Quality by design approach for early understanding of active
pharmaceutical ingredient recovery process through dead-end
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A. Definition of process factors and responses based on one-factor-at-a-time rapid
experimental evaluation of the process followed by DoE design and experimentation.
Two conditions investigated.
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* Process predictability was demonstrated by data clustering and refinement based on partial least square model.

B. Initial data analytics based on inbuilt statistical models to identify critical process factors * The results showed good predictability with >98% regression between the predicted and experimental data.

followed by DoE design for process optimisation, lab experimentation and data analytics.

« Verification of optimal operating window with less than 5% probability failure resulted in conditions of 300 — 450 mbar pressure

C. OPLS Data clustering and reprocessing excluding outliers and reprocessing in MODDE. difference and PSD of 45 — 110 ym.
Confirm model validity and progress to
 The approach studied using the small-scale BVM provided an early data gathering and systematic approach to understanding process -
D. Process optimisation by setting boundary conditions and validating predicted process interactions affecting crystal recovery through dead-end filtration. FUTURE MANUFACTURING
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