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Be pragmatic : focus on value first.

GOLDEN BATCH
COMPARISON TO
IMPROVE YIELD

FROM NO DATA TO
CONTINUOUS PROCESS

OPTIMIZATION

40% INCREASE 1IN
EFFICIENCY
ON QUALITY PQR
PROCESS

Why modern, contextualized intelligent lake houses are the

ultimate tools to break data silos, collaborate cross-functionally
and prevent blind spots.

How a leading CDMO reduced variability with automated batch
comparisons using Aizon Unify — a scalable, comprehensive data
analysis solution.

With over 350 PQR reports/year per site (and growing), Client
aimed to automate this process to increase efficiency.

-
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Not taking a first step
will leave you behind

TODAY'S REALITIES TODAY'S EXPECTATIONS

90%+ of companies <10% of companies
Classic Manufacturing Data-driven Manufacturing

Paper batch records Real-time insights & alerts Classic Data—driven
Static systems & processes Automated & flexible processes Manufacturing Manufacturing
Manual & inefficient operations Predictive & data driven operations

Limited use of available data

-
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Combating complexity
with Al: 18k+ process
variables for real-time
contextualization

SITUATION
Leading API manufacturer wanted to improve their yield comparing batches.

CONTEXT

- Information was siloed: 8 yr of process data (18K+ tags/process) in local
DCS; CQA context information in QMS; yield data in ERP. On top, phasing data
was missing for many years.

- Had narrowed down a few Historians, but hectic data processing efforts
were required to perform batch comparison, and contextualization
capabilities were limited.

ACTION

- Developed an Al model to generate phasing information from historical data.
- Integrated all the data in Unify (contextualized historian), making it readily
available in 6 weeks for dashboarding an analytics purposes.

- Leveraged the Unify Batch Comparison solution to:

-Perform faster/better (Al-powered, holistic) root-cause analysis; quantify
correlations between CPPs and CQAs across several business units and data
sources; understand what was moving the needle for good/bad batches.

- Aizon Consulting Services supported the Client on the implementation and
monitoring of process improvements, leading to substantial impact.

.
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CQA FROM QMS AND ERP YIELD INFORMATION

PROCESS DATA WITH AUTOMATIC CONTEXTUALIZATION
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Select process parameters
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Improved yield and
reduced OOS by
enabling Continuous
Process Optimization

SITUATION
A large CDMO experienced variations in chemical reactions that
heavily impacted production, causing fluctuations in yield and quality.

CONTEXT

Difficulties in consolidating data from multiple sources hindered the
ability to fully understand the reasons behind this variability. Previous
attempts failed because external data scientists lacked the pharma
knowledge and results were not easy to industrialize.

ACTION

Centralized data in Unify, integrating real-time sensor and manual
batch data. Compared batch performance with "Golden” batches,
then identified key root causes driving deviations by looking at critical
process parameters correlation with critical quality attributes. Once
industrialized, scaled from 1to 3 products in just a week.
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BATCH COMPARISON TOOL
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EVOLUTION IN REAL TIME




Dynamic Comparison Capability

e Dynamic batch
comparison across
multiple dimensions

e Multi variable selection
(dynamically introduces
each time series
indicator)

e Supports grouping by

site, product, phase,
equipment, batch, etc.
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Smart Manufacturing Platform Overview

Correlation matrix
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Yield Correlations: Advanced Analytical tools that allow the user to find the most relevant CPP impacting the yield of
the process. The outcome enables the user to take the best decisions to optimize and improve the process




Smart Manufacturing Platform Overview
I@ mlrm1 —

Yield Correlations: Advanced Analytical tools that allow the user to find the most relevant CPP impacting the yield of
the process. The outcome enables the user to take the best decisions to optimize and improve the process
continuously




How a CDMO gained
40%+ efficiency by
generating automated
annual PQR

SITUATION
With over 350 PQR reports/year per site (and growing), Client
aimed to automate this process to increase efficiency.

CONTEXT

PQR was performed manually, spending ingent time on
collecting data from different systems (e.g., Trackwise QMS,
SAP, several Excel spreadsheets, and historian Aspen21).

ACTION

Integrated all the data sources in Aizon Unify contextualized
lakehouse, enabling aggregation of all data, provided real-
time and historical visibility and data contextualization. Client
increased audit-readiness with automatic generation of
standard reports, including batch results vs expected
thresholds, details, changes, deviations, testing and
conclusions.
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AUTOMATED ANNUAL PQR,

SELECTED SCREENSHOTS
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Statistical Process Control Chant B
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Filter selbection for Devistions List
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But, you are not alone... eves
The Future

In-line, real-time, closed loop
process verification and

LEVEL 4 automated decisions.

PREDICTIVE PLANT

Real-time predictive
analytics & cross-site plant
visibility.

LEVEL 3
CONNECTED PLANT

Integration across core
systems &real-time visibility

LEVEL 2
DIGITAL ISLANDS

More automated processes
& isolated systems.

LEVEL 1
PRE-DIGITAL PLANT

Manual processes &
paper batch records ll ’, average level
of digital maturity in
® manufacturing

Digital Plant Maturity Model

Source: BioPhorum
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ACCELERATING THE PIONEERS’ JOURNEY WITH THE AIZON STACK

CORE SOLUTIONS: Digital Batch Review

Real-time Process Monitoring

. . Batch Comparison Analytics
Contextualized Intelligent Lakehouse : ’

Intelligent Batch Record (iBR)

.
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alZOI.| Thank You for Your Time
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