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Rezumat

Utilizarea in mod constant a produselor de
fotoprotectie are o importantd dubld — atdt pentru evitarea
toxicitdtii acute la radiatii UV, cit si pentru efectele pe
termen lung — imbdtranirea pielii si aparitia cancerului de
piele. Eficienta produselor de fotoprotectie este sustinutd de
calitatea substantelor active, care se regdsesc in aceste
produse. Din picate, o parte din ingredientele continute in
produsele de protectie solard strabat epidermul si ajung in
circulatia sangvind. Unele produse pot contine ingrediente
care pot produce importante efecte adverse. Oxybenzone
(benzophenone-3) este un compus prezent in jumadtate din
cremele de fotoprotectie si care poate determina un efect
foto-sensibilizant, carcinogen, cu cresterea productiei de
radicali liberi. Compusii anorganici, cum ar fi oxidul de
zinc si dioxidul de titan s-au dovedit a face mai sigure
produsele de fotoprotectie. Oxidul de Zinc oferd o protectie
fatd de radiatiile UVA foarte bund, in timp ce dioxidul de
titan asigurd o protectie mai bund pentru UVB. FDA (Food
and Drug Administration) a anuntat in iunie 2012 noile
reglementiri in domeniul fotoprotectiei. Astfel, un produs
este considerat rezistent la apd dacd FPS (factorul de
protectie solard) este mentinut dupd imersia de 40 minute
(2 imersii a cite 20 minute), iar un produs este foarte
rezistent la apd dacd mentine FPS dupd imersia de 80
minute (4 imersii a cdte 20 minute). Numai cremele de
fotoprotectie cu un FPS de minim 15 sau mai mare s-au
dovedit a fi eficiente in reducerea riscului de cancer de piele
si a fotoimbdtrdnirii cutanate.

Cuvinte cheie: fotoprotectie, oxibenzond, benzo-
fenond-3, oxid de zinc, dioxid de titan, factor de protectie
solard.
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Summary

Consistently use of sunscreening products has a
double importance - both to avoid acute toxicity of UV
radiation, to reduce-long-term effect - skin aging and skin
cancer. The efficiency of photoprotection products is
supported by the quality of the active substances that are
found in these products. Unfortunately, some of the
ingredients contained in sunscreens cross the epidermis
and reach the blood stream. Some products may contain
ingredients that can produce significant side effects.
Oxybenzone (benzophenone-3) is a compound present in a
half of photoprotection creams which could result in photo-
sensitivity effect, carcinogenic effect, with increased
production of free radicals. Inorganic agents such as zinc
oxide and titanium dioxide are more safe for the
sunscreening products. Zinc oxide offers better UVA
protection, whereas titanium dioxide provides superior
UVB protection. FDA (Food and Drug Administration)
announced on june 2012 new rulles for sunscreen creams.
Thus a product is considered waterresistant if SPF (sun
protection factor) is maintained after immersion for 40
minutes (2 immersion of 20 minutes), and it is very
waterresistant if maintain SPF after immersion for 80
minutes (4 immersion of 20 minutes). Only photo-
protection creams with a minimum SPF 15 or higher were
found to be effective in reducing the risk of skin cancer and
skin aging.

Keywords: photoprotection, oxybenzone, benzo-
phenone-3, zinc oxide, titanium dioxide, sun protection
factor (SPF).
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Introducere

Cele mai moderne creme de fotoprotectie au
o absorbtie crescutd pentru ultravioletele de tip B,
partial pentru ultravioletele de tip A si in unele
cazuri, pentru lungimile de unda infrarosii.
Micsorarea stratului de ozon, in principal
datorita eliberdrii poluantilor contindnd clor, a
determinat cresterea cantitatii de UVB transmise
in stratosferd. Se estimeazd cd reducerea cu 16%
in stratul de ozon poate produce o crestere de
44% a cantitdtii de radiatii UVB ce ajung la
suprafata pamantului [1]. Radiatia solara este
alcatuitd din diferite tipuri de wunde
electromagnetice, cum ar fi undele radio-
electrice, microundele, radiatiile infrarosii,
radiatiile UV, lumina vizibild, radiatiile gama si
radiatiile X. Atmosfera Pamantului este atinsa
doar de o parte a acestui spectru de unde,
constituit in proportie de 90% de lumina vizibila
si 10% radiatii UV. In functie de lungimea de
undd radiatiile UV sunt impartite in trei categorii:
UVA (é: 320-400 nm), UVB (é: 280-320 nm) si UVC
(é: 100-280 nm). Doar UVA (90-99%) si UVB (1-
10%) ajung la suprafata pamantului, in timp ce
radiatiile UVC sunt complet filtrate de stratul de
ozon [2].

Importanta utilizdrii In mod constant a
produselor de protectie solard in timpul
expunerii intentionate sau nu la soare este dubla:
evitarea toxicitdtii acute la radiatiile UV (de
exemplu, arsuri solare) si pe termen lung,
evitarea efectelor secundare cum ar fi
imbatranirea pielii si aparitia cancerului de piele.

Compozitia produselor de fotoprotectie

Atentia acordata in ultima decada industriei
protectiei solare este sustinutd de aparitia unei
game diversificate de produse de fotoprotectie
(produse de hidratare, baze, produse destinate
zonelor mici — buze, urechi, nas). Scopul acestei
diversificdri este de a facilita complianta
pacientilor in utilizarea constanta a produselor de
fotoprotectie pentru o aplicare cat mai usoarda si
minimalizarea nevoilor in cadrul rutinei zilnice.

Produsele de fotoprotectie au o compozitie
complexd In care se regdsesc:

¢ ingrediente active — cu efecte antisolare,
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Introduction

The newest photoprotection creams display a
higher absoption rate for type B ultraviolet rays,
a partially high absorption rate for type A
ultraviolet rays and, in some cases, for infrared
wavelenghts. Ozone layer depletion, mainly due
to the release of chlorine-containing polluting
factors, has determined the increase of UVB
quantities released in the atmosphere. It is
estimated that a 16 per cent depletion of the
ozone layer may result in a 44 per cent increase in
the quantity of UVB rays that reach the surface of
the earth [1]. Sun radiation is composed of
different types of electromagnetic waves, such as
radio-electric, micro waves, infrared radiations,
UV, visible light, gamma- and X-rays. The
atmosphere of the Earth is only partially attained
by this wave spectrum, made of 90 per cent
visible light and 10 per cent UV rays. Dependind
on the wavelength, UV radiations are classified
into three categories: UVA (& 320-400 nm), UVB
(& 280-320 nm) and UVC (& 100-280 nm). Only
UVA (90-99%) and UVB (1-10%) reach the surface
of the Earth, while UVC rays are completely
filtered by the ozone layer [2].

Consistent use of sunscreening products
during deliberate (or not) exposure to sun has a
double importance: avoidance of acute toxicity to
UV radiations (sunburns, for example), and
reduction of long-term side-effects such as skin
ageing and the development of skin cancer.

Composition of sunscreen products

The importance gained in the last decade by
the sunscreen products industry is supported by
the development of a wide range of photo-
protection products (hydrating products, bases,
products destined to small areas — lips, ears,
nose). The purpose of this diversification process
is to facilitate patients’ compliance to constant
use of sunscreen products for ever smoother
application and minimizing needs within daily
routine.

Sunscreen products have a complex
composition, comprising such factors as:

e active substances — with anti-sun effects,




¢ adjuvanti: substante anti-radicali liberi
(vitamina C, vitamina E, flavonoide),
substante emoliente,

e excipienti — cu urmaétoarele roluri princi-
pale: limitarea riscului de penetrare
cutanatd a substantelor active; permiterea
aplicarii uniforme a produsului; conferirea
de rezistentd la apa si transpiratie.

Substantele active care se gdsesc in cremele
de fotoprotectie conferd caracteristica esentiald a
eficientei gradului de protectie solara inclusiv in
conditii de efort, transpiratie abundentd, expu-
nere repetatd la apd sau chiar inot.

Clasificarea substantelor active

1. Compusi anorganici — reprezentati de
blocantii fizici
2. Compusi organici — reprezentati de
filtrele chimice
2 a. substante organice cu efect de pro-
tectie fatd de UVA
2 b. substante organice cu efect de pro-
tectie fatd de UVB

1. Compusii anorganici

In prezent, cei mai utilizati compusi
anorganici care se regdsesc in cremele de
fotoprotectie sunt reprezentati de oxidul de zinc
si dioxidul de titan. Acesti blocanti fizici ofera
protectie fatd de radiatile UVA si UVB prin
absorbtia sau prin reflectarea luminii.

Pentru o asigurare adecvatd a fotoprotectiei
aceste ingrediente necesitd aplicarea unui strat
mai gros de cremd de fotoprotectie, conferind un
aspect opac al pielii [3]. Oxidul de zinc conferd o
protectie fatd de radiatiile UVA foarte bund, in
timp ce dioxidul de titan asigura o protectie mai
bund pentru UVB [4]. In momentul aplicarii
produsului, particula de oxid de zinc ramane la
nivelul stratului cornos, de unde absoarbe
radiatiile UV.

Oxidul de fier, un alt compus anorganic, este
mai apropiat de culoarea naturald a pielii datorita
nuantei rosiatice, motiv pentru care este addugat
frecvent In compozitia produselor de foto-
protectie, cu scopul reducerii opacitatii oxidului
de zinc si a dioxidului de titan [5]. Din consi-
derente estetice, acesti compusi nu au fost
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¢ adjuvants: free anti-radicals (vitamin C,
vitamin E, flavonoids), emollient
substances,

e excipients — with the following main roles:
to limit the risk of skin penetration by
active substances; to allow uniform
application of the product; to confer
resistance to water and perspiration.

The active substances which are found in
sunscreen creams bestow upon them an essential
feature: the efficacy of the degree of sun
protection, measured under all conditions,
including effort making, abundant perspiration,
repeated water exposure or even swimming.

Classification of active substances

1. Inorganic compounds — represented by
physical blockers

2. Organic compounds - represented by
chemical filters
2 a. UVA-protection organic compounds
2 b. UVB-protection organic substances

1. Inorganic compounds

Presently, the inorganic compounds most
frequently used in sunscreen creams are zinc
oxide and titanium dioxide. These physical
blocking factors offer protection against UVA and
UVB radiations by absorption or by light
reflection.

In order to assure adequate photoprotection,
these ingredients imply application of a thicker
layer of sunscreen cream, confering an opaque
aspect to the skin [3]. Zinc oxide confers very
good protection against UVB [4]. When the
product is applied, the zinc oxide particle
remains at the level of the skin, where it absorbs
the UV radiations.

Another inorganic compound, iron oxide, is
more similar to the natural colour of the skin,
owing to its reddish hue, reason for which it is
frequently added in the composition of sunscreen
products in order to reduce the opacity of zinc
oxide and titanium dioxide [5]. Out of cosmetic
considerations, these compounds have not been
promoted until recently, when sunscreen creams
with microparticles have been developed.
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promovati pand de curand cand au fost introduse
formele de creme ecran solar cu microparticule.

Microparticulele de oxid de zinc si dioxid de
titaniu (10-50nm) prin micsorarea dimensiunii lor
reduc difuzia luminii vizibile si imbunatatesc
aspectul estetic al tegumentului. De asemenea
absorb radiatiile UV, dar in cazul acestor forme
de microparticule absorbtia este indreaptata mai
mult spre gama de radiatii cu lungimi de unda
mai scurte (UVB).

Datoritd fotostabilitdtii compusii anorganici
sunt preferati pentru uz pediatric sau pentru
persoanele alergice la produsele de fotoprotectie
[6]. Ca urmare a opacitatii oferite, oxidul de zinc
si dioxidul de titan s-au dovedit a fi eficiente si in
cazul persoanelor cu boli fotosensibile, prin
protectia impotriva luminii vizibile [7].

2. Compusii organici

2 a. Substante organice cu efect de protectie
fatd de UVA

Aparitia filtrelor noi cu protectie puternica
fatd de UVA reprezintd un progres major in
dezvoltarea produselor de protectie solard si
reducerea efectelor cauzate de radiatiile UVA
cum ar fi eritemul, Imbétranirea prematurd a
pielii, fotosensibilizare si aparitia cancerului de
piele. Radiatiile UVA cu un spectru de actiune
cuprins intre 320-400 nm sunt impadrtite In 2 cate-
gorii: UVA tip 1 (320-340 nm) si UVA tip 2 (340-
400 nm).

FDA (Food and Drug Administration) a
conceput un sistem de madsurare a radiatiilor
UVA bazat pe teste in vivo si in vitro (tabel 1).
Pentru testele in vivo a fost utilizat factorul de
protectie UVA (UVA-PF) care determind capa-

Tabelul 1. Sistemul de 4 stele de mdsurare a protectiei fatd de
radiatiile UVA (dupa Sambandan DR, Ratner D. Sunscreens:
an overview and wupdate. ] Am Acad Dermatol.
2011;64:748-758)

By reducing their size, zinc oxide and
titanium dioxide particles (10-50nm) deplete the
diffusion of the visible light and improve the
esthetic aspect of the tegument. They also absorb
UV radiations, although in these microparticles
absorption is moreover directed to the range of
rays with shorter wavelengths (UVB).

Owing to their photostability, inorganic
compounds are the treatment of choice in
pediatric use as well as in patients allergic to
sunscreen products [6]. As a result of the opacity
they confer, zinc oxide and titanium dioxide have
also proven efficacious in persons with
photosensible conditions, by way of the
protection against the visible light [7].

2. Organic compounds
2 a. UVA-protection organic compounds

The development of new highly UVA-
protective filters is a breakthrough in sunscreen
products industry, with major consequences in
the abatement of effects caused by UVA
radiations, such as erythema, untimely skin
ageing, photosensitisation and skin cancer. UVA
radiations with wavelengths of 320-400nm are
divided into two categories: type I (320-340 nm)
and type II (340-400 nm).

The Food and Drug Administration has
conceived a new system for measuring UVA
radiations based on in vivo and in vitro tests
(Table 1). For in vivo tests the UVA protection
factor (UVA-PF) has been used, that determines
the capacity of the photoprotection product to
prevent the basking process. For in vitro tests, the
ratio between UVA/UVA1 radiations has been
used.

Table 1. The four-star system of measuring protection against
UVA radiations (according to Sambandan D.R. Ratner D.,
Sunscreens: an overview and update. ] Am Acad Dermatol.
2011;64:748-758)

Protectia UVA | Categoria UVA-PF UVA1/UV UVA Protectiony Category UVA-PF UVA1/UV
(in vivo) (in vitro) (in vivo) (in vitro)

Fara protectie <2 <0,20 Without UVA <2 <0.20
UVA protection

* Ve e |Scazuta 2-4 0,20 - 0,39 * YrYc v |Low 2-4 0.20 - 0.39
* K V¢ Ve | Medie 4-8 0,40 - 0,69 * Kk 7<% | Medium 4-8 0.40 - 0.69
% % % 7c | Crescuts 8-12 0,70 - 0,95 % % % V¢ |Increase 8-12 0.70 - 0.95
* Kk &k Foarte crescuta |> 12 > 0,95 * Kk &k Very high >12 > 0,95
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citatea produsului de fotoprotectie In prevenirea
procesului de bronzare. in cazul testelor in vitro a
fost folosit raportul dintre radiatiile UVA/UVAL.

Benzofenona este un compus organic cu un
spectru larg de protectie atat pentru radiatiile
UVA cét si pentru radiatiile UVB. Spectrul de
protectie in cazul radiatiilor UVA este cuprins
intre 320-350nm.

Preparatul este fotolabil iar oxidarea sa poate
intrerupe sistemul de antioxidare. FDA a aprobat
3 tipuri de benzofenone: oxibenzona, suliso-
benzona si dioxibenzona. Oxibenzona este cel
mai utilizat compus desi are cea mai mare
incidentd a producerii dermatitelor de contact
fotoalergice [6].

Avobenzona (butil-metoxi-dibenzoil-metan,
Parsol 1789), un filtru puternic UVA, a fost
primul agent organic aprobat FDA care asigura
protectie impotriva radiatiilor UVA tip 1.

Cu toate acestea, este foarte fotolabil, astfel ca
dupd 1 ord de expunere la soare proprietatile sale
de fotoprotectie scad pana la 60% [8]. Avo-
benzona poate de asemenea sa afecteze stabili-
tatea altor ingrediente active, prezente in cremele
de fotoprotectie [9].

Ecamsula (acid tereftaliden-dicamfor-sul-
fonic; Mexoryl SX - L'Oreal, Paris, Franta),
aprobatd de FDA in 2006, este cel mai nou
compus care ofera un spectru larg de protectie.

Acest compus organic cu protectie fatd de
UVA s-a dovedit a fi eficient in prevenirea si
chiar reducerea pigmentadrii induse de radiatiile
UV, acumuldrii proteinei p53, alterdrii celulelor
Langerhans si a prevenirii fotodermatozelor [10].

2 b. Substante organice cu efect de protectie
fatd de UVB

Substantele organice, in special filtrele UVB
actioneazd prin absorbtia radiatiilor UV si
conversia acestora in energie termica. Acidul p-
aminobenzoic (PABA) este compusul care ofera
cea mai mare protectie fata de UVB.

Datoritd capacitatii sale de a se lega de
keratinocite, favorizeazd pigmentarea pielii si
permite 1n acelasi timp rezistentd UV la imersia in
apd sau in caz de transpiratie [6]. In momentul
aplicdrii la nivelul pielii PABA poate penetra
stratul cornos, crescand astfel riscul aparitiei
dermatitei de contact.
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Benzophenone is an organic compound with
a wide protection spectrum both for UVA and
UVB rays. In UVA rays this spectrum ranges from
320 to 350nm.

It is a photolabile preparation and its
oxidation can interrupt the antioxidation process.
FDA has approved three types of benzo-
phenones: oxybenzone, sulisobenzone and
dioxybenzone. Oxybenzone is the most
commonly used of them, although its incidence
in photoallergic contact dermatites is the highest
[6].

Avobenzone (butyl-methoxydibenzoylme-
thane, Parsol 1789), a powerful UVA filter, was
the first organic agent approved by FDA that
ensures protection against type 1 UVA rays.

Nevertheless, it is highly photolabile, so that
after one hour of sun exposure its photo-
protection qualities diminish up to 60 per cent [8].
Avobenzone can also affect the stability of other
active substances present in photoprotection
enzymes [9].

Ecamsule (terephthalylidene dicamphor
sulfonic acid; Mexoryl SX - L'Oreal, Paris, France)
is the latest FDA approved compound (2006)
offering a broad protection spectrum.

This UVA protection organic compound has
proven efficacious in the prevention and even
reduction of UV-induced pigmentation, of p53
protein accumulation, of the alteration of
Langerhans cells and in the prevention of
photodermatoses [10].

2 b. UVB-protection organic substances

Organic substances, and UVB filters in
particular, act by absorption of UV rays and their
conversion into thermal energy. The p-amino-
venzoic acid (PABA) is the compound that offers
the highest UVB protection.

Owing to its capacity to bind with
keratinocytes, it favours skin pigmentation, while
increasing UV resistance to water immersion and
to perspiration [6]. When applied on the skin,
PABA can penetrate the skin, thereby increasing
the risk of contact dermatitis.

Due to the higher incidence of contact
dermatites caused by PABA, this compound has
been replaced by PABA derivatives.
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Datorita frecventei mari a dermatitelor de
contact cauzate de PABA a fost inlocuit cu
derivati de PABA.

Padimate O este un derivat care nu
penetreazd stratul cornos, determina foarte rar
pigmentarea pielii si oferd o sigurantd superioara
fatd de PABA. Acesta este folosit in general in
combinatii cu alte ingrediente, pentru a creste
FPS (factorul de protectie solard) [5].

Cinamatele, incluzdnd octinoxatul si
cinoxatul, sunt in prezent cele mai utilizate filtre
UVB in Statele Unite, deoarece nu determina
pigmentarea pielii si foarte rar pot induce iritatii
[6]. Fiind mai putin potenti deciat Padimate O,
acestia reduc rezistenta la apd a cremei
fotoprotectoare, motiv pentru care produsele care
contin cinamate necesitd reaplicare.

Totodatd, acesti compusi organici prezinta
riscul fotodegraddrii, ceea ce duce la scdderea
eficientei lor [11].

Salicilatii, cei mai slabi compusi organici anti-
UVB, au un spectru de absorbtie cuprins intre 300
si 310 nm. Acestia sunt importanti mai mult
datorita fotostabilitatii pe care o conferd celorlalte
substante active prezente in produsele de
protectie solard. Din categoria salicilatilor fac
parte octisalatul, homosalatul si salicilatul de
trolamind. Aceste ingrediente oferd o siguranta
crescutd a utilizarii produselor de fotoprotectie,
datorita efectelor adverse aproape absente cum
ar fi reactiile de fotosensibilitate. Din aceste
motive sunt addugate in concentratii relativ
crescute pentru a ridica nivelul protectiei fata de
radiatiile UVB.

Octisalatul si homosalatul sunt compusi cu o
fotostabilitate foarte mare, fiind utilizati pentru a
reduce fotodegradarea altor substante active. De
asemenea sunt si hidrofobi, putand fi folositi ca
solventi pentru alte ingrediente prezente in
cremele de fotoprotectie [6]. Salicilatul de
trolamind este solubil in apa si este folosit
frecvent in produsele destinate ingrijirii parului.

Octocrilena este un filtru UVB slab. Desi
contribuie la cresterea fotostabilititii, includerea
sa in produsele de fotoprotectie este dificila si
presupune costuri ridicate [6].

Ensulizolul este un filtru UVB solubil in apa,
avand o consistentd mai usoard si mai putin grasa
comparativ cu alte ingrediente, este folosit
frecvent in cremele de hidratare zilnice [12].
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Padimate O is a derivative that does not
penetrate the skin, very seldom inducing skin
pigmentation and thereby offering superior
safety as compared to PABA. It is mainly used in
combinations with other ingredients, in order
to increase the SPF (sun protection factor)
[5].

Cinnamates, which include octinoxate and
cinoxate, are presently the most frequently used
UVB filters in the USA, since they do not
determine skin pigmentation and only very
rarely induce irritations [6]. Less potent than
Padimate O, they reduce the water resistance of
photoprotective creams, reason why cinnamate-
containing products need application.

These organic compounds present the risk of
photodegradation, which leads to a decrease in
their efficacy [11].

Salicylates, the weakest anti-UVB organic
compounds, have an absorption spectrum
ranging from 300 to 310 nm. They are important
only due to the photostability they confer to the
other active substances present in sunscreen
products.  Salicylates include octisalate,
homosalate and trolamine salicylate. These
ingredients confer higher safety in the use of
photoprotection products due to almost absent
adverse effects such as reactions to
photosensitivity. Therefore, they are added in
relatively high concentrations, in order to
increase the UVB-protection level.

Octisalate and homosalate are compounds
with very high photostability. They are used to
reduce the photodegradation of other active
substances. They also are hydrophobe and are
used as solvents for other ingredients present in
photoprotection creams [6]. Trolamine salicylate
is water soluble and is frequently used in hair
care products.

Octocrylene is a weak UVB filter. Although it
contributes to photostability increase, its
inclusion in photoprotection products is difficult
and implies high costs [6].

Ensulizole is a water soluble UVB filter with
a lighter and less fatty consistency as compared
to other ingredients. It is mainly used in
hydrating day creams [12].




Compusii organici si cei anorganici pot
actiona sinergic pentru a creste FPS [13].

Eficienta produselor de fotoprotectie

Tipul produsului de protectie solard (cremd,
gel, spray, stick) determina de multe ori eficienta
fotoprotectiei. Pentru mentinerea proprietdtilor
de fotoprotectie si a fotostabilitatii filtrelor UV
este recomandat ca produsul sid asigure o
minimalizare a interactiunii dintre ingredientele
active si cele inactive. Tipul produsului deter-
mina de asemenea durabilitatea fotoprotectiei si
rezistenta la apa. O protectie solard ineficienta
poate fi rezultatul unei aplicdri insuficiente sau a
unei reaplicdri rare [14].

Utilizarea constanta a produselor de protectie
solard s-a dovedit a fi eficientd in prevenirea si
reducerea riscului de dezvoltare a keratozelor
actinice si a cancerelor non-melanotice [15].

Expunerea la soare accelereaza procesul de
fotoimbadtranire prin aparitia la nivel cutanat a
radicalilor de oxigen, generati de radiatiile
ultraviolete. UVA si UVB péatrund in derm,
distrugand fibrele elastice si reteaua de colagen
[16]. Un studiu realizat recent a demonstrat ca
utilizarea zilnicd a produselor de protectie solara
poate preveni modificarile apdrute in cadrul
procesului de fotoimbatrdnire, cum ar fi
hiperplazia epidermicd si afectarea retelei de
colagen [17].

Efectele adverse ale produselor de foto-
protectie

PABA si oxibenzona sunt compusii cel mai
frecvent implicati in generarea efectelor adverse
in timp ce avobenzona, sulisobenzona,
octinoxatul si Padimate O induc rareori reactii
adverse. Oxibenzona (benzofenona-3) este un
ingredient activ care se regdseste In mai mult de
jumatate din toate produsele de protectie solara.
S-a dovedit a avea un efect foto-sensibilizant,
carcinogen, cu cresterea productiei de radicali
liberi si potential risc de a afecta ADN-ul celular
[18]. Salicilatii, compusii anorganici si ecamsula
nu pot penetra stratul cornos astfel ca
fotosensibilitatea in cazul acestor compusi este
extrem de rar intdlnitd [19]. Microparticulele de
dioxid de titaniu pot trece prin membrana
celulard si pot afecta functia fibroblastilor.
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Organic and inorganic compounds can act
synergically to increase SPF [13].

Photoprotection products efficacy

The type of sunscreen presentation (cream,
gel, spray, stick) often determines the efficacy of
the photoprotection. To maintain photoprotection
properties and the photostability of UV filters it is
recommended that the product ensures
minimalising of the interaction between active
and inactive ingredients. The type of product
presentation also determines the duration of
photoprotection and of water resistance. An
ineffective sun protection may be the result of
insufficient application or of rare re-applications
[14].

Consistent use of sunscreen products has
proven efficacious in the prevention and
reduction of the risk of developing actinic
keratoses and non-melanoma cancers [15].

Sun exposure accelerates the process of
photoageing by the appearance of oxygen
radicals at skin level, generated by ultraviolet
rays. UVA and UVB penetrate the skin,
destroying elastic fibres and the collagen network
[16]. A recent study has demonstrated that the
use of sunscreen products can prevent changes
occurring within the photoageing process, such
as epidermic hyperplasia and the involvement of
the collagen network [17].

Adverse effects of sunscreen products

PABA and oxybenzone are the compounds
the most frequently involved in producing
adverse reactions, while avobenzone, suli-
benzone, octinoxate and Padimate O seldom
induce adverse reactions. Oxybenzone (benzo-
phenone-3) is an active substance used in more
than half of all sunscreen products. Is has a
photosensitising and carcinogen effect and
increases the yield of free radicals and the risk of
affecting the cell DNA [18]. Salicylates, inorganic
compounds and ecamsule cannot penetrate the
skin, so that photosensitivity is very seldom
encountered in such compounds [19]. Titanium
dioxide microparticles can penetrate the cell
membrane and affect the function of the
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Polimerii de acoperire ai acestor compusi pot
impiedica aderenta lor la membrana celulard,
mentindnd astfel activitatea celulard normala
[20].

Microparticulele de oxid de zinc si dioxid de
titaniu pot produce apoptoza celulelor neurale,
acest efect fiind mai mult dependent de doza
decét de marimea particulelor [21].

Riscurile legate de absorbtia sistemica a
substantelor active

Eficienta produselor de fotoprotectie este
sustinutd de calitatea substantelor active care se
regdsesc in aceste produse. Din pdcate, o parte
din ingredientele continute in produsele de
protectie solard strabat epidermul si ajung in
circulatia sangvina. In cazul copiilor patrunderea
ingredientelor in sdnge poate afecta sindtatea.
Desi riscul de absorbtie al celor mai frecvent
utilizate filtre organice este redus, acest risc poate
apare atunci cand produsul este aplicat rapid pe
o suprafatd mare de piele sau cand ingredientul
respectiv se gaseste in concentratii mari in
produs.

Absorbtia sistemicd a filtrelor organice nu
presupune neapdrat aparitia efectelor adverse.
Pentru aprecierea corecta a riscului sunt necesare
teste de genotoxicitate, carcinogenicitate, toxici-
tate reproductiva si fototoxicitate [22].

Unele ingrediente prezente in produsele de
fotoprotectie, ca benzofenona-3, 3-(4-metil-
benziliden) camfor si octil-metoxicinamatul, au
favorizat cresterea aparitiei efectelor adverse
endocrine, datoritd prezentei activitatii estro-
genice. Intr-un studiu efectuat pe voluntari
sdndtosi, a fost aplicat pe o suprafatd mare de
piele un produs continand 10% benzofenona-3,
octil-metoxicinamat si 3-(4-metil-benzyliden).
Dupd o sdptaimand, toate substantele au fost
gdsite In cantitdti variabile In urina si sangele
persoanelor testate. Ca urmare, s-a concluzionat
cd 3-(4-metil-benzyliden) nu ar trebui utilizat la
copiii cu varsta sub 12 ani pand la aparitia unor
alte studii care sd certifice siguranta acestor
ingrediente [23].

In cazul etilhexil-metoxicinamatului, unul
dintre cele mai utilizate filtre UVB in produsele
de fotoprotectie, au fost observate reactii
fotoalergice, reactii estrogenice si non-
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fibroblasts. The covering polymers of these
compounds can prevent their adherence to the
cell membrane, therefore keeping cell activity
within normal limits [20].

Zinc oxide and titanium dioxide micro-
particles can induce neural cells apoptose, a
process more dependent on the dosage than on
the size of the particles [21].

Risks of active substances systemic
absorption

The efficacy of photoprotection products is
supported by the quality of the active substances
that are found in these products. Unfortunately,
some of the ingredients contained in sunscreens
cross the epidermis and reach the blood stream.
Penetration of these ingredients in the blood can
cause diseases in children. Although the risk of
absorption in the case of the most common
organic filters is low, it may occur when the
product is quickly applied on large skin areas or
if the ingredient is present in high concentrations
in the product.

The systemic absorption of organic filters
does not necessarily trigger adverse reactions. In
order to correctly assess the risks, one should run
tests of genotoxicity, carcinogenicity, re-
productive toxicity and phototoxicity [22].

Some of the ingredients present in photo-
protection products, such as benzophenone-3, 3-
(4-methyl-benzylidene) camphor and octyl-
methoxycinnamate, have fostered endocrine
adverse effects, due to their estrogenic activity. In
a study performed on healthy volunteers, a
product containing 10 per cent benzophenobe-3,
octyl-methoxycinnamate and  3-(4-methyl-
benzylidene) was applied on large skin areas.
One week later, all substances were found in
variable quantities in the urine and blood of the
tested persons. Henceforth, it was concluded that
3-(4-methyl-benzylidene) should not be used in
children less than 12 years old until more
elaborate studies certify its safety [23].

In the case of ethylhexyl-methoxycinnamate,
one of the most common UVB filters in
photoprotection products, photoallergic, estro-
genic and non-estrogenic reactions have been




estrogenice, precum si producerea de radicali
liberi de oxigen [23].

Noutati
Factorul de protectie solara

FDA a definit FPS ca fiind raportul dintre
doza de radiatie UV necesara pentru a produce o
dozad eritematoasa minimd (MED) in pielea
protejatd dupa aplicarea unei cantitdti de 2
mg/cm? de cremd fotoprotectoare si doza de
radiatie UV necesard pentru a produce MED in
pielea neprotejata [24].

Produsele cu SPF 50 ofera o protectie doar
usor mai buna decat cele cu SPF 30. De asemenea,
pot induce consumatorilor un fals sentiment de
sigurantd, determinandu-i sa stea mai mult la
soare si astfel sd creasca riscul arsurilor solare si
al cancerului de piele [12].

Metoda COLIPA

Ca urmare a eforturilor depuse din ultimii
ani de a include substante protectoare impotriva
radiatiilor UVA in cremele de fotoprotectie si de a
dezvolta 0 metodd de mdsurare a fotoprotectiei
prin intermediul acestor produse, un grup de
cercetdtori au realizat o metoda de mdsurare in
vitro a radiatiilor UVA denumita COLIPA
(European Cosmetics Trade Association) [25].
Metoda este folositd in prezent in Europa pentru
testarea si etichetarea produselor de protectie
solara.

Efectul utilizarii produselor de foto-
protectie asupra nivelului de vitamina D

Radiatiile de tip UVB reprezinta factorul
biologic cel mai activ implicat in carcinogeneza
pielii dar sunt utile pentru transformarea
provitaminei D  (7-dihidrocolesterol) in
previtamina D la nivelul pielii [26]. Din aceasta
cauzd a aparut ipoteza conform cdreia utilizarea
produselor de protectie solard poate predispune
la aparitia deficitului de vitamina D, in special in
cazul persoanelor varstnice.

Pentru studierea acestei ipoteze a fost realizat
un studiu pe 2 loturi pe parcursul a 2 ani cu
scopul determinarii nivelului vitaminei si
potentialul risc de aparitie secundard a
hiperparatiroidismului  [27]. Vitamina D,
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noted, alongside the yield of oxygen free
radicals [23].

Advances in photoprotective products
industry

The sun protection factor

FDA has defined SPF as the ratio between the
UV radiation dose necessary to produce a
Minimal Erythemal Dose (MED) in the protected
skin after applying 2 mg/cm? of sunscreen
cream, and the dose of UV radiations necessary
to produce MED on the unprotected skin [24].

Products with SPF equal to 50 offer protection
only slighly more effective than those with SPF
equal to 30. Likewise, they can induce in patients
a false safety feeling, prompting them to
sunbathe for a longer time, therefore increasing
the risk of sunburns and skin cancer [12].

The COLIPA method

As a result of efforts made in recent years to
include UVA-protection substances in sunscreen
creams and to develop means to assess the
photoprotection level of these ingredients, a
group of researchers has conceived a method
called COLIPA (European Cosmetics Trade
Association) to measure in vitro sunscreen UVA
protection [25]. This method is presently used in
Europe to test and label sunscreen products.

The effect of sunscreen application on
vitamin D level

UVB-rays represent the biological factor most
actively involved in skin cancer, although they
have proven to be useful in the transformation of
provitamin D (7-dihydrocholesterol) into
previtamin D at skin level [26]. This is why a
hypothesis emerged according to which the use
of sunscreen products can predispose to vitamin
D deficiency, especially in elderly patients.

To study this hypothesis, a study was
performed on two groups for a period of two
years, aiming at determining the vitamin level
and the risk potential in the appearance of
hyperparathyroidism as side effect [27]. Vitamin
D, parathormone and bone biological markers
have been assessed every season. The level of 25-
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parathormonul si markerii biologici ososi au fost
evaluati in fiecare sezon. Nivelul 25-
hidroxivitaminei D a crescut pe perioada verii,
avand o valoare semnificativ ridicatd in grupul
control in al doilea an. De asemenea, pe perioada
iernii s-a observat o scddere a 25-
hidroxivitaminei D In ambele grupuri, cu o
scddere semnificativd In cazul utilizatorilor
produselor de protectie solard. Nu au fost
semnalate = modificdri  semnificative  ale
parathormonului, fosfatazei alcaline totale,
osteocalcitoninei, hidroxiprolinei urinare si a
calciului urinar. Astfel In urma rezultatelor
obtinute s-a demonstrat cd produsele de
fotoprotectie utilizate cu un FPS de 15 au
determinat o scddere minora a nivelului 25-
hidroxivitaminei D, valoare care nu poate fi
corelatd cu inducerea secundara a hiper-
paratiroidismului.

Trimiterea pacientilor la saloanele de bronzat
artificial cu scopul de a preveni deficitul de
vitamina D nu este sustinuta stiintific. Pentru cea
mai mare parte a populatiei, expunerea
incidentald la soare, combinatid cu o dietd
echilibratd in vitamina D, ofera suficiente rezerve
de vitamina D pentru tot anul [28].

Persoanele care sunt predispuse deficitului
de vitamina D sunt varstnicii, obezii, cei care
prezintd fotosensibilitate si cei care locuiesc in
tarile nordice.

Academia Americand de Dermatologie
recomandd o doza zilnicd de vitamina D de
1000UI, obtinutda din suplimente sau dieta.
Pentru evitarea supradozdrii vitaminei D este
indicat sa nu se depdseascd o doza maxima pe zi
de 2000 UL

Noile reglementari FDA

Un produs este considerat rezistent la apa
dacd FPS este mentinut dupd imersia de 40
minute (2 imersii a cate 20 minute), iar un produs
este considerat foarte rezistent la apd daca
mentine FPS dupd imersia de 80 minute (4 imersii
a cate 20 minute). De asemenea denumirile de
,impermeabil la apd” si ,impermeabil la
transpiratie” (engl. ,waterproof” respectiv
~sweatproof”) sunt Inlocuite cu ,rezistent la apa”
(engl. ,waterresistant”). Pe ambalajul produselor
de protectie solard se va specifica notiunea de
,spectru larg” (engl. ,broad spectrum”) daca
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hydroxyvitamin D has raised in summer, being
significantly higher in the control group in the
second year. Likewise, during winter time a
decrease of 25 per cent of the level of 25-
hydroxyvitamin D took place in both groups,
with a significant decrease in users of sunscreen
products. No significant changes were noted in
parathormone, total alkaline phosphatase,
osteocalcitonin, hydroxyproline and urinary
calcium. Therefore, the results of the study
demonstrated that products with SPF equal to 15
determine a minor decrease of the level od 25-
hydroxyvitamin D and this value cannot be
correlated with secondary inducement of
hyperparathyroidism.

The method of sending patients to artificial
sunbathing solariums in order to prevent vitamin
D deficiency is not scientifically supported. For
most part of the population, incident sun
exposure, combined with a vitamin D-balanced
diet, ensures enough vitamin D reserves for the
rest of the year [28].

Persons most prone to vitamin D deficiency
are the elderly, the obese, people with
photosensitivity or originating from northern
countries.

The American Academy of Dermatology
recommends a daily dose of vitamin D of 1,000
UJ, either as adjuvant or in the food diet. To avoid
overdose, a maximum daily quantity of 2,000 UI
is indicated.

The new FDA regulations

A product is considered water-resistant if the
SPF is maintained after immersion for 40 minutes
(2 immersions of 20 minutes), and it is highly
water-resistant if the SPF is maintained after
immersion for 80 minutes (4 immersions of 20
minutes). Phrases like ,waterproof” and
,sweatproof”, respectively, are replaced by
,waterresistant”. On the package of sunscreen
products the label containing the phrase ,broad
spectrum” shall be applied in case of both UVA-
and UVB-protection products.

Only photo-protection creams with a
minimum SPF equal to or higher than 15 were
found to be effective in reducing the risk of skin
cancer and skin ageing. Non-broad spectrum




protectia preparatului este atat pentru UVA cat si
pentru UVB.

Numai cremele de fotoprotectie care au un
FPS cu o valoare de minim 15 s-au dovedit a fi
eficiente In reducerea riscului de cancer de piele
si a fotoimbatranirii cutanate. Produsele care nu
au un spectru larg sau cele care au un spectru
larg, dar un FPS cuprins intre 2 — 14 oferd doar o
preventie a arsurilor solare si nu s-au dovedit
eficiente in reducerea risculi de cancer de piele
sau a imbatranirii cutanate [29].

O analizd recentd intre utilizarea produselor
de protectie solard si expunerea la soare, a ardtat
o crestere a expunerii intentionate la soare intre
13% si 39% [30].

Academia Americand de Dermatologie
recomanda utilizarea cu regularitate a produselor
de protectie solard pentru prevenirea cancerului
de piele. Este importanta alegerea unui produs
care sa ofere un spectru larg de protectie, care sa
aiba un SPF 30 si sa fie aplicat corect zilnic.
Totodatd este necesara educarea pacientilor si
promovarea unor metode de sdndtate publica
privind incurajarea utilizarii produselor de
fotoprotectie.

Provocdrile majore pentru viitor se referd la
necesitatea unei alinieri internationale a regle-
mentdrilor privind preparatele de fotoprotectie si
informarea pacientilor cu scopul utilizararii
optime a acestor produse.
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products for the prevention of skin cancer. The
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spectrum sunscreen product with an SPF of 30 is
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methods that encourage the use of photo-
protection products.
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inform patients as to the adequate use of such
products.
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