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HOW DO NEAR INFRARED SPECTROSCOPY (NIR) AND  
CHEMOMETRICS HELP IN PHARMACEUTICAL APPLICATIONS?

Abstract:

The NIR‐based approach is a widely‐spread technique that is used in modern pharmaceutical 
applications. It provides possibility for rapid and non‐destructive analysis of a remedy as a whole 
object and helps to reveal various violations in product manufacturing. The efficiency of the approach 
depends on two critical issues. They are NIR instrument and chemometric method used for data 
processing. 

What issue is more important? Should we pay more attention to the spectrometer and parameters of 
the spectra acquisition such as very high resolution and very low S/N ratio? Or should we input more 
effort in the spectra preprocessing, variable selection, and data modeling? Of course this is very 
problem dependent. These issues are analyzed on the example of classification of the final product, 
i.e. intact tablets. The results of application of different spectrometers and various chemometric 
approaches are compared. It is shown that an appropriate chemometric methods help to yield 
satisfactory results even for the simpler instrument. The new developed classification method called 
DD_SIMCA provides satisfactory results in separation of various manufacturers of similar drugs 
for different spectrometers. The possibility to assess the Type I and the Type II errors provide a 
quantitative assessment of the risk of wrong decisions and can be employed for the science‐based 
risk assessment. The same approach can also be used on various stages of PAT applications, where 
the process state is continuously monitoring in order to keep it within the control limits. A sound 
decision should be based on the quantitative risk assessment and accounts for representative data 
sets, multivariate procedure for development and validation. The decision should be data‐driven and 
employ modern chemometric and statistic tools designed for such purposes.


