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Abstract: Titanium dioxide is classified as “suspected of causing cancer when inhaled” 1 by the European Chemical Agency’s 
Committee for Risk Assessment. 2 Accordingly, TiO2 has been banned from food and needs to be explicitly labelled on 
applications such as paint and varnish. 3,4 Nevertheless, cosmetics, in which TiO2 is broadly used as a white pigment 5, are 
excluded from these rules as in general cosmetics are applied as suspension on the skin and dermal absorption has not been 
observed. When facial make-up can be applied as an aerosol spray by an airbrush system, there is a risk that TiO2 particles 
are inhaled. 6 To avoid a health risk for the users posed by TiO2 our group searched for an alternative white pigment for use 
with the airbrush cosmetic system by uslu cosmetics GmbH.

Make-up formulations for five different colors of varying darkness were exemplary chosen. TiO2 was replaced by magnesium 
stearate, zinc oxide or kaolin, respectively. The only feasible alternative, which resembled TiO2-containing formulations in 
color, viscosity and opacity, was kaolin. However, only in dark colors, in which a relatively low content of white pigment is 
required and TiO2 could be replaced in a 1:1 ratio by kaolin to achieve a similar color, the viscosity remained unaffected. 
In light colors TiO2 needed to be replaced at a higher ratio by kaolin, which resulted in more viscous, no longer sprayable 
formulations. To reduce viscosity the water phase was increased while the amount of thickening agents was reduced. 
Nevertheless, brightness, opacity, and drying speed on the skin were negatively affected.

In conclusion, none of the analyzed white pigment alternatives resulted in similar qualities of TiO2 in terms of color, opacity 
and viscosity. These results indicate that further alterations of formulations for air brush systems are required for replacing 
TiO2.
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