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Disclaimer ©yRentschler

Biopharma

This presentation is confidential and the sole property of
Rentschler Biopharma SE (“Rentschler”).

This presentation is copyright protected. It is to be used solely and
exclusively by the recipient in the complete and unchanged format.
No part of this document (including graphics and pictures) may be
reproduced or disseminated in any form by any means (electronical,
mechanical, photocopying, recording or otherwise) without the prior
written consent of Rentschler.

The information contained herein is for general information purposes
and is intended only as brief summary of Rentschler.

All information are provided “as is”. Rentschler makes no representation
or warranty whatsoever regarding the accuracy, completeness,
‘up-to-dateness’, or adequacy of, or the suitability, the information
(including estimates and forecasts) it contains and expressly disclaims
liability for errors and omissions in such content.”
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Our aim Is to understand and
Improve the production of
biopharmaceuticals
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To deliver the best quality, we have
to understand the production Wiy /
PIOEESS Quality ’

2024-EU-PO-1664 Integrating JMP da



Many parameters influence the product quality ©Rentschler

Biopharma

Every production process step is influenced by Every biopharmaceutical production process
many factors consists of many process steps

Bioreactor @
Filtration

Chromatography

Chromatography

Diafiltration

mr mr e me o

Chromatography E

Example Chromatography column Example excerpt from a production process
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Typical approach @yRentschler
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During process characterization we
work with DoE

The investigated parameters depend on the
understanding of the process at the time of
process development

/

Load density

/ N

Flow speed
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Machine learning can help us identifying factors in

large datasets

Control chart
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Example, random data
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During commercial
manufacturing many more
datapoints are generated
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Most SMEs are unfamiliar with
machine learning

Most statisticians are unfamiliar with
biological processes
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Most work on a machine learning project is best done ©Rentschler
by experts of the process

3

« Data quality review
« Data cleanup

J

« Explorative data analysis\
* Feature extraction

* Feature creation
 Feature scaling

 Train/Test split

JMP is ideal for most tasks .
% * Hyperparameter tuning

requiring process experts

* Result visualization J

> Python is ideal for machine . Report writing

learning task
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Simple data manipulation tasks are automatized with ©Rentschler
JMP

Parameter scaling Parameter scaling ensures that
all parameters have equal
s B e weight in the model
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Example, random data
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The end users do not notice if JMP or python code is @Rentggpfgjgg
used

JMP journal for machine learning tasks Process experts can use
python via JMP journals

©yRentschler

Biopharma

Machine learning

Purpose: use machine learning algorithms to identify the
factors impacting a parameter

Use IMP for data visualization and preparation, and Python for
machine learning.
For questions or comments please contact Ole Herud-Sikimic

[» = Data formats
[ = Fill missing data

~|Feature creation and scaling
4 = Model generation

Model definition

|Parametv.=_-r screening|

- Result visualization

~|Report generation
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Demonstration ©yRentschler
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Parameter screening ©Rentschler
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Machine learning can help to
identify the factors most
relevant for the prediction

Factor A
Factor B
5
© FactorC
&
Factor D I
Factor E F
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a 01 0.2 03 04
Importance
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Contact

Dr. Ole Herud-Sikimic¢

Process manager DSP, Process Science

+49 7392 701-1197
+ 49 7392 701-300
DA ole.herud-sikimic@rentschler-biopharma.com

@ www.rentschler-biopharma.com

Rentschler Biopharma SE Rentschler Biopharma Inc.
Erwin-Rentschler-Str. 21 27 Maple Street

88471 Laupheim Milford, MA 01757
Germany USA
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