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Process Validation Lifecycle .‘\
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Process Validation

+ Data Monitoring
e Validation & Verification

Process Design

e Parameters
+ Setpoints

Process
Characterization

 Criticality Assessment
* Ranges

Process Qualification

* Meeting Commercial
Standards
* Repeatability

22-01-25 Miltenyi Bioindustry




Platform Process Design Elements b N
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I. Standard Production and Purification
Process Framework

= Fixed unit operations with tunable parameters .

Il. Robust Analytical Strategy

» Core analytics for titer and impurity profiling
standardized across products for comparability

lll. Regulatory-Ready Documentation

=  Clear statistical strategy and platform data
leveraged to reduce burden for IND/BLA
submissions
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Process Development & Quality by Design

Quality driven Development, Characterization, & Commercialization
ensure robust process controls and a consistent product



Building Blocks of Characterization .‘\
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Statistical Analysis
Strategy

Quality Target Product Profile Q

Clinical Process
Description / Parameter
Profile

Experimental Execution Method
e.g. Scale Down Model
Qualification
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Platform Scale Down Model Qualification Strategy

Transfection / —, | Small Scale Bioreactor / Flask
Cell Expansion Production
Production — gltnozlllftci:sae Bioreactor / Flask
Concentration — LSJ:?:;I:iI?l?aatliznlConcentration
Purification —— Small Scale Chromatography
S N EWT UGNl — | Small Scale Formulation and Fill
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Performed In
Triplicate




Miltenyi Characterization Procedure Elements g\
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Identification of Process Step Design of Experimentation Data Analysis &
Critical Quality Mapping Experiment & Execution Reporting
Attributes

Critical Process Parameters
Normal Operating Ranges and Proven Acceptable Ranges
Control Strategy
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Evolution of Process Characterization Timelines Miltenyi Bicindustry
Proce_s > . Number of Time from Kick-off to
Characterization - — -
Executed Report Package Progression of Characterization Time Requirements Scale (L)
Aizislizln Experiments Finalization oL
(Chronologically) P I 200L
15
1 50L 1 16 Months C
2 50 L 10 14 Months £
g 10
3 200 L 12 15 Months g
g
4 200 L 12 12 Months S
g 5
5 50 L 9 11 Months
6 50 L 8 11 Months (Expected) o
1 2 3 4 5 6 7
7 200 L 8 11 Months (Expected)




LVV Pre-Commercialization Accomplishments .‘\
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Process Process Process Completed Commercially
Characterization Characterization Characterization Process Approved
Programs Experiments Reports Characterization Product
Initiated Executed Programs
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Streamlined Path to Commercialization Miltenyi Bioindustry

Product to Product to Product
Product Equivalency of
Equivalency of Ranges &

Responses Criticality

Product Non-Specific Critical Process Parameters

Normal Operating Ranges and Proven Acceptable Ranges
And a flexible Control Strategy




Process Qualification & Validation

Our data leverging efforts do not end with characterization and the establishment of the
control strategy! The process ownership is passed off to the Manufacturing Sciences
and Technology team for Qualification and Continued Process Verification, utilizing
similar platform statistical approaches for analysis and reporting.
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for your attention!
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