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Digital Transformation

Unlocking the power of data
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Sanofi Geel

Employees: Approx. 800

Key activities: Biomanufacturing of
therapeutic proteins (enzymes &
monoclonal antibodies)

Capacity:

12,000 L perfusion cell culture capacity
80,000 L fed-batch cell culture capacity
*1600 m? QC laboratories

930 m?* MSAT laboratories




Biotechnology

Digital Transformation — Factory of the Future

Challenge

Building a state-of-the-art
biotechnological production facility
with real-time monitoring and
analytics capabilities.

sanofi

Solution

Deployed the latest AVEVA

Pl System technology including Pl
AF/EF and PI Vision as an
advanced foundation for Process
Monitoring, Condition Based
Maintenance & Advanced
Analytics
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Benefits

Increased production and
operational efficiency, reduced
costs, mobile inspections,
exception-based surveillance,
significantly accelerated ‘Time to
Value’ for Advanced Analytics &
Machine Learning projects
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Building Blocks

1 Building the framework

BUILDING THE AF/EF FRAMEWORK

2 Run-to-Run analysis

PROVIDING THE DATA TO THE SHOPFLOOR

3 Raman Technology

PROCESS ANALYTICAL TECHNOLOGY

4 AA & ML

MOVING TO THE CLOUD

) Sustainability

GO GREEN

o
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1. Building the framework

Elements

f% Elements
= (J Geel

(J Equipment

& Plant 1

B~ @ Plant 2
H- (J Buffer
-  DSP
- (J Media
- @ USP

El- (J 10K Bioreactors

: CEC-134
CEC-135
CEC-136
CEC-137
CEC-138
CEC-139
3K Bioreactors
500l SUB
50l SUB
Centrifuge & Depth Filtration
Seedlab & Wave Rockers
Small Equipment
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An Asset Framework was built to map the site and its processes
The following is in a validated state:

240 templates

10864 elements

79 GxP PI Vision displays

76 tables

1607 analyses based on 617 analysis templates (170 EF
analysis templates & 447 expression analysis templates)
45 Event Frame Templates

3 enumeration sets

15 custom UOMs

884 formula attribute templates

1379 table lookup attribute templates
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Replacing cumbersome manual data

2- Run—to—Run AnaIySIS gathering and analysis

SOV MKADY >

| Check if parameters a
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1= Cont Data >
Run To Run data 12 = ph 00 /5503 { Ak, (e & e tatobies
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BR122001 CEC-134

Data overlays to check
consistency

Overview
screens e e R o | B ||
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3. Raman Technology

« Use of Raman technology (spectroscopic technique =
typically used to determine vibrational modes of — o
molecules)

 Enable the elimination of offline sampling and analysis
@bioreactors.

« Significantly reducing our day-to-day offline sampling
& associated cost and product loss

« Direct Link with SynTQ software and Pl AF.

(2 — e
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4. Moving to the Cloud

amazon

webservices™

/ ™

Digital
Twin

4= Informatica | Cloud

|A Data Platform

Massive App streaming

ATHENA(ERP) SADd

Plant Connectivity Project Scope

SAP MIl : 'I As Site Data Owner, Using the Streaming Engine, |
iy Plant Connectivity define all the tags that need to be sent to the data lake,
MES . . including:
Streamlng Englne - Tag Name and Location hierarchy

- Sending Mechanism (Snapshot / Archive)

BioLIMS - Digital Apps where this tag is used and its
aggregation logic
@ osi .
.
Other Apps ? \\/—

Geel Applications

Local Historian
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5. Advanced Analytcs & Machine Learning

BIOLIMS

Egl

DELTAV

-

Pre-built code pipelines

Standard Unified data model applied to create in silico In silico model of Counterfactual (,what-if*)
connectors to  connecting all datasets patch model for Biologics the full production  analyses optimizing production
source systems  into common structure  dryg substance process and suggesting next best action
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5. Advanced Analytics & Mach

= GokdenBatchipyns
B + ¥

t pandas as pd
t datetime

t dpywidgots a5 widgets
IPython. «

GHEF[4FEF .

datetime.

1 .arsr[

ear_outpit

(nowstr)

{subset [ I, implace

dFEF - dFEE[AFEE[

1st_reactors - |
dFEF - AFEF[dFEF[

(-

) - (dFEF[
OFEF]

sanofi

(1st_reactors)]
. ascending

dFEF]

Golden BatchiD

Reference batch ID

Instrument

a8e i) Midrge Manue
€ C 0 Q locahost

1§ Apptcstiorn B mipafewpeme_ [ Senon ouOO

f0e9B87b2aked 70da7 2a3ch3e9.

BGG8275CC - CEC-134 - Cells in Reactor - 20
Weight - WI-#0003

Query data

Query executed - proceed to plot the data

Display Chart
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6. Go Green




Our 5 environmental commitments

Fight climate change: chase after carbon neutrality by 2030 and

net zero emissions by 2050
By engaging Sanofi towards the 1,5°C global warming trajectory

Limit our environmental footprint and aim for circular solutions
By optimizing the use/reuse of resources and reducing impact of emissions

By delivering eco-innovative products and fostering a sustainable
use of medicines

Mobilize our people for environmental sustainability
By promoting an environmentally-conscious culture in the workplace

[
ﬁ Improve environmental profile of products

Engage our suppliers in our environmental ambitions
By sourcing responsibly and leading by example
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Our 5 environmental commitments

w 2 @ <

Pl will be at the hart of our environmental commitments

Delivering roughly 3000 environmental parameters from our
plants & facilities cleaned and contextualized before passing
through our streaming engine into the datalake.

There it will be further analyzed, and diagnostics will be
performed on the data. Keeping our plants in optimal condition
and exposing areas for improvement.
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Information is the oil of the 21st century, and
analytics is the combustion engine

Peter Sondergaard
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Hannes Bram

Digital Champion

Sanofi
Bram.hannes@sanofi.com
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This presentation may include predictions, estimates, intentions,” beliefs and
other statements that are or may be construed as being forward-looking. While
these forward-looking statements represent our current judgment on what the
future holds, they are subject to risks and uncertainties that could result in actual
outcomes differing materially from those projected in these statements. No
statement contained herein constitutes a commitment by AVEVA to perform any
particular action or to deliver any particular product or product features. Readers
are cautioned not to place undue reliance on these forward-looking statements,

" which reflect our opinions only as of the date of this presentation.

The Company shall not be obliged. to disclose ahy revision to these forward-
looking statements to reflect events or circumstances occurring aftér the date on
which they are made or to reflect the occurrence of future events.
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@ linkedin.com/company/aveva

©® @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and
sustainability. By connecting thé power of information and artificial intelligence
with human insight, AVEVA enables teams to use their data to unlock new value.
We call this Performance Intelligence. AVEVA’s comprehensive portfolio enables
more than 20,000 industrial enterprises to engineer smarter, operate better and
drive sustainable efficiency. AVEVA supports customers through a‘trusted

" ecosystem that includes 5,500 partners and 5,700 certified developers around
the world. The company is headquartered in Cambridge, UK, with over 6,500
employees and 90 offices in over 40 countries. ’

Learn more at
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http://www.aveva.com/
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