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Abstract

quality of life of those patients.

Keywords: Cosmetics; Thermal waters; Dermatology; Biotechnology.

Despite the various therapeutic applications and recommendations to the use of thermal waters in the prevention and/or treatment
of various affections in different areas, several studies have confirmed the ability of the thermal waters to improve certain skin disorders.
This work reports the mechanisms of action of thermal waters based on its physico-chemical composition and their clinical benefits for the
development of new dermocosmetic formulations. These data justify the use of new biotechnological tools, such as innovative nanoscale
delivery systems, to obtain a controlled release of the minerals present in the thermal water, that will act as an active or “cosmeceutical”
ingredient in dermocosmetic formulations, aimed to prevent, support and treat skin disorders and also led to a significant improvement in

Introduction

Thermal waters are solutions formed under specific
geological conditions and characterized by “physico-chemical
dynamism”. They share three fundamental properties: their
natural origins from the earth ‘springs’, their bacterial purity
and their therapeutic potential [1,2]. The therapeutic effects
of thermal waters are attributed to their physico-chemical
composition that is the base of the classification as bicarbonated,
sulphated, chlorided, sulphurous, hyposaline and gasocarbonic
waters [3].

In the past decades, an important change occurred in the
clinical use of thermal water for the treatment of several diseases
in continental Europe, mainly due to the increase in randomized
clinical trials in dermatology and rheumatology areas, and
therefore the medicinal thermalism assumes a valuable role.
Actually, there is, even more, evidence that the treatment
with thermalism water provides several beneficial effects for
the prevention and in the treatment of different pathologies,
and several studies confirmed the capacity/potential of these
waters to support, improve or treat different disorders in the
dermatological field.

The thermal waters used to treat dermatologic conditions
present different identities in terms of physico-chemical profile.
The mechanisms by which these diseases are treated in spa
therapy are nowadays more fully justified and scientifically
supported, involving chemical, thermal,
immunological effects on different dermatologic conditions, such
as atopic dermatitis, contact dermatitis, seborrhea, seborrheic
dermatitis, psoriasis and ichthyoses [3]. Indeed, thermal waters
have demonstrated different effects on the skin, from cellular
renewal, skin hydration, recovery of cutaneous barrier and
keratolytic effects to antimicrobial activity, detergent property,
antioxidant capacity and anti-inflammatory activity [4], that are

mechanical and

associated with specific chemical elements, namely sulfur, silica,
sodium, calcium and potassium, as previously reviewed [5].

When the skin is sensitive or presents disorders such as
erythema, flaking, xerosis, etc., frequently associated with
sensations of itching, redness or tightness, conventional
cosmetics or dermatological products are insufficient to treat
these disorders, and it is necessary the use of specific and
adapted formulations to specific skin condition. Advances in skin
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biochemistry and physiology have allowed the development of
specific products adapted to the different types of skin, dividing
them according to the cosmetology characteristics that best fit
and particularly when there are slight and/or moderate skin
disorders [6]. Dermocosmetics or cosmeceuticals are a category
of cosmetic products that integrate both dermatological and
pharmaceutical considerations [7]. Cosmetics are able to
improve the morphology and appearance of the skin through the
activity of very specific components, being mainly used for non-
affected skin care or as an adjunct therapy in the treatment of
skin diseases.

The beneficial effects of the thermal water in the treatment
of some skin diseases justify its use of thermal waters as an
active or “cosmeceutical” (or functional cosmetic) ingredient in
dermocosmetic formulations. In fact, once thermal waters are
rich in minerals and oligoelements with proved dermatological
indications, they can be considered as a perfect raw material
to dermocosmetic formulations, and these later are widely
recognized by the capacity to encapsulate, stabilize and carry
these elements. These dermocosmetics will be applied to
improve the skin’s properties in terms of hydration, flexibility
and elasticity, as well as to promote the different effects of
the thermal waters, such as anti-inflammatory, calmative,
desensitizing, healing and antioxidant effects [8,9].

One of the biggest problems for dermocosmetics with
hydrophilic ingredients such as thermal water is the penetration
onto the skin, once the outermost layer (stratum corneum of
the epidermis) is hydrophobic. Once the therapeutic effects
of the thermal waters are due to the interaction between the
active components of the water and the structure of the skin
surface, the development of dermocosmetic formulations to
provide a controlled release of such hydrophilic bioactive
components is crucial and an attractive challenge. With this
scope, the cosmeceutical/cosmetics industry has been applying
nanobiotechnology in the creation and incorporation of new and
effective delivery systems in their products. Nanotechnology
today offers a broad range of techniques to produce different
nanocarriers for transporting hydrophilic substances like
thermal water. The properties of the nanocarrier systems such
as size, hydrophobicity and charge are fundamental in the
controlled release to increase the permeation/penetration of
the water on the skin, which in turn enhances the biological
effects of thermal waters. Indeed, these systems have the added
advantage of preserving the original and unique properties
of thermal waters and ensure the stability of the other active
components over greater periods [3].

Conclusion

Considering this it is proposed the development of specific
and nonresponsive dermocosmetic formulations based on

thermal waters, that exhibit unique physico-chemical features,
to contribute to the improvement of treatment of dermatological
disorders and, overall, to the comfort and well-being of the skin.
After the adequate biometric testing to evaluate the effectiveness
and safety, these new-thermal-water-based cosmetics could
represent an important contribution to the cosmetic field,
as well as for the treatment of specific organic or functional
skin disorders, either solely or as an adjuvant to more specific
treatments.
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