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FRIN DFRHITIE, 290-700 nm DR KRIF TEN - AR EIVHERFZ B (MEC) AY 10 L x mol-1 x cm-1 £YK
EFVEBEIODVTABHERBRAERIN TS, SHIC. ROTAITRFERNELIBEICIE. NMEADEEE
EETOILENHIIENRESN TS, N T —FOHMEEFHEIZDULNTIE, in vitro OECD TARAMTARSA
UHFIAAEETH A, EFRBIRVFHEICAEVLTHERREZEDLSICFIATEINODVTOHSFET R
ETFELAL, H2DBEX NAM [CEO<KBERMEBRZRVEREORSHEICET SFEREEI MR
RURVEE MOREAHERKETE-ODE—SEREAETETH D, BRETIHMEAIENONDRTY
FIZRTBIENTES, 1) AEHREDR)H—EL T OECD AEFH L7 1000 L x mol-1 x cm-1 ® MEC
BZML5. 2)BMC 77O—FIZ&B in vitro XBMHEHABNSSRIRE (RIC)ZHXET S. 3 EFSABREE
T EHREABOINLRVREEBEZANTASHEOENRE CHIRE~DEERZEELETET
5. 4)REHEDY RV, 5) RIC WLIRBEEDHEDREMNREIAIRETH S, GETT . RIEIT. BRETH#
HAZFRATH-OIC, BHFRFRVBRERFENED 7T —RARE T1ETT,

Phototoxicity testing is required by European regulations for agrochemicals with
UV/visible molar extinction/absorption coefficient (MEC) higher than 10 L x mol- x
cm™!in the 290-700 nm wavelength range. Furthermore, regulations identify a need of
considering human exposure in case of positive results. While IN VItro OECD test
guidelines are available for hazard characterisation, there is no guidance on how to
utilise positive results in human exposure risk assessments. Our goal was to take a first
step towards developing a NAM based tiered testing approach and a framework for non-
dietary acute human dermal risk assessment for phototoxicity to agrochemicals. The
proposed framework can be divided into a few steps: 1) use the OECD updated MEC

values of 1000 L x mol' x cm™ as trigger for phototoxicity testing; 2) establish a
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reference concentration (RfC) from 1N VItro phototoxicity studies using BMC approach,
3) estimate potential exposure to skin, target organ for phototoxicity, using EFSA
exposure models, product specific labels and skin penetration values, and 4)
phototoxicity risk assessment; 5) refinement to RfC and/or exposure estimates can be
considered. Finally, case studies of a nematicide and an herbicide active substance are

provided to illustrate the proposed framework.
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2021 £ 6 A BFBNIRREBETREREDT-ODEEINT-7SO—F (DASS GL) JIZBTHHIFS
AVE 497 BEFEKRLELT =, 203 & ITS EMIENS 2 DD DA BAARINTLVET, 203 TlE,
DPRA. KeratinoSens™, F£7z1& h-CLAT 7ytAMoFontz 2 DO—HLIERERALT, NF—R (&
EtE JEREAEME) ZFBILET, ITS IX. DPRA, h-CLAT, BLUA UV YIETIILOFERIZROT7EEAL.
EEDQHEHFAFS AT L (GHS) DY T HTI)—(LA/IIB/H M) ZFRILET, ITS TlE. AP UIETIL
&L T Derek Nexus ZfEA9 %A\ (ITSv1 &MFEIEH4) . OECD QSAR Toolbox ZEAY % (ITSv2 &MEIEH
B) ZEMNARETY

{8 < @ in chemico/in vitro 7yt & in silico FRIDRRAA DA IZ5|E#A NS0 . BRIBOEREFD
EEMEOEENDHEREF DIEEDEICOVTIE, RO ELVT RIS AN DS, LHL, Ch
SOIEMDHGENTBIE, FENDO EAFITEEATHIETHRRTHIENTEET,

CCTIE, M DA IZ& B RS BAEED AR I DV TSR AL 14 DD —RR AT AE BN T 5, AT
THNIE. WO DELUS DB RLCE DE  REMNLZ T REIRET D2, EEGHZNT
TO—FEAVT. IO EAFFT7TO—FEETNENISEALT=,

In June 2021 the Organisation for Economic Co-operation and Development published
Guideline No. 497 on Defined Approaches for Skin Sensitisation (DASS GL). There are
two DAs published, known as the 203 and the ITS. The 203 uses two concordant results
from either the DPRA, KeratinoSens™, or the h-CLAT assays to predict hazard
(sensitiser/non-sensitiser). The ITS applies a score to results from the DPRA, the h-CLAT
and an 1N SIIICO model to predict United Nations Globally Harmonized System (GHS)
sub-categories (1A/1B/Not Classified). The ITS can use Derek Nexus as the IN
SI1CO model (known as ITSv1) or use OECD QSAR Toolbox (known as ITSv2).

As limitations of the individualln chemico/in Vitro assays andIn
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silico predictions are carried through to the DAs, inconclusive predictions are possible
for chemicals with results in the borderline range, and chemicals with out of domain
results. However, these inconclusive predictions can be resolved by applying a weight of
evidence approach.

Herein, four case studies are presented, each ‘inconclusive’ for skin sensitisation
potential according to both DAs. A weight of evidence approach was applied to each using
a robust scientific approach to provide a conclusive prediction, where possible, based on

several additional, non-animal lines of evidence.
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ICH M7 TIE, MO FHEIL. 1L VBEERVTHEEFRISNGEE . NITUTHEERK(T—LR
HB)ZAVTIIL. Z0®. FEMROLE1L—ERIFHIEITHHOTVEY . N-ZFAVT IV (NA) [, (Fo1
HONAFTIEAICBVTEVWERERMEE T HRINAENETHL LS EESFT O MMEL TR
SEEBESh TS, COEHMO BRI, Ames assay DESAMETRIEEZ, IED Vitic (n=131) &
U Leadscope (n =70) T—EA—RI[ZF2L—a3 0 LTHRDILETHSD. NA [E. HET BT >EEDHK
NAET YA NHIIEEISEIRSNT-, £21KEL T, Ames assay DRERE A FEREIZFNEN 93~97%.,
55~86% CTdofz, Ames assay DREE (L, FL—MMAAAA (84-89%) EFL A2 FaR—32(82-89%)
ORI THEBAEE[I LGN ol TYMBIUNLRI—DIFBICHEESNT- SO ZEALIGE . REICEE
BEIXRONEMN 72 (80-93%%t 77-96%), Ames DEEE (L, iFEEL T DMSO ZEALIIGEIZELN(87-
88%) , CNEDT—ER—XDMATHD, OECD 471 HAFSAUIZEIEEMmEINT- Ames assay (£, NA
DENAEEERERETILTEVREEZETSEEZLNT:.

Under ICH M7, impurities are assessed using the bacterial reverse mutation assay (.e.,
Ames test) when predicted positive using In silico methodologies followed by expert
review. N-Nitrosamines (NAs) have been of recent concern as impurities in
pharmaceuticals, mainly because of their potential to be highly potent mutagenic
carcinogens in rodent bioassays. The purpose of this analysis was to determine the

sensitivity of the Ames assay to predict the carcinogenic outcome with curated
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proprietary Vitic (n = 131) and Leadscope (n = 70) databases. NAs were selected if they
had corresponding rodent carcinogenicity assays. Overall, the sensitivity/specificity of
the Ames assay was 93—97% and 55-86%, respectively. The sensitivity of the Ames assay
was not significantly impacted by plate incorporation (84-89%) versus preincubation
(82—-89%). Sensitivity was not significantly different between use of rat and hamster liver
induced S9 (80-93% versus 77-96%). The sensitivity of the Ames is high when using
DMSO as a solvent (87-88%). Based on the analysis of these databases, the Ames assay
conducted under OECD 471 guidelines is highly sensitive for detecting the carcinogenic
hazards of NAs.

Research articleOpen access
Quantitative risk assessment of allergens leaching from menstrual hygiene

products

Quinten Marcelis, Alexandra Gatzios, Eric Deconinck, Vera Rogiers, ... Tamara
Vanhaecke

Article 105260

Download PDF

TLILE—EEAR R RS % (ACD) 1&. BKEZDNAICEET 5T EMNEL BEKREETIHMKRALLTRE—
RATIEMERERED 1 DTHD, YD DL -EERABERRK (MHP) DRRIIERH I (Toh TLVEL
. ZHEIFHSTHST DIBICTLIILTUIZELSNTVS A REELHYE T BHEICITEEDLILEE
BN THREENGE N RETLIVT VLB SITREL TR HITITERY., TORR. ZHEXAIFtRESE
[CEZEFRIFTHREELHYET, TS T.AMETIE. FEYDHS MHP #FERAL TSR ELBEESN.
ACD ZRIET HERENHINESHERETHEEBMELTZ, TS T AVRUPEEBERAREEL 518
HDOEFYME MHP Ao BHARERIN- 4 BEOARLGRBERERILENE (a-(VAFILAF /0 B
FILVBERO DL ATV F LT ILTER AYARAED) IZHLTEE) R V5T (QRA) X T 5L
[SLFEL = ABLIZAVRO D 1 DOASAELIAUAFOEC DEIE, QRA TREL:-HBRBEELFHEAT
BY. BRIEEFZERTHAREMED H D, Fi=. thdD 3 DDIELEMT DOV TIERBMEMITGELNEEZ SN EH, BRI
BAEL TV AU TRETUILF—REDFRINDAREENH D, LI-D>T. FYDHSD MHP [TTLILYT
VERTTHEIFEHEEN ACD ICEHETLEMERZ P HDITRIDEE LIS,

Allergic contact dermatitis (ACD) often associated with the topical use of perfumed
products, remains one of the most common chronic skin disorders in Western countries.
Since labelling of scented menstrual hygiene products (MHPs) is not mandatory, women

might be unknowingly exposed to allergens. Given that vaginal mucosae lack the vital
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barrier function of the skin, skin allergens can easily penetrate and become systemically
available and hence women may experience adverse effects in the anogenital region. The
aim of this study was therefore to investigate whether women using scented MHPs are
at risk of sensitization and hence developing ACD. Hereto, a Quantitative Risk
Assessment (QRA) is performed on four well-known skin sensitizing chemicals (a-
isomethyl ionone, benzyl salicylate, hexyl cinnamaldehyde and heliotropine) that were
previously found leaching from five different scented MHPs including tampons and
sanitary pads. The amounts of heliotropine, leached by one of the investigated tampons,
exceeded acceptable exposure levels determined with the QRA and could induce
sensitization. In addition, although no sensitization is expected for the other three
compounds, an allergenic reaction might be provoked in women who are already
sensitized. Labelling of allergens on scented MHPs would therefore help consumers to

prevent adverse effects linked to ACD.
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A BPHEMEAE (PBPK) ET LI BB UVEW RVFHAICEWTERGY—ILTHIEEZLNTL
%, PBPK ETILEYRVFHEISERT 57=-0(2I1%. TDEFEMEZ invivo T—R2ELEKTEIENBETH
%, LWL ALHESRA S D in vivo EYBNET —FDIIGIEEETHY, PBPK ETILDYRVFHE~DER
ZEEICL TS, T TARBE T, PBPK ETILEREESTIAL TYRVFHEISERT 572012,
Modeling uncertainty factor (MUF) EW\S#T -l SR ELELS -, 150 L EMDFAEEEEH L
R, KBEE/ FA—RITin vitro T—2ZERAL. BABEEERE T H°ET. PBPK ETIILOFRIFEEL A
LEFBTEEHALMITLELz, FRIBED 97.5 /S—t A )LIZEDE, MFEFREMRTEEZS 10,
Cmax % 6 ELTMUF #E &Lz, ShbD MUF AT, ERXT7z/—)L A OEE WIRVHEICET
BT —ARRATAERMEL Iz, COMRIZEERZRDITTOA IO L RREHERAVN-SSL5REA
BETHD. LHL. 7=V —RIFHEDERICIZRIBFEEHOAFARTH A EN D, KAV ETHE
invivo T—2ZAVTICmFEFRELFRTIERALY—ILELLTHDS,

Physiologically based pharmacokinetic (PBPK) models are considered useful tools in
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animal-free risk assessment. To utilize PBPK models for risk assessment, it is necessary
to compare their reliability with IN  VIVO data. However, obtaining In

VIVO pharmacokinetics data for cosmetic ingredients is difficult, complicating the
utilization of PBPK models for risk assessment. In this study, to utilize PBPK models for
risk assessment without accuracy evaluation, we proposed a novel concept—the
modeling uncertainty factor (MUF). By calculating the prediction accuracy for 150
compounds, we established that using IN VItrodata for metabolism-related
parameters and limiting the applicability domain increase the prediction accuracy of a
PBPK model. Based on the 97.5th percentile of prediction accuracy, MUF was defined at
10 for the area under the plasma concentration curve and 6 for Cmax. A case study on
animal-free risk assessment was conducted for bisphenol A using these MUFs. As this
study was conducted mainly on pharmaceuticals, further investigation using cosmetic
ingredients is pivotal. However, since internal exposure is essential in realizing animal-
free risk assessment, our concept will serve as a useful tool to predict plasma

concentrations without using IN VIVO data.
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SMR(CHITHEEEMEERE (SAR) &, #BEMIL—ILOREZEAREICL, BEMT7S—rELTa—FiSh
G E . AVV)ABERICEVTRARGEY—ILERD MDA D) AF AT ZDFMED = DTTO—
FHHYETH . BEWTI—MNEBETHEEULTMET OO EXLGTOLREFELEL A COH
BT, BEMTI—MIEET ST EERZTE T 500D 12 OEELIREL, EEEOFTMEATEEICT
5, COEEE. 75D B, EZMMEE., St AD=X L, e EASEE. BIUEMITELSEENIC
ZEOWTW5, 7I—HMIIFEEEFEMERATHEZON ., LY ZLDBEBRERDIEDNERTHILHFDHE
ENTREICHVET  BENLGEEEZTE T SRF— L. EEBSLURHT7T IV r—ao 0sESFH1—
AR—AQAVTHFANMIBEEINFEL . EEOSH. BLUFHBIRF—LDORE LY, BEENFOETES
FRHEE. B IEERICERTHIN—RHTHINPEEIND, ChoDRMEL, ) —K-7o/OXE1X
NYF—REAN D= DEBLMDEANDLSEHEDARICT - FERATEDIGEERET HENTE
%
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Structure-activity relationships (SARs) in toxicology have enabled the formation of
structural rules which, when coded as structural alerts, are essential tools in in
silico toxicology. Whilst other IN SIICO methods have approaches for their evaluation,
there is no formal process to assess the confidence that may be associated with a
structural alert. This investigation proposes twelve criteria to assess the uncertainty
associated with structural alerts, allowing for an assessment of confidence. The criteria
are based around the stated purpose, description of the chemistry, toxicology and
mechanism, performance and coverage, as well as corroborating and supporting evidence
of the alert. Alerts can be given a confidence assessment and score, enabling the
identification of areas where more information may be beneficial. The scheme to evaluate
structural alerts was placed in the context of various use cases for industrial and
regulatory applications. The analysis of alerts, and consideration of the evaluation
scheme, identifies the different characteristics an alert may have, such as being highly
specific or generic. These characteristics may determine when an alert can be used for

specific uses such as identification of analogues for read-across or hazard identification.
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AKHEDEMIE, 452D Zarrin Dasht fICHETAHEHKDKERES LU KD DT VLY ETEEEA
1, ZEFOIVILMDIERE N AR IFHETHS. FKIEAT0 ADOBTRERE 25— AMTHY,
FREMB TEHES LMD, RITEE L. AEMIBDOERLGLHIGFMMNSERFIK 23 BB EE% 23 e
EEL. 2EITol=, KEIREZIZTH DKL, [FEAED Zarrin Dasht #1 Tld, BRAKDKEIFBLAL, L
=D > T KEIBBEWQNIFZENEN 70%E 13% DYV FILTHRREFEICRRTH>f=. BEHUTILD
TVEMREEDTFHEIEL 2.71mg/ll TH B, T7viEP/ \H—F 158 (Hifluoride) D F#H{E(E, F#, 10 1K, &
ATENREN 3.77, 2.77, 233 THY, REMFETHS 1 LYUSL. TEEE/ Y —FIEE (Hinitrate) (& 8.7%
TL2BRED 1 LYUEL, HEE/N\F—FHE% (Hinitrate) £, 10 4£, 10 £, A, FHTEFIEH 1.5, 2.5,
25, 35 THY, FVIEMNF—FEHHSR) F, 1 KYELRYTER. E2THLALIaL—Lav DR,
TVEETERRIE (. BIAZRST AR TOET 1 LYSVIEMN RSN, REBHTOFER, EMELAET
Hifluoride & Hinitrate [CKELHFEEZEZ 5D, AREIXRELHFHEBT LN bh oz A /NN—HZ&
%¢&. Zarrin Dasht TIXEKNEBRTHD, TD L, RS 74 (PCA)DIER, 7vibe pH ORFEIZELY
HENHY, VLMD BEOAA IR pH HEELTWSATEEEA R EINT-. LI=h > T, RitE D
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BRHKERPDIVIEMEZER T H7=0I, BUGHREBLHCEMNHRSIND. T, BRDEREZ
WMo CELTVIEMERBZELT ONEELRFLEEIOND.

This study aims at investigating the quality of drinking water and evaluating the non-
carcinogenic risk of fluoride and nitrate ions in drinking water, and fluoride in tea in
Zarrin Dasht, Iran. We focus on tea since it is the most popular drink among Iranian
people and in the study region. We collected and analyzed 23 drinking water samples
and 23 tea samples from different locations in the study region. Based on the water
quality index, the consumed drinking water does not have a good quality in most Zarrin
Dasht areas. Accordingly, the water quality index (WQI) is poor and very poor in 70%
and 13% of the water samples, respectively. The average fluoride concentration of the
tea samples is 2.71 mg/L. The mean values of Fluoride Hazard Index (HIsuoriae) are 3.77,
2.77, and 2.33 for children, teenagers, and adults, respectively, which are higher than
the safe limit of 1. The Nitrate Hazard Index (HIuiwac) is higher than the safe limit of 1
in 8.7% of the samples. The results of the Monte Carlo simulation demonstrate that
HIsuoride and Hlnitrate are higher than 1 in all the groups, except for adults. According to
the results of the sensitivity analysis, ingestion rate and body weight have a large effect
on Hlsuoride and Hlnitrate, but body weight is inversely associated with sensitivity. According
to the Piper diagram, saline water is the predominant type in Zarrin Dasht. Besides, the
results of the principal component analysis (PCA) show a high correlation between
fluoride and pH, which could be related to the effect of pH on fluoride dissolution and ion
exchange. Therefore, appropriate measures are recommended to be taken in order to
reduce the amount of fluoride in the drinking water resources of this region. Reduction
of tea consumption can also be considered an important factor in decreasing the amount

of fluoride intake.
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fiilk. BEMEZECHEELENE~DOBRERBLLTHBFSA TS, EFREX LR Mk Calu-3 . R
MNMTOFE BRI (Papp) EEETETLHILICKY. —RICHBBEDOERL invitro ETIILEZEZSNTLY
%, invitro EERIFEFEEFH DA N S8, BIEOFELZWEFTMEO TR DF-HIZ(E, FEBEDE
BERETIHNEEND, AR TIE. COBMDO-HICEEMEETHERB (QSAR) ETILEFKT (18
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TORAEIToT=, £, Calu-3 KERICE < Papp EZHFD 57 BEOLEMEEXEHMSINEL, ET
IWERBLUVTRANEToTz, TO%. BB EIREFRIBSF LTAL AT LT X LEHEL-BEEF
ETILOYARNYT—2a3 M EEERAE T H1=0I1C BRATAFEERT7IILTYX LIZE>T 11 OFLR
FERIEL . BABEORAECLY, BARELEZETILIZYARNYT =230 EMITRAMIEWNT, ZhE
NAEBER % 0.935 £ 0.824 LV E LV ERERERL -, LEDHERKY . HEETILIE Calu-3 ZALV=1E
ZWMBED invitro fEBEFAICERTHEII LN TEEINT, SEDBFELLT. S5LE5ETIILOIREE-
WRO-HOT—RRENEFOND,

Pulmonary is a potential route for drug delivery and exposure to toxic chemicals. The
human bronchial epithelial cell line Calu-3 is generally considered to be a useful in vitro
model of pulmonary permeability by calculating the apparent permeability coefficient
(Papp) values. Since in vitro experiments are time-consuming and labor-intensive,
computational models for pulmonary permeability are desirable for accelerating drug
design and toxic chemical assessment. This study presents the first attempt for
developing quantitative structure-activity relationship (QSAR) models for addressing
this goal. A total of 57 chemicals with Papp values based on Calu-3 experiments was first
curated from literature for model development and testing. Subsequently, eleven
descriptors were identified by a sequential forward feature selection algorithm to
maximize the cross-validation performance of a voting regression model integrating
linear regression and nonlinear random forest algorithms. With applicability domain
adjustment, the developed model achieved high performance with correlation coefficient
values of 0.935 and 0.824 for cross-validation and independent test, respectively. The
preliminary results showed that computational models could be helpful for predicting
Calu-3-based in vitro pulmonary permeability of chemicals. Future works include the

collection of more data for further validating and improving the model.
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[ZHETBBRITOILEYEEIE. NAMs DLEHLZFAZEZITANDICERRLH D, €T, BYEBRAE
DF=HDERM /A=~ F—2 v T (EPAA) (T, LEME DR LMFHEIZEH T2 NAMs D FI %5 5 Deep
Dive Workshop 1#BfEL. ARDBREEZRELDD. HHLBDREEXZIETHLEBMELIZ, 7—UY
VT TIE NAM ABREZLDEESHFTHEAINTEY. TO—BIFRFNEMICERTIEEZLNTINDS
CENRERINTZ, EBIT. T—U2av T TlE. NAMs DFERLBRHILFBDZITANEIL KT 51zHIZERUA
CREEEGHMRAETHEL . NS RFZHORMEAITBELGEE, HE. . &YZLOFEFERZR
FEOSMIZHITE2AREHHE=—X, BLU NAMs DR ZHERIZHET5FX vy T I2EIKIDTH D,

New Approach Methodologies (NAMs) are considered to include any in vitro, in
silico or chemistry-based method, as well as the strategies to implement them, that
may provide information that could inform chemical safety assessment. Current
chemical legislation in the European Union is limited in its acceptance of the widespread
use of NAMs. The European Partnership for Alternative Approaches to Animal Testing
(EPAA) therefore convened a ‘Deep Dive Workshop’ to explore the use of NAMs in
chemical safety assessment, the aim of which was to support regulatory decisions, whilst
intending to protect human health. The workshop recognised that NAMs are currently
used in many industrial sectors, with some considered as fit for regulatory purpose.
Moreover, the workshop identified key discussion points that can be addressed to
increase the use and regulatory acceptance of NAMs. These are based on the changes
needed in frameworks for regulatory requirements and the essential needs in education,

training and greater stakeholder engagement as well the gaps in the scientific basis of
NAMs.
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