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The author believes that the three pillars of

pharmaceutical sciences (PS) in Japan are drug

= o

development science, medical pharmacy, and quality
management science. Of these, the most PS-like science
is quality management science, both historically and
presently. Considering the balance of safety and
efficacy is the basis of PS. The definition of “quality”
is the degree to which a set of inherent properties
of a product, system, or process fulfills requirements
in Q9 of International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for
Human Use (ICH). In our society, pharmaceutical
science graduates including pharmacists, are active
participants, not only in the pharmaceutical industry,
including a pharmacy, but also in the food industry,
especially for quality assurance and quality control.
This report presents a focused overview of quality
in health foods, foods with health claims, and
pharmaceutical products and discusses the importance
of a curriculum focusing on quality assurance, control,
and management in pharmaceutical education.
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Increasing number of new modality pharmaceuticals
and new generation vaccines emphasized importance
of their preservation methods to store and distribute
them maintaining chemical and structural integrities.
Freezing and freeze-drying are popular ways that
stabilize the biomacromolecules and supramolecular
carriers that are not sufficiently stable in the storage
of solutions and/or drying at high temperatures. This
minireview describes stability of proteins and mRNAs
in different physical states, freeze-drying process,
role of formulation excipients, and physical property
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of amorphous dried solids and freeze-concentrate.
Pharmaceutical formulations are required to retain
their specified product quality throughout the shelf-
lives. Understanding varied local and global mobility
of components that change significantly at thermal
transitions (Tg and Tg") should enable rational
formulation and process design since many new
modality pharmaceuticals and vaccines are formulated
as amorphous solids or frozen solutions containing
amorphous freeze-concentrate.

Keywords: stability, freeze-drying, glass transition
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In order to evaluate feasibility of applying terahertz
(THz) spectroscopy as an JP identification test, THz
spectral distinguishability was examined by using
Japanese Pharmacopoeia (JP) levofloxacin (LVFX)
tablets and test samples. The characteristic THz
absorptions of LVFX hemihydrate, which is the active
pharmaceutical ingredient (API), were observed
in the THz spectra obtained from JP LVFX tablets
(the LVFX content in the tablets is approximately
75 w/w%). Moreover, grouping of JP LVFX tablets
depending on their source was successfully achieved
by means of principal component analysis (PCA)
and examination of the PCA score distribution using
second-derivative THz spectra. Distinguishability
between LVFX (enantiomer) and OFXN (racemate)
using THz spectral analysis were also examined. The
PCA Score Distribution clearly distinguished the two
compounds. Furthermore, LVFX tablets containing a
mixture of LVFX hemihydrate and monohydrate were
found by THz spectral analysis, even though only the
hemihydrate is the APIL. These results suggest that

THz spectroscopy is applicable not only to confirm

the identity of commercial JP pharmaceuticals, but
also to detect substandard or suspected counterfeit
pharmaceuticals on the market.

Keywords: terahertz spectroscopy, qualitative analysis,

levofloxacine

FHIYNA T

I < AT NIRRT, A, R

WK, AEsE*, My — 27 vy —20%

UMV N ORISR SN DS M T v F

v TR

Ty —AF 2Ty ov> 2022:3853-8.

F R R W EEMBERR IV Y — A&k GEM
fasb o 4 X8 L RO FE L LTiHEH
ENTVDLF KT NI v F 7B, FBE, 4§
B o ICEICHET AN TR L.

Keywords: nanoparticle tracking analysis, exosome

B (AR
2 BURRSERL R A

AW - N FESES O ERARIC BT 5 HARIER

FHORE L RE.

EFR ARG L F 25 Y =1 > X, 202152

(6):412-4109.

HAER L (HR) AWEmEEO&5ITE, EARH
KDOXRTF R, & Ry BESEGHPLANN) VEOLEH
Wz, SRR 2 H e e B S o vwb W %
WAFT 7 /uay = THEEISNLMEZ Y 3y
BESRS, ThbbN A FEEMELENAPNE ST
%, AFTIE, F18IE HIRIHBIIGR & -2 HH
[(NA AT 7 ad—oHEER ON FEER) O
BWMROERNE ZF ] &0, HRICBIT A3 &
SN B D el O F ) & A L7z
Keywords @ HARIERH, A FEHES, SHEMER

POPE =" BOERCR, ATETET, MEEEEAT
HATA™, SRR, AR, AR, W
HAIA™E, 03 MRS, Akae™, K
BT, MERAETC, AWSFET, MBS, e
WHET, BB, MAEIRTY, AR K
ATEATY, BB, MIRERTE, SEREAT,
PR, RS T RINAIETY, MR
ZMOKHBERET, Sem AR, AR, Sk
—BET, KT, IR, WANEZE A
FETE, RILIER™, e ™, SeHEET, HI



240

$5140% (2022)

BA], ARHEAW, ARG, A L3 KB

SE I N A A RS S o MEE E C BT %

Points to Consider.

HARPDAZ fiiag GMPE /Y1) 7—2 3 >, 2021;:23(1):

13-22. doi: 10.11347/pda.23.13

NA FEEMEREOBE TR, HWWELZI— T
BHMIET &AL CTBL S /-l g 25542 LCH
WWE % A A EEAE TR, RO, B3 1D o 4K
oML CHMWYHEEZBAIBRIEIrO R L. RIRT
X, BRETTHE, MBETE, BIUZOWMFIIBWT, i
He LR DB BRI 2 AT 5 1072 ), FEITREFE
REFWIZOWTT LD,
Keywords: continuous manufacturing, biotechnological

product, control strategy

1B PR R R R A B

RNy N

(4 N AT Yy AR -

HAEY >~ (k)

ORI (BR)

R (KR

THAK—L ()

2= A TRy 4 I R—=Y gy (k)

M EZEREE ()

RS REET S (FR)

O (KR) H A SR SRS I

LHATAL Z7anNL T 77 —< (#k)

By 255 A (FR)

AL A T4 AN (BR)

B (—4t)  H A A B

o=t (BR)

TTRMAA a3y s 2 (#)

*18 Meiji Seika7 7 V< (k)

NN TF 4 RT =< (BR)

OORIEBEE (BR)

Ry A EBTE (K

FEPRAMAC N A F RIS BEE BT IEAL S (B b
Wr7erT

YA N A PR B BT ZE LA B — (BR)

FEURAAR N A PR B BT ZE AL A

B YRR N A F RIS HAN TSRS RS
WrFerT

O RAMAR N A RSB B SERLA DR Ay
ET%t 7 —

T PRAMAC N A RIS BEE BN ZE LS (FR) H A7
l@zh

RN A RIS RLEHAN SRR S KIS

M—=VvTtkr¥—

%

KEPERS, RN, GIWF, R,
SELIIT, AR, MR, R0 K
BRI, PAHAET, RBEEET, ORI 7
V7 7 R FRIRD 72D OEFIHFEDOE L (6) —
BRI T - BIZAL A D ENE
7 r—=A7 2Py 2021;37(11):95-104.
WROKR &2 HLGIS, T N i EE R HURAN D
a MO HE S, AT H WL XL TOT
VT 7 LR IR D 72 0 OFEAFEFH MG E > TB Y,
GRS DRk REAMEPELLEZONL. AT
&, TV T 7 AL IR R I B L 72 BRI oW
TR L 72,
Keywords : JURESE G, M, R FAwR

KRB SFAE B ZE £ v & —
B YRV N
RS R B BRI e R
R B 272 I 27 R B e v e
R BRI R 2 I A
RPN Ny N 7 0
T HARIE IR B TS
A AR Y 7 —

WA itk e bS5 74— EESIICL S

PURSE WG AR DRk 1 e VAT

BIO Clinica. 2021;36 (6):48-53.

Whkrza~ 7974 =/ Hiagh (LC/MS) i,
PUREESE i ORI VEAT T & L ClieDEH S NS F
FEO—oTHY, &, PiREWHEHER (ADC) OfE
M- FRIC LA I N TS, AR TIE, F¥drug-to
antibody ratio (DAR), ZEWik& AL K Ol BEAK S+
W7 EOADCOEZENEIFEL 5D ) BRI
B EKD, 25 OLC/MSIHENTFE L 2D I
DWTHERE L 72,

Keywords : #ifkz a~< s 757 1 — E&E00, Pk
AR, B2 R

BN, BT - Multi-attribute method!iZ & %

PUAREE 56 it O B 3 e ATAG.

Drug Delivery System. 2021;36:342-52.

PUAREESE i, MifassaE, AR, S5 CoRET
B, BIORASEGETCEEETRBMiz2T5 I L8
MHENTWS, PREEROBEHRO-0I12IE, Z0
BEDH RN - ZEMIEEE RIZTWRELO D i
FEEAS, B O COBIE LZBRE - #ipH - SANE %5



At i %

it B 241

EIRNE AR T 5 CEDEETH L. PUKRERD
1= Al A A AR Bt 5 4 ks LY NP DAY 1 B3 o [ SR F Y [ YA
ENTWBE—FT, EBEEOMMZEiT 5 LE D
D, EOWEMES D0 EHITEOER & MR S
TWwb, Z0L9H%EFRDT, multi-attribute method
(MAM) & MHEN 2 58 = R 8 FFA T 25 E H ST
W5, ARETIE, PUREREGOBREEE, MAMOB
L, BXOMAMIC X BT OBLIRICOWT
BESL L 7z

Keywords: multi-attribute method, liquid
chromatography/mass spectrometry, post-translational

modification

S T : ICH Q14 Analytical QbDOMEEE & 73-Hrik:

B %E.

Pharm Stage. 2021;21(9):1-7.

BUE, EMRZFETHERTOICH Q2(R2)/Ql4IZo W
THESLS % L3S, R BIT S LD EAZTF
% ~oWIfE L R
Keywords : ICH Q14, analytical QbD, Z#7ik

Wk, AIHWT o g 4OV REGE xS

B LIRS, AIpuUE

B, 2021;609(12):50-53.

RO T F 7 4V A ERGSEIS AT 2 iHESE & L Chpl
KRS, FEIEAL VPR ICHEE 2R % 5 L Tw B Pk
ESHMICESZH T, 740V RREREIC BT 35k
iy & LB a Tty AV 2T B PRS2
DWTHREHL L 72,

Keywords : il o a7 4V ZJ&YE, RESE, DUk
B 5 iy

FULGEE © 552810 H ARQEFE R FMER F2E
Fcy receptor-dependent internalization and off-target
cytotoxicity of antibody-drug conjugate aggregate.
ImmunoTox Letter. 2021;26, 2(52):30-34.

PR A1K (antibody-drug conjugate: ADC) 4
HOBREE L THKED B NMRGTALEW ORI S
RREMEDKT, BELDOBMAZFEND. N1 A RHE
BT, & oy BB R ORRIC DO %
MOGLEELR) A7 EHTH 525, ADCIZH L THE
RO AADCOF 7 7 — 7y MM RIT T 2
WIS % o T, KIFZETIE, ADCOEEE A
JERERIMIIZIZ BT 2 ADCO®EM: - ML BATEEIC S 2
LB RIS 5 2 & T, ADCOBHEIZRIERED A
59, A75 =7y bElEREHOU A7 ERNTHAH S
&, MR TCFeyZBEBADCEEARDF 75— 47 v Mg

WOFBUCHE 2R E2 R L TCwEZE2HLNE L
7z.
Keywords : JUASEM AR, FoyZ 2R, Bk

AT - YRR S - YR D B Pk

& T DRAELE DR

FEroEn. 2021;10:44-50.

PURICEE 9 2 BLBE0 2 IH, PURBAE O 555 & FRL,
PRI L CRETREHEIIOWTHH L, B
P 356 o £ i AR T ZE AT S T HtE L 72 i i v b o —7F
TERERHI B DR R DB F 2 C, ik AEICET 5 45%
DIEIZONWTEEL -,

Keywords : #2057 4V R EGyE, Prikkd, 7
gF v

AP, PHEETRT AL - fRERE A -
BE i O VB RAEIC BT 2 A 7 7 a —
FEFHEEE 2021;141:771-772. doi: 10.1248/yakushi.20-
00217-F

HAZM R PR HRIEREFIHRTIE, LFD
[RHFERIEA L, RS R OERIRIEE72T T L, fi
FERHFSR, BEHR, AR, WAL RED S5
baEh, ThoopIcd 74— ALT, EHRHE
FOEBEMEIIOWTHEME S HICHEDTVWEZWEE
ATz, TNEDWTHERET RO L7701 Lz, HAE
WEREAEIA0ER Y VR Y Y L ORI E O MHEE %
L7z,
Keywords @ HASAM 23R, BRACRIEY:, MBIIRGE

S VN NS e e e

WILZHEF ok O & 2B 3 2 BLlIC D Ww T

- JHEX S, RERGESAEREmRE -,

FFIZ v+ — b 2021;226:316-322.

Regulations of health food relate to the Food
Sanitation Act and the Pharmaceutical and Medical
Devices Act. As a starting point, raw materials such as
ingredients present in health food that humans ingest
orally need to be assessed as pharmaceuticals or non-
pharmaceuticals. After the assessment, they are listed
as raw materials exclusively used as pharmaceuticals
or non-pharmaceuticals. In April 2015, “Foods with
Functional Claims (FFCs)” system, based on advance
notifications from manufacturers, was launched as a
new category of health food. Before the submission
of FFCs, it is necessary to confirm that they are not

exclusively used as pharmaceuticals. Recently, the
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Ministry of Health, Labour and Welfare (MHLW)
amended the Enforcement Regulation of the Food
Sanitation Act, and reporting health damage incidents
caused by the intake of food containing “designated
ingredients that calls for special attention” (designated
ingredients, etc.) became obligatory. In June 2020,
Forskohlii (Coleus forskohlii (Willd.) Briq.), Greater
celandine (Chelidonium majus L. var. asiaticum
(H.Hara) Ohwi), White Kwao Keur (Pueraria candollei
Wall. ex Benth var. mirifica (Airy Shawand Suvat.)
Niyomdham) and Black cohosh (Actaea racemose
L.) were stipulated as “designated ingredients by
MHLW. Additionally, “controlled ingredients” are set
to verify that the designated ingredients, contained
in raw materials, products, and partly finished
products, conform to the standards appropriate for
manufacturing and quality control.

Therefore, current status of regulations that
relate to health food, that is, the borderline of
pharmaceuticals to non-pharmaceuticals, FFCs, and
designated ingredients with actual cases, are described

in this report.
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Viral testing is needed for medicinal products which
are manufactured using raw materials of biological
origin for safety. The International Conference on
Harmonization (ICH) Q5A Guideline, Viral Safety
Evaluation of Biotechnology Products Derived from
Cell Lines of Human Origin or Animal Origin includes
in vitro and in vivo tests as the conventional viral
tests since 1999. ICH Q5A is currently undergoing
revision for flexible and effective application of viral
tests, including new technologies for detecting viruses.
Under these circumstances, re-evaluation of in vitro
and iz vivo tests is crucial for the consideration of the
novel framework of virus testing. This study focuses
on comparative studies of iz vitro and in vivo tests.

Keywords: virus test, retrovirus test, ICH Q5A
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Information on the biodistribution (BD) of cell
therapy products (CTPs) is essential for prediction
and assessment of their efficacy and toxicity profiles in
non-clinical and clinical studies. To conduct BD studies,
it is necessary to understand regulatory requirements,
implementation status, and analytical methods. This
review aimed at surveying international and Japanese
trends concerning the BD study for CTPs and the
following subjects were investigated, which were
considered particularly important: 1) comparison

of guidelines to understand the regulatory status of
BD studies in a global setting; 2) case studies of the
BD study using databases to understand its current
status in cell therapy; 3) case studies on quantitative
polymerase chain reaction (qPCR) used primarily
in non-clinical BD studies for CTPs; and 4) survey
of imaging methods used for non-clinical and clinical
BD studies. The results in this review will be a useful
resource for implementing BD studies.
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imaging
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Inducing degradation of undruggable target proteins
by the use of chimeric small molecules, represented
by proteolysis-targeting chimeras, is a promising
strategy for drug development. We developed a series
of chimeric molecules, termed “specific and nongenetic
inhibitor of apoptosis protein (IAP)-dependent protein
erasers’ (SNIPERs) that recruit IAP ubiquitin ligases
to induce degradation of target proteins. SNIPERs
also induce degradation of some IAPs, including
cIAP1 and XIAP, which are antiapoptotic proteins
that are overexpressed in many cancers. Such
protein degraders have unique properties that could
be especially useful in cancer therapy. This chapter
describes (1) the design and synthesis of SNIPER
compounds, (2) the methods used for the detection
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of target protein degradation and ubiquitylation, and
(3) the protocol to evaluate the antitumor activity of
SNIPER.

Keywords: cancer, degradation, SNIPER

* Graduate School of Pharmaceutical Sciences, The

University of Tokyo

BT, LIRS, NIHERT, I
WOEHT AT LRMNTEI DI D BHIi-5 B
FHEEZEHRT LB AT A [stat ().
PHARM TECH JAPAN 2021;37:787-93.

PO EE 4 (INN) @RISR, AT A
EZDER, BIUOZOAT AEHWZEEHIZONWT
AL TWa, AfTld, MEREELZERT HILHED
AT AL TH5H [stat ()] ZHVEEDO—L L H
5§ - ARFRIRIL 2 A L7z
Keywords : INN, stem, F#s%RHE 5

“ R A
A B
0 57 KB A R AR

A, AT, R PR
g% EDZH AT & FANTEN DD S
Bi— 6 4 COVID-19ia#3E - 1.

PHARM TECH JAPAN 2021;37:1371-76.

RIS OEE 7 (INN) G2 ICHwSNE AT A
EEDER, BIUOZFOATFAEZHWRZEREKIZON
THRALTWD, AT, COVID-19%45 L L,
COVID-19{E#HICRE SN T WA LR o9 B, T
TA WA, F Ny BRI EE, PrE A dE
BB ATF a4 FEIHWSONE AT A L HFEHh K
HO—Mesh, TERBET, B3 - RBIRREFEIZOWTH
L7z
Keywords : INN, stem, COVID-19

R K
LRI
0 T A A B AR RER

BRI 7
BH-T7 K

IR, e
EOHHE AT A EMNTEN DI D
4£ 1 COVID-1976 3¢ — 2.
PHARM TECH JAPAN 2021;37:1569-74.
RENOERE % (INN) GZICHwSNE AT A
EFDEFK, BIUOZFDOAT AEHWIZERMNIOWT

AL TWD. KFETIE, COVID-194:E5 o 2 [ H &
LT, COVID-19i#HICBIgE S T 2 L7360 o 5
L, FuyrdF—YHELE TollkZAMIEPLE, I
EITRIE, PUBESE, ZolEroftFEMIHwLsNS
AT L ERFETOERERO—BG, EHERE, B - K
FIRE O WTREA L7,

Keywords: INN, stem, COVID-19

A R KR B R
gELES
O R KRR B G IR 2 S

e R, DRI RS,

JAMTTC News Letter 2021;25:54-9.

AT ) AERBEOHEREZ T TS, BARBOF 2 72E
FO)T 4L UTRBRERINEH SN TwD, 250 HA
WA TRERGE RSP M ESTIE [Knockdown the
Targets| S REZR RIACTI S A - FRERSE L v H T D
T, & Y8 HRIERE & & B ITHIRIEREA X £ > b
Ey Z7ICHY EFshiz. v 5y RIOBBEE &
LT, Gapmer®l7 v F+t ¥ A, siRNAZL LI~ A
7 URNA (miRNA) O 320D H 5705, AY K
UL [MRBEEN] TiE, TO320FFY 5741220
W, ENO#EY T )OI, - X E2EHL, —%
WCHRATEV 2, RERTIE, ¥y BRI Y MBI 5%
FHOHHOME LA 7.

Keywords : RIEISA > TRENSE, BRRIESE, /v
v

* IR BRFR B R TR

KRRARE, - EHE - mRNARESE O B SEEhI.

PHARM STAGE 2021;21:1-6.

LY hINVEIRIZBIDL ek THDHAvE
v Y% —RNA (mRNA) ZHEBOHERLELO TR
FH$ 2mRNAESE Hi72 €5 ) 74 & LTHEH%E
FHOTWD, FICRETIE, #HAaaFy 4L 2Ky
fE (COVID-19) 1234 2mRNAT 7 F ¥ K & %2 1%
RE2R, ZOAHELREUEDVEFINODODH .
MRNAEHRIZHW E T3 % 87 BOMET Y S 2
G, B O MAEICEE - BETE MM T
HY, FEBIZCOVID-199mRNAY 7 F Y IiZ2WT I,
B aaF A IVADFT ) AR AHENTHhHbT
1y AETHEBNT 77 a5k L, 1EDNE W)
MO NAY — FTEHAELEINZ. A TIEZmRNA
P23k D FEE R 2 D Bl SE B 1A &2 RS L 72,

Keywords : mRNAE#, mRNA7T 7 5 >, BZEHEHN



At i %

% (e - 3 245

P, I, BGDES ™, s,

BOYHET AT AEANIEN DAL EHi— 8 ¢
£ COVID-19RB3 — 3 NA FESRG R OTFPiH

75,

PHARM TECH JAPAN 2021;37:2133-40.
EHGOER % (INN) fRICHVONE AT A
EZEDER, BIUOZFOZXATFAEHWERNIIOWT
WALTWAD. ARTid, COVID-194545 0 3 H &
LT, COVID-19{G# BT SN T84 F BRI
LCOVID-19FBEH Y 7 F VIS NS AT A L%
MOESRN T 7 F ro—fksk, T, B - K
FIRMEN DO WTRA L7z,
Keywords : INN, stem, COVID-19

R SR AR B G TR A SR
gELPS
R KR B R

e LM, e REE FRlaa A NVAT T F v

—IEBLEY) T 4.

FHF o By 2021;:26:31-37.

WAE, BESIFICBNT, [EFVT4] v 5%
MWL EDOND L) IZhoTHBY, M - o (5
ZH) I2BwTh, [EFYT 4] PP EODF—T—
FELTHWHNRTWS., EXY 51 L [EHT
WL sr, Bk, s, TERRER = o8Bl S 58
L7220 #4581, BEOSTFICBW TR, Ko TR
3, PURERIChE, BBEE, S TaEaRs R e
D12 ETT ) T4 BEBRBGTHYONL L) IR
TWwWb, —F, 77FOEBICBVWTY, Fflaos
TANAT 7 F U ORFEEEEIL, YA NVART Y —1T
JF VYRmMRNADY 7 F U EOH L WESY ) T 4 DE
Hx$®, ZOFHEIEIHESNO>OH 5. AFTHE,
BERELZSCICTPHHE (77FY) ELTHYSRTWY
BEFYT A ZREA LS, H LA TE) < R
mAEEE o0 DH 2 BIREBES L 72,

Keywords : €% V) 74, #Hlau+ 74 VA, mRNA

S, IR ENIC BT 2 BEERE S O B

fi DHLIK.

GRS 2021;39:170-77.

WA, HERTER AR EETEREISS T2/ LwESY
T4 L LTBIREREDEH 2 £ T 5. EIN TR
P2 35 D BB A |2 100U 72 0s 2 D 1045 < ey 51T
BY, BREEON R Z B T 2 720 EGHl 2 5 2% 4
PERFAMIC B 5 2 ZREFHD I S N, CHE LTHINS
NTW5. F72, TETIE, ARREEEE OB REFHIG <

mRNAKRSEDGWE - eI 5 ZEHED %
MENTWA, AKfTik, HEOBE»rbEREEEZ S
NABBEHR I FOME AR L2 LT, ThETA
KRENTVLEBBREEOHBHNCHEE T 2 CHFEEZMAL
7z

Keywords : BEEPESE, MM, CF

H_EEMHE: “RNA" 2§15 2€5 ) 7 1 OFI5EHEhm.

MEDCHEM NEWS 2021;31:175-79.

AR, 7 v F & v ARSIRNAIR R SN L BRI SED
WRIRBASS FERML 2 ICHEATB Y, IhE Tl
22 Lo 7B m TR B R R B3 2 Hi 72 7
EF) T4 L LTHEHEZHED TS, 72, COVID-19
DI F R, —BRIIZIFEAEEMEN
TWid o7 [mRNA] OERISHBHGEZBS 2
LR, kitoesy) 74 L LTCRIMEh20dH
5. TNRODOEHFLIZRNAD L NV THKZ HI#ET 5
EVHIEEAD Y, BMUTEHVWESPHESNTWS S
Enb Y, FEHEOEWHEBE Z->TWE, KETIE,
RNAD LRV CTHEEZHIHT L ES Y 714 Ok Gz
L, ZFhZhopssshm Rz B L 7.
Keywords : RNA, mRNA, 5L

WHIEH © HARLWIBIH O, AV ~F i
DWTC — BB TR0 % AV & ~F ] -
FEH & 75 % 2021;49:1803-6.
BIETFIBIITHCON D T A NV ARY 7 — RN
Py A VAR, AV INFEPBIHIT S [EE R R
W ENS L, BEANOERGIE AN T AN FEEH
RSORS00 5. AR TIE, BIEFHEOHEBRO
TR L CTHB =74 A =7 =2 o TBLRED
VI NFEOAR B & OE, AV T ANF D
HEREM OB, RERKRE T o —ffl HHE~OXIS
TEETRE IOV TIEL L 72,
Keywords : #{E1-E#E, HNVIANFE, T4 VAXRY
7 —

WFHRE, AR, PHEET, R 77
Bk £ v 2 (AAV) X7 & —% Hwiz@BnTH0
— SRR RNE - AV ITT R

PHARM TECH JAPAN 2021:37:2645-51.

AAVAR 7 & — B R &R L, Bfcbz-
THWEET 2L O 2 A @ TiHEEINY 5 —
THDLEELZZLNTWE, LM LEAS, EE, AAV
N7 7 — %R TES LB, RERIBIC
RS2 EHEZONLAERLVEIHTLNE605H5 2
ERWI SN o TETWAS. B E TIZZ Ol 2k



246

A AF g8 AT

$5140% (2022)

RZH S 2 TlE R wA, AAVRZ ¥ — 2wz @&fn T
HEOARMES L OREW LR T 57-0121%, AAV
N7 5 —OFGANE D RIE SISOV TS 5 Z LAt
HELEEZOND. D EOBFRERNL, AR TIZAAVA
75—\ T BB EICOWT, B THRESINT
WAHIRERAEL, R RERE RN,

Keywords : #niH#, AAVRY ¥ —, GERIG

BB, HLEH WHERT, IS

HOHH AT AEMNIEI DL BHI-9 B

FHEELEFKT S AT 4 [stat ()], [-costat],

[-daxistat], [-folastatl, [-glenastat.].

PHARM TECH JAPAN 2021;37:2677-85.

EHGOER—#K% (INN) f&ICHwsNE AT
LEZDRER, BIOZOAT A% W EERICD
WTHRML TS, AFTIE, BHisomEE LT,
EHER L ERT HHBEO AT A [-stat ()] O
&L [-stat] 225 0kAE L TR EFR S NI HEEDORER
HHETLEEME EFKT S [-costat], [-daxistat],
[folastat]), [-glenastat], BLX P INHD AT AHHW
LNTEESO—Mesh, TERRT, B3 - RZBIRIEIC
DWTHS L7z,
Keywords : INN, stem, F#s%RHE S

R KK B R
* LB IE
S BRI KA B A BB BT

FEEEHE T H 240 B8 LR BREE S
JVPA DIGEST 2022;73:1-17.

7 v Ft v ARIERSIRNAR IR S N4 ZRESE
&, 7 U RN L T AIEROKS T R IURER
WLITHZ ), RNADO LNV THEAZ M TE 3 508
RERFOBTHY, ZOBETRHRICERLIHEATH
b, MEPHRELTE, HREICZ LWERATERE S E
(R B3 2 IRESE DO RIFE L TH 525, T4
TIERI VAT H— VIESORRERBFRE LKA L
&, WREE DL IRREIIKT A EBIRIE O BRR %
HEATWS., KT, BREEOER, 58, LR W
PR, RS2 Mo L L b, ToFEAALAZ
ALz,

Keywords : BMEES, 7 v F & AEH, SiRNARKEHE

KB, HEEHE  &GE T HmRNAY 7 5 >
o B FE B IA].

FEH 2022;82:71-8.

JE4E, mRNAEENR T Y Ay PAF4 AN Z—X %

W H B R ME L THEREIN TS, mRNAE
X, BRI % 22 B IR O MR N3 S &
LUFENH BT, BHERM ORI G RAE O HE
THo7z. 20184E1274 0, siRNAZWETARE T /K
FHATHL [+ o8y ba (TFA 7 a5)] H3
RODOSIRNAEIR L L TRA SN, 2otk Hiflao
F AN AEGE (COVID-19) \Ch$ 27 7 F VB
IZBWT, mRNAZEETLREF / NTRATH S
[23IFT4 (F7 A% ] RO [R] Z3y
A (ETNFA) ] PIEBIKRINLICED, — I
BIEL SN DZ Lotz KETIE, 48, IRESF
IR TFRAOBIRSE/ FERLEFTHLEZ NS
mRNARSEIZDOWT, Z ORI E) I 2 835 L 7.
Keywords : mRNAESE, IREF /fT, BASSEIN

IARRHE, WHERF, IWTHhE, kR S8R5
HEHEL - B TEA AR RO NYE - Be
P BT B b B

EHEGEERG L F 25 b —H 1T > X 20225372

84.

B TR, b PNOBETOEAR L MEIZT O
WAL IR IR T D HEMEHRETH Y, 74 IVANR
7 F—=RTITAIFRy =528 )BT R EBREN
¥ 59 Bin vivod R TiEH L, BIZTZEAD D WIX
WEL7MIa % M5 5 ex vivoid{n T IHHR 1255
s, KT, ZHEDOBIETIERICHVEO
mE - BEMOMRPHBREZHNE LT, 715
ARV TV I T aryR=PN=0FE LRI T 5.
ARRTIE, Efn RS 2 B o E BB R %
W3 27280, WA, BORTHEIBSNITA &0 X% ful
VBRI L 72,

Keywords : Iz iG#, sEREME i E) N

Ohoka N, Yokoo H, Okuhira K*!, Demizu Y, Naito

M*% Molecular design, synthesis and evaluation

of SNIPER(ER) that induces targeted protein

degradation of ER a.

Methods in Molecular Biology. 2022;2418:363-82. doi:

10.1007/978-1-0716-1920-9_20

Manipulation of protein stability using small
molecules has a great potential for both basic research
and clinical therapy. Based on our protein knockdown
technology, we developed chimeric degrader molecules
SNIPER (ER)s that target the estrogen receptor alpha
(ER a) for degradation via the ubiquitin-proteasome
system. This chapter describes the design and
synthesis of SNIPER (ER) compounds and methods for
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the evaluation of their activity in cellular systems and
in a tumor xenograft model.
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Akiyama H*, Adachi R: Japanese Food Allergy-

Labeling System and Comparison with the

International Experience; Detection and Thresholds.

Food Safety 2021;9:101-116. DOI1:10.14252/

foodsafetyfscj.D-21-00008

In the Japanese allergy-labeling system, food
labeling is mandated for 7 specific ingredients (egg,
cow’s milk, wheat, buckwheat, peanut, shrimp, and
crab) and recommended for 21 food ingredients in
reference to case numbers of actual illness and the
degree of seriousness. To monitor the validity of the
labeling system, official methods for the detection of
specific ingredient proteins in processed foods were
developed. The official methods consist of ELISA
methods for screening, and western blot methods for
egg and milk, and PCR methods for wheat, buckwheat,
peanut, shrimp/prawn, and crab as confirmation
tests. The official methods consist of ELISA methods
for screening, and western blot methods for egg
and milk, and PCR methods for wheat, buckwheat,
peanut, shrimp/prawn, and crab as confirmation
tests. Threshold amounts (a few mg/kg) for labeling
were set based on the approach of the analytical
detections. Any foods containing protein allergens
should be labeled if these contain allergens at greater
than 10 ppm (mg/kg). Validation protocol criteria
were established to standardize the Japanese official
method. Food Safety Commission of Japan conducted
a risk assessment of egg as a specific ingredient
and judged that current labeling system for foods
containing allergens is generally appropriate for “eggs’.
In the future, it is important to accumulate necessary
scientific knowledge in order to carry out food health
impact assessment including further refinement. The
Japanese experience and knowledge of food allergy-
labeling system would contribute to harmonize
international labeling guidelines to protect allergic
consumers globally.
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Saito K: Application of comprehensive lipidomics to
biomarker research on adverse drug reactions.
Drug Metab Pharmacokinet. 2021;37:100377. doi:
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Lipidomics is a relatively new field of omics
that focuses on lipids, one of the major categories
of metabolites. Owing to their various functions,
lipids are considered suitable targets for biomarker
development; in addition, lipidomics analysis of adverse
drug reactions (ADRs) has been conducted recently.
In this review, I have summarized information
on comprehensive lipidomics, which involves the
analysis of global lipids in a non-targeted manner.
Mass spectrometry-based platforms are currently the
dominant lipidomics platform owing to their versatile
features. I have also summarized the application of
lipidomics in biomarker research on ADRs caused by
therapeutic drugs in humans and rodents. Additionally,
general concerns in and emerging approaches of
lipidomics research on ADR have been highlighted.
Although biomarkers identified using the lipidomics
analysis of ADRs have not been qualified, reported
candidates will be evaluated for clinical application. In
addition, novel biomarker candidates will be developed
via classical and new approaches exemplified in this
review.

Keywords: Adverse drug reaction, Biomarker,
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Saito Y: Analytical method validation for biomarkers
as a drug development tool: points to consider.
Bioanalysis. 2021;13:1379-89. doi: 10.4155/bio-2021-
0173.

Biomarkers are an important drug developmental
tool. Assessment of quantitative analytical methods
of biomarkers is not included in any regulatory
documents in Japan. Use of biomarkers in clinical
evaluations and supporting the post-marketing
evaluation of drug efficacy and/or adverse reactions
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requires assessment and full validation of analytical
methods for these biomarkers. The Biomarker
Analytical Method Validation Study Group is a
research group in Japan comprising industry and
regulatory experts. Group members discussed and
prepared this 'points to consider document' covering
measurements of endogenous metabolites/peptides/
proteins by ligand binding assays and chromatographic
methods with or without mass spectrometry. We hope
this document contributes to the global harmonization
of biomarker assay validation.

Keywords: assay validation, biomarker, white paper
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Tanaka Y, Saito Y. Importance of NUDTI15

Polymorphisms in Thiopurine Treatments.

J Pers Med. 2021;11:778. doi: 10.3390/jpm11080778.

Thiopurines, mercaptopurine, and azathioprine
are used as immunosuppressants in the treatments
of inflammatory bowel disease, rheumatoid arthritis,
and organ transplantation and as chemotherapeutic
drugs for the treatment of acute leukemia and
chronic myeloid leukemia. This drug class sometimes
causes severe adverse reactions, including bone
marrow suppression and hair loss. Genetic
polymorphisms of the metabolizing enzyme thiopurine
S-methyltransferase have been used for predicting
these reactions in Caucasians, but these allele
frequencies are less frequently observed in Asian
populations. Recently, nudix hydrolase 15 (NUDT15)
polymorphisms have been shown to play an important
role in thiopurine-induced adverse reactions in Asians.
In this review, we summarize the NUDT15 studies,

mainly in Asian countries, and their implementation in

several countries.

Solon E*!, Groseclose MR*?, Ho S*°, Tanaka K**,

Nakada N*°, Linehan S*° Nishidate M*’, Yokoi H*®,
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Saito Y, Tanaka Y*'*. Imaging Mass Spectrometry

(IMS) for Drug Discovery and Development Survey:

Results on Methods, Applications and Regulatory

Compliance.

Drug Metab. Pharmacokinet. 2021;43:100438.

Imaging mass spectrometry (IMS) is increasingly
used for drug discovery and development to
understand target engagement, tissue distribution,
drug toxicity, and disease mechanisms, etc. However,
this is still a relatively new technique that requires
further development validation before it will be
an acceptable technique to support regulated
development of new drugs. Thus, best practices will
need to be established to build more confidence and
gain wider acceptance by the scientific community,
pharmaceutical industry, and regulatory authorities.
The Imaging Mass Spectrometry Society (IMSS) and
the Japan Association for Imaging Mass Spectrometry
(JAIMS) have conducted a thorough survey to gather
information on the current state of IMS and to identify
key issues. The survey was sent to researchers or
managers in the position who are currently using IMS
techniques in support of their drug discovery and
development efforts and/or who plan to use such tools
as best practices are established. The survey probes
questions related to details regarding technical aspects
of IMS, which includes data acquisition, data analysis
and quantitation, data integrity, reporting, applications,
and regulatory concerns. This international survey
was conducted online through the Survey Monkey
(https://www.surveymonkey.com) in both English
and Japanese from September 14 through September
30, 2020.

Keywords: Drug quantitation, Imaging mass

spectrometry, Survey
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Yokota S, Takeda K*', Oshio S*% Spatiotemporal
small non-coding RNAs expressed in the germline
as an early biomarker of testicular toxicity and
transgenerational effects caused by prenatal
exposure to nanosized particles.
Front Toxicol. 2021;3:32. doi: 10.3389/ft0x.2021.691070
In recent years, an apparent decline in human sperm
quality has been observed worldwide. One in every 55
couples suffers from infertility, with male reproductive
problems contributing to nearly 40% of all infertility
cases. Although the reasons for the increasing number
of infertility cases are largely unknown, both genetic
and environmental factors can be contributing factors.
In particular, exposure to chemical substances during
mammalian male germ cell development has been
linked to an increased risk of infertility in later life
owing to defective sperm production, reproductive
tract obstruction, inflammation, and sexual disorders.
Prenatal exposure to nanomaterials (NMs) is no
exception. In animal experiments, maternal exposure
to NMs has been reported to affect the reproductive
health of male offspring. Male germ cells require
multiple epigenetic reprogramming events during their
lifespan to acquire reproductive capacity. Given that
spermatozoa deliver the paternal genome to oocytes
upon fertilization, we hypothesized that maternal
exposure to NMs negatively affects male germ cells
by altering epigenetic regulation, which may in turn
affect embryo development. Small non-coding RNAs
(including microRNAs, PIWI-interacting RNAs, tRNA-
derived small RNAs, and rRNA-derived small RNAs),
which are differentially expressed in mammalian
male germ cells in a spatiotemporal manner, could
play important regulatory roles in spermatogenesis
and embryogenesis. Thus, the evaluation of RNAs
responsible for sperm fertility is of great interest
in reproductive toxicology and medicine. However,
whether the effect of maternal exposure to NMs on
spermatogenesis in the offspring (intergenerational
effects) really triggers multigenerational effects
remains unclear, and infertility biomarkers for
evaluating paternal inheritance have not been

identified to date. In this review, existing lines of
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evidence on the effects of prenatal exposure to NMs
on male reproduction are summarized. A working
hypothesis of the transgenerational effects of sperm-
derived epigenomic changes in the F1 generation is
presented, in that such maternal exposure could affect
early embryonic development followed by deficits in
neurodevelopment and male reproduction in the F2
generation.

Keywords: transgenerational effects, epigenetics,

nanomaterial
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University

*2Department of Hygiene Chemistry, School of
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Wakayama T*, Yokota S, Noguchi K*, Sugawara T,

Sonoda K* Wanta A*: Quantitative Evaluation of

Spermatogenesis by Histochemistry.

Histochemistry and Cell Biology 2022;157(3):287-295.

doi: 10.1007/s00418-022-02080-6

Identifying the types of spermatogenic cells
that compose seminiferous tubules, as well as
qualitative confrmation of the presence or absence
of disorders, has been regarded as crucial in
spermatogenesis. Sperm count and fertilizing capacity,
both of which depend on the quality as well as
quantity of spermatogenesis, are factors critical to
fertilization. However, the quantitative assessment
of spermatogenesis is not commonly practiced.
Spermatogenesis has species-specifc stages; when
the specifc stage in the seminiferous tubules is
precisely determined, the types of spermatogenic
cells in each stage can be spontaneously identifed.
Thereafter, a unique marker is used to classify the
cells observed in each stage. Quantitative assessment
of spermatogenesis has the potential to detect
inapparent spermatogenesis disorders or numerically
indicate the degree of the disorder. To this end, a
histochemical approach using unique markers is
indispensable for the quantitative assessment of
spermatogenesis. Future developments in techniques
to measure cell populations using computer software
will further facilitate the establishment of quantitative
assessment of spermatogenesis as a standard analysis
method that can contribute signifcantly to advance our
understanding of spermatogenesis.
Keywords: spermatogenesis, spermatogenic cells,

sertoli cells

* Department of Histology, Graduate School of Medical
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Yokota S: Evaluation of sperm epigenome as

a molecular index of reproductive toxicity for

elucidating the mechanisms of transgenerational

inheritance.

BIO Clinica 2022;37(1):41-47.

Globally, an apparent decline in sperm-quality has
been observed. One in every 55 couples are suffering
from infertility, with male factors contributing to
nearly 40% of overall infertility cases. The reasons for
the soaring problem are largely unknown, but both
genetic and environmental factor are considerable for
causing infertility. Especially, susceptibility to exposure
to chemical substances during mammalian male germ
cell development have been linked to an increased
onset of infertility in later life due to defective
sperm production, reproductive tract obstruction,
inflammation, and sexual disorders. The present
review summarized the paternal origins of health and
disease hypothesis.

Keywords: paternal origins of health and disease,

transgenerational effects, DNA methylation
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Nishikawa A: Perspectives on the elimination of
animal assays in the assessment of carcinogenicity.
Regul Toxicol Pharmacol. 2021;126:105031. doi:
10.1016/j.yrtph.2021.105031.

Several prominent organizations continue to push for
drastically shifting the assessment of carcinogenicity
from animal assays to iz vitro and in silico tests.
The United States Environmental Protection Agency
has announced that all animal assays will be banned
after 2035. Similarly, the International Council for
Harmonization of Technical Requirements for
Pharmaceuticals for Human Use agreed in declaring
that the weight of evidence approaches replace rodent
carcinogenicity assays for some pharmaceuticals.
The Organization for Economic Cooperation and
Development has driven an integrative approach
on carcinogenicity assessment that excludes animal
assays. In this commentary, some issues that need
to be addressed before such drastic shifts are
implemented are described.

Keywords: animal assay, carcinogenicity, regulatory

science

Nishikawa A, Nagano K*, Kojima H, Ogawa K: A
comprehensive review of mechanistic insights into

formaldehyde-induced nasal cavity carcinogenicity.

Regul Toxicol Pharmacol. 2021;123:104937. doi:

10.1016/j.yrtph.2021.104937.

According to the International Agency for Research
on Cancer classification, formaldehyde is a human
carcinogen that targets the nasal cavity. In humans
and rats, inhaled formaldehyde is primarily deposited
in the nasal cavity mucosa, metabolized to the
less toxic formic acid, and finally excreted into the
urine or exhaled. Thus, formaldehyde-induced nasal
carcinogenicity may be a direct effect of formaldehyde
itself, although the underlying mechanisms remain
unclear. With regard to cytotoxicity, degeneration and
necrosis of nasal respiratory cells occur in rats after
short exposure to formaldehyde. Cell proliferation is
increased in the damaged cells, suggesting its critical
roles both in the early stages and throughout the
entire process of nasal carcinogenicity. Hyperplasia,
squamous metaplasia, and dysplasia of the damaged
epithelium frequently appear as morphological
precursor lesions. With regard to genotoxicity, in
addition to DNA-protein crosslinks, oxidative DNA
damage also occurs in the exposed nasal mucosal
cells. Sustained exposure to formaldehyde may
cause nasal carcinogenicity through cytotoxicity and
auxiliary genotoxicity. In this review, we discuss
adverse outcome pathways through which cytotoxicity
can lead to carcinogenicity and the development of
integrated approaches for testing and assessment for
nongenotoxic carcinogens.

Keywords: carcinogenicity, formaldehyde, nasal cavity

* Nagano Toxicologic-Pathology Consulting
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Tanabe S, Beaton D*', Chauhan V**, Choi
I*?, Danielsen PH*!, Delrue N*°, Esterhuizen M*’,
Filipovska J*7, FitzGerald R*®, Fritsche E*’, Gant
TW*" Garcia-Reyero N*'', Helm JS*', Huliganga
E*" Jacobsen NR™, Kay JE*”, Kim Y-]**, Klose J*’,
La Rocca C**, Luettich K*®, Mally A*'®, O'Brien
T7*Y Poulsen SS*!, Rudel RA*", Sovadinova I*",
Tollefsen KE*™ %2 Vogel U*!, Yepiskoposyan H*",
Yauk C*"™: Report of the 1st and 2nd Mystery of
Reactive Oxygen Species Conferences.
ALTEX - Alternatives to animal experimentation.
2022;39(2):336-338. doi: 10.14573/altex.2203011
To reduce or replace animal experimentation,
approaches are needed where computational
networking of tissue and cellular biological events
addresses disease mechanisms. One important tool
for this is the adverse outcome pathway (AOP)
framework, which describes how molecular and
cellular events cause adverse health effects. The AOP
framework is compiled by the scientific community
in the Adverse Outcome Pathway Knowledge Base
(AOP-KB) as part of Organisation for Economic
Co-operation and Development (OECD) projects.
Reactive oxygen species (ROS) play crucial roles in a
variety of diseases and physiological conditions. ROS
are produced by various stressors such as chemicals,
particles or radiation energy, and endogenous peptides
or the enzymatic machinery. Transient ROS play an
important role in the defense mechanism of immune
cells and redox signaling, whereas prolonged ROS
elevation is involved in disease development and
progression.
Keywords: adverse outcome pathway (AOP), in silico,

reactive oxygen species (ROS)
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A™' Batista Leite S*', Beronius A**, Bezemer GFG™*®,
Bostroem A-C*', Carusi A*°, Coecke S*', Concha
R*", Daskalopoulos EP*', Debernardi F*®, Edrosa

E* Edwards SW*" Filipovska J*", Garcia-Reyero
N*2 Gavins FNE*"® Halappanavar S*!, Hargreaves
AJ*® Hogberg HT*'®, Huynh MT™*", Jacobson
D*® Josephs-Spaulding J*", Kim YJ*® Kong HJ**,
Krebs CE*#, Lam A*’, Landesmann B*', Layton
A*® Lee YO*® Macmillan DS**, Mantovani A*®,
Margiotta-Casaluci L™, Martens M*%*, Masereeuw
R*¥ Mayasich SA*®, Mei LM*¥*, Mortensen H*%,
Munoz Pineiro A*® Nymark P*!, Ohayon E*’, Ojasi
T*% Paini A™, Parissis N*!, Parvatam S**, Pistollato
F*® Sachana M**, Serli JB**, Sullivan KM*%,
Sund J*', Tanabe S, Tsaioun K*', Vinken M**,
Viviani L**, Waspe J*¥, Willett C**, Wittwehr C*%
COVID-19 through Adverse Outcome Pathways:
Building networks to better understand the disease
- 3rd CIAO AOP Design Workshop.
ALTEX - Alternatives to animal experimentation.
2022;39(2):322-335. doi: 10.14573/altex.2112161
On April 28-29, 2021, 50 scientists from different
fields of expertise met for the 3rd online CIAO
workshop. The CIAO project “Modelling the
Pathogenesis of COVID-19 using the Adverse Outcome
Pathway (AOP) framework” aims at building a
holistic assembly of the available scientific knowledge
on COVID-19 using the AOP framework. An individual
AOP depicts the disease progression from the initial
contact with the SARS-CoV-2 virus through biological
key events (KE) toward an adverse outcome such
as respiratory distress, anosmia or multiorgan failure.
Assembling the individual AOPs into a network
highlights shared KEs as central biological nodes
involved in multiple outcomes observed in COVID-19
patients. During the workshop, the KEs and AOPs
established so far by the CIAO members were
presented and positioned on a timeline of the disease
course. Modulating factors influencing the progression
and severity of the disease were also addressed as well
as factors beyond purely biological phenomena. CIAO
relies on an interdisciplinary crowdsourcing effort,
therefore, approaches to expand the CIAO network
by widening the crowd and reaching stakeholders
were also discussed. To conclude the workshop, it
was decided that the AOPs/KEs will be further
consolidated, integrating virus variants and long
COVID when relevant, while an outreach campaign
will be launched to broaden the CITAO scientific crowd.
Keywords: COVID-19, adverse outcome pathway,
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Tanabe S, Hirose A, Yamada T: Adverse Outcome

Pathway on histone deacetylase inhibition leading to

testicular atrophy.

OECD Series on Adverse Outcome Pathways. 2021,

No. 17. doi: 10.1787/h9c4bdb2-en

Testicular toxicity is of interest for human health
risk assessment especially in terms of reproductive
and developmental toxicity, however, the testicular
toxicity has not been fully elucidated. Histone
deacetylase inhibitors (HDIs) are approved as anti-
cancer drugs since HDIs have apoptotic effects in
cancer cells. HDIs include short-chain fatty acids,
hydroxamic acids, benzamides, and epoxides.
The intracellular mechanisms of induction of the
spermatocyte apoptosis by HDIs are suggested as
histone deacetylase (HDAC) inhibition as MIE, histone
acetylation increase, disrupted cell cycle, apoptosis,
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and spermatocyte depletion as KEs. The adverse
outcome has been defined as testicular atrophy. The
HDIs inhibit deacetylation of the histone, leading
to an increase in histone acetylation. The apoptosis
induced by disrupted cell cycle leads to spermatocyte
depletion and testis atrophy. This AOP may be one of
the pathways induced by HDIs, which suggests the
pathway networks of protein hyperacetylations.
Keywords: adverse outcome pathway (AOP), histone
deacetylase (HDAC), histone deacetylase inhibitor
(HDI)

Tanabe S: Involvement of reactive oxygen species

(ROS) and coagulation network in coronaviral

infection.

Adv Clin Med Res. 2021;2(2):21. doi: 10.52793/

ACMR.2021.2(2)-21

Coronaviral infection induces various molecular
network pathways. Coronavirus pathogenesis pathway
is involved in molecules in production of reactive
oxygen species (ROS), oxidative stress responses and
coagulation system. Several literatures have revealed
the association of ROS and coagulation in infection of
the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). In this Editorial, the involvement of
ROS and coagulation in coronavirus infectious disease
(COVID)-19 pathogenesis is summarized.
Keywords: COVID-19, reactive oxygen species (ROS),

coagulation

Tanabe S: EMT Mechanism, Lung Cancer

Metastasis, and microRNA.

Front Mol Biosci. 2021;8:731788. doi: 10.3389/

fmolb.2021.731788

Cancer metastasis occurs due to several causes
such as histologic, genetic, and pathologic features.
Hematogenous spread, lymphatic spread, and direct
spread to pleura are the main routes of lung metastasis
(Stella et al.,, 2019). The primary sites of the tumor
may affect the route of the spread. Many interesting
theories exist regarding the origin of metastatic cells.
Jamil and Kasi summarized that there would be main
roots for the lung metastasis among these theories:
1). epithelial-mesenchymal transition (EMT) in which
epithelial stem cells transform into mesenchymal
cells, 2). stem cell origin of metastatic tumors in

which tissue stem cells are the origin of metastatic

cancers, 3). a concept of macrophage facilitation of
metastasis in which tumor-associated macrophages
contribute to tumor progression, and 4). myeloid cell
origin of metastasis in which myeloid origin cells with
mesenchymal properties promotes metastasis (Jamil
and Kasi, 2021). The signaling pathways involved in
the microenvironment include Rous sarcoma virus
tyrosine kinase signaling and p38 and extracellular
signal-related kinase-1 (ERK) mitogen-activated
protein kinase (MAPK) signaling. Adhesion and
extracellular matrix molecules are also important to
establish metastatic mass.

Keywords: epithelial-mesenchymal transition, lung
cancer metastasis, microRNA

Tanabe S: Editorial: Protein Functional Changes and

Signaling Transduction in Cancer Stem Cells.

Front Oncol. 2021;11:761678. doi: 10.3389/fonc.

2021.761678

This editorial on the Research Topic “Protein
Functional Changes and Signaling Transduction
in Cancer Stem Cells” highlights articles including
“phosphorylation of endothelin-converting enzyme-1lc
at serines 18 and 20 by CK2 promotes aggressiveness
traits in colorectal cancer cells” by Pérez-Moreno et al.,
“STIL Endows Oncogenic and Stem-Like Attributes to
Colorectal Cancer Plausibly by Shh and Wnt Signaling”
by Pradhan et al., “Tumor Growth in the High
Frequency Medulloblastoma Mouse Model Ptchl+/-/
Tis21KO Has a Specific Activation Signature of the
PISK/AKT/mTOR Pathway and Is Counteracted
by the PI3K Inhibitor MEN1611" by Ceccarelli et al.,
and “TGF-B1 Induces Immune Escape by Enhancing
PD-1 and CTLA-4 Expression on T Lymphocytes in
Hepatocellular Carcinoma” by Bao et al.
Keywords: cancer stem cell, protein function, signal

transduction

SRR : =27 vy — 212X 2HERNRNA Y

TFIWINAY = A4,

Drug Delivery System. 2021;36(4):241-247. doi:

10.2745/dds.36.241

MBI B T ZRNAY 7 F V8 A Y = 413, /M
RLI VY —A2% L TRES NS, RNAIZIEmRNA,
microRNA, circular RNA, long non-coding RNA%®
LBFSFELMBDMAIEEL, TNENOKRENERS L
EZOND, HIRPUEDS A LR B3R (Epithelial-



At i %

*

A
e
2

m
=
=

B 263

mesenchymal transition: EMT) RR2SA AL (Cancer
stem cell: CSC) HOMEEZ AL, PARBOEIZIZE
PHOBBEIZIG L, =27 YV —2LmicroRNAZD Y 7 F )L
IRAT 2 ADPEALT D ZENAONTVS., AFHIZBW
T, =7V Y =2k 2MBEMORNAY 7 F L8
A AN E ST

Keywords: RNA, signaling pathway, network

Tanabe S, Perkins EJ*!, Ono R, Sasaki H*% Artificial

intelligence in gastrointestinal diseases.

Artif Intell Gastroenterol. 2021;2(3):69-76. doi:

10.35712/aig.v2.i3.69

Artificial intelligence (AI) applications are growing
in medicine. It is important to understand the current
state of the AI applications prior to utilizing in disease
research and treatment. In this review, Al application
in the diagnosis and treatment of gastrointestinal
diseases are studied and summarized. In most cases,
Al studies had large amounts of data, including images,
to learn to distinguish disease characteristics according
to a human's perspectives. The detailed pros and
cons of utilizing Al approaches should be investigated
in advance to ensure the safe application of Al in
medicine. Evidence suggests that the collaborative
usage of Al in both diagnosis and treatment of
diseases will increase the precision and effectiveness
of medicine. Recent progress in genome technology
such as genome editing provides a specific example
where Al has revealed the diagnostic and therapeutic
possibilities of RNA detection and targeting.
Keywords: artificial intelligence, gastrointestinal
disease, RNA

*! Environmental Laboratory, US Army Engineer
Research and Development Center, United States
*2 National Cancer Center Research Institute

Tanabe S: RNA Signaling in Microenvironment.

Adv Clin Med Res. 2021;2(2):19. doi: 1052793/ ACMR.

2021.2(2)-19

RNA signaling has emerged to be focused in several
diseases. Multiple types of RNAs including microRNA,
long non-coding RNA, and circular RNA mediate
the signals among cells in cancer microenvironment.
These RNAs travel in the microenvironment via
extracellular vesicles or exosomes. The messages

carried by RNAs transactivate the cells in different

organs, which may cause cancer metastasis or the
amplification of diseases. Intercellular RNA signaling in
microenvironment is of interest.

Keywords: microenvironment, RNA, RNA signaling

SRR HE © In vitro/in silicoiRBRIZ X % B2 8 &V
DFEFREOBE (TTC) 2 ¥ &7 b DR
Cosmetology. 2021;29:62-66.

Recently, several in vitro skin sensitization
tests have been listed in the OECD guidelines.
The threshold of toxicological concern (TTC) is a
threshold value for human exposure that does not
show any obvious adverse effects at the lower doses
for all chemicals. In this study, we aimed to develop
a quantitative prediction model using in vitro/in
silico dataset and establish a TTC concept for skin
sensitization. The EC3 value, which is the endpoint of
the LLNA, was used as the objective variable, and data
on 120 substances were extracted from the dataset
published by Cosmetics Europe. Iz vitro tests (DPRA,
KeratinoSens and h-CLAT) data and physico-chemical
properties were used as the explanatory variables. A
quantitative prediction model for EC3 was developed
using support vector regression (SVR), which is a
machine learning approach. Predicted EC3 values were
used to establish a no expected sensitization induction
level (NESIL), and acceptable exposure level (AEL)
for each chemical was calculated by dividing NESIL by
sensitization assessment factor (SAF). Then by fitting
gamma distribution of the AELs using a negative
log (10) scale, 95 and 99 percentile probability were
calculated as the Dermal Sensitization Threshold
(DST) value. Finally, conversion of the DST to the
threshold concentration of a women’s face cream was
done as an example of the application of this concept.

This prediction model was validated by 3-hold cross
validation, and the accuracy of prediction of potency
class in five categories was 45.8%. Assuming 20% of
all chemicals to be skin sensitizers, the DST (mg/
cm®) for women’s face cream was calculated as 0.129
(99percentile) and 3.99 (95percentile), respectively.
Furthermore, the threshold concentration of this
type of products was calculated as 0.008% (for DST
99percentile) and 0.26% (for DST 95percentile). This
TTC concept will be useful for the safety evaluation
of, for example, impurities in cosmetic ingredients as a

non-animal approach.
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EETHH, ERBIT, ALRETT IAREEY,
/NG5 © Bhas 42l 2 Bz 3Bk (Bhas 42 CTA)
AT

AATEX-JaCVAM. 2021;10(1):1-26.

A I dE # 3Bk (Cell Transformation Assay:
CTA) &, Rl bW E 2 RiE3 252 L TRE
5 [MilaogiE] = [RBBEHE] o2 bzEiEs LT
B FEEDA W% TR HEREDO—DOTH 5.

H AR By F2 857l > # — (Japanese Center
for the Validation of Alternative Methods: JaCVAM)

AL RN R g R TE TR o R AN iR
# (Organization for Economic Co-operation and
Development: OECD) # 4 % ¥ ZA & (Guidance
Document: GD) No.231'% L T20164F 2 HIZAEK Iz
Bhas 42l % J v % B 28R (Bhas 42 CTA) ¥
PEFWE O D ASEE D F U H A E 2DV THRES
L, ZofRzELo7.

Bhas 42 CTAO E LCTix, 1) P AEETv-Ha-
rasZ AL TH O NEMHIEEEZ AL TwE 7 a—
v HkMIEtk (Bhas 42#if8) 2+ 2 28, 2) #
it BEL 11 R 78 > MU 42 FH R TR & % 26 g 0 T2 B gl
fafel OBREEHE 7+ —HA) OFEZREL T2
2k, 3) invivodD 2 EREEVPAERETIVITHY TS
f=vx—var7ykfe7uaEt—ar7vtf0
20070 aANhSRbI L, 4) ZRITFRRED
FENE AL 2 L L T2 WEOMM AT TH D 2 &,
5) R A% 3 WM CTH IR L I L CHEMITH
528, 6) WBEHIZMTHLI L, REVHITH
N5, LaL, 7+—AA0HEXHBUI L > TITH 72
O, WEHIHT 2 T %8E LIS LETH 5.

Bhas 42 CTAlX, JaCVAMIZ & o TEIENY 77— 3
YWFESRFERI NI, N TF— 3 %R, 67 v
TL—F &V 67 2 VEE RO EBLD DI
T NVHARXBAT—NF Y L7296 2 VEDZENE
NOFFEIZOWTER S 7z, W B S BRI 5l
+ >~ % — (European Union Reference Laboratory for
Alternatives to Animal Testing: EURL ECVAM) &,
70 b INVOEREE, BB, NSNS X
i E B P BUE I D W CEHli L7245 %, 2R H%Z 7RO
TW2Y L Lad s, MRWEIC L 2B AR
BIMEVE R AR 22 & Din vitroiABBR OARE Y 72 IR %
EZETHE, BWE L PARMERMEZCTAICE X
WzZ5ZEFHEBTEIAEYTHLEEZONS. ©
L%, MR PEAHBE R0 B (nme P st R 2 & Ot 15t

LG DLET, BAENZEDELILEMEEDOR S
V== RELTHATLILIZL ST, DSABMERT
filix F— 24k e LT, AT 2BWE D KIEZ LA
WHe & 72 1), Reduction, Replacement, and Refinement
(3Rs) OFEMITIHE ) KBS THLEEZONSL. £
72, 96 2 VIEIZBIT B 7 4 —h AHED HELAFEBL
TENE, XL OBBTERTRELRABRE 2 5105
Wb b, ZOL)RBEAS, Bhas 42 CTAIEZ S S
WCHPARNE R EDT— 7 2 fiAhERL I LI2ED, 1L
FWEOBAEEE TFNT 2R BO—D2 L LTZEDOHEM
AT EEZ N5,

Keywords : fifg i & lzifiAER, A KM, JaCVAM

OLHWRE TS, BUKIE Z 2Bk
*2 Jefe B At

R RAbEE R A

7 AT 5 ABIERNA S

ANBPECT, ORISR, HME T, AR, b

WiE, WE#E =2 by Rk (ER) A8

AV L E OB 07200, e MIAEZ T2 o

72K (hrER) in vitroik B2 BE 3 % Mg dE L

REREHA KT 4 (TG493) FHAliHs .

AATEX-JaCVAM. 2021;10(1):27-48.

LB # (Performance standard: PS) (285 <¢
PEREHE PR BRI 7 14 K5 4 ~ (Performance Based
Test Guideline: PBTG) & L T ¥ 1 J B 58 #%
#% (Organisation for Economic Co-operation and
Development: OECD) THKiE & L7zEstrogen Receptor
(ER) #EEBMMLEWE OB Oz 0, & LA
AT A% vk (Human Recombinant Estrogen
Receptor: hrER) in vitro3ERE" 2%, in vitroTILFW
Hox 2 bur rZ2ak (ER) I3 ka0 %2 4
NI H Y FTHEIA LTI =& OFEEREEN
PEZRIBEL LTHMBT A A7) — = VRBIETH ),
LW E DERNOEINC & 2 RIS DM TdH HER
AWM EFENIT 2 2 E MK L. APBTGICIE,
BRI 2 ik N F— Y a YIFRIZK Y, RBEOR
Wk EBTEMEASGE] S 7z 2 o R ERYE (Freyberger-
Wilson (FW) 7 v & A B X UMb W 20 5Fl i 78 % 4
(Chemicals Evaluation and Research Institute: CERI)
7 vkA) BBEABREL LRI TS, F7,
APBTGIZE, RO HWTH LW E OhrERF A
BRE 2 B3 2 B RBE O &N 7= 3 Ui
FRDIDOPSHFESNTEY, PSEiLT I & AR
ENTHBOFNRFLE L EBINT 5T L WRETDH 5.
AR E N TV D 2 DOREEEIC DOV TOTH



At i %

- Y 265

TR EFMES X OB L L CoORMEMZ 4 & HHR
Bk L CoOZYEIC OV, SRESREFRET CRIE
Environmental Protection Agency: EPA) @2 X
D HAKBK6 izt Z (CERIT v A4 I1IZ2WTiE9H B
5 sk S I X BEBENY) F— 2 3 YITROER
b L2, OECDEE=HFHMIC £ 0 3#+ili 71, OECDWN
W G E ORI E MBS A7 7+ — R
(OECD Endocrine Disruptor Testing and Assessment
Task Force: EDTA TF) TH£% &1 7z0ECDWN 5%
T E o 3Rk & B A2 Sl (OECD
Conceptual Framework for Testing and Assessment of
Endocrine Disrupters: CF) @ LX)V 2 12844 5 N4
W LHEWEDA 7)) — = ¥ FEHICE l % in vitroik
Bk & LCOECD TG4932%5 3 L 72, ARiAEk: o ffE
& LT, ARBEIIMLFEWE OERNOH A1 % 57l
TELDARTHVILFWEDOT T=A - TV ¥ IT=A
MEMEZ XG5 2 &ITHkT, RRBRE TRtk & e
ENHALEWEPERNTED X ) BEBEZRTHITD
WTIEHEHMBITE RV E V) P HITHN 5. KB
HLETOAZ ) == 7 HETH Y, ERES L CEIE
SND ERGE SN DA ERE 2 Ml § 2 3k & Al
AEbE T A7) 2 & THHOLFEWEERICKE
CHT2EE2 615,

Keywords: estrogen receptor, OECD, performance

based test guideline
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#%:2: Interleukin-8 Reporter Gene Assay (IL-8 Luc

assay) Pl

AATEX-JaCVAM. 2021;10(1):49-68.

B8 AR AL B O Z & Ic B T ERE 2
FMEETH Y, 3k ELVEY PRIV AEH W
B EERIC & - TR S T & 7z, SEFEEUICBI 5 K
L F B (Registration, Evaluation, Authorisation
and Restriction of Chemicals: REACH) T, 2~
Ya—4%—%MHvizgmifiiaiGmeE (Quantitative
Structure-Activity Relationship: QSAR) E 7V Xin
vitroiABRIE X B RV HEIR SN TB Y, B
FBRIZ X o TREMEDFHI S N7l 5 % & A bk & o i
ENEIEINZZ L0, BiEH T Vi vitroidR
FOWBIHELEIN TN L.

Interleukin-8 Reporter Gene Assay (IL-8 Luc assay)

X, BEURIBRE BT BRI XY M TH
% BRI 2306 1L 3 2 B O Interleukin-8 (IL-8) i
fZT-DOIBITHEE T L 7zin vitroRBETH Y, K
RFOMBGHICX YA SN HERREE MG
HTHHTHP-IMIIC 2D LR — ¥ —HIZT % EA
L 72 THP-G8# L 2 A v, & PEALIZ P ) i € DIL-8
BIEFORBABEOENEZNY 7257 —E L K- ¥ —
7y A THMET S Lo TEBEELOFEL
HlE$ b REETH 5. IL-8 Luc assayld, BiFHH
B S M (Organisation for Economic Co-operation
and Development: OECD) iREriE:4 {4 K54 ~ (Test
Guideline: TG) 442E ANNEX I®Human Cell Line
Activation test (h-CLAT), U937 cell line activation
Test (U-SENS™) (ANNEX II) &3ti2, TG 442ED
ANNEX IIT& L Cegehiiic 2 s 3o ERiE A%k
In7e.

AEEFIZ HAB Y EBRAR LML > 5 —
(Japanese Center for the Validation of Alternative
Methods: JaCVAM) O FEIZ & o Tirblz N 5—
Ta VIR OWTE LD ENNY F— g Vi
= A RBREEE ) (International Cooperation on
Alternative Test Methods: ICATM) DOZIEED D & 17
DT 8= AR B X ORERB R E O L e
Erd LICRBRTFIEEZ T 2o, AR R A FFMmN L 72
LbOTH 5.

AREEDAL, N = g YR ERTPIC, TS
AR U odsE g fTbh:. Thbxd L
AR 72 TG 442E ANNEX I KU, 1498 %
FAWT3MFZTEBS N, HNHEHLEOFIFIE87.7%
Tholz. Tz, 2WEEZHVT IR TEMBS N, i
R BEIX87T5% TH o7z, 3AWE = v 72 3 ik
LN F—3 g UIFRICBWTIE, KBTS 5
87%, FFEFEIZ907 5100%, IEFEREIZT792°591% TH -
7z

ARRABEL, WAHTORISRELEE L, #4Eko
X-VIVO™ 151220 mg/mL D i T 12 & )
ESNTWETIE, WEATEZRY, L TH BB
RS E .

E 512, IL-8 Luc assayiZ, MERKY CTIlIBEMERME
<, FUETEEFNI B & R RS D 5. M
ERTRIEEEAROWE L EARHATH L. v
7 =7 — i & BE S 2 W IZME % W59 % ] RETE
Wb, TULNTTFrRerunrssrik, N)5F—3Ta
G TIEZ K DSIE L g 87278, IL-8 Luc assay
TH 2 MR OHBEIIBRENTH 5 72D % 4 ©
BHUREVEDSDH 5.

VI EofER» S, RRABRDE, WEREEmE (H
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AL O 5B L OERICET 5 AR S A
72 (United Nations Globally Harmonized System of
Classification and Labelling of Chemicals: UN GHS))
TAGH) ICHART, BED»SPEEBEEERYE (UN
GHS 1B #1) THBERZAELRTVWHINIIH 5 7
O, RPFHMT O RE 7B R UN GHSO Y 7 7
T = GEANOFHIIEES v b, KETIE
20 mg/mLCTX-VIVO™ 151283, BEtEHY o R
o A TR L2505, BUTHIR 2 5 I3
BB THEAT & 2 2HENEmNZ e s, B
ROMEICERZESHEIE, FEILETH .

ALZARE, FRRORRBREOMA ZIRAZBRT 5
&, ARRERE TR N BAEE O H S 3 A T T
D, FEROEARAT RO HERDE & OMAGHETHW
5T LT 5.

Keywords: skin sensitization, IL-8, test guideline

g EEN SRRy —
B N -

bk At

R R LR R A SR
O JRA KA

JERRTTHE, /NEEE, PR T B AR IR
FHili > % — (JaCVAM) 47l 2 4E B S5
AATEX-JaCVAM. 2021;10(1) :69-76.

A2 (2020) 4, HAREW IR > 5 —
(Japanese Center for the Validation of Alternative
Methods: JaCVAM) &% DEFlisi#nsiid 72T d 3
D ORI ATERRBCIRE L 7.

1) Bhas 42/ la & B iz 4 3K Bt % (Bhas 42 Cell
Transformation Assay: CTA)

2) Bz AR ERCERE Interleukin-8 Reporter Gene
Assay (IL-8 Luc assay)

3) A har vk (Estrogen Receptro: ER) #%
G IEFEWE OB O-00, v MRz T
Z buay v gk (hrER) in vitroidBi BT %
TEREHEILERERTE T4 K9 4~ (Performance-Based
Test Guideline: PBTG493)

—77, JaCVAMIZFEF 17 ) B 76 4% (Organisation
for Economic Co-operation and Development: OECD)
OREEH A ¥4 ~ (Test Guideline: TG) & LT,
UTo3RBEZNEHS L2 LIS L.

1) Stably Transfected Human Androgen Receptor
Transcriptional Activation Assay for Detection of
Androgenic Agonist and Antagonist Activity of
Chemicals: TG458

2) Short Time Exposure In Vitro Test Method
for Identifying i) Chemicals Inducing Serious
Eye Damage and ii) Chemicals Not Requiring
Classification for Eye Irritation or Serious Eye
Damage: TG491

3) In Chemico Skin Sensitisation: Assays addressing
the Adverse Outcome Pathway key event on
covalent binding to proteins, the Amino Acid
Derivative Reactivity Assay (ADRA): TG442C

Zofl, OECDOIEXERMEITIE, HAIZIT O 7 kb
ZRELTBY, 43 (2021) EEUBKOR 7 I8
LTwW5.

1) B2 R0k SRR T G439 s - LbL 3D-Skin Skin
Irritation Test (SIT) DXk

2) MR REBRT G437 e« A ORE B
S OE BB (Bovine Corneal Opacity and
Permeability (BCOP) test method) 5L
BET2E-IN

3) MRABEE S BR T G494 %E - Vitrigel-Eye Irritation
Test (EIT) 58 F #iPRL AR

4) BzRERAEMEABRTG442CHEE - ADRADI R

5) a4t Eintegrated Approaches to Testing
and Assessment (IATA) DPi%E

6) In vitroSu 53R ER Detailed Review Paper (DRP)
D%

7) ZHetER I % F v 7zin vitro BB SE A M BR O
DRP®D %

EH1Z, JaCVAMTIZHEEE# 2 # L <, #HEOR
BikonNy 75— a YREZFFTHIEED TS, £
nolzid, kSR 7)) —= ¥ ZMulti-ImmunoTox
assay (MITA) IL-2 Luc assay, IL-2 Leukocyte
Toxicity Test (LTT) 7 v+t 4 BXWIL-1B Luc7 v &
A, BRI ESBRLbL 3D-Skin SIT, Bz 8 REAEPEAER
EpiSensAB X NADRADS#E 4T 5.

Keywords: JaCVAM, annual report, alternative method

NEEE L REIEFRA G O KRR 2 BT B B S ERAUE:

BHRHIZ BT B i OB

COSMETIC STAGE. 2021:12:32-39.

20134 3 H, ByWERR% L7ALE G052 oE s - %
3 7o REURABEMERY, BAEIZBWTE %L
DA ERICBIERZ 2L L. EASHEICE

WTh, TR, PREEERS O RGEIGE KD RS
WIS 28 RHZOWTIE, PIRL8AE (20064) 7 H19

A B 38 i Joj 7 A0 PR e [ R SRER A it D B
T8 W E ARG R e O BB i 2R HEOE 2858 LR 5 5 B R
W2 HEICEE (Q&A) I22oWwT (B P304
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(20184F) 3 H29H IR ] 1oBWT?, By FERfta ikl
#O(LUF, R oFIHICE U TR T ) B S8 iR
(OECD: Organisation for Economic Co-operation and
Development) %2 X DR SN0 H 5 VI3
YipN) 7= a vy xRS RS EFHI S 23
o 72 B CTH L, YmEOPGFFER L LT
LEZGWEEZRL TN,

S5, BEMILGOKEBFEIIL T LR85 ED
A 23 720, [BEEFAL o 2K G2 G & RHE I 55
2B 2 B E AR ORI A & JaCVAM iF
H#EIZDWT CER234E (20114F) 2 H 4 HeEAE M
MHEBEK) ] omT!, "ENTIRHARBYEBRE
BEf i > # — (JaCVAM : Japanese Center for the
Validation of Alternative Methods) * %%, [FEIRS# 22
R B 56 O WML A& T & 5 1] I Bh I 92 B3 A0 8% i 1 &
(ICATM : International Cooperation on Alternative
Test Methods) &L, fUEEEICBI 2 WA D
T, T, FHPIEB L OUET SNARBEOEY
PEEHE 2 17TV, T OFMIEifEREL AR L T b, BEER
AR D RRHFEER OERIZ BT, JaCVAM®D & —
AR=VIHBRIN TR ERBED LY, @Yk
BEMERL, FERORY T4 7)) 2 FRUIEELRS
BV THIHEHAPR SN2 EEE TERERICHL
JHZEBENL TV,

Keywords : 10, 44 ¥ v A, [EAEE
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Anklam E*!, Bahl MI*? Ball R*?, Beger RD*? Cohen
T*3, Fitzpatrick S**, Girard P*!, Halamoda-Kenzaoui
B*!, Hinton D*? Hirose A, Hoeveler A*', Honma M,
Hugas M™, Ishida S, Kass GE™®, Kojima H, Krefting
I*?, Liachenko S™, Liu Y*°, Masters S**, Marx U™/,
McCarthy T*% Mercer T*°, Patri A*®, Pelaez C**°,
Pirmohamed M*", Platz S*', Ribeiro AJ*? Rodricks
JV*2 Rusyn I'", Salek RM*®, Schoonjans R*’,
Silva P*'®, Svendsen CN*Y, Sumner S*" Sung K*?,
Tagle D*¥ Tong L*® Tong W*°, Eijnden-van-Raaij
JVD** Vary N*'® Wang T** Waterton J** Wang
M** Wen H**, Wishart D**, Yuan Y**, Slikker
W*% Emerging technologies and their impact on
regulatory science.
Exp Biol Med (Maywood). 2022;247(1):1-75. doi:
10.1177/15353702211052280
There is an evolution and increasing need for the
utilization of emerging cellular, molecular and in
stlico technologies and novel approaches for safety
assessment of food, drugs, and personal care products.
Convergence of these emerging technologies is also

enabling rapid advances and approaches that may
impact regulatory decisions and approvals. Although
the development of emerging technologies may
allow rapid advances in regulatory decision making,
there is concern that these new technologies have
not been thoroughly evaluated to determine if they
are ready for regulatory application, singularly or
in combinations. The magnitude of these combined
technical advances may outpace the ability to assess
fit for purpose and to allow routine application of these
new methods for regulatory purposes. There is a need
to develop strategies to evaluate the new technologies
to determine which ones are ready for regulatory
use. The opportunity to apply these potentially faster,
more accurate, and cost-effective approaches remains
an important goal to facilitate their incorporation
into regulatory use. However, without a clear
strategy to evaluate emerging technologies rapidly
and appropriately, the value of these efforts may go
unrecognized or may take longer. It is important
for the regulatory science field to keep up with the
research in these technically advanced areas and to
understand the science behind these new approaches.
The regulatory field must understand the critical
quality attributes of these novel approaches and learn
from each other's experience so that workforces can
be trained to prepare for emerging global regulatory
challenges. Moreover, it is essential that the regulatory
community must work with the technology developers
to harness collective capabilities towards developing
a strategy for evaluation of these new and novel
assessment tools.

Keywords: emerging technologies, regulatory science,

risk assessment
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