
HAL Id: hal-04674074
https://hal.inrae.fr/hal-04674074v1

Submitted on 20 Aug 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Towards an ontology-based decision support system for
the design of emulsion based cosmetic products

Juliana Serna, Jose-Luis Rivera-Gil, Javier A. Arrieta-Escobar, Vincent Boly,
Véronique Falk, Paulo Cesar Narvaez-Rincon

To cite this version:
Juliana Serna, Jose-Luis Rivera-Gil, Javier A. Arrieta-Escobar, Vincent Boly, Véronique Falk, et
al.. Towards an ontology-based decision support system for the design of emulsion based cosmetic
products. 13th European Congress of Chemical Engineering and 6th European Congress of Applied
Biotechnology, Sep 2021, Virtual conference, Germany. �hal-04674074�

https://hal.inrae.fr/hal-04674074v1
https://hal.archives-ouvertes.fr


Towards an ontology-based decision support system for the design 

of emulsion based cosmetic products 

Juliana Serna1, Jose-Luis Rivera-Gil1,2, Javier A. Arrieta-Escobar3, Vincent Boly1, 

Véronique Falk3, Paulo César Narváez Rincón2 

1Université de Lorraine / Equipe de Recherche des Processus Innovatifs, ERPI-

ENSGSI, Nancy/France 

2Universidad Nacional de Colombia/ Departamento de Ingeniería Química y 

Ambiental, Grupo de Procesos Químicos y Bioquímicos, Bogotá/Colombia 

3CNRS-Université de Lorraine / Laboratoire Réactions et Génie des Procédés, 

LRGP, Nancy/France 

5.1. Future Directions in Product Design and Engineering 

Cosmetic products are a potential source of value generation for the companies, the 

customers, and the society when they are created under sustainable principles. Their 

design is a major challenge because it requires the simultaneous consideration of 

many interrelated factors, such as ingredients, composition, micro-structure, and 

production process, among others. This is even more critical at early design stages 

when information is scarce and the effects of design decisions on the product are 

unclear. With the aim of creating a decision-based support system for the design of 

emulsified cosmetic products at early design stages, this study presents a novel 

ontology-based knowledge base. It was created considering emulsion science 

principles, heuristics, expert knowledge, and their interrelations. The building blocks of 

the knowledge base are: 

• General subproblems in emulsion formulation, which are related to 

physicochemical phenomena or properties that are to be promoted or limited in 

the product. For example, a specific rheological behavior (shear thinning, 

thixotropic behavior). 

• General solution strategies, which are solution paths related to the emulsion’s 

nature or micro-structure not directly related to a specific compound or process 

technology. For example, the implementation of a steric surfactant system. 

• Data bases of different cosmetic ingredient types (emollients, surfactants, 

preservatives, actives, among others) 

• Heuristics and interrelationships between ingredients and the previous listed 

design elements 



 

In this study, the ontology-based knowledge base is presented in detail. Following, it 

is implemented in a decision-making support system which enables product designers 

to understand the product as a whole system, to perform product-wide information 

query, to graphically represent ingredients information, and to design/screen/explore 

possible design options. The ontology and the architecture of the decision support 

software are presented (Figure 1). Among its possible uses are: (a) analysis of solution 

strategies and its effects, (b) support in decision-making during reformulation or 

ingredient substitution, (c) design of a new emulsified product, and (d) graphical 

representation for cosmetic product design. The decision support software is 

exemplified through a case study: the design of a moisturizing cream. 

 

 

Figure 1 Elements of the decision support system for the design of cosmetic 

emulsions 


