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PrePsy(Cos - (an Artificial Intelligence
Predict the Sensory Perception and
Consumer Acceptance of Cosmetic Products?

A Springer, Z. Catruc, J. Freiherr

dor 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 Sdo 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.

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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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 (Al) 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 fur 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 fur Lebensmitteltechnologie
und Verpackung e.V.) and the Federal University of Sdo 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 Al 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

References:

[1]  Di Muro, F; Murray, K. B. (2012). An Arousal Regulation Explanation of Mood
Effects on Consumer Choice. Journal of Consumer Research, 39(3), 574-584.
https://doi.org/10.1086/664040

[2] Pieters, R. (2013). Bidirectional Dynamics of Materialism and Loneliness: Not
Just a Vicious Cycle. Journal of Consumer Research, 40(4), 615-631. https://doi.
0rg/10.1086/671564

[3] Kadohisa, M. (2013). Effects of odor on emotion, with implications. Frontiers in
Systems Neuroscience, 7, 66. https://doi.org/10.3389/fnsys.2013.00066

[4] Chandon, L. (2020). Do Claims about the Naturalness and Dose of Cosmetics
Ingredients Affect the Public’s Perception of Their Safety?. J, 3(3), 299-312.

[5] Colavita, F.B. (1974). Human sensory dominance. Perception & Psychophys-
ics,16(2), 409-412.

[6] Morrot G, Brochet F, Dubourdieu D. The color of odors. Brain Lang. 2001
Nov;79(2):309-20. doi: 10.1006/brln.2001.2493. PMID: 11712849.

[71 Gambaro, A., Roascio, A., Boinbaser, L., & Parente, E. (2017). Influence of pack-
aging and product information on consumer perception of cosmetic creams—A
case study. Journal of Sensory Studies, 32(3), e12260.

[8] Herz RS, von Clef J. 2001. The influence of verbal labeling on the perception of
odors: evidence for olfactory illusions? Perception. 30 (3):381-391.

[9] Herz, R. S. (2003). The effect of verbal context on olfactory perception. Journal of
Experimental Psychology: General, 132(4), 595.

SUBSCRIPTION Sscientific articles, market

research, formulations, news from the industry,

and much more, Subscribe to SOFW Journal.
subscription@sofw.com

[10] Liobikiené, G., & Bernatoniené, J. (2017). Why determinants of green purchase
cannot be treated equally? The case of green cosmetics: Literature review. Journal
of Cleaner Production, 162, 109-120.

[11] Grappe, C. G., Lombart, C, Louis, D., & Durif, F. (2021). “Not tested on animals”:
How consumers react to cruelty-free cosmetics proposed by manufacturers and
retailers?. International Journal of Retail & Distribution Management, 49(11),
1532-1553.

[12] Luca, R. de, Botelho, D. (2019). The unconscious perception of smells as a driver
of consumer responses: A framework integrating the emotion-cognition approach
to scent marketing. AMS Review, 1-17.

[13] Springer, A.; Hockmeier, L.; Schicker, D.; Hettwer, S.; Freiherr, J. Measurement of
Stress Relief during Scented Cosmetic Product Application Using a Mood Ques-
tionnaire, Stress Hormone Levels and Brain Activation. Cosmetics 2022, 9, 97.

[14] Springer, A., Schicker, D., Holland, I., Blaak, J., Staib, P, & Freiherr, J. (2024).
Scented Formulations: Dual Effects of a Fragrance in Diverse Formulations. SOFW
Journal (English version), 150(3).

[15] Gongalves, G. M. S., Srebernich, S. M., Vercelino, B. G., & Zampieri, B. M. (2013).
Influence of the presence and type of fragrance on the sensory perception of cos-
metic formulations. Brazilian Archives of Biology and Technology, 56, 203-212.

[16] Courréges S, Aboulaasri R, Bhatara A, Bardel MH. Crossmodal Interactions
Between Olfaction and Touch Affecting Well-Being and Perception of Cosmetic
Creams. Front Psychol. 2021 Aug 13;12:703531.

[17] Spence, C., & Zhang, T. (2024). Multisensory contributions to skin-cosmetic prod-
uct interactions. International Journal of Cosmetic Science, 46(6), 833-849.

[18] Cyriac, £, Xin Yi, T, Chow, P S., & Macbeath, C. (2022). Tactile friction and
rheological studies to objectify sensory properties of topical formulations. Journal
of Rheology, 66(2), 305-326.

[19] Gilbert, L., Savary, G., Grisel, M., & Picard, C. (2013). Predicting sensory texture
properties of cosmetic emulsions by physical measurements. Chemometrics and
Intelligent Laboratory Systems, 124, 21-31.

[20] Franzol, A., Banin, T. M., Brazil, T. R., & Rezende, M. C. (2021). Rheological
analyses and artificial neural network as optimization tools to predict the sensory
perception of cosmetic emulsions. Materials Research, 24, e20210252.

[21] Springer, A., & Freiherr, J. (2025). Nachweis der Wirkung von kosmetischen
Mitteln mithilfe psychophysiologischer und neurowissenschaftlicher Methoden. In
Behr's Verlag (Hrsg.), Praxishandbuch Sensorik (Loseblattsammlung, Nr. 2.3.2, 69.
Aktualisierungs-Lieferung 06/2025). Behr’s GmbH.

Avrielle Springer, Zinaida Catruc, Jessica Freiherr

Fraunhofer IVV |
Giggenhauser Strale 35 | 85354 Freising | Germany

Corresponding author:
Zinaida Catruc | zinaida.catruc@ivv.fraunhofer.de

ADVERTISING SOFW is pushing your sales.

We are ready to partner with you.

advertising@sofw.com

sofwjournal | 151 | 7+8/25



