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The purpose of this study was to examine use of freeze-
drying microscopy (FDM) analysis to obtain maximum
allowable product temperature during primary drying segment
of pharmaceutical lyophilization process. FDM analysis of
frozen solutions containing non-crystalline lyoprotectants
(trehalose, sucrose, PVP 29,000) showed beginning of
physical collapse at temperatures (T,) several degrees higher
than their glass transition temperature of maximally freeze-
concentrated solutes (T, ") obtained by thermal analysis. The
T, and T, " depended on the solute concentration, scanning
rate, and cell pressure during the analysis. Loss of the cake
structure upon lyophilization of the solutions at the primary
drying shelf temperatures above their T,s indicated relevance
of the FDM analysis for the process development.
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The product quality characteristics of pharmaceutical
granules made by three kinds of production processes (direct
compaction, shear granulation and fluidized-bed granulation)
were examined using near-infrared, mid-infrared and far-
infrared/terahertz spectroscopies. The samples contain 10 w/
w% of theophylline as an active pharmaceutical ingredient
(API). There were significant differences of C-H stretching
and CH2 deformation absorption in the mid-infrared region
among the products of the three production processes, and
these appeared to be due to differences in the interaction
between the API and the binding agent. We suggest that
vibrational analysis in the infra-red region would contribute
not only to an understanding of the product quality attributes
of pharmaceutical production processes but may also be
applicable for quality control of pharmaceutical products.

Keywords: NIR, Granulation process, PAT
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Maeda, Y."', Yoshimura, K., Miyamoto, E.”, Kodama, E.”,

Harada, S.”, Yuan, Y.”, Harada, S.” and Yusa, K.: In vitro

and In vivo Resistance to Human Immunodeficiency

Virus Type 1 Entry Inhibitors

J. AIDS Clinic. Res., S2, 004 (2011)

Viral entry is one of the most important targets for the
efficient treatment of HIV-1-infected patients. The entry
process consists of multiple molecular steps: attachment of
viral gp120 to CD4, interaction of gp120 with CCRS or
CXCR4, and gp41-mediated fusion of the viral and cellular
membranes. The sequential steps of the entry process have
enabled the production of various antiviral drugs to block each
step. Currently, the CCRS inhibitor maraviroc, and the fusion
inhibitor enfuvirtide are clinically available. However, the
emergence of HIV-1 strains resistant to entry inhibitors, which

is commonly observed with other classes of antiviral agents,
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is a serious problem.

Keywords: HIV-1, entry inhibitor, antiviral drugs
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Akiyama, H., Imai, T." and Ebisawa, M.": Japan Food
Allergen Labeling Regulation - History and Evaluation
Adv. Food Nutr: Res., 62, 139-171 (2011)

According to a national survey of food allergy cases, the
food labeling system for specific allergenic ingredients (i.e.,
egg, milk, wheat, buckwheat, and peanut) in Japan was
mandated under law on April 1, 2002. By Japanese law,
labeling of allergens is designated as mandatory or
recommended based on the number of cases of actual illness
and the degree of seriousness. Mandatory labeling is enforced

by the ministerial ordinance, and the ministerial notification
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recommends that foods containing walnut and soybean be
labeled with sub-specific allergenic ingredients. Additional
labeling of shrimp/prawn and crab has also become mandatory
since 2008. To monitor the validity of the labeling system, the
Japanese government announced the official methods for
detection of allergens in a November 2002 ministry
notification. These official methods, including two kinds of
enzyme-linked immunosorbent assay kits for screening,
western blotting analyses for egg and milk, and polymerase
chain reaction analyses for wheat, buckwheat, peanut, shrimp/
prawn and crab as confirmation tests, have provided a means
to monitor the labeling system. To standardize the official
methods, the Japanese government described the validation
protocol criteria in the 2006 official guidelines. The guidelines
stipulate that any food containing allergen proteins at greater
than 10 mg/kg must be labeled under the Law. This review
covers the selection of the specific allergenic ingredients by
the Japanese government, the implementation of regulatory
action levels and the detection methods to support them, and
the assessment of the effectiveness of this approach.

Keywords: food allergy, labeling, detection

" Clinical Research Center for Allergology and Rheumatology,

National Hospital Organization, Sagamihara National Hospital
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Kumagai, Y.", Noda, M. and Kasuga, F.: New Approaches
for Tackling Foodborne Infections
J. Disaster Res., 6, 451-458 (2011)

New challenges have emerged in Japan’ s foodborne

infections due to the changes in social structure and food
distribution system in addition to changing pathogens. This
paper introduces new approaches for tackling foodborne
infections. There are two types of information concerning
foodborne infections. First is the food poisoning statistics
compiled based on the findings of food poisoning
investigations conducted by Prefectures etc. under the Food
Sanitation Law. The other is information collected through the
surveillance system of infectious diseases under the Law
Concerning the Prevention of Infectious Disease and Medical
care for Patients of Infections. Both the notifications of
foodborne infections are essential to grasp the actual situation
of foodborne infections. In recent years, theMinistry of
Health, Labour andWelfare has established a system named
the National Epidemiological Surveillance of Foodborne
Disease (NESFD). This system supports to detect diffuse
outbreaks at an early stage and prevent the expansion of health
damages by sharing data of all food poisoning outbreaks in
Japan between local governments and the central government.
According to the food poisoning statistics between 1954 and
2009, food poisoning by unknown causes have largely
decreased, but cases in which implicated food is not identified
are on the increasing trend. There is a need to progress the
epidemiological estimation method for getting the attribution
rate of foodborne diseases to food obtained. Moreover, there
is a possibility that new causative agents of food poisoning
could be found by analyzing the information of cases of
complaints about symptoms or attention-catchy information
obtained in the food poisoning investigation undertaken by
Prefectures etc. Therefore there is a need for the officials in
charge of the government administration and research
institutions to strengthen collaboration. Furthermore, Japan
has been cooperating in the approach of the Foodborne
Disease Epidemiology Reference Group (WHO/FERG) to
promote “the disability-adjusted life years (DALYs)” as a
metric of public health impact. This is developing the
appropriate epidemiological surveillance system for estimating
the human health burden of foodborne diseases in Japan.

Keywords: food poisoning statistics, surveillance system of
infectious diseases, National Epidemiological Surveillance of

Foodborne Discase
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72 EOEAEBHON G IR e Y LTER
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OEHBNEEE LT O TMEMZRET G503 H
D, YRR RS RE STV D. 20074 TR
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HWENHDEEZTWD. Fiz, B & IENIER TIX
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ZEMOLNTVDA, MAEMIZE > CTHEET /M
BHEiaHrons., 22T, YrvexT7BE (Salmo-
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T5.
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AR IE I SV TR LTz
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VAIZBWTHSLT A DT, £ TTAT
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AR D BEEMEI RSN TE TN D,
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BHARBESNAL S FOR B B — i - 3BT D
Hiltk, BB X DRGNS R S D
LT, BB O RRIG YR S 7. 2 OkRE
TIE, HUHRE & BUNRRIC B 2 — iR 7e b NS /s K
OB 1 DR P 230 B FEHEE D& 2 75, 15
YuEREe PIT W TR L 7=,
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MIEFIEDHITIE, TULAF L EHERITTE2H00D
R AEIGES 1K (FeeRD) OB ZHETX T, ito
TR AL O TR D228 5 72 WEE O & O BIELE
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LM TE 720, T, b FOFceRIZHILS 2T v b
D R5E AR ARRR 2 F O CHURUR B0 70 LR 2 0 9
DRENRIE SN, —EOREE LIFTCh52, B hD
R L D EEENTECE S, MEE o T, R
AT, EH OB LI LW SRR A AV 7-1gE
AERIE TEXILEME ] ICDW TR 5.
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CEBARDORTHIE EBREE

PREEDORE, 53, 777-780 (2011)
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ZETe AT L CEORIC X AR o MBS £
ST, DETIX20024E4H £ 0 AR 720 FoR il E
MR SN, AR TIE, TLAX—WEL2ETH AL
DFE TR E R OB IEIC OV TOERIZ OV TR L
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I OBAR T~ — N — OERRAIE IS OW TR L.
T, BARANDOEIESZ OEIRE 712 BT 5 REE
(2B B EREZ BRI A OM Y M2 LT,
Keywords: Stevens-Johnson syndrome, toxic epidermal

necrolysis, human leukocyte antigen (HLA)
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EHRZ 2RI TEITLTWS, 1) BFERER
Z T RIVEH O S A BB BB R 1 DFRAT, 1T
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Sai, K. and Saito, Y.: Ethnic differences in the

metabolism, toxicology and efficacy of three anticancer

drugs

Expert Opin. Drug Metab. Toxicol., 7, 967-988 (2011)

Recent pharmacogenetic studies have successfully
identified distinct ethnic differences in genetic polymorphisms
that are potentially involved in efficacies and toxicities of
anticancer drugs. This achievement has led to personalized
irinotecan therapy, reflecting ethnic differences in UGTIA1
genotypes, and possible benefits of genetic testing have also
been suggested for gemcitabine and tamoxifen therapy, which
still requires further validation. The ultimate goal for patients
is a high rate or even perfect prediction of efficacies and
toxicities of anticancer drugs in each ethnic population. For
this challenge, more clinical studies combined with
comprehensive omics approaches are necessary to further
advance the field.
Keywords: ethnic difference, genetic polymorphism,

pharmacogenomics

Kurose, K., Sugiyama, E., Saito, Y.: Population differences
in major functional polymorphisms of pharmacokinetics/
pharmacodymamics-related genes in Eastern Asians
and Europeans: Implications in the clinical trials for
novel drug development

Drug Metab. Pharmacokinet., 27, 9-54 (2012)

Drug lag, recently discussed extensively in Japan, can be

divided into two phases: clinical development time and

application review time. The former factor is still an important
problem that might be improved by promoting multi-regional
clinical trials and considering the results from other similar
populations with Japanese, such as Koreans and Chinese. In
this review, we compare the allelic or genotype frequencies of
30 relatively common functional alleles mainly between
Eastern Asians and Europeans as well as among 3 major
populations in Eastern Asian countries, Japan, Korea, and
China, in 12 pharmacokinetics (PK)/pharmacodynamics (PD)-
related genes; CYP2C9 (*2 and *3), CYP2CI19 (*2, *3 and
*17), 13 CYP2D6 haplotypes including *4, *5 and *10,
CYP3A45 (*3), UGTIAI (*28 and *6), NAT2 (*5, *6 and *7),
GSTM1 and GSTTI null genotypes, SLCOIBI 521T>C,
ABCG2 421C>A, and HLA-A*31: 01 and HLA-B*58: 01. In
this review, differences in allele frequencies (AFs) or genotype
frequencies (GFs) less than 0.1 (in the cases of highest AF
(GF) >0.1) or less than 0.05 (in the cases of lowest AF (GF)
<0.1) were regarded as similar. Between Eastern Asians and
Europeans, AFs (or GFs) are regarded as being different for
many alleles such as CYP2C9 (*¥2), CYP2C19 (*2, *3 and
*17), CYP2DG6 (*4 and *10), CYP3A45 (*3), UGTIAI (*28 and
*6), NAT2 (*5*7), GSTTI null and ABCG2 421C>A. Among
the 3 Eastern Asian populations, however, only AFs of
CYP2C19*3, CYP2D6*10, HLA-A*31: 01 and HLA-B*58: 01
are regarded as dissimilar. For CYP2C19%*3, the total
functional impact on CYP2C19 could be small if the
frequencies of the two null alleles CYP2C19*2 and *3 are
combined. Regarding CYP2D6*10, frequency difference over
0.1 is observed only between Japanese and Chinese (0.147).
Although environmental factors should be considered for PK/
PD differences, we could propose that among Japan, Korea,
and China, genetic differences are very small for the analyzed
common PK-related gene polymorphisms. On the other hand,
AFs of the two HLA alleles important for cutaneous adverse
drug reactions are diverse even among Eastern Asians and
thus should be taken into account.

Keywords: genetic polymorphisms, allele frequencies,

population differences
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Drug Metab. Pharmacokinet. = = — A L # —, 17, 19

(2012)

P =Y MATWD, PSR & B4y
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Usami, M. and Mitsunaga, K.": Proteomic analysis and in
vitro developmental toxicity tests for mechanism-based
safety evaluation of chemicals

Expert. Rev. Proteomics, 8, 153-155 (2011)

Evaluation of: Groebe K, Hayess K, Klemm-Manns M et
al. Protein biomarkers for in vitro testing of embryotoxicity. J.
Proteome Res. 9(11), 5727-5738 (2010). Mechanism-based
safety evaluation and reduction of animal use are important
issues in recent developmental toxicology. In vitro
developmental toxicity tests with proteomic analysis are the
most promising solution to these issues. Groebe et al.
systematically applied proteomic analysis to the embryonic
stem cell test, a validated in vitro developmental toxicity test,
and found protein-expression changes induced by model test
chemicals selected from various categories of toxicity. Cluster
analysis of all the proteins with expression changes classified
the test chemicals into two groups: highly embryotoxic
chemicals and non- or weakly embryotoxic chemicals. In
addition, some protein biomarker candidates that were known
to be involved in normal development were identified.
Although further mechanistic investigations are needed, the
use of in vitro developmental toxicity tests with proteomic
analysis will contribute to mechanism-based safety evaluation
with minimal use of animals.

Keywords: proteomics, developmental toxicity, safety

evaluation
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T ERARRE (LUF, fROREERT) OB EMES
TeOIAEICHR S SN RBEEAN ) T —va vt ¥ —
OWREK D78, 200942 KD FZ OB, 1%
BRBR L I E RS2 (ICATM: International Cooperation
on Alternative Test Methods) DR ENATH i, ARE
ORFEICEHBEHRAN LV EEEIND Z Loz, &
HIZ, 201 HARICIFEEE OBMBANRE O, Bl pwE
NARZDENT. ZOICATMO B Y Pesb (2 U 7= H AR H)
W TR AIEREA & > 4 — (JaCVAM : Japanese Center
for the Validation of Alternative Methods) DIFEIRIL M O
L% OEBEISIZONTE LD, KK D, ICATM
DA FIZ BV TIaCVAMITRICK [ C ORI & Fofz 3
EThDHN, HHPKRATHEIEJaCVAMIZIEZE D&
FINEEN TR, EERZRAENS T 250 572012
b, BAROEINOZFA LT, kY& < o5
BETANTA RTA AFREL TN DI, HARA
HHZOWMINEFAIRTHE EEZTND.
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FR224F (20114) 8H21H~25HIC, BT ¥ - Ev
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L 522s  (8th World Congress on Alternatives and Animal
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Curren, R.”, Dearfield, K.", Fowler, P.”’, Frotschl, R.",
Elhajouji, A" Le Hégarat, L.", Kasamatsu, T."", Kojima,
H., Ouédraogo, G.""”, Scott, A.”” Speit, G."*: In vitro
genotoxicity test approaches with better predictivity:
Summary of an IWGT workshop

Mutat. Res., 723, 101-107 (2011)
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Improving current in vitro genotoxicity tests is an ongoing
task for genetic toxicologists. Further, the question on how to
deal with positive in vitro results that are demonstrated to not
predict genotoxicity or carcinogenicity potential in rodents or
humans is a challenge. These two aspects were addressed at
the Sth International Workshop on Genotoxicity Testing
(IWGT) held in Basel, Switzerland, on August 17-19, 2009.
The objectives of the working group (WG) were to make
recommendations on the use of cell types or lines, if possible,
and to provide evaluations of promising new approaches.

Results obtained in rodent cell lines with impaired p53
function (L5178Y, V79, CHL and CHO cells) and human p53-
competent cells (peripheral blood lymphocytes, TK6 and
HepG?2 cells) suggest that a reduction in the percentage of
non-relevant positive results for carcinogenicity prediction
can be achieved by careful selection of cells used without
decreasing the sensitivity of the assays. Therefore, the WG
suggested using p53-competent - preferably human - cells in
in vitro micronucleus or chromosomal aberration tests. The
use of the hepatoma cell line HepaRG for genotoxicity testing
was considered promising since these cells possess better
phase I and II metabolizing potential compared to cell lines
commonly used in this area and may overcome the need for
the addition of S9. For dermally applied compounds, the WG
agreed that in vitro reconstructed skin models, once validated,
will be useful to follow up on positive results from standard in
vitro assays as they resemble the properties of human skin
(barrier function, metabolism). While the reconstructed skin
micronucleus assay has been shown to be further advanced,
there was also consensus that the Comet assay should be
further evaluated due to its independence from cell
proliferation and coverage of a wider spectrum of DNA
damage.

Keywords: in vitro genotoxicity testing, predictive capacity,

misleading positive results, reduction animal use
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Honma, M.: Cytotoxicity measurement in in vitro
chromosome aberration test and micronucleus test
Mutat. Res., 724, 86-87 (2011)

We need to pay attention to actual cell counts at the
beginning and end of experiments to assess whether it is a
good experiment with appropriate growth in controls and
whether it is accepted into a situation where RPD or RICC
can appropriately estimate cytotoxicity. It could be important
to avoid false-positive as well as false-negative in in vitro
chromosome aberration test and micronucleus test.
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The International Life Sciences Institute (ILSI) Health and
Environmental Sciences Institute (HESI) Project Committee
on the Relevance and Follow-up of Positive Results in In
Vitro Genetic Toxicity (IVGT) Testing established an
Emerging Technologies and New Strategies Workgroup to
review the current State of the Art in genetic toxicology
testing. The aim of the workgroup was to identify promising
technologies that will improve genotoxicity testing and
assessment of in vivo hazard and risk, and that have the
potential to help meet the objectives of the IVGT. As part of
this initiative, HESI convened a workshop in Washington, DC
in May 2008 to discuss mature, maturing, and emerging
technologies in genetic toxicology. This article collates the
abstracts of the New and Emerging Technologies Workshop
together with some additional technologies subsequently
considered by the workgroup. Each abstract (available in the
online version of the article) includes a section addressed
specifically to the strengths, weaknesses, opportunities, and
threats associated with the respective technology. Importantly,
an overview of the technologies and an indication of how their
use might be aligned with the objectives of IVGT are
presented. In particular, consideration was given with regard
to follow-up testing of positive results in the standard IVGT
tests (i.e., Salmonella Ames test, chromosome aberration

assay, and mouse lymphoma assay) to add weight of evidence

and/or provide mechanism of action for improved genetic
toxicity risk assessments in humans.

Keywords: in vitro genotoxicity, weight of evidence (WOE),
mode of action (MOA)
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