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To start the second part of this special focus on cosmeceuticals the authors will present some of the

major classes of common ingredients used to enhance skin appearance (e.g. retinoids, hydroxya-
cids, vitamin B3 and antioxidants) within cosmetic products. In the following section, consultant

dermatologist Dr Sandeep Cliff will give a personal review of the cosmeceuticals he uses within

his aesthetic dermatology practice.

Retinoids

Different forms of vitamin A are used

in cosmetic products, in particular
retinol, retinyl esters (e.g. the acetate,
propionate, palmitate and retinoate
esters of retinol) and retinaldehyde.
Trans-retinoic acid is a prescription
retinoid with substantial clinical evidence
to treat the signs of ageing. All other
retinoids are postulated to have similar
clinical effects as trans-retinoic acid after
significant penetration and conversion

in the epidermis [1]. Histological studies
have shown that topical application

of trans-retinoic acid increases: 1) the
amount of collagen types | and Ill within
photo-aged dermis; 2) the number of
collagen VIl anchoring fibrils at the
dermo-epidermal junction (DEJ); and

3) both the expression of fibrillin-1and
the amount of immunopositive staining
for fibrillin-rich-microfibrils at the

DEJ [2]. It has also been demonstrated
that trans-retinoic acid reduces the
expression of tyrosinase and enhances
epidermal cell turnover. It also induces
extracellular matrix (ECM) deposition
through both the upregulation of ECM
protein transcription and the inhibition of
matrix metalloproteinase transcription,
which results in dermal repair [2-5].
Topical doses of less than 1% are typically
sufficient to obtain significant effects with
retinoids. The first concern with retinoids
is related to their potential to cause skin
irritation. Choice of retinoid can reduce
this issue. Irritation may also be mitigated
to some extent by the formulation used.
The second key concern is instability

of retinoids, especially in the presence

of oxygen and light, which requires
special consideration during the product
development process [1,6]. Trans-retinoic

acid may also be used as a positive control
in clinical trials to assess the efficacy of
new topical active compounds [4]. Clinical
studies have been published on other
retinoids, such as retinol, retinaldehyde,
retinyl retinoate and retinyl palmitate
[3,4,7-10].

Hydroxyacids

These include: 1) a-hydroxyacids (AHAs)
such as glycolic, malic, tartaric, citric,
mandelic and lactic acids; 2) B-hydroxy
acids (BHAs) such as salicylic acid

and alkyl derivatives of it (capryoyl
salicylic acid); 3) polyhydroxy acids
(PHAs) such as gluconolactone and
gluconoheptonolactone; and 4) bionic
PHAs such as lactobionic and maltobionic
acids [1,6]. A mechanism of action of these
acids involves exfoliation of the stratum
corneum, most likely by chelation of the
calcium involved in cell-cell cohesion

[1]. AHAs are beneficial to reduce the
signs of photo-aged skin by reducing the
stratum corneum thickness, normalising
the cohesion of the stratum corneum and
inducing epidermal and dermal thickening
by upregulation of the ECM transcription.
PHAs and bionic acids provide some
additional benefits in comparison to
AHAs, such as a lower irritation potential
and a higher tolerance on clinically
sensitive skin [11,12]. It has also been
demonstrated that PHAs are more
hygroscopic [12], enhance the stratum
corneum barrier efficiency and do not
cause skin photosensitivity in comparison
to AHAs [13-15]. Efficacy of topical
formulations containing hydroxyacids

is proportional to the bioavailable
concentration of the acid in an optimal
vehicle. The bioavailability of the
hydroxyacids significantly decreases when

the pH is raised, as only the free acid can
penetrate into and through the stratum
corneum [16]. High concentrations at low
pH of hydroxyacids, such as AHAs and
BHAs can lead to irritation and potential
skin sensitivity [17,18], which could

be avoided with a controlled-release
mechanism in the formulation.

Vitamin B3

Nicotinic acid (or niacin) and niacinamide
(or nicotinamide) are similarly effective
as avitamin as they can be converted
into each other within the organism.
Niacinamide readily penetrates the
stratum corneum and topical application
of niacinamide enhances the stratum
corneum barrier function by stimulating
the ceramide synthesis and stimulating
differentiation of keratinocytes which
leads to a thicker stratum corneum
[3,19]. It also raises the intracellular
nicotinamide adenine dinucleotide
phosphate levels, which have potent
antioxidant properties [19]. Topical
application of niacinamide is well
tolerated by the skin and clinical trials
have revealed beneficial effects in ageing
skin [1,3]. It has been well-documented
that topical niacinamide can improve
epidermal barrier properties, decrease
skin hyperpigmentation, reduce the
appearance of fine lines and wrinkles and
improve skin elasticity [1,3,19-21].

Antioxidants

Topical antioxidants can be divided

into two categories: 1) water soluble,
such as ascorbic acid, resveratrol; 2)

oil soluble, such as a-tocopherol and
ubiquinone; and 3) both water and oil
soluble, such as alpha lipoic acid [6].
Antioxidants can also be classified based
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on their mechanism of action. Other
ingredients, such as PHAs (including
bionic acids) and niacinamide have also
demonstrated antioxidant properties
[15,22-24]. In human skin, antioxidant
capacity of the epidermis is much higher
than that of the dermis and declines

with age, resulting in oxidative stress [5].
Oxidative stress can be described as a
condition in which the cellular antioxidant
systems are insufficient to keep the level
of reactive oxygen species (ROS) below

a toxic threshold. This may be either

due to an overproduction of ROS or to a
failure of cell buffering mechanisms [25].
Topical antioxidant supplementation

is a challenging option as claims from
specific antioxidant should be supported
by evidence of the finished product
instead of the individual ingredients.
Formulations with antioxidants should be
tested during manufacturing and storage,
as antioxidant can be consumed by free
radicals generated from irradiation or
environmental factors which may result
in no antioxidant left when the product

is used by consumers [26]. Numerous
studies have been published on ascorbic
acid and its essential role in neutralising
free radicals and collagen biosynthesis
[1,5,6]. However, it is an unstable molecule
and oxidises immediately upon exposure
to UV light and air. This is accompanied by
rapid product yellowing. Despite different
stabilisation strategies to address this
issue, such as chemical modification

of ascorbic acid, oxygen-impermeable
packaging, encapsulation, low pH and
incorporation of other antioxidants,

it remains a challenge to ensure

stability [1,5,27,28]. Derivatives of other
antioxidants have been shown to be more
stable than the active forms; however,
there is doubt as to their clinical efficacy
[1,2].

In conclusion, cosmetic skincare
formulations are becoming more complex
and manufacturers should not only address
the sensory aspects that consumers desire,
but also maximise the performance of the
formulation by maintaining the integrity
of the active compound and ensuring
maximum bioavailability at the target site
[2]. Itis also critical for the functionality of
the cosmetic product, that the combination
of different ingredients is compatible
with each other as well as with the
packaging [2,16]. Trained healthcare and
beauty professionals (including aesthetic
physicians, dermatologists, pharmacists,
aesthetic / beauty therapists) need to
understand what cosmetic products are
and how these can provide benefits to
the consumer / patient. A more proactive

approach to skincare is also needed to
maintain a healthy skin (including UV
protection) as opposed to just focusing on
reducing the appearance of signs of ageing.
These professionals are also in a key
position to increase awareness and educate
consumers / patients about the importance
of an appropriate daily skincare regimen to
improve skin's appearance and texture and
to maintain its protective function, as well
as to maximise benefit of in-office aesthetic
procedures [29].
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