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INGRUENSEFAF O REFBOIRATILC, RE. EER. B LHEALGERLAGRADFERIELT
A+ FELRASERAINTOET, COTOELNFAY (PP) D —RARBTATIE, 10 RTYTDY—K-7
JAR(RAX) IL—LT—Y&EBEMITRLTVES . TOBEMIE. PP ZETILHRAICRBLIE-EROHEESR
DEREMEFHET 5112, R RIFFTE (NGRA) [ZHEWLTY—F-7HYOR (RAX) DFLWLVFZ FO—FF
5= (NAM) IZE BRI E D SR EHEIL T D ETH D, HERN - MEILFIFEICMZ T, 10218
. bXL a5 /3HR inviro EEBEE. PBK ETILICESEMBET—2. £MEET—4ZRALVT.PP
CHEUME DL RH - E RSB LI, in vitro TERERSK-MRICH TS EEIERMEMIILTLNVE
T ARELDIEEMEIL. U (CL-CHEHED n-FILFILINGRUTHEIAFILINGRY [ TFILISTA
V. TAEWNRGRY ( TFILNGRUTHD, COEFIRRO BMIE. RAX OERLEIL—LT—I%R
WT. RRILEYE PP OERESMHICETHRENET 22X vy T2 BHEAREHATIILETH S,

Parabens are esters of para-hydroxybenzoic acid that have been used as preservatives in
many types of products for decades including agrochemicals, pharmaceuticals, food and
cosmetics. This illustrative case study with propylparaben (PP) demonstrates a 10-step
read-across (RAX) framework in practice. It aims at establishing a proof-of-concept for
the value added by new approach methodologies (NAMs) in read-across (RAX) for use in
a next-generation risk assessment (NGRA) in order to assess consumer safety after
exposure to PP-containing cosmetics. In addition to structural and physico-chemical
properties, In SiliCO information, toxicogenomics, in Vitro toxicodynamic,
toxicokinetic data from PBK models, and bioactivity data are used to provide evidence of

the chemical and biological similarity of PP and analogues and to establish potency
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trends for observed effects 1N VItrO. The chemical category under consideration is short
(C1—C4) linear chain n-alkyl parabens: methylparaben, ethylparaben, propylparaben
and butylparaben. The goal of this case study is to illustrate how a practical framework
for RAX can be used to fill a hypothetical data gap for reproductive toxicity of the target
chemical PP.
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TRETHIDERIL. 2,400 )L7 ILa—/L (DCBA)EE R ELTULVET . L L. DCBA D
ERTFRESHICETIAENLET —R2ERONTVET , TS THRHARETIL, DCBA DR YA DEEL
HARIFRZEZBESMNT S1=0HIZFENELT=. Sprague-Dawley Sz, B45HEM DCBA(0, 25, 100,
400, 800 mg/kg/day) £1E1E 6~19 B HICEBROHRE Lz, ZD%. GD20 [T A THES LEHEHIC
L. BEUIRAZETofz. £EFTVSHRELZTORBOEELFREL. S . NiE. BROFHEERZREL
f=o TDH#ER, 800 my/kg/day DX G5 TIE, RESIVEEEDFLD, HFEOTLLEDEEFELRD
BTz, SHIC. FEIREICEYBERRES SURBEEDORD . BLEESLUEL LBMBOREED
B, BEhLEOBONFREINTz LIzA2T, ShoOMRIZEDE, DCBA DA LB LU HAERIFKAE
[CRAT BEBEL N)LIE 400 mg/kg/ B ERESNT=,

Sore throat lozenges, which are over-the-counter drugs, contain 2,4-dichlorobenzyl
alcohol (DCBA) as the primary ingredient. However, comprehensive data on the prenatal
developmental toxicity of DCBA is limited. Therefore, this study was conducted to
determine the effects of DCBA on pregnant rats and prenatal development. Sprague-
Dawley rats were administered different doses of DCBA (0, 25, 100, 400, and
800 mg/kg/day) daily via an oral gavage from gestation day (GD) 6-19. Thereafter, all
the live dams were sacrificed on GD 20, and caesarean sections were conducted. Live
fetuses and their placenta were weighed and then examined for external, visceral, and

skeletal malformations and variations. Based on the results obtained, dams at
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800 mg/kg/day showed systemic toxicities, including a decrease in body weight and food
consumption, and liver changes. Additionally, this treatment induced decreases in fetal
and placental weights, as well as the increased incidence of retarded ossifications and
full supernumery rib, and the decreased number of ossification centers. Therefore, based
on these findings, the no-observed-adverse-effect level of DCBA was determined to be

400 mg/kg/day for dams and prenatal development.
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1,3- 70T BAMOELESAEMETHY . EFDBE LB LUVREFRICE - TBRESNWSLEYE
TH5%.1,3-TECTVDRAYRVFHE L, FBEERRELIZEFDORRE LUV I REMAN-EERIRR
DEADNCBRBEZEDNF /AT I—D—ICET 5T 2D RESNDHTIC. R+ FFET LIz, 1,3-7
AT DYRIFHHEERET H1=OICIF. PABRELZEDBAABMEZESOHEEICHS ITHTHEEEEEEMIC
ST A EDNBETHS, TD=HIZIE EFDORREHABRETVAEFA DO HRHAE CHONT-. RIEHET
RERORBHIEED /A T—h—ThH5 1,3-butadiene NES OELAFMPDOT—2EFBT 20
ELHd, TOHER, ErDIBE, 9%ER DML aAX KT TEEREZRIE, AT/ OEL FMMIck
2T 3.27 5 7.9 DHEEICH DN M of=, IVRTIE, HEEEMAMAKIZELY, 2 RiFEMS 7.51 DFEH
THhotzo RAARTHON-EENLIEEEE, RABMIRIEZEHTHETIVTERT H/\TA—FIHTE
EOTHEESLERL, AZICEETLSEEZLND 1,3- TAPIURBOEEBEICHIGT 51zOIZFERT
BIENTRETHS.

1,3-butadiene is a known human carcinogen and a chemical to which humans are
exposed occupationally and through environmental pollution. Inhalation risk
assessment of 1,3-butadiene was completed several decades ago before data on molecular
biomarkers of exposure and effect have been reported from both human studies of
workers and experimental studies in mice. To improve risk assessment of 1,3-butadiene,
the quantitative characterization of uncertainty in estimations of inter-individual
variability in cancer-related effects is needed. For this, we ought to take advantage of
the availability of the data on 1,3-butadiene hemoglobin adducts, well established
biomarkers of the internal dose of the reactive epoxides, from several large-scale human
studies and from a study in a Collaborative Cross mouse population. We found that in

humans, toxicokinetic uncertainty factor for 99th percentile of the population ranged
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from 3.27 to 7.9, depending on the hemoglobin adduct. For mice, these values ranged
from less than 2 to 7.51, depending on the dose and the adduct. Quantitative estimated
from this study can be used to reduce uncertainties in the parameter estimates used in
the models to derive the inhalation unit risk, as well as to address possible differences

in variability in 1,3-butadiene metabolism that may be dose-related.
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2020 £, KE EPA [ZFA—T U /N\—SEDERIZHLY, 20 DEBEELEWEIZDOLVT TSCA YR YEHE
ZRRLEL-, COHEICIT HEERBICNA . FBERSE. BIRE. URVDEENFTMIEFEND,
EPAICKDFHBERBOFMEE. FRTELVIFEBVEBISRZITNNT 5O DI EHEEICET HER
1%, BISREBEEHATT S OSHA DIEREEHRL TS, YRVFHEL YRV EEIZET 5D ZEDEHRIKFI
ZRIE. BEXEET BENIRVFHEE . BLEURIEBEICHT-GHRBEEZREDIT TS, EPAIZEST
BEEOBMEEMELLTHEHEINZLOD 1 DHFRILLTILTERTYT , ChSDBRRBISKH T 57128,
5=—XTl&. OSHA [ZERLFARIL LT IILTERDEHLGH LTI T EHRL . KEME—DHRILLT
IVTERFRERERICE VT 1 BERYDEIEMG Y LTI T EERLEL COY TV E A T4RT—
H—EELHERDITRTOFEHBEEFHOIT5EDTLIz, EPA ICKSFHAEIFRAETHTHY . FERE
RAICET 2R MICET HAEMEAH SN, 126 BIDTILL TFEZZY VT DR . BEREICET
% OSHA RILLT LT EREHE (29 CRF 1910.1048) IZEML TLVS I LAVRENT=, REBEE=2Y2 T D=
HDFHEEDRE., EPA PMEELE-EROFTBEREAOHEOFICHVLhEAE. BLUFBEORE
ZEHE- B 5100 ZERFMERICEET HBEMNLGREICDOVNTERT b

In 2020, the U.S. EPA initiated TSCA risk evaluations for 20 High Priority chemicals, as
required by the Lautenberg Act. In addition to consumer exposures, the evaluations
include quantitative assessments of worker exposures, hazards and risk. The EPA
evaluations of worker exposures, and authority over corrective action to address
unacceptably high workplace exposures, overlap OSHA's authority for regulating
workplace exposures. This dual federal regulatory authority for risk evaluation and risk
management, presents new challenges for industrial hygienists, exposure/risk assessors,

and risk managers. One of the chemicals identified as High Priority by the EPA is
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formaldehyde. In response to these challenges, Celanese supplemented its regular OSHA
compliance sampling for formaldehyde with a one-time comprehensive sampling at our
sole U.S. formaldehyde manufacturing facility. The sampling characterized all worker
populations at the facility, including office workers. Although the EPA assessment is
ongoing and may reach different conclusions related to an acceptable exposure limit, 126
full-shift monitoring results demonstrated compliance with the OSHA Formaldehyde
Standard (29 CRF 1910.1048) for health protection. Methodologies used to identify
workers for exposure monitoring, to characterize multiple EPA-specified worker
populations, as well as potential challenges related to the dual regulatory authority for

assessing and managing worker exposures are discussed.
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AAXIALIFIERT O FERKRIESRE (NSAID) THY . BAELIRIEICE DV THROBERICEGH LA SN
BON—HEHTHL, AREDEHIE. ENBONSLCINRINBICE FHA0FLHLOFLTOT7AIL
ZREL., BEFIRNES £ EREZORSZOBEERMBMER (WD) ZHETH_ETHT=, NEIIR
THREINAAXFVALOE—IRER MESLIVIARNLYVE—ELTED o1z, 1 mg/kg & 12 B
FIFRT 20 IR EROBREL-EEORRFFLAIL. IREIE, WESLVINARBTETA T 31 BiE.
113 BB LU 12 B TH>T=, Ff=, AR TIE 1 mg/kg ZHEEIFRIRMNIE S LI-LEOERRFFLIE
50 B TH o1z, 12 BEFEIMERR T 20 EI% 5 LI-LEDMAENBAR VIHEDRET —2ITLEA0F LA LD
WDI [FZhZh 36 BRU 12 BTHoT=, 1=, 24 BREFERT 8 Bk 5 LI-BROMNERET—2ZMALV:
AAFXTHLO WDI (E 12 BEITH =, ChoDFERT, BOERESLIVIIEANODAOFLHLDTE
BiEICET BB ERD, WEEIN-EINBOMEERT SEFDBESTEEHRT 510D WDI Zifit
T30 THS.

Meloxicam is a non-steroidal anti-inflammatory drug (NSAID) commonly prescribed in
an extralabel manner for treating chickens in urbanized settings. The objectives of this
study were to determine meloxicam depletion profiles in eggs and ovarian follicles and

to estimate associated withdrawal intervals (WDI) in laying hens following a single
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intravenous or repeated oral administration. The observed peak concentration of
meloxicam in ovarian follicles were consistently higher than in egg yolk and egg white
samples. Terminal half-lives were 31-h, 113-h and 12-h in ovarian follicles, egg yolk and
egg white samples, respectively, for repeated oral administrations at 1 mg/kg for 20 doses
at 12-h intervals. The terminal half-life following a single intravenous administration at
1 mg/kg was 50-h for ovarian follicles. Meloxicam WDI estimations using ovarian follicle
and egg yolk concentration data following 20 doses at 12-h intervals were 36 and 12 days,
respectively. Meloxicam WDI estimation using egg yolk concentration data following 8
doses at 24-h intervals was 12 days. These results improve our understanding on the
residue depletion of meloxicam from chickens’ reproductive tracts and egg products and
provide WDIs to help ensure food safety for humans consuming eggs from treated laying

hens.
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14C-Caffeine & 4 mg/mL (10 ¢ Licm2) DR E THERWRINEE, OECD TG 428 [THEHLF-T7A—X)L—i#l
s LUREIERREZ AL in vitro 7ytAI2&Y, GLP £# T T 6 ABRETRRRINEERE LT, 5
Eieshf-Fora—)L, HREE, REGEMICKY, BEMZESOEORRIEED L=, (-, ALFF—
PODEEYUTIVIE. ESUF LATRBIMESN =T H A2 T, 2 BORYIRLESRE CTHESNELT, B
REM., BRYRLEIFK. F—BT, %R GT7vEAREICEWTERICELULEURENEREIN, COTY
TADNBENDEBEDBENAETERTELIIENEESNT-, HAARETORINE, thOHAEELYL
5 &M ot, CNITREDTEM/NTA—REHFELHERBIEHYERATLIA, COVID-19 /R TIVJIC
BELI- T IILER O OEHREBEL TS ATEEMAHYET  BITOAETIEHERMICFHEE
ERENTWVEWMEDZERNRERIRDES ICHEER TS ATREMENH D, hIT/oDLETE—REIIR
R BEMRRE (T—FTRAMNYT 1 L2 #BLETE2—REBETHOEIRE)  YTRNFU RO FHEIE.
ERTENTN 6.99%, 7.14%. 99.13%T. 5 HERFTDH T YTl 3.87%. 3.96%. 99.00% TH 1<,

The dermal absorption potential of 4C-Caffeine applied as a 4 mg/mL concentration
(10 pL/cm? finite dose) was investigated in six laboratories under Good Laboratory

Practice conditions using an OECD TG 428-compliant IN VItrO assay with flow-

through cells and split-thickness human skin. Potential sources of variation were
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reduced by a standardized protocol, test item and skin source. Particularly, skin samples
from same donors were distributed over two repeats and between labs in a non-random,
stratified design. Very similar recovery was achieved in the various assay compartments
between laboratories, repeats and donors, demonstrating that the assay can be robustly
and reliably performed. The absorption in one laboratory was 5-fold higher than in the
others. This did not clearly correlate with skin integrity parameters but might be
associated with an accidental COVID-19 pandemic-related interruption in sample
shipment. It is possible that other factors may affect dermal absorption variation not
routinely assessed or considered in the current method. The mean receptor fluid recovery,
potential absorption (recovery in receptor fluid and skin except tape strips 1 and 2) and
mass balance of caffeine was 6.99%, 7.14% and 99.13%, respectively, across all and 3.87%,
3.96% and 99.00% in the subset of five laboratories.
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BB - EYFELUEICE D) —R-7I/OR(F, £ H5EHTHMOREFRLLTHFIATOET . EE
ML E Y E) R VRO EARNAARELTIE, V—F7IVAREHEEAER. TCHOCEELEREH
HEEIENEZONET, ZTO T BENICHELULE-RAA L EVEOEEEZRBLBREICE OEH
ER%E. ZMES I OVWTHLET AT V—RF7I0REFZBRFELI, ARETIE, M)YOY 2 LZ0H
EFELUME THEHC /O EKY 1-chloro-3-(4-chlorophenoxy)benzene DRFEMEEREIRL. FJoOHY
LEEBELYMETHLO/OY L DFEEELRIEL . invito O /SVZROFER. M) oOdy
EDURFUITHABLTALRATR—LEHMOESENMRE SNz, T, FFEROILATA—LLRILORED
&, ~yoag eSO TURE LB TRIEE Thorlz, oI, RIS 5 oa3r Looady
DRBLAIERBETH -, ChODRERERETHE, MO 070890 (F, REOERERE
FEMHOEEIETI LN TREIND. BFEOREBEREEET —SEEERTHE BADOTFRRRE S
ERLZDEEEICELTEZATHS. COLSIC. AMREE. EEMNEEMEYRVFEICHT)—F-7
IORZERAW-SHERLBRZEEOLBEOFERNERL.

Read-across based on structural and biological similarities is expected to be a promising
alternative method for assessing systemic toxicity. A concrete strategy for quantitative

chemical risk assessment would be to stack read-across case studies and extract key
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considerations from them. Thus, we developed a read-across case study by comparing
the toxicological effects based on adverse outcome pathways and exposure levels of
different structurally similar chemicals for a target organ. In this study, we selected the
hepatotoxicity of triclosan and its structurally similar chemicals including diclosan and
1-chloro-3-(4-chlorophenoxy)benzene. The results of In vitro toxicogenomics showed
that disorders of cholesterol synthesis were commonly detected with both triclosan and
diclosan. The decrease in hepatocellular cholesterol levels was similar in the cells treated
with triclosan and diclosan. Furthermore, the exposure levels of triclosan and diclosan
for the liver were similar. Collectively, these results suggest that triclosan and diclosan
show similar toxicological effects and severity of hepatotoxicity. Considering the existing
repeated dose toxicity data, our prediction results are reasonable regarding the
toxicological effect and its severity. Thus, the present study demonstrated the usability
of comparing toxicological effects and exposure levels using read-across for quantitative

chemical risk assessment.
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HSV-1/hPD-1 (&, BHIANILRRDAJLR 1 B EER PD-1 HAESID 2 DOFEAIE—MSERINTLVE
7. BHEEOAREBNELTREASNETFROA ATV IINLAERETY  ARBOBMIE. 7
RIZB B2 TDEMEHRET HETHo=, BEKSHMHERBRTIE, 4.0x 107pfu/I I RERELE-BMT
[F. EEOEREBHEREBERSNG,Nof -, REZSHMHHERTE, 1.0 x 107, 2.0 x 107, 4.0 x 107
pfu/R I REFHANE S LTz HSV-UhPD-1 (&, £ E®HEOFRAIHMEHLRER SRRICEETLHEEZDL
NEZ—EHMOFRBEMBELERE, BRAR, AE B2 MRELCFEE TUUARBRY, RERGELS
NIEEED A TERENBIFTHoz. £z, HSV-1/hPD-1 AESHERL, £EAR, ATEE, I, D, BBREIE
BEUREY /N, RE, ZIREEEH, MRICHERL, RLITHERTEINEINEZRARDLHIZ, YIREH
WE AR BN THONT-, TORE . RAME 4.0 X 107pfu/X VR EESMHE 1.0 X 107pfu/< IR
D2 O2NREFHIEFEEIN . BESADRESHEITRITONSEITGYEL, COMBET—21E. HE
TORERZE (IND) REFIZRIILELT=,

HSV-1/hPD-1 is composed of engineered herpes simplex virus type-1 and two inserted
copies of the human PD-1 antibody sequence. It is a novel oncolytic virus product

designed to cure malignancies. The objective of this study was to estimate its toxicity in
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mice. In the single-dose toxicity study, no mortality and abnormal symptoms were
observed in animals injected with 4.0 X 107 pfu/mouse dose. In the repeat-dose toxicity
study, HSV-1/hPD-1 in animals intramuscularly treated with 1.0 X 107, 2.0 X 107, or
4.0 x 107 pfu/mouse doses was well tolerated in terms of clinical observation, body weight,
food consumption, hematology and biochemistry indexes, T lymphocyte counting,
immune reaction, and organ weight, except for some histopathological changes, such as
the irreversible degeneration of the sciatic nerve, which was considered related to the
adopted administration route. Synchronously, a biodistribution study in mice was
performed to examine whether HSV-1/hPD-1 could spread to the injection site, gonads,
liver, lung, heart, mesenteric and inguinal lymph nodes, skin, dorsal root ganglia, and
blood, and then be gradually eliminated. Thus, two safety dose levels—the maximum
tolerance dose of 4.0 X 107 pfu/mouse and the no-observed-adverse-effect-level dose of
1.0 X 107 pfu/mouse—were determined to help design patients’ dose regimens. Our
research data have been successfully accepted for investigational new drug (IND)

application in China.
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Cizolirtine 1%, EBEH LUVRKIEDBEFELL THARFEINT= Substance-P & U Calcitonin gene-related
peptide DM H RAETZE TH S, CD-1 92X 40, 90, 200 mg/kg/H, Han Wistar 5k < 40, 90, 200
mg/kg/H, 40, 110, 160 mg/kg/B% 1 B 1 [@, &£ 104 AREOKREL, EAAMEFHELIz. YDR, 5
yhELITHREICRELEBMEMNROONT, IVATIE, PVIILFUODEEIZLY, EREDH TEE
BRERBESLUABEASEMLZA, CNIEEMETILHEORERORECEETSEEZ LN, TYFT
1. FrfifaDREX, Z2fafk . BRI RO FRAEFEOEINICEREL T, M CHARE. HTROFEEHIEM
L. REEOFEMLTERFEICLIFRBEOBMNELUVTNITRESIBEXRIEEDBEENRE SN, YU
FUOREROABREICIYTIRARERVZYMFECHESN-EEMRE. BRESENGIEERSY
AN=XLIZEELTWSEZEZ LN ER~ DB BTSRRI TH S,

Cizolirtine is a substance-P and calcitonin gene-related peptide release modulator
developed for the treatment of pain and urinary incontinence. To assess its carcinogenic
potential, cizolirtine was administered by oral route once daily for up to 104 weeks to

CD-1 mice at doses of 40, 90, or 200 mg/kg/day, and to Han Wistar rats at doses of 40, 90
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or 200 mg/kg/day to males and 40, 110 or 160 mg/kg/day to females. There were
treatment-related neoplastic findings both in mice and rats. In mice, administration of
cizolirtine was associated to an increase in skin fibrosarcomas and sarcomas among
high-dose males, considered secondary to increased aggression and specific to the animal
model. In rats, there was an increased incidence of liver adenomas in males and females,
and carcinomas in males, in association with an increased incidence of hepatocyte
hypertrophy, vacuolation and clear cell foci, and considered related to sustained long-
term enzyme induction resulting in increased liver metabolism and associated
hypertrophic changes. The observed neoplastic findings in mouse skin and rat liver after
life-time oral administration of cizolirtine are considered related to rodent-specific non-

genotoxic mechanisms of questionable relevance to man.
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CIHE. KETRREARFEMAEFFRI(EUA) . EU EXE TIESEHFERFEEF I (CMA) 2 E DRZEEFIFAL T,
COVID-19 I BT IF UIREOEBENDBEEZMREICT DRBENRAESATOFET LML CDES
BRAIE[AOIFRREBRNAERESATEY . AH A BORAISERE B ELSNHHBROBOEEIE
DLTWEDEIDERARDI=HIZ. 6 FEED I IF . 7 BEOEYFEHEA (/90 —FILIREIMADD)
ABEOBRDFREICONTLELA—LEL, TORR. BAIK/—ITHAHZENASA o=, I T,
SARS-CoV-2 [Zxt9 5F AME R —EORERME/ AN (LEET LB/ EYEHERBNTH
N 3DDIEEMIFRATRTIZENT—HEEMERER. mAbs BLWED FILEMDENBIRERER. 7OF>
BEVEDFOEFESHRER. SHITED FOERFEERRLITON-. HRORAXGEEMFAFKEEL
BDIE. TIFULERFILEMTIE. TNTNBEFEDO TV I+—LEM OO TOS S LTH AT
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Therapies have been developed in the last couple of years to allow vaccination against,
or treatment of patients with, COVID-19 using pathways such as Emergency Use
Authorization (EUA) in the USA and Conditional Marketing Authorization (CMA) in the
EU and UK. However, nonclinical studies were performed to allow such authorization
and these were reviewed for 6 vaccines, 7 biological (monoclonal antibodies [mAbs]) and

4 small molecule therapies to examine whether the number and types of studies normally
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needed for regulatory agency authorization have been reduced. Results showed that the
short answer is generally no. Thus, a battery of immunogenicity/efficacy or related
pharmacology/biological activity studies showing utility against SARS-CoV-2 were
performed as well as general toxicity studies across all 3 compound classes along with
pharmacokinetic studies for mAbs and small molecules and, reproduction toxicity testing
for vaccines and small molecules; additionally, genotoxicity testing occurred for small
molecules. What was different from conventional, lengthy drug development, was that
for vaccines and small molecules, leverage to existing platform technology or data
available for other development programs, respectively, occurred. Recognition that mAbs
can target the spike protein leading to neutralization allowed rapid development into

clinical candidates.
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Cyanides are highly toxic chemicals found indoors and outdoors, in air, water, and soil.
Environmental exposures often are to mixtures of cyanides with other environmental
pollutants. Interactive toxicology is the study of the toxicity of a chemical when it occurs
with other chemicals or stressors. Such interactions can modify the joint toxicity of a
given mixture. Several binary mixtures of cyanides have been studied in humans and
animals to develop antidotes, and their mechanism of action is well understood. We used

this limited binary weight of evidence to evaluate the toxicity of untested mixtures,
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extended it, and applied it to complex environmental mixtures to advance methods for
joint toxicity assessment. Federal agencies and local entities provide guidance to
evaluate such exposures in the absence of specific data. The objective of this paper is to
illustrate use and applicability of ATSDR's framework for evaluation of environmental
mixtures, specifically the use of weight of evidence in Tier III, using cyanide mixtures as
examples. The results show, for certain cyanide mixtures for which data are available,
interactions can be evaluated with a high degree of confidence. For complex mixtures
that contain unidentified components, such as found in fires, similarity-based grouping

risk assessment is proposed.
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The present study deals with the assessment of acrylamide levels, dietary intake and
toxicity associated with food products which constitute the main components of a
Lebanese breakfast including bread, crackers, toast and kaak. Quantification of
acrylamide levels was performed on a UPLC-MS/MS spectrometer and upon correlation
with the results of a community survey, the carcinogenic and neurotoxic risks associated

with the dietary intake of acrylamide were calculated.
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The average exposure to acrylamide from the investigated dietary products was found to
be 5 times higher than the intake of 0.08 pg/kg-bw/day, as estimated by the NFCA
(Norwegian Food Control Authority) and 3 times higher than the intake of 0.14 ng/kg-
bw/day as set by the WHO (World Health Organization). MOEx and MOE¢ (Margin of
Exposure for neurotoxic and carcinogenic risks) values ranged between 290 and 556, and
between 449 and 861 respectively.

Kaak, Crackers, and Toast appear to pose no neurotoxic or carcinogenic risk of concern
among the entire population as well as the individual age groups. French bread and
Lebanese bread pose different levels of carcinogenic risk among the entire population as
well as various age groups. The results also indicate that 24% of children, 4% of young

adults and 8% of adults are at both neurotoxic and carcinogenic risks.
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Pinus halepensis Mill. seed (Pinaceae), popularly known as “Zgougou’, is widely
consumed in the Mediterranean countries and used traditionally in the treatment of
some diseases such as bronchitis, rheumatism, infection, and inflammation. The present
study aimed to evaluate the oral safety of cold pressed oil of P Inus halepensis Mill.
seeds (COPHS) by acute and 28-day repeated dose toxicities studies in Wistar mice and
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rats, respectively. In the acute toxicity study, oral administration of COPHS to mice did
not provoke mortality or any toxic signs at doses up to 5000 mg/kg bw. After
administration of COPHS at doses of 250, 500, and 1000 mg/kg bw/day for 28 days, no
abnormal changes were observed in body weight, water intake, food consumption, organ
weight, blood haematological, serum biochemistry parameters, and histology profile.
Furthermore, there was no animal death or any symptom of toxicity in any group during
sub-acute toxicity test period. Our findings demonstrate that COPHS is relatively non-
toxic and has a large safety margin (>5000 mg/kg). The results of the present research
provide basic reference data for food consumption and for future In Vivo screening of
biological and pharmacological properties of cold pressed oil of Pinus
halepensis Mill. seeds.
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The carcinogenicity and developmental toxicity of unrefined mineral oil is related to its
3—7 ring polycyclic aromatic compounds (PAC) content. Therefore, refining operations
focus on the targeted removal PAC from mineral oil that may contain aromatics of low

toxicological concern. There are thus, two types of aromatic substances in mineral oil:
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hazardous and non-hazardous. The first type consists of 3—7 ring PAC which may be
naked (unsubstituted) or lowly alkylated. The second type or non-hazardous consists of
1-7 ring aromatics with high degree of alkylation or lack of bay or fjord regions. Although
these are toxicologically different, they may both elute in the same fraction when using
chromatography. To understand how these two aromatic types are related we have
assessed the entire mineral oil refinement process by measuring total mineral oil
aromatic hydrocarbons (MOAH) content by chromatography next to regulatory hazard
tests which focus on 3-7 ring PAC. MOAH content is positively correlated to its molecular
weight resulting in aromatic content bias for high viscosity substances. Hazard to 3-7
ring PAC is best controlled by the validated IP346 or modified Ames test. We explain the
concept of high vs low alkylation by shortly reviewing new data on alkylated PAC.
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The Steering Committee of the Alliance for Risk Assessment (ARA) opened a call for
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scientists interested in resolving what appeared to be a conundrum in estimating of the
half-life of perfluorooctanoate (PFOA) in humans. An Advisory Committee was formed
from nominations received and a subsequent invitation led to the development of three
small independent working groups to review appropriate information and attempt a
resolution. Initial findings were shared among these groups and a conclusion developed
from the ensuing discussions.

Many human observational studies have estimated the PFOA half-life. Most of these
studies note the likely occurrence of unmonitored PFOA exposures, which
could INflate values of the estimated PFOA half-life. Also, few of these studies
estimated the half-life of PFOA isomers, the branched chains of which likely have shorter
half-lives. This could deflate values of the estimated linear PFOA half-life.
Fortunately, several studies informed both of these potential problems. The majority
opinion of this international collaboration is that the studies striking the best balance in
addressing some of these uncertainties indicate the likely central tendency of the human
PFOA half-life is less than 2 years. The single best value appears to be the geometric
mean (GM) of 1.3 years (Zhang et al., 2013, Table 3), based on a GM = 1.7 years in young
females (n =20) and GM = 1.2 years in males of all ages and older females (n = 66).
However, a combined median value from Zhang et al. (2013) of 1.8 years also adds value
to this range of central tendency. While the Collaboration found this study to be the least
encumbered with unmonitored PFOA exposures and branched isomers, more studies of
similar design would be valuable. Also valuable would be clarification around
background exposures in other existing studies in case adjustments to half-life estimates

are attempted.
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In current European non-dietary risk assessment for bystanders and residents, one of
the plant protection product exposure pathways to be addressed is vapour inhalation. At
present, active ingredients are grouped according to vapour pressure and assigned
corresponding values. Risk assessments are driven by only two default air concentration
values. Sampling is inconsistent, background data are sparse and many factors having
an impact on air concentrations are not considered. Within the changing regulatory
landscape over the last 20 years, criteria for volatility grouping and consequently for
vapour exposure estimation have been applied heterogeneously.

Here we review the background data currently used in the exposure assessment
guidance to demonstrate the arbitrary nature of derived air concentration values and
their inconsistent application in exposure assessment. In doing so we discuss air
concentration from a risk assessment perspective and how active ingredients are
grouped according to vapour pressure. We examine the database which at present forms
the basis for predicting inhalation exposure to PPPs, particularly the two concentration
levels driving risk assessments, and we discuss several other factors having an impact
on air concentration.

In conclusion, we recommend an urgent revision of the default air concentration values

and assumptions applied in assessing vapour exposure.

Review article
Dose response effect of chemical surface concentration on percutaneous

penetration in human: In vivo + in vitro
Le H.D. Do, Rebecca M. Law, Howard I. Maibach
Article 105186


https://www.sciencedirect.com/science/article/pii/S0273230022000733
https://www.sciencedirect.com/science/article/pii/S0273230022000733

HEDREL. RERABRLA-YOEROEELLTERIN. RKERRODEEZLGERTH D, Z<{DIFE.
X ETIE—DDRELMEON TGN, —BILGIETURICEDCERICKY . REEZEET ST
ETHRERENEDLIITERMITEEN, IBINT H0. BT ENETFRTEENFRETHS, T
T WA EYEZEMERH-YORELIERHIEELEICREICEDLIIEBRT HNET IL—TEL.
MRREHEICH T EEBEEFRILEVERIZOVTERET S,

A=)

BROMRREIL. RELEMEREOELS, EFORKRE - RINICHEEZRITTETNIE, ThIEE
DEIEBDEON ? ERMICIE. EMEEIERMMITEGESE. RINDERELEELZTNICHALTEE
ERITEDOMN 2 FE - BLEITHNIE, EQLIIEET DM ?

MRAE

1965 £ 1 A A5 2020 £ 10 AIZHFT. PubMed, Google Scholar, KEIEREXERF. HEERERF
ZER2 MNERREHBICTBVTERRSNRBRRRIRBERFERE L, BRF—T—FE A+ R
IR-i2#E ] +em+ [N - ABE1O#AEHEELT=,

19 BEDILEYMEDSSH.5 BE(TRANRTAY  EFAILFIY  REER. ILVTOTrvTITFIL Y
TV EREOEMEELITRINEAHDL, 1 BEQ-ThFO IR/ — L) (FREDEMEELIZTIFVIR
MiB LTz, 13 #& (Basic Brown 17, AV DA £ Benzophenone-3. Benzoyl Peroxide. 7R .
Hh7z A2 Climbazole. Diclofenac, T#/—JLF7=X . Ibuprofen, N-Octylamine. 2-phenoxyethanol, 2-
pyrrolidone) (XBED LR ICHESTIZVIRMNEMT HIEMNRSNELT,

ham

BRI, ME. 5K, KEORHEORDBEERITKET S, ChoDRFMHERETHIERERNZITH
(&, in vitro F7z[& in vivo DT —4LL T, HEIOWINEFT[ETS5VIREERICT AT HLITTERL,
BEEDT-HO DENETFRETIVICHET BH1IC. LYBLDOERT 4, $FIZin vivo DT—EHEHTT5
nTd,

The concentration of a formulation, defined as the mass of applied chemical per unit of
skin surface area, is a key variable of skin absorption. Often only one concentration is
available in the literature, hence a general evidence-based theory could allow prediction
of how altering the concentration would produce a linear, increased, or decreased relative
permeation. Here, we group topical chemicals into groups of how they permeate the skin
when we increase or decrease their concentrations per unit area and discuss why we
would like to predict their permeability in ranges of studied concentrations.

Purpose

Our research question is: How, if at all, do changes in surface chemical concentration
affect percutaneous penetration/absorption in man? Specifically, as the drug

concentration is relatively increased, is the rate or extent of absorption proportionally



affected? And if so, how?

Methods

We searched PubMed, Google Scholar, the United States Food and Drug Administration,
Scientific Committee on Consumer Safety, and the European Food Safety Authority for
approved transdermal delivery systems from January 1965 to October 2020. Search
terms included combinations of the following words:
topical + [absorption/penetration] + cm + [human/man].

Results

Of the nineteen chemicals identified, five (testosterone, hydrocortisone, benzoic acid,
fluazifop-butyl and lindane) showed decreased percent absorbed with increased dose, one
(2-butoxyethanol) showed decreased flux with increased concentration, and thirteen
(Basic Brown 17, benzene in gasoline, benzophenone-3, benzoyl peroxide, boric acid,
caffeine, climbazole, diclofenac, ethanolamines, ibuprofen, N-octylamine, 2-
phenoxyethanol, 2-pyrrolidone) showed increased flux with increasing concentrations.
Conclusion

Dermal absorption depends on the interaction between the characteristics of the
substance, the vehicle, and the skin. Without experiments investigating these
characteristics, we cannot accurately predict the percent absorbed or flux of a
formulation without in vitro or in vivo data. More experimental data, especially in vivo,

is mandated before a highly efficient prediction model will be reached for validation.
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Addressing inter- and intra-species differences in potential hazardous effects of
chemicals remains a long-standing challenge in human health risk assessment that is
typically addressed heuristically through use of 10-fold default “uncertainty” or “safety”
factors. Although it has long been recognized that chemical-specific data would be
preferable to replace the “defaults,” only recently have there emerged experimental
model systems and organisms with the potential to experimentally quantify the
population variability in both toxicokinetics and toxicodynamics for specific chemicals.
Progress is most evident in the use of population IN VItro human cell-based models
and population IN VIVO mouse models. Multiple case studies were published in the past
10-15 years that clearly demonstrate the utility of such models to derive data with direct
application to quantifying variability at hazard identification, exposure-response
assessment, and mechanistic understanding of toxicity steps of traditional risk
assessments. Here, we review recent efforts to develop fit-for-purpose approaches
utilizing these novel population-based IN VItro and IN VIVO models in the context of
risk assessment. We also describe key challenges and opportunities to broadening
application of population-based experimental approaches. We conclude that population-
based models are now beginning to realize their potential to address long-standing data

gaps in inter- and intra-species variability.
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