Note
Format #
High limit 2.0 PQ
Unit mgKOH/5¢g ST

Element Group: specified substance Group 3 (Olive Qil, Virgin-EP)

specified substance Group | JFGDRW4526 (Artificial ID) I

31p

Sulpstance Type specified substance Group 3 CD

spdcified substance Group | Olea europaea, Fruit, Oil EP ST

3 Name

Parent Substance ID HJFTE78543 (Artificial ID) 11 )
Element Group: specified substance Group 3 Grade

Grade Type EP CD

Grade Name (= Name of Olive 0il, Virgin ST

the EP monograph)

Grgde Reference Source EP monograph 0 7/2 011:0518 ST

oy

NO[E 1 The substance Name Olea europaea L., Fruit is equivalent with.the herbal Substance (herbal drug) Nan

®

NO[E 2 The Scientific name has the Language value en. See 4.5.3 Language in the main body document.

NO[E 3 The Organism ID and Name should be provided.by The Kew Gardens Medicinal Plant Names Services ((MPNS).

NO[E 4 Oleic Acid should be registered in the database with the minimal information for the element group Stfucture.
Element Group: Structure
Strjictural representation | Full CD
Type
Strpctural representation | In image below ED
Attachment
H-C
HaD e
Stereochemistry Achiral CD
Optical activity None ST
Molecular formula CisH340.. ST
Element Group: Molecular weight
Molecular weight method | Calculated CD
Molecular weight Type Number average CD
Amount Type Exact CD
Element Group: Amount
Average [Numeric Value] | 282.5 | PQ |
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Unit | g/mol | CD |
B.6.2.7.2 Table Olive Oil, Refined (EP)
Element Group: Substance
Structurally Diverse, herbal Preparation, Substance (Olive Oil, Refined)
Substance ID KHJGHR4523 (Artificial ID) 11
Substance Type Structurally Diverse CD
Element Group: Substance Name (herbal preparation)
Substance Name Olea europaea L., Fruit, Oil Refined ST
Substance Name Type Other CD
Language en CD
Element Group: Substance Name (Repeat)
Substance Name Refined Olive Oil ST
Substance Name Type Other @D
Language en Cb
Element Group: Substance Name (Repeat)
Substance Name Olive Oil, Refined
Substance Name Type Official CD
Language en CD
Official Name Type EP CD
Official Nathe Status Primary CD
Official Nalhe Domain Drug CD
Official Nathe Jurisdiction | EU,US CD
Public Donjain Yes BL
Reference $ource Type EP CD
Reference $ource Class Official name source CD
Reference $ource Citation | European Pharmacopoeia,.,monograph 07/2011:1456 ST
Parent Subgtance ID OLIJF5643S (Artificial 1D) 11
Parent Subktance Name Olea europaea L.,(Friit, Oil ST
Substance Role Parent CD
Element Group: Fraction
Fraction | 0il Refined | CD |
Element Group: Property
Property Type Physieal CD
Property Name Relative density ST
Property Parameter Measured at 20° C. ST
Substance |D KHJGHR4523 11
Substance Name Olive Oil, Refined ST
Amount Type Exact CD
Element Group: Amount
Average [Numreric Value] 0.913 PQ
Unit ' Not applicable (dimensionless quantity) ST
Element Group: Property (Repeat)
Property Type Physical CD
Property Name Acid value ST
Substance ID KHJGHR4523 11
Substance Name Olive Oil, Refined ST
Amount Type Weight average CD
Element Group: Amount
Average 0.21 PQ
Low limit 0.10 PQ
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High limit 0,3 PQ
Unit mgKOH/ 10 g ST
Element Group: specified substance Group 3 (Olive Oil, Refined-EP
specified substance Group | SDAUT12543 (Artificial ID) 11
31D
Substance Type specified substance Group 3 CD
specified substance Group | Olea europaea, Fruit, Oil, Refined, EP ST
3 Name
Parent Substance ID KHJGHR4523 (Artificial ID) 11
Element Group: specified substance Group 3 Grade
Grade Type EP CD
Grdde Name Olive Oil, Refined ST
Grade Reference Source EP monograph 07/2011:1456 A ST
Ca

B.6.3 Castor Oil and related products

In 1
be
an

Th
rea
the

he range from substances of vegetable origin somewhere the line has to be drawn whether these m
related to the Plant and Plant part and whether the substancé is' considered to be a mixture sy
ther substance type e.g.:

- Castor Oil, Virgin

- Castor Oil, Hydrogenated
- Castor 0Oil, ethoxylated

- 12-Hydroxystearic acid

- Derivatives produced first by transesteTification of the castor oil to methyl ricinoleate, followed
cracking to methyl undecylenate and.n-heptaldehyde.

e two last examples are obvious: the Castor Oil is used as a starting material followed by a chain
ctions and processes so that theyrelationship and the character of the Castor Oil material is no longe
processed material. These materials are then considered as single substances or as a mixture

depending on the manufacturihgprocess.

B.6

Cay
cor
exd

At
cor

.3.1 Castor 0Oil, Virgin (EP)

tor Oil, Virginis'described in the EP as: Fatty oil obtained by cold expression from the seeds of Ricin

hmunis L. with:the production specification that during the expression step, the temperature of the o
eed 50 °C:

he‘substance level the source of Castor Oil, Virgin (EP) is captured by the Substance (fresh) name Ri

hterials can
bstance or

by steam

f chemical
present in
substance

s
] must not

Cinus

himunis L., Seed.

The herbal preparation name for Castor 0Oil, Virgin (EP) will be:

Substance name: Ricinus communis, Seed, Oil with

Substance ID: JKGSDE6452 (Artificial ID); D5340Y219G (UNII);
Substance_Type: Other

Common Name: Castor Oil, Virgin,

Substance_Type: Official
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B.6.3.2 Castor Oil, Hydrogenated (EP)

Castor Oil, Hydrogenated is described in the EP as: Fatty oil obtained by hydrogenation of Virgin Castor Oil. It
consists mainly of the triglyceride of 12-hydroxystearic acid.

The Pharm

At the subs

acopoea refers to Virgin Castor Oil which connects the Plant and Part of the Plant name.

tance level the source of Castor Oil, Hydrogenated (EP) is captured by the Substance (fresh) Ricinus
communis L., Seed.

The herbal

Substance
Substance,
Substance,
Common N
Substance

B.6.3.3 Relationship Castor 0il, Virgin and Castor 0Oil, Hydrogenated

Castor Oil,

Castor Oil

component,

298.5)] sid

This proce
This proce]
modificatid

Based on t:Le properties and chemically different main constituents Castor 0Oil, Virgin and Castor Oil,

Hydrogen

NOTE
is Ricinoleic

Castor Oil, H
hydrogenatg
except for s
constituent

B.6.34 (¢

Castor 0il,

preparation name for Castor O1l, Hydrogenated (EPJ will be:

Name: Ricinus communis, Seed, Oil Hydrogenated

ID: CFDSW67453 (Artificial ID); ZF94AP8MEY(UNII)
| Type: Other

lame: Castor Oil, Hydrogenated

| Type: Official.

Hydrogenated is not like Refined Olive Oil, a special grade of Castor Oil.

has been modified (e.g. hydrogenated) by a chemical process which has changed chemically the m4
Recinoleic acid [(9Z,12R)-12-Hydroxyoctadec-9-enoic acidy{ (12-Hydroxyoleic acid), C1sH340s.

s is to be considered as a chemical modification of the Castor Oil, Virgin into Hydrogenated Castor
5s is a one step manufacturing process with Nickel as catalyst and will be captured in the elem
n group at the substance level.

ed are easily distinguished, as in Figure B.33.

Castor Oil shows optical activity and\absorbance at 269 nm and the main constituent of the fatty acid compositi
acid.

ydrogenated does not have optical activity and absorbance and the main constituent of the fatty acid is the

me of the minor gqualitative different fatty acids constituents. This is another argument for the addition of the
broup in the Structurally Diverse Information model.

astor Oil,"Ethoxylated

e chains of the triglyceride ester into 12-hydroxystearic acid; [C1s8H3603 ,(Mw 300,4)] side chains, a$
Figure B.33.

d ricinoleic acid: 12-hydroxystearic acid. The other differences of the properties have more quantitative aspect§

jor
we
in

Dil.
ent

pn

Ethoxylated is the synonym for Macrogolglycerol Rlcmoleate (EP) It is defmed in the EP as ma

ricinoleyl g

inly

macrogol r1c1n01eate and of the correspondmg free glycols It results from the reaction of castor oil w1th ethylene

oxide.

NOTE

170

The EP definition does not speak of Virgin Castor oil, but of castor oil reaction with ethylene oxide:

Characteristics:

- Appearance: clear, yellow viscous liquid or semi-solid.

- Solubility: freely soluble in water, very soluble in methylene chloride, freely soluble in ethanol (96 %).
- Relative density: about 1.05.

- Viscosity: 500 mPa-s to 800 mPa-s at 25 °C.
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One of the major properties for the identification of this substance material is the viscosity. This property is a
predominant property for the chemical Substance_type: “Polymer”. In Figure A of Figure B.33 an illustrative
representation is presented for Macrogolglycerol Ricinoleate. In Figure B.33 an illustrative representation is
presented for the polymer when the polymeric reaction between Castor Oil and ethylene oxide is longer and of a
different kind. The processed substance is a “Polymer”.

Conclusion: Macrogolglycerol Ricinoleate (synonym Castor Oil, Ethoxylated) is not a modification of Castor Oil,
Virgin but is a Substance, with the Substance_type Polymer, in view of the 1SO-11238 and is captured at the
Substance level having a Substance ID. Castor Oil and Ethylene oxide are both used as starting materials in a
polymerizing process.

Figure B.34 shows the specifications for Castor Oil, Virgin and Castor Oil, Hydrogenated .

AN A A AN T T T T .,WVY\AAM/E;.

Castor Oil, Hydrogenated, Main
Constituent : UNI: \ZF34P8MEY

Glycerol tri-12-hydroxystearic acid ester;
Mol. formula:€5;H,,,0,. Mol. weight: 939.4:
Side chaifir 12-Hydroxyoctadecanoic acid.
(synomiym: 2-hydroxystearic acid, CigH3;0;
(M, 300,4)

Castor Oil, Main constituent: UNIl: D5340Y219G
Glycerol tri-Recinoleic acid ester. :

Mol. formula: C5;H5,04 ; Mol. weight: 933.4;
Side chain: (97,12R)-12-Hydroxyoctadec-9-enoic
acid, ( synomym: 12-Hydroxyoleic acid); CigH3,0; ;
(M,, 298.5).

Macrogolglycerol Ricinoleate (synonym: Castor Oil>, Ethoxylated), contains mainly ricinoleyl
glycerol ethoxylated with 30-50 molecules of ethylene oxide (nominal value), with small
amounts of macrogol ricinoleate and of the corresponding free glycols. It results from the
reaction of castor oil with ethylene oxide.

OH o} O—(CHxCHzO),

I
\ /X O—(CH-CH;0),H

ciH -rof O

0
1} |
c[—.: rgfog\/\owwm TH;—O— (CHCH;0)—C— (CH;)CH; — CH2C HaCH(CH;)s CH;

NN NN Y

| OH
CH:__O{"\/O);{\/\/\/\_/\/\/\/\ME
0 DH

Castor Qil, Ethoxylated: figure A

i
cH -0—(CH;CH;0),, — C—(CH)7CH=CHCH;CH(CH;)sCHz

T ?—(Ci 1 CH; O
CH;=O0=—(CHzCH:0), = C——(CH3)}yCH3z — CH;CH2CH(CH3:)sCHj

Different polymerisation process: figure B

3

Figure B.33 — Structures-of the major components of Castor Oil, Virgin, Castor Oil, Hydrogenated and
Macrogolglycerol Ricinoleate (synonym Castor 0Oil, Ethoxylated)
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Specifications Castor Oil, Virgin & Castor Oil, Hydrogenated (EP)

« Castor Oil, Virgin * (Castor Qil, Hydrogenated
Definition: Fatty oil obtained by cold expression Definition: Fatty oil obtained by hydrogenation
from the seeds of Ricinus communis L. of Virgin Castor oil It consists mainly of the
Note: During the expression step, the triglyceride of 12-hydroxystearic (12-
temperature of the oil must not exceed 50 °C. hydroxyoctadecanoic) acid.

Properties tested: Properties tested:

- Optical rotation: + 3.5° to + 6.0°. - Acid value: NMT 4.0

- Absorbance: at 269 nm, NMT 1.5 - Hydroxyl value: 145 — 165

- Acid value: maximum 1.5 - lodine value: NMT 5.0

{HydroxyT value: J: minimum 160. - Alkaline impurities: Limit test

{Peroxide value: Maximum 10 - Composition of Fatty acid:

{Unsaponifiable matter: Maximum 0.8 (5.0 g)

. . ¢ palmitic acid: not more than 2.0 per cent;
Composition of Fatty acid:

¢ stearic acid: 7.0 per cent to 14.0 per cent;

i1 - palmitic acid: i 2.0 t;
pa mr. ¢ a; maIX|mum2 s percent; *  arachidic acid: not more than 1.0 per(eent;
i1 —stearic acid: maximum 2.5 per cent; i )
P ! ¢ 12-oxostearic acid: not more thans.0 per
1 —oleic acid and isomers : 2.5 per cent to 6.0 cent:
7
pe!’ cen.t, ] *  12-hydroxystearic acid: 78.0 per cent to
1 —linoleic acid : 2.5 per cent to 7.0 per cent; 91.0 per cent;
1 —linolenic acid : maximum 1.0 per cent; *  any other fatty acid: notmore than 3.0 per
1 - eicosenoic acid : maximum 1.0 per cent; cent.
1 —ricinoleic acid : 85.0 per cent to 92.0 per ¢ Nickel (2.4.31):/maximum 1 ppm.
cent;
1 —any other fatty acid: maximum 1.0 per
cent.

Figure B.34 — Specifications for Castor 0il, Virgin and Castor Oil, Hydrogenated (EP)
B.6.4 Pr¢perties to be captured, related to liquids (Gas), Nitrous oxide

Nitrous oxjde (EP) is described in the EP monograph as a'substance having a content of minimum 98.0 per cent
V/V of N2( in the gaseous phase sampled at 15°C. Thesubstance can occur as a liquid or as a gas. Although fthe
substance [is stored liquefied under pressure in¢suitable containers complying with the legal regulations the
physical fdrm is to be considered as a gas @nd captured as such at the specified substance Group 1 leyel.
Nevertheless the substance should comply with the specifications in the gaseous phase form as well as in the
liquid phase form, as in 6.1.12 Physical Fermrand 6.1.12.1 Physical State.

B.6.4.1 Elements captured at the'Substance level and specified substance Level

Element Name Value Data Nate
Format #
O~V Element Group: Substance
Substance Type Chemical CD
Substance |D NGHD56234L (Artificial ID) 11
> Element Group: Substance Name
Substance Name Nitrous oxide ST
Substance Nate Fype Offieial b
Language en CD
Official Name Type EP CD
Official Name Status Current CD
Official Name Domain Drug CD
Official Name EU CD
Jurisdiction
Public Domain Yes BL
Reference Source Type | EP CD
Reference Source Class | Official name source CD
Reference Source European Pharmacopoeia ST 1)
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Element Name Value Data Note
Format #
Citation
Reference Source URL | Notapplicable
Element Group: Substance Name (Repeat)
Substance Name Dinitrogen Oxide ST
Substance Name Type Other CD
Language en CD
Public Domain Yes BL
Reference Source Type | Martindale CD
Reference Source Class | Literature CD
Reference Source URL | https://www.medicinescomplete.com/mc/martindale/current/31 | ST
19g.htm?g=dinitrogen%20oxide&t=search&ss=text&p=1# hit

Element Group: Substance Code N
Codle 10024-97-2 ST
Codie System CAS Registry CD
Codle System ID 0049 CD
Codle System Status Active CD

Element Group: Substance Code (Repeatn\
Codle K50XQU1029 ST
Codie System FDA Substance Registration System (UNII) CD
Codie System ID 0050 CD
Codle System Status Active CD
Element Group: Substancg\(ﬁﬂséification
Domain Human Pharmaceutical CD
Sulbstance ATC CD
Classification
Suistance N01AX13 ST
Clalssification Code
Sulpstance Other general anaesthetics ST
Clalssification Type
Public Domain Yes BL
Reference Source Type | Web CD
Reference Source Class | Literature CD
Reference Source URL | http://www.whocc.no/atc ddd index/?code=N01AX13 ST
,.\V Element Group: Structure
Strpctural Full CcD
refresentation type
Strjictural See image below ED
regresentation
Attachment
= e
Element Group: Structure (Repeat)

Structural InChlI CDh
representation Type
Structural InChI=1S/N20/c1-2-3 ST
representation
Public Domain Yes BL
Reference Source Type | Web CD
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Element Name Value Data Note
Format #
Reference Source Class | Literature CD

webbook.nist.gov/cgi/cbook.cgi?ID=C10024972&Mask=1 ST

http:

Reference Source URL

Element Group: Structure (Repeat)

Structural MOL CD
representation Type
Structural See below: ED
representafion
-FDASRS-04301410562D

320000000 0999V2000

-1.5958 }2.6833 0.0000N 000000000000

-0.8814 }2.2708 0.0000N 00000000000O0

-0.0625 }1.7167 0.00000 000000000000

1230 I 00

2310000
MCHG2 2 1 3 -1
M END
Public Domnjain No BL
Reference $ource Type | IND CD
Reference $ource Class | FDA-SRS CD
Reference $ource ID 222222 ST

Element Group: Stereoqb@histry
Stereochemistry None CD
Optical actjvity None CD
Molecular Formula N20 ST
Public Donjain Yes BL
Reference $ource Type | EP CD
Reference $ource Class | Official name source CD
Reference $ource European Pharmacopoeeia ST
Citation
Public Domnjain Yes BL
C)v Element Group: Chemical
Stoichiométric | Yes BL
,\‘O Element Group: Molecular weight
Molecular yveight Calculated CD
method
Moelecularyweight Number average CD
Type
Amount Tyjpe Exact CD
,-:\‘ Element Group: Amount

Average [Nlumeéric 44 01 PQ
Value]
Unit g/mol CD

Element Group: specified substance Group 1 (Properties to be described of the Gas)

specified substance

PHJSGT785G (Artificial ID)

11

Group 11D
Substance Type specified substance Group 1 CD
specified substance Nitrous oxide, gas ST
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Element Name Value Data Note
Format #
Group 1Name
Element Group: Constituent
Substance ID NGHD56234L (Artificial ID) 11
Substance Name Nitrous oxide ST
Substance Role Parent Substance CD
Amount type Volume Percent CD
Element Group: Physical form
Physical state Gas CD
Physical form type None BL
Anjount type Volume percent v/v of Substance CD
Element Group: Amount q\)
Loy limit 98.0 PQ
Unjt per cent V/V ST
Praperty Parameter Gaseous phase sampled at -15° C. ST 2)
Element Group: Property (see figure)

Physicochemical characterisation

Solubility : 1 volume of nitrous oxide dissolves in 1,5 volumes of water.

#| Physical characteristics colourless, odourless, non flammable ggs.

+[ Molecular mass 44,003

¢| Melting point under 101 kPa (1 atm) -90,81°C

¢| Boiling point under 101 kPa (1 atm) -88,46°C

#| Critical temperature 36,5°C

#| Critical pressure 7,271 Mpa (71,99 atm)

#| Critical density 452,5 Kg/m’

+| Triple point -90,80°C sous 87,56 kPa

#| Density 0°C, P 31,29 bar (equilibrium) liquid : 904,0 kg/m’

gas : 85,76 kg/m’
Praperty Type Physical CD
Prqperty Name Melting point CD
Pragperty Parameter Measured under 101 kPa ST
Anmjount Type Exact CD
Ve Element Group: Amount
Average [Nwmeric | -90.81 PQ
Value]
Unjt Degree Celsius CD
£ V*\ Element Group: Property (Repeat)
Prapérty Type Physical CD
Property Narmme Boiting point €D
Property Parameter Measured under 101 kPa ST
Amount Type Exact CD
Element Group: Amount
Average [Numeric | -88.46 PQ
Value]
Unit Degree Celsius CD
Element Group: Property (Repeat)

Property Type Physical CD
Property Name Critical temperature CD
Property Parameter Measured under 101 kPa ST

© ISO 2015 - All rights reserved
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Element Name Value Data Note
Format #
Amount Type Exact CD
Element Group: Amount
Average [Numeric | 36.5 PQ
Value]
Unit Degree Celsius CD
Element: Property (Repeat)
Property Type Physical CD
Property Name Critical pressure CD
Amount Type Exact CD
Element Group: Amount r\“)
Average [Numeric | 71.99 PQ
Value]
Unit Atm Cb
Element Group: Property (Repeat) O
Property Type Physical CD
Property Name Critical density CD
Amount Tyjpe Exact CD
Element Group: Amount \c)v
Average [Numeric 452.5 PQ
Value]
Unit Kg/m3 CD
Element Group: Property (Repe:ﬁd -
Property Type Physical CD
Property Npme Triple point CD
Property parameter Under 87.56 kPa ST
Amount Tyjpe Exact CD
Element Group: Amount
Average [Numeric | -90.80 PQ
Value]
Unit Degree Celsius CD
Element | (ﬁoup: Property (Repeat)
Property Type Physical CD
Property Name Density CD
Property parameter At 0°C, 31.29'atm at equilibrium ST
Amount Type Exact CD
Q,U Element Group: Amount
Average [Numeric | 904:0 PQ
Value]
Unit Kg/m3 CD
Average [Numerict| 85.76 PQ
Value]
Unit Kg/m3 CD
O)\ Element Group: Property (Repeat)
Property Type Physical CD
Property Name Solubility CD
Substance ID 059QF0KOOR (UNII) 11
Substance Name Water ST
Property parameter 1 Volume part 20 °C and at a pressure of 101 kPa ST
Amount Type Number average CD
Element Group: Amount
Average 1.5 PQ
Unit Volume Part CD
NOTE 1 European Pharmacopoeia Current Edition, (EP, monograph 01/2008:0416).
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NOTE 2 List of properties valid for Nitrous oxide, gas.
Element Group: specified substance Group 2 (Nitrous oxide)
specified substance KHJTYD674R (Artificial ID) 11
Group 2 1D
Substance Type specified substance Group 2 CD
specified substance Nitrous oxide-Manufacturer XX ST
Group 2 Name
Parent Substance ID NGHD56234L (Artificial ID) 11 3)
Element Group: Manufacturing
Mapufacturer 1D DUNS86745HF {ATtificial 1D) T
MaInufacturer Name Company XX EN
Malnufacturing type Manufacturer CD
Prqduction Method Synthetic CD
Type
Praduction System Continuous thermal decomposition €D
Type
Praduction System Chemical decomposition reaction decomposition of the ST
ammonium nitrate: NH4NO3 = N20 + 2H20 + heat.
Crifical Process 1 INT 1)
Vegsion Number

NO[E 3

NO[E 4

This Parent Substance ID refers to the Substance Name: Nitrous oxide.

The Critical Process Number Version Number would changedfa‘substantial change in the (synthetic)

mahufacturing process occurred. These would include a change in the-Cchemistry, addition of elimination of a purififation step.
Th¢ change in a version number should be tied to the production system type.

Element Group: specified substance Group 3*(Nitrous oxide)
sp4cified substance | GHDRW765T (Artificial ID) I
Grgup 31D
Sulpstance Type specified substance Group 3 CD
specified substance | Nitrous oxide, EP. ST
Grgup 3 Name
Parent Substance ID NGHD56234L (Artificial ID) 11 b)

Element Group: Grade

Grgde Type EP CD
Grdde Name Nitrous oxide ST
Reference Source Type: | ER CD
Reference Source Class (J-Official name source CD
Reference Source"| European Pharmacopoeia Current Edition, (EP, monograph | CD
Citption 01/2008:0416)

NOTE 5

B.7Examples

This“part of the document is meant to walk through the separate information levels and to discu

This.Pdarent Substance ID refers to the Substance Name: Nitrous oxide.

s minimal

information required in order to obtain an ISO Substance identifier.

This information must be seen in view of the substance characteristics as discussed in B3, B4 and B5.

For the Substance type Chemical Substances all physico-chemical properties of the Substance are placed at the

specified substance Group 1 level, unless this property is essential for the defining of the substance and structural
information is not enough in order to distinguish the substance from another substance.

For the Substance type Chemical substances, in almost all situations the physical chemical properties prove to be
non-defining elements at the Substance level, but are necessary to describe the character of the substance at the

specified substance level and are in most cases mandatory information.
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B.7.1 Example 1: Amlodipine besilate

Example: Identity of material, combining the elements for Amlodipine Besilate:

Element Name Value Data Note
Format #
Element Group: Substance
Substance Type Chemical CD
Substance ID GHTD1234A (Artificial ID) 11
Element Group: Substance Name
Substance Name Amlodipine besilate ST
Substance Name Type Official CD
Language en CD
Official Namne Type EP CD
Official Nalhe Status Primary CD
Official Nalhe Domain Drug CD
Official Na;tle EU CD
Jurisdictio
Public Domnjain Yes BL
Reference $ource Type | EP CD
Reference $ource Class | Official name source CD
Reference $ource European Pharmacopoeia ST 1)
Citation
Reference $ource URL | Not applicable
Element Group: Substance Name (Repgaﬁd:)v
Substance Name Amlodipine besylate ST
Substance Name Type Official CD
Language en CD
Official Name Type USP CD
Official Nalhe Status Primary CD
Official Nathe Domain Drug CD
Official Na;lne uUs CD
Jurisdictio
Public Domnjain Yes BL
Reference $ource Type | USP CD
Reference $ource Class | Official name source CD
Reference $ource United States\Pharmacopoeia ST 1)
Citation
Ment Group: Substance Name (Repeat)
Substance Name 3-Ethyl'5-methyl (+-)-2-((2-aminoethoxy)methyl)-4-(o- ST
chlorophenyl)-1,4-dihydro-6-methyl-3,5-
pyridinedicarboxylate, monobenzenesulfonate
Substance Name Type Systematic CD
Language en CD
Public Domnjain, Yes BL
Reference $ousce Type | ChemIDplus CD
Reference Source Class | Web CD
Reference Source URL | http://chem.sis.nlm.nih.gov/chemidplus/unii/864V2Q084H ST
Element Group: Substance Name (Repeat)
Substance Name 3-Ethyl 5-methyl (4RS)-2-[(2-aminoethoxy)methyl]-4-(2- ST
chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-
dicarboxylate benzenesulphonate
Substance Name Type Systematic CD
Language en CD
Public Domain Yes BL
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Element Name Value Data Note
Format #

Reference Source Type | EP CD

Reference Source Class | Official name source CD

Reference Source EP monograph ST 1.a)

Citation

Element Group: Substance Name (Repeat)

Substance Name 3,5-Pyridinedicarboxylic acid, 2-[(2-aminoethoxy)methyl]-4- | ST
(2-chlorophenyl)-1,4-dihydro-6-methyl-, 3-ethyl 5-methyl
ester, ()-, monobenzenesulfonate

|

Sull)stance Name Type Systematic CD

Laﬁguage en

Public Domain Yes BIy

Reference Source Type | USP (04D)

Reference Source Class | Official name source CD

Reference Source USP Monograph ST |.b)

Citption

Element Group: Substance Name (Repeat) m\ )

Sulpstance Name A 1095 ST

Sull)stance Name Type Company Code CD

Laﬁguage en

Public Domain No BL

Reference Source Type | IND CD

Reference Source Class | FDA Regulatory Submission CD

Reference Source ID 111111 ST

Element Group: Substance Code

Codle 111470-99-6 ST

Codie System CAS Registry CD

Codle System ID 0049 CD

Codle System Status Active CD

Elementﬁ?Fup: Substance Code (Repeat)

Codle 864V2Q084H ST

Codie System FDA Substance Registration System (UNII) CD

Codie System ID 0050 CD

Codle System Status Active CD
,-\V Element Group: Substance Classification

Domain Human Pharmaceutical CD

Sulbstance ATC CD

Clalssification

Suistance C08CA01 ST

Clalssification€ode

Sulpstance Selective Calcium channel blockers with mainly vascular ST

Classification Type effects, Dihydropyridine derivatives

Public-Domain Yes BL

Reference Source Type | WHOCollaborating €emtre for Drug Statistics etirodotogy €D
(WHOCQ)

Reference Source Class | Web CD

Reference Source URL | http://www.whocc.no/atc ddd index/?code=C08C ST

Element Group: Structure

Structural Full CD

representation Type

Structural See image below ED 2)

representation

Attachment
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Element Name Value Data Note
Format #
{i) H
Cl
o e o= $ =0
CH
H e o | ® | O

Element Group: Structure (Repeat) Z, U

Structural InChlI CD
representafion Type

Structural InChI=1S/C20H25CIN205.C6H603S/c1-4-28-20(25)18- ST
representafion 15(11-27-10-9-22)23-12(2)16(19(24)26-3)17(18)13-7-5-6-

8-14(13)21;7-10(8,9)6-4-2-1-3-5-6 /h&-6-17,23H,4,9-
11,22H2,1-3H3;1-5H,(H,7,8,9)

Public Domjain Yes BL
Reference $ource Type | ChemlIDplus CD
Reference $ource Class | Web CcD

Reference $ource URL http://chem.sisinlm.nih.gov/chemidplus/unii/864V2Q084H ST

_ .~ Element Group: Structure (Repeat)

Structural SMILES CD
Representdtion Type

Structural CCOC(=0)C1=C(NC(=C(C1c2ccccc2Cl)C(=0)0C)C)COCCN.clcc | ST
representafion c(cc1)S(=0)(=0)0

Public Donjain Yes BL
Reference $ource Type | ChemlIDplus CD
Reference $ourceClass—Web ch

Reference Source URL http://chem.sis.nlm.nih.gov/chemidplus/unii/864V2Q084H ST

Element Group: Structure (Repeat)

Structural MOL CD
representation Type

Structural document TEXT ED
representation

attachment

Public Domain No BL
Reference Source Type | IND CD
Reference Source Class | FDA-SRS CD
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Element Name Value Data Note
Format #
Reference Source ID 222222 ST

Element Group: Reference source Document (New Classes to be added in the ISO Standard in the next
version; see 4.6.6. TS/ISO 19844 Implementation Guide)

Reference Source | TEXT, in attachment CD
Document

Reference Source | Regulatory submission CD
Dofument Type

Strjuctural representation Attachment:

Symyx 06091422262D1 1.00000 0.00000 O

38390000000 0999V2000

1B.1372 -9.5449 0.0000C 000000000000
1/1.8497 -9.5449 0.0000C 000000000000
1pR.5081 -9.1824 0.0000C 003 000000000
111.8497 -10.2824 0.0000C 000000 0 0 0 0-0“0
1B.1372 -10.2241 0.0000C 00 0000 0.0-06000 0
1R.4997 -10.6616 0.0000N 0 0 3 0 0000 0000 0
1B.7580 -9.2074 0.0000C 000000000000
11.2163 -9.1658 0.0000C 0°0 0000000000
1R.5081 -7.9449 0.0000G 000000000000
1B.1705 -7.5741 00000C 0 00000000000
111.2163 -8.4199,/0.00000 000000000000

1B.7580 48.6741 0.00000 000000000000

11.2422 -10.6616 0.0000C 000000000000

14.3622 -9.6033 0.00000 000000000000
10.5705 -9.5366 0.00000 000000000000
13.7956 -10.6533 0.0000C 000000000000
13.8080 -7.9324 0.0000C100000000000O00O0

8.6580 -10.5908 0.0000N 000000000000O0
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11.8747 -7.5741 0.0000C 00 0000000000O0

10.6330 -10.2699 0.00000 000000000000

13.1705 -6.8283 0.0000C 00 0000000000O0

9.3038 -10.1949 0.0000C 000000000000

9.9205 F9-1616 0:0000€C 0000000000070

9.9205 110.6616 0.0000C 000000000000

14.9956|-9.1574 0.0000C 000000000000

11.8747(-6.8283 0.0000C 000000000000

9.2705 [9.5366 0.0000C 000000000000

12.5330|-6.4449 0.0000C 000000000000

16.6331|-8.2199 0.0000S 003 000000000

17.3247|-8.2199 0.00000 000000000000

15.9289|-8.2199 0.00000 000000000000

16.6331(-8.9241 0.0000C 000000000000

16.6331|-7.5199 0.00000 00000000 0®00

17.2455(-9.2741 0.0000C 000000 000000 O

16.0288(-9.2782 0.0000C 000000000000

16.0288(-9.9824 0.0000C 0000600000000

17.2455|-9.9824 0.0000CCO0 0000000000

16.6372(-10.3324 0.0000C 000000000000

242010000

251410000

2619 2 0600

272310000

282610000

4220000

282120000
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2310000

3110000

4610000

5120000

6510000
M END

Element Group: Structure (Repeat) "

Stereochemistry Racemic CD.
Optical activity (+-) Ch
Mollecular Formula by C20H25CIN20s. C6He03S ST )
Mojieties
Mollecular formula C26H31CIN208S ST
Public Domain Yes BL
Reference Source Type | USP CD
Reference Source Class | Official name source CD
Reference Source USP Pharmacopeia Current Edition ST
Citption
Public Domain Yes BL

Element Group: Ch,erﬁhsa]

Stoichiometric Yes BL
Element Group: Molecular weight
Mollecular weight Calculated CD
method
Moelecular weight Number average CD
Type
Amjount Type Exact CD
~ Element Group: Amount
Average [Numeric | 567.1 PQ )
Value] [567,06.=(408.88 + 158.18); rounded at 567,1]
Unjt g/mol CD
,.O 'Element Group: Reference Source Document
Reference Source Pdf. Document, see Figure 3 ED
Dogument
Anflodipine besylate’mass spectrum obtained by LC-MS/MS, [M+H]* = 409,1 m/z

Journal of Chroniatography B. 873 (2008) 77-85
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Value

Data Note

Format

(B) 1.5e5
1.4e5
1.3e5
1.2¢5
1.1e5

1.0e5 na2

m/z,amu

3340 4—— Product lon

8.0ed M1

7.0e4
6.0ed
5.0e4
4.0e4
3.0e4

Intensity,cps

2.0e4

mi Parent lon

CITHITNO4CI="334 | Product lon }

4091

v

358 30604

0 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

m/z,amu

l C20H25N205C1 = 408 { Mol{ Wr))s'H = 409 ( Parent lon )

Reference $ource Journal article: MS-spectra Amlodipine salts ST
Document [['ype
Reference $ource Mass spectra CD
Classificatipn
Reference $ource URL | http://www.researchgate.net/profileAmlan Kanti Sarkar ST
ublication/230594874 Simultaneoils determination of meto
prolol succinate and amlodipinebésylate in human plasma
by liquid chromatographytandem massspectrometry metho
d and its application in bioequivalence study/links/0912f50
1b883d741d1000000.pdf:
Element Group Structural Modification
Structural Modification | Moiety CDh
Type
,\V Element Group: Moiety
Moiety Rolg Salt CD
Moiety ID 6859287Z18A (UNII) ST
Moiety Narne Benzenesulfonic acid CD
Amount type Mole Ratio to Amlodipine CD
Qv Element group: Amount
Average | 1 | PQ |
NOTE El¢ment Group Relationship:
= The Active Moiety relationship Is a one way relationship;
- Parent molecule to a salt/ solvate is a two way relationship.
- Both one-and two-way relationships are possible.
Relationship Active Moiety CD
Substance ID PTYF756430 (Artificial ID), 1]J444QC288 (UNII) 11
Substance name Amlodipine ST
Element Group: Substance Relationship (Repeat)
Relationship Parent (to Salt) CD
Substance ID PTYF756430 (Artificial ID), 1]J444QC288 (UNII) 11
184 © ISO 2015 - All rights reserved



http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
http://www.researchgate.net/profile/Amlan_Kanti_Sarkar/publication/230594874_Simultaneous_determination_of_metoprolol_succinate_and_amlodipinebesylate_in_human_plasma_by_liquid_chromatographytandem_massspectrometry_method_and_its_application_in_bioequivalence_study/links/0912f501b883d741d1000000.pdf
https://standardsiso.com/api/?name=04296258fb33b4295f1341d0c4d4c1bd

ISO/TS 19844:2015

Element Name Value Data Note
Format #
Substance name Amlodipine ST
Element Group: Substance Relationship (Repeat)

Relationship Salt CD

Substance ID JUTYR9087S (Artificial ID), 685928Z18A (UNII) 11

Substance name Benzenesulphonic acid ST

NOTE 1 Comments made to the Business Rules in 4.6.2: When the substance is described in a Pharmacopoeial monograph,

no feference has to be made to the version, i.e. reference is made to Ph. Eur, USP, or JP must comply to the latest (cyrrent) and
valld edition. So if reference is made to the Ph. Eur, it means automatically Ph. Eur, 2015 version 8.3 up to July 2014.

1.a) Amlodipine besilate: EP, monograph 04/2012:1491
1.b) Amlodipine besylate: USP Monograph, USP38-NF33 Page 2207.

NO['E 2 Comments made to the Business Rules in 4.8.6.and 5.1.4. The molecular formula 4.816 is’specified in accordance
with the Hill system. For a salt/hydrate the molecular formula of the base or the acid and the&alt/hydrate part are peparated
by 3 dot per moiety, e.g. Desmopressin Monoacetate Trihydrate: Molecular formule by moieties, 4.8.7: C46Hs4N14012S2. C2 Ha
02 |3H:0.

NOTE 3 The molecular weight is not a part of the Chemical Substance Class in the ISO 11238 Standard. This
element must be included in the next version of the standard. See conceptualldatamodel in B.0.1.

B.7.2 Example 2: Ponatinib hydrochloride
Ponatinib hydrochloride is not described in a Pharmacopoeia:

The following elements are captured at the Substance level for Ponatinib hydrochloride:

Element Name Value Data Npte
Format i
Ele_l)(en‘f Group: Substance
Sulpstance Type Chemical CD
Sulpstance ID POYFG4531Y-{Artificial ID) 11
. \Element Group: Substance Name
Sulbystance Name Ponatihib hydrochloride ST
Sull)stance Name Type Official CD
Laﬂlguage en CD
Offjcial Name Type USAN CD
Offjcial Name Status Primary CD
Offjcial Name Dornain Drug CD
Offjcial Name SN CDh
Jurjsdiction
Public Demain Yes BL
Referénce Source Type | Martindale CD
Reference Source Class | Official name source CD
Reference Source Martindale The complete drug reference ST
Citation

Reference Source URL https://www.medicinescomplete.com/mc/martindale/curr

ent/ms-28485 -
s.htm?q=%22ponatinib%20hydrochloride%22&t=search&s
s=text&p=1# hit

Element Group: Substance Name (Repeat)

Substance Name 3-(2-(Imidazo(1,2-b)pyridazin-3-yl)ethynyl)-4-methyl-N-(4- | ST
((4-methylpiperazin-1- yl)methyl)-3-
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Element Name Value Data Note
Format #
(trifluoromethyl)phenyl)benzamide monohydrochloride

Substance Name Type Systematic CD

Language en CD

Public Domain Yes BL

Reference Source Type | ChemlIDplus CD

Reference Source Class | Web CD

Reference Source URL | http://chem.sis.nlm.nih.gov/chemidplus/unii/96R6PU3D8] | ST

Element Group: Substance Name (Repeat)

Substance Name Benzamide, 3-(2-imidazo[1,2-b]pyridazin-3-ylethynyl)-4- ST
methyl-N-[4-[(4-methyl-1-piperazinyl)methyl]-3-
(trifluoromethyl)phenyl]-, hydrochloride (1:1)

Substance Name Type Other Name CD

Language en CD

Public Domnjain Yes BL

Reference $ource Type | CAS €D

Reference $ource Class | Other name source CD

Reference $ource CAS Registry Name ST

Citation

Element Group: Substance Name (Repeam‘

Substance Name XYWZ123 ST

Substance Name Type Company Code CD

Language en

Public Domnjain No BL

Reference $ource Type | Submitter CD

Reference $ource Class | Regulatory submission CD

Reference $ource ID CBG345267C (Artificial ID) 11

Element Grog(h?Substance Code

Code 1114544-31-8 ST

Code System CAS Registry CD

Code System ID 0049 CD

Code System Status Active CD

Ele;mén{ Group: Substance Code (Repeat)

Code 96R6PU3DSJ ST

Code System FDA Substance Registration System (UNII) CD

Code System ID 0050 CD

Code System Status Active CD

O Element Group: Substance Classification

Domain Human Pharmaceutical CD

Substance ATC CDh

Classificatipn

Substance LOIXEZZ ST

Classification Code

Substance Protein kinase inhibitors ST

Classification Type

Public Domain Yes BL

Reference Source Type | WHO Collaborating Centre for Drug Statistics methodology CcD
(WHOCQ)

Reference Source Class | Web CD

Reference Source URL | http://www.whocc.no/atc ddd index/?code=L01XE24&sho | ST

wdescription=yes

Element Group: Structure
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Structural Full CD
representation Type
Structural In image below ED
representation
Attachment

/ = N

= .‘J\)

CH,

Element Group: ,Stﬁlcture (Repeat)

Strpctural InChl CcD
refresentation Type

Strpctural InChI=1S/C29H27F3N60.CIH/c1-20-5-6-22(16-21(20)8-10- | ST
refJresentation 25-18-33-27-423-11-34-38(25)27)28(39)35-24-9-7-

atthchment 23(26(17-24)29(30,31)32)19-37-14-12-36(2)13-15-

37;/h3-%49,11,16-18H,12-15,19H2,1-2H3,(H,35,39);1H

Public Domain Yes BL
Reference Source Type &~ChemlIDplus CDh
Reference Source-Class | Web CD

Reference Sounce URL http://chem.sis.nlm.nih.gov/chemidplus/unii/96R6PU3D8] | ST

.&\" Element Group: Structure (Repeat)
Strpctural SMILES CD
Representation Type
Structural Cclcec(cc1C#Cc2enc3n2nccc3)C(=0)Nc4cec(c(c4)C(F)(F)F) | ST
representation CN5CCN(Cc5)c.al
attachment
Public Domain Yes BL
Reference Source Type | ChemIDplus CD
Reference Source Class | Web CD

Reference Source URL http://chem.sis.nlm.nih.gov/chemidplus/unii/96R6PU3D8] | ST

Element Group: Structure (Repeat)
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Structural MOL CD

representation Type

Structural document TEXT, in attachment below ED

representation

attachment

Public Domain No BL

Reference Source Type | IND CD

Reference Source Class | FDA-SRS CD

Reference §ource ID 33333 ST

Element|Group: Reference source Document (New Classes to be added in the ISO Standard in the

next version; see 4.6.6. TS/ISO 19844 Implementation Guide) o)

Reference $ource TEXT, in attachment CDh

Document

Reference $ource Regulatory submission CDh

Document [[ype

Structurallrepresentation Attachment:

Symyx 064091422112D1 1.00000 0.00000 O
4043 0 |00 999 V2000

-2.2340 10.1661 0.0000N 000O0O0O 000
-1.5965 ]0.2006 0.0000N 003 000 000
-1.5965 10.9381 0.0000C 0 0000 O 000
-2.2340 |1.3048 0.0000C 00000 O 000
-2.8716 10.9381 0.0000C 00000 O 0~0-0
-2.8716 10.2006 0.0000C 00000 O 000
-0.9048 |1.1589 0.0000N 0 0 0 00,0 000
-0.4632 10.5714 0.0000C 0 G0 0 O 000
-0.9048 }0.0453 0.0000C-0°0 000 0 000
-0.6840 }0.7327 0.6000C 00000 O 000

-0.4382 [1.4453%;0.0000C 000000 000

-0.2174 }2:1327 0.0000C 00000 O 000

0.4952 -2.2827 0.0000C 000000 000

0.7160 -2.9953 0.0000C 000000 000

1.4535 -3.1411 0.0000C 00000 O 000

1.6743 -3.8536 0.00000 000000 000

1.9451 -2.5994 0.0000N 000000 000
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Value

Data
Format

Note

2.6576 -2.7494 0.0000 C

2.9035 -3.4619 0.0000C

3.6159 -3.6077 0.0000C

3.8368 -4.2953 0.0000C

345148619 0.0000F

4.0618 -5.0119 0.0000F

4.5535 -4.4703 0.0000F

41077 -3.0661 0.0000C

48201 -3.2161 0.0000C

3.3118 -2.6494 0.0000 N

g.0493 -2.8203 0.0000C

g.5410 -2.2578 0.0000C

g.2951 -1.5703 0.0000 N

¢4.8118 -1.0286 0.0000C

§.5827 -1.4203 0.0000C

3.0909 -1.9620 0.0000C

3.8868 -2.3536 0.0000C

3.1493 -2.2077 0.0000 C

(.2243 -3.5369 0.0000-C

4882 -3.3869¢< 0.0000 C

7090 -26744 0.0000C

1.4465¢ -2.5286 0.0000 C

531302188 00000 Ct

1210 00

3210 00

3410 00

4520 00
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Data Note
Format #

5610 00

6120 00

3720 00

7810 00

8920 60

2910100

10910100

1110 3 0f 00

1211 1 0f 00

131220 00

141310 00

151410 00

1516 2 0f 0 0

15171 0f 00

1718 1 0f 00

1819 1 0f 00

192020 00

202110 0O

212210 00

212310 00

212410 00

2025 1 0f 0«0

2526 1 0— 00

262710 00

272810 00

282910 00

293010 00
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303110 00
303210 00
323310 00
273310 00
25M34—=20—0°0
343510 00
183520 00
1436 20 00
37136 10 00
383720 00
383910 00
1213810 00
M END
Element Group: Structure (Repeat)
Stereochemistry Achiral CD
Optical activity None CD
Mollecular Formula by C29H27F3N60.HCI ST
mojieties
Mollecular formula C29H28FCIN6O. ST
Public Domain Yes BL
Reference Source Type | ChemIBplus CD
Reference Source Class | Web CD
Reference Source URL http://chem.sis.nlm.nih.gov/chemidplus/unii/96R6PU3D8] | ST
Public Domain Yes BL
A%\ Element Group: Chemical
Stoichiometric | Yes | BL |
= Element Group: Molecular weight
Mollecular weight Calculated CDh
method
Mollectlar weight Type | Number average CD
Anfount Type Exact CcD
Element Group: Amount
Average [Numeric | 569.02 PQ 1)
Value]
Unit g/mol CD
Element Group: Structural Modification
Structural Modification | Moiety CD
Type
Element Group: Moiety
Moiety Role | Salt | CD |
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Moiety_ID QTT17582CB (UNII) 11
Moiety Name Hydrochloric acid CD
Amount Type Mole Ratio to Ponatinib ST

Element group: Amount

Average Number |1 | PQ |

NOTE Eelement Group Relationship:

- The Active Moiety relationship is a one way relationship;

- Parenfmolecule to a salt/ solvate is a two way relationship.
- Both gne-and two-way relationships are possible.

Element Group: Substance Relationship N

Relationship Active Moiety CD
Substance |D POFG64523B (Artificial ID), 4340891KFS (UNII) 11
Substance hame Ponatinib ST

Element Group: Substance Relationship (Repeat) AVJ
Relationship Parent (to Salt) €D
Substance |D POFG64523B (Artificial ID), 4340891KFS (UNII) 11
Substance hame Ponatinib ST

Element Group: Substance Relationship (Repeat) ©
Relationship Salt CD
Substance |D HYDRO067542S (Artificial ID), QTT17582CB (UNII) 11
Substance hame Hydrochloric acid ST

For the specified substance Group1 and 2 sg’e\‘p'age 72 — 74

NOTE Since the Substance is not described in any Pharmacopoeia€vidence of the structure should be substantiated by

means of Mdss spectrometry in order to give substantiate structure and tolecular weight. The following information has been
provided at the application, which will not be disclosed:

- |Provided information: Accurate Mass Determination: A molecular ion m/z [MH]+ = 533.2269 | Da
(carresponding to (ponatinib + H)* was observed for ponatinib HCI, consistent with the predicted molecular ion in/z
[MH]* =533.2271 Da;

- [Mass Spectrometry (MS-MS Fragmentation): The Ponatinib HCl MS» fragmentation pattern follows a wvell
chdracterised pattern of bond breakage and elimination of labile chemical moieties. The ponatinib fragmgnts
obgerved are consistent with both'known fragmentation routes and the chemical structure of ponatinib HCL.

The follow{ng elements are captured at the Substance level for Ponatinib (base):

Element Name Value Data Note
Format #
A?“\ Element Group: Substance
Substance Type Chemical CD
Substance |D GHF26754YQ (Artificial ID) 11
c'\\ i Element Group: Substance Name

Substance Nate Penatinib ST

Substance Name Type Official CD

Language en CD

Official Name Type INN CD

Official Name Status Primary CD

Official Name Domain Drug CD

Official Name US, EU CDh

Jurisdiction

Public Domain Yes BL

Reference Source Type | INN CD

Reference Source Class | Official name source CD
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Element Name Value Data Note
Format #
Reference Source WHO Drug information Vol. 25, no 3, 2011 Recommend INN: | ST 1)
Citation list 66
Reference Source URL | http://www.who.int/medicines/publications/druginformat | ST
ion/issues/RL 66.pdf
Element Group: Substance Name (Repeat)
Substance Name 3-[2-(imidazo[1,2-b]pyridazin-3-yl)ethynyl]-4-methyl-N-{4- | ST
[(4-methylpiperazin-1-yl)methyl]-3-
(trifluoromethyl)phenyl} benzamide
Sulpstance Name Type Systematic CD
Laﬂlguage en CD
Public Domain Yes BL
Reference Source Type | ChemIDplus CD
Reference Source Class | Web GD
Reference Source URL | http://chem.sis.nlm.nih.gov/chemidplus/unii/4340891KFS (ST
Element Group: Substance Name (Repeat) \&‘0
Sulpstance Name Benzamide, 3-(2-imidazo[1,2-b]pyridazin-3-ylethynyl)+4- ST
methyl-N-[4-[(4-methyl-1-piperazinyl)methyl]-3:
(trifluoromethyl)phenyl]-,
Subystance Name Type Other Name CD
Laﬂlguage en CD
Public Domain Yes BL
Reference Source Type | CAS CD
Reference Source Class | Other name source CD
Reference Source CAS Registry Name ST 1.4)
Citption
Element Group: Substance Code (Repeat)
Codle 943319-70-8 ST
Codie System CAS Registry CD
Codie System ID 0049 CD
Codle System Status Active CD
El@&eflt Group: Substance Code (Repeat)
Codle 4340891KFS ST
Codie System FDA-Substance Registration System (UNII) CD
Codle System ID 0050 CD
Codle System Status Active CD
Vot Element Group: Substance Classification
Domain Human Pharmaceutical CD
Substance ATC CD
ClaTssification
Sulpstance LO1XE24 ST
Classification Code
SuUbtallLC Pl Utcill }\iuabc iuhi‘uitux ) ST
Classification Type
Public Domain Yes BL
Reference Source Type | WHO Collaborating Centre for Drug Statistics methodology CDh
(WHOCQ)
Reference Source Class | Web CD
Reference Source URL | http://www.whocc.no/atc ddd index/?code=L.01XE24&sho | ST
wdescription=yes
Element Group: Structure
Structural Full CcD
representation Type
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Element Name Value Data Note
Format #
Structural See image below ED 2)
representation
Attachment
= =N
V
\N/N
CHs
N
o
F
Element Group: Structure (Repeaq\‘
Structural InChl CD
representafion Type
Structural InChl=1S/C29H27F3N60/c1-20-5-6-22(16-21(20)8-10-25- | ST
representafion 18-33-27-4-3-11-34-38(25)27)28(39)35-24-9-7-23(26(17-
24)29(30,31)32)19-37-14-12-36(2)13-15-37/h3-7,9,11,16-
18H,12-15,19H2,1-2H3,(H,35;39)
Public Domain Yes BL
Reference $ource Type | ChemlIDplus CDh
Reference $ource Class | Web CD
Reference $ource URL http: /Zehém.sis.nlm.nih.gov/chemidplus/unii/4340891KFS | ST
<) Element Group: Structure (Repeat)
Structural SMILES CD
Representdtion Type
Structural Cclcec(cc1C#Cc2enc3n2nccc3)C(=0)Nc4ccc(c(c4)C(F)(F)F) | ST
representafion CN5CCN(CC5)C
attachmenr
Public Domain Yes BL
Reference Source Type | ChemlIDplus CD
Reference Source Class | Web CD
Reference Source URL http://chem.sis.nlm.nih.gov/chemidplus/unii/4340891KFS | ST
Element Group: Structure (Repeat)
Structural MOL CD
representation Type
Structural document TEXT ED
representation
attachment
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Element Name Value Data Note
Format #
Public Domain No BL
Reference Source Type | IND CD
Reference Source Class | FDA-SRS CD
Reference Source ID 4444 ST

Element Group: Reference source Document (New Classes to be added in the ISO Standard in the
next version; see 4.6.6. TS/ISO 19844 Implementation Guide)

Reference Source | TEXT, in attachment CD
Dofument

Reference Source | Regulatory submission CD
Dogument Type

Structural representation Attachment:

Mprvin 06101411322D

39943 0000

716413 -1.1539 0.0000C

71.0617 -1.7615 0.0000 N

71.3375 -2.5327 0.0000 C

g.7859 -3.1637 0.0000 C

5.9586 -2.9720 0.0000 N

34071 -3.6077 0.0000C

4.6079 -3.4395 0.0000C

43601 -2.6402 0.0000C

3.5328 -2.4765 0.0000°€

2.9812 -3.0842 00000 C

2.1820 -2.9159 0.0000N

1.6305._%3:5236 0.0000 C

1.8782 -4.3229 0.00000

999 v2000

0000000O0OOO0OO0O

000000O0O0OOCO0O0O

000000000O0O00O0

0000000000QDO

0000000000VO00O0

000000OICMLOOOOO

000000000000

00000000000 O

0000000O0OOO0OO0O

000000000O0O00O0

0000000000O00O0

000000000O0O00O0

0000000O0OO0OO0CO0O

0.8032 -3.3601 0.0000C

0.2516 -3.9676 0.0000C

-0.5477 -3.7993 0.0000 C

-0.7953 -3.0001 0.0000 C

-1.6226 -2.8365 0.0000 C

0000000O0OOO0OO0O

000000O0O0OOCOOO

000000000O0O00O0

000000000O0O00O0

000000000O0O00O0
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Element Name

Value

Data Note
Format #

-0.2439 -2.3924

0.5555 -2.5607

-0.4916 -1.6213

-0.7673 -0.8219

0.0000 C

0.0000C

0.0000 C

0.0000 C

000000000000

000000000000

000000000000

00000000OO0OO0O

-1.0150 f6:0568

-0.5196 10.6410

-1.0150 |1.3000

-1.7909 |1.0523

-2.5060 |1.4637

-3.2213 |1.0523

-3.2213 10.2250

-2.5060 0.1863

-1.7909 10.2250

3.2571 13.8835

4.0562 14.0470

4.3040 {4.8184

3.7524 {5.4540

45564 15.6222

5.1080 {5.0147

5.7108 12.2009

6.2625 11.5933

1210000

U.Uuvuu U

0.0000 C

0.0000 N

0.0000C

0.0000C

0.0000 C

0.0000 C

0.0000 N

0.0000 N

0.0000C

0.0000C

0.0000C

0.0000 F

0.0000 F

0.0000 F

0.0000.C

0:0000 C

(VR VARVALVALVALVALVERVEL VAR VAR VARV

00000000O0OO0O

000000000000

000000000000

000000000000

000000000O0O0O

000000000O0O0O

00000000O0OO0O

000000000300

000000000000

000000000000

000000000000

0000000.00000

000000000000

000000000000

000000000000

000000000000

23100070

23910000

3410000

4510000

5610000
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Element Name

Value

Data
Format

Note

53810000

6710000

7810000

73320000

8920000

910 1 0000

10011 10000

103220000

141210000

121132000 0

1211410000

141510000

142020000

1516 20 0 0 0

16017 1000 0

17118 1000 0

171192000 0

199201000 0

1992110000

21422 3000 0

22(23 1 0 070%0

23(24,2\0°0 0 0

23316000

242510000

252620000

262710000

263110000
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Element Name Value Data Note
Format #

272820000

282910000

293020000

303110000

3233 1 0060

333410000

343510000

34361 0(000

3437 1 0[000

3839 10(000

M END
Element Group: Structure (Repeat&\
Stereochemistry Achiral CD
Optical actjvity None CD
Molecular Formula C29H27F3N60 ST
Public Domnjain Yes BL
Reference $ource Type | ChemlIDplus CD
Reference $ource Class | Web CD
Reference $ource URL | http://chem.sis.nlm.nih.gdv/chemidplus/unii/4340891KFS | ST
Public Domnjain Yes BL
Element Group: Chemical
Stoichiométric | Yes | BL |
E@ﬁént Group: Molecular weight
Molecular yveight Calculated CD
method
Moelecularyweight Number average CcD
Type
Amount Tyjpe Exact CD
L' Element Group: Amount
Average [Numeric | 532.56 PQ
Value]
Unit g/mol CD

Element group: Substance Relationship

NOTE Element Group Relationship:

- The Active Moiety relationship is a one way relationship;

- Parent molecule to a salt/ solvate is a two way relationship.
- Both one-and two-way relationships are possible.

Element Group: Substance Relationship

Relationship Parent (to Salt) CD

Substance ID POYFG4531Y (Artificial ID), 96R6PU3D8J (UNII) 11
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Element Name Value Data Note
Format #
Substance name Ponatinib hydrochloride ST

Discussion on the specified substance Information level

The following elements are captured at the Group 1 specified substance level for Ponatinib hydrochloride:

Tement Group: specified substance Group 1 (Properties to be described Ponatinib hydrochloride
sp4cified substance | PHIT2345RA (Artificial ID) I
Grgup 11D
Subystance Type specified substance Group 1 CD
spgcified substance | Ponatinib hydrochloride, crystalline, form 1 ST
Grgup 1 Name

Element Group: Constituent P
Sulbystance ID POYFG4531Y (Artificial ID) 11
Sull)stance Name Ponatinib hydrochloride ST
Sulpstance Role Parent Substance CD
Anjount type Non-numeric value CD
Element Group: Physical form/, =
Physical state Solid CD
Physical form type Anhydrous crystalline form 1 CD )
Amount type Non-numeric value CD
Element Group: thé'rty
Praperty Type Physical CD
Praperty Name Solubility ST
Prgperty Parameter Measured at 20°C ST
Sulbstance ID YOW8V9698H (UNII) 11
Sulpstance Name Dimethyl Sulfoxide ST
Amount Type Exact ST
(_Element Group: Amount
Average (Numeric | 80 PQ
Value)
High value 90 PQ
Loy value 70 PQ
Unjt mg/ml CD
(;,\J Element Group: Property (Repeat)
Praperty Type Physical CD
Property Name Solubility ST
Prgperty Parameter Measured at 20°C ST
SulbstancedDd Y4S76JWI15 (UNII) 11
Sulpstarice Name Methanol ST
Amount Type Exact ST
Element Group: Amount
Average (Numeric | 30 PQ
Value)
Unit mg/ml CD
Element Group: Property (Repeat)
Property Type Physical CD
Property Name Melting point CD
Amount Type Exact CD
Element Group: Amount
Average (Numeric | 263 | PQ |
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Value)

High value 264 PQ
Low value 262 PQ
Unit Degree Celsius CD

Element Group: Property (Repeat)
Property Type Physical CD
Property Name pKa ST
Property Parameter Measured at pH range of 2.5 -10.5 ST
Amount Type Exact CD
Element Group: Amount

Average (Numeric | 7.80 PQ
Value)

Average (numeric | 2.77 PQ
Value)

Unit None CD

Element: Property (Repeat) ,9"
Property Type Physical eD
Property Npme UV absorption maxima ST
Amount Tyjpe Exact CD
Element Group: Amount \(Ov

Average [Numeric | 258 PQ
Value]

Average [Numeric | 301 PQ
Value]

Average [Numeric | 321 PQ
Value]

Unit Nanometer CD

N
NOTE When the same manufacture/ or another manufactuber markets the Ponatinib hydrochloride, crystalline gs a

different polymorph (e.g. crystalline form 2) the Specified substance group 1 Name will change into Ponatinib hydrochlorjde,
crystalline, form 2 with a different Specified substance group‘LID: [FFFFGGG89].

The following elements are captured at the specified substance Group 2 level for Ponatinib hydrochloride,
crystalline form 1.

El¢ment Group: specified sul(s't)?lce Group 2 (Ponatinib hydrochloride)

specified slibstance KHJTYD674R (Artificial ID) 11
Group 2 ID
Substance Type specified substance Group 2 CD

specified syibstance Penatinib hydrochloride, crystalline form 1-Manufacturer YY | ST

Group 2 Ngme

Parent Subgtance ID PHIT2345RA (Artificial ID) 11 1)

Element Group: Msﬁ@facturing

Manufactuter ID DUNS543210 (Artificial ID) 11
ManufactuterNarme Company YY EN
Manufactuting’type Manufacturer CD
Production Method Synthetic CD
Type

Production System Chemical synthesis CcD
Type

Chemical synthesis from starting materials, purification steps | ST
and recrystallization to obtain crystalline form 1

Production System

Critical Process 1 INT 2)

Version Number

NOTE 1 This Parent Substance ID refers to the specified substance Group 1Name: Ponatinib hydrochloride, crystalline
form 1.
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NOTE 2 The Critical Process Number Version Number would change if a substantial change in the (synthetic)
manufacturing process occurred. These would include a change in the chemistry, addition of elimination of a purification step.
The change in a version number should be tied to the production system type. Proposed for change in the next version
of the ISO 11238 Standard.

NOTE 3 Since Ponatinib hydrochloride is not described in any pharmacopoeia the specified substance Group 3 information
is not applicable.

B.7.3 Example 3: Benzathine Benzylpenicillin tetrahydrate, sterilised.

Introduction
This example discusses the preparation of the sterile substance according to the requirements of the.U§P with the
stafting materials Potassium Benzylpenicillin according to the requirements of the EP and Benzathine diacetate
with in house specifications.
The following elements are captured at the Substance level for Benzathine, Benzylpenicillin tgtrahydrate
stefilised USP:
Element Name Value Data Note
Format #
Element Group: Substance
Subystance Type Chemical CD
Sulpstance ID GHFTE5643B (Artificial ID) 11
Element Group: Substancgﬁ(aﬁ'le
Sulbystance Name Penicillin G Benzathine ST
Sull)stance Name Type Official CD
Laﬂlguage en CD
Offjcial Name Type USP CD
Offjcial Name Status Primary CD
Offjcial Name Domain Drug CD
Offjcial Name us CD
Jurjsdiction
Public Domain Yes BL
Reference Source Type | USP CD
Reference Source Class | Official'name source CD
Reference Source USP-Pharmacopeia ST )
Citption
pU Element Group: Substance Name (Repeat)
Sulpstance Name 4-Thia-1-azabicyclo[3.2.0]heptane-2-carboxylic acid, 3,3- ST
dimethyl-7-oxo-6-[(phenylacetyl)amino-], 2[S-(2,5,6)]-,
compd. with N,N¢-bis(phenylmethyl)-1,2-ethanediamine
(2:1), tetrahydrate.
SulpstanceName Type Systematic CD
Laﬂlguage en CD
Public-Domain Yes BL
Refererrce Source Type—7YSP €D
Reference Source Class | Official Name Source CD
Reference Source USP Pharmacopeia ST
Citation
Element Group: Substance Name (Repeat)
Substance Name 4-Thia-1-azabicyclo[3.2.0]heptane-2-carboxylic acid, 3,3- ST
dimethyl-7-oxo-6-[(phenylacetyl)amino]-[2S-
(2.alpha.,5.alpha.,6.beta.)]-, compd. with N,N'-
bis(phenylmethyl)-1,2-ethanediamine (2:1), tetrahydrate
Substance Name Type Other Name CD
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Element Name Value Data Note
Format #
Language en CD
Public Domain Yes BL
Reference Source Type | CAS CD
Reference Source Class | Other name source CD
Reference Source CAS Registry Name ST
Citation
Element Group: Substance Name (Repeat)

Substance Name XYWZ123 (Artificial Company Code) ST
Substance Name Type Company Code CD
Language en
Public Donjain No BL
Reference $ource Type | Submitter CD
Reference $ource Class | Regulatory submission CD
Reference $ource ID CBG564357C (Artificial ID) 11

Element Group: Substance Code ~
Code 41372-02-5 ST
Code System CAS Registry CD
Code System ID 0049 CD
Code System Status Active CD

Element Group: Substance Code (Repea@\
Code RIT82F58GK ST
Code System FDA Substance Registration System (UNII) CD
Code System ID 0050 CD
Code System Status Active CD
Element Group: Substance&lagsification
Domain Human Pharmaceutical CD
Substance ATC CDh
Classificatipn
Substance JO1CEO08 ST
Classificatipn Code
Substance Beta-lactamase sersitive penicillins ST
Classificatipn Type
Public Donjain Yes BL
Reference $ource Type | WHO Collaborating Centre for Drug Statistics methodology CcD
(WHOE®)
Reference $ource Class | Web CD
Reference $ource URL | Http7//www.whocc.no/atc ddd index/?code=]01CE08&show | ST
description=yes
O\ Element Group: Structure
Structural Full CDh
representafiontype
Structural In image 1 below ED
representation
Attachment ‘
; H GO H
[ : | H = n—%__cH :
; H-[ i 5:-'}"FH. AH O
i N [ : I Il H H

Image 1

Structure Representation in accordance with 4.9
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Element Name Value Data Note
Format #
. i - SN
o H “T—_ 0 L a
- 2
Image 2
Element Group: Structure (Repeat)

Strpctural SMILES CD
Representation Type

Strpctural CCl([C@@H](N2[C@H](S1)[C@@H](C2=0)NC(=0)Cc3ccccc3 | ST

refresentation )JC(=0)0)C.CC1([C@@H](NZ2[C@H](S1)[C@@H](C2=0)NC(=0
)Cc3ccceec3)C(=0)0)C.clcec(cc1)CNCCNCc2cccec2.0.0.0.0

Public Domain Yes BL

Reference Source Type | ChemIDplus CD

Reference Source Class | Web CD

Reference Source URL | http://chem.sis.nlm.nih.gov/chemidplus/rn/41372<02-5 ST

Element Group: Structure (Rep(m;)U

Strpctural MOL CD

refresentation Type

Strjictural document TEXT ED

regresentation

attachment

Public Domain No BL

Reference Source Type | IND CD

Reference Source Class | FDA-SRS CD

Reference Source ID 44444 ST

Eldment Group: Reference source Docu t (New Classes to be added in the ISO Standard in the/next

version; see 4:6.6. TS/ISO 19844 Implementation Guide)

Re
Do

erence Source
Cument

TEXT, in attachment

CD

Re
Do

erence Source
rument Type

Regulatory submission

CD

Str

uctural representation Attachment:

-IS

S- 10311402042D

45 0 0 1-0¢0 0 0 0999 V2000

3.4083
3.4000

3.5750
25750

-6.7959
~-5.9709

-6.7959
-5.9709

0.0000 N
0.0000 C

0.0000 C
0.0000C

4.1917
4.1833
4.6750
1.7500
4.1875
1.0292
1.9917
3.4667
1.0333
0.3167

-7.0500
-5.7125
-6.3792
-5.9709
-7.8709
-5.5584
-7.3834
-8.2834
-4.7334
-5.9667

00

00

00

00
0.0000C 0 O
0.0000S 00
0.0000C 0 0
0.0000N 0 0
0.0000C 0 0
0.0000C 0 0
0.00000 0 0O
0.00000 0 0O
0.00000 0 0O
0.0000C 0 0

C o0 O OCOoo WO NPELOR W
Coo0c o000 OO PO oo
S oo OO OO PO oo
SO0 OO0 O PO O o
CoocoO0OO0 OO PO oo
SO0 OO0 O PO O o

SO0 o0 oOopPpOOo
CococoO0OO0ocO0COoO PO O
[N olelel=NeNoNel=Nol ollelello)
S o000 OO PO oo
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Element Name Value Data Note
Format #
49000 -8.2834 0.00000 000000000000
5.3875 -5.9584 0.0000C 0 000000000O00O0
5.3875 -6.7917 0.0000C 0 000000000O00O0
-0.4000 -5.5542 0.0000C 0 000000000O00O0
-0.4000 -4.7250 0.0000C 0 000000000O00O0
-1.1125 -5.9667 0.0000C 00 0000000000O0
-1.8292 -5.5584 0.0000C 0 000000000O00O0
-1.1167 -4.3125 0.0000C 0 00000000000O0
-1.8333 H47250—0-0000€—6-6-6-6-660606000°
3.3917 {5.1459 0.0000H 000000000000
9.6917 15.9918 0.0000N 00OOO0OO0OO0O0O000O00O0

11.8292 |-5.5793 0.0000N 000000000000
8.2667 16.0001 0.0000C 00 0000000000O0
13.2542 |-5.5751 0.0000C 00000000000 O0
12.5417 |-5.9876 0.0000C 0 0000000000O0
8.9792 {5.5876 0.0000C 000000000000
11.1167 |-5.9918 0.0000 C
10.4042 |-5.5793 0.0000 C
7.5500 {5.5876 0.0000C 000000000000
8.2667 16.8293 0.0000C 000000000000
13.9667 |-5.9876 0.0000 C 00
13.2500 [-4.7543 0.0000 C 00
6.8375 1{6.0001 0.0000C 000000000000
14.6792 |-5.5751 0.0000C 000000000 0
13.9583 |-4.3418 0.0000C 000000000 0
7.5500 {7.2418 0.0000C 000000000000
14.6750 |-4.7501 0.0000C 00 0000000000O0
6.8375 16.8293 0.0000C 00000000000O0
9.2375 {8.3751 0.00000 0000000000 0.0

o o o O
o o
(=)
o o

o o
o o
o o
(=}
o O
o O
(=)

(=)

5110000
6210000
7510000
4811000
5916000
10810000
11320000
12920000
1310 2 00 0 O
1410 1 0/0 0 O
15910000
16 710000
17710000
1814 1 0/0 0 ©
1918 2 0] 0.0NO
2018 1 000 O
212020000
221910000
232220000
22416000
3410000
6710000

212310000
2110000
3110000

263110000
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Element Name Value Data Note
Format #

273010000

282910000

292610000

302510000

313210000

322510000

332720000

342710000

35r268—2—6-6—6-16

3612810000

3713310000

3813510000

39136 20000

403420000

4113910000

42137 20000

404210000

4113820000

41210000

M PTY 2 1MUL 2 MUL

MPLB2 11 2 2

MPAL 115 1 2 3 4 5 6 7 8 910 11 12 13 14 15

M BAL 19 16 17 18 19 20 21 22 23 24

MPPA 1151 2 3 45 6 7 8 910 11 12 13 14 15

M BPA 19 16 17 18 19 20 21 22 23 24

M BDI 1 4 -2.3000 -8.8000 -2.3000 -3.8500

M BDI 1 4 6.3500 -3.8500 6.3500 -8.8000

M BMT 12

M PAL 2 1 43

M PPA 2 1 43

M BDI 2 4 8.7500 -9.0500 8.7500 -:7:9000

M BDI 2 4 10.1500 -7.9000 10.1500;-9.0500

M BMT 24

M END

_ () Element Group: Structure (Repeat)

Stereochemistry Chiral CD

Optical activity =) CD

Mollecular Formula by [C16H20N2] .[C16H18N204S]2. 4H20 ST

maojieties

Mollecular formula C48H64N6012S2 ST

Public Domain Yes BL

ReferenceSource Type | FDA-SRS CD

Reference’Source Class | Web CD

Reference Source URL http://fdasis.nlm.nih.gov/srs/ProxyServlet?mergeData=true ST
XUUJCLUIAITUIC =D DIVIAITITENATL T LIUATIVIN INAIVIL=IUdSI SXdLUIU
nHandle=default&nextPage=jsp/srs/ResultScreen.jsp&TXTSU
PERLISTID=RIT82F58GK&QV1=PENICILLIN+G+BENZATHINE
+%5BORANGE+BO0OK%5D

Public Domain Yes BL

Element Group: Chemical
Stoichiometric | Yes | BL |
Element Group: Molecular weight

Molecular weight Calculated CD

method

Moelecular weight Number average CD
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Element Name Value Data Note
Format #
Type
Amount Type Exact CD
Element Group: Amount
Average (Numeric 981,20 PQ 1)
Value)
Unit g/mol CD
Element Group: Structural Modification
Structural Modification | Moiety CD
Type
Element Group: Moiety N1
Moiety Rolg Salt CD
Moiety_ID C659VZ7P7T (UNII) ST
Moiety Narpe Benzanthine CD
Amount Type Mole Ratio to 2 molecules Penicillin G ST
Element group: Amount \,('J
Average Nymber | 1 | PQ |
Element Group: Moiety \%V
Moiety Rolg Hydrate CD
Moiety_ID 059QF0KOOR (UNII) ST
Moiety Narpe Water CD
Amount Type Mole Ratio to Penicillin G ST

Element group: Amount.,

Average Nymber | 2 | PQ |

NOTE1 Hlement Group Relationship:

- The A¢tive Moiety relationship is a one way relationshif;

- Parentmolecule to a salt/ solvate is a two way relationship.
- Both gne-and two-way relationships are possible:

Element Gronp\,ﬁ'ﬁbstance Relationship

Relationship Active Moiety CD
Substance |D PENC56432TY+(Artificial ID), Q42T66VGOC (UNII) II
Substance hame Penicillin G ST
Eleme,n\t\G-l‘oup: Substance Relationship (Repeat)
Relationship Parent:(to’Salt) CD
Substance |D PENC56432TY (Artificial ID), Q42T66VGOC (UNII) II
Substance hame Penicillin G ST
N\(“ﬁlement Group: Substance Relationship (Repeat)
Relationship Parent (to hydrate) CD
Substance |D WATH]JT6453 (Artificial ID), 059QF0KOOR (UNII) 11
Substance hame Water ST
O)\

B.7.4 specified substance Group 2 information level

The following elements are captured at the Group 2  Substance level for Benzathine,
Benzylpenicillin tetrahydrate, sterilised (USP):

Element Group: specified substance Group 2 (Benzathine Benzylpenicillin tetrahydrate)
specified substance | BENZ97653M (Artificial ID) 11
Group 2 ID
Substance Type specified substance Group 2 CD
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specified substance | Benzathine Benzylpenicillin tetrahydrate -Manufacturer ZZ ST
Group 2 Name
Parent Substance ID GHFTES5643B (Artificial ID) 11 1)
Element Group: Manufacturing
Manufacturer ID DUNS543210 (Artificial ID) 11
Manufacturer Name Company ZZ EN
Manufacturing type Manufacturer CD
Production Method | Fermentation and Chemical synthesis CD
Type
Production System | Chemical synthesis CD
Type
Praduction System Fermentation, Chemical synthesis from starting materials, | ST
purification steps and recrystallization to obtain crystalline
form.
Crifical Process | 1 INT )
Vegsion Number
NO[E 1 This Parent Substance ID refers to the Substance Name: Penicillin G Benzathine.
NO[E 2 The Critical Process Number Version Number would change if a substantial change in the| (synthetic)

mahufacturing process occurred. These would include a change in the chemistry, additien of elimination of a purification step.
The change in a version number should be tied to the production system type.

B.7.5 specified substance Group 3 information level

The following elements are captured at the specified substance ‘Group 3 level for Benzathine Benzylpenicillin
tetrahydrate, sterilised (USP):

Element Group: specified substance Group 3*(Benzathine Benzylpenicillin anhydrous, sterilised

(USP)

specified substance | JKHYR7865P (Artificial [D} 11
Grgup 31D
Subystance Type specified substance Group 3 CD
spgcified substance | Benzathine Benzylpenicillin tetrahydrate, sterilised-USP ST
Grgup 3 Name
Parfent Substance ID GHFTE5643B (Artificial ID) 11 )

Element Group: Grade
Grgde Type USP CD
Grade Name Benzathine Benzylpenicillin tetrahydrate sterilised-USP ST
Reference Source Type:(-USP, Monograph USP38-NF33 Page 4781 ST
Reference Source Classy " Official name source CD
Reference Souyce | http://www.uspnf.com/uspnf/pub/index?usp=38&nf=33&s= | CD
Citption 1&officialOn=August 1, 2015
NO[E 1 This Parent Substance ID refers to the Substance Name: Penicillin G Benzathine.

B.8Radiopharmaceutical substance

B.8.1 Introduction

The ISO 11238 Substance Standard describes a nuclide and defines the isotope element group based on the type of
the underlying substance and not a type of the substance in and of itself.

Characteristics for each nuclide could at least include half-life, energy of emission, parent and daughter nuclides.
For this version of the [SO Chemical Substance ANNEX regarding minimal requirements the Isotope information
is included and not half-life and unit. The information model for structure and isotope is shown in Figure B.35:
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