¢

WATERS  EBRERFERER
83 6 MRS U T I ALY WE R SRR E R

B UNIVERSITY OF
WY CAMBRIDGE

Time-course analysis of tablet film-coating using terahertz pulsed imaging

Tomoaki Sakamoto?, Koji Nakayamab, Alessia Portieri¢, Donald Arnone¢, Daisuke Sasakurad, Philip Tadaye,
Axel Zeitlerd, Toru Kawanishi@, and Yukio Hiyama?

2 Division of Drugs, National Institute of Health Sciences, Tokyo 158-8501, Japan

b Towa Pharmaceutical Co., Ltd. Osaka 571-0033, Japan
¢ TeraView Ltd., Cambridge CB4 OWS, United Kingdom

d Malvern Instrument Japan , A Division of Spectris Co.Ltd, Tokyo 101-0048, Japan
¢ Department of Chemical Engineering and Biotechnology, University of Cambridge, Cambridge CB2 3RA, United Kingdom

Introduction

A coating has an important role to keep a
quality of pharmaceutical such as a
masking of bitter taste, a moisture-
protecting or light-protecting, and so on.
Therefore, it is necessary to control about
these coating processes as one of the
critical quality factors in a manufacturing
process. In order to release a
pharmaceutical product which has high
quality, confirmation of critical quality
profles on a developing stage and
introduction of suitable evaluation methods
into a manufacturing process would be
necessary. The authors have investigated
concerning an applicability of terahertz
electro-magnetic wave technology for a
quality evaluation method and a process
control tool for pharmaceuticals. A terahertz
pulsed imaging (TPl) can be used to
acquire structural and physical information
such as an existence of layers and a
change of density by delayed reflectance
derived from a change of refractive index of
terahertz pulse. The authors will present a
tablet-coating quality analysis in a coating
process using TPI.
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Fig. 1 Time-dependent change of the electric-field
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Fig. 2 Time-dependent change of the intensities
of reflected terahertz wave.

Conclusion

»>Formation of coating layer was started
around the embossing at 30 min after the
coating process was started.

»>The negative peak which represents the
formation of coat layer was detected on
the electric-field records from 30 min.

»>The intensity of the reflected terahertz
pulsed waves was increased with the
passage of time.

»>The coating thickness was correctly
calculated after 40 min of the elapsed
time.

»The variance of the coating thickness
after 60 min were getting bigger.

Experimental

Core tablets

APl 10 w/w%

Major ingredient(Lactose monohydrate)
Approx. 50w/wh

Other ingredients (total approx. 40 w/w%)

Collection time: O min(core tablet),10 min, 20 min,
30 min, 40 min, 50 min, 60 min, 65 min
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Fig. 3 Time-dependent change of the coating
thickness.
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Fig. 5 Electric-field records and histograms of
coating thickness of the tablets collected at
40 min and 65 min.

65 min

Instrument

TPl Imega 2000 Coating Scan
TeraView Ltd (Cambridge, UK)
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Fig. 4 The electric-field records at two different
positions (30 min-tablet).
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Fig. 6 Correlation between the elapsed time
and the coating thickness.
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Qualitative attribute based on a vibrational spectroscopic characterization of pharmaceutical granules
made by three kinds of production processes (a direct compaction, a share granulation and a
fluid-bed granulation) were evaluated using a near-infrared (NIR), a mid-infrared (MIR) and a
far-infrared (FIR) /terahertz (THz) spectroscopes. For a NIR, a MIR or a FIR/THz measurement, a
MPA Fourier-transform NIR spectrometer (Bruker Optik GmbH, Ettlingen, Germany) or a IR-6300
Fourier-transform IR spectrometer (JASCO, Tokyo, Japan) was used The measurement range,
resolution and scan number were set at 12500 cm’ to 4000 cm”, 2 cm™ and 128, for a NIR
measurement, 4000 cm’ 't0 400 cm™ ,1cm "and 64 for a MIR measurement and 220 cm™ t0 20 cm’! ,
4 cm™ and 512 for a FIR/THz measu;rement, respectively. The NIR spectra, the MIR spectra or the
FIR/THz spectra were obtained by a diffuse-reflectance mode, an ATR mode or a
transmittance-reflectance mode, respectively. The samples that contained theophylline (TP) of 10
w/w% as an active pharmaceutical mgredlent (API) were used. In the NIR spectra, the significant
difference of spectral features at 4300 cm’' which was included in C-H combination region was
observed. The absorptions derived from TP and lactose monohydrate (LT) were detected at these
peak posmons From the MIR spectra of TP and LT and their chemical structure, the absorption at
4303 cm’' (TP) or 4306 cm’ (LT) was assigned as a combination of C-H stretching and CH,
deformation (TP: N-CHj, LT: CH,OH). In the ATR-MIR spectra obtained from the mixture of TP
and HPC-L under dry condition ([T+H (D)]) or from granules made by a wet granulation([T+H
(W)]), an absorption at 1048 cm’ "(C-N stretching of N-CHj derived from TP) disappeared in the
spectrum obtained from [T+H (W)]. This observation strongly suggests that a C-N stretching is
affected by an interaction between TP and HPC-L under a wet granulation process. The two major
absorptions of TP in the FIR/THz spectrum obtained from [T+H (W)] also disappeared, though these
absorptions were observed in the spectrum obtained from [T+H (D)]. The absorption at 1700 cm’!
(C=0 stretching) also disappeared on the spectrum obtained from [T+H (W)]. This observation
suggests that a functional group “C=0" in TP would be mainly interacted to HPC-L under a wet
condition. The authors predict that the interaction of C=0 affects C-H combination derived from an
adjacent functional group "N-CH3". A vibrational analysis using an electro-magnetic wave in an
infra-red region would contribute not only for understanding of quality attribute of a pharmaceutical
process but also for obtaining basic spectroscopic information which is useful for efficient quality
control of pharmaceutical products.
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