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Digital transformation

Digitalization is one of the most prominent issues for chemical industry (according to CEQ’s)
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Transformative change Software to enable

experimentation

Smart sensors in the lab
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3 Plant VR: AstraZeneca US; AZDerisk enabling software: AstraZeneca PSDA with thanks to Sowmya Indrakumar; Autonomous robot: Andy Cooper @aicooper; 15 April 2026
Accessible computation: AstraZeneca PSDA; Graph database: Tom Nijhof @ Neo4j Developer Blog



The bright future g
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Data flow enables scientific innovation
AstraZeneca'vﬁ-?""’ ;i‘

Electronic lab notebooks )

Outsourcing partner data
various formats |mmm
Reaxys’
Literature
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Route Manager

Big data Al-powered
interface for chemists
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data services
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\
Data chemists want: Lab chemists want:
e Good data standards e Decreasein admin
* Incorporation of FAIR metadata e Incorporation of FAIR metadata
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We do amazing things with big data
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The landscape without CxO data

* AZ Early Chemical Development
outsources 70—80% of their total
9] chemistry to CRO’s/CDMO’s
| — * Outsourced documentation comes in
) e O Project with... mixed quality
in _g{o;em with_exeipient O Experiment
[, ekt () Formulation * Main Challenges:
Via“ir:fmiw -_f_;,,;v1(1111su\9‘; Excipient
/_,__\fg --__-{_’___in_pvujt:ctff.-w-. __““_\_:-_~»__~_f_’_‘_-»{:11111869’; O Batch 1 UnStI’U Ctu red reports
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4 N Formats difficult for computers to read

2
3. Embedded images of structures & reactions
4

Knowledge transfer to a few people
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Can't we just “Al it all”?

Easy mode

“Propylene carbonate
(1.0 L, 1.204 kg) was then
charged to the reactor”

“The volume of

propylene carbonate used
is 1.0 litre”

Answers modified for conciseness from AstraZeneca GPT-5 Mini

Hard mode
“2.5 mol% of the
phosphine ligand
PN was used”

“It seems that 2.5 mol% of a
phosphine ligand was used.
It is likely to be Me,PPh”

Nightmare mode

Page 1: Page 6:
0 /©/OH “Compound 9
)LN was formed in
H o 89% yield”

“I cannot tell what

Compound 9 is — it’s just
a label used in the report”
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Optical structure recognition

Easy mode Hard mode Nightmare mode
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Y Qian, R Barzilay, & coworkers — “MolScribe: Robust Molecular Structure Recognition with Image-to-Graph Generation”. J. Chem. Inf. Model. 2023, 63, 1925-1934



https://doi.org/10.1021/acs.jcim.2c01480
https://doi.org/10.1021/acs.jcim.2c01480
https://doi.org/10.1021/acs.jcim.2c01480
https://doi.org/10.1021/acs.jcim.2c01480
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Bespoke Al tools for our chemistry needs

e Chemical data are always challenging

Contents (& quality!) of
each dataset/reaction
vary wildly

Computers

Lack of ML methods for the

understanding
structures

standardization small data regime

Goals
* Extract information from documentation, for reuse in ML and the Route Manager interface

* Impeccable accuracy — but accept high error % early on

We started with internal historical data from high-throughput experimentation
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We do amazing things with big data: Route Manager

e Retrieve and display reaction data from our ELN’s Route metrics
and external data sources Delsls o8 Fontes
) Enumerate a” route Optlons - ) Routes Total: 9 of 1000 Annotated: 0 Selected: 0 @ Pareto Show/Hide Columns ~
- o Y Steps T us Y C0G Y pCOG Y P Y aPMmi Y peml Y Overall Yiek

e Score route options across all sources | : .

NH, ‘. <> Editing the data

PNy ] . Oy Py —
- OH <> | | | | / 2%
The chemist can now run thought experiments to see the o
¢ effects of reaction changes on the holistic process ooses

11 AZD4573 route: S Karlsson & coworkers — Org. Process Res. Dev. 2021, 26, 601-615
Med chem route: B Barlaam & coworkers — J. Med. Chem. 2020, 63, 15564—15590. Note: the data in the route metrics table are unrelated to the structures shown
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https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/full/10.1021/acs.oprd.1c00058
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
https://pubs.acs.org/doi/10.1021/acs.jmedchem.0c01754
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Working with the agent fis

* |t makes a lot of mistakes, at first!

What the author meant What the agent saw  What the agent “understood”
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Working with Al tools

* Any Al tools work best with more relevant information

Curated Controlled, high-accuracy lists of
chemical lists catalysts, solvents, reagents

Algorithmic Understanding structures based on the
tools chemical name (including common misspellings...)

From inventory, materials management, vendors,

Synonyms .
ynony med chem databases, reliable external sources...

And as much existing information on the chemistry
as we can get!
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Learnings from multiple Al projects

* |t's pointless to hold the Al’s hand... but in-depth scientific guidance is critical
* Everything in chemistry is complex from a data perspective

* Accept that this takes work and will be far — perhaps very far — from perfect straight away

* |f we can get more knowledge out of a tool, futureproof its results by doing that!

* Be flexible to expand the existing data structure

* Always use FAIR data processes

* Work with outsourcing partners to improve how we source data in the first place.
But that isn’t so simple!

R L
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Al in Chemistry conference: Selected scientific & digital resources:
https://www.rscbmcs.org/events/aichem9/ https://supersciencegrl.co.uk/links/
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https://supersciencegrl.co.uk/links/
https://www.rscbmcs.org/events/aichem9/
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Confidentiality Notice

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the

contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus,
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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