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lzutsu K, Abe Y, Yoshida H: Approaches to supply

bioequivalent oral solid pharmaceutical formulations

through lifecycles of products: four media dissolution

monitoring program in Japan.

J Drug Deliv Sci Tech 2020;56:100378, doi: 10.1016/

j.jddst.2019.101378

The continuous supply of pharmaceutical
formulations therapeutically equivalent to the clinical
batches used during development is important to
ensure their safety and efficacy. The development
of new generic drugs and the postapproval changes
of the formulations (e.g., dosage form, dose strength,
and composition) and manufacturing (e.g., facility and
ingredient) require bioequivalence tests following the
appropriate guidelines. Maintaining the formulation
performance in the commercial production phase is
often more challenging due to multiple manufacturing
and stability factors affecting dissolution. A case of
a product out of the bioequivalence range between
batches in a post-marketed human study emphasized
the risk. This minireview introduces multiple
approaches to prevent significant bioinequivalence
between batches and products through their lifecycles,
focusing on a periodical dissolution-monitoring
program using four media (acidic, intermediate,
neutral, and water) in Japan. Setting the same
procedure to monitor one of the complex critical
quality attributes should efficiently reduce patient risk
complementarily with appropriate specifications and
GMP manufacturing.
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We examined near-infrared (NIR) imaging as a
technique to evaluate the distribution of components
in pharmaceutical products for manufacturing process
quality control. NIR images of each component on the
surface of model products and commercial products
were obtained and used to construct distribution
images of the components on the tablet surface.
Careful control of the measurement conditions, as well
as the spectral pre-analytical treatment procedure,
was important for valid image construction. Moreover,
the constructed images showed large variations of
component distribution on the surfaces of tablets. Our
results suggest that chemical imaging using NIR may
have limited applicability for quantitative estimation of
components in whole tablets.
Keywords: near-infrared spectroscopy, near-infrared

imaging, distribution analysis

BEHUFD B, vhUEEE R, SRR, Rkl — R,

POAHI « BRI GBHTE, W - BETREHICBIT S

GtHlE 320, FIANNVYET AT —FL—

Y=ot e 2ol - EERGNRAICHZ i L T -.

PharmTech Japan 2019;35:1741-6

PR T IR EN O TN FEBRZ vz
HmlRAE (MIR) ~F7 9~y (THz) IO -8 ik
L—H—ThrbmTHAr—FL—%— (QCL) &1
~ 5 THzD IR BT 2 Ik b BEELHMTH 5.
AT, 2WEFRIET 2 PRINQCLNHE T D 2 ¥
A LI B RIS RN R A2 V728 L WTHZ 3
HEOFE L L TIRET 5 THz-QCLEHO a2 & =
NE TOMSEREOBIN ZWHHT 5 L L b1, FEHE
THz-QCLH & 724 A — 2 ¥ 75 i J OB 3R dh R
AT 72 00D AL AT THRES L 72,
Keywords: THz-QCL, imaging, pharmaceutical

inspection



At i %

% (e - B 211

*PARR b = 7 A MRS T B SE T

BRI —HR ™, HLEEE ™, BRI PR3N BRS, dh
B TREIIB Y 20506006 310, K

W21 72 THz — ATRS6EDISH.

PharmTech Japan 2019;35:1539-44

PR, T IV (THz) oA - BB o5
RTHzW A OS2 E T ah O EF M 2 ERIC LD, A 7%
THz#E S EEER LT EINTwD. AFETIE, 2ol
EFOFTHIFICTHZ- R E 2K S (Attenuated Total
Reflection: ATR) %61k, B XU, THz-ATR%Z MW7z
e FENHE > TR L 7.

Keywords: terahertz spectroscopy, ATR, pharmaceutical

)iy
g -

i

analysis

TR b= AR a AT e e

Bl TR, BRI, R R R E

BHEL - EEESR, BE - S TREICEBITS

St E30ml, 7 — ) TRV LR

X % s ARAVAE I O ] 2 T

PharmTech Japan 2019;35:1111-6

T ARA MRS TN S B RV A <7 b oviciE, JE
WIS e T ANV F AL BN G, D720, 41
ORI K 2ELRLLT 74+ XA =300
7, HD5VIIREPMEEEIC L2 X ) REVE
TR Z EOWEOFHICARITH 5. AfTi, £
WP 600 cm ' ~50 cm T R 2 E RSV IS E LT,
Z OO EINHIG LAZFTIROWE 2 Rl L, €0
FTIR% F 7= 61 & #3 4 L 7.
Keywords: far-infrared spectroscopy, Fourier-
transformed infrared spectrometer, low-frequency
band

*1 TASCO Engineering
*2 TASCO

INHER 0 T ANRT PVEEREEZ DAY PV

JEHT .

Pharmstage 2020;:19(10):3-8

Lol HAER G U5 88 B Al BLDGK S e 7z
[226 7= AT FVRIED] 1ZDoWT, JEHERHS,
AR B L ONIE LoEE N, WEKE, ShEom
FIZ DWW TIRFL L 72,
Keywords: Raman spectroscopy, pharmacopeia,
analytical method

I AT ERAR, T R AR

ANIGERE NP JRCT R D SR 2 R L 72 R o

A X T O TEREFEAT.

RHEap Rz L F =27 Y —F 12> X 2019,50:

634-640

+ /72 70y — s HADDSEA O ®EEGEEETH
LA X - R R FHIT & B T SRR (AFM)
DOFEMALIZTT T, KR E 2P EREEICH 58 X
F L EREF P RT- O 4 X - BREEGHANCILY fA, 15
LR OB B MA LT 5 F 272 [AFMEHI %
WY FENES % 720 OFEHEN 22 3L | 2072123 0R
L, ZOff#iziro7z.
Keywords: nanotechnology-based medicine, atomic

force microscopy, size measurement

B (AR
2 B A
* AAA LSRR AL

FHEAN, AHUF, FEAREE - kiR EE RSO B

5&-Fey REHEAEHNT S 07 7 ua—F.

ERAL% 2019;48(2):98-107.

PURESRE BB ICB VTR, Wl a A+, M
WEIZEHIE T, B %) BRI - Rethr By
A0 T THA Y TEXDLPNEETDH LA, 104FH1IC
KB, IgGH 77 7 20K, HEEwEAHE (ADC),
Bispecifichtff, Fcird 7 I 7 BRieZ, BESHAE % &,
GFOTHA L3S HEEDOTWD. FIZ, ek
IgGl AAEICHWOLNTE 2%, WRMIgG4 THDH T
IVARTR, RATOYARTHREPERLTWD
ZENH L, KR OPURERE MBI VT, Huk
EIEGOERNEIRE, ¥ —7 > VT OWE, ¥—7v b
AL OEZ 20E0EREE2EEL, 1gG1 ~
4DOYT I TG AEMAIFTHILEBULELLE>TETH
5. £Fcy Bk (FcyR) 75470, KHEME
FoFBE GEEFR, RENWR), #£lgGhH 77 I A
NOBFIE, KoM OE LR, HREL TR 2%
WINEDO S, L\ 73 514 O 5 F288) O 75 72 PLF
MRDHLNTL B, FIERD A H = X LZIEF T
HY, JPE, TNEDO—HD A =X LNIEAITH S
WZENO2H550D, X DERVEFENLETH D,
WKEZIE, INODHT AN AL HFT LI LT,
PUREE SR S D3R % REEMIICTFH D 5 £ 9 ik T-OR)
A DR REED R V. RETIX, FEHELPINE
THf7E L C&72FcyRI&Fc y RIIla®, IgG~®BAIPE
AR IC O W TR B,
Keywords : JiIRESES, Fey Receptor, IgGH 727 5 A



212 (E VAR VR T Sl 2 W T #1385 (2020)
Draft Guideline and Regulatory Agencies' Input on
SN Bioanalysis, Biomarkers and Immunogenicity).

HimEw, ZMk, FLEE, AHWT 5 o828
SEmEIC BT B e

FHEmE G L F 25 P = > X 201950
(12):810-14.

¥ Ry R, ¥ 8y BESR G O E R
ORI LHDOREETH S, HRER3HEF[FH TS ~
N7 RIS 2 ACESER SN, B - 5%
T e LCT20024E 9 HICIER S N T Wb, ZDOHIGEN
R LTBY, FHRICHMLAZERELALEIC RS> TE
7. SEAEBAFE S N7z 7 VN7 BRSO SV R
SNBE U7 HERBEICBOT, RFICRIGROHE
FEFRASNZ2FHHHIML TS, Bz, & %
7 B EDSE WYUK TE, B e T, R
WEIFARETH D b, RIVISLENE O REE b
A, TWOEREBE VT Y YN OEEER KD B
HEPIH SN TV EA, RFICRIERI T2
T2, FUNRVEBRRTOVDEDE L TIEEN TV
WHEERBEIL, AT I VRIS LS BEMWE % X
LTERTERVWIEDHERMEINTE Y, FHEEEZ 6
AT ALENH L. ARTIE, HERERHFDOY V878
SERFEOYLEICING, RH ISR & Mo §l e Fi
IZOWTEDTHET AL EDIT, EEDIERIZET
LEZ TR
Keywords : # ¥ 87 B Ewll, HARER, 50587
e
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S*! Tampal N*!, Thway T*', Woolf E*", Blaye
OL™”®, Andisik M*'®, Briscoe C*", Cape S**,
Dasgupta A™', Fischer S*", Haidar S*', Hayes R*®,
Kamerud J*#, Lima Santos GM™** Nehls C**, Soo
C**, Vinter S*®, Whale E*®, Xu K*", Cho SJ*!,
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Amur S*', Bandukwala A*', Cherry E**, Hopper
S*¥ Ishii-Watabe A, Kirshner S*', Maher K*',
Pedras-Vasconcelos J*', Saito Y, Saunders TS*#,
Skibeli V*#, Verthelyi D*!, Wang YM*', Yan H*"
2019 White Paper On Recent Issues in Bioanalysis:
FDA BMV Guidance, ICH M10 BMV Guideline and
Regulatory Inputs (Part 2 - Recommendations on
2018 FDA BMV Guidance, 2019 ICH M10 BMV

Bioanalysis. 2019;11(23):2099-2132.

The 2019 13th Workshop on Recent Issues in
Bioanalysis (WRIB) took place in New Orleans, LA
on 1-5 April 2019 with an attendance of over 1000
representatives from pharmaceutical/biopharmaceutical
companies, biotechnology companies, contract research
organizations and regulatory agencies worldwide.
WRIB was once again a 5-day, week-long event -
a full immersion week of bioanalysis, biomarkers,
immunogenicity and gene therapy. As usual, it was
specifically designed to facilitate sharing, reviewing,
discussing and agreeing on approaches to address
the most current issues of interest including both
small- and large-molecule bioanalysis involving LCMS,
hybrid LBA/LCMS, LBA cell-based/flow cytometry
assays and qPCR approaches. This 2019 White Paper
encompasses recommendations emerging from the
extensive discussions held during the workshop, and is
aimed to provide the bioanalytical community with key
information and practical solutions on topics and issues
addressed, in an effort to enable advances in scientific
excellence, improved quality and better regulatory
compliance. Due to its length, the 2019 edition of this
comprehensive White Paper has been divided into
three parts for editorial reasons. This publication (Part
2) covers the recommendations on the 2018 FDA BMV
guidance, 2019 ICH M10 BMYV draft guideline and
regulatory agencies' input on bioanalysis, biomarkers,
immunogenicity and gene therapy. Part 1 (Innovation
in small molecules and oligonucleotides and mass
spectrometry method development strategies for
large molecules bioanalysis) and Part 3 (New
insights in biomarker assay validation, current and
effective strategies for critical reagent management,
flow cytometry validation in drug discovery and
development and CLSI H62, interpretation of the 2019
FDA immunogenicity guidance and gene therapy
bioanalytical challenges) are published in volume 10 of
Bioanalysis, issues 22 and 24 (2019), respectively.
Keywords: bioanalysis, ICH M10 guideline,

immunogenicity
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Ephedra Herb is defined in the 17th edition of
the Japanese Pharmacopoeia (JP) as the terrestrial
stem of Ephedra sinica STAPF., Ephedra intermedia
SCHRENK et C.A. MEYER, or Ephedra equisetina
BUNGE (Ephedraceae). The stems of Ephedra
Herb contain greater than 0.7% ephedrine alkaloids
(ephedrine and pseudoephedrine). Despite its high
effectiveness, Ephedra Herb exert several adverse
effects, including palpitation, excitation, insomnia,
and dysuria. Both the primary and adverse effects of
Ephedra Herb have been traditionally believed to be
mediated by these ephedrine alkaloids. However, our
study found that several pharmacological actions of
Ephedra Herb were not associated with ephedrine
alkaloids. We prepared an ephedrine alkaloid-free
Ephedra Herb extract (EFE) by eliminating ephedrine
alkaloids from Ephedra Herb extract (EHE) using
ion-exchange column chromatography. EFE exerted
analgesic, antiinfluenza, and anticancer activities in the
same manner as EHE. Moreover, EFE did not induce
adverse effects due to ephedrine alkaloids, such as
excitation, insomnia, and arrhythmias, and showed no
toxicity. Furthermore, we evaluated the safety of EFE
in healthy volunteers. The number of adverse event
cases was higher in the EHE-treated group than in
the EFE-treated group, although the difference was

not significant. Our evidence suggested that EFE was
safer than EHE.
Keywords: adverse effect, safety, ephedrine alkaloids-

free Ephedra Herb extract
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SN E RO E & /B L 7.
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Pharm Tech Japan 2019;35:1771-1778.
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DFFEBhIA).
AR L F 2 5 P — A 2> X 201950
(8):443-453.

7 KRR & 72 B R IRk o @ s iR
T L VWBEIRTo [HEE] 2 [HER] »ETHS
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Pharm Stage 2019:19(5):1-5.

AR THBIIECR TEALD A, HATS X9 %<
FERDIEE 72, BIZTHRBEOMAR DM H BT
BEEHIT, REOBIETFHIFERRART — 7 X— A2
K%, BIZTIRROMBENNE 7/ ARERAN 2 v
7o R MR DML TFIHHR O BAFEBY 1A S & THEFL L 72.
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Pharm Tech Japan 2019;35: 2645-2652.
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REBETERYT v —RENENI TR SN, A3
AR E CHERELTNS.

Keywords : SNIPER, PROTAC, 7usr7 vV —AXA

NHEB- © HARIC BT 5 &5 EFEOBH.
FELRE 5 2020;38:311-317.

HARCHE S T R T 1HH O BRI RS X ERIR
Whoe &R 2 WD 0, ERIRDIZE I I ZER R ZE 5%
PR SR AL DS, TRBRICE R 5 5 R AR 5
EEHEND., EHICTANVARY ¥ =% VDb
AN F ANFEIE S NDA, FRRIFZE L BB CId R
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Clinical Neuroscience 2020;38(3):299-303.
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Naito M, Ohoka N, Shibata N, Tsukumo Y. Targeted
Protein Degradation by Chimeric Small Molecules,
PROTACSs and SNIPERSs.

Frontiers in Chemistry 2019:7:849.

Technologies that induce targeted protein
degradation by small molecules have been developed
recently. Chimeric small molecules such as Proteolysis
Targeting Chimeras (PROTACs) and Specific
and Non-genetic IAP-dependent Protein Erasers
(SNIPERs), and E3 modulators such as thalidomides,
hijack the cellular machinery for ubiquitylation, and
the ubiquitylated proteins are subjected to proteasomal
degradation. This has motivated drug development in
industry and academia because “undruggable targets”
can now be degraded by targeted protein degradation.
Keywords: E3 modulator, PROTAC, SNIPER
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Muragaki Y*!, Masamune K*!, Uematsu M, Umezu

M*? Iseki H*?, Chernov M*": Letter to the Editor.

Evaluation of Novel Neurosurgical Devices During

Clinical Testing.

J Neurosurg. 2019; 131:1-3.

TO THE EDITOR: With interest we read the article
by Vakharia et al.3 reporting on the implementation of
cumulative summation (CUSUM) analysis as an early-
warning detection and quality assurance method during
preclinical testing of robotic stereotactic electrode
implantation (Vakharia VN, Rodionov R, McEvoy AW,
et al: Improving patient safety during introduction of
novel medical devices through cumulative summation
analysis. ] Neurosurg 130:213-219, January 2019). As
noted by the authors, the introduction of novel medical
devices, in particular during invasive neurosurgical
procedures, is accompanied by potentially increased
patient risk. Moreover, the approval of new technology
for clinical practice usually requires the demonstration
of noninferior effectiveness, whereas safety parameters
are given less attention. This issue was previously
evaluated by our group through an analysis of the
risk-benefit balance in the decision-making of the
US Food and Drug Administration (FDA) during
premarket approval of 46 high-risk medical devices,
which were tested in controlled clinical trials in 2000-
2008. Information on primary and secondary endpoints
was extracted from the FDA database available on
the web. An original evaluation method was used. An
effectiveness score of +1 was assigned if the endpoint
of the test arm was significantly better than that
of the control arm; a score of 0, if no difference was
found; and a score of —1, if the endpoint was worse
in the test arm. Correspondingly, if a trial had several
endpoints, the scores were summed (e.g., for two
endpoints, both of which demonstrated advantages
in the test arm, the score was [+1] + [+1] = 2). A
safety score was assessed in the same manner. Finally,
a ‘regulatory science score” was defined as the sum
of the effectiveness score and the safety score. The
use of such methodology revealed that, in comparison

to controls, 17% of approved devices had superior

effectiveness and safety, 22% had superior effectiveness
and equivalent safety, 20% had superior effectiveness
and inferior safety, 30% had equivalent effectiveness
and safety, 9% had equivalent effectiveness and
superior safety, and 2% had equivalent effectiveness
and inferior safety. In general, updated devices had
higher effectiveness and safety scores than those of
the newly developed devices. In our study, not one
approved device had inferior effectiveness as compared
to the control, but presumably at the initial stages of
testing, lower effectiveness of the novel technology can
be occasionally observed owing to the learning curve.
There is a high possibility that the suggested
CUSUM analysis, a technique that seems rather
straightforward, can be really helpful during the
clinical assessment of new medical devices, especially
at the initial stage, allowing for evaluation of the
learning curve and contributing to increased patient
safety. Nevertheless, it should be noted that in the
authors’ study, a rather simple stereotactic procedure
was tested and only three numerical variables
(entry point, target point, and angle error) related to
electrode implantation were examined. It would be
interesting to know whether CUSUM analysis could be
effectively applied for the clinical evaluation of novel
technology used for more complex surgery, e.g., the
removal of brain tumor, in which various combinations
of multiple parametric and nonparametric outcome
measures determined in a longitudinal manner should
be considered to characterize the optimal balance
among surgical, oncological, and functional results.
Keywords: regulatory science, risk-benefit balance,

medical devices

*! Tokyo Women’s Medical University
*2 Waseda University

Sakai S: Development of simple and rapid food
allergen detection method and its use for on-site
analysis.

Impact 2019;4:60-3.

There are currently a range of methods for
detection of allergens in food in place in countries
around the world, but they are not without their
problems. In response to this, a researcher based at
the National Institute of Health Sciences in Japan
is investigating ways of improving food allergen
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detection methods. Dr Shinobu Sakai, Section Chief of
Division of Environmental Chemistry at the Institute,
is hoping to address some specific knowledge gaps
in the field. 'A labelling system for food allergenic
ingredients was established in Japan in April 2002.
To monitor the labelling, the Japanese government
announced official methods for detecting allergens in
processed foods in November 2002, explains Sakai.
"The official methods consist of quantitative screening
tests using enzyme-linked immunosorbent assays
(ELISAs) and qualitative confirmation tests using
Western blotting or polymerase chain reactions
(PCR). These official methods are carried out in
laboratory sites by scientists. Throughout the course
of his studies, Sakai has already achieved notable
progress, including the development of an onsite
detection system by magnetic beads-binding enzyme-
linked immunosorbent assays (ELISA). 'While
immunoprecipitation reaction using gel carriers such
as sepharose and agarose is already widely used
for protein isolation and purification, the reaction is
caused by nonspecific adsorption due to the surface
area size, he outlines. 'In addition, there are many
problems such as high detection background due to
contaminants during incubation. Then there is the fact
that each step involves complicated operations such
as high-speed centrifugal separation and washing, and
therefore sample loss and residual insoluble matter are
problems. However, because the micro magnetic beads
he has developed accumulate support using magnetic
force, there is no need for centrifugal operation, and
the risk of sample loss, etc. can be reduced. 'The
primary antibody is bound to the hydrophilic magnetic
microbead and added to the antigen solution (food
extract) to capture the antigen. Next, a secondary
antibody labeled with colloidal gold particles is allowed
to react to perform a coloring reaction, explains Sakai.
'"Taking the convenience of detection into consideration,
by mixing the food allergen extract and the lyophilised
gold colloid labeled IgG probe in the same tube and
accumulating the antigen-labeled antibody complex at
the magnet part, it is possible to perform the detection
step with one pot. 'Moreover, by using monodisperse
polystyrene microspheres incorporating various dyes
inside the particles instead of colloidal gold particles,
it is possible to apply the technology to the sandwich
type of magnetic beads, food allergen protein and

dye beads, Sakai continues. This enables multiple
detection by color tones such as red for egg (anti-
ovalbumin antibody-labeled beads), blue for milk (anti-
lactoglobulin antibody-labeled beads), and green for
wheat (anti-gliadin antibody-labeled beads). In this
particular detection method, he has developed, all steps
- excluding food allergen extraction - are completed
within the target time of two minutes.

Keywords: Allergen Detection methods, ELISA, Food
allergens
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Tandem mass spectrometry coupled with liquid
or gas chromatography, ie., LC-MS/MS and GC-MS/
MS, operating in the selected reaction monitoring
mode is currently the most commonly used technique
for multiresidue analysis of pesticides and veterinary
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drugs in foods owing to its high sensitivity and
selectivity. However, this technique is limited in
the number of compounds that can be monitored
simultaneously, and can monitor only the target
compounds. As an alternative to tandem mass
spectrometers, recent advances in high-resolution
mass spectrometers, such as time-of-flight (TOF)
and Orbitrap mass spectrometers, have enabled their
use in the analysis of pesticide and veterinary drug
residues. The main advantages of high-resolution
mass spectrometry compared with tandem mass
spectrometry are as follows: (1) theoretically unlimited
number of compounds that can be simultaneously
analyzed when operated in the full-scan mode,
(2) optimization of MS parameters for individual
compounds is not required, and (3) the acquired data
can be reprocessed retrospectively for compounds
that were not anticipated during the initial sample
analysis. Although high-resolution mass spectrometers
have been mainly used for screening and structural
elucidation, recent improvements in terms of mass
resolution as well as sensitivity and dynamic range
have led to their use in quantitative analysis of
trace levels of contaminants in food samples. In this
article, the applicability of liquid chromatography
high-resolution mass spectrometry for quantification,
confirmation, and screening of pesticide and veterinary
drug residues in foods are discussed.

Keywords : high-resolution mass spectrometry,

pesticide, veterinary drug
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Food is generally recognized as the main source
of human intake of polychlorinated dibenzo-p-dioxins,
dibenzofurans, and dioxin-like polychlorinated
biphenyls, which are known collectively as dioxins.
A total diet study is a useful method of estimating
the average dietary intake of contaminants. We have
conducted a nationwide total diet study of dioxins
for the general Japanese population ((> 1 year old)
annually since 1998. Here, we report the total diet
study results for 2017 and also discuss the time trend
of dietary intake of dioxins from total diet study
results obtained over the last 20 years. High-resolution
gas chromatography coupled with high-resolution
mass spectrometry has been used to provide sensitive
and reliable determination of dioxin concentrations in
a total diet sample. In 2017, the average daily intake
of dioxins for a person weighing 50 kg, calculated at
non-detected congener concentrations assumed to
be equal to zero, was estimated to be 0.65 pg TEQ
(toxic equivalents)/kg body weight (bw)/day. The
value was well below the tolerable daily intake of 4
pg TEQ/kg bw/day for dioxins in Japan. The average
intake was highest from fish and shellfish, followed
by meat and eggs. The TEQ contribution of the fish
and shellfish group to the total dietary TEQs was
significant (88%). The latest average intake was
about one-third of the average intake in 1998. Overall,
the average dioxin intake appeared to be decreasing
gradually during the period of study. This decreasing
trend in the dietary intake of dioxins was mainly
influenced by the decreased dioxin intakes from two
food groups, fish and shellfish, and meat and eggs.
Keywords: Dioxin, Total diet study, High-resolution
gas chromatography coupled with high-resolution mass

spectrometry
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We focused on how to develop chromatography
without a need for reference materials (RMs) for
analytes. We decided to use a suitable RM of another
compound which is available from reagent market.

This has led to designing an off-line combination of

chromatography and 'H-gNMR for determination
of relative molar sensitivity (RMS) of each analyte
to a suitable RM. The RMS is calculated as follows:
(1) artificial mixture of the analyte and the RM are
subjected to 'H-gNMR and chromatography: (2) the
response ratio of the analyte and the RM, obtained by
chromatography, is corrected using the molar ratio, as
obtained by 'H-gNMR. Then, using chromatography,
analyte content can be determined from the RMS
value, the peak area of the analyte and the RM, and
the amount of the RM precisely added to the sample
solution. In this review, the chromatography using
RMS is introduced as a versatile tool for ensuring the
reliability of food analysis.

Keywords: quantitative NMR, response factor,

reference material
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Okiyama Y, Fukuzawa K*', Komeiji Y** Tanaka
S*% Taking Water into Account with the Fragment
Molecular Orbital Method.

Methods Mol Biol. 2020;2114:105-122. doi: 10.1007/978-

1-0716-0282-9_7.

In this review, we describe the current status
of development of the fragment molecular orbital
(FMO) method for analyzing the electronic state and
intermolecular interactions of biomolecular systems in
solvent. The orbital energies and the inter-fragment
interaction energies (IFIEs) for a specific molecular
structure can be obtained directly by performing
FMO calculations by exposing water molecules and
counterions around biomolecular systems. Then, it
is necessary to pay attention to the thickness of the
water shell surrounding the biomolecules. The single-
point calculation for snapshots from MD trajectory
does not incorporate the effects of temperature and
configurational fluctuation, but the SCIFIE (statistically
corrected IFIE) method is proposed as a many-body
correlated method that partially compensates for this
deficiency. Furthermore, implicit continuous dielectric
models have been developed as effective approaches
to incorporating the screening effect of the solvent in
thermal equilibrium, and we illustrate their usefulness
for theoretical evaluation of IFIEs and ligand-
binding free energy on the basis of the FMO-PBSA
(Poisson-Boltzmann surface area) method and other
computational methods.

Keywords: fragment molecular orbital, solvent effect
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Severe cutaneous adverse reaction (SCAR) is
important in post-marketing drug safety because
relieved SCAR patients make up the mostly highest
number adverse reaction patients in the adverse
drug reaction relief system of Japan. The SCARs of
Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) include high fever, severe mucosal
impairment, and epidermal necrosis-induced erosions
and blisters. Approximately 600 cases of SJS and
300 cases of TEN are reported annually in Japan. Many
suspected drugs such as acetaminophen, lamotrigine,
allopurinol, and carbamazepine have been reported.
Over the last 15 years, an association between human
leukocyte antigen (HLA) and SJS/TEN onset has
been reported with several drugs. Pathophysiological
examinations in these studies revealed marked CD8-
positive T cell infiltration into epidermal lesions, and
the presence of cytotoxic granulysin, soluble Fas
ligand, and TNF-a in blister fluid. Therefore, SJS

and TEN are immunological disorders that lead to
epidermal necrosis, and are consequently treated by
the systemic administration of corticosteroids, and
high-dose intravenous immunoglobulin therapy and
plasma exchange in severe cases. Additionally, because
the epidermal necrosis has characteristics similar
to those of organ rejection after transplantation,
administration of cyclosporine, an immunosuppressant
that suppresses helper T cell activation, has been
attempted. Further, administration of the TNF-a
inhibitor etanercept has also been reported. This
symposium review summarizes current knowledge on
the mechanisms of SJS/TEN and their treatments.
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Ishida S : Requirements for designing organ-on-a-

chip platforms to model the pathogenesis of liver

disease.

“Organ-on-a-chip” (Ed. Hoeng ], Bovard D, Peitsch

MC) Academic Press. 2020;181-213

The liver is a multi-function organ with a unique
physiological structure. Hepatocytes, the main
parenchymal cells in the liver, and hepatic stellate
cells, which are involved in hepatic fibrosis, are
widely used as test systems in the pharmaceutical
industry and in basic research, but maintaining their
physiological function in vitro presents challenges.
This chapter discusses fundamental considerations in
the construction of liver-on-a-chip devices, preceded by
an introductory description of basic liver physiology.
Keywords: organ-on-a-chip, liver, liver disease
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Dertinger SD*!, Totsuka Y*?, Bielas JH*®,

Doherty AT** Kleinjans J*°, Honma M, Marchetti

F* Schuler MJ*", Thybaud V*® White P*®, Yauk

CL™% High information content assays for genetic

toxicology testing: A report of the International

Workshops on Genotoxicity Testing IWGT).

Mutat Res. 2019;847:403022. doi:10.1016/j.mrgentox.

2019.02.003

We live in an era of 'big data', where the volume,
velocity, and variety of the data being generated is
increasingly influencing the way toxicological sciences
are practiced. With this in mind, a workgroup was
formed for the 2017 International Workshops on
Genotoxicity Testing (IWGT) to consider the use of
high information content data in genetic toxicology
assessments. Presentations were given on adductomics,
global transcriptional profiling, error-reduced single-
molecule sequencing, and cellular phenotype-based
assays, which were identified as methodologies that are
relevant to present-day genetic toxicology assessments.
Presenters and workgroup members discussed the
state of the science for these methodologies, their
potential use in genetic toxicology, current limitations,
and the future work necessary to advance their utility
and application. The session culminated with audience-
assisted SWOT (strength, weakness, opportunities,
and threats) analyses. The summary report described
herein is structured similarly. A major conclusion of
the workgroup is that while conventional regulatory
genetic toxicology testing has served the public well
over the last several decades, it does not provide the
throughput that has become necessary in modern
times, and it does not generate the mechanistic
information that risk assessments ideally take into
consideration. The high information content assay
platforms that were discussed in this session, as well
as others under development, have the potential to
address aspect(s) of these issues and to meet new
expectations in the field of genetic toxicology.
Keywords: adductomics, error-reduced sequencing,

genetic toxicology
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Lynch AM™, Eastmond D*? Elhajouji A** Froetschl
R*!, Kirsch-Volders M*®, Marchetti F*°, Masumura K,
Pacchierotti F*", Schuler M*® Tweats D*% Targets
and mechanisms of chemically induced aneuploidy.
Part 1 of the report of the 2017 IWGT workgroup
on assessing the risk of aneugens for carcinogenesis
and hereditary diseases.
Mutat Res. 2019;847:403025. doi:10.1016/j.mrgentox.
2019.02.006
An aneuploidy workgroup was established as part
of the 7th International Workshops on Genotoxicity
Testing. The workgroup conducted a review of the
scientific literature on the biological mechanisms of
aneuploidy in mammalian cells and methods used to
detect chemical aneugens. In addition, the current
regulatory framework was discussed, with the
objective to arrive at consensus statements on the
ramifications of exposure to chemical aneugens for
human health risk assessment. As part of these efforts,
the workgroup explored the use of adverse outcome
pathways (AOPs) to document mechanisms of
chemically induced aneuploidy in mammalian somatic
cells. The group worked on two molecular initiating
events (MIEs), tubulin binding and binding to the
catalytic domain of aurora kinase B, which result in
several adverse outcomes, including aneuploidy. The
workgroup agreed that the AOP framework provides
a useful approach to link evidence for MIEs with
aneuploidy on a cellular level. The evidence linking
chemically induced aneuploidy with carcinogenicity
and hereditary disease was also reviewed and is
presented in two companion papers. In addition,
the group came to the consensus that the current
regulatory test batteries, while not ideal, are sufficient
for the identification of aneugens and human risk
assessment. While it is obvious that there are many
different MIEs that could lead to the induction of
aneuploidy, the most commonly observed mechanisms
involving chemical aneugens are related to tubulin
binding and, to a lesser extent, inhibition of mitotic

kinases. The comprehensive review presented

here should help with the identification and risk
management of aneugenic agents.

Keywords: genotoxicity, aneugen, AOP
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Tweats D*', Eastmond DA™ Lynch AM™’, Elhajouji
A*" Froetschl R**, Kirsch-Volders M*®, Marchetti
F*" Masumura K, Pacchierotti F*®, Schuler M*"
Role of aneuploidy in the carcinogenic process: Part
3 of the report of the 2017 IWGT workgroup on
assessing the risk of aneugens for carcinogenesis
and hereditary diseases.
Mutat Res. 2019;847:403032. doi:10.1016/j.mrgentox.
2019.03.005
Aneuploidy is regarded as a hallmark of cancer,
however, its role is complex with both pro- and anti-
carcinogenic effects evident. In this IWGT review,
we consider the role of aneuploidy in cancer biology;
cancer risk associated with constitutive aneuploidy;
rodent carcinogenesis with known chemical aneugens;
and chemotherapy-related malignant neoplasms.
Aneuploidy is seen at various stages in carcinogenesis.
However, the relationship between induced aneuploidy
occurring after exposure and clonal aneuploidy present
in tumours is not clear. Recent evidence indicates
that the induction of chromosomal instability (CIN),
may be more important than aneuploidy per se, in the
carcinogenic process. Down Syndrome, trisomy 21, is
associated with altered hematopoiesis in utero which,
in combination with subsequent mutations, results
in an increased risk for acute megakaryoblastic and
lymphoblastic leukemias. In contrast, there is reduced
cancer risk for most solid tumours in Down Syndrome.
Mouse models with high levels of aneuploidy are also
associated with increased cancer risk for particular
tumours with long latencies, but paradoxically other
types of tumour often show decreased incidence. The

aneugens reviewed that induce cancer in humans and
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animals all possess other carcinogenic properties, such
as mutagenicity, clastogenicity, cytotoxicity, organ
toxicities, hormonal and epigenetic changes which
likely account for, or interact with aneuploidy, to cause
carcinogenesis. Although the role that aneuploidy
plays in carcinogenesis has not been fully established,
in many cases, it may not play a primary causative
role. Tubulin-disrupting aneugens that do not possess
other properties linked to carcinogenesis, were not
carcinogenic in rodents. Similarly, in humans, for the
tubulin-disrupting aneugens colchicine and albendazole,
there is no reported association with increased cancer
risk. There is a need for further mechanistic studies
on agents that induce aneuploidy, particularly by
mechanisms other than tubulin disruption and to
determine the role of aneuploidy in pre-neoplastic
events and in early and late stage neoplasia.

Keywords: genotoxicity, aneugen, carcinogenesis
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Kirkland D*', Uno Y*? Luijten M*®, Beevers C**,
van Benthem J*, Burlinson B*®, Dertinger S*¢,
Douglas GR*’, Hamada S™® Horibata K, Lovell DP*?,
Manjanatha M*"°, Martus HJ*", Mei N*", Morita
T, Ohyama W*'" Williams A*": In vivo genotoxicity
testing strategies: Report from the 7th International
workshop on genotoxicity testing IWGT).
Mutat Res. 2019;847:403035. doi:10.1016/j.mrgentox.
2019.03.008
The working group reached complete or majority
agreement on many issues. Results from TGR and
in vivo comet assays for 91 chemicals showed they
have similar ability to detect iz vivo genotoxicity
per se with bacterial mutagens and Ames-positive
carcinogens. TGR and comet assay results were not
significantly different when compared with IARC
Group 1, 2A, and unclassified carcinogens. There were

significantly more comet assay positive responses

for Group 2B chemicals, and for TARC classified and
unclassified carcinogens combined, which may be
expected since mutation is a sub-set of genotoxicity.
A liver comet assay combined with the bone marrow/
blood micronucleus (MNviv) test would detect in
vivo genotoxins that do not exhibit tissue-specific or
site-of-contact effects, and is appropriate for routine
in vivo genotoxicity testing. Generally for orally
administered substances, a comet assay at only one
site-of-contact GI tract tissue (stomach or duodenum/
jejunum) is required. In MNviv tests, evidence of
target tissue exposure can be obtained in a number
of different ways, as recommended by ICH S2(R1)
and EFSA (Hardy et al, 2017). Except for special
cases the ip. route is inappropriate for iz vivo testing;
for risk evaluations more weight should be given to
data from a physiologically relevant administration
route. The liver MN test is sufficiently validated for
the development of an OECD guideline. However, the
impact of dosing animals >6 weeks of age needs to be
evaluated. The GI tract MN test shows promise but
needs more validation for an OECD guideline. The
Pig-a assay detects systemically available mutagens
and is a valuable follow-up to iz vitro positive results.
A new freeze-thaw protocol provides more flexibility.
Mutant reticulocyte and erythrocyte frequencies
should both be determined. Preliminary data are
available for the Pig-a assay in male rat germ cells
which require validation including germ cell DNA
mutation origin.

Keywords: genotoxicity iz vivo, in vivo comet assay, in

vivo micronucleus test
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Pacchierotti F*', Masumura K, Eastmond DA*?,
Elhajouji A™?, Froetschl R*!, Kirsch-Volders M*?,
Lynch A*® Schuler M*", Tweats D*®, Marchetti
F*% Chemically induced aneuploidy in germ cells.
Part II of the report of the 2017 IWGT workgroup
on assessing the risk of aneugens for carcinogenesis
and hereditary diseases.
Mutat Res. 2019;848:403023. doi:10.1016/j.mrgentox.
2019.02.004
As part of the 7th International Workshops
on Genotoxicity Testing held in Tokyo, Japan in
November 2017, a workgroup of experts reviewed
and assessed the risk of aneugens for human health.
The present manuscript is one of three manuscripts
from the workgroup and reports on the unanimous
consensus reached on the evidence for aneugens
affecting germ cells, their mechanisms of action and
role in hereditary diseases. There are 24 chemicals
with strong or sufficient evidence for germ cell
aneugenicity providing robust support for the
ability of chemicals to induce germ cell aneuploidy.
Interference with microtubule dynamics or inhibition
of topoisomerase II function are clear characteristics of
germ cell aneugens. Although there are mechanisms
of chromosome segregation that are unique to germ
cells, there is currently no evidence for germ cell-
specific aneugens. However, the available data are
heavily skewed toward chemicals that are aneugenic
in somatic cells. Development of high-throughput
screening assays in suitable animal models for
exploring additional targets for aneuploidy induction,
such as meiosis-specific proteins, and to prioritize
chemicals for the potential to be germ cell aneugens
is encouraged. Evidence in animal models support
that: oocytes are more sensitive than spermatocytes
and somatic cells to aneugens; exposure to aneugens
leads to aneuploid conceptuses; and, the frequencies
of aneuploidy are similar in germ cells and zygotes.
Although aneuploidy in germ cells is a significant
cause of infertility and pregnancy loss in humans, there
is currently limited evidence that aneugens induce
hereditary diseases in human populations because the
great majority of aneuploid conceptuses die in utero.
Overall, the present work underscores the importance
of protecting the human population from exposure to
chemicals that can induce aneuploidy in germ cells

that, in contrast to carcinogenicity, is directly linked to

an adverse outcome.

Keywords: genotoxicity, aneugen, germ cells
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Gollapudi BB*!, White PA*? Honma M: The IWGT

in vitro Mammalian Cell Gene Mutation (MCGM)

assays working group-Introductory remarks &

consensus statements.

Mutat Res. 2019;848:403061. doi:10.1016/j.mrgentox.

2019.05.017

Assays for gene mutations in cultured mammalian
cells, i.e., Mammalian Cell Gene Mutation (MCGM)
assays, are widely used in genetic toxicology
laboratories worldwide; over the past four decades
they have been commonly employed in safety
assessment studies, and studies designed to address
hypothesis-driven research questions. Despite many
advances in the fields of cellular and molecular
biology over the past four decades, the MCGM assays
commonly used for regulatory evaluations continue
to be those developed in the 1970s, including assays
that enumerate induced mutations at the haprt or tk
loci of several commonly used cell lines. Consequently,
the Steering Committee of the 7th International
Workshops on Genotoxicity Testing (IWGT) convened
a working group (WG) to critically assess the state-
of-the-science in regards to the current and emerging
tools for the detection of mutagens using cultured
mammalian cells. The WG was divided into four sub-
groups that evaluated the state-of- the-science with
respect to the: (1) in vitro Pig-a gene mutation assay,
(2) in vitro assays based on cells from transgenic
rodents, (3) technologies and innovations to improve
MCGM assays using TK6 cells, and (4) novel and
emerging technologies and approaches for detection
and enumeration of gene mutations in mammalian
cells. Each of these sub-groups critically reviewed the

scientific literature, along with other unpublished data,
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to develop consensus statements on the status of the
test systems in their respective focus areas. These
reviews, with their associated consensus statements,
are presented in the accompanying works by Bemis
and Heflich,, White et al., Honma et al, and Evans et al.
The MCGM assay WG, in consultation with the entire
IWGT, formulated consensus statements regarding the
overall utility of MCGM assays for identification and
assessment of mutagenic hazard.

Keywords: international workshop, iz vitro assay,

mammalian cells
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Levy DD*!, Zeiger E*?, Escobar PA*®, Hakura

A*' van der Leede BM*™, Kato M*®, Moore

MM?™, Sugiyama K: Recommended criteria for the

evaluation of bacterial mutagenicity data (Ames

test).

Mutat Res. 2019;848:403074. doi:10.1016/j.mrgentox.

2019.07.004

A committee was constituted within the International
Workshop on Genetic Toxicology Testing (IWGT)
to evaluate the current criteria for a valid Ames test
and to provide recommendations for interpretation of
test results. Currently, determination of a positive vs.
a negative result is made by applying various data
evaluation procedures for comparing dosed plates with
the concurrent solvent control plates. These evaluation
procedures include a requirement for a specific fold
increase (2- or 3-fold, specific to the bacterial strain),
formal statistical procedures, or subjective (expert
judgment) evaluation. After extensive discussion,
the workgroup was not able to reach consensus
recommendations in favor of any of these procedures.
There was a consensus that combining additional
evaluation criteria to the comparison between
dosed plates and the concurrent solvent control
plates improves test interpretation. The workgroup
recommended using these additional criteria
because the induction of mutations is a continuum
of responses and there is no biological relevance to a
strict dividing line between a positive (mutagenic)
and not-positive (nonmutagenic) response. The
most useful additional criteria identified were a

concentration-response relationship and consideration

of a possible increase above the concurrent control
in the context of the laboratory's historical solvent
control values for the particular tester strain. The
workgroup also emphasized the need for additional
testing to resolve weak or inconclusive responses,
usually with altered experimental conditions chosen
based on the initial results. Use of these multiple
criteria allowed the workgroup to reach consensus
on definitions of "clear positive" and "clear negative"
responses which would not require a repeat test for
clarification. The workgroup also reached consensus
on recommendations to compare the responses of
concurrent positive and negative controls to historical
control distributions for assay acceptability, and the
use of control charts to determine the validity of the
individual test.

Keywords: Ames test, criteria, IWGT
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Levy DD*', Hakura A*? Elespuru RK™? Escobar
PA™ Kato M*, Lott J*®, Moore MM*’, Sugiyama
K: Demonstrating laboratory proficiency in bacterial
mutagenicity assays for regulatory submission.
Mutat Res. 2019;848:403075. doi:10.1016/j.mrgentox.
2019.07.005
The bacterial reverse mutation test is a mainstay for
evaluation of mutagenicity predicting the carcinogenic
potential of a test substance and is recommended by
regulatory agencies across the globe. The popularity
of the test is due, in part, to the relatively low cost,
rapid results and small amount of test material
required compared to most other toxicological tests
as well as the near universal acceptance of the
toxicological significance of a clear positive or negative
result. Most laboratories follow the Organization
for Economic Cooperation and Development Test
Guideline 471 (TG471) or national guidelines based
on TGA471. Regulatory agencies in most countries are
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obligated to consider results from tests which meet
the recommendations laid out in TG471. Nonetheless,
laboratories unfamiliar with the test sometimes have
trouble generating reliable, reproducible results.
TG471 is a test guideline, not a detailed test protocol.
A group of experts from regulatory agencies and
laboratories which use the assay has assembled here
a set of recommendations which if followed, will allow
an inexperienced laboratory to acquire proficiency
in assay conduct. These include recommendations
for how to create a cell bank for the 5 Salmonella
typhimurium/Escherichia coli strains and develop a
laboratory protocol to reliably culture each strain to
ensure each culture has the characteristics which allow
adequate sensitivity for detection of mutagens using
the test as described in TG471. By testing compounds
on the provided lists of positive and negative test
substances, the laboratory will have surmounted many
of the problems commonly encountered during routine
testing of unknown chemicals and will have gained the
experience necessary to prepare the detailed protocol
needed for performing the test under Good Laboratory
Procedures and the laboratory will have generated
the historical positive and negative control databases
which are needed for test reports which adhere to
TGA471.

Keywords: Ames test, laboratory proficiency, OECD
TG471
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J*", Moore MM*", Simon S*, Stankowski LF
Jr*®, Sugiyama K, van der Leede BM*' Revisiting
the bacterial mutagenicity assays: Report by a
workgroup of the International Workshops on
Genotoxicity Testing (IWGT).

Mutat Res. 2020;849:503137. doi:10.1016/j.mrgentox.

2020.503137

The International Workshop on Genotoxicity Testing
(IWGT) meets every four years to obtain consensus on
unresolved issues associated with genotoxicity testing.
At the 2017 IWGT meeting in Tokyo, four sub-groups
addressed issues associated with the Organization
for Economic Cooperation and Development (OECD)
Test Guideline TG471, which describes the use of
bacterial reverse-mutation tests. The strains sub-
group analyzed test data from >10,000 chemicals,
tested additional chemicals, and concluded that some
strains listed in TG471 are unnecessary because they
detected fewer mutagens than other strains that
the guideline describes as equivalent. Thus, they
concluded that a smaller panel of strains would suffice
to detect most mutagens. The laboratory proficiency
sub-group recommended (a) establishing strain cell
banks, (b) developing bacterial growth protocols that
optimize assay sensitivity, and (c) testing "proficiency
compounds” to gain assay experience and establish
historical positive and control databases. The sub-
group on criteria for assay evaluation recommended
that laboratories (a) track positive and negative
control data; (b) develop acceptability criteria for
positive and negative controls; (c) optimize dose-
spacing and the number of analyzable doses when
there is evidence of toxicity; (d) use a combination
of three criteria to evaluate results: a dose-related
increase in revertants, a clear increase in revertants in
at least one dose relative to the concurrent negative
control, and at least one dose that produced an
increase in revertants above control limits established
by the laboratory from historical negative controls; and
(e) establish experimental designs to resolve unclear
results. The n silico sub-group summarized iz silico
utility as a tool in genotoxicity assessment but made
no specific recommendations for TG471. Thus, the
workgroup identified issues that could be addressed if
TG471 is revised. The companion papers (a) provide
evidence-based approaches, (b) recommend priorities,
and (c) give examples of clearly defined terms to
support revision of TG471.
Keywords: Ames test, IWGT, OECD TG471
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conclusions from the 7th International Workshop on

Genotoxicity Testing (IWGT), Tokyo, Japan.

Mutat Res. 2020;852:503134. doi:10.1016/j.mrgentox.

2020503134

The International Workshops on Genotoxicity
Testing (IWGT) are convened approximately every
four years and bring together experts in the field
of genetic toxicology. Working Groups (WGs) are
charged with providing consensus recommendations
on contemporary issues in genetic toxicology, thus
reflecting the current state-of-the-art and scientific
understanding of each topic. At the 7th IWGT, held in
Tokyo, Japan, in November 2017, some of the WGs
discussed individual test systems; this included some
that were comprehensive reviews and suggestions of
modifications of established methodologies, whereas
others were devoted to novel approaches. Other WGs
had topics of more strategic nature.
Keywords: genotoxicity tests, international workshop,
OECD guidelines
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Horibata K, Sekimoto M*, Sugiyama K: Comprehensive
framework between environment and genomic
stability: the open symposium of the Japanese
Environmental Mutagen Society (JEMS) in 2019.
Genes Environ. 2019;41:17. doi:10.1186/s41021-019-
01329
The open symposium of the Japanese Environmental
Mutagen Society (JEMS), under the title of
"Comprehensive framework between environment and
genomic stability,” was held in the Main Conference
Room of the Foundation for Promotion of Cancer
Research, Tokyo, on June 8, 2019. To understand
the relationship between genes and environmental
mutagens, the symposium highlights the research
activities in the fields of cancer, carcinogenesis and
related diseases caused by genomic instabilities,
including epigenetic and metabolomic alterations. The
symposium was planned to help familiarize attendees
with the current trends in research on genome safety.
The organizers herein present a summary of the
Symposium.
Keywords: carcinogenesis, environmental mutagen,

epigenetic gene regulation
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A*® Tice RR**, Trejo-Martin A*", Vuorinen A*?,
Wall BA™, Watts P**, White AT**, Wichard J**,
Witt KL*®, Woolley A**, Woolley D**, Zwickl C**,
Myatt GJ*'% Genetic toxicology in silico protocol.
Regul. Toxicol. Pharmacol. 2019;107:104403. doi:
10.1016/j.yrtph.2019.104403
In silico toxicology (IST) approaches to rapidly
assess chemical hazard, and usage of such methods
is increasing in all applications but especially for
regulatory submissions, such as for assessing chemicals
under REACH as well as the ICH M7 guideline for
drug impurities. There are a number of obstacles to
performing an IST assessment, including uncertainty
in how such an assessment and associated expert
review should be performed or what is fit for purpose,
as well as a lack of confidence that the results will be
accepted by colleagues, collaborators and regulatory
authorities. To address this, a project to develop a
series of IST protocols for different hazard endpoints
has been initiated and this paper describes the genetic
toxicity iz silico (GIST) protocol. The protocol
outlines a hazard assessment framework including
key effects/mechanisms and their relationships to
endpoints such as gene mutation and clastogenicity.
IST models and data are reviewed that support the
assessment of these effects/mechanisms along with
defined approaches for combining the information
and evaluating the confidence in the assessment. This
protocol has been developed through a consortium of
toxicologists, computational scientists, and regulatory
scientists across several industries to support the
implementation and acceptance of iz silico approaches.
Keywords: (Q)SAR, computational toxicology

protocols, expert alerts
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ARBIETE @ iSRS T 2 s 2t E 0% et

A o R RETE PEAREE (QSAR) 1T & B 28 SR

L EWE oM FF4E BEmARHSEOR & HH

(2) famfisEESOE) |

HAGEESZ LG 2020,29:27-42

HIH T 2 EROMLAEE 524 H, BERPICRET
L AL FYWEOLREEIC L EEENIT LLEND
5. NI TIOL) AL EYETEadmsmy, R
FEE 2 PUZERG - ST E 7278, AN ORI
W, BEmAHAERUOERUCEIHVWLONE T T A
FuohbEHL, EmEIICENESNATREDODH S
TIAF v 7 OFRY) =, RIFNCOWT S RIS
AR - FESRD LN TS, —HEEO R MEE
FOYGET, TDETHE - HHUEITH SN 5 G
FHZ D W TR EMEDSFHN S NLHEILHE DS Ted H 7z
BLAME, FEHIE LCRHAL TR 220wk T5KY
74 7 A MHE (PL) 2538 ASh, 202046 H D
FATIZ I CIRA B, EmReRHASVBE, #&
iz DT o, PLEEADBIZIZEEAWEICH L T
&, R Bk, AU RE R E R I
EDRBAEIC RO EZEHli§2 2 L2 EARL LTV A,
7z, EARAEO R BY L CTldoE 5 s G if PE AT B
(Quantitative Structure-Activity Relationship; QSAR)
L2 TFMHREZFHTEILBMEEE LTWS, RKfET
W&, i ALY O & A EHE & 4T O B O R R
fliOEEW: L, FEEZORIEDE LVQSARIC X 5 #(5
AL AW E OFFli T2 OV TN 5.
Keywords : f B MM B, AmesikBk, &= RS G
PEAHES (QSAR)

AREIETS © BRSSP O 28 BEVEA Y O 22 4 VEFFA &
BM-ICHM7 28 2 @8 EZHEWEOBFRMED
BT B R -
PHARM TECH JAPAN. 2019:35:1461-1469
P 3K i B R A E B 2536 (ICH) 1220144F 6 H 28T
7202 TR A ) A2 2RI 5 720 O ESE S h
DNAJUGHE (ZRIFEW) K O L OB A A F
54 ICH-M7 ] #5872, KFA P4 1%, E3
SRR DBAETEDS A ) A 7 #ARIK T § 5 721K
MW OBEIE, BRFEVEORE L ZDFHDA) A 75
fili, B OEIICET 2 EMMN % FEORHALZRL T

5. AFTEEY, ICHMT7 74 K4 v OFFLBE
ZIRARL. ICHM7 A4 FIA4 3ZF0%, BFRIENHEE
TELA MW L LTih S a2 Z8EEWE, b Lk
SEWAWE & e STV B 4O LW E D 7R E
P e, ZoBEMEERLHEIHE SN, 20174
SHIYETE N/ ICHM7 (R1)). ARoOHETIE,
C OALEWHRE RN 2 AR B IC O W TR S,
Keywords @ ZZRGEVEAKY, AmesikBr, FFAE

ARBIET - AL E O BRIl & 2w MO A Y

((Q) SAR).

RIS, 2019:65:5-25

HAE, 11%5.00007 # W 2 2 ILEWEAMNCAST — ¥
N=ABFHFINTBY, InsfbtFWED S H, 10
FIREFRRE DS eI AEE S L, FAZ- B O AEIGBRIE AT
ELTWa. {LEWEOREME, — BRI EY, M
o, MAEMSEE R 72 AR ER I & o TR S
W, TOXI)EBWREBOIFWE AT L &
&, 970, WEREL, BB X OHWEALOMEE EE T 5
EIBENTH . AR EGEME (Quantitative
Structure Activity Relationship; QSAR) 1%, fE/EH
ZH|Z R TREESE WL E %, (b= E
54 ) aTFUTEFETH L. AOREFZEIN
DA ) AMREOBIRIZE ) o TVWBDN? 2T
FFAEFEDT D HLA TV S AmesZ FEMETFHQSAR
WZOWTHMNT 5.
Keywords : =S G (QSAR), Amesitbi,
LA

3 L, A #E 2, Maurice Whelan™, 1P :

BIET Ay VT =TS L B0 73 AT = 4 [ )%

WAOPBHFEIRILIZ DWW T,

YAKUGAKU ZASSHI. 2020;140:485-489

The Organisation for Economic Co-operation and
Development (OECD) has initiated the adverse
outcome pathway (AOP) Development Program in
which the concept of AOP is applied to evaluate the
safety of molecules such as chemicals. This program
aims to assist regulatory needs and construct a
knowledge base by accumulating AOP case studies.
AOQP consists of a molecular initiating event (MIE) as
the initiating event of the pathway; key events (KEs)
as the events themselves, such as cellular-molecular
interactions; and adverse outcome (AO), such as
signaling transduction-induced toxicity, as adverse
events. KEs are extracted as important events at
various levels, such as the molecular, cellular, tissue,



238 [ES VAR VSR T <Y

=]
[2]8]

.
=

AW %8 A 3 #5138% (2020)

organ, individual, and species levels; measurement of
KEs and key event relationships (KERs), including
mechanisms, plausibility, species differences, and
empirical support information, are gathered. The
development status of the AOP relating to histone
deacetylase inhibition-induced testicular toxicity,
currently being reviewed by the OECD, has been
introduced. The AOP describing malignancies by Wnt
ligand stimulation and Wnt signaling activation using
gene expression network analysis-based mechanisms
in molecular pathway elucidation has been suggested.

Keywords: adverse outcome pathway (AOP), gene
molecular network pathway, Organisation for Economic

Co-operation and Development (OECD)

* European Commission, Joint Research Centre (JRC),
ITtaly

Tanabe S: Quest of EMT and CSC.

Journal of Clinical and Medical Research. 2019;1:1-2

Epithelial-mesenchymal transition (EMT), an
important phenotypic change from epithelial to
mesenchymal like cells, has the increasing impact
for cancer progression in terms of the involvement
in cancer stem cell (CSC). The EMT-featured cells
and CSCs are important factors for the acquisition of
cancer drug resistance. The understanding of EMT
program activation is important for targeting CSCs in
cancer therapy. The relationship between EMT and
CSC in cancer therapeutics is focused in the editorial.
Keywords: cancer, cancer therapeutics, EMT
phenotype

Tanabe S: The potential stem cell source for the

future.

Journal of Dentistry and Oral Biology. 2019;4:1156

As the techniques progress in regenerative medicine,
the importance of comprehensive and collaborative
research in different fields increases. The development
of therapies in which stem cells are applied is of
importance in the dentistry and oral biology. The stem
cells have capacity for self-renewal and differentiation,
which are main features to be utilized for the stem-cell
therapy.
Keywords: dental pulp, regenerative medicine, stem

cell

Tanabe S: Crossroad of Molecular Networks and

Disease Treatment.

Journal of Clinical and Medical Research. 2020;2:1-3

Various molecular networks including both canonical
and non-canonical pathways are activated in cancer. It
has some rationales to target the molecular network
pathways to treat cancer, considering that the pathway
regulation including immune pathways is important for
cancer progression. The molecular pathways targeted
by several anti-cancer drugs are focused in this article
to investigate the networks consisting of molecular
pathways related to cancer formation.
Keywords: anti-cancer drug, epithelial-mesenchymal

transition, molecular network

HB R, IDHERE 50 F 827 o A BRIRICK 28

EWFEHF N T 5 OECDEDOR Y flAIZDWT.

YAKUGAKU ZASSHI. 2020;140:479-480

20104E1CZF D a v &7 PR S g E ISR
# (adverse outcome pathway; AOP) &, #HMERHD
JEAR & 7 20T LRV RS2 5, ML ~v, gL
N, BV NUAOZEIZE L £ TOEREE O
= A LOBRE, BUEOMMEIIHED e LTI
L72bDTHb. AOPIX, PDF—47 v b1 LD
MEAERTH %55 FBIEA X2+ (molecular initiating
event; MIE) &, ZIMLIRETLHZLRXLTOA X
VETHBHTEEALA XY (key event; KE), R&MH %
HELECTHHAEEREI (adverse outcome; AO) %
LR IS, AOP7L—27 =21, MIEXRKE% Ml
FE AT TR 2RI B8 in vitro FERRR° in silico
EFNVORIE, ZNEOF =% B LA %4
PEFH I B W CTHRICHAEEZ R L T 5. RFEHIIH
Z5¥EME (Organisation for Economic Co-operation and
Development; OECD) TiX, AOPDOBIs =M 5 72
OIZ, 20124E X W AOPRASs 71 77 A& Blg L 7-.
Keywords : AOP, OECD, 4F/3A %7 = A

/NS EETS ALRE D AEVERHINC 515 5 FNAL O B)if).

TV F 2RI —F b 2019,9:17-22

PRI 3317 % YW BRI Jz OOK BN 51 2wtk el
DINTHFA LY T MREREOFEIZLY, HHRPTH)
Wzl Mo e Ol L aliRik 2 Ao 72 bk e o %2
FHliASHEA TWS. HATIE, BEOZEIZWH D
D, £ OREFHENCHWEBROBEILEZES L TB
0. B IEERE A T R R b (BEHIAL
BEmh) OREMEHREEZE 2 QIS5 WIRRIZZE > Tw
5. FEWNINC Z OIS AHEEISEATE Y, HAHEEE %
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Keywords : BR3EEAM, etk B IeuiCek
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TR A T 204 FETIVOHERH

H & B aE 2019;153:235-241

Three-dimensional (3D) cultured hepatocyte capable
of maintaining liver-specific function in an in vivo
state over a relatively long period of time have drawn
attention as a new method for evaluating the metabolic
process, hepatotoxicity and enzyme induction potential
of drugs. When human hepatocytes were seeded on a
plate for spheroid formation, and cell morphology and
albumin secretion were examined, hepatocyte spheroid
was stably maintained for at least 21 days after
seeding. As a result of drug exposure to this spheroid,
sequential metabolic reactions by Phase I and Phase
II enzymes and metabolic reactions peculiar to only
humans were observed. Moreover, when several drugs
were exposed to spheroids and hepatotoxicity was
evaluated, stable values were obtained for the 50%
inhibitory concentration (ICs) of albumin secretion
at 14 and 21 days. The IC;, values of most of the
tested drugs were lower than in conventional assays,
suggesting that the reported evaluation methods
might underestimate hepatotoxicity. Furthermore,
examination of mRNA expression level and activity
of various cytochrome P450 (CYP) after exposure
of typical inducers of CYPs to hepatocyte spheroid
resulted in a significant increase in the expression
level and activity of each. From these results, it was
shown that this 3D hepatocyte spheroid system is
suitable for follow-up of metabolic processes, long-term
tests of hepatotoxicity and enzyme activity induction
potential of drugs.
Keywords : #IfURsE e MK, A7zuaAf F, 3
ISV R
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Marx U*"? Akabane T** Andersson TB**, Baker
E*’, Beilmann M*°, Beken S*’, Brendler-Schwaab
S** Cirit M*’, David R*", Dehne EM™*!, Durieux
I*', Ewart L*'° Fitzpatrick SC*", Frey O™ Fuchs
F*® Griffith LG*", Hamilton GA™", Hartung
T*%' % Hoeng J*", Hogberg H*'®, Hughes DJ**,
Ingber DE**, Iskandar A*", Kanamori T*%, Kojima

H, Kuehnl J*#, Leist M*", Li B**, Loskill P***,

Mendrick DL*¥, Neumann T*#, Pallocca G*", Rusyn

I** Smirnova L*', Steger-Hartmann T**, Tagle

DA™ Tonevitsky A**% Tsyb S** Trapecar

M*" Van de Water B*®, Van den Eijnden-van Raaij

75, Vulto P*¥, Watanabe K**® Wolf A*% Zhou

X*# Roth A**: Biology-inspired microphysiological

systems to advance patient benefit and animal

welfare in drug development.

ALTEX. 2020. doi:10.14573/altex.2001241.

The first microfluidic microphysiological systems
(MPS) entered the academic scene more than 15
years ago and were considered an enabling technology
to human (patho)biology in vitro and, therefore,
provide alternative approaches to laboratory animals
in pharmaceutical drug development and academic
research. Nowadays, the field generates more than a
thousand scientific publications per year. Despite the
MPS hype in academia and by platform providers,
which says this technology is about to reshape the
entire iz vitro culture landscape in basic and applied
research, MPS approaches have neither been widely
adopted by the pharmaceutical industry yet nor
reached regulated drug authorization processes at
all. Here, 46 leading experts from all stakeholders -
academia, MPS supplier industry, pharmaceutical and
consumer products industries, and leading regulatory
agencies - worldwide have analyzed existing challenges
and hurdles along the MPS-based assay life cycle in
a second workshop of this kind in June 2019. They
identified that the level of qualification of MPS-based
assays for a given context of use and a communication
gap between stakeholders are the major challenges for
industrial adoption by end-users. Finally, a regulatory
acceptance dilemma exists against that background.
This t4 report elaborates on these findings in detail
and summarizes solutions how to overcome the
roadblocks. It provides recommendations and a
roadmap towards regulatory accepted MPS-based
models and assays for patients' benefit and further
laboratory animal reduction in drug development.
Finally, experts highlighted the potential of MPS-based
human disease models to feedback into laboratory
animal replacement in basic life science research.
Keywords: microphysiological systems, organ-on-chip,

organoids
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Kojima H: Use of non-animal test methods in the

safety assessment of chemicals.

Translat Regulat Sci. 2019;1:66-72

EU and U.S. proposals for a paradigm shift in
toxicity testing have brought about a worldwide
evolution in the safety assessment of chemicals by
means of novel approach methods (NAM) that do
not use animals. In Japan, as well, despite the fact
that there have been no changes in regulation of
cosmetics, pharmaceuticals, and other chemical
substances, a number of manufacturers have
voluntarily discontinued the use of animal testing, and
we must now give serious consideration to means for
ensuring the safety of chemicals without the use of
animal testing in accordance with the international
harmonisation. The expanding use of non-animal
test methods in the safety assessment of chemicals
continues to merit close scrutiny.

Keywords: non-animal, predictive, regulatory

AINEEER, RAVIKWHE, PR T 0 HARE RS
il > & — FRE304F B s
AATEX-JaCVAM. 2019;8:35-41

20184F, H AW EBRAR LGt >~ ¥ — (JaCVAM:
Japanese Center for the Validation of Alternative
Methods) 3% OFHli& A D72 LUTF D 3 D D ikBiik
EATEREBIICIRZE L 72,

1) In VitroFZ f§ & E 1 X B 1 U937 Cell Line
Activation Test (U-SENS™), 2) AR STTA#::
AR-EcoScreen™ il Z2 H 727 ¥ F a7 v Z#E4KHE
WHRBARBEEMEALABDE, 3) B e b ABsk
L FzE 57 Vi (RhCE: Reconstructed human Cornea-
like Epitheliumi:) LabCyte CORNEA-MODEL24f}
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JH MR EE (LabCyte CORNEA-MODEL24 EIT: Eye
Irritation Testing)

— 75, JaCVAMIZ #& ¥ 1% /1 B %€ #& % (OECD:
Organisation for Economic Co-operation and
Development) @O REREA A4 ¥ 7 4 » (TG: Test
Guideline) & L T, Reconstructed human Cornea-
like Epithelium (RhCE) test method for identifying
chemicals not requiring classification and labelling for
eye irritation or serious eye damage: TG492DH1 12 H A
TH%E & 7zLabCyte Cornea-model EIT % U X & %
ZEIHFG L.

Keywords: JaCVAM, OECD, TG

ANEEETL O RAIRTHE, ER T, ol ®

TR AEIIAZEE  In VitroFz 8 BAEVE R BRU937

Cell Line Activation Test (U-SENS™).

AATEX-JaCVAM. 2019;8:1-16

U937 Cell Line Activation Test (U-SENS™) %, %
< DB A B A IR &2 G k55 2 & 2 FH
L, b MHBRERMEY o3 itk < d 2 U937HII % H
VW, LI ilR R o E N E LT 5 CD86
ZHET A LI > THERIEEOFELHET S
RERETH B, ARHEHFIZ, ZOUSENSMoWnT,
TG 442E (2017), EURL ECVAM Scientific Advisory
Committee (ESAC) I CX o> TEBEI NN F— 7
VIR, ML (¥ 7 LY a—) HEE R OREBHE
HOBRFm L E xR TIEE T &0, FHLEER
REFML72bDTH L. ARBEF, FELORKEE
DA R RAE XGRS 2 &, AR HN TR 8 A E
DM EIIATHTHDY, FROE T RO RERE
EOMAERETHWAZ L 23T 5.
Keywords : JZ &, U-SENS™, B St

) SR Y —
R
() AL TR e
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AR, % RIESE™, Priu/nis™, 2% Bk

K* BRI, NBEE PR MR R

E7 IV (RhCEH:) LabCyte CORNEA-MODEL24MR

HEE#EE (LabCyte-CORNEA-MODEL24 EIT) &F

il i 5

AATEX-JaCVAM. 2019;8:27-34

TiREsE e AR L E7 )V (Reconstructed human
Cornea-like Epithelium: RhCE) #:1Z%, 1bZ¥E ORhCE
AR 33 2 MR & FRELCH Vv, E oW E O BRI

Wk % B 2 REBRETH D, OECD TG 492& LTH
b &7 v 7HACTUN GHSX 54V W0 & M3 % 5 i
ELTEHIRENTWA. LabCyte CORNEA-MODEL24
AR ) g v 5Bk (LabCyte CORNEA-MODEL24 EIT)
IZRhCE#: @ — 2 T, 20184EICEITG 49212380 &
N7z cd 5. AR5 Tld, LabCyte CORNEA-
MODEL24 EITO/NY 75— a3 U Rfsefis#, 6 =%3F
i3, BEGRR &% b L ISR OME 2 3 L
JaCVAMIRFHER B EE R R R R a0E R T &
®7z. LabCyte CORNEA-MODEL24 EITOf55aM%: - 1E
FEVE % RS % 72, OECDOMEREREL#E (Performance
Standard) TIRESINTWBE300SHWE (Reference
Chemicals) % M\ C 3 Jitiix THEBEMNY 77— 3 VI
FENATbT. Kk T1IWED D 3 HRBEEY T -
= ZOEEMNY F— 3 YIFEIZB W CTLabCyte
CORNEA-MODL24 EIT® g% NHIRMEIZ €N ZE ol
BT93%, 97%, 100%, F 7z, ik AIRMEIE87% TH -
7o, IERETEIE, REI7.8%, HRFLNE689%, 1EAEE83.5%
Thotz. TNOHFHBME EMEOMIE, M)
EOIEERM LT UEXY, KEHAIL
LabCyte CORNEA-MODEL24 EITiZ R M &7 v 7/
TUN GHSR A E 2 Melli 32 e LTHWwWAZ &
WCTEDL LML

Keywords : JaCVAM, HRAIGVERER, FREZE e MK
B BB E TV
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B R A d i o
BP&EGA ) RN— g v
MR- A

() mRENTEE Yy —

IR, AR HE, /NEEE JREBHE  AOP

(Adverse Outcome Pathway; fEVEFBIREE) 123k

DVIALEW B ORI~ 2 F v L oD

YAKUGAKU ZASSHI. 2020;140:481-484

The latest chemical management policies require
toxicological evaluation of marketed but untested
chemicals. Furthermore, in Europe, for animal welfare
reasons sales of cosmetics and raw materials for which
animal experiments were conducted were totally
banned, in 2013. Responding to these regulatory
trends, a strong demand exists to develop new in
vitro test methods and to improve in silico prediction
models for safety assessments. In recent years, the
development of adverse outcome pathways (AOPs)
has been actively promoted in the Organisation for
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Economic Co-operation and Development (OECD).
Since it is difficult to replace a particular iz vivo animal
test with a single in vitro test method or iz silico
prediction model, integrated approaches to testing and
assessment (IATA) have been studied based on AOP
information. With regard to skin sensitization, several
in vitro test methods that measure key events of
AOP have been established, and integrated strategies
using iz vitro tests have been examined using AOP.
Currently, numerous AOPs are under development
for a wide range of complex toxicity endpoints in
the OECD AOP program. The AOPs are expected
to contribute to the development of many accurate
in vitro test methods and to establish IATA as well
as to evaluate safety in humans of many substances,
including household chemicals, food-related chemicals,
cosmetics, and pharmaceuticals.

Keywords: adverse outcome pathway, integrated

approaches to testing and assessment, OECD

Tachibana K*"? Kass GEN™® Ono A*' Yamada T,

Tong W*° Doerge DR*®, Yamazoe Y*% A Summary

Report of FSCJ] Workshop "Future Challenges and

Opportunities in Developing Methodologies for

Improved Human Risk Assessments'.

Food Safety. 2019;7:83-89

This is a summary report of FSCJ] (Food Safety
Commission of Japan) workshop entitled “Future
Challenges and Opportunities in Developing
Methodologies for Improved Human Risk Assessments,
which held in November 2018. Scientific advancements
have facilitated the development of new methods
for chemical risk assessments with the expansion
of toxicological databases. They are promising tools
to overcome challenges, such as situations of data
insufficiency, estimation of internal exposure and
prediction of hazard, and enable us to improve our
human health risk assessment in food safety. In this
review, current understandings on developments
in chemical risk assessments, especially focusing on
Threshold of Toxicological Concern (TTC) approach,
non-testing and iz-silico approaches (e.g. read-across),
and physiologically based pharmacokinetics (PBPK)
modeling are discussed as possible promising tools.
It also discusses future challenges and opportunities
regarding social environment buildings in which all

stakeholders including scientific experts, risk managers

and consumers are able to accept these new risk
assessment technologies. International collaboration
would increase and enhance the efficiency in forming
innovative ideas and in translating them into
regulatory practices. It would strengthen technical
capacity of experts who contribute to regulatory
decisions and also promote acceptance of new
methodologies among stakeholders. Cross-sectional
collaboration such as making good use of human data
of pharmaceutical drugs will facilitate a development
of fresh tools for food safety domains. Once a new
methodology is recognized in risk assessment agencies
as implementable, it needs to be acknowledged and
accepted by wider range of different stakeholders.
Such stakeholders include scientific experts who
conduct risk assessment for the risk assessment
agencies, food industries and consumers. Transparency
in the risk assessment work performed by regulatory
agencies should strengthen their credibility and
promote the acceptance of risk assessment including
the new methodologies used in it. At the same time,
efforts should be continued by regulatory agencies
to further communicate with consumers about the
concept of risk-based assessment as well as the
concept of uncertainty.
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