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PROCESS ANALYTICAL TECHNOLOGY (PAT) -NEAR IR (NIR)
USING QUANTITATIVE IMPURITY PROFILE ANALYSIS BY NIR 
INSTEAD OF HPLC FOR PROCESS UNDERSTANDING

Ilana Nachum, Galina Volter, Adi kleiman , Moshe Nulman, Ronen Sharf, Revital Rapoport, Amira Rottman

API division, ISRAEL BU, Plantex SITE, Netanya

Near infra red analysis has been implemented as a process analytical technology (PAT) in the production facilities of Teva API for the release of intermediates materials.  An AOTF (Acousto-optic tunable filter by Brimrose) NIR in line system was installed in the distillation and circulation pipeline at a production facility of product AA  for measurements of the quality (identification & impurity profile) of its final intermediate A. Process related impurities are impurity A1 and impurity A2. 

The goal was to minimize the out of specification (OOS) results by "correcting" the quality in line and release the batches at the production facility, avoiding the transfer of samples into the laboratory (saving costs).  

Raw data (spectral data) was collected by using wavelength range of 1200-2100 nm. The first derivative was used in order to improve resolution and decreasing offset of baseline, and then smoothing was performed by using Savitzky Golay algorithm to decrease noise.

The “Unscrambler” software for multivariate data analysis was used for creation of Chemometric models:

The principal component analysis (PCA) and classification by SIMCA (Soft Independent Modeling of Class Analogy) were used to create the qualitative model. The limits for the qualitative model are in terms of "sample to model distance" (STMD). In production facility, the comparison of ongoing results to model limit is in term of “Match”/ “No match”.

The partial least squares (PLS1) method was used to form the quantitative models. The standard error of calibration (SEC) and standard error of prediction (SEP & RMSEP) were calculated-the degree of difference between them found to be very small indicating high predictive ability of models. The correlation coefficient is above 0.9. 

After constructing the Chemometric models, full analytical validation was performed; the validated analytical method found to meet the acceptance criteria for specificity, accuracy, precision and robustness. The specificity study was the most important study in the validation of the in-line system, which is usually a closed system.  

The Near IR method is now used for routine release of batches in production facility, replacing the HPLC method used in the laboratory, which has been considered as a specific, precise, accurate and very indicative method. The equivalency between two methods was proven in the validation, eliminating the uncertainty regarding the prospect of NIR replacing the HPLC method. 



