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Abstract @

The importance of chemical identifier standards in the pharmaceutical industry

The use of specialised chemical registration systems to generate unique identity
for molecules is well established within the Pharmaceutical industry, however
there is little recognition that this is a form of master data management technology.
Used appropriately these technologies can be used to provide unique identification
of substances across the full lifecycle of a product. There are however many
challenges, including human factors, technology issues and a lack of established
standards across the industry. Colin will show how GSK has solved many of these
challenges and will outline the gaps and issues that make this a complex and
ongoing problem.




GSK - Setting The Scene

* GlaxoSmithKline is one of the world’s leading
pharmaceutical and healthcare companies.

» We have a challenging and inspiring mission to improve the quality of human life by
enabling people to do more, feel better and live longer.

« With a firm foundation in science, we discover, develop, manufacture and distribute
prescription medicines, vaccines and consumer healthcare products.

» Headquartered in the UK with major business operations in the US, we employ more
than 99,000 people in 120 countries.

» The data generated within the Research and Development function can vary from
high volume early screening data, to complex manufacturing methods or multinational
clinical trial data.
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our 24 research sites in 11 countries.
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1. Atargetis a structure in the body that contributes to the development of disease or the symptoms of that condition, for example an
enzyme.

Lead compound ; chemicals or natural compounds that might inhibit or enhance the target’s activity.

From GSK annual report 2011.

whn



Substance Lifecycle in Pharma R&D

Substance information spans the full R&D process

Substance Lifecycle in R&D
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Master Data Management @
Why Chemical Registration is a form of MDM Technology

* In business, master data management (MDM) comprises the processes, governance, policies,
standards and tools that consistently define and manage the critical data of an organization to provide
a single point of reference.

* In computing, an MDM tool can be used to support master data management by removing duplicates,
standardizing data (mass maintaining), and incorporating rules to eliminate incorrect data from
entering the system in order to create an authoritative source of master data. Master data are the
products, accounts and parties for which the business transactions are completed [Source: Wikipedia]
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Semantics and Human Factors @
Meaning is important when it comes to Master Data

* Depending on context the following terms could mean the same thing, or something
entirely different

— Molecule, Parent, Version, Salt, Compound, Substance, Active Substance, Asset, Drug Product, Drug Substance,
API, Active Ingredient, Active Product Ingredient, Product, Pharmaceutical Product, Medicinal Product, New
Therapeutic Entity, New Molecular Entity, New Biological Entity, New Chemical Entity, New Active Substance, NCE,
NAS, NME, NTE, Hit, Lead Compound

» There is significant variation across the industry

— Pistoia analysis on industry terminology April 2008

Domain Entity AstraZeneca GSK Novartis Pfizer PubChem FDA
Compound Compound Parent Substance | Parent Compound Molecular

(Parent) Entity
Substance Substance Version Salt Salt or Substance Substance or
(CompoundSubstance) Compound Active

Ingredient
Batch Sample Preparation | Batch Batch N/A N/A
or Lot

Lot Sample Sample Sample N/A N/A




Semantics and Human Factors - 2
Even the choice and use of identifiers can create issues

* GSK has a very simple format for compound identifiers
— Company prefix ,Numeric Identifier, Salt Code (No salt code for the parent)
— E.g. GSK1234567A

» What do the prefixes mean?

GW572016 HyC “N N AH 14925
(Lapatinib) O;Sh )\ | ) (Caffeine)
N

100 L —
+ GSK1234567 is lengthy and hard to remember 90
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— Is 567 sufficiently unique for informal communication?

— If you have more than 38 compounds, then statistically no

N\

N\

Probability of Duplicates

Number of Compounds



History of Mergers and Acquisitions
We carry the history

» All pharma’s have a long history of mergers

We accumulate
compound identifiers
spanning the history of

the company
Glaxo Wellcome

Burroughs
Wellcome

AH 14483 AH-14525
AH-14433 BRL-7857
BRL-5073 CCI3954

GlaxoSmithKline

CChan SKF-8053
SKF-17507

SmithKline
French

SKF-882
SKF-50104

SmithKline
Beecham

Beecham

We also continually acquire companies and establish collaborative arrangements.




What are we really identifying?
When do we change from a substance to a product?

We understand what we are identifying when there is a single active

— Assingle compound number which we can trace throughout the lifetime of a product

What are we identifying in these cases?
— GI265235/GR109714/509U81 (abacavir/lamivudine/zidovudine)
— CCIl18781/GR33343 (fluticasone propionate/salmeterol)

At some point we start to use Trade or Brand names

— Some products can have multiple names

At some point in the development lifecycle we begin to identify “Product Families”

— It's convenient to use compound numbers to identify, but this is a different entity

10



We have started to adopt the following definitions
The following data entities span multiple R&D systems and processes

» Substance Asset N
— All medicinal products consist of substances; these substances can be active ingredients, CY r;"
excipients, or materials in packaging materials. The term asset indicates that the o:sf:‘\n
substance has been candidate selected or is used within one of our products. 70 71
* Product Family ;

— A group of assets that share the same active ingredient or combination of active
ingredients, primary large molecule, or delivery device. Any unique combination of active
ingredients that can be used to create an actual product.

* Pharmaceutical Product

— Afinished dosage form of a specific product strength and/or dosage, that contains an
active pharmaceutical ingredient generally, but not necessarily, in association with inactive
ingredients. The term also includes a finished dosage form that does not contain an active
ingredient but is intended to be used as a placebo and competitors' product used as a
comparator.

[IDMP - Pharmaceutical Product] Qualitative and quantitative composition of the
pharmaceutical product as administered to the patient in line with the regulated product
information.

» Medicinal Regime (or Medicinal Product)

— One or more pharmaceutical products prescribed together to treat a single disease state.
[IDMP — Medicinal Product] Medicinal Product] Any substance or combination of
substances, which may be administered to human beings or animals for treating or
preventing disease, with the view to making a medical diagnosis or to restore, correct or
modify physiological functions. Medicinal products may relate conceptually to one or more
"pharmaceutical products" as part of an authorised treatment regimen

IDMP = Identification of Medicinal Products
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External Generic Naming Authorities

KTATEMENT ON A NONPROPRIETARY NAME ADOPTED BY THE USAN COUNCIL:

USAN @PATI.\'IB DITOSYLA@
PRONUNCIATION la pa’ tin ib
THERAPEUTIC CLAIM anti-neoplastic agent
CHEMICAL NAMES

1) 4-Quinazolinamine, N-[3-chloro-4-[(3-fluorophenyl)methoxy]phenyvi]-6-[3-[[[2-

(methylsulfonyl)ethyi]amino]metayl]-2-furanyl]-, bis(4-methylbenzenesulfonate),

monohyvdrate

2) N-[3-chloro-4-[(3-fluorobenzyi)oxylphenyi]-6-[3-[[[2-
(methylsulfonyi)ethyi]amino]methvi]furan-2-vijquinazolin-4-amine bis(4-
methyibenzenesulfonate) monohydrate

[STRCCTURAL FORMULA \

(
E
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apatinib

_{T@;‘i
SN ¢
Latin lapatinibum
French lapatinib

Spanish  lapatinib
Russian  nanaminub
Arabic e
Chinese fIEER
Phonetic  lapatinib

Molecular C29H26CIFN4045
formula

ATC
Codes

National
commission(s)
JAN lapatinib tosilate hydrate

Alternate name(s)

Mo data found on use of name by national commission{s).
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IT Vendors @

Unfortunately vendors make it hard

* R&D processes are supported by a significant number of specialised software products

— Most large pharma organisations will use hundreds of applications that reference compounds or products

* Many software products supporting our industry provide a simplistic way of referencing
substances or products
— Simplistic definition of “Product” with perhaps only “Company Code” and “Generic Name” to describe
— No built in facilities to integrate with external “master” sources

— Any change to the above identified as an expensive customisation

» Lack of clear industry standardisation contributes to this

13



Biological Substances
Bio molecules are of growing importance

» Unigqueness is not a straightforward concept in Biology

— Biologics cannot be fully defined by their structure. Must also describe parentage, how the substance
was made. Genealogy/Lineage matters.

— The rules for uniqueness change as science progresses

«class Protein Substance

MODIFICATION

PROTEIN

PROPERTY

notes

62 ersible modifications to & meterial.
L the MODIFICATION diagram in tis

+ COMMENT

e + SEQUENCE_TYPE
+ NUMBER_OF_SUBUNITS
4 DISULFIDE_LINKAGE

ne|+ PROPERTY_TYPE
+ PROPERTY_NAME
+ SUBSTANCE_ID
+ SUBSTANGE_NAME
+ AMOUNT TYPE

PROTEIN_SUBUNIT

+ 3UBUNIT

+ SEQUENCE

+ LENGTH

+ N_TERMINAL WMODIFICATION

+  N_TERMINAL_MODIFICATION_ID
+ C_TERMINAL_MODIFICATION

+ C TERMINAL MODIFICATION ID

ar

MOLECULAR_WEIGHT

+ MOLECULAR_WEIGHT_METHOD
+ MOLECULAR_WEICHT_TYPE
+  AMOUNT_TYPE

+ RCFERENCE_SOURCE_CLASS
+ REFERENCE_SOURCE_ID
+  REFERENCE_SOURCE_CITATION

+ O_GLYCOSYLATION
+ C_GLYCOSYLATION

s L% 1
REFERENCE_SOURCE GLYCOSYLATION AMOUNT
+ PUBLIC DOMAIN + CLYCOSYLATION TYPE + AVERAGE
+ REFERENCE_SOURACE TYFE + N_GLYCOSYLATION < LOW_LIMIT

+ HIGH_LIMIT

+ UNIT
< NON_NUMERIC_VALUE

IDMP Models
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Structurally Diverse Substances

Many consumer products use ingredients such as Green Tea. How do you assign identity?

T i U.S. Food and Drug Administration .
I@A_\ g',s' Food and Drug Administration p— EDA | United States

ecting and Promoting Your Health

Protecting and Promoting Your Health National Library of Medicine
alth

B I i I EE e Substance Registration System - Unique Ingredient identifier UNg) | - National Instittes of H

Substance Registration System - Unique Ingredient identifier (UNIl) INLM] Nationsl Insitutee of Health

Home ) Search Results

@By Name () By UNII
GREEN TEA ‘@

< Go back to previous page.

Search Results

» G 1ms
» @ NCBI Taxonomy
» @ USDA PLANTS

<l Go back to previous page.

About, Contact Us, Copyright, Privacy, Accessibility

U.5. National Library of Medicine, 8500 Rockville Pike, Bethesda, MD 20894
National Institutes of Health, Health & Human Services

Freedom of Information Act

Last updated: Jan 2014

FDA have generated a substance identifier for Green Tea

Home » Search Results

@ By Name 0 By UNIL
BLACK TEA [Go]

«d Go back to previous page.

Search Results

Preferred Substance TEA LEAF  [show more names]

Preferred Substance Name:
Name: GREEN TEA LEAF  [show more names] uNI: GHAZT47V24
Nt WEZULRYSE0 Search Term: BLACK TEA

» @ 1TIS

» @ NCBI Taxonomy
» @ NCI Thesaurus
» @ USDA PLANTS

<l Go back to previous page.

Abeut, Contact Us, Copyright, Privacy, Accessibility

U.S. National Library of Medicine, 8600 Rockville Pike, Bethesda, MD 20894
Natienal Institutes of Health, Health & Human Services

Fresdom of Information Act

Last updated: Jan 2014

Black Tea has a different identifier in SRS

Synonyms

+ CAMELLIA SINENSIS LEAF

« CAMELLIA SINENSIS LEAF EXTRACT Synonyms

+ CAMELLIA SINENSIS LEAF EXTRACT [INCI]

« CAMELLIA SINENSIS LEAF POWDER s AE-TEA

+ CAMELLIA SINENSIS LEAF POWDER [INCT] « ALLERGENIC EXTRACT- TEA CAMELLIS SINENSIS
+ CAMELLIA SINENSIS LEAF [INCI] « B1623 [LANGUAL]

+ CAMELLIAE FOLIUM « BLACK TEA

+ CAMELLIAE SINENSIS FOLIUM « BLACK TEA EXTRACT

« CHAYE « BLACK TEA EXTRACT [VANDF]

+ GREEN TEA « BLACK TEA LEAF

: gREENREEN % LEXEAFTRAEgRACT + CAMELLIA SINENSIS LEAF, FULLY FERMENTED
+ GREEN TEA [VANDE] « FOOD - PLANT SOURCE, TEA CAMELLIA SINENSIS
o DTTEATEA « ORANGE PEKOE TEA ALLERGENIC EXTRACT

+ MATCHA TEA LEAF + TEA

+ SENCHA TEA « TEA LEAF EXTRACT

« SENCHA TEA LEAF » TEA [MI]

+ TEAEXTRACT

«+ TEA EXTRACT [FHF]]

+ THEA SINENSIS [HPUS]

+ WHITE TEA LEAF

These are regarded as synonyms

Black Tea has different Synonyms

Source FDA Substance Regqistration System: National Library of Medicine (NLM)
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Common consumer substances @
Inorganic compounds - Business rules for the identification of “Metals”

Magnesium Citrate

ldentification of “Metals” HO Business rules are set up to recognise
OHO 0 organic molecules. This molecule is
. Mg®* therefore seen as the Magnesium Salt
0 of Citrate. CCI23726 = Citric acid
Mg Salts of Magnesium are o~ O
assigned different CCI23726AQ
identifiers
Gl148744 \ Magnesium Hydroxide (Milk of Magnesia)
OH  Mg? OH
SKF20259

Potassium Citrate _ _
o K Recognised as the Potassium salt of

Citrate. From the same series as
Magnesium Citrate!

Other metals can be
assigned similar identifiers

CCI23726AR

Compound Registry is able to provide unique identity, but the business rules are different

Potentially many different metal salts can be used as substances within Consumer Products
Magnesium Aspartate (mineral supplement)
Magnesium Chloride (nutritional supplement)
Magnesium Lactate (mineral supplement)
Magnesium Citrate (laxative)
Magnesium Glycinate (mineral supplement)
Magnesium Bromide (mild sedative)
Magnesium Hydroxide (milk of magnesia)
Magnesium Borate (antiseptic)
Magnesium Stearate (used in formulation of tablets — common excipient in Rx)
Magnesium Sulfate (laxative)
Magnesium Malate (Oral magnesium supplement)
Magnesium Orotate (Oral magnesium supplement)
Magnesium Salicylate (antiseptic)




So how do we solve?
Integration and applied business processes

i Candidate Selection _
i In-licensing _
i Out-licensing -

Clinical Trial
Tracking

Compound
Registry




MDM Governance, Organisation and Information Life
Cycle

Clinical Data Stewardship
Activities Informed By The Information Blueprint:

?Lﬁséﬁ@us, Data rI\Ill

« ;. : “ * Programme initiated in 2008 aligned with GSK strategy.
%t‘ﬂ\zﬂ * Initial focus on Phase Il & Il Clinical Trials

\ * Accountabilities established based on ‘Non-Invasive Data
\ Governance’ by Robert Seiner.

= Based on existing and evolving roles.

Stewards

Asset
Stewards

Having demonstrated success there was pull to expand to Phase |,

Important mes

defined everyone who generates, transforms,
manages, uses, stores, archives and/or discards data or
documents pertaining to GSK clinical trials is a Steward
of clinical data, must understand their
accountabilities and act accordingly.”

Data Governance

Information Stakeholders

Data Governance Measurements & Scorecard

Data Governance

Organisation Activities
\ p— :
]
a
R&D Central By
Data G'wvernallne 7777777 Services Team 5
a— — ] 3.
(el Shared Data profiling
Gil oors Entity e Data Pauline Sedden
Curators Curaters Curaters E: 3
fion e E
Rﬁlelleu'e Shared
‘alues Data Project
Curaters Curatars Staff
MDM, =Track,

Master Data Management
| Business Users ‘

1B Data Dictionary
Data Governance Organisation

- 3

Shared Data
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ISO standards

As an industry we haven’t defined or adopted standards

« As an industry we need standards
— The standards have some issues and the implementation guidance is missing

— European legislation also creates challenges

 ISO standards for the identification of medicinal products

— 1S011615:2012 Health Informatics — Identification of medicinal products — Data elements and structures
for the unique identification and exchange of regulated medicinal product information

— 1S011616:2012 Health informatics — Identification of medicinal products - Data elements and structures for
the unique identification and exchange of regulated pharmaceutical product information

— 1S011238:2012 Health Informatics — Identification of medicinal products — Data elements and structures
for the unique identification and exchange of regulated information on substances

— 1S011239:2012 Health Informatics — ldentification of medicinal products — Data elements and structures
for the unique identification and exchange of regulated information on pharmaceutical dose forms, units of
presentation, routes of administration and packaging

— 1S011240:2012 Health informatics — Identification of medicinal products — Data elements and structures
for the unique identification and exchange of units of measurement
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