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Partial least squares‒discriminant analysis (PLS-DA)1 using Simca® 17 

software was applied for evaluation of the results obtained from a compatibility study 

designed for the active pharmaceutical ingredient (API) ibuprofen with selection of 

twelve excipients used in the formulation of pharmaceutical finished products. Fourier-

transform infrared spectroscopy (FTIR) and X-Ray powder diffraction (XRPD) were 

used as techniques for solid-state characterization of the samples.  

The obtained results have shown that the optimal PLS-DA model was obtained 

for the FTIR spectra, explaining 83.3% of the changes in the FTIR spectra and predicting 

new datasets quite good (R2X=0.833, R2Y=0.991 and Q2=0.960), as well as the PLS-DA 

model built based on the XRPD diffractograms (R2X=0.892, R2Y=0.986 and Q2=0.946). 

Moreover, the main variations in the FTIR and XRPD data were attributed with highest 

VIP (Variable importance for the projection) scores in the corresponding VIP plots, 

proving the model capability for predicting incompatibilities. The prediction power of 

the optimal models for FTIR and XRPD experimental data was further confirmed (Root 

mean squared error of prediction, RMSEP=0.10% and 0.35%, respectively). 

The obtained results demonstrated the potential of multivariate statistical 

analysis for monitoring of API-excipients solid-state compatibility during the routine 

analysis in the preformulation development. 
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