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Abstract

Today Polymers and Composites natural-derived are preferred worldwide from consumers and scientists
to make skin- and eco-friendly products in substitution to petrol-derived ones. By this paper we are
proposing innovative and smart tissues as novel carriers for cosmeceuticals, nutraceuticals and medical
devices. Fibers of these tissues, made by natural polymeric composites, have been bound to nanoparticle-
complexes of chitin nanofibers and nanolignin encapsulating different active ingredients, selected for
characterizing the final designed cosmeceuticals, nutraceuticals and medical devices. Effectiveness and
safeness of the realized smart tissues have been also investigated.

Keywords: Emulsion; Carriers; Natural ingredients; Environment; Biosostenibility; Eco-sustainability;
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Introduction

Scientists and consumers are looking for products natural-derived considered skin- and
environmentally-friendly, retained important not only for their health and beauty, but also to
maintain the natural raw materials and the Earth’s Biodiversity (Figure 1) [1-4]. Unfortunately,
the majority of cosmetics and diet supplements, used together to obtain the so-called Beauty
from Within (i e. health and beauty from outside and inside) (Figure 2) [5-7], are made by
petrol-derived carriers. Consequently, our actual way of living and consuming these and
other products are made by emulsified-carriers characterized by a difficile biodegradability
and packed by not biodegradable plastic containers, provoking the production of waste
invading lands and the oceans, by the dangerous so called microplastics [8,9] Which are the
consequences? Fish and sea mammals are eating these microparticles as food so that, as they
were entered into the human alimentary chain (Figure 3), they have been recovered in tea
cups, placenta and human blood [10-12].
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Figure 1: The Earth’s biodiversity.
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Figure 2: Components of the so-called Beauty from within (courtesy of Morganti et al).
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Figure 3: Microplastics into the human body.

At this purpose it is to remember that the petrol-derived plastic
packaging’s, containing toxic ingredients, such as Phthalates,
BPA and BPS, and PVC fragments (Figure 4), result dangerous for
human being linked to hormone disruption, infertility and cancer,
while emulsifiers, preservatives and other chemicals necessary to
produce the emulsion-carriers are often cause of allergy and skin

sensitizing phenomena [13,14]. Thus, considering the quantity
of the marine plastic debris recovered into the oceans estimated
today to be more than 150 million tons with a yearly entering from
4.8 to 12.7 million tons, it results necessary to change our lifestyle
[15,16].
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Figure 4: The toxic ingredients found in some plastic packaging (Courtesy Made Safe).

However, how long we wish to go on? (Figure 5) On the other
hand, it is necessary to consider the global cosmetic market that,
ranged around USD 617,2 billion by 2023 is increasing each year by
a CARG of ~9%, supporting 2 million jobs across EU only (Figure 6
& 7) [17,18]. Consequently, looking to the values registered in 2018,

in the last 5 years 2024-2028 the beauty industry has increased
its market of 19.9%. It is interesting to underline that the natural-
based specialized cosmetics represent more than 10% of the global
market and have reported the major increase.

HOW LONG UNTIL IT'S GONE? = ...

Estimated decomposition rates of common marine debris items

Figure 5: An example of different plastic debris’source recovered into the oceans.
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Figure 6: The Cosmetic market increase courtesy of Precedent Research Co [18].

The industry supports millions of European jobs up & down the value chain
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Figure 7: Cosmetic jobs and worldwide market (courtesy of Cosmetica Italia [17]).

However, because of the today great consume of Cosmeceuticals
and Nutraceuticals by both women and men, it is increasing the
so-called eco-anxiety. It is based on the necessity to maintain
beauty and wellbeing, respecting both environment and the Earth

‘biodiversity [19]. Consequently, the Environment’ respect is
requested from all the customers, which are worrying for plastic
pollution, water scarcity and extreme weather conditions (Figure
8) [19-21].
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Figure 8: The actual worries of consumers and producers (courtesy of GWI).

What the proposed solution to reduce water consuming
and the worldwide invasion of plastic?

In our opinion it will be necessary to reduce the use of non-
biodegradable plastics and polymers, by increasing the use of
natural biopolymers [22]. Thus, as an example, it seems possible

to produce both Cosmeceuticals and Nutraceuticals utilizing as
carriers specialized tissues instead of the actual emulsions [22]
(Figure 9). These innovative cosme-nutraceuticals (Cosmetics and
Diet supplements) are not only biodegradable, but they may be
packed into biodegradable container also [23]
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Figure 9: Example of machine to produce these new tissues (courtesy of Morganti et al.).
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Which the modality for making these tissues-carriers?

Different natural polymers have been selected to produce
non-woven tissues by the electrospinning technology. During
this process different active ingredients have been selected and
encapsulated into the patented chitin nanofibrils-nanolignin

Yot WO 2y
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complex (CN-LG), obtained by the gelation method encapsulating
different active molecules (Figure 10) [23]. Before going on by
the electrospinning, active ingredients and polymers have been
selected for making and characterizing effectiveness and safeness
of the different smart tissue-carriers and the innovative cosme-
nutraceuticals ingredients (Figure 11) [24,25].

Figure 10: Gelation method used to make the micro/nano particles (a) CN-Hyaluronan complex and (b) CN-
Nanolignin (courtesy Morganti et al.).
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Figure 11: Example of carrier-film (up) and carrier-tissue at SEM (below) (courtesy Morganti et al).
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Naturally it has been controlled the similarity between the
realized tissue-carriers structure scaffolding and the natural skin’s
Extra Cellular Matrix (ECM) (Figure 12) [26] as well as the right
encapsulation of the active ingredients (Figure 13) Finally, controls

EWT & 300K Sirad A s 512
WO s 54 mm g® 1000KX

Date 10 Jun 2013
- P

were organized both in vitro and in vivo to verify effectiveness and
safeness of the final obtained cosmeceuticals and nutraceuticals
[27-29].

Figure 12: CN-tissue structure compared to the skin EC (courtesy Morganti et al).
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Figure 13: Example of some active ingredients encapsulated (courtesy of Coltelli et al.).

Conclusive Remarks

In conclusion by this new technology, it is possible to realize
smart tissue-carriers reducing the great consumption of water
and the use of petrol-derived polymers and ingredients necessary
to make the normal cosmetic emulsions as well as the production

and use of plastic packaging’s, thus safeguarding human health and
the environment. In fact, these tissues, made by natural polymers
encapsulating natural active ingredients, are free of water,
emulsifiers, preservatives, fragrances, colours and other chemicals
necessary to produce the emulsified cosmetics and may be packed
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by paper, thus resulting 100% biodegradable. Last but not least,
polymers and ingredients may be obtained from food and the agro-
forestry waste, thus introducing the circular economy request
worldwide from scientists and consumers [26-31].
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