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e Introduction to Multivariate Curve Resolution

* Application Examples

— FTIR: Process control at low temperature
— NIR: Blending uniformity monitoring
— UV/Vis: Chemical Reaction

intermediates

e Conclusions

“PAT is a system for designing, analysing
and contralling manufacturing through
timely measurements of critical qualicy and
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MCR methods may be defined as a group of techniques which intend
the recovery of concentrations and response profiles of the
components in unresolved mixtures using a minimal number of
assumptions about the nature and composition of these mixtures.
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Pure concentration profiles Pure signals
Chemical reaction Compound identity
e Process evolution Source identification
Unresolved mixtures Compound contribution and Interpretation

Relative quantitation
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Part of MCR Talks in FACSS 06

e Water Sorption Process into a Biocompatible Polymer
Film, MCR Analysis of ATR-IR Spectra.

 Interactive Self-Modeling Image Analysis

« Optical Sectioning of Live Cells via Hyperspectral
Confocal Fluorescence Imaging and MCR.

* Incorporation of Practical Shape Constraints in the MCR-
ALS Procedure for Analysis of Two-Way UV Resonance
Raman.

« MCR and its Practical Use in Remote Sensing
Applications

« MCR-ALS Analysis of Two-Way UVRR Spectra of
Biologically Relevant Compounds.



Case 1- Chemical Process

Ending Point Monitoring

Real-time reaction monitoring by finding major
reagent below 1% and 0.5%
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Chemical Process

ATR-IR Spectra

e Sanitized data

e Low temperature reaction

» References could be measured by HPLC,
but it is not in-line monitoring
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MCR-Estimated Spectra é
on Two Runs’ Mixture Data [CAMO,
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Reagent/Product spectra

Estimated Spectra
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Useful information for selecting wavelength in modeling, studying chemical interaction
and chemical structure transformation at extreme conditions




MCR-Estimated Concentrations

on Two Runs’ Mixture Data

Reagent/Product spectra
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Estimated Concentrations é
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Case 2-NIR Blending

Feasible Study with mixtures of two excipients
MCR on Pre-treated NIR data
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MCR-ALS with Raw Data
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MCR-ALS with 214 Der
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Case 3 — Reaction of Syringic

Acid with Laccase, UV/Vis Data lcAMO|
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3 Prof. Waltraud Kessler, Reutlingen University, Germany
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— Syringic Acid

Intermediate
End Product
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Estimated Syringic Acid Profiles
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Useful information for the study of reaction kinetics and pH effects



Conclusions

« MCR could improve efficiency and
reliability of real-time process monitoring.

« MCR can be used for guasi-quantitative
analysis while regression-prediction
approach is costly, or not feasible.

* Pre-treated NIR data Is suitable for MCR,
but right constraints settings needed.

« MCR could provide information of reaction
Intermediates.
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