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Needs and Challenges i Chemical Development

Industry trends in the area of Knowledge Management

Data Analytics T during the experiment, single experiment and multiple
experiments
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Our Engagement Initiative METTLER TOLEDO

Every year we try to engage with scientists in chemical development to more
fully understand their challenges and needs
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1 Roundtable 8 Info Days 4 Online Seminars ~7200 Meetings

Summarized Common Objectives

A Increase efficiency and effectiveness of every chemist and engineer

A Develop well understood processes that are profitable, green, and safe
A Increase velocity through the development pipeline

A Launch products with the best science at the lowest cost
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Needs and Challenges METTLER TOLEDO | 4

Needs and
, Digitalization Challenges
A Department A Description of a
Objectives critical need or
A Key Initiatives Customer Data challenge that can
A Project Goals Success Integrity significantly impact

scientific or
business success

Culture of

Customer Safety

Resources

A Human Capital
A Budget and Funding
A Core Competencies



Common Needs and Challenges

Modernize Insight for Every
SYIUESS Reaction

Transform ‘ ‘ ‘

Organizational Develop a Culture
Productivity of Safety
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Take Control of
Particles
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Deliver from
to Plant

Lab
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Provide Key Core Competencies

Improve usability and Enable personal

lab safety

A More time for
investigations

A Fast adoption and
high utilization

A Increase user
safety in lab

productivity

A 100% capture of
relevant data

A 24/7 experimental
planning

A Reproducible
recipes and results
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Support knowledge

with every experiment management

A Data-rich
experimentation

A Improved process
understanding

A Optimized workflow
to ELN

A Shared results for
every project

A Support for scale up A Searchable and

and tech transfer

standardized data



Drivers for increasing utilization of PAT tools

A Ease of Use

Connection and setup
Utility burden
Footprint

Laptop requirement

Manual interventions

A Reliability

Uptime

Calibration (transfer)
Verification

Lab-to-plant comparison
Process oriented sensors
Cleaning

Fundamental Robustness
Lower TOC
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A Value of Information

CQA or CPP
Accuracy
Sensitivity
Resolution

Fit for Purpose

Data vs. Information
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Simplifying Workflow into a single Experiment METTLER TOLEDO | 9

One software platform to easily extract, share,
and store key findings
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MT provides a complete integrated workflow
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IC suite integrated everything into a single experiment

In Situ Raman
Analysis

1250
Wavenumbe!

In Situ FTIR Analysis

1500 fe?)

Inline Particle
Microscopy

S akely umamay gianh
Temperature desined reaction secondary moction
DSC,ARC,TAM..

%
-
-
-
b
R
-

Time e

Chord Length (microns)
vvvvvvvvvvvvvvvvvvvvvvvvv

Inline Particle Size
and Count

Reaction Calorimetry

Automated
Synthesis Reactors

For internal use - Confidential



The use of Complementary Data Streams provide

High Quality Insights METTLER TOLEDO

HPLC/IR Can be used together to highlight reaction events, or enhance each
other

A MIR and HPLC/UPLC data are highly complementary
- Together they cover a full dynamic range of sensitivity across an entire chemical reaction
- Combines standard offline analytical technique and the standard online PAT technique

A Various use cases, but these are now common
- Use online MIR as the trigger for sampling events i then confirm using HPLC/UPLC

- Use MIR reaction profiles to pinpoint key reaction events i then collect samples around
the critical points T enable data density in the right places

- Use the offline analytical result to calibrate the MIR trend and get concentration data
across an entire experiment
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Use Case T Online Measurement Supports Offline  mermer toLepo | 13

Online MIR used to target the correct sampling time for offline analysis

AUnder a GMP process, can take significant turnaround time to receive analytical results

Alf sample is mistimed, resulting delay can cause excess impurity to form in the reaction
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Reaction sample oblained
2nd HPLC result refurned showing

Reaction complete complete reaction
1st HPLC result refurned showing incomplete reaction.
2nd reaction sample obfained

Arani Chanda, Adrian M. Daly, David A. Foley, Mark A. LaPack, Samrat Mukherjee, John D. Orr, George L. Reid, Ill, Duncan R. Thompson, and Howard W. Ward,
I, Industry Perspectives on Process Analytical Technology: Tools and Applications in API Development, Org. Process Res. B2 v . 20 ngr lnter%a?u’se ) Eo3ntiidential



Use Case T Combing Online and Offline METTLER TOLEDO | 14

Understanding the Formation of an Impurity
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Impurity is seen in reaction spectra at 1163cm-!

Profiling this peak provides a real time profile of impurity
formation combined with other reaction profiles
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Profiles suggest having no hold time after 1:05 would
make reaction cleaner i real time end point detection
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Use Case T Use Offline for Online Quantitation METTLER TOLEDO | 15

Simple Method to Transform Trends to Numbers
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Beer's Law:
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Simplifying Workflow from Experiment to DeciSion  merTier ToLEDo | 16

One software platform to easily extract, share,
and store key findings

Initiation Kinetics |Ideal Endpoint
(Max Product)

Reaction

Time
v Product V' Impurity

v/ Reagent Y Dosing Excess Impurity
Yy Intermediate Formation




Simplifying Workflow from Experiment to Decision  mermer TOLEDO | 17

Collect data, generate reports, track utilization, and distribute learning



