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ADVERTISEMENTS

Following on from her previous article, Chanda Siddoo-
Atwal from Moondust Cosmetics Ltd., continues the
discussion about scientific sunburn & skin cancer in this
the second of a four-part series. Here, she focuses on two
sunscreens that prevent scientific sunburn (apoptosis)

Currently, the sun protection factor (SPF) of a sunscreen is based on it= ability to block

erythema and I diate pi g (IPD). However, neither of these hiolopical
parameters has been [inked to skin cancer. Therefore, certain sclentists have
recommended using another criterion that is more representative of DNA damage and
long-term modification, such as apoptotic sunburn cells. It has been termed Apoptosis
Protection Factor (APF). This study provides evidence of two sunscreens that appear to

bie effi i L the phase of The active i

utilized were zinc oxide and melanin.

UV, UVB and UVA radiation

Ultraviolet (UV) radiation from the sun is a major cause of skin cancer and accounts for
1.3 million new cases in the U5, alone each year. It is classed as a complete carcinogen

in that it can induce without the p of any other stimuli ©),

Salar UV radiation s largely comprized of UVB (280-330nm) and UVA (320-400nm)
wavelengthe. UVB radiation has been assoclated with scientific sunburn,
immuneosuppression, photoaging, skin cancers and DNA lesions. The latter includes
cyclobutane pyrimidine dimers and 6.4 pyrimidine pyrimidone. UVA radiation, which

represents 95% of the total UV received at ground level, is less energetic than UVB. it

has also been 1 with wssion, pk ing, and mut ie 12,

According to the albino hairless mouse model, both UVB and UVA can be involved in the

of CANCErs, call (SCC) and

bazal cell carcinomas {BCC). However, the relative efficiency of UVA in inducing thess
carcinomas Is approximately 10,000 times lower than UVE and much higher doses of
UVA are required 'Y, Both UVA and UVE act by causing programmed cell death

(apoptosis) which has been directly linked to carcinogenesis 1. Thus, ideally, sunscreen

products should provide efficient protection against both UVE and UVA radiation.




Figure 22 Zimc oxide sunscreen

Frgun 3 Malanin = sine axide suneereen

Insights into scientific sunburn

The natural human sunburn cycle (without the use of any sunsereens or suntan

, which can contain tumour pramoters) is approximately one
weak in length (seven days) from start to finish. Macroscoplcally, it cansists of three
phases, including inflammation, new tissue formation and apoptosis (visible peeling),
Previously, it has been shown that sunburn can also occur despite the use of sunscreen

{15 SPF) during the Winter months in a temperate climate.

in addition, sunburn may still eccur while wearing stronger sunscreens (30 SPF).

h they may or aven the first phase of redness and
inflammatian, the second and third phases may not be prevented, Since it is the last

apoprotic phase that has been linked ta carcinogenasis, this would appear to reflact an

inherent weakness in the peneral of many ilable to the
consumer. It also brings into question the efficacy and safety of sunscreens which
effectively block inflammation, but are unable to prevent peeling following sun

exposure in providing protection against skin cancer %,

Thus, in the current case study, two new sunscreen formulations were tested for their

respective ability to block peeling, o apoptesis following exp to solar
The first was a preparation of pure zinc oxide (7.5%) in a craam base rathar than the

microfine or nana farm which Is y & popular ingr of . The
second was a preparation of melanin {50 mg/mi) extracted from black sesame in a
cream base contalning zine oxide (7.5%),

Zinc oxide and melanin

Zine oxide has bean used for centuries as A specialised skin sintmant and it was known

as hpanjan in Ayurvedic medicine, It was chosen for its property as the broadest

spectrum UVA and UVE reflector that is approved for use as a sunscreen by the FDA 7,
It acts as a physical sunblock by scattering iolet light more effectively than other

o5, L it is ph 8 Zine oxide has the added advantage of sitting
on the surface of the skin with minimal absorption, which may not be the case with the

micrafing or nano form.

Melanin was chosen because it is the natural sunscreen of the human body, which

usually pratects itsalf from solar radiation by Lani It ranges in

colour from red and yellow (pheomelaning to brown and black (eumelaning with the
latter being the most effective ™ it likely acts as a chromophore by absorbing light

energy and

a L change i g the excitation of
electrons. The resulting energy may be converted inte lower energy radiation and heat,

which can be certain individuals are not able to produce anough




melanin to fulfil this function, and the result Is sunburn, Thus, there Is reason to

suppose that it may be one of the most suitabl inac

Previously, it has been shown that bacterial-derived melanin can provide

p o tion against UvA-induced cell death ™. Therefore, in this study, melanin
derived from black sesame [ indi was sel | for its p

application as an active oy of Lingonberry Organic istuffs, China),
Absorbance studies carried out on zine oxide and | their

y of Brichacek and PJ Herg s Lab), The
zinc oxide at 7.6% was found to be a good reflector in the UVE and UVA ranges. The
melanin at .4mg/ml was found to absorb light nicely in the UVB and UVAZ {320-340nm)
ranges, while it was only moderate in the UVAI range (340-300nm). In fact, a
comparative graph of mass extinction coefficients showed that 2inc oxide absorbed
slightly better than melanin over a range of various UV wavelengths. Thus, since zinc

oxide alone

i d to be an ad at this it was
that these two Ingredients should provide even greater sun protection together as they
would cover more surface area of the skin,

The exparimental model was similar to the one previously described . Since there was
no peeling even 98 hours after sun exposure with either sunscreen, this indicates that
both these formulations are effective in helping to prevent the apoptotic phase, but not
necessarily the inflammatory phase, of UV-induced sunburn (Figures 1, 2 & 3). Thus,

these twao sunscreen fi lations are pi L that prevent the
inflammatary but not the apoptotic phase of scientific sunburn, which has been directly
linked to carcinogenesis. In fact, erythema and IFD have been chosen as the current

dpaints for evaluating the sun p ion factor (SPF) of sunscreens, but it has been

suggested that other ints are more rep ive of long- term cutanecus UV

damage, such as global DNA damage or cell death/apoptosis for this reason 0%,

The next and third of this four-part seres will appear in the July 2022 edition of the
digital publication, Open Access Governmant.
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