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ENERGISE THE SKIN
Roelmi HPC developed some active “waters” from upcycling processes able to replace  

water in cosmetic formulation and giving benefits to the skin – such as energising the skin  

and taking care about the cutaneous microbiota.
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T he rising temperatures in the 
last years, caused by the 
enlargement of the ozone 

hole and the increase in pollution, 
are impacting people’s lifestyle in a 
very significant way. Since elemen-
tary schools, the water cycle has 
been described as one of the most 
important pillars of nature, underlin-
ing the possible critical consequences 
in the presence of water evaporation. 
This constantly recurring phenome-
non is worrying for the water supply, creating a serious 
concern regarding water shortage.1

Water is a key element in the cosmetic industry, being 
included in the majority of formulations, reaching in most 
cases, up to 90% of the total composition. For this reason, 
formulations and manufacturing of beauty products will 
need to adapt to reduce this amount.2

In the last years, the beauty industry is looking for some 
alternatives able to fight against water waste. Actually, the 
“waste” modelling is playing a crucial role: “waste is only 
waste if we waste it” is the motto for manufacturer’s com-

panies, engaged in the devel-
opment and designing of new 
eco products.3 
Roelmi HPC has been walking 
this path for many years: part 
of its company program for the 
sustainable development is the 
circular economy starting from 
local and no-edible sources, to 
design new high-quality and 
ethical cosmetic ingredients. 
In this article, two upcycled 

beauty ingredients will be described, as a perfect exam- 
ple of combination between proven efficacy and “water-
less” need.

THE MEDITERRANEAN AREA: THE FRUITS EDEN
The Mediterranean area is the ideal place to grow fruits 
due to its mild temperatures and positioning. And, exactly 
in this part of Italy, Roelmi HPC discovered main techno-
logical partners and feedstock to design cosmetic ingredi-
ents, developing its know-how. 

“
Water is a  
key element  
in the cosmetic 
industry.
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Studying different fruits, it was possible to discover their 
cosmetic potential and their activities. In particular, starting 
from fruit juices’ production, thanks to a sustainable pro-
cess, different active “waters” were obtained, able to guar-
antee the original fruit benefits on the skin through the 
improvement of cell viability. 
The fruit juices are the result of a process that involves 
only physical methods. After squeezing the fruits, the juices 
are concentrated under vacuum with moderate heating 
thus producing rich food-grade juices. The waters that 
evaporate during this process are then condensed through 
a water-cooling system: as a consequence, they get enriched 
with beneficial volatile aromatic components. Different 
methods are involved, in particular a reverse osmosis on 

paper filters separates several products characterised by 
different concentration in specific substances. 
After analysing the production method, it was discovered 
that there was a significant amount of by-products involved. 
In this way, following an upcycling method, they have been 
upgraded giving it the appropriate connotation.
CytoFruit are one of these by-products still rich in the 
phytochemicals characteristics of the native fruit, such as 
“oligoelements” and molecules that can act as active ingre-
dients for the skin. 
The fruit extracts are offered from a variety of Mediterra-
nean fruits. Just switching from a fruit to another, it is 
possible to obtain different functions on the cellular activ-
ity, that means a specific claim on the final product: Clem-
entine (INCI: Citrus Clementina Fruit Extract), Grapefruit 
(INCI: Citrus Grandis Fruit Extract), Red Orange (INCI: 
Citrus Sinensis Fruit Extract), Sweet Orange (INCI: Citrus 
Aurantium Dulcis Fruit Extract), Kiwi (INCI: Actinidia 
Chinensis Fruit Extract), Bergamot (INCI: Citrus Aurantium 
Bergamia Fruit Extract), Green Mandarin (INCI: Citrus 
Nobilis Fruit Extract) and Lemon (INCI: Citrus Limon Fruit 
Extract).4 
Data to support these cellular activities involve a cytotox-
icity test on fibroblasts. Thanks to these tests, the safety of 
these ingredients on the skin was proven and that the cell 
cultures treated with active waters maintain a higher  
viability, because of their mineral composition that limits 
the osmotic phenomena and in general contributes more 
efficiently to achieve cellular homeostasis.
The efficacy studies also confirmed the active waters ability 
to protect the skin against exposome such as UV rays. 
(Figure 1)
These active “waters” are the proof that by using a by-prod-
uct as a source, the formulator can create an effective and 
performing product. These ingredients, used in cosmetic 
finished products, make possible green formulations, 
declaring the “water-less” or “water-free” claims riding the 
sustainability wave. 

MODELLING FOOD BY-PRODUCTS TO CREATE  
AN ACTIVE INGREDIENT
After a selection of different active waters, the special fea-
ture of the lemon one was highlighted: this particular 
extract has demonstrated the ability to empower the glyc-
eryl glucoside, a molecule with a well-known energising 
activities on the skin. 
Thanks to a specific setup, it was possible develop a unique 
process, under patent registration, to create an ingredient 
able to revitalise and give energy to the skin. 
This process involves the CytoFruit Lemon as glycerol sol-
vent to make possible the reaction between glycerol and 
glucose source, obtaining a glyceryl glucoside solution. 
The reaction is catalysed by an enzyme suitable for the 
glucosylation of glycerol. From this reaction arises Ener-GY 
plus – the skin energiser.
This energy smoothie is able to re-activate the skin cells: 
in fact, thanks to the use of an energiser water and glycerol, g
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Figure 1
Resistance to external agents – UV rays
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the glycerol’s transformation in glucose takes place in the 
skin cells, the molecule responsible for mitochondria acti-
vation, the organelles in our cells, that produce energy in 
form of ATP (Adenosine triphosphate).
The correct level of skin energy is important to maintain 
and improve some physiological activities related to the 
skin wellness. The active ingredient, thanks to its energis-
ing activity, enhances the skin radiance and the skin elas-
ticity that counteract together against the fatigue effect due 
to the aging process. 
Skin wellness is not only related to aging signs; in fact, 
during the recent years it has become fundamental to the 
contribution given by the skin microbiota, the microorgan-
isms population that live in balance in our skin. The skin 
microbiota is the real first skin layer and, is important 
maintain the balance between the populations that com-
pose it to avoid external and internal aggressions. Analysing 
the skin energiser’s activities, the capacity of the ingredient 
was observed to re-balance the skin microbiota populations 
and this guarantees a better skin performance. 
In Roelmi HPC, for each ingredient is available an efficacy 
dossier where are collected all the data related to the effi-
cacy tests. To evaluate the energiser activity, an in-vitro 
test on keratinocytes was developed. The cells are treated 
with different substances able to stimulate ATP synthesis, 
the ATP content is measured during the test. The cells are 
treated with a benchmark (general glyceryl glucoside), the 
original active water, the glyceryl glucoside (activated with 
the use of lemon active “water”), the Roelmi HPC’s ener-
giser and glucose (the most important substance able to 
stimulate mitochondria to produce ATP). 
Looking at the results, it is clear that the active ingredient 
shows the best energising activity, very comparable to the 
glucose one; this means that it is able to stimulate mito-
chondria in ATP production. (Figure 2)
In addition, a clinical study on 24 female subjects for 28 
days was conducted. Thanks to the use of a non-invasive 
bioengineering technique it was possible quantify the skin 
radiance after the use of a cream with the energiser active 
inside. The results are in comparison with a placebo. After 
28 days, the skin radiance increase is evident, up to 22.1%. 
(Figure 3)
Moreover, following the need to always preserve and 
respect our skin microbiota, Roelmi HPC has evaluated the 
ingredient’s impact on it. After 28 days of use of a cosmetic 
product with the active ingredient, the microbiota compo-
sition is assessed and it is possible to claim that the ingre-
dient preserves the skin microbiota composition rebalanc-
ing the dysbiosis. 

CONCLUSIONS
The “water-free” and “water-less” claims are still a strong 
trend, due to the water scarcity, and the beauty industry 
should reply to this need. 
The company developed some active “waters” from the 
upcycling process able to replace partially or the total 
amount of water in cosmetic formulation and giving ben-

efits to the skin. In addition, one of these “waters” has 
been involved in the synthesis of an active ingredient able 
to energise the skin and taking care of the cutaneous 
microbiota. 
The development of these cosmetic ingredients is the proof 
that it is possible to study and create something that 
answers the cosmetic market, consumers and planet needs 
simultaneously.
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Figure 3
skin radiance
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