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Outline

o Strategic Developing our Technology
Roadmap Towards Real Time Product Quality
and Bioprocess Monitoring

 PAT Vision and Technology Landscape at BMS
with Case Studies

« What will this lead us into the future? -
Future Outlook
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Traditional Process-Analytical Integration vs. PAT
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Strategy in Building Real Time Product Quality
and Process Monitoring
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Strategy in Building Real Time Product Quality
and Process Monitoring

“Real Time Acquisition vs. Monitoring”
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Our PAT Vision
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PAT Technology Landscape in BMS
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On-line Product Quality Monitoring by Multi - Attribute
Chromatography
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Agilent 2D-LC w/ High Resolution Peak-Cutting & Peak Parking: A
Viable Option to Deal with Large 15t Dimension Peak Volume
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A representative IEX profiles of High Resolution peak cutting of 1st
dimension Protein-A & a 2"9 dimension IEX Chromatography
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An Alternate Approach to High Resolution Peak Cutting & Peak Parking
to Enable Near Real-time Analysis

High Resolution Peak-cutting & Peak Parking  Alternative Approach with Flow Splitting

Advantages: Advantages:

» Agilent 2D-LC provides the option to collect e Post flow-splitting of 15t dimension protein-A
multiple fractions of 15t dimension Protein-A effluent can be achieved effortlessly with
peak in multiple sample loops and inject one commercially available MS flow splitters

fraction at a time : :
e Based on the peak volume of the 15t dimension

e Agilent OpenLab CDS Chemstation software is protein-A chromatography, flow-splitters with
capable to integrate the data from multiple different flow splitting ratios can be utilized

fractions to integrated final results . . L
J e With 1:10 flow-splitter, analysis time can be

Disadvantages: reduced by 10-fold

= Long analysis time for analyzing multiple peak Disadvantages:
cuts, which is not in alignment with the rapid

analysis required for of PAT = No disadvantages
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Titer, mg/mL

On-line Product Quality Analysis by 2D-LC CEX Multi - Attribute
Chromatography
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FT-IR & Chemometric Sensors at UFDF for Protein and
Excipient Monitoring
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Real Time Process Monitoring - Downstream
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Holistic Process
Understanding
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