
Loose powders like body powders:

A) Exposure modelling (1-box models, 2-box models)

 Specific parameters (e.g. duration of application, 
amount used, residence time in the bathroom) need 
to be adapted to the habitual use of the cosmetic 
powder. 
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Introduction

Although dermal contact is the prominent exposure route for most cosmetic products,
cosmetic sprays and powders have to be evaluated additionally regarding their inhalation
exposure. This guidance provides specific principles for the safety assessment of cosmetic
powders under typical use conditions, which are based on previous publications on the
assessment of sprayed cosmetic products (Steiling et al., 2014; Rothe et al., 2011).
Like the droplet size of liquid aerosols, the particle size of a solid material, their distribution
and density in a room are essential for the exposure estimation of powders in the
respiratory tract and key for a proper and reliable safety assessment. Common calculation
(in silico) models for inhalation exposure are introduced for optimization and
harmonization when applied in safety assessment, for consumers, professional users such
as hairdressers and during product manufacturing. Furthermore, relevant factors to
consider when producing and/or formulating a cosmetic powder such as particle size,
binding materials and milling procedures will be discussed.
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Regulatory Requirements

REACH/MSDS: All cosmetic ingredients have to fulfill REACH requirements as individual
chemicals. Any classification according to GHS/CLP will be mentioned in the specific MSDS
(material safety data sheet).
Occupational Exposure Limits (OELs): have been developed as permissible max. levels of
exposure for healthy workers for eight hours per working day for a number of chemicals. As
such occupational exposure is quite different and conservative compared to consumer
exposure during typical use of cosmetic products, OELs may serve as a first rough estimate for
consumer exposure or professional use in safety assessments of powder products.
Cosmetic use: Requirements of the EU Cosmetics Regulation (EC) No. 1223/2009 have to be
fulfilled. Specific restrictions for individual ingredients exist, e.g. talc, titanium dioxide (nano),
zinc oxide. Guidance documents for the safety evaluation of cosmetic products that may be
inhaled should be followed (SCCS Notes of Guidance, CIR guidance documents).
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Fig. 1. Extended inhalation 
exposure assessment approach for 
cosmetic powder products. 

• Animal tests with cosmetic products and ingredients are prohibited in the EU since 2004
and 2009/2013, respectively.  Safety Assessor must rely on historical data

• Data from rat inhalation toxicity studies need to be carefully interpreted (e.g. local vs.
systemic effects). “Lung overload” effects possibly resulting in lung tumors as seen in some
chronic exposure studies may not be relevant for humans. Reasons are anatomical
differences and the size and number of alveolar macrophages (Pauluhn, 2014; Warheit et
al., 2016).

• Using calculation models like the multiple-path particle dosimetry (MPPD) model helps to
convert a rat NOEC into a human equivalent concentration (HEC) (Kuempel et al., 2018).

• Cosmetic powders have been used since ancient times (e.g. for make-up).
• Loose (flow) powders: Finishing powders, foundations, perfumed body powders, cheek

powders, eye shadows, dry shampoos or others. Dust-free powders, containing e.g.
specific binder chemicals, are in the market (Nilsson et al., 2016).

• Compact (pressed) powders: Dry powders compressed in cake form, applied to the
body, face or eye area with a puff (fluffy sponge) or a brush. As make-up, they are the
most extensively used cosmetic items nowadays.

• Typical ingredients: Fillers, colors, preservatives, perfume and binding agents
• Data on particle size distribution is essential for the safety assessment.

• The safety evaluation of cosmetic powders is primarily based on data of their individual ingredients (e.g. “hazard”, phys.-chem.
properties) and most reliable exposure data to their airborne particles.

• The principle considerations for the safety evaluation of cosmetic spray products have been already published (Rothe et al.,
2011; Steiling et al., 2014) and adopted into EU Commission guidance via several revisions of the SCCS Notes of Guidance for the
Testing of Cosmetic Ingredients and their Safety Evaluation (SCCS, 2012, 2015, 2016).

• Inhalation exposure assessment should be performed in a tiered approach (in silico models / calculationsmeasured data).
• Particle size distribution determines deposition in the respiratory tract and in particular in the deeper lung. Possible aggregation

of airborne particles has to be considered.
• The overall systemic exposure is determined by the dermal, oral and inhalation uptake.

Decision tree:

existing
approach for
spray products

The safety assessor should consider the following for the intended use of the powder:

Will the powder reach the breathing zone, i.e. does the powder have the potential to form a dust cloud or 
atmosphere and therefore is there the potential for inhalation exposure? 
If answer to question 1 is YES, are respirable particles (<10 µm) generated?
If answer to question 2 is YES, what is the consumer exposure to the product?

1.

2.
3.

 Robust understanding of airborne particle distribution during exposure is key.
 Knowledge of the local and systemic toxicity and in particular the exposure to specific

regions of the respiratory tract is necessary for the safety assessment.
 Toxicity profiles of the individual ingredients are needed
 Particle size distribution determines deposition efficacy in the lung. Possible aggregation of

airborne particles have to be considered.
 Inhalation exposure estimation via a tiered approach (in silico models / calculations 

measured data) for loose powders seems to be appropriate.
 Exposure assessment of pressed powders can be considered negligible
 For the overall systemic exposure of airborne particles the dermal (e.g. by landing on the

skin), oral (e.g. by leaking) and inhalation route should be considered.
This work provides basic elements of a tiered safety assessment approach for cosmetic
powder formulations in order to increase transparency for regulators and reliability of results
to the benefit of the consumer. It provides a recommendation to use these tools in the sense
of a Weight-of-Evidence Approach when conducting the safety assessment.
More details in Steiling et al., 2018. Tox Let., https://doi.org/10.1016/j.toxlet.2018.08.011

Some cosmetic powders have the potential to generate a dust cloud or atmosphere and
developing respirable particles during handling or application; their exposure to
consumers should be estimated following a tiered approach:)

B) Realistic measurements:

- simulated use conditions (e.g. Carthew et al., 2002, Nazarenko et al.; 2012)
- multistage cascade impactors in standardized exposure cubes (Schwarz & Koch, 2017)
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Pressed powders like make-up: considered negligible (SCCS, 2010)
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