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The Radial Basis Function Neural Network Quantitative
Analysis Model for Determination of Anti-tuberculosis
Tablets Using Near Infrared Spectroscopy

Lu Jiahui Wang Di  Shen Wei Guo Weiliang Zhang Yibo Teng Lirong
( College of Life Science, Jilin University, Changchun ,Jilin 130012, China )

Abstract A new approach is established to determine the contents of rifampicin (RMP), isoniazide (INH) and
pyrazinamide (PZA) in five varieties of anti-tuberculosis tablets, i. e. rifampicin tablets, isoniazide tablets,
pyrazinamide tablets, rifampicin and isoniazide tablets and rifampicin isoniazide and pyrazinamide tablets. Near
infrared spectroscopy (NIRS) with radial basis function neural network (RBFNN) is applied to establishing the
analytical protocol for the determination of the contents of RMP, INH and PZA in the five anti-tuberculosis tablets.
The root mean square error of calibration set obtained by cross-validation (RMSECV) is used as the evaluation of the
model. The optimal quantitative analysis models are resulted from selecting the most effective spectral region,
suitable topological parameter and spread constants. RMSECV of the optimum models are 0. 0127, 0. 0104 and
0.0078. Using these optimum models for determination of the RMP, INH and PZA contents in prediction set, the
root mean square error of prediction set (RMSEP) are 0. 0125, 0.0109 and 0.0103. Internal cross-validation and
external validation are verified and the method has a high accuracy and can meet the accuracy in simultaneous
determination of RMP, INH and PZA contents in 5 varieties of anti-tuberculosis tablets.

Key words medical optics and biochemology; anti-tuberculosis tablets; radial basis function neural network; near
infrared spectroscopy; quantitative analysis
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Table 1 Statistical mass faction of RMP, INH and PZA
Samples Components  Samples numbers
Rifampicin tablets RMP
Isoniazide tablets
Pyrazinamide tablets
Rifampicin and isoniazide tablets
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Average Ranges
51 0.3749 0.3374~0.4119
INH 44 0.9004 0.8052~0. 9947
PZA 35 0. 8950 0. 8043~0. 9840
{RMP 18 0.5233  0.4246~0.6193
INH 0.2522  0.1999~0. 2975
RMP 0.1987  0.1501~0. 2474
Rifampicin Isoniazide and Pyrazinamide tablets JINH 40 0.1390  0.1001~0.1779
1PZA 0.4085 0.3599~0. 4572
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Fig. 1 NIR spectra of samples. (a): rifampicin tablet;
(b) :isoniazide tablet; (c): pyrazinamide tablet;
(d): rifampicin and isoniazide tablet; (e):
rifampicin isoniazide and pyrazinamide tablets
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Fig. 5 Correlation between predictionl values and experimental values obtained by cross-validation
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Table 2 Evaluation of the prediction models with validation sets

Components  Samples Actual average/ % Predicted average/ % Lyalues £0.05/n=60
RMP 55 22.23 22.08 0. 969 2.000
INH 55 26. 85 26.90 0.993 2.000
PZA 55 23.59 23.49 0. 987 2.000
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Fig. 6 Relationship between prediction and experimental values of anti-tuberculosis principal component mass faction
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