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WHY WORRY ABOUT TOO MUCH
SUN???

THE EFFECTS OF UV EXPOSURE:

= SUNBURN
Involves skin redness, tenderness, swelling and blistering.

(Atlas of Skin Cancer Pg: 155, 1991)
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EFFECTS OF UV EXPOSURE
L (CONTD...)

= PREMATURE SKIN AGING

Too much exposure to sun can change the skin
texture giving it a leathery appearance and causing
discoloration.

(Atlas of Skin Cancer Pg: 158, 1

EFFECTS OF UV EXPOSURE

* (CONTD...)

= SKIN CANCER

Exposure to the sun and severe sunburns can lead to
skin cancer.

Basal Cell Carcinoma. A large cystic
basal cell carcinoma is present in an
area of chronic sun damage.

(Atlas of Skin Cancer Pg:158, 1991)



= The CDC states that: ‘A majority of skin cancers are caused by
exposure to ultraviolet(UV) radiation from the sun or from
indoor tanning devices, and are, therefore,preventable.
Evidence clearly links exposure to UV radiation and a
history ofsunburn (indicating both intensity of UV exposure and
skin sensitivity to radiation)to an increased risk of skin
cancer’.

Osterwalder, U., Sohn, M. and Herzog, B. (2014), Global
state of sunscreens. Photodermatol. Photoimmunol.
Photomed., 30: 62-

80. https://doi.org/10.1111/phpp.12112
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EFFECTS OF UV EXPOSURE
(CONTD...)

= SUN SENSITIVITY

Development of hives, blisters or blotchy areas as
an allergic reaction to sun exposure.

= IMMUNE SYSTEM SUPPRESSION
Damages the immune system making the body
vulnerable to infections and cancer.
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Simple tips for sun safety from the American Cancer Society (ACS) include:

+ Do not use tanning booths, beds or lamps. These devices do not provide a ‘safer way' to tan.

+ When outdoors, stay in the shade whenever possible - particularly between the hours of 10:00 am - 4:00
p.m. when the sun’s rays are most intense.

» Wear sun protective clothing such as a long-sleeved shirt, a wide-brimmed hat and UV protective sunglas
ses.

+ Use a broad spectrum sunscreen with an SPF of 30 or higher on all skin that is not covered every day, eve
n on a cloudy day.

+ Reapply sunscreen every two hours or immediately after swimming or sweating.
« Visit your healthcare professional every year for a skin exam.

http://www.cosmeticsinfo.org/products/sun

screens-how-read-Iabel-expert-tiggj;erggm ed. Ph.D ¥
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Photoprotection in changing times — UV filter efficacy and safety, sensitization processes and regulatory aspects
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PHOTOBIOLOGY

+

= INFRARED RAYS 700nm - 1000nm
= VISIBLE RAYS 400nm - 700nm
= ULTRAVIOLET RAYS 200nm - 400nm

Solar Spectrum
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= Einstein’s equation

« E= hl_) - hC/;\.
= h is Plank’s constant = 6.625 x 10-3* J-s
« v = frequency
« A = wavelength
« C = speed of light = 3 x 108 m/s
= Energy is inversely proportional to A

= Longer wavelengths are lower energy

m
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Energy of radiation at various
avelengths

Table 31-1 The Energy Associated with Quanta of Visible and Invisible Wavelengths

Wavelength Energy in Approximate Energy
“Color" (nm) kecal/mol per Photon in eV
[ Xeray 001 >28 X 108 >12 X 109
uve 200 143 6.2
Invisible < uvc 250 114 5.0
UVB 280 102 44
UVB 300 95 41
UVA 360 79 34
UVA/violet 400 72 3.1
Violet 420 68 2.9
‘ Blue 470 60 2.6
Visible <4 Green 530 54 3
Yellow 600 47 2.0
| Orange 630 45 1 9
L Red 700 41 1.8
e e [ Near infrared 1000 29 1.2
nvisible « 2 ¢ -
|  Far infrared 10 29 012
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Solar irradiance and the erythema
ction spectrum (red line)
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ight that encounters the skin surface is
flected, refracted and scattered.

INCIDENT RADIATION

REMITTANCE

STRATUM CORNEUM
(10 um)

SCATTERING
EPIDERMIS
(100 um)

DERMIS
(3 mM)

Fig. 31-3 Schematc diagram of oplical pathways in skin.
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Scattering is inversely proportional to
he 4t power of A so longer
avelength penetrate deeper

Wavelength in Nancmeters
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Key Concepts

= humans sense IR radiation as heat and VIS radiation
optically, UV radiation is not directly perceivable.

= Depending on the wavelength, UV radiation can be
divided into UVC (200-280 nm), UVB (280-315 nm)
and UVA radiation (315400 nm).

= Only part of UV radiation reaches the surface and
depends on the location, the season, the clouds, the air
pollution and the humidity

» The majority of UVC and UVB radiation is absorbed by
oxygen and ozone in the atmosphere. On average,
approximately 20 times more UVA rays than UVB rays
reach the earth's surface
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i Key Concepts

= Due to their different wavelengths, UV rays
can penetrate the skin to different depths
and can cause cellular changes.

= UVB mainly penetrates the epidermis

= UVA penetrates deeper into the skin down
to the dermis
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Photoprotection in changing times — UV filter efficacy and safety, sensitization processes and regulatory aspects
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Key Concepts

= In addition to natural sources, artificial sources must
also be mentioned.

= Except for occupational exposure, sun lamps and
tanning beds are the most common source of artificial
UV light in everyday life.

= Commercial tanning beds emit high UVA levels and
variable amounts of UVB (1-5%)).

= Some EU countries, including Germany, the United
Kingdom and Austria, have adopted legal provisions
that prohibit adolescents under 18 years from indoor
tanning
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i Key Concepts

= balanced exposure to sunlight is essential to
make optimal use of positive health effects
without unnecessarily burdening the skin.
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Sunscreen testing and classification

uve UVA

* Wavelength 320-400nm

* Wavelength 290-320nm + UVA | 340-400nm

* Most are intercepted by the ozone layer but with the « UVA Il 320-340nm
depletion of the ozone layer more UVB rays are now
reaching the earth’s surface

* Its intensity varies by season, location, and time of day
butin the summer months it is most intense between 10
am and 4 pm

+ At high altitudes and surfaces such as snow and ice, up

* Accounts for up to 95% of UVL reaching the
earth’s surface

* Present with relatively equal intensity
throughout the year

* Can penetrate clouds and glass

to 80% of UVB rays are reflected so they hit the skin * Penetrates the skin more deeply than UVB rays

twice and damages skin cells in the basal layer of the
+ The main cause of skin reddening and sunburn and epidermis

damages the upper epidermal layers of skin * Responsible for causing a deep tan which is an
* 20-30 minutes of UVB exposure a day helps the skin to injury to the skin's DNA

produce bone-building vitamin D3 » Contributes to and may even start the
development of skin cancers

* Suppresses skin immune function
» Suppresses skin immune function

https://dermnetnz.org/topics/sunscreen-testing-and-classification
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UVB radiation

80-320 nm

= Mainly penetrates the superficial skin layers
(epidermis)

= Major cause of sunburn

= Leading factors of skin cancer

= Immediate result on skin is skin redness and
thickening of SC (defense reaction)

= Responsible for the synthesis of vitamin D in
the skin

= Do not significantly penetrate glass
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cyclobutane pyrimidine dimer

UVB radiation has a strong carcinogenic effect. It causes direct
damage to the DNA and RNA and leads to the generation of thymine—
thymine cyclobutane pyrimidine dimers (TT-CPDs) and pyrimidine—
pyrimidine (6-4) adducts (6-4 PPs)
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L UVA radiations

320-400 nm

Pienetrate deeper into the skin, down to the dermis. Penetrate window
glass

Short term effect: skin tanning
Tanning cause cumulative damage leading to photo aging

UVA radiation leads to a balance shift towards the collagen-degrading
matrix metalloproteinases (MMPs)

UV radiation leads to a decrease in antioxidant enzymatic activity in
cultured fibroblasts, and repeated UV exposure before enzyme activity
fully returns can lead to additional damage to the skin tissue

UVA damages keratinocytes in the basal layer - may cause skin
cancer

Weaken the immune system
Photosensitivity reactions are also mediated by UVA

Indoor tanning (can emit doses up to 12 times that of sun)associated
Witll'l iFF:rease risk of skin cancer and the risk is higher with use in
early life
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Natural photoprotection of

ge skin

= The most important protection is the pigmentation of the
skin by formation of melanin which acts as radical
scavenger and ensures light absorption up to the visible
range.

= UVA radiation is mainly responsible for the immediate and
persistent pigment darkening (IPD and PPD) by
photooxidation of melanin precursors, which are already
present in the skin

= UVB radiation results in delayed tanning reaction (DTR).
Pigment formation takes place in the basal layer and is
based on the proliferation of specific enzymes, especially
tyrosinase.

Saja Hamed, Ph.D
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Natural photoprotection of

ﬂe skin

= A further protection mechanism is the
formation of the UV-induced hyperkeratosis.
Under UV radiation (especially UVB light),
the basal cells are stimulated to proliferate
what causes a thickening of the horny layer.
Without further exposure to UV radiation,
the hyperkeratosis disappears
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Intern J of Cosmeatic Sci, Voluma: 37, Issue: 1, Pages: 2-30, First published: 25 Saptember 2014, DOI: (10.1111/ics.12165)

Natural photoprotection of
he skin

= [here are also repair enzymes that are able to identify,
cut and replace faulty DNA sequences. For strongly
damaged cells — so-called sunburn cells — apoptosis can
be initiated as a protection mechanism.

= And there are endogenous redox systems, such as
ubiquinone, glutathione and a&lipoic acids, which have
an antioxidative effect and react with free radicals before
they can damage other cell constituents, such as lipid
membranes, proteins and nucleic acid. However, the
quantities of these substances produced by the body
itself are rapidly depleted under UV radiation by the

formed RQOS. Saja Hamed, Ph.D 1
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Natural photoprotection of

i the skin

= As natural skin protection becomes ineffective
after a short time (depending on the skin
type, between 10 and 40 min) other
protection measures are needed:

- avoidance of direct midday sun,
wearing protective clothes and sunglasses,

- and usage of appropriate sun protection
products
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Natural photoprotection of

i the skin

= Tanning is not healthy. It is a sign of skin
damage

= DNA damage and cellular damage that can
lead to photocarcinogenesis
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unscreen Definitions

Erythema: Redness that appears within a few minutes of

«Sunburn: Erythema that appears after sun exposure and
then fades after several days. Skin may peel or in extreme
cases blister.

=MED The minimum dose of UV required to produce visual
erythema on a given individual.

«SPF: Sun Protection Factor: The ratio of the MED after the
application of sunscreen to the MED before application.

«IPD: Immediate Pigment Darkening: a clinically visible
brown pigmentation within the boundaries of a square
produced immediately after irradiation

*PPD: a clear pigmentation 3 h after irradiation
=DT: Delayed Tanning, occurs a few days after exposure.
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