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Quality Assessment of Film Coating Tablet Samples Using Confocal Laser Scanning Microscopy Imaging
and Near Infrared Spectroscopy

MING Liangshan, ZHU Lin, LI Zhe", DING Yuan, MAO Zhixuan, WANG Kexin, WU Jiayi(nstitute for
Advanced Study, Key Laboratory of Modern Preparation of TCM, Ministry of Education, Research Center for Differentiation and
Development of TCM Basic Theory, College of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

ABSTRACT: OBJECTIVE To study the microscopic film-forming process of film coating, and realize the construction of
non-destructive testing model for coating qualityy. METHODS The microcrystalline cellulose tablets were coated with
polyvinylpyrrolidone as a coating shell material, and rhodamine was added as a tracer in the coating shell material. The coating
weight gain and film thickness of coated tablets were measured at different coating times, and the microstructure and
macroscopic profiles of the coated film were determined by confocal laser scanning microscopy and near infrared spectroscopy,
respectively. Then chemometrics method was utilized to correlate the near infrared spectra with the film quality, and finally the
control models for the coating process was constructed. RESULTS The film was inhomogeneously distributed on the surface
of the tablets. It was primarily disturbed on both sides of the tablet and subsequently distributed on the curved portions. This
difference gradually decreased with the progress of the coating. In addition, the microstructure indicated that there exists
microporous structure on the surface of the film. Near infrared spectra after multiple scattering correction pretreatment could
accurately control and predict the coating quality. CONCLUSION Confocal laser scanning microscopy and near infrared
spectroscopy can enhance the understanding and control of film coating from microscopic and macroscopic aspects, and help to
develop and utilize the film coating technology.
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Fig. 1 Cross-section of coated tablets at a wavelength of 254 nm
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Fig. 3 Results of three-dimensional reconstruction of laser confocal imaging
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Fig. 4 Scanning results of near infrared spectroscopy

A-untreated; B—preprocessed by MSC; C—preprocessed by SNV; D—preprocessed by 1% Derivative; E-preprocessed by 2" Derivative; F-preprocessed by

MSC+1*% Derivative; G—preprocessed by MSC+2"! Derivative; H-preprocessed by SNV+1% Derivative; I-preprocessed by SNV+2" Derivative.
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Tab. 1 Partial-least square regression models using near infrared spectroscopy
— o A0 A i JEE LAY
R’-Cal RMSE-Cal R?-Val RMSE-Val R’-Cal RMSE-Cal R?-Val RMSE-Val

ARAbFH 5 0.900 9 120.77 0.888 2 129.13 0.9059 0.26 0.898 7 0.27
MSC 7 0.9376 95.88 09231 107.52 09215 0.24 09139 0.25
SNV 7 0.937 6 95.87 0.919 8 109.34 0.9215 0.24 0.907 7 0.26
1t Derivative 4 0.916 4 110.95 0.909 6 116.40 0.898 3 0.27 0.894 8 0.28
2" Derivative 4 09176 110.12 0.910 6 115.87 0.897 9 0.27 0.890 9 0.28
MSC+1% Derivative 5 0.919 7 108.71 0.907 6 118.13 0.895 6 0.27 0.887 5 0.29
MSC+2" Derivative 6 0.9300 101.46 09143 113.75 0.920 7 0.24 09140 0.25
SNV+15t Derivative 6 0.930 6 101.09 09176 111.16 0.897 2 0.27 0.898 2 0.27
SNV+2" Derivative 6 0.9300 101.51 0.910 6 115.67 0.920 1 0.24 09109 0.26

T Cal- AR Val-Ba k8 o

Note: Cal-calibration data; Val-validation data.
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