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A Comparison of Near-Infrared (NIR) Feasibility Study Analyzing 

Pharmaceutical Drug Product Using Near-Infrared (NIR) Method 

Development Approaches Using a Drug Product on Different 

Spectrophotometers and Chemometric Software Algorithms

It was found that using Savitsky-Golay, first derivative, 

21 point smoothing, third order polynomial, pretreated 
spectra and either Principal Component Analysis (PCA) 
or Factorization model resulted in different models but 

possessing the same accuracy capabilities for 
predicting samples comprising similar validation sets. 
Each model correctly and accurately (100 %) predicated 
160 validation samples using the Buchi model, and 148 

validation samples using the Bruker and FOSS models. 
One validation sample set, a store-branded Ibuprofen 
(200 mg) Immediate Release Tablet, was correctly 

identified as not belonging to the sample represented in 
the calibration set by all three models. Based on these 
results and despite difference in instrument 
configuration number of spectral data points, PCA or 

Factorization algorithms, and validation modeling 
approach, exact and accurate spectroscopic results can 
be achieved using NIR spectroscopy for discriminate 

analysis.

This study shows that the same NIR method spectral 
pretreatment parameters can be used, and that nearly 
the same multivariate models can be obtained, despite 

instrumental and software differences, to accurately 
predict the identity of pharmaceutical dosage forms.

The instruments that were used included a Bruker 
Vector 22N FT-NIR spectrometer a Buchi NIRFlex Solids 
and FOSS XDS Rapid Content Analyzer. The Software 

used from each instrument, respectively, were OPUSTM 

5.5, NIR Cal®, NIRCal® 5.2 and VisionTM 3.4.  The 
Unscrambler® 9.7, a stand-alone multivariate analysis 

and experimental design software package was used as 
referee software to assist in developing a common 
model.
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Abstract

A study protocol was designed, using a common data 

set consisting of four formulations of Ibuprofen (200 
mg): two branded and two store-branded Ibuprofen (200 
mg) Immediate Release Tablets, involving three 

investigating parties, namely, the United States Food 
and Drug Administration (US FDA), the United State 
Pharmacopeia (USP), and Irvine Pharmaceutical Service, 
and three different NIR instruments. Each  model 

consisted of 192 calibration samples and 64 test set 
samples developed for each NIR instrument.

Table 1 – Sources of Samples for Study
Lot Brand - Advil Brand - Motrin Generic - CVS Generic - Rite Aid

 B946681  PCA189  6EE0102  P45032

2 x 200 = 400 tablets 3 x 100 = 300 tablets 2 x 250 = 500 tablets 1 x 500 = 500 tablets

 B87154  LLA103  6HE0515  P44389

2 x 200 = 400 tablets 3 x 100 = 300 tablets 4 x 100 = 400 tablets 1 x 500 = 500 tablets

 B94669  PCA112  7BE0119  P424477

3 x 100 = 300 tablets 3 x 100 = 300 tablets 1 x 750 = 750 tablets 1 x 250 = 250 tablets

 B27624  PCA226  7AE0039  P44686

4 x 75 = 300 tablets 10 x 24 = 240 tablets 1 x 750 = 750 tablets 1 x 250 = 250 tablets

 B91364  PBA123  7CE0268  P41360

2 x 150 = 300 tablets 3 x 75 = 225 tablets 1 x 750 = 750 tablets 3 x 100 = 300 tablets

 B73322  PBA194  7AE0699  P42476

2 x 150 = 300 tablets 3 x 100 = 300 tablets 1 x 500 = 500 tablets 3 x 100 = 300 tablets

 B33863  PAA016  6LE0478  P42498

3 x 100 = 300 tablets 5 x 50 = 250 tablets 1 x 500 = 500 tablets 2 x 120 = 240 tablets

 B91414  PBA186  7AE0270  P44151

2 x 200 = 400 tablets 5 x 50 = 200 tablets 3 x 100 = 300 tablets 5 x 50 = 250 tablets

 B98483  PEA106  6GE0118  P44688

9 x 24 = 216 tablets 2 x 100 = 200 tablets 1 x 500 = 500 tablets 5 x 50 = 250 tablets

 B91386  LLA329  7BE0606  P42058

2 x 100 = 200 tablets 2 x 100 = 200 tablets 1 x 500 = 500 tablets 2 x 100 = 200 tablets
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16020 tabs x 2 lots = 4020 tabs x 2 lots = 4020 tabs x 2 lots = 4020 tabs x 2 lots = 40Validation set 

642 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 16Test Set

1926 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 48Calibration SetFDA/

Irvine Pharmaceutical 

Services, Inc./

Buchi

14820 tabs x 2 lots = 4020 tabs x 2 lots = 4014 tabs x 2 lots = 2820 tabs x 2 lots = 40Validation set 

642 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 16Test Set 

1926 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 48Calibration SetUnited States 
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14820 tabs x 2 lots = 4020 tabs x 2 lots = 4014 tabs x 2 lots = 2820 tabs x 2 lots = 40Validation set 

642 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 162 tabs x 8 lots = 16Test Set 

1926 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 486 tabs x 8 lots = 48Calibration SetUnited States 
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Figures 1a., 1b., and 1c. – Unscrambler® 9.7 PCA Score Plots of 

Buchi (1a), FOSS (1b), and Bruker  (1c) Calibration and Test

Figures 2a., 2b., and 2c. – Unscrambler® 9.7 PCA Score Plots of 
Buchi (2a), FOSS (2b), and Bruker  (2c) Calibration and Test
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Table 2 – Study Design

Figure 3., Expanded view of Buchi, FOSS, and Bruker Derivative 
Spectra of Calibration and Test Set c.b. Buchi
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Table 3 – Data Pretreatment 

from 1000 nm – 2500 nm 
(Cluster)

Table 4 – Data Pretreatment 
from 1400 nm – 1500 nm 

(Cluster)

___+Baseline Corrected 

Second Derivative

++++Baseline Corrected 

First Derivative

___YesSecond Derivative

++++First Derivative

__++Baseline 

Correction

___+Untreated Spectra

Generic BGeneric  AInnovator BInnovator ASpectra Treatment 

(1400 nm- 1500 

nm)

++_+Baseline 

Corrected Second 

Derivative

__++Baseline 

Corrected First 

Derivative

__++Second 

Derivative

++_+First Derivative

++++Baseline 

Correction

__++Untreated 

Spectra

Generic BGeneric  AInnovator BInnovator ASpectra 

Treatment (1100 

nm- 2500 nm)

Methods

Abstract

Results

Conclusion

References

1a 1b

Innovator B

Generic B

Generic B

Innovator A

Innovator B

Generic B
Generic A

Innovator B

1c

Innovator B

Innovator B

Generic A
Generic B


