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« Section 5 of TSCA including pre-manufacturing notification (PMN) does not require testing for new
chemical substances (NCS); only extant health or environmental effects data need to be submitted.
EPA uses various methods to assess risks of NCS with limited data, including chemical categories Category Isita Ys /it Yes A\ No
and "read across" based on analogs. Chemical categories have specific chemical definitions, Candidate polymer meets NPT 5 15t weight of ch Lo polymer

40 CFR § 723.250(b) particles with

categorical boundaries, representative analogs, and testing recommendations to aid submitters in MMAD < 10 pm 100 mg/Lin
understanding potential hazard concerns and to facilitate EPA's review and evaluation of NCS. Artificial airway lining fluid

Yes >100 mg/l_ Yes See Table 1 {e.g., Gambles or SELF)

PSLT may pose a potential inhalation hazard to humans, depending on their conditions of use, OR

=1 mg/Lin

chemistry, or size characteristics, because they can disrupt the epithelium or accumulate in tissues Artificial lysosomal fluid
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EPA
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Protection Agency

Is it Respirable

Pulmonary Retained Mass (mg)

500 600 700

of the pulmonary (PU) region. ® ® ® Exposure Day

EPA has authority to require testing on NCS, but also must consider TSCA’'s mandate to reduce or ——33mg/m3 —83mg/m3 — 202mg/m3 @ 33mg/m3  © 83mg/m3  ® 20.2me/m3

replace the use of vertebrate animal testing. We present an IATA that supports consideration of Excluded Excluded Excluded Excluded Excluded Figure 4. MPPD simulations demonstrating particle overload
physicochemical (PC) properties of the category and facilitates use of NAMSs to screen for potential in PU region of rats exposed to inhaled PVC particles

key events and adverse outcomes associated with inhaled PSLT polymers. Figure 1. Decision strategy and criteriato consider critical PC properties of candidates T T T T T
Inclusion criteria Assessment Methods

fo r I n C | u S I O n I n th e res p I rab | e PS LT p 0 |ym er C ateg O ry ER e T T T e . Number-average molecular e.g., OECD TG 118 “Determination of the Number-Average Molecular Weight and the Molecular
723.50(b)? weight (NAMW) and oligomeric ~ Weight Distribution of Polymers using Gel Permeation Chromatography” and QECD TG 119
content “Determination of the Low Molecular Weight Content of a Polymer using Gel Permeation
e O S Chromatography”
[ DEfII‘\ItIOI‘\ Of POlym er category ] Is the NCS respirable under The intended conditions of use will determine the need to generate data. The use form (e.g.,

. . the conditions of use? > 1 wt% of particles < 10 pm powder) will determine the appropriate analytical techniques (e.g., sieving, optical microscopy, or
for Pre-manufacturing Notice (PMN

laser diffraction).
Is the NCS water extractable? [Egule[oNsl-7/R e.g., OECD TG 120 “Solution/Extraction Behaviour of Polymers in Water”

« PSLT polymers were defined as those NCS that have the PC properties and meet the functional

Low concern Functional Groups (FGs): no limit

E1: 1,000 Da < NAMW <10,000;

criteria for inclusion/exclusion shown in Figure 1. Some may require evaluation for other hazard : :
SYStematIC Re\"ew Of < 10 wt% below 500 Da, < 25 Moderate-concern FGs: Functional group equivalent weight (FGEW) > 1,000
wt% below 1,000 Da

concerns (e.g., adverse effects resulting from direct translocation of ultrafine particles to the brain). ’

Systematic review methods were applied using population/exposure/comparator/outcome (PECO) LT e
statements that considered PC properties and key events (KE) of potential adverse outcome N\ Is the NCS reactive? 2 NAMW2 100000, <2wt

pathways (AOPs) to identify relevant toxicity data and NAMS. Physicochemical Properties 10000

The multi-path particle dosimetry (MPPD) model was used to translate observed effect levels from

(’
E3: No NAMW limit, no
{m o ‘ oligomeric limit
. . . . . . ﬁa e.g., ICCVAIM (2006) “BALB/c3T3/A549 lung Cells Neutral Red Uptake (NRU) Cytotoxicity Test, A
rOdent StUdIeS tO human eqUIValent ConcentrathnS (H ECS) a.S dep|Cted n Flgure 2 l l \ @ @ ) New Approach Methods Non-cytotoxic 'Pl'fztd:’strirl?gas;ilecs\{htzrt:ﬁ;trz:’l:Ejl:zf?foz?ci;a;%ﬁ::ﬁ;ir;rlir;l\:itroAlveolarMacrophageAssayfor
+

> Due to the potential of PSLT polymer particles to accumulate, the dose metric chosen was the (e.g., in vitro assays) Sambles Solution (e ECELOC L2013) “Poorly Soluble partcles/Lung Overload®]. Simulsted
. . . . . o’ . e S S ” “ o )
retalned maSS in the PU reglon normallzed to ItS Surface area <100mg/L|n artificial airway Epithelial Lung Fluid (SELF) (e.g., Boisa et al. (2014) “Development and Application of an Inhalation

lining fluid or <1 mg/Lin Bioaccessibility Method (IBM) for Lead in the PM10 Size Fraction of Soil”), Phagolysosomal

Polyesters made from one or more of the reactants listed in Table 1 of 40 CFR § 723.250(e)(3

> The MPPD model Was deployed to demonstra‘te If partlcle Overload’ a klnetlc phenomenon’ Health effects (’_n Vivo) artificial lysosomal fluid Simulant Fluid (e.g., BAUA (2017) “Methodology for the Identification of Granular Biopersistent
may have occurred in experimental studies to create context for interpretation of results. Table 2. Calculated HEC Values of PU Retained Mass / PU SA to Evaluate PSLT Polymers
> The MPPD model may also be deployed to simulate target human exposure scenarios. SR R - Study
. . . . . e . nnaiation pecies oay .

Potential NAMs to inform screening were identified based on KE and AOP that characterize KE of _ ooolT | Exposure  Strain  Weight Anaytical  Density  NMAS

ithelial di ti PU retenti Dosimetry CYMEr  Regimen Sex (9) [Nominal]  (9/cm?) at (Hm) (mg/m®)
ep| ella ISFUp IoNn Oor retention. - - . - Human Exposure Parameters M d | (mg/m?) 20 °C GSD
Figure 3 depicts the IATA as the resultant strategy for evidence integration and evaluation for el

6 h/d, 5 d/wk

screening inhaled PSLT polymers. 32weeks  RatF344 .o _ 13 HECe, =019

R (Muhle et al., Female 2.07
' - - 8] 4 N Benchmark MOE 1990)
Figure 2. Schematic of ~ = : _
Rodent T 2 e Rodent 6 h/d, 5 diwk

MPPD model deployed —— Internal 2bweeks ~ RatF344 | 4 HEGp,=0092
to extrapolate arodent Concentration &

[

(Muhle et al., Female 1.5

Dose Metric 1990)

[Screening Levels for Polymer Category]

exposure regimen to _ Regimen %5_ S g
ng'giﬁ;e[)iiﬂ';p“ons | Figure 3. IATA for evidence integration and evaluating available data on Im paCt

or parameters specific ':::!}:r:: respirable PSLT polymers » |ATArepresents a strategy to evidence integration and evaluation to aid

assessment of PSLT polymers with minimal available test data.
Consideration of PC properties and NAMs aimed at KEs of AOPs creates

exposure scenario ReS u ItS context for evaluation of the need and strategy for higher-tiered testing

Sl.JCh. as:_ particle size based on mechanistic responses, dosimetry, and exposure information.
distribution, g, = Figure 4 shows MPPD simulations to characterize particle overload of an inhalation study in F344 rats Emphasis on development of mechanistic data will advance understanding

ventilation rate or ~ ) o) ~ ™ exposed to polyvinyl chloride (PVC) particles (Muhle et al., 1991). The exposure was 5 h/d and 5 d/w for of the potential inhalation toxicity of PSLT polymers to drive the development
pattern, and duration Human Exposure =T A Human Equivalent 22.5 weeks with an MMAD of 1.3 um, a GSD of 2.07, and a density of 1.3 g/cm3. Overload did not occur of newer and safer chemistries.

can be used to tailor Scenario Internal at the lowest exposure level under the experimental conditions of the study. Tumors in rats that may result
i i == A Dose Metric from such kinetics may not be relevant to human risk assessment
simulations gy |- y .
b g = il m ~ / Table 1 lists identified NAMs relevant to inhalable PSLT polymers. Referen ces

Table 2 provides the HEC values to serve as basis for deriving boundaries of category. - Available in the Notes pane.

to the target human
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