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Rapid quantification for “vidarabine monophosphate
for injection” using near infrared
diffuse reflection spectroscopy

WANG Xiao-liang, ZHANG Bing—hua, SU Ke, MA Quan-li

(' Shaanxi Institute for Food and Drug Control, Xi”an 710065, China )

Abstract Objective: To develop a quantitative method for quick determination of vidarabine monophosphate
for injection by near infrared diffuse reflection spectroscopy technology and chemometrics. Methods: A total of
135 batches of vidarabine monophosphate for injection from 17 different manufactures were enrolled for analysis,
among which, 68 batches weres used as the calibration set with the active pharmaceutical ingredient ( API ) from
46.79%-97.25% , and 65 batches were used as the validation set with the API from 47.89%-94.49%. Firstly,
the near infrared diffuse reflection spectrum of the samples were collected. Secondly, the API contents by official
method were determined. Finally, the model with the partial least square ( PLS ) algorithm available in the Quant 2
was developed. Results: Our model was established based on test set validation. The spectra ranges were 7 502.3—
6098.2 cm™' & 5450.2-4 597.8 cm™'; the pretreatment method was first derivative & multiplicative scattering correction;
the rank was 7. In the cross validation, the values of R, and RMSECV were 96.82% and 2.64% , respectively. In the test
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set validation,, the values of R* and RMSEP were 97.54% and 2.29%, respectively. Conclusion: The quantitative model built
in this study can analyze the vidarabine monophosphate for injection accurately, quickly, greenly and environmentally—friendly.

Keywords: vidarabine monophosphate; purine nucleoside compounds; phosphorylation products; near infrared

spectroscopy; partial least square method; quick analysis; quantitative model
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using different spectral ranges
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( calibration LI B R*/% Rank”
( range of spectra )/em Y%
model )
1 7,502.3~6,098.2 cm™ & 2.29 97.54 7
5,450.2~4,597.8 cm™
2 11, 992~6,098.2 cm™ 4.46 90.65 3
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5,450.2~4,597.8 cm™
4 10, 000~7, 498.4 cm™ & 5.02 88.17 5

4,601~4,247 cm™

VE (note ) : a. 2 5 2 54 ( determination coefficient ) ; b.PLS 2% %

( PLS vector number™" )
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Tab.2 Characteristics of the final calibration model
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Fig. 4 The external validation results for vidarabine monophosphate
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Tab.4 The predictive results of model specificity
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Tab.5 Precision of the model for vidarabine monophosphate injection
Fh% ik 4k
( precision ) ( procedure ) (results )
EEE [Al—FfE Rl —FEm F— KM E 6 1K (six measurements S (H it A 48.66% ( reference assay was 48.66% )

( repeatability )
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of the same sample by the same operator on the same day ) SEHIE (average ) =49.1% ; Frifiifi 2 ( standard deviation ) =
T {5 X [H] ( confidence interval )
avg. £t X S/ﬁ
2R, W — B, 3de EAE X S 2240 0 BFEEE RN 59.65% ( reference assay was 59.65% )

( measurements of the same sample by two different analysts - ¥4 {f ( average ) =58.6; #1 I fifi 2% ( standard deviation ) =

in three days, confidence interval and ANOVA )

1.45; B{= X i) ( confidence interval ) =47.6%~50.6%

2.2; {5 X [8] ( confidence interval ) =57.2%~60.0%;
P>0.05, B[] FEAE 2 JC 8.2 520 ( the factors of day

and operator did not significantly influence )
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