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Seeq’s early days

Time series data: biggest untapped potential in the process industry




INDUSTRY VETERAN
“Top 10 Pharma Company”
Seeq customer




Envisioning the Platform’s Potential
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Evolving into a Pharma-friendly Platform
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What is Seeq applied to today?

Process Development

CPP Identification

Process Optimization

Tech Transfer

Process Monitoring
& Management

Anomaly Detection And
Root Cause Analysis

Ensure Quality Compliance
(CPV, APR, Batch Reporting)

Predictive Modeling &
Continuous Improvement
Analytics

Drug Substance
Manufacturing

Drug Product
Manufacturing

Operational Efficiency
& Supply Chain

OEE - Continuous
Improvement Analytics
(Performance Metrics,
Increase Equipment
Availability)

Data Insight Into Planning
Scheduling

Drug Product
Manufacturing

Drug Substance
Manufacturing

Assets Monitoring &
Management

Anomaly Detection And
Root Cause Analysis

Predictive Maintenance

Industrial Enterprise
Monitoring

Engineering
(Facilities / Utilities /
Maintenance)



But what about validation?

 Customers started to validate early on!

* “Compliance features” the most requested since early days

* Most Pharmaceutical Customers have validated Seeq instances
* Long and successful audit history

* Hearing it louder: “we want Seeq in GMP decision making!”




Pharma Functionality in Seeq - History
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Pharma Functionality in Seeq - History
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Pharma Functionality in Seeq

- History
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Pharma Functionality in Seeq - History
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Pharma Functionality in Seeq - History
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. | ANALYTICS
Why Seeqg Pharma Suite? eeq s

 Easier for customers to validate Seeq as a platform and the analytics
solutions developed in Seeq

* Enables GMP-decisions use cases
* Process-related and quality management solutions
* Highervalue
* Business-critical

* Fits customer journey Pharma’s Vendor Qualification needs

Vendor Selection Vendor Qualification Quality agreement Auditing Ongoing Performance

Evaluation

e|nitial audit for
capabilities

assessment and
gualification

eAssessment of
vendor processes
and QM to ensure
GMP compliance

eQualification
requirements and
Business needs

eCovered by SLA eIncludes follow up
audits at regular

intervals




What is Seeqg Pharma Analytics & Al Suite?

) | ANALYTICS
%5%8 & Al SUITE

Analytics Change Regulatory Compliant Pharma Specific Needs
Management Support and Benefits
* Analysis Locking * SaaS Update  Seeq Pharma
Coordination Community of Practice

* Analysis Versioning

. Readable Audit * Seeq Additional Tenant

e Access to Pharma Trust
Center

* Right to Audit

14




Analytics Change Management

Why?
fl)  Makes it easier to use Seeq in validated environments
° * Helps with enterprise rollouts and consistency across lines, sites, etc.
What?

* Ensures no one can make changes to an analysis when it is locked
* Allows versions to be linked together so updates can be made
* Changes to calculations are tracked

1S SN
11l

How?
* Workbench Analysis Locking
* Workbench Analysis Versioning
. * Readable Audit Trail . Tt :




SeeqQ WORKBENCH
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In this demo, we're using Partial Least Squares regression to
model and understand what drives product quality in a process.

We have four key input signals: feed flow, reactor temperature,
agitator speed, and reactant concentration. These are our
predictors.

Our output signal is the Product Quality Detector, and we want
to see how much of it we can explain using the inputs.

By applying PLS, we can uncover:
The relative importance of each input signal

How much variance in product quality can be captured by these
inputs

Insights into underlying process behavior for optimization and
troubleshooting.

We will identify 2 issues - a subtle issue with reactant
concentration and an issue with the reactor temperature which
could signal an issue with a heat exchanger.

Analysis Documentation

This analysis evaluates the prediction deviation by following a
sequential calculation hierarchy starting from the sensor data
used in the product quality detector, and proceeding through
the residual computations, smoothing, and ultimately the
derivation of the prediction deviation condition. Each step is
represented by a trend link that captures both the inputs and
outputs involved in that stage.
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Recommended setup for Validation

17

Name
» G
ameS  Owner
B Production h
B} pevelopm John B John B
B Testing John B John B

Use Access Control on the
folders to control who can
make changes at each step in
the process

Lock Analyses once changes
should no longer be made

Use folders in the
Corporate drive for each

Created » Last Updated &
o
s s 2 @ stage in the approval
8/21/2023 9:50 AM 8/21/2023 9:50 AM 2 @ p rO C e SS
8/21/20239:50 AM 11/29/2023 3:00 AM 2@ i
Access Control @
ing
Manag Ad d Check Access
he foll g users and groups have acce h
Name Type Rea: Write anage
John ec (owner)
Qualit; ance
Enter user name ] O m]
Get Link
llllllllll 6]
https://develop.seeq.dev/0EE403A7-8CFA-EBEQ0-A1C5-5D50616156A3/folder 4 0




Regulatory Compliant Upgrades

PRODUCTION SERVER TEST SERVER
Validated “Additional tenant”

New version
Release and Test
Report

Production
environment
update Version updated

Approval Tests and

Communication

approval

Default update cycle time: Quarterly

Flexibility to accommodate customers’
requirements

SLA language defines Update
Coordination mechanism

Controlled update mechanisms — fits
industry standards

Lower risk of unnoticed bugs and faster
fixes

conneqt!




Right to Audit

* Documentation and resources for the initial quality audit
* Periodic follow-up audits

[ ]
-
e
i

\

Access to Pharma area of the Trust Center
* Dedicated portal for Pharma documentation
* Documentation to assist validation processes
* Quarterly Regulatory Release Notes and Testing

Pharma Community of Practice
* Ability to network with other Seeq users in the industry
* Access to virtual and in-person events
 Early visibility of new features and opportunity to participate in user research
* Private forum area on seeq.org

19 O qt
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