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Microdose clinical study was introduced to Japan in
June 2008 for the purpose of promoting new drug
development. However, the upper dose of the study is
below 100x.g and the application of findings to drug
development is limited. On the other hand, the ICH-M3
guidance “Non-clinical safety studies for the conduct of
human clinical trials for pharmaceuticals” was revised
in June 2009, which introduces other approaches to
exploratory clinical studies. The guidances describes
five approachs (two microdose approachs, one sub-
therapeutic single dose approach, and two approches up
to therapeutic dose range repeated- dose approaches).
Because the highest doses of these studies are limited
to within the anticipated non-toxic dose ranges, require-
ment of toxicity tests is decreased compared to the
classic phase 1 study. The rationales for the reduction
of toxicity tests are explained.
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Ando, T.", Hiyama, Y. Matsuda, Y., Nakanishi, T.",

Okuda, H.: Inside of ICH JAPAN

Pharmaceutical Technology, 33, 72-72 (2009)

The Q-IWG was established to promote globally con-
sistent implementation of the three guidelines and max-
imize benefits from the interaction between the guide-
lines. The IWG published 40 Q&As on the topics of
Quality by Design, Pharmaceutical Quality System,
GMP inspection practices, Knowledge Management
and Software solutions. Workshops sponsored by Q-IWG
are planned to take place in the three regions in 2010
in order to enhance harmonized implementation training
to industry and regulators.

MHLW hopes that Q11 would be a useful tool to
encourage communication. MHLW expects that com-
munication could be not only enhanced between industry
and regulatory authority by clearly stating rationale of
their manufacturing process and control strategy in
their NDA dossier according to Q11, but also facilitated
among companies by using Q11 during outsourcing
activity.
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(2009)

Quality evaluation methods for Transdermal Drug
Delivery System (TDDS) pharmaceutical with crystal
reservoir system using microscopic Raman, near infrared
and terahertz spectroscopy and imaging technique,
were developed. The crystal reservoir system that
contains an active substance as crystalline form is one
of useful release-rate controlling systems for active
substances which have high skin-penetration such as
tulobuterol (TBR). The conversion of TBR from
crystalline form to non-crystalline form in a matrix has
important role for a release-rate control. Therefore,
crystallization of TBR in a matrix is one of the critical
quality factors of this type of TDDS tapes. However,
confirmation and/or detection of crystalline TBR in a
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matrix would be difficult because visual test methods
such as a microscopy could not apply through an opaque
liner and a supporting board. In this case, non-destructive
and high penetrate-able spectroscopic imaging
methods would be useful for analyzing it. The authors
examined applicability of microscopic spectroscopic
imaging methods using laser Raman, near-infrared and
terahertz electro-magnetic waves as quality analytical
tools for confirmation of crystalline TBR in the model
tapes and the commercial tapes.
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Chromatography, 31, 17-22 (2010)
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Sakai-Kato, K., Ishikura, K.: Integration of bio-
molecules into analytical systems by means of silica
sol-gel technology

Analytical Sciences, 25, 969-984 (2009)
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Niimi, S, Harashima, M.", Hyuga, M.: Current Status

of Therapeutic Angiogenesis with Protein, Gene

and Cell Therapy

Current Drug Therapy, 4, 221-233 (2009)

Therapeutic angiogenesis, stimulated growth of new
vasculature to compensate for tissue ischemia, has
been studied in a number of clinical trials in patients
with various ischemic vascular diseases. These clinical
trials include growth factor protein and gene therapy,
as well as cell therapy. However, almost randomized
clinical trials using vascular endothelial growth factor
and fibroblast growth factor families, delivered as
either recombinant protein or gene therapy, have failed
to demonstrate improvement in patients with coronary
artery or peripheral artery disease until now. However,
randomized clinical trials using bone marrow-derived
cells demonstrated modest but some significant benefit
in patients with myocardial infarction. This report
reviews the current status of randomized clinical trials
and some non-randomized clinical trials using these
therapies, plus related potential problems.
Keywords: VEGF, FGF, bone marrow-derived cell,

peripheral arterial disease, myocardial infarction
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Chung, MH.: Similarities and differences of toki-
shakuyakusan and estrogen

J. Trad. Med., 26, 195-200 (2009)

Tokishakuyakusan (TS) is one of the prescriptions

used for the treatment of female hormonal imbalances
in China and Japan. However, its effectiveness and
safety are not yet fully understood. This paper reports
new observations on the targets of TS, the differences
between estrogen and TS, and the potential risks of
TS treatment both iz vitro and in vive. Steroidogenic
acute regulatory protein (StAR) and pituitary adenylate
cyclase-activating polypeptide (PACAP) were targeted
by TS in uterus and pituitary of ovariectomized (OVX)
rats. TS had estrogenic activity, but a yeast two-hybrid
assay showed that TS did not bind to estrogen
receptor @ (ERa) and ERB, whereas 178-estradiol
(E2) did. However, administration of TS to OVX and
hypophysectomized (HPX) rats promoted the expres-
sion of PACAP mRNA, whereas E2 did not. In addition,
histological observations showed that administration of
TS promoted development of ovary in HPX rat more
effectively than administration of E2+progesterone.
Finally, expression of ERe and the progesterone
receptor (PR), which is used as a clinical gynecological
cancer marker, was tested in the uterus of OVX rats.
Administration of TS did not increase expression of
ERe and PR, whereas E2 did. These results indicate
that TS targets the expression of StAR and PACAP
through different pathways than E2, and it is effective
and safe for the treatment of menopausal syndrome in
women.

Keywords: tokishakuyakusan, estrogen, menopausal
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FFI Journal, 215, 137-143 (2010)

Direct Analysis in Real Time (DART) is a new ioni-
zation technique that was developed and first reported
in 2005 for the ambient ionization of samples in either
the solid, liquid or gaseous state. Any sample directly
exposed to the DART gas stream will rapidly generate
ions that are carried by the gas stream into the sampling
orifice of the mass spectrometer (MS) atmospheric
pressure interface. The most important advantages of
this technique are a rapid analysis time (a few seconds)
and a reduction in sample preparation. The DART
maximizes its ability in combination with a high resolu-
tion MS because it is possible to instantaneously
estimate elemental compositions of samples through
exact mass measurement. DART can be applied to a
wide range of applications; for example, reaction
monitoring, the direct analysis of a TLC plate, the search
for constituents in the raw materials of plants or in
plant tissue culture, the investigation into various prod-
ucts of foods and pharmaceutics, biological analyses,
and forensic sciences. Although it is difficult to estimate
the matrix effects caused by other ingredients, the
DART-MS will be useful as a simple and rapid screening
for the targeted compounds in various samples because
it provides the molecular information of these com-
pounds without time-consuming extraction and pre-
treatment steps.

Keywords: Direct Analysis in Real Time (DART),

mass spectrometry (MS), rapid screening
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Tanabe, S, Sato, Y., Suzuki, K..: Characteristics of
stem cells based on expression profile of molecular
markers

Res. Adv. in Biochemistry, 1, 1-8 (2009)

In recent years, the information of stem cells has
been accumulated as the research progressed. It is
important to understand their characteristics for proper
application of stem cells in cellular therapy. The common
feature of stem cells can be described as their capacity
for self-renewal and differentiation. Stem cells do,
however, have different features that characterize each
species of stem cells, such as mesenchymal stem cells,
hematopoietic stem cells, neural stem cells, embryonic
stem cells and induced pluripotent stem cells. More-

over, cancer stem cells have recently been shown to
play an important role in cancer, which suggests the
possibility of targeting cancer stem cells for its treat-
ment. This review describes the characteristics of stem
cells to provide a better understanding of the unique
features of these cells represented by the term of
‘stemness’.

Keywords: stem cell, molecular marker, stemness
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EWNZ X B EERBEHOOE DI, FREREZ FE
REFTBAFA—T VR - Vary sEmEEE (Stevens-
Johnson syndrome) (SJS) M UMt HFEAE (toxic
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Tohkin, M., Ishiguro, A., Kaniwa, N., Saito Y., Kurose,
K. Hasegawa, R.: Prediction of Severe Adverse Drug
Reactions from Pharmacogenetic Biomarkers
Drug Metab. Pharmacokinet., 25, 122-133 (2010)
Severe adverse drug reactions (ADRs) are a major
issue for drug therapy because they can cause serious
disorders and be life-threatening. Many severe ADRs
appear to be idiosyncratic and unpredictable. Genetic
factors may underlie susceptibility to severe ADRs
and identification of predisposing genotypes may
improve drug therapy through prescreening carriers
for specific genetic biomarkers. In this review, we
clarify the current status of ADRs in Japan from open
ADR data sources. Then, we introduce recent progress
in pharmacogenetic biomarkers for severe cutaneous
ADRs, liver injury, and statin-induced myopathy. Key
challenges for discovery of predictable risk alleles for
these severe ADRs are also discussed.
Keywords: drug-induced liver injury, drug-induced

myopathy, Stevens-Johnson syndrome
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ZORE, BB FEERD3Rs (Reduction, Re-
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JaCVAM (Japanese Center for the Validation of Al-
ternative Methods) ®— 8 & L CTHEPE & KHHEE A
% AL, B 5Bk D 3Rs (Reduction, Refinement,
Replacement) ® 9 %, ReplacementiZ & 7= % 8y FEx
Rk (D, BT ICBI3 2 ENA o #HiE
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PUIAKEE « ITB K W) RAZRR EFR (Administrative

view of the present and future)

FFIY ¥ —F b, 214, 235-237 (2009)

In spite of remarkable advances in cancer research,
recent data indicate that cancer mortality has been
consistently increasing in Japan, accounting for approx-
imately one thirds of total mortality. This situation
drives further progress for cancer prevention. It is well
documented that food as well as smoking is a principal
causative factor for cancer development. On the other
hand, it is also reported that a number of foods and
their constituents exert chemopreventive effects against
carcinogenesis in experimental animals. In this context,
administrative system for approving chemopreventive
foods or their constituents should be consolidated based

on scientific evidence.
Keywords: £, 23A YU A2, DAL TFB

Eastmond, D.A.", Hartwig, A.", Anderson, D.”,
Anwar, W.A.™, Cimino, M.C.”®, Dobrev, 1", Douglas,
G.R.", Nohmi, T. Phillips, D.H."® and Vickers, C.”

Mutagenicity testing for chemical risk assessment

Mutagenesis, 24, 341-349 (2009)

Since the publication of the International Programme
on Chemical Safety (IPCS) Harmonized Scheme for
Mutagenicity Testing, there have been a number of pub-
lications addressing test strategies for mutagenicity.
Safety assessments of substances with regard to
genotoxicity are generally based on a combination of
tests to assess effects on three major end-points of
genetic damage associated with human disease: gene
mutation, clastogenicity, and aneuploidy. It is now clear
from the results of international collaborative studies
and the large databases that are currently available
for the assays evaluated that no single assay can
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detect all genotoxic substances. The World Health
Organization therefore decided to update the IPCS
Harmonized Scheme for Mutagenicity Testing as part
of the IPCS project on the Harmonization of Ap-
proaches to the Assessment of Risk from Exposure to
Chemicals. The approach presented in this paper
focuses on the identification of mutagens and genotoxic
carcinogens. Selection of appropriate in vitro and in
vivo tests as well as a strategy for germ cell testing
are described.

Keywords: mutagenicity testing, genotoxicology, risk

evaluation, hazard identification
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Masumura, K.: Spontaneous and induced gpt and
Spi- mutant frequencies in gpt delta transgenic
rodents

Genes and Environ., 31, 105-118 (2009)

Transgenic rodent mutation assays are useful models
for investigating the genotoxicity of chemicals iz vivo.
Transgenic gpt delta mice contain multiple copies of
chromosomally integrated lambda EG10 phage shuttle
vector, which contains reporter genes that allow detec-
tion of mutations. This system can identify both point
mutations by the gpt assay (6-thioguanine selection)
and certain types of deletions using the Spi assay.
Transgenic gpt delta rats, which have the same lambda
EG10 DNA copies as gpt delta mice, have also been
developed. More than 20 chemicals and irradiations
have been analyzed with these systems, and this review
summarizes the MFs and treatment conditions. The
data demonstrate that these transgenic rodent models
are useful for detection and analysis of point mutations
and deletions iz vivo.

Keywords: gpt delta transgenic rodent, mutant frequen-
cy, gpt assay, Spi assay
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HARR 2%, 44, 296-305 (2009)

The frame work of chemical risk assessment consists
of the four key steps: hazard identification, dose-re-
sponse assessment, exposure assessment, and risk
characterization. After the hazard identification step,
generally, a threshold approach or a non-threshold
approach is selected as a procedure of dose-response
assessment, in accordance of genotoxic characteriza-
tion. Traditionally, default uncertainty factors had been
used for TDI (tolerable daily intake) derivation in the
threshold approach, and specific mathematical models
had been used for low-dose extrapolation, such as VSD
(virtual safety dose) derivation, in the non-threshold
approach. In order to derive more scientifically rational
TDIs or to increase transparency, use of chemical spe-
cific adjusting factors (CSAFs) and/or a benchmark
dose approach method have been recommended recent-
ly by WHO/IPCS for the guidance value derivation.
The procedures and current trends of guidance value
setting, such as TDIs or VSDs, for human health effects
by chemical exposure was summarized in this article.

Keywords: chemical risk assessment, TDI, VSD

Hirata-Koizumi, M., Matsuyama, T.", Imai, T., Hirose,

A., Kamata, E. and Ema, M.: Disappearance of

gender-related difference in the toxicity of benzo-

triazole ultraviolet absorber in juvenile rats

Cong. Anom., 49, 247-252 (2009)

2-(2-Hydroxy-3',5-di-tert-butylphenyl) benzotriazole
(HDBB) is an ultraviolet absorber used in plastic resin
products, such as building materials and automobile
components. In oral repeated dose toxicity studies using
5- or 6-week-old rats, this chemical induced hepatic
histopathological changes, such as hypertrophy accom-
panied with eosinophilic granular changes and focal
necrosis of hepatocytes, and male rats showed nearly
25 times higher susceptibility to the toxic effects than
females. Castration at approximately 4 weeks of age
markedly reduced the sex-related variation in HDBB
toxicity, but some difference, less than five times,
remained between male and female castrated rats.
Following oral HDBB administration to male and
female juvenile rats from postnatal days 4 —21, such
gender-related difference in toxic susceptibility was not
detected; therefore, it is speculated that the determinants
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of susceptibility to HDBB toxicity are differentiated
between sexes after weaning. In young rats given
HDBB, there was no gender-related difference in plasma
HDBB concentration, and no metabolites were detected
in the plasma of either sex. HDBB induced lauric acid
12-hydroxylase activity in the liver and this change
was more pronounced in males than in females. These
findings indicate that HDBB could show hepatic
peroxisome proliferation activity, and the difference in
the susceptibility of male and female rats to this effect
might lead to marked gender-related differences in
toxicity.
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Biotechnology advances have provided novel methods
for the risk assessment of chemicals. The application of
microarray technologies to toxicology, known as
toxicogenomics, is becoming an accepted approach for
identifying chemicals with potential safety problems.
Gene expression profiling is expected to identify the
mechanisms that underlie the potential toxicity of
chemicals. This technology has also been applied to
identify biomarkers of toxicity to predict potential
hazardous chemicals. Ultimately, toxicogenomics is
expected to aid in risk assessment. The following dis-
cussion explores potential applications and features of
the Japanese Toxicogenomics Project.
Keyword: toxicogenomics, risk assessment, biological
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