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. . . . , CNS/Neuro-behavioural Ototoxicity
The Lower Olefins and Aromatics REACH Consortium undertook an independent evaluation of toxicit Human data Animal data
the Occupational Exposure Limit (OEL) for Toluene. Animal data Human data NOAEC: 45 ppm TWA NOAEC: 500 ppm
PBPK Modell NOAEC: 1000 ppm NOAEC: 45 ppm LOAEC: - a3 2V el
Methods odelling OEL: 40 ppm LOAEC: 83 ppm
Relevant human (occupational) and mammalian The blood concentrations of studies that provided NOAEC or LOAEC values H OEL:
literature were obtained from: were simulated via an existing physiologically-based pharmacokinetic (PBPK) Human OEL: Lzl .
* Previous regulatory reviews and their references model. 23 ppm 23 ppm
(105 in total).
* Literature Search (31/12/16 — 07/02/22). 84 initial Short Term Exposure Limit (STEL)-like exposure scenarios were simulated at the
hits were screened, 24 results were retained. following peak exposures: Reproductive and Recommended Colour Vision
* 100 ppm — maximum toluene blood concentration was 0.4 mg/L (lower developmental toxicity

quartile of simulated NOAEC studies) Occupational Exposure Human Data

Human Data

Literat.ure reIeva!n.t to the Cri'fifféﬂ effects (C[\I?/Neuro- ¢ 200 ppm - maximum toluene blood concentration was 1 mg/L (lower Limit (OEL) NOAEC: 43 ppm
behavioural toxicity, Ototoxicity, Colour Vision, and quartile of simulated LOAEC studies) e — Human OEL: Life-weighted TWA
Reproductive and Developmental toxicity) were LOAEc--SO ppppm ; Human OEL: | 5akc: 120 opm

@) reviewed for : ” ' (2(I)\l{)Ar;m 20 opm 22 ppm
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. NOAEC: N/A
OELs for the critical effects were calculated from HEHASS FALDg g TWA OEL: N/A /
human and animal data using standard ECHA guidance QIR S plpln ( ) :

with justified assessment factors.
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Cmax Simulated Blood Toluene Levels (mg/L)

15-minute Short Term Exposure Limit

(STEL)

Dermal absorption was calculated using literature
values to determine if a skin notation was required.
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Skin Notation

100 ppm recommended, as it would be Recommended Assignment of skin notation
protective of adverse effects

M LOAEL Cmax [l NOAEL Cmax
mm 200 ppm STEL Max —=100 ppm STEL Max

Background Evaluation of Animal Data™ ==
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No animal studies were considered suitable as a Point of Departure for the colour vision endpoint. For the other critical effects, the OELs

[ oo~ || The EU Scientific Committee on Occupational Exposure Limits (SCOEL) established an Occupational derived from Human occupational data were generally more conservative than those derived from animal studies (Table 2), therefore the
T Exposure Limit (OEL) of 50 ppm and recommended a skin notation for Toluene. recommended 20 ppm OEL was considered justified.
e s e Gt

&@M@g Community Rolling Action Plan (CoRAP) review of Toluene by Finland (TUKES)> recommends the OEL 1000 ppm?23: 24 40 ppm 23 ppm

Finnish Safety and Chemicals Agency be reViewed .
Ototoxicity 500 ppm?> 20 ppm 23 ppm

No study identifiedasa - 22 ppm
point of departure
1200 ppm?® 32 ppm 20 ppm considered
developmental toxicity protective

\ Table 2: Animal Occupational Exposure Limits derived from Animal NOAEC data, and OELs derived from /

“X LOA REACH In the absence of an evaluation by the ECHA Committee for Risk Assessment (RAC), the
CONSORTIUM LOA REACH Consortium decide to undertake an independent evaluation of the Toluene

2019 OEL.

Human data for comparative purposes

OEL for Toluene (Rooseboom et al 2023%and North et al 20237,
2023 (available via QR code above).

The LOA REACH Consortium published their recommendation for an

Dermal absorption was calculated to determine if it could contribute systemic toluene toxicity. A skin notation should be applied if dermal
absorption of toluene in 1 hour is greater than 10% of the toluene absorption via the lungs at the proposed 20 ppm 8-h TWA OEL for 8 hours
(calculated to be 375 mg).

Using literature flux data?’ for absorption via hands and forearms (~¥2000 cm? area) a dermal absorption was 1000 mg of toluene in 1 h, far
exceeding recommended criteria?8. Therefore, a skin notation was recommended.

1. Majority of publications assessing toluene were from previous regulatory reviews and documentation> 811, or included in the current
LOA Toluene REACH dossier (105 in total). An additional literature search for publications between 31 December 2016 — 7 February 2022
was performed. 84 hits were screened for applicability to Toluene and REACH, and 24 references were retained.

2. LOA evaluated the following critical effects of toluene exposure:
e Central neuro system and neuro-behavioural toxicity
e Ototoxicity
e Colour vision effects
* Reproductive and development toxicity
All human-related publications were assessed for relevance and quality. All animal-related publications were assessed via the Klimisch
criterial? (only scores of 1 or 2 were retained)

The peak blood toluene concentrations of 14 CNS/Neuro-behaviour studies were simulated to determine if a STEL was required (Figure 1).

STEL-like scenarios were then modelled using the following assumptions:
* 60 kg body weight for test subjects

e Light work activity

e Cardiac output equal to alveolar ventilation rate

3. OELs were then derived using the most conservative NOAEC values using the standard ECHA guidance!3, with the following assessment ) .
e Exposures limited to 15 mins each, with 1 hour between exposure, four exposures per shift.

factors:
* Human intraspecies uncertainty AF — 2
The default value in the ECHA 2012 guidance is 5. However, the human occupational studies used resulted in a large, diverse, and
sufficiently detailed worker population (see Table 1); therefore most, if not all, factors causing human variability are covered.
* Animal developmental toxicity study on exposure duration AF -1
Based on CEFIC guidancel?, as the exposure duration in the analysed studies covered the entire development of the offspring.

The peak exposures chosen for the STEL-like scenarios were at 100 ppm and 200 ppm to reflect a 20 ppm and 40 ppm 8-h TWA OEL

respectively. In both scenarios, blood toluene levels rose rapidly but did not complete clearance before the beginning of the next exposure

(Figure 2).

* At 100 ppm, the highest blood toluene concertation was ~0.4 mg/L (Figure 2), a value similar to the lower quartile values of the simulated
NOAECs (represented by diamond labelled 100 ppm STEL, Figure 1).

el WELEL [Pl S G ; Control/Referents * At 200 ppm, the highest blood toluene concentration was 1 mg/L (Figure 2), within the range of the lower quartile values of the simulated
participants/cases . .
CNS/neuro-behavioural toxicity EPTT: T = LOAECs (represented by diamond labelled 200 ppm STEL, Figure 1).

Ototoxicity 978 575 403 Therefore, the data showed that a 100 ppm STEL would be protective against adverse effects.

Colour vision effects 980 667 332
2 S ’
developmental toxicity O O
Table 1: Number of human subjects in assessed human occupational studies. Total participants screened for - = 2 O -
repeat populations. C—G E . o
4. The WG also assessed if a skin notation based on ECETOC criteria and a 15-minute Short Term Exposure Limit (STEL) based on PBPK g ‘E | ® ®
| modelling (Berkley Madonna 9.0, Berkeley Madonna, Inc., Albany, CA) were needed at the derived OEL. Full details are available in North = ’_T 15 - ®
\ et al’. / N O
c O
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The following NOAECs and LOAECs were identified from the highest quality studies of each critical effect: o O 05
. f D — -0
CNS/Neuro-behavioural Ototoxicity Reproductive and Colour Vision = M TEL
toxicity developmental toxicity I I
NOAEC: 45 pm TWA18/19 NOAEC: 43 ppm life- LOAEC NOAEC
NOAEC: 45 ppm?> 16 LOAEC: no high-quality NOAEC: 20 ppm?2° weighted TWA2L
LOAEC: 83 ppm?’ studies identified LOAEC: 88 ppm?° LOAEC: 120 ppm?2 Effect Type
u | Figure 1: Range of Simulated Maximum Blood Concentration for LOAEC and NOAEC values. Purple diamonds denote peak blood toluene concentration of STEL-like exposure
\ / scenarios (see Figure 2).
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The OELs derived for CNS/Neuro-behavioural toxicity, Ototoxicity, and Colour Vision can be rounded to 20 ppm for an 8-hour TWA. - C
Reproductive and developmental toxicity studies were not deemed high enough quality for a Point of Departure to derive an OEL. However, g O
one study?® was considered to provide a safety signal that was used as the basis of a risk assessment in humans (reported NOAEC 25 ppm, — O OOO -
&OAEC 88 ppm). Therefore, an OEL of 20 ppm is considered protective for all endpoints evaluated. / N OO 25 50 75 1 O O

Time (hours)

Figure 2: Time course of simulated blood toluene concentration in 100 ppm and 200 ppm STEL-like exposure scenario
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