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Science meets sustainability
and the circular economy
n Dr Andrea Maltagliati - Roelmi HPC,  Italy

Water covers 70% of our planet, and it is
easy to think that it will always be plentiful.
However, freshwater, i.e. the stuff we drink,
bathe in, irrigate our farm fields with, is
incredibly rare. 
Only 3% of the world’s water is fresh

water, and two-thirds of that is tucked away
in frozen glaciers or otherwise unavailable
for our use. As a result, some 1.1 billion
people worldwide lack access to water, and
a total of 2.7 billion find water scarce for at
least one month of the year. Inadequate
sanitation is also a problem for 2.4 billion
people—they are exposed to diseases,
such as cholera and typhoid fever, and
other water-borne illnesses. Two million
people, mostly children, die each year from
diarrheal diseases alone.
At current consumption rates, the World

Wildlife Fund estimates that by 2025 two
thirds of the world’s population could be at
risk of water shortages. In a future where
water becomes a protected resource, bubble
baths and lawn sprinklers will become
unthinkable luxuries and rationing will be
second nature to people everywhere.1

Consumer awareness is on the rise, and
water conservation is high on their agendas.
In the UK, one third (33%) of consumers say
they would pay more for fixtures that save on
water or energy bills, while 27% always try to
take shorter showers.
An additional 27% of UK consumers use

less or reuse water. As consumers cut back
their usage, they expect brands to do the
same, and some are already taking notice.
Where water was once an essential part

of any beauty regime, new formulations
require little or no extra water in order to
function.
Cleansing and treatment face powders

currently require only a splash of water to
transform into rich creams or lathers.
Already, we are seeing the rise of water-
saving beauty solutions such as wipes, dry
shampoos, no-rinse body washes, and

alternative toothpaste formats.
There is also a growing interest in

alternative water sources that do not place
any additional strain on existing resources,
and we will see brands scour the earth to
gain a competitive edge. These products
can be positioned as eco-friendly, as well
as a source of exclusivity.
Plant and fruit waters will also play a

part, moving from traditional health drinks
into beauty products. Brands will also need
to focus on the transparency of their
actions around the issue of water as
sceptical consumers want access to the
specific details of their water usage habits.2

This focus on provenance will also
include the production location, with
brands detailing where their products are
made, whether the water supply there is
plentiful or compromised and whether the
production methods save or recycle water.
It is within this context, and as part of its

core philosophy “No Impact in Progress”
(NIP®), that Roelmi HPC have been working
for more than a decade in producing
sustainable and renewable waters for
cosmetic use that would not deplete
sources of fresh water thus helping increase
availability of this precious liquid for
drinking purposes.

Abstract

We rarely realise the true importance of water and its impact on every aspect of life on
Earth. From the influence it had on being central to human civilization to its importance
as probably one of most, if not the most, widely used chemical agent in industrial
activities, to the fact that we are mainly made of water.
The vast majority of cosmetic products contain variable quantities of water, with an

average oil-in-water emulsion ranging from 70% to 80% and certain formats such as
micellar cleansers featuring it at even higher concentration.
Some rightly argue that there is better use to water with an alarmingly huge number

of people having little, or no, access to fresh and clean water to satisfy their basic
survival needs.
Recent cosmetic trends are going towards the use of fewer ingredients as well as

water-less formulae; that is products that are formulated with less water and possibly
with more functional water, e.g. plant or fruit water that also delivers skin benefits.
In addition, a major focus on sustainable and circular economy principles as a way to

go beyond the mere concept of “natural” is pushing formulators of cosmetic products
and producers of ingredients to seek alternative sources of water.

Figure 1: Increase of cell vitality demonstrated by
Cytofruit Water Lemon.

Figure 2: Increase of cell vitality demonstrated by
Cytofruit Water Kiwi after exposure to H2O2.
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A sustainable, by-product-derived
alternative to water
Over the years, Roelmi HPC have built a
strong partnership with a Southern-Italy-
based producer of organic fruit
concentrates and juices with major
emphasis on local sourcing.
Its strategic position gives us access to

high-quality organic fruit from the South of
Italy, a region characterised by a specific
micro-climate with warm and sunny days as
well as waterfalls suitable for agriculture.
The production process of juices and

concentrates involves only physical
methods.
After squeezing the fruit, the juices are

then concentrated under vacuum with
moderate heating thus producing delicious
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
that, otherwise, would go wasted.

Reverse osmosis carried out on paper
filters enables us to separate several
products characterised by different
concentration in specific substances: each
of these by-products will find a different
industrial application rather than being
simply disposed of, thus generating a
production loop in line with circular
economy principles.
One of these by-products generates our

Cytofruit® Waters, a liquid still rich in the
phytochemicals characteristic of the native
fruit, such as “oligoelements” (e.g.
magnesium, iron and zinc, among others)
and molecules that can still function as
precious active ingredients for the skin.
Cytofruit Waters (now referred to as ‘fruit

cell water extracts’) are not mineral waters
produced by non-living entities; they are
extracted from living fruit cells, thus offering
a composition closer to that of our skin’s
cells. In this regard, not only can they
replace the water used in the formulation
process with an alternative sustainable

source, but also, they contribute to the
overall efficacy of the cosmetic product and
can deliver skin benefits and generate label
claims.
Fruit cell water extracts are offered from

a variety of Mediterranean fruits including
but not limited to Clementine (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).
Each and every fruit cell water extract

has its own characteristic composition
which, in return, delivers peculiar skin
benefits.

More than “just” water
Formulation and production of cosmetic
products implies a significant use of water.
Often, this is considered almost as a

minor ingredient: cosmetic formulators
regard most of the ingredients they use as
precious, either because of their cost or
their efficacy and they spend considerable
time to optimise their level of use in order
to get efficacy within the given bulk cost.
However, when it comes to water, most

formulators think of it mainly as the first
ingredient featured on the INCI list or, even
worse, as the ingredient that helps reduce
the overall cost of the formula.
Little, if no, thought is given to what

water really is, i.e. the source of life.
However, today’s society is increasingly
attentive to sustainability issues and recent
Mintel searches carried out internally have
shown as up to 80% of products launched
in the UK market during March 2018 and
March 2019 made some green and
sustainable-related claim.
It also emerges that reduced water

Figure 3: Increase of cell vitality demonstrated by Cytofruit Water Kiwi after
exposure to heavy metals.

Figure 4: Increase of cell vitality demonstrated by Cytofruit Water Kiwi after
exposure to UV radiation.

Figure 5:Modulation of anti-inflammatory mediator TNF-α demonstrated by Cytofruit Water Green
Mandarin.
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consumption associated with the
formulation and the use of cosmetic
products is a major trend by many defined
as “water-less cosmetics”.
In parallel, another trend in the industry

(likely adopted from the food industry)
implies the use of fewer ingredients, i.e.
‘less is more’, and invokes that
‘unnecessary’ ingredients are not used
during the formulation process.
Now, as much complicated and subject

to bias as it is to define any ingredient as
unnecessary, one could argue that
combining the above-mentioned trends
could result in using only as little as possible
of waters that could also deliver skin
benefits.
Furthermore, using by-products of an

industrial process, such as the production of
organic fruit juices, rather than wasting
drinking water, offers obvious advantages
from a sustainability standpoint.
In this context, fruit cell water extracts

are the ideal ingredient for conscious
formulators as they enable the formulation
of more sustainable products that make use
of lower levels of “traditional” water.
They have also shown, through a variety

of in vitro tests performed against simple
mineral water, to be much more than simple
water, in that they display efficacy that is of

certain interest in terms of added skin
benefits.
For instance, Lemon fruit cell water

extract has demonstrated an improvement
of skin cell vitality when added to a skin cell
culture (Fig 1).
Increased skin cell vitality was also

shown by Kiwi fruit cell water extract when
tested against external aggressors such as
UV rays, heavy metals and H2O2 (Fig 2, Fig 3
and Fig 4).
Green Mandarin fruit cell water extract

has even shown significant results in terms
of improved physiological reaction of cell
culture when exposed to chemical stress as
demonstrated by the quicker decrease of
TNF-alpha inflammatory mediator peak
shown in Figure 5.
Fruit cell water extracts can be used to

formulate cosmetic products that meet
modern consumers’ needs in terms of both
efficacy and sustainable credentials.
Demo formula in Table 1, for instance,

demonstrates the use of Lemon and Green
Mandarin fruit cell water extracts in a skin-
vitality-boosting spritzer.
The formula shown in Table 2 makes use

of the proven benefits of Kiwi fruit cell water
extract to formulate an oil-in-water system
aimed at protecting the skin from external
aggressions.

Olifeel® TD OW is an efficient o/w
emulsifier that, coupled with Olifeel Pearls,
provides outstanding stability and sensorial
properties. Emollience is provided by
EMotion Light Ester and Olifeel Skin: the
former is the product of an innovative
biorefinery concept that makes use of
plants that are not used for food
consumption (Sardinia-grown Milk Thistle)
whilst the latter is produced from waste
materials generated in the olive oil industry.
Cerafluid is an innovative, natural and

easy-to-formulate form of Ceramide NP
derived from biotechnology processes not
involving animal sources and dispersed into
olive tri- and di-glycerides: it is a must-use
ingredient to strengthen skin barrier
functions.
Both examples show that it is nowadays

possible to formulate products that are
efficacious and aesthetically pleasing as
well as make extensive use of green
ingredients coming from botanical by-
products that would go otherwise wasted.
These formulae meet emerging concepts

such as “water-less” and “less-is-more”: no
water as such has been used to formulate
them and only those ingredients deemed as
strictly necessary have been utilised.
This also enables formulators of

cosmetic products to meet the consumer’s
perception that ingredient lists showing
fewer INCI names are easier to read and
understand.

Conclusion
We believe that commitment to a more
sustainable cosmetic industry should be
supported by a strong technical expertise in
producing ingredients that do not deplete
the supply chain of precious goods that can
be instead used for human consumption.
Water is a vital resource that some billion

people are nowadays struggling with and
there is a stringent demand to preserve it
coupled with a new trend in the cosmetic
industry to use less, if none, of it.
Cytofruit Waters enable conscious

formulators to meet these needs and trends
without having to compromise on efficacy
and aesthetics of the finished products.
Cytofruit Waters are sustainably

produced from by-products of the Italian
organic fruit juice industry and are the
perfect marriage between Nature’s
goodness, science and circular economy
principles.
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Table 1: Skin-vitality-boosting spritzer

Technical/Trade Name INCI Name W/W%
Cytofruit® Water Lemon Citrus Limon Fruit Extract QS to 100%

Cytofruit® Water Green Mandarin Citrus Nobilis Fruit Extract 45.0

Sodium Benzoate Sodium Benzoate 0.1

Sodium Anisate Sodium Anisate 0.2

Citric Acid, to pH 4.5 Citric Acid QS

Glycerin Glycerin 3.0

Sodium Hyaluronan HW Sodium Hyaluronate 0.1

Table 2: Skin-protecting cream

Technical/Trade Name INCI Name W/W%
Cytofruit Water  Kiwi Actinidia Chinensis Fruit Extract QS to 100%

Sodium Gluconate Sodium Gluconate 0.3

Glycerin Glycerin 3.0

Xanthan Gum Xanthan Gum 0.1

Olifeel TD OW Polyglyceryl-3 Stearate, Cetearyl Olivate 6.0

Olifeel Pearls C10-18 Triglycerides 1.0

EMotion Light Ester
Triperlagonin or C8-C12 Acid Triglyceride
(China compliant)

15.0

Olifeel Skin Triolein, Glyceryl Dioleate 4.0

Cerafluid Olive Glycerides, Ceramide 3 1.0

Sodium Benzoate Sodium Benzoate 0.2

Sodium Anisate Sodium Anisate 0.2

Citric Acid, to pH 4.5 Citric Acid QS
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