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PHOTOSTABILITY OF 2-ETHYLHEXYL-P-METHOXY CINNAMATE USED IN SUNSCREEN
PREPARATIONS MARKETED IN TURKEY

TURKIYE PIYASASINDA BULUNAN GUNES PREPARATLARINDAKI 2-ETILHEKZIL-P-
METOKSI SINNAMATIN FOTOSTABILITESI
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In this study, photostability of the most widely used
ultraviolet (UV) absorber namely 2-ethylhexyl-p-methoxy
cinnamate (2-EHMC) in sunscreen preparation marketed
in Turkey was investigated by keeping in light stability
test cabinet and photodegradation was determined by
thin layer chromatography (TLC) and UV spectroscopy.
A photoproduct was detected by TLC and data obtained
from UV spectroscopy has revealed the changes in
spectrum. Since UV chemical absorbers are widely used
in sunscreen preparations to protect human skin from
UV radiations, it is important to conduct research further
on their various properties, especially photostability.

Bu caligmada, Tiirkiye piyasasinda bulunan giinesten
koruyucu preparatiarda UV absorplayict olarak
kullarmlan 2-etilhekzil-p-metoksi sinnamat (2-EHMC)'nin
fotostabilitesi g1k stabilite kabininde bekletilerek
incelenmis ve olusan fotoparcalanma ince tabaka
kromatografisi (ITK) ve UV spekiroskopisi ile tayin
edilmistir. ITK ile fotoparcalanma iiriinii saptanmis
ve UV spektroskopisi' yontemi ile elde edilen veriler,
maddenin spektrumunda degisiklik oldugunu gos-
termigstir. Giinesten koruyucu preparatlar, insan derisini
UV radyasyonunun zararl etkilerinden korumak amact
ile kullamldigindan kimyasal UV absorplayict
maddelerle ilgili olarak ozellikle fotostabilite konusunda
arastirmalarin derinlestirilmesi Onemli bir konu olarak
ortaya ¢tkmaktadur.
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Introduction

Ithasbeen known for decades that sunscreens
are capable of protecting man from harmful
effects of solar radiation such as actinic aging
or cutaneous cancer(1). Research regarding
to sun protection has become a major concern.
Today, several UVabsorbing chemicals are
available for sunscreen preparations which
need a high degree of resistance to photode-
composition on exposure to sunlight. A
sunscreen must be effective in absorbing
erythemogenic radiation in the 280-315 nm
range without breakdown which would reduce
its efficiency or give rise to toxic or irritant
compounds (2). Although most aspects of these
compounds have been fully investigated, there
has not been much information about the
photostability of UV absorbers. In recent years,
it was reported that spectral stability of some
UV absorbers were investigated on stratum
corneum sheets and photochemical stability

was determined by examining the changes
in absorption spectra of the substances (3).
There was also information about photostability

of benzylidene camphor, dibenzoyl methane
and cinnamate derivatives (4-7). It has also
been known that photodegradation may be
inhibited by addition of antioxidats (8,9).
In this study, photostability of the most
widely used UV absorber, 2-EHMC in
sunscreen preparations marketed in Turkey
was investigated by TLC and UV spectroscopy
after keeping in accelerated light stability test
cabinet designed according to the study of
Lachman et al. (10, 11) for 10 weeks.

Materials and Methods

Materials and apparatus: Eight sunscreen pre-
parations available in Turkish market which were coded
as A-H. 2-EHMC (Haarman&Reimer), diisopropyl
ether, n-hexane, acetic acid, sulphuric acid, methanol,
ethyl acetate, 25% ammonia, anisaldehyde
(E.Merck).

Accelerated hght stability test cabinet (Aymes Inc.,
Istanbul), which is 160x125x110 cm in dlmensmn
and radiated with 1000 watt fluorescent tubes (Phi-
lips).
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Method
L. Light stability test

Eight sun preparations of various manufacturers
marketed in Turkey and a reference substance (2-EHMC)
in a glass bottle were put into the light stability test cabinet
and investigated for their UV absorber degradation at
weekly intervals by TLC,

2. Extraction and identification of the UV absorbers

Method used here was the same as in our previous
study (12). One gram of the sample was extracted with
4 ml methanol and shaken for 1 hour by using horizontal
shaker (B.Braun Mini-Shaker). 0.5 g sodium sulphate

was then added and the mixture left overnight. 5 pl
of the clear supemnatant layer was used for identification
in TLC (Silicagel HF 254). After elution with solvent
systems a, (diisopropyl ether/n-hexane/acetic acid
20:80:1) b.(ethyl acetate/methanol/25% ammonia
65:30:3), reagent (anisaldehyde/acetic acid/sulphuric
acid 0.5:50:1) was sprayed and the plate heated at 100°C
for 10 min. Reference sunscreen agent was dissolved
in 96% ethanol (1% conc.) and 1 pl applied to the same
plates for identification.UV absorption spectra of
2-EHMC waus taken before the experiment and also
after 10 weeks. The UV absorption spectrum of the
spots in the plates were also used to confirm the results,
After elution with an appropriate solvent system and
location by visualising under UV light, the spot was
scraped off, an 10 ml of 96% ethanol was added. The

Tablel, Photodegradation of 2-EHMC in suncreen perparations (A-H) kept in light stability test cabinet for 10

weeks
Sunscreen )
Preparation A B C D E F G H
o.- o- O
Antioxidant - tocopheryl tocopheryl | - tocopheryl BHT - -
acetate acetate
uv X - - X X - X X
absorber
(2-EHMC)
degradation
a Rf | 42 42 43 41 40 41 42 | 42
Rfg| 70 - - 71 71 - 69 |70
b Rf | 74 75 74 72 1 74 74 72 |75
Rfg | 16 - - 18 1 20 - 18 |18
Rf :2-EHMC Rfq: degradation product

a, b : solvent systems used in TLC
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Fig.1. UV absorption spectrum of 100 pg 2-EHMC in 10 ml ethanol
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Fig.3. UV absorption spectrum of degraded 2-EHMC in sunscreen preparatios

mixture was then vigorously shaken and filtered. The
UV spectrum of the filtrate between 200-350 nm was
then obtained.

Results and Discussion

In investigating the photostability of 2-EHMC
used in sunscreen preparations marketed in
Turkey, it has been found out that 5 out of §
preparations had undergone degradation. As
can be seen from the results in Table 1, the
most striking point here is that four of these
preparations containing degraded UV absorber
have been formulated without antioxidants
whereas sunscreen preparations containing
o. - tocopheryl acetate and butylated

hydroxytoluen (BHT) as antioxidants together
with UV absorber had not been degraded.
In some studies, it was stated that there was
increase or decrease in absorption spectra
of UV absorbers after exposure to simulated
sun light (3,4). It was concluded in this study,
as shown in Fig. 2, the absorption spectrum
of 2-EHMC had changed after keeping in light
stability test cabinet. The degradation product
was observed by performing TLC test. UV
absorption spectrum of the degraded 2-EHMC
in sunscreen preparations has also changed
as can be seen in Fig.3. Generally sunscreens
were introduced as aqueous, alcoholic, oily
solutions and emulsions, It was reported that
the type of solvent used as vehicle affects the
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UV absorption capacity and the photostability
of a sunscreen (13,14). According to our
findings, addition and type of antioxidant also
affects the photostability where a-tocopheryl
acetate and BHT seems to be suitable but o-
tocopherol does not in the preparations tested.
Since UV damage on skin leads to very serious
results, all factors influencing the photostability
and proper choice of antioxidants and vehicles
should be taken into consideration.
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