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5. Product Quality and Change-Page 5 (line 7 from bottom to line 4 from bottom)
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Nuance of original Japanese written seems to be different from English translation stated
above “these guidelines may also be needed for reviewing ...." The further clarification of
this section is necessary to address this guideline’s intention.
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Abstract

The objective of this work is to develop an evaluation method for crystallization of
tulobuterol (TBR) in transdermal pharmaceuticals using near infrared spectroscopy (NIRS) and
near infrared imaging (NIRI). The unique absorption, the first overtone of secondary amine was
used for detection of TBR crystals in the matrix. More than 30 days of the duration process was
needed to complete the crystallization of TBR in tulobuterol transdermal (TDDS) model tapes. A
time-course distribution analysis of TBR crystals in the matrix was conducted using NIRI.
Kevwords: tulobuterol, transdermal tape, TDDS, crystallization

Introduction

An evaluation method for erystallization of tulobuterol (TBR) in transdermal
pharmaceuticals using near infrared spectroscopy (NIRS) and near infrared imaging (NIRI) has
been developed. TBR exists as crystal form in matrices to control its release rate from matrices
into skin, because it has highly skin penetration. Although crystallization of TBR is very
important for quality control of TBR Tapes, confirmation of TBR crystals in products is not
possible by a commonly used release testing. Therefore, the end point of the crystallization
manufacturing process depends on information obtained from the development stage of product.
In this symposium, authors will present not only the development of NIRS/NIRI analysis for
evaluation of crystallization process of TBR but also the comparison study of TBR distribution
and microscopic investigation between the brand and generic products.

Materials and methods
Sample

Model tapes were prepared by the tulobuterol transdermal (TDDS) Laboratory, Hisamitsu
Pharmaceutical Co., Inc. (Tsukuba, Japan). Model tapes that contained 0 % w/w (R-0, placebo),
and 10 % w/w (R-10) of TBR in a rubber matrix that consisted of polyisobutylene, polybutene, and
lipocyclic petroleum resin, were prepared for this study. Small white crystals were seen in all
areas of the matrix in the R-10 sample. TBR and other matrix adhesive solution ingredients were
mixed and thoroughly stirred. The mixture was extended on a liner and residual solvents were
removed by drying. The matrix was adjusted to a constant thickness (approximately 50 pm) and
pasted onto a supporting hoard. A polyethylene terephthalate (PET) film was selected for the liner
and the supporting board of the model tapes. Then, the sample was cut to a size of 36 mm
diameter. TBR erystals in the model tapes were generated by leaving the sample to stand.

Brand and generic products were purchased from commercial source.
Spectral acquisition

The Fourier transform (FT)-NIR spectrometer model MPA (Bruker Optics, Ettlingen,
Germany) was used for spectral acquisition and to make macroscopic (spatial resolution: 3 mm)
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NIR chemical maps. The VERTEX 70 with the infrared microscope model HYPERION 2000
(Bruker Optics, Ettlingen, Germany) was used for acquiring NIR chemical images. Resolution,
scan numbers were 2 cm-l, 64 scans for the MPA, 16 ecm!, 32 scans for the VERTEX70,
respectively. Measurement range of both analyses was 8000 cm? to 4000 cm'!. In case of
macroscopic NIR chemical maps, resolution and scan numbers were set at 4 cm! and 64 scans,
respectively.
Data analysis

Data analysis was performed with OPUS 6.5 software (Bruker Optics, Ettlingen, Germany).
The unique peak at 6450 cm'! based on crystallization and its integrated values were used to
detect TBR crystals and to make chemical images. Relative intensities (%) of TBR absorptions
were calculated for estimating of crystallization rate of TBR.
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Figure 1. Time-course of the unigque near  Figure 2. Day-relative peak intensity

infrared absorbance of tulobuterol (TBS) correlation of tulobuterol (TBS) crystallization.
crystals in tulobuterol transdermal (TDDS)
model tapes.

Figure 3. Near infrared chemical image (Left)  Figure 4. Typical macroscopic near infrared
and microphotograph (Right) of tulobuterol —map and three dimensional (3D) map of
(TBS) crystals in tulobuterol transdermal tulobuterol (TBS) crystals in commercial tape.
(TDDS) model tapes.

Results and discussion

Detecting the unique peak against crystallization provided distribution information of TBR
crystals in matrix (Figure 1). Estimation of the end point of crystallization of TBR in the model
tapes was possible by observing time-course changes of the crystal distribution (Figure 2).
Moreover, the growth of bulk of TBR crystals was traceable chemically using the microscopic NIR
chemical imaging technique (Figure 3). The other hands, a macroscopic NIR chemical mapping by
measuring 15 x 15 mm area, which can cover the most of a commercial tape area, could provide
rough distribution information of crystals in commercial tapes quickly. The macroscopic maps
obtained from several commercial tapes which were made from one batch showed un-uniformly
distribution of TBR crystals in each tape (Figure 4). This result suggests the bulks of TBR crystal
were generated irregularly in the matrices. Moreover, this method was applied to detect TBR
crystals in 7 kinds of generic tapes. No any unique peak which shows an existence of crystals
were observed in all generic tapes prescribed by different way to control release rate compared
with the brand product. This approach was also applicable to confirm TBR crystal in commercial
tapes.
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