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Small particles — big questions

The years of wrangling between regulators, toxicologists, and lawyers over the
harmonized CLP classification of titanium dioxide may have been just the
beginning of a new chapter in the hazard assessment of substances.

Various other substances are currently being evaluated for their (inhalation)
toxicity, in which the presence of particles plays an important role. This raises
many questions, some of which are fundamental in nature.

Ten years ago, one of the most hotly debated cases
of chemical safety in Europe began when the
competent French authority submitted a dossier to
the European Chemicals Agency (ECHA) proposing
that titanium dioxide be classified as carcinogenic.
This bulk chemical, which is used worldwide in
large quantities for a wide range of applications,

thus became the focus of a debate lasting several
Chemicals in particle form (symbolic image) years, in which solid particles played a key role.

Titanium dioxide is normally present as a powdery solid. Consequently, exposure usually takes
placein the form of discrete particles, which can vary in size. The significance of particle size for
the severity of hazards has also been recognized by EU regulators, as the harmonized
classification of titanium dioxide as “possibly carcinogenic” decreed in 2020 only applied to
powders in which more than one percent of the particles have a diameter equal to or smaller
than ten micrometers. The corresponding opinion of the ECHA's Risk Assessment Committee
(RAC) also concluded that the alleged carcinogenic hazard was “not intrinsic in the classical
sense.”

The debate over whether titanium dioxide actually (or at least potentially) carcinogenic
properties has got increasingly complicated by a number of factors.

Titanium dioxide is poorly soluble in water and has generally been assessed as having low
toxicity; the latter contributed to this substance even being approved as a food additive. Such
substances are also referred to as PSLT (poorly soluble low toxicity).

Under certain circumstances, inhalation studies with such substances nevertheless reveal
effects in the lungs that are sometimes interpreted as carcinogenic. However, caution is advised
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here, particularly in the case of rats as test animals, because such effects can be caused by an
overload of (inert) particles in the lungs. The technical term for this is particle overload. Due to
differences in anatomy, physiology, and cleansing mechanisms, the rat lung is considered to be
much more susceptible to overload effects than the human lung.

Invivo inhalation tests with PSLT therefore require careful consideration of whether any harmful
effects are particle-related (i.e., dependent on the size and/or shape of the inhaled particles and
the quantitative load on the respiratory tract) or whether intrinsic (i.e., inherent in the substance
itself) toxic properties are actually present.

In the case of titanium dioxide, the courts called upon ultimately ruled that the available data
was not reliable enough to prove that the substance itself was carcinogenic. ECHA’s assessment
report was found to contain errors because certain particle-related effects, specifically lung
overload in the test animals, had not been properly taken into account in the evaluation of the
key study.

Other PSLT substances in the focus of regulators

Meanwhile, regulatory activity in the EU has turned its attention to other powdered PSLT
substances. Specifically, procedures for the harmonized classification (CLH process) of talc and
synthetic amorphous silica (SAS) have been initiated. In both cases, hazardous properties are
alleged to occur when particles are inhaled.

The industry counters that, as in the case of titanium dioxide, the available data are insufficient
to reliably prove the intrinsic properties of the substance. In particular, effects observed in
laboratory animals as a result of particle overload are being improperly extrapolated to
humans.

PSLT particles — what next?

Regulators and industry representatives agree that the hazards and risks of PSLT particles
should be addressed appropriately. However, one question is whether the CLP Regulation, with
its hazard-based approach, is the right tool for this. The final ruling in the legal case concerning
titanium dioxide seems to set limits on the CLP methodology, as the judges interpreted the
concept of intrinsic properties rather narrowly, at least with regard to carcinogenic effects.
Industry representatives have therefore called on the ECHA to pause the above-mentioned
ongoing CLH procedures until fundamental questions regarding the assessment methodology
and suitable test procedures for inhalation studies with PSLT particles have been clarified in
more detail. Representatives of the EU Commission countered that the aforementioned
decisions of the EU Court of Justice should not be overrated.

Various affected industry associations in the EU have now formed an informal alliance to better

understand the specific characteristics of such particles. The Particles Platform has set itself the
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https://www.particlesplatform.eu/
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goal of discussing scientific and regulatory developments in Europe and worldwide, with a
focus on issues related to the inhalation of PSLT particles.

An initial workshop held by the Particles Platform in October 2025 covered a whole range of
questions and open issues. According to the organizers, there was broad consensus that a
better definition of PSLT was desired, particularly with regard to the aspect of low toxicity, and
that objective guidelines were needed to distinguish mechanical lung overload from other
effects in inhalation studies. Standardized test methods for investigating inhalation toxicity
were also identified as a problem area, as they are inadequate in various respects with regard
to PSLT particles.

About us

[+K AG has been advising Swiss SMEs and large companies on technical chemical and
environmental safety issues for over 30 years. With our IT solutions, we develop efficient and
functional tools for hazardous substance management and trade compliance. Our SaaS
application SAFIN is an intelligent web-based solution for hazardous substance classifications
as well as for the creation of safety data sheets, chemical labels, and operating instructions,
which is continuously adapted to current chemical legislation and regulatory developments.

With our services, we advise and support our clients in all matters relating to safety data sheets,

labelling of chemicals, product notifications according to the Swiss ChemO (RPC notifications)
as well as according to Annex VIl to the CLP Regulation (Poison Centre Notifications, PCN).

Our C* ChemComplianceCheck is a preventive assessment of operational chemical safety. In

line with the motto “act instead of react,” weak points are identified before orders from
enforcement bodies or damage occur.

I+K AG
Feldeggstrasse 6, 8152 Glattbrugg, Switzerland

info@i-k.ch | +4144 3642233
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Disclaimer

The above information has been compiled to the best of our knowledge, but errors cannot be completely ruled
out. For this reason, I+K AG accepts no liability for the correctness, accuracy, timeliness, reliability, and
completeness of the information.

Liability claims against I+K AG for material or immaterial damage arising from access to or use or non-use of the
above information are excluded.

© I+K AG fir Information und Know-how page 4 of 4



