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Industry-wide challenges in R&D

/' R&D productivity challenges
/- Data Silos / Manual transfers
/- Implicit Know-how
/- Accessibility of data

/" Find vs. reproduce data
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-+ Data life cycle in a ,Digital lab*

/' Required enablers

Harmonize, curated data
Annotate Annotated context, meta data
Data-centric collection

Commoditized labs

/| Cross-correlation of scientific data

Automated evidence generation
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Transfer MS Method
Information using ADF

Annotate

date




Motivation for “smart” analytical methods

Why using standards?

Data-centric
architecture

towards “smart”
data
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IT
Driver

Lab efficiency

Business
Driver

Data integrity

Annotate




% Managing analytical methods
As-is: Interrupted Process for Setting up MS Analytics
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Labware &
MANUALLY MANUALLY
STARLIMS assigned analysis TEXT-BASED transcribed text-Method

Analytic (HPLC-MS) Method o MS software

LIMS
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Annotate

HPLC-MS [ ]
Workstation 1 |

HPLC-MS [ ]
Workstation 2 [ Sl

Thermo &
AB Sciex



Annotate

Managing analytical methods

Now: Simplified process, universal machine-readable methods

Add method
automatically

[, 2T format Create new method

HPLC-MS [:]
ér Workstation 1 Sl
B HPLC-MS [ ]

Labware & Workstation 2 S
STARLIMS " S,
LIMS Individual Universal AB Sciex

Archive "= Data Format

Transfer of method

) adi format  |mport seamlessly of
assigned method
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Annotate

* Analytical Method Management

Text-based to machine readable
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Analytical Method Management

Benefits on various levels
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INTEGRATE AVOID ERRORS HIGHER DATA
MS-WORKSTATION through checks, enabled by INTEGRITY
from stand-alone system Parameter reporting 01000

into a lab landscape

l OK

CENTRAL METHOD EASY METHOD | GxP-COMPLIANT
REPOSITORY TRANSFER information transfer

from machine A to B
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BETTER WORKFLOW

INTEGRATION

(S
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GENERIC
INTEGRATION

instead of bilateral
integration into LIMS/ELN



Harmonized
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How does Allotrope help us
implement these strategic
patterns?
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FAIR Data for the lab

In our private environment... * In the scientific environment...
MP3
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s on g G enre . mass Spectroscopy thermogravimetry

E = -

We generate data in every minute.
Why not use its untapped potential?
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Addressing the root causes

Vendor/instrument-Specific Formats Data in Standard Format

Paper-based and unstructured text for A Standard vocabulary & metadata
methods, regulations, recipes, observations, structure
etc _ — Process
— Material
— x Equipment
Result
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The Allotrope Framework

A standardised semantic
model for data &

. % NG N
Ontologies Allotrope Data Format|  API ADF Explorer
S i ?! Data Description @l -~ i 000
Semantic Model S
\—/,— » Data Cubes o i “
Datapl\(ﬂodels dniversal Data
._v Data Package
[1.2] Virtual file system e
- . g N -
A set of constraints on A high-performance  An API to allow ADF Explorer allows
the semantic model binary data format. consistent creation browsing of existing ADF
using data shapes. Instrument, vendor, & reading of ADF files.

platform agnostic. files.
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Harmonized Data - Examples

Bayer is a founding member of the Allotrope Foundation

/- Successful instrument integration into electronic lab notebook using Allotrope Data Format (ADF)

/" idbs ELN: ADF importer o m =a)
/" YSI Bioanalyzer: Rest service U S e _

oy m — 0. Aoty

meviee 30 CEOEE Apokewren
et Mbah

/' Use of Allotrope Ontologies (AFO) as master data in Biologics Development project

/19 Assay techniques added
/' Increased Allotrope taxonomy by >4350 Terms

/- Transfer of analytical methods between LIMS and mass spec instrument control software using ADF
/- MS Method to/from ADF Converter
/- Sciex Analyst & Labware LIMS
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Mass Spectrometry - Crop Science Implementation
ADF Adapter

Thermo
Xcalibur Data U=
folder =
LCQuan § L Parameters
= % Results
= = Raw files
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Allotrope enabled archiving



¢ Allotrope-

enabled
eArchiving

Scalable
Platform

Decouple
Producer &

Consumer
(OAIS ISO 14721)

Long-term
FAIR data

Self-

descriptive
Foundation for

advanced analytics
& ML




ADF CAPTURE & METADATA Enrichment
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Towards digital labs

Data-centric architecture

* Decouple data and process
+ Use standard interfaces

» Use standard data formats
« Enable a living archive

Accessibility Semantics

« Make laboratory data company- * Use ontologies to add context to
wide accessible master and meta data

« Enable smart collaboration (internal « Enable implicit documentation
& external)

* Reuse data beyond initial purpose
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Allotrope@Bayer

/ Enablers through Allotrope
/" Accessible Data (FAIR)
/" Data centric approach

/- Explicit knowledge trough
semantics
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/" Towards automated sc:lentlflc
evidence
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Forward-Looking Statements

This presentation may contain forward-looking statements based on current assumptions and forecasts
made by Bayer management.

Various known and unknown risks, uncertainties and other factors could lead to material differences
between the actual future results, financial situation, development or performance of the company and the
estimates given here. These factors include those discussed in Bayer’s public reports which are available
on the Bayer website at http://www.bayer.com/.

The company assumes no liability whatsoever to update these forward-looking statements or to conform
them to future events or developments.
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Thank you!




