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Challenges during product development

The cosmetics sector is driven by research and innovation and 
strives to create competitive products with a high consumer 
acceptance and product performance. Key product character-
istics are the emotions it elicits in consumers [1,2], its fragrance 
and skin feel [3] and the advertising claims [4]. However, the 
creation of the most effective and best-selling products re-
quires considerable investments of time and resources in con-
sumer studies and analyses that harbor the risk of falling short 
in delivering realistic insights into emotional reactions of con-
sumers in practice, even after extensive strategic and system-
atic planning.

Multisensory perception and emotions when applying 
cosmetics

The relationship between multisensory impressions and emo-
tions during the use of cosmetics is complex: the human visual 

system processes optical stimuli and exhibits a ‘visual domi-
nance effect’, whereby visual impressions strongly influence 
how other sensory impressions, such as odors, are perceived 
and interpreted [5]. Both the color of the product [6] and its 
packaging [7], as well as labels [8,9] and claims [10,11] influ-
ence purchasing behavior. Fragrances, in turn, have a direct 
effect on the olfactory receptors in the nose and are closely 
linked to regions of the brain that control emotions and mem-
ories [12]. As a result, ingredients that smell can have a psycho-
logical effect on the use of cosmetics [13,14], as well as hav-
ing the potential to affect other sensory perceptions [15]. The 
combination of olfactory and tactile perception is decisive for 
the wellbeing of consumers and their satisfaction with a prod-
uct [16]. Tactile sensations represent a special characteristic of 
cosmetic products during application that distinguishes it from 
other sensory stimuli since the human brain can differentiate 
between ‘feeling’ and ‘being touched’ on the skin [17]. Simul-
taneously, skin feel cannot be mapped using a single parameter 
in the same way as other sensations, such as color perception 
being represented by measuring the wavelength. Analytical 
methods for rheological, tribological and sensory analysis [18] 
of cosmetic formulations is state-of-the-art and the prediction 
of tactile perceptual aspects of creams based on rheological 
measurements has been previously demonstrated [19,20]. 
Parallel to this, the psychophysiological effect of cosmetic 
products can be determined empirically [21]. The targeted 
combination of these individual factors and an in-depth un-
derstanding of their specific influencing power are particularly 
valuable for developing cosmetic products that evoke positive 
emotional reactions.

Demand for prediction tools

Despite these empirical methods for determining certain char-
acteristics of cosmetic products, a reliable tool to predict the 
hedonic reaction of consumers to combinations of odor and 
skin feel is unavailable, to date. Such a tool could be a valu-
able instrument to assess potential commercial success of a 
novel product and facilitate optimizing the product develop-
ment processes by identifying the most promising samples. 
This results in shorter time-to-market periods, reduced iterative 
optimization steps and more targeted investments. Small and 
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Odor and skin feel are decisive factors in determining 
user satisfaction with a cosmetic product. This means 

that consumer acceptance studies must incorporate nu-
merous combinations of sensory stimuli to find the ‘best 
match’, however conducting extensive tests that cover 
many variations represents a limiting factor during prod-
uct development and are associated with high costs and 
processing durations. This is where the ‘PrePsyCos’ project 
comes in: through a collaboration between the Fraunhofer 
Institute for Process Engineering and Packaging IVV in Ger-
many and the Federal University of São Paulo (UNIFESP) 
in Brazil, together with key industry partners, artificial in-
telligence will be utilized to develop a method for reliably 
predicting human responses to combinations of odors and 
textures. The result will be a digital evaluation system for 
fragrances and base formulations that will expedite the 
tailored and efficient development of products in the cos-
metics and raw materials industries and facilitate success-
ful positioning of the ensuing products on the market.
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medium-sized enterprises (SMEs) could benefit enormously 
from such a tool, as resources for external studies require prior-
itization in a focused manner and skills for conducting internal 
studies are often not specific enough.

Using artificial intelligence to achieve market success 
– predicting consumer acceptance

The aforementioned need will be addressed in the Collective 
Research Networking (Cornet) project ‘PrePsyCos - Prediction 
of psychophysiological effect by scent and skin feel of cosmet-
ic formulations’. As part of the project, our research team is 
developing a data-driven forecasting tool that predicts senso-
ry properties and consumer acceptance of leave-on emulsions 
based on optical, chemical and rheological parameters, incor-
porating psychophysiological responses. The method is based 
on the systematic recording of hedonic reactions to sensory 
stimuli, such as odor and skin feel, and their correlations with 
instrumentally measurable product properties. With the help of 
artificial intelligence (AI) and machine learning (ML), complex 
correlations between sensory properties of a product and the 
psychophysiological reactions of consumers can be automati-
cally recognized and allows for a prediction of the performance 
and acceptance of cosmetic formulations. The central result of 
PrePsyCos is to develop a comprehensive digital toolbox based 
on empirical data that can predict sensory profiles for cosmet-
ic emulsions and provide insights into likely consumer accep-
tance. The automated toolbox will enable both SMEs and large 
corporations to evaluate formulations with low resource input, 
reduce the number and scope of costly trials and develop prod-
ucts with a greater chance of market success. In addition, the 
project will provide scientifically proven findings on the release 
of odorous substances, sensory perception, sustainable raw 
material alternatives and the influence of packaging design 
and labelling on consumer purchasing decisions.

Funding project for the psychophysiological prediction of 
cosmetic formulations

The ‘PrePsyCos’ project will run for 24 months between 2024 
and 2026 as part of the ‘Industrial Collective Research’ pro-
gramme (Industrielle Gemeinschaftsforschung, IGF) funded 
by the Federal Ministry of Economics and Climate Protection 
(Bundesministerium für Wirtschaft und Klimaschutz) on the 
basis of a resolution of the German Bundestag under the ref-
erence number 01IF00402C. In addition to the Fraunhofer In-
stitute for Process Engineering and Packaging IVV in Freising, 
the Industrial Association for Food Technology and Packaging 
e.V. (IVLV; Industrievereinigung für Lebensmitteltechnologie 
und Verpackung e.V.) and the Federal University of São Paulo 
(Universidade Federal de Sao Paulo, UNIFESP) in Brazil are also 
involved. More than 30 companies from the cosmetics indus-
try are supporting the project in their role as user committee 
members.
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Summary 

PrePsyCos offers a practical solution for more efficient prod-
uct development in the cosmetics industry. The prediction tool 
will utilize AI and ML to predict the consumer acceptance of 
cosmetic formulations based on empirical data. This approach 
will offer a faster and more resource-efficient development of 
innovative products by providing valuable support, especially 
to SMEs, in making informed decisions and minimizing the use 
of resources.

Contact us 

Do you have any questions about the project, sugges-
tions or comments? Please feel free to contact us:

Zinaida Catruc
zinaida.catruc@ivv.fraunhofer.de
+49 8161 491-113
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