Reg. Toxicol. Pharmacol., 2026; 167:

Editorial board
Editorial Board
Article 106073
View PDF

Commentary
Discussion
Lack of significant risk from everyday dietary nickel: Rethinking the application of

oral toxicity reference values
Michael D. Dutton, Chris Bacigalupo
Article 106055

HUSRBETRV) LI BREENELLGVEFHINIBERAEDORITTHL, TRV (FIREFBEELE
DEREPLEZDMMDYRIR—ZFHICAL LGNS, EROE DRHFENKELLZv7IIL(NDTRV [E, B
BE— v/ LK (NSHH) 2 OBBEL-SVbDBEET —2EFEAL TS, Chio® TRV [, REBEA
=9 VEERL TV EWSETR (RIBIZIEZZSTIFEWD) DEENSHH A—RDE S5 E5T=v/7 )L
BIR—RIZEBLI-LDTHD, HERNSENEERFEADIMEICLY . HEDENSAITRT—OTHE
SNAHEEERERE-V/7ILEMEZTES TRV BERESNDIEFNELT, FERELT. BEFPICX
RITHFEET S NI NEMERURVICE ST 5L > TRBEINDSEREIBLITL S, IRE—ARAY RV FHTE
FRATHAERBEENEZEC IZETO=Y7 )L TRV BAL. KEEFAZA (IOM) D RfE LB
TH5, IOM [TBEDREZICHET BT EONITLGL CLAREVR VI AEE= v/ IILIEELTD
BEIERICEET HLERLTVS, A=y 7ILEICEDCTRY [ BEO=v IILEEREBLITX
SNBHRETHD,

Abstract

Toxicity reference value (TRV) is a general term for an exposure limit below which health
impairment is not expected. TRVs are used to develop environmental quality standards
and for other risk-based activities. Nickel (Ni) TRVs developed by several influential
regulatory agencies have used toxicity data from rats orally exposed to nickel sulfate
hexahydrate NSHH). These TRVs converted doses from an NSHH-basis to an ‘as-nickel’
basis, under the belief that controls received no Ni, which is not the case. The
extrapolation from a point-of-departure to a human-relevant limit has resulted in TRVs
that are, in some instances, less than the estimated normal daily dietary nickel intake

observed in certain human life stages. As a result, Ni that is present naturally in food
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has been incorrectly believed to be contributing to human health risk. The now common
risk assessment practice of applying these Ni TRVs on an ‘inclusive of baseline diet’ basis,
contrasts with the Institute of Medicine (IOM) perspective that there is no evidence of
adverse effects associated with a normal diet: rather, human health risk is associated
with excess nickel intake as soluble nickel salts. TRVs based on soluble Ni salts are to

be distinguished from the normal Ni-containing diet.
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Abstract

An extensive toxicology database demonstrates talc exhibits the defining characteristics
of poorly soluble, low-toxicity particles (PSLTs), including slow dissolution in biological
fluids; macrophage-mediated clearance as the key determinant of lung residence time;
significant inflammatory and proliferative responses only at lung burdens that overload
normal particle clearance capacity; and, lung tumors in rats—but not in mice or
hamsters—under conditions of excessive overload. This profile mirrors that documented

for other PSLTs, such as titanium dioxide, carbon black, and diesel soot. Consistent with
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other PSLTs, talc has not been associated with increased lung cancer risk in humans,
even after prolonged occupational exposure. Collectively, these observations demonstrate
adverse rat lung responses to talc and other PSLTs are a consequence of lung overload
rather than intrinsic toxicity, and the tumor response is unique to rats. Accordingly,
hazard classification and risk assessment for PSLTs should explicitly consider the
overload-dependent nature of responses. In the absence of evidence for intrinsic
carcinogenic activity, lung tumors occurring only in rats and only under conditions of
lung overload should not be interpreted as evidence of a human cancer hazard. Despite
the well-established understanding of overload-driven PSLT responses in rats, recent
IARC and ECHA/RAC evaluations interpreted rat lung tumors in the NTP study as
evidence of inherent carcinogenicity. These assessments did not rigorously account for
the PSLT properties of talc, the extensive evidence on lung particle overload, or that
tumors occurred only at lung burdens greatly exceeding normal clearance capacity.
Consequently, interpretations of the NTP findings conflict with the current state of the

science.

Research article
Occurrence and dietary risk assessment of pesticide residues in bananas and
kiwifruits from Turkey

Fatma Oznur Afacan, Nimo Hussain Yussuf, Tuba Buyuksirit-Bedir, Cagla Kayisoglu, ...
Bulent Kabak
Article 106037

AMETIE, MLATIRFESNTWSNFTFEXDVATIL—VIZETEEERBYORERREBETIRIE
Sl LTz, &5 50 D/ANFFHTILE B0 DFIATIL—YHY 2T )LIZDLNT, LC-MSIMS i&ZZEFALVT 235
TBHEOERERBMESTT LIz, DAL, BN SANTE/11312/2021 HARSAVIZSERITEHL ., BRiFAE
IRE, HFAREERNDOEE. +9LBREERL . BEERBYMENFTFTHUTILD 82%., F 747 )L—IHY
TILD 46% THEHIN ., TNETN 28%E 30% DY FILH EU R AEBELEE (MRL) ZiBiBLT=, /A7
TIRMTOATHVETIFYEADRLBREICEREHSNALEYTHY . F VATV —IYTRETEEITIRE
DOOI— A ELEBYTH ol RERUFELHERRWF R (ELTHLOLIaL—2aV) ZRHNVEIE
HROBETMETIE. RABLIWDREOVTNICENTHEEERIES (HIc) AREIE 1 #XIEIZTESZL
RSN BERMET UV I2EY BELAIEERY THHIENHSHIZARY  AFFITDOVTIERA
EINED 95 /18—t 54l Hic fERZENEHN 0.0068 ST 0.0094, FVATIL—YIZDLTIE
0.0013 &LV 0.0033 THY., BRZL T TLEEMNLGRRIRIFITOTHTHLHEN RS
f=o RMERERH(HQa) XA TIIMA 1 KRB THo1=A . B—DFVA/TIL—IYHUTILITENTIY



https://www.sciencedirect.com/science/article/pii/S0273230026000103
https://www.sciencedirect.com/science/article/pii/S0273230026000103

REHAHILTIZEDINEADBEMNLZRAKIAS (HQa > 1) AERINT-. ChIIREOBRELEHTIZEL
T HBLEFICHLTREEYRINELDEHEMENH D EETEL TN,
Abstract

This study assessed the occurrence and dietary risk of pesticide residues in bananas and
kiwifruits marketed in Turkey. A total of 50 banana and 50 kiwifruit samples were
analyzed for 235 pesticide residues using LC-MS/MS. The analytical method exhibited
satisfactory recoveries, acceptable precision, and adequate sensitivity, in full compliance
with the European SANTE/11312/2021 Guidelines. Pesticide residues were detected in
82 % of banana and 46 % of kiwifruit samples, with 28 % and 30 % of samples exceeding
the EU maximum residue levels (MRLs), respectively. Triadimefon and fenarimol were
the most frequently detected compounds in bananas, while acetamiprid and cycloate
were the predominant residues in kiwifruits. Chronic dietary exposure assessment,
conducted using both deterministic and probabilistic (Monte Carlo simulation)
approaches, indicated that chronic hazard indices (HZ¢) remained well below the
threshold value of 1 for both adults and children. Probabilistic modeling revealed right-
skewed exposure distributions, with 95th percentile Hlc values of 0.0068 and 0.0094 for
adults and children, respectively, for bananas, and 0.0013 and 0.0033 for kiwifruit,
thereby confirming negligible chronic health risks even under high-exposure scenarios.
Acute hazard quotients (H@a) were generally below 1 for adults, whereas a potential
acute risk (H@Qa > 1) was identified for children in a single kiwifruit sample due to
indoxacarb, indicating that acute concerns may arise for vulnerable populations under

worst-case exposure conditions.
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Abstract

MN-nitrosamines are DNA alkylating agents found in food, cosmetics, tobacco products
and, more recently, drugs. Following Cytochrome P450 (CYP)-mediated metabolic
activation, these compounds cause DNA damage and mutations. Unlike well-
characterized compounds like MArnitrosodimethylamine (NDMA), data on the
genotoxicity of nitrosamine drug substance-related impurities (NDSRIs) remain limited.
Given their regulatory relevance, this study assessed the genotoxic potential of three
NDSRIs —AMrnitrosobetahistine (NBH), Mrnitrosofluoxetine (NFluo), and M
nitrosonortriptyline (NNT) —compared to NDMA. The NDSRIs demonstrated distinct
DNA methylating potential, confirmed by elevated levels of N7-methyl-deoxyguanosine
(N7MedG) and (¥-methyl-deoxyguanosine ((¥-MedG) in a DNA alkylation assay with
metabolic activation. Recombinant CYP isoforms contributed differentially to the
bioactivation of each NDSRI, highlighting enzyme-specific pathways of toxification.
Subsequently, we demonstrated that all NDSRIs cause DNA methylation adducts (NV7-
MedG > (3-MedG) in primary rat hepatocytes, with generally higher levels than those
caused by NDMA. Consistently, the NDSRIs generated more DNA strand breaks than
NDMA, which followed the DNA adduct kinetics. Furthermore, all NDSRIs showed
cytotoxicity after 24 h, whereas no cytotoxic effect was observed for NDMA. Taken
together, our study provided evidence that the three NDSRIs are genotoxic in primary
rat hepatocytes, which warrants further investigation with regard to their mutagenic

potential.
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Abstract

As part of the evidence integration step of its proposed systematic review protocol
supporting chemical risk evaluations under the Toxic Substances Control Act (TSCA),
the United States Environmental Protection Agency (EPA) describes a data hierarchy
for various sources within the risk assessment. EPA identifies “less preferred” exposure
data sources (e.g., modeled data) and “more preferred” sources (e.g., monitoring data).
This approach to risk assessment data contrasts with substantial EPA guidance
regarding tiered approaches for risk-based decision-making. We examined
environmental exposure data for the fragrance material 1,3,4,6,7,8-hexahydro-
4,6,6,7,8,8-hexamethylcyclopentalgl-2-benzopyran (HHCB), a TSCA high-priority
substance, using EPA's deterministic model the Exposure and Fate Assessment
Screening Tool (E-FAST), a publicly available probabilistic environmental exposure
model GSTREEM), and data from the United States Geological Survey's National Water
Information System. Exposure estimates for HHCB decreased progressively from
deterministic modeling to probabilistic modeling to monitoring data. However, this case
study illustrates that higher-tier analyses may reduce uncertainty but may not improve
the risk conclusions. Over the course of an iterative risk characterization, the need for
higher tier data may be demonstrated. However, in other cases, it may be more efficient

and effective to draw risk conclusions at a lower tier of assessment and forego further
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analysis of existing data.
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Abstract

Imidacloprid is a neonicotinoid insecticide that was first registered in the early 1990's,
with global registrations that include agricultural, residential and veterinary uses. In
2001, Bayer reported a developmental neurotoxicity (DNT) study with imidacloprid that
complied with U.S. EPA and OECD guidelines to support global registrations. The report
concluded that there were slight effects in the offspring at the highest dietary level
related to general or acute (neuro)-toxicity and no evidence of DNT at any dose; however,
the European Food Safety Authority (EFSA) questioned certain findings at the high dose
and whether the study established a clear NOAEL. More recently, the Jai Research
Foundation (JRF) independently conducted a guideline-compliant DNT study with
imidacloprid for other registrants, with elements incorporated into the study design to
facilitate comparison with the Bayer study that could address these issues. This paper
examines the findings from both studies, in the context of an updated literature review,
to address regulatory uncertainty and persistent claims from non-governmental

organizations that imidacloprid is a developmental neurotoxicant. The present analysis
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supports the interpretation that differences in brain measurements at the high dose in
the Bayer study were incidental and unrelated to treatment and that imidacloprid is not

a developmental neurotoxicant.
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Abstract

Most accelerated approvals for oncology drugs have been granted, few studies have
characterized the regulatory outcomes of non-oncology drugs within this framework. To
examine regulatory outcome and approval timelines of non-oncology drug indications, a
cross-sectional analysis was performed using the Food and Drug Administration's
accelerated approval database from 1992 to 2024. Among 328 accelerated approval
indications, 98 (30 %) were for non-oncology drugs. Overall, 63/98 (64 %) were converted
to full approval with systemic anti-infectives accounting for 50 %. Among the 77 (79 %)
original indications, 55 (71 %) were converted to full approval, compared to only 8 (38 %)
of the 21 supplemental indications. The median times to accelerated approval and
convert to full approval for all non-oncology indications were 7.9 (IQR, 5.9—10.0) and 38.8
(IQR, 22.5-63.9) months, respectively. The median time to accelerated approval was 6.8
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(IQR, 5.9-10.0) months for 90 (92 %) chemical drug indications and 8.6 IQR, 7.9-11.0)
for 8 (8 %) biologic drug indications; conversion to full approval took 38.8 (IQR, 22.8—
63.8) and 42.6 (IQR, 21.3—-100.6) months, respectively. Accelerated approvals for non-
oncology biologic drug indications took significantly longer than those for oncology
biologic indications (8.6 vs. 6.0 months; p=0.003). These findings underscore the
importance of enhanced regulatory oversight and continued post-marketing evaluation
to confirm the clinical benefits of non-oncology drugs approved via the accelerated

pathway.

Research article
Physicochemical and radon analysis of commercial non-alcoholic carbonated

beverages in Iragi Kurdistan
Alla Ahmed Muhamad Amin, Hiwa Mohammad Qadr
Article 106054

RARICHFEET DA EME . ISR (222Rn) HRIE. KBEPRERIETOEREEC TREEECHICERT
BAEEMA HY  EROBARREEC THEEICBELZL 0T BNNH D, RABTIRH. 45791 T1
RAVEOMIRIET ILa—ILREEERH 25 & B (2 DULVT. 222Rn IETRER E R UL M /NS A—42% ]
EL. BEET DMEHRIER) RUZEEML =, 222Rn ;R E (X 20.4~48.5 mBg/L DFEE T, F#fEIL 34.0
mBg/L THot=. ZEIEMIL., KEREHFET (11,100 mBg/L) . WHO (100,000 mBg/L) . EiERFEE S
(40,000 mMBa/L) BN E&H B ERF K EZEEZE KIZIZTEI>f-, MEILED W TIE., pH B 2.2~4.5, ERIcE
FE 603~2622 u Slcm, ¥AMERY) 515~2250 mg/L, 7Yy R {E 0.4~12.3% RSN -, ERER
ERABRBOMAZEEBLI-HADEFEDREIL. WHO OEHEETHS 100 4 SVIFEEZKIEIZTEST=,
EENAVRIDBBIEIL. KERERET (USEPA) DHFERBIEKLYBLH 3 fTHEMN o1z, HET 2 TIE.
222Rn iRELMBEZHFEEORICAERLHEEBREROoNGEN>f=, ChED /U7 ILI—)LREEER
FHE HBFICEOTERTEDOLANILOBMSHREEEVRILNEL TG, 1120, REEEA DT
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Abstract

Naturally occurring radioactive materials, particularly radon (222Rn) gas, can
accumulate in carbonated beverages through source water and carbonation processes,
potentially exposing consumers through ingestion and inhalation pathways. This
Iinvestigation measured 222Rn activity concentrations and physicochemical parameters
in 25 commercially available non-alcoholic carbonated beverages from Iraqi Kurdistan
and evaluated associated radiological health risks. 222Rn concentrations ranged between

20.4 and 48.5 mBq/L,, averaging 34.0 mBqg/L. All measurements remained considerably
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below drinking water reference limits established by USEPA (11,100 mBq/L), WHO
(100,000 mBg/L), and UNSCEAR (40,000 mBg/L). Physicochemical analysis revealed pH
values of 2.2—4.5, electrical conductivity of 603—2622 nS/cm, total dissolved solids of 515—
2250 mg/L, and Brix values of 0.4-12.3%. Calculated annual effective doses for adults,
considering both ingestion and inhalation routes, stayed well beneath the WHO
reference level of 100 pSv/y. Excess lifetime cancer risk values were approximately three
orders of magnitude lower than USEPA's acceptable threshold. Statistical analysis
showed no significant correlations between 222Rn concentrations and physicochemical
properties. These non-alcoholic carbonated beverages present negligible radiological
health risks to consumers. However, periodic monitoring of 222Rn concentrations in
commercial beverages and continued surveillance of source water quality remain
recommended to ensure ongoing compliance with safety standards and maintain public

health protection.
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Abstract

Efforts to renew existing authorizations of smoke flavoring primary products (SFPPs)

were recently finalized in the European Union. Herein, a Benefit Risk Assessment for
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Foods (BRAFO) was conducted for smoke flavorings using three specific SFPPs. Four
metrics were evaluated between a reference scenario (legislation allowing both
conventional smoking of foods and SFPPs) and an alternative scenario (SFPPs in meat,
fish, and cheese are scheduled to be removed from the market after July 1, 2029, and
only conventional smoking of foods is allowed): 1) whole mixture risk, 2) risk from
polycyclic aromatic hydrocarbons (PAHs), 3) risk from constituents other than PAHs, and
4) environmental considerations. Systematic literature searches were used to identify
information pertinent to each metric and scenario; direct testing data for the SFPPs was
also used. All metrics were assessed qualitatively; quantitative assessment was also
conducted when sufficient data were available. For each metric, the reference scenario
prevailed, presenting the benefit of less risk than the alternative scenario. Key
considerations involved the robust characterization of the SFPPs and direct testing data
to inform safety, which are less controlled in conventional smoking of foods. The results
of this assessment demonstrate the importance of risk-benefit considerations and should

be helpful to policy makers globally.
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Abstract

Plant protection products (PPPs) contain active substances (AS) providing pesticidal
activity and co-formulants supporting efficacy. AS undergo extensive safety assessment,
including genotoxicity testing, while PPPs are assessed only for acute and local toxicity.
Genotoxicity may contribute to long-term effects like carcinogenesis, and as operators
are exposed to concentrated PPPs and spray dilutions, co-formulant toxicity and
interactions require attention. An in silico analysis was conducted to identify potentially
genotoxic co-formulants and prioritise PPPs for in vitro testing. Four prioritised co-
formulants exceeded 1 % concentration in eight PPPs, but existing data ruled out further
investigation. AS with known in vitro genotoxic potential were assessed for toxicokinetic
interaction with co-formulants. The genotoxic potential of PPPs containing metiram, a
dithiocarbamate fungicide, and pendimethalin, a dinitroaniline herbicide, was assessed
in V79 cells using in vitro micronucleus test. No difference was observed between
metiram and its PPP, whereas a 2-fold increase in micronuclei formation occurred in
formulated PPP compared to pendimethalin alone at highest tested concentration. These
findings indicate that co-formulants, although unlikely to be genotoxic on their own, may
influence the genotoxic potential of pendimethalin in the tested PPP. Therefore, AS
showing genotoxic potential in vitro should be considered for testing in respective
formulated PPPs.
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Abstract

Nitrosamines (NAs) are a diverse class of mutagenic impurities encompassing both small
molecules and structurally complex drug-related NAs, referred to as nitrosamine drug
substance-related impurities (NDSRIs). NAs display a broad range of carcinogenic
potential, from high carcinogenic potency to being weak or even non-carcinogenic. In
vitro Ames tests, conducted with both rat and hamster liver-induced S9, and in vivo
transgenic rodent (TGR) mutation assays have been used by pharmaceutical sponsors
for hazard identification of NDSRIs. A comparative analysis of Ames tests and TGR
results for 33 NDSRIs was performed and revealed an accuracy of 79 % between the
overall mutagenic calls in the two assays. For NDSRIs with positive TGR results,
mutagenic potency estimates were calculated and compared to NAs with robust
carcinogenicity and TGR dose-response data. Results from these NAs demonstrated a
strong correlation between carcinogenic potency (TDso) and TGR mutagenic potency
(BMDLso) (r2 = 0.95), which supports the use of TGR data for both hazard identification
and acceptable intake (AI) determination. By integrating quantitative risk assessment
tools with TGR assays, this work contributes to a more robust framework for evaluating

NA-associated risks.
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Abstract

Reliable cosmetics consumption data is crucial for exposure and safety assessment of
cosmetics. However, due to absence of local data, the safety assessment of cosmetics in
China relied on non-local consumption data. In this study, an online questionnaire
survey was carried out to investigate the frequency and quantity of cosmetics
consumption in Guangzhou, China. The reliability and validity of the questionnaire were
verified through follow-up with participants and by conducting consumption records and
measurements. Based on 2013 valid questionnaires collected, it was found that the
prevalence of body wash, shampoo and toothpaste exceeded 80%. Personal hygiene
products, such as toothpaste, facial cleanser and liquid soap, were the most frequently
used cosmetics, with a median of twice a day. Moreover, liquid soap had the highest
consumption amount, with a median of 4.42 g/day. Furthermore, distinct patterns of
cosmetics consumption were observed when comparing different regions. In this study,
the consumption levels of several cosmetics were higher than the values reported by the
SCCS, indicating the existence of different exposure situations. As a large-scale
investigation of cosmetic consumption in China, this study provides accurate and
comparable data, marking an important milestone in ensuring the safety of cosmetics

for the Chinese population.
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Abstract

Exposure to ‘metabolic disrupting chemicals’ (MDCs) are increasingly implicated in
obesity, diabetes and/or fatty liver disease; indeed, these metabolic changes may play a
role in the global metabolic disorders' epidemic. To better assess and manage the health
risks of MDCs, improved hazard identification is needed. This review describes how
current in vivo OECD Test Guidelines (TGs) can better capture MDC effects. The
biological and clinical evidence to support the inclusion of promising human relevant
biomarkers, blood parameters, endpoints and relevant tissues for MDCs for potential
inclusion in OECD TGs is documented. Current clinical chemistry routine requirements
could be utilised further, and the additional assessment of relevant hormones such as a
decrease in adiponectin, increase in resistin and leptin, which impact satiety, could be
additionally included. Additionally, assessment of fatty tissue distribution in alert
animals and insulin resistance, is recommended, and histological parameters in relation
to the different types of adipose tissue. How specific biomarkers and endpoints could be
incorporated into OECD mammalian in vivo assays, and how they can be included in the
EU strategy for Endocrine Disrupting Chemicals identification and the forthcoming
update to the OECD Guidance Document on the Testing and Assessment of Endocrine

Disruption chemicals, are discussed.
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Abstract

Microplastics (MPs) pollution is a growing environmental issue due to excessive plastic
use and improper waste disposal. While early studies focused on MPs in aquatic and
terrestrial ecosystems, recent research has expanded to include air quality. This
comprehensive narrative review examines MP concentrations in both indoor and outdoor
air, highlighting that poorly ventilated indoor spaces have the highest levels of MPs,
while good ventilation helps reduce pollution. Factors such as humidity and precipitation
decrease MP concentrations through particle deposition, while temperature, wind, and
environmental conditions influence their dispersion and persistence. Effective
management of environmental conditions and ventilation design is essential to reduce
human exposure to MPs. MPs in indoor and outdoor environments show distinct
characteristics. Indoor MPs are mostly small (<30 pm), transparent or black, and mainly
appear as fibers, originating from textiles, carpets, and furniture. Outdoor MPs are more
diverse, often found as fragments and composed of polymers like polystyrene (PS),
polyethylene (PE), and polyethylene terephthalate (PET). Human exposure to MPs
occurs primarily through inhalation and ingestion, with indoor environments posing
higher risks due to particle accumulation and prolonged human presence. Fine MPs
(<10 pm, especially <2.5 nm) can penetrate deep into the lungs, causing inflammation,
oxidative stress, and systemic toxicity. Ingestion through dust is particularly concerning
for infants and toddlers. Despite increasing evidence of health risks, the lack of
standardized methods and regulatory limits highlights the urgent need for harmonized
exposure assessment and targeted public health interventions. By synthesizing existing
literature, this review provides a qualitative assessment of the current state of
knowledge, identifies key research gaps, and discusses implications for future policy and

exposure mitigation strategies.
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Abstract

Recently, increasing epidemiological studies have suggested a potential association
between swimming pool attendance and allergic outcomes with inconsistent findings.
This systematic review and meta-analysis aims to elucidate the association between
swimming pool attendance and the risk of allergic diseases. We systematically searched
PubMed, Web of Science, Scopus, and Embase to identify relevant studies published up
to August 8, 2025, and performed a meta-analysis of the extracted data. Furthermore,
subgroup analyses, sensitivity analyses, and assessments of publication bias were also
conducted. A total of 23 studies involving 54,153 participants were included. The
combined data showed a positive correlation between swimming pool attendance and
asthma [OR=1.14, 95% CF (1.08-1.21)], but no significant link with allergic rhinitis,
atopic dermatitis, hay fever, or wheezing. Subgroup analyses indicated stronger
associations in children [asthma: OR=1.14, 95% CF- (1.08-1.21)] and among those with
early-life exposure [asthma: OR=1.13, 95% CI (1.06-1.20)]. Interestingly, early
swimming pool attendance was negatively associated with allergic rhinitis in children
[OR=0.78, 95% CI (0.63-0.97)]. In conclusion, swimming pool attendance was
significantly associated with asthma, highlighting potential public health implications

and the need for further research into relevant environmental exposures.
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Abstract

Skin sensitization is a key endpoint for the safety assessment of topical consumer

products. Ingredients with the potential to act as skin sensitizers differ markedly in their
threshold for induction but can be used safely if their potency is characterized and
exposure remains within an appropriate margin of safety. To this end, the fragrance
industry co-developed Quantitative Risk Assessment (QRA) which starts with the No-
Expected-Sensitization-Induction-Level (NESIL). Historically, QRA relies on a weight of
evidence approach based on animal data, human confirmatory tests and read across. To
allow an approach based solely on New Approach Methodologies (NAMs), the
International Dialogue for the Evaluation of Allergens (IDEA) initiative, developed an
extended Reference Chemical Potency List (RCPL) integrating human and animal data
to derive potency values (PV). Here, we use PVs to evaluate the suitability of quantitative
NAMs, including Defined Approaches (DAs), to derive a Point-of-Departure (NAM-PoD)
for skin sensitization potency assessment. Evaluation of NAM-PoD derived by SARA-
ICE DA, Regression DA and GARDskin dose-response assay (GSDR), indicates that the

sensitization potency of fragrance chemicals can be reliably predicted using each
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approach. Through comparison of NAM-PoDs with in vivo human sensitization
thresholds, NAM-specific adjustment factors were derived to convert NAM-PoDs into
NAM-NESILs for QRA.
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