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B. Chemical sunscreens:
UVB-Absorbers
p-Aminobenzoate derivatives

= The UVB filter 4-aminobenzoic acid (PABA) was one of
the first commercially available and one of the most
popular UV filters worldwide. However, it soon became
apparent that both PABA and its derivatives were known
triggers of photoallergic reactions.

= In 2008, PABA was banned as a cosmetic UV filter in the
EU. The usage of ethylhexyl p-aminobenzoic acid (OD-
PABA) has also significantly decreased in the past
20 years, and nowadays, it has been almost completely
replaced by other UV filters.

o PABA o laial aiu 5 Lg8L33S) 23 Il chemical absorber J) gl s
photo allergic slexy ¥ aghaaiy IS ph Jdla g (3 g ga (i Lt J 508
ol A28 (i ety Gw Alall as reaction



ethylhexyl p-J! Jis derivatives 4ie A2 (Saa gy Yo o A 0 aiadl o8
. QB S 4alasinl gia  w aminobenzoic acid

B. Chemical sunscreens:
UVB-Absorbers
Cinnamate derivatives

= Ethylhexyl methoxycinnamate (EHMC,Octyl
methoxycinnamate, OMC, octinoxate) is one of the
most common UV filters worldwide and is often used
in combination with other UVB filters to achieve high
SPF values.
Cinnamates are poorly soluble in water = often

included in water-resistant and very-water-resistant
sunscreens

Photoallergic reactions have been reported (rare)

People allergic to this compound may also be allergic
to fragrances and flavorings that contain cinnamic
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B. Chemical sunscreens:

VB-Absorbers
innamate derivatives

= Octocrylene: The UVB filter OCR also
belongs to the group of cinnamates. there is
more and more evidence that OCR has
developed into one of the most common

photoallergens
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B. Chemical sunscreens:
UVB-Absorbers
Salicylate derivatives

= The UVB filters ethylhexyl salicylate (EHS)
and homosalate are typical representatives of
this group.

= Salicylate derivatives are rather weak UVB

absorbers but are often used to augment
other UVB filters.

= Due to their insolubility in water, they show
good water resistance.
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. water resistance sunscreen

B. Chemical sunscreens:
UVB-Absorbers
Salicylate derivatives

= Cosmetically used salicylates are rarely associated
with allergic or photoallergic reactions, and do not
have notable oestrogenic activity .

= In addition, EHS shows only a slight tendency to
penetrate the skin .

= Therefore, especially EHS with its good
photostability and solubility is a common
ingredient in sunscreens

= The UV absorber triethanolamine salicylate is
water-soluble and is a typical photoprotective
agent in hair care products.
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B. Chemical sunscreens:
UVA-Absorbers

= UVA1 (> 340 nm)
= UVA2 (320-340 nm)

= Very few approved sunscreen agents
are able to block in the UVA1 range

= A sunscreen’s SPF gives no information
about the product ability to block UVA

Aahaiall ¢ (yishial devda il WiSs W5 UVA absorber J) e alial ¢ oa

¢UVA1 J lgew s R (e 4n 8 a8 >340 o555 A longer J

. shorter wavelength (s s UVB ! w8l ()5St 40l

Jdald mi )l algy paiad A8 ingredient ES i UVA 1 J)
UVB J e dmd a s UVA2 Jb ) paien ile § Awndll ingredients

leuld 45y )l Vol sla Vo Sa) WA SPE J) sl (a6 o ped By (LS
A Gaian ALSal 508 o @lield o UV J) e Glaslas elidanty FDA b
Y Sl UVA J e



B. Chemical sunscreens:
Camphor derivatives

= 'Due to their excellent photostability, the camphor derivatives 3-
benzylidene camphor (3-BC) and 4-methylbenzylidene camphor (4-MBC)
were popular UVB filters for a long time.

= In the past several years, the camphor derivatives have been under
more and more criticism due to their possible endocrine potential. The
increasing pressure of the public and different non-governmental
organizations resulted in the near cessation of use of 3-BC and 4-MBC in
sun protection products in Germany

= Terephthalylidene dicamphor sulphonic acid (TDSA, Mexoryl SX), a
further camphor derivative, is an effective UVA filter, which was
developed and patented by L'Oreal (Paris, France) in 1982 and was
approved in 1991 as cosmetic ingredient in Europe.

= In 2006, Mexoryl SX was also approved by the FDA as part of the
sunscreen ‘Anthelios SX'. This was the first approval of a product with a
new UV filter since 1988. TDSA shows Etlgood protection ability a%ainst the
negative effects of UVA radiation. In addition, TDSA is photostable and
shows no tendency for percutaneous absorption.
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KEY DERMATOLOGICAL
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B. Chemical sunscreens:
h UVA-Absorbers

- Benzophenones:
Absorption range is in the range of 320-350 nm
(absorption peak at 326 nm)

Benzophenone-3 (Oxybenzone) is an absorber of
UVA2

The most common sunscreen agent to cause
photoallergic contact dermatitis
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Benzophenone derivatives
UVA/UVB Absorber

The two UV filters benzophenone-3 (BP-3) and
benzophenone-4 (BP-4), both approved in the EU, show
very good photostability and broad-spectrum protection
over the UVB and UVA ranges

If used alone they do not provide complete UVA protection.

Several studies have demonstrated that BP-3 shows a clear
tendency to penetrate the human skin and was found in
urine and even mother's milk. This is particularly critical
because BP-3 is considered a substance with endocrine
potential.

In addition, BP-3 and BP-4 are seen as the most common
photoallergens among the UV filters. Therefore, the usage
of BP-3 and BP-4 in sun protection products in Germany
decreased to a minimum.
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B. Chemical sunscreens
UVA-Absorbers
I Dibenzoylmethane derivatives

Butyl methoxydibenzoylmethane (BMDBM) is the most
common UVA filter in cosmetic products and is included in
approximately 80% of the sun protection products in Germany

BMDBM is also a known contact allergen among the UV filters

Another critical point is the photoinstability of BMDBM,
especially when it is used in combination with ethylhexyl
methoxycinnamate (EHMC)

The resulting photodegradation products also have a specific
reaction potential and may be seen as further triggers for
contact allergies. However, with an appropriate UV filter
combination, for example with uctocr)gene (OCR) or by
encapsulation, photodegradation can be decreased to a
minimum.
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B. Chemical sunscreens
UVA/UVB-Absorbers
Triazones

Recently, the development of new UV filters is based on the so-
called 500 Da rule. With an increased molecular weight of more
than 500 Da, skin penetration is reduced.

This reduction is associated with increased safety and efficiency of
such substances.

The UVB filter ethylhexyl triazone (EHT), the UVB filter diethylhexyl
butamido triazone (DEBT, iscotrizinol, Uvasorb HEB) and the broad-
spectrum UV filter bis-ethylhexyloxyphenol methoxyphenyl triazine
(BEMT, bemotrizinol, Tinosorb S) have a molecular weight well
above 500 Da. These UV filters show comparatively high absorption
coefficients, significant anti-inflammatory effects and are highly
efficient and very photostable
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Tris-Biphenyl Triazine
Efficient UVB and UVA2 filter
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Why a New UV Filter?
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High performance of Tinosorb®A2B in UVA II

Tinosorb® A2B: An innovative broad-spectrum UV filter
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Tinosorb® A2B
Performance in a Sunscreen Formulation
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Tinosorb® A2B: An innovative broad-spectrum UV filter

oS éllaia on ) 5
Ll 4p08 d0ally € J) Da sunscreen J) e Tinosorb J) vl L 2 ja 43
sun protection factor Ju 438 i jaady Yo — Yo 0 SPF J) Cand
. new develop filter JI Jsa alaaiuly

Tinosorb®A2B -
Boosting effect with soluble UV filters

Performance by:
Absorption, Reflection & Scattering

UV Light

Others non
Tinosorb®A28 particulate filters
»® o/ o

Cilators

Tinosorb® A2B: An innovative broad-spectrum UV filter
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UV Filter Performance

Overview
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h Sunscreen combinations

Mang sunscreen formulations contain
combination of sunscreen agents to enhance
protection

Combinations are used to achieve a higher SPF
by using a lower concentration of sunscreen
ingredients

The FDA regulates which sunscreen can be
combined with others

This is because certain sunscreen ingredients are
incompatible and can lower the SPF rating of a
product when combined

* FDAJ ¢ as combination ingredient osSw sunscreen J) sale 13

. 4a sauddl combination Jl (s 5 A sl S0 5l @lilaaty I dgall

UV filters for sunscreens are regulated globally as
either, over-the-counter (OTC) drugs, quasi-drugs,
or cosmetics

All countries have a positive list of UV filters, including
maximum concentration allowed in sunscreens.

In most countries, including Europe and Japan,
UV absorbers are regulated as cosmetics;

in the United States and Canada as OTC drugs;

and in Australia as therapeutic drugs.

The worldwide regulatory status of the UV filters
is given in Tablel, containing all relevant UV filters.

The number of available UV filters differs from region
to region.
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i’able 1. Common UV filters approved in Australia (AUS), Europe (EU), Japan (JP), and United States (USA)

y BEMT p 10 w3 .
(340-400 nm)  Butyl 566 Avobenzone Parsol® 1789 BMBM P 5 5 w0 3
xydibenzoylmethane
Diathylamino hydroxybenzoyl S 83 - Uvinul® A Plus DHHE P 10 0 1w -
hexyl benzoate
Disodium phenyl 580 Blsdisuliz dium Neo n® AP  DPDT P 10 w - -
dibenzimidazole
Drometrizole trsiloxane 573 trizol yI* XL DTS P 15 15 - -
Trisloxane
anthranilate - Meradimate - MA P 5 - - s
Methylene bis-benzotriazolyl  $79 Bi Ti b* M {active) MBET d 10 10 10 ®
Terephthalylidene dicamphor S 71 Ecamsule Mexory!® SX TDSA p 10 0 w0 LA ;
Zinc oxide $76 Zinc Oxide 2-Cote® HPY Zn0 p.d nolimit ¢ no limit 25
UVB (290-320 nm) 4-Methylbenzylidene camphor  § 60 Enzacamene Eusolex® 6300 MaC P 4 4 - e
and UVAR Benzophenone-3 538 Oxybenzone - B8P3 P 10 10 5 6
(320-340 nm) Benzophenone-4 sS40 Sulisobenzone Uvinul® MS40 BPa ) 10 5 10 10
Polysificone-15 574 - Parsol® SLX PS15 I 10 LL . ] -
Ihexy! butamido triazone $ 78 L rb® HEB 0BT P - 10 - =
dimethyl PABA 508 Padimate O Eusolex® 6007 EHDP I 8 B§ 10 8
Ethylhexyl 528 Uvinul® MC 80 EHMC I 10 10 20 75
Ethylhexy! salicylate s Octisalate Neo Heliopan® 05 EHS | ] 5 10 5
Ethylhexyl triazone 569 Octyltriazone Uwinut® T150 EHT P 5 5 3 )
Homomenthy! salicylate 512 Homosalate Eusolex® HMS HMS | 15 0 10 15
Boamyl p-methoxycinnamate  § 27 Amiloxate Neo Heliopan® E1000  IMC | 10 0 - .
Octocrylene $32 Octocrylene Uvinul® NS39 T OCR I 10 10 10 10
Phenylbenzimidazole sulfonic  $ 45 Ensulizole Eusolex® 232 PBSA P Rl 8 3 4
acd
Titanium dioxide S5 Titanium Dicxide Eusalex* T2000 TiO, p.d 25 25  nolimit 25
Tris biphenyl triazine S84 - Tinosorb® A28 TBPT d L ] L I | 1

*Time and Extent Applcation (TEA), Proposed Rule on FOA apgroval expected not bedore 2004

1Approved in cartin famulations up 1o 3% via New Deug Applcation (NDA) Route

#Not yet approved in EU, positive opimion by Sclentitic Committee on Comsumer Safety {SCCS).

SMot being supperted in the U and may be deiisted

Whot yet approved in EU or anywhere else (but positive Safety Opinion on 1,15-Triszine, 2.4,6-trs]1, 1 bipheny(|-4-4#-, SCCS SeptDec. 2011)
Coumetics Eurape (formery COLIPA): hitpiwww.coumeticieutope aul, order number shows dhronology of UV fiter develcpment.

Tinosorb®, of BASF SE, L > Germary: Parsol®, trademark of DSM, Kaiseraugst, Switzerfand: Uvanorb®, trademark of 3V Sigma, Bergamo, ftaly: Uvinul®, srademark of BASF SE,
Ludwigshaten Germany, Neo Hellopan®, trademark of Symvise AG, Holzminden Germarmy, Mexoey!®, trademark of L'Ordal Paris France; Z.Cote®, trademark of BASF SE, Ludwigihaten Germany, Euiclex®, trademark of
Merck, Darmstadt Germany.
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Currently the approved UVA1
filter in USA are:

= Zinc Oxide
= Avobenzone
= Mexoryl SX

Jaxi dly il 136 ¢ YV filter J) e Ws USA Jb ds sensall #1580 (gla
cds e g bbb (K5 3Y @la @ladi sunscreen )



sun protection
sensitive skin

Infrared-A Protection | Infrorol-A-Schutz o |

3 0 | water resistant
o

perfume, mineral oils,

PEG/PPG emulsifiers, silicones,
GVA mm =1 preservatives, octocrylene,

] ethylhexyl methoxycinnamate
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chilaaty +4++++J) a0 gl PA @5 S Alalle | shaY 5 sensitive skin
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Ingredients: Aqua, Caprylic/Capric Triglyceride, Pentylene Glycol,
Methylene Bis-Benzotriazolyl Tetramethylbutylphenol (Nano), Titanium
Dioxide (Nano), Ethylhexyl Salicylate, Glycerin, Bis-Ethylhexyloxyphenol
Methoxyphenyl Triazine, C12-15 Alkyl Benzoate, Diethylamino
Hydroxybenzoyl Hexyl Benzoate, Ethylhexyl Triazone, C8-22 Alkyl
Acrylates/Methacrylic Acid Crosspolymer, Polyacrylate Crosspolymer-6,
Squalane, Ectoin, Cocoglycerides, Hydrogenated Phosphatidylcholine,
Vitis Vinifera Seed Extract, Decyl Glucoside, Silica, Propyl Alcohol,
Alcohol, Cetyl Phosphate, Xanthan Gum, Propylene Glycol, T-Butyl
Alcohol, Lecithin, Tocopheryl Acetate, Ascorbyl Tetraisopalmitate,
Tocopherol, Diisopropyl Adipate, Ubiquinone.

= n s Methylene Bis-Benzotriazoly J <laic o My &l Sl la
« Nano range Jb Wl Lais (bals s Tetramethylbutylphenol J)
Bis-< ethylhexyl salicylate ¢ titanium dioxide J) &aic gia 5

oe 3oke a¢lS Js8 Methoxyphenyl Traiazin ¢« ethylhexylphenol
cpedle Y (BlaT e agd 0 Ll (a5 yaall Lua <uild sunscreen

Sensitive Skin:

you're in the US, avobenzone is in almost all broad
spectrum organic sunscreens (except for the ones
containing L'Oreal’s patented Mexoryl SX). Avobenzone is a
common irritant and allergen, so it tends to be unsuitable
for sensitive skin, and you're left with inorganic sunscreens
only.

= If you're elsewhere in the world, the newer UVAL filters
aren't particularly irritating or allergenic.

= A few other organic sunscreens also tend to cause allergic

and irritant reactions: octocrylene, oxybenzone,
avobenzone, PABA, Padimate O and enzacamene.

Avobenzone e s sian aadic sunscreen J) JS8 US Jb S <l )
UVA J)shan Js3) broad spectrum agle (pol€ 1 g Ko Al lnaas
Cdsl J &b Y Mexoryl J) paaiud jadh L badba( and UVB



b Ay oellh degradation Wosaw Avobenzone 43 Al
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. zinc oxide J! e ¢ sisw A mineral sunscreen J! 7 &
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= Sunscreen actives cause irritation to the
eyes. When a water-resistant sunscreen
enters the eye, the water-resistant agents
adhere to the mucus membrane of the
eye

= This holds the sunscreen actives in place
causing sever and prolonged irritation

lele 40 2 3Y sled jrritation derw die e Jao 5l sunscreen !

& juay 7,4 adsi liae water resistance sunscreen oS o dala
43 (2l mucus membrane J) & stickiness 4l xas 5 polymer
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e dou s ceal) ol s sunscreen



Vehicle for delivery of
sunscreen ingredients

= Lotion and creams:

- Lotion:

Normal to oily skin

Have lower viscosity

Spread more easily

Less greasy

- Cream:

Dry skin

» Gels:

Male patients

Oily skin

Water-based gels are more appropriate than alcohol based gels

= Sticks:

Lipid-soluble sunscreen ingredients are contained in sticks

Waxes and petrolatum are added to thicken the formulations

Effective for narrow and prominent areas such as the lips, ears, nose and around the
eyes

Superior for use during exercise and water activities (i.e. last longer and do not have

the tendency to melt which can irritatg;the gvesh o 1
Ja 4l g s S o) Gl JSS ¢ sunscreen J u—e‘\ﬂmg\y\ claic

FDA Sunscreen Monograph

= 50+ = maximum SPF allowed on sunscreen
package

= A sunscreen with SPF 15 blocks about 93% of
UVB radiation

= A sunscreen with SPF 30 blocks 97% of UVB
radiation

= An SPF 25 blocks 96% of the sunburn response

= An SPF 50 only blocks 2% more (98%)

= Very high SPF products are more expensive, may
be more irritating to skin & eyes, and offer little
extra protection for the average consumer

paa Jaand A Lua 5 Jasi Y 50+ (e ) dl&s monograph 3 Al
z o 4 false info &@&\Jﬁ\kﬁuaﬂiy ?L._IS‘LUMGO-I-M@“
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Figure 1. SPF Efficacy Versus % UV Absorbance

SPF Efficacy
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UV Absorbance
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Table 3. FDA Accepted Sunscreen Actives

INCI
Name

PABA

Avobenzone
Cinoxate
Dioxybenzone
Homosalate

Menthyl anthranilate
Octocrylene

Octyl
methoxycinnamate

Octyl salicylate
Oxybenzone
Padimate O

sulfonic acid

Sulisobenzone
Titanium dioxide
Trolamine salicylate

Zinc oxide

Phenylbenzimidazole

Max.

Conc.

15%
3%
3%
3%

15%
5%

10%

7.50%

5%
6%
8%

4%

10%

25%

12%
25%

Protection
Range

uvB
UVA

UVA
uve
UVA
UVB/UVA

uve

uvB
UVA
uvB

uve

UVB/UVA
uvB
UVB/UVA

Trade Name(s)
PABA

Parsol 1789
None
Benzophenone-8
HMS

Neo Heliopan MA
Excalol 597

Parsol MCX
Escalol 557

Escalol 587
Neo Heliopan BB
Escalol 507

Eusolex 232

Parsol HS
UMS 40

None

Selected
Supplier(s)
Rona
Roche
None
American Cyanamid
Rona
Haarman & Reimer
ISP Van Dyke

Roche
ISP Van Dyk

ISP Van Dyk
Haarman & Reimer
ISP Van Dyk

Rona
Roche

BASF
Kobo
None

Kobo
Sunsmart

FDA J) s As gauall 3080 il ad) (oS Sllaia g (o Jaaall e Jgaad) dla

= EXpiration dates are not required on
sunscreen labels if the products are
stable for three years

= The term “sunblock” is not allowed on

labels

<ad) &) 1A Expiry lbas @lia sllaa (e IS 5l sunscreen J dailly
. stable for more than 3 years !

nothing can block 43¥ Lis,sb ¥ 5 Syl ds geua (e sunblock 4<S

. the sun



. nothing can 100 % waterproof 4¥ waterproof 4l (s

sessment of UVA protection should be
related to the SPF as the major claim on
sunscreens, as recommended by the
European commission, stating that UVA-
PF/SPF>1/3.

Other UVA categories such as the Boots 5-star
rating with a UVA/UVB ratio>0.9 go beyond
the EU recommendation.

UJAU‘""‘JSS\JAJSC‘)@M\@JLMWJ&AMMJ;&C‘)WU}Q
¥ UVA protection Jl 43 J3& (e SPF Jb ek ) s sk UVAJ
. SPF JI &l o &

Gt o ¥ Ly ysh sunscreen J zoss du sl 4l el caild Ly b ala
Lo E )+ s 5l UVA protection J) SPF30 JV oS 13 L i) ala

&5 PA J ik (e protection Jern aS i i) ) LS leS
43+++ chlaxy 43l five stars rating system J Gab e OS5 GLL
. protection Jexx



How will consumers know how much UVA
protection a sunscreen provides?

the proposed UVA rating system: CurrentLabel  Proposed Label
= One star will represent low UVA
protection
= Two stars, medium protection
= Three stars, high protection ‘Erand X ’Brand X

= Four stars, the highest UVA protection Sunscreen
available in an over-the-counter (OTC)
sunscreen product. E
= If a sunscreen product does not rate
at least one star, FDA is proposing that
its labeling bear a "no UVA protection"

marking on the front label, near the
SPF value.

Sunscreen

uvs uva

SPF
a5 |kt

high | high

Very Woter Resistant

UV rerys of he sun O

made of UVS and UVA. 1 iy

Impanenl o protect ogainst
both UVE and UVA rays

30 mL

Saja Hamed, Ph.D Voo

2 stars <« medium protection (s &Sie )58 6l stars J) (e JUe Al
s UV broad spectrum 4S5 SPF J) cuis (sl Lehabla ) S s
.UVA and UVB J! e Jxiin sunscreen Jd! osSo Wl LSy

JI A8 e s p3g 7 5w e el 4885 A =y Very water resistance
Cdd ) @l ualadll test

JI 4y o) SPF oy 4 Sk ey i) cilS elingi 5 ] A jo La JS**
. melanin J) ba sad ALB o dve I patural sun protection



= In USA, sunscreens are considered an OTC
drug

= Required by law to prove efficacy

= Sunscreen formulation is both an art and a
science

= It is not simply an emulsion system with
sunscreen actives included in the formulation

« Formulation greatly influences the efficacy of
the sunscreen actives

)84 4 Toa e Aa gctive 3 g 4ud sy g emulsion e 48 Adxd 58
calculator J Gk o SPF ) caeay Adaal) S il gua jyg Uad
sunscreen J) =i ingredient J)bst @bl e adiaty g & yiyle

JSingredient Jl Jsa 40¥ iy s Luh g expected SPF J) cliary
SPF llallay = 55 emulsion J) ) sa pars ae agdaat Ll calingy, Jlad sas
research and J ¢ 4sadiu) (Sae da ¢ totally different

L sl testing in vivo J) dee) g Wl 4l Ul (Lie development
Al e 5 5 e

Yol gadian e by sl € 5l accepted Y dana 46 jha (S 8
) 55 S agdl s a1 clinical test <lie aldai 4353 )W) o) sall 5 ¢13321) Slal
CIYle amy (e (B



:

= The SPF is influenced by the type of sunscreen actives,
the emulsion’s oil phase, the emulsion water phase, the
emulsification process.

= A chemical sunscreen active protect the skin by
absorbing the UV radiation and transforming it into less
damaging radiation such as heat and light

= They might also generate free radicals in response to UV
radiation

= For both to occur the sunscreen active must maintain a
high concentration in the SC for several hours

= The goal of the formulator is to develop the
highest SPF possible using the least
amount of sunscreen actives, because
sunscreen actives are expensive and may
be irritating




Formula 1. Sunscreen Lotion (SPF 30), from ISP Van Dyk

Ingredient Type Wt %
A. Water (aqua) 50.40
Xanthan gum 1.00
B. Glyceryl stearate (and) laureth-23 6.00
PEG-20 stearate 3.00
Cetyl lactate 3.00
C12-15 alkyl lactate 1.00
Myristyl myristate 4.00
Octyl methoxycinnamate 7.50
Benzophenone-3 3.00
Octyl salicylate 3.00
Propylene glycol 6.00
C. Titanium dioxide, ultra fine 5.00
Isocetyl stearoy| stearate 3.00
Maleated soybean oil 3.00
D. Preservative 1.00
E. Fragrance {parfum) 0.10
100.00
Procedure
Mix C with a roller mill. Disperse A with high speed mixing. Heat to 75°C. Heat B to 80°C
and add C. Add BC to A. Mix with hemogenizer for 15 minutes. Mix while cooling to 40°C
with a sweep blade. Add D and then E. Mix while cooling to 25°C.

da ingredient of sunscreen J (s 235 glaia¥h sl o Jgaall ol
« octyl methoxycinnamate ¢« Myristylmyrisate J) (s a8 5 <8 a0
titanium dioxide ¢ Octyl salicylate ¢« benzophenon-3

» Terms such as sunblock, waterproof and
sunproof are not allowed-> misleading

) Sl 43Y sun proof Y ¢ sies sunblock J) 435 J# (e laliSs sla
el aiay 4d) Al saie



PHYSICAL VS CHEMICAL SUNSCREENS
PROTECTION LEVEL

= SPF 50+ is common with both types of sunscreen

= Organic sunscreens give higher, photostable protection from
UVA if you use newer filters like Tinosorbs S and M.

= Avobenzone also gives high UVA protection, but it breaks down

in UV so you have to reapply every 2-4 hours (although some
formulas stabilize avobenzone so it breaks down slower).

. 50+d) o= Lsa

broad spectrum protection (includes protection against longer UVA
wavelength)
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200 % 400 450 500 550 600 650 200 750 Fig. 4. Absorption of inorganic UV
filters (reference barium oxide,
Wavelength (nm) dashed line).

Photodermatol Photoimmunol Photomed 2014; 30: 62-80
© 2014 John Wiley & Sons AS. Published by John Wiley & Sons Ltd
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PHYSICAL VS CHEMICAL SUNSCREENS
WHITE CAST

= Organic sunscreens leave less white
cast

= inorganic sunscreens tend to leave
white cast.

J) &us (1 physical and chemical sunscreen J) ow 08 s
a2 9 ASI &l larys zine and titanium dioxide J) 26 white cast
. minerals

Why you need to reapply

= The sunscreen is being removed by
daily activities
= The film thins out
= Photodegredation (for some sunscreen
ingredients)
?JSS\;\OJLL»JS?ﬁ)ﬁdSL;\@J\ﬁ}YU\UZ:J
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Sunscreen regulations in the world from European Union, USA, Canada to China
‘ (cosmeticsdesign-europe.com)

s Sunscreen requlations in the world from
European Union, USA, Canada to China
(cosmeticsdesign-europe.com)

s EU SPF Requlations: What's required for
product claims and labels?
(ulprospector.com)
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