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Abstract

There’s an increasing interest in the use of nafuaucts in topical skin
care regimens. Vitamins are natural products witimyrbeneficial effects
on the skin. They maybe used as prescription dmudke treatment of
skin diseases and are also incorporated into camntieals, which are
products with active substances that cannot beideresl cosmetics or
drugs.

The most important vitamins in topical formulatioaie vitamin A, B,
Bs, Bio, C, D, E and K.

The effect of topical vitamins used individually asell as in
combinations in the treatment of various skin cbads and in cosmetic

dermatology will be highlighted.
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Introduction

There is a growing public awareness and concern gnmahividuals
regarding the condition of their skin, with a comttant desire to use
natural products to treat skin conditions. Therevislence that there may be
reduced side effects when using natural producther derivativegWu,
20049.

Vitamins are a natural constituent of human skimeyl are essential
compounds for many functions of the human skinanedpart of a system of
antioxidants that protect the skin from oxidativieess [Burgess 2008;
Manela-Azulay and Bagatin, 2009

Because of an increased interest in the use ofalatompounds, the
number of topical products that contain vitaming acreased in recent
years[Burgess, 200B These days, new vitamin-rich creams and serums
seem to pop up on the market all the time. Givenrthmber of products
available, it can be difficult for consumers--angere dermatologists--to
distinguish those products that genuinely produeeehits from those that
do not[Wu, 2008.

The most important vitamins, particularly in togiéamulations, are
A, B, C, D, E, and HManela-Azulay and Bagatin, 2099

The increased interest in these products has spwerntific and
clinical studies evaluating the composition andichl usefulness of topical

vitamins in the treatment of skin dermatopé&i, 2008.
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There is evidence that these products are parigulsseful for
photoprotection, treatment of photodamage, inflatonyadermatoses and
hyperpigmentation disordefBurgess, 200B

In addition to their specific functions as preadopt drugs, scientific
evidence shows that, certain vitamins are usefutéemeceutical products.
These are products with an active ingredient thahot be considered as a
drug or as a cosmetic prodyttanela-Azulay and Bagatin, 2009

However, not all cosmeceutical products containuigamins are
effective. The efficacy of topical vitamin formulas is dependent on the
ability to formulate a product that contains staddéive ingredients that can
be delivered into the skin in sufficient quantitiesreach therapeutic levels
[Burgess, 200B

It is important to understand the science behiral uke of topical
vitamins as they are increasingly being incorparatdo the skin by daily
use of skin care produdtslanela-Azulay & Bagatin, 200P
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AIM OF THE WORK

The aim of this work is to review the commonly useplical vitamins
including vitamins A, B, C, D, E and K. The effafttopical vitamins used
individually as well as in combinations in the treant of various skin

conditions and in cosmetic dermatology will be hiigifited.
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VITAMIN A

Vitamin A (retinol) and its naturally occurring ansiynthetic
derivatives (with either structural or functionaladogy) are collectively
referred to as retinoids. They exemnvige variety of profound effects in
regulation of inflammation, growth, and differerittamn of normal and
neoplastic cells in vertebratf8echerel et al., 1994

The importance of vitamin A in dermatology datesckao
Wolbach and Howe in (1925) who identified epidermal changes as
abnormalkeratinization in vitamin A deficient anima[8Volbachand
Howe, 192% These observations were followed by numerous asudi
which focusedon the metabolism and pharmacological action of
retinoids in theskin leading to the establishment of its effectreatment
of various skin diseas¢Roos et al., 1998

Vitamin A and its derivatives, both natural and teytic, have
been popular additives in topicals for years. Tabicetinoids have
proved to be effective in various skin diseaseduniing acne, psoriasis,
photoaging, genodermatoses and to a lesser ex¢eptasmgWeindl et
al., 2004.

Historically, Stittgen, 1959vas the first to use topical retinoids in
the treatment of skin diseaséstijttgen, 198% Later, Kligman et al.,
1969reported the efficacy of tretinoin in the treatmehtcne vulgaris,
intensifying the interest in the diverse possilg@stfor the therapeutic use

of retinoids in topical formulations.



Vitamin A 5

Chemistry

Vitamin A is a fat soluble vitamin that cannot bgthesized in
vivo by the human body. It is an essential nutridat must be acquired
through dietfDrummond, 192(. Retinyl esters and [3-carotene are the
two major precursors of retinol that are preserdundiet. About 50% of
the intake of vitamin A is derived from animal pumtls such as egg yolk
and liver, whereas the remaining 50% is providedolayit carotenoids
found in carrots, tomatoes, and other yellow vedgetDavidovici et
al., 2007.

Approximately 50 to 80% of the total body vitaminmAhumans is
stored in the liver in the form of retinyl estersspecially retinol
palmitate[Roos et al., 1998]In the skin, vitamin A is present mainly in
the form of retinol and retinyl esters which accofor more than 99%
(approximately 1 nmol/g) of total cutaneous ret®i whereas
retinaldehyde and retinoic acid (RA) are under lihet of detection
[Vahlquist et al., 198p

Retinol (the natural form) is oxidized to retinaigee, then to all-
trans-retinoic acid (the biologically active formiljhis conversion can
occur in the skifKuenzli and Saurat, 20013

Natural retinoids include retinol (vitamin A alcdhoretinyl-
palmitate (vitamin A ester), retinyl-acetate (vilam A ester),
retinaldehyde (vitamin A aldehyde), tretinoin (&lns-retinoic acid),
isotretinoin (13-cis-retinoic acid) and alitretino(9-cis-retinoic acid)
[Kuenzli and Saurat, 2003
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Figure (1): Structure of natural retinoids. The arrows show the enzyme-
catalyzed conversions$org et al., 200p
Synthetic retinoids have been developed to achmagimum
therapeutic efficacy of viramin A with minimal sigdfects[Kuenzli and
Saurat, 2003

The first generation of retinoids synthesized by manipulation of
the polar end group and the polyene side chainit@imn A (non-
aromatic) includes:

- Tretinoin (all-trans retinoic acid),

- Isotretinoin (13-cis-retinoic acid),

- Alitretinoin (9-cis retinoic acid).

The second-generation retinoidgmonoaromatic) are synthesized
by replacing the cyclic end group of vitamin A witarious substituted
and non-substituted ring systems. They include:

- Etretinate

« Acitretin

The third-generation retinoids (polyaromatic or arotinoidsyere

developed by cyclizing the polyene chain. They bi@He structural



