Sunscreen Classification:

=~ B. Chem |cal sunscreens ., -2,

= They are usually comb ned with physmal Q
sunscreens or with each other toform high-SPF
products e LA

= Chemical sunscreens absorb ultraviolet radiation

= The absorbed radiation must then be d ISSIQated o
as either heat or light.' s-¢ ,1si2 5% G

In most cases, the radiation simply is emitted
: again at a longer wavelengtl 1and does rp;_lga@w i:,a i}
\ fo free radical formation: o < e & 34
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Sunscreen Classification:
B. Chemical sunscreens
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The substitutions at the aromatic ring
are of great importance for the UV

spectroscopic properties.

« An increase in the nur of
resonance structures (stabilizes the

~excited state \p.» 5 opWed W v AT «-e 5%

e By e WEHWSajaHam \M
v lw S e gt .A.M \)_p/a/\)




i
59i) M WaT> 258 - 358 ua"gy ),

. D \firsn o 2 1
¥ = / ﬁ 7 {".“t i J t’,

\r‘\”" N\ |2 ' (

Sunscreen Classmcaﬂon A A

- L0)5 ')»/J =

B. Chemlcal sunscreens’*“"“ “'r’?ﬁf’

7

e’“'

‘—F’ . C& ;} m ‘\1 /. 1 S ot SRR N \..

/j
. Absorbs Mig
Energy UY Rays
({250 - 350 nm)

m a . e w“'-.m
Haolscule
“in

iasikrﬁzemmam E gxsa £+ nms
Visible awm ;Fﬁammmz;

E&i ﬂmﬂa tmmmmmg

\
T,
wana w Ground Stafe Ww@’»’ ‘f“ Sy

o

_________ >*’L\?\ .{l_ _ )
% = \ DR e .«ﬁ

Moleculs
Relurns 1o




Chemical structures of common UV filters
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Sunscreens contain UV filters that absorb UV light and convert it into different
forms of energy that are less harmful to the skin. (Chemical structures from \

PubChem)

https://ftloscience.com/soaking-up-sun-chemistry-behind-sunscreen/
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Sunscreen Classification: -~
B. Chemical sunscreens

\-I: Ao \:‘

av/~ ® They are si@thetlcallv prepared organic
\ £

7. Cchemicals that can be labeled as UVR or
\-‘f/ -7 UVA al'&%)rblng substances_or both

e 5 Colorlreii-?’¥7 and often%odorless agents that
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Sunscreen Classification:

‘Drawbacksy & = @ﬁw\,‘s\“ﬁ,’d
. Many chemical sunscreens have been reported to cause ; -

allergic or photoallergic reactions in susceptible people™ . £
In additio®*some of them are unstable when exposed to 77 s
. s - _ e'fj_) .
ultr flon. E.g. 15 minutes of solar-simulated~, 7z 4
light destroys 36% of avobenzone S U > S0 =
. Some are systemically absorbed and levels have been

demonstrated in the urine of humans using the product
(Hayden et al.: Systemic absorption of sunscreen after topical application.
Lancet, 350: 863, 1997) = chemical sunscr otbe -
used in chlldren upder 2 years of age Sy Q“J Sup2 o
ses B8 oA\ B Y 0 [T b el Aup
oM\ G b fackia® UG (e ~€\y
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are the chemicals that keep you from turning as red as a iobstar? This graphic I0oks at tharn and Foss THasy work,

vy

XL IR

«)-r-auné.«w-,qv.eﬂ' B

Accounts for 95% \A inlnn T Tchation ¥ oar r.m;f
BEarth's wor tars  Flormte abes cengent ot sk, sl
Eanteihures 1o abdn carvear e ieditest TR A dum ag.,

WG T

Aeiounes Fove B o™ Tehariew enaeh
Earth's wdrfane. Couses diveut OMA Aamage, and
i ane of the maln contributars 1O skin Cancar

Filtarend may by e e Eae s atnviosntuere.
Bl 0% @ resudl ot NG Teah (Ne sLeface of the
Earth, ans dogen’s cause skin damasge.

NG AN OB SN MDA P

Inorganic chemicais in sunscreen, such as wripe 3

both absorb and scartter UV light. @ woopaeo cmaene oo are also used -

the chaeamical bonds In thase absorb LW r'ldi-rloﬂ with the chemicat

structure affecting whether they absort UVA, UVEB, or both. Severai
different chemicals are used in sunscreen 1o ensure full protection.
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B. Chemical sunscreens:
UVB-Absorbers or &lbev |

| derivatives CC V- PAA)

A ) o-Aminobenzoate derivatives X ‘

- 1;_9‘:“ P 3 {} \ -;M “*é‘ .;'Zﬂ z:J I Go 0ly J':"si{_

= 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 réactiony. «—— <S>
- = In 2008, PABA was banned as a cosmetic UV filter in the

m,sv;,:ff@ 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, PABAN 3 a5 U
_,_;5 WIN Y OD-PAR A Ol s®
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bue 1, Pages. i-00, Firel published: 26 Septembar 2014, DOL (16,11 Itlics 12165) )

intern J of Cosmatic Bei, Vadume: 37, 18
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B. Chemical sunscreens:
UVB-Absorbers
_Innamate derivatives ./

- = Ethylhexyl methoxycinnamate (EHMC,Octy
o o J‘f‘fy methoxycinnamate, OMC, octinoxate) is one of the
a8 '\ most common UV filters worldwide and is often used
| :P d\bﬁ &3 in combination with other UVB filters to achieve high
£ SPF values. YU
[ - Cinnamates are_poorly soluble in water -
| included in water-resistant and very-water-resistant
n | SUNSCIEENS . I\ o o0 DD, Qoo —
%Pho:oal ergic reactions have been reported
- People allergic to this compound may also be allergic
to fragrances and ﬂavoringis that contain cinnamic
aldehyde and cinnamon ol
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B. Chemical sunscreens:
WUVB-Absorbers

belongs to the group of cinna S. there is
more and more evidence that OCR has
developed into one of the most common

\ ens e |
S ST cmarmate ), -&\y\ sep &pam,

intern J of Coumetic B¢i, Voiume: 37.iseue: 1, Pages: 2-30, First pubiished. 28 September 2014, DOL: {16.11114ice.12148)
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B. Chemical Sunscreens:
UVB-Absorbers

.__;J_S_ a_,_lgy, a te d e ¥ iVa%S#? shm‘: Ioe

.

L~

o

= The UVB filters ethylhexyl sglicylage_,_(_E.ES)‘

(2)and homosala__t_g 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. J
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B. Chemical sunscreens:
UVB-Absorbers
iSalicylate derivatives -

e

\ S3° = | Cosmetically used salicylates are@érfbssociated
with allergic or photoallergic reactions, and do not
have notable oestrogenic activity .

~ <> = Inaddition, EHS shows nly)a slight tendency to
i Q — . : - PR - - .
— penetrate the skin. <32 o\ il o5 L
~~~ = Therefore, especially EHS with its good
o photostability and solubility is a common
Ingredient in sunscreens SEPOAY o desgeclan —

W

= The UV absorber triethanolamine salicylate is
% water-soluble and is a typical photoprotective

- agent in hair care products,

0
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B. Chemical sunscreens:
- UVA-Abso rbe S

DM»" = UVAL1 (> 340 nm) _—
. #¥) u UVA2 (320-340 nm) ‘&2 i

b Very few approved sunscreen agents
M are able to block in the UVA1 \1 range

= A sunscreen’s Smformatxon
about the product ability to block UVA
/-'-“d*aﬂ"/ﬁ SPE ) Qo i LuLd PINERY

. block WA Dol g
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Pcamphor derivatives (s -2c » - up)

B heir excellent %hot%sj:ability, the camphor derivatives 3-
béjnz;fiidene camphor (3-BC) and 4-methylbenzylidene camphor (4-MBC)

a\v‘;}

B. Chemical sunscreens:

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, wﬁicg was )

developed and patented by L'Oréal (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 good protection ability against the
negative effects of UVA radiation. In addition, TDSA is photostable and
shows no tendency for percutaneous absorption.

intern J of Coumetic ¢!, Volume: 27, fasue 1, Pages: 2-30, Firet published 26 Septembser 2014, DOL (161111068 12165]
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KEY DERMATOLOGICAL
INGREDIENTS

MEXORYL™ SX
EXCLUSIVE ULTRAVIOLET A

ABSCRBER

Photostable UVA/UVE filters and powerful

antioxidant protection

¢ = BROAD SPECTRUM SPF 15
OXYBENZONE-FREE &

: OCTINOXATE-FREE s
- 1V avobenzone 2% c'.so\/ }5‘"
 V” Ecamsule (Mexoryl™ SX) 2% <

v~ Octocrylene i0%

CLYCERIN
HUMECTANT
Known for its hydrating properties /
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B. Chemical sunscreens:
UVA-Absorbers

;_ Yo X C ‘Azg ;-J qVAZJ...k ______ N %y g”"""}‘fj)\

- Absorptlon range is in the range ofi320-350 nm?
(absorption peak at 326 nm)

- Benzophenone-3 (Oxybenzone) is an absorber of
o™t BUIVAD

The most common sunscreen agent to cause

(‘ﬁﬁotoallerglc contact dermatitis ) <4< <
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Benzophenone derlvatlves_
- UVA/UVB Absorber) ot

“‘S"JMJ

. The two UV filters b,e_nzgp_h_engngﬁj,ﬂ&_:i) and
@ @;Quhemnﬂ-.(ﬂt{) both approved in the EU, show

eﬁf" > 5 Very %ood 5hotostab|h’g[ and broad-spectrum grgtecnon
over the UVB and UVA ranges s g2

A7 If used alone they dODrowde complete UVA protection. < %

» Several studies have demonstrated that BP-3 shows a clear
&"\J/ ': ; tendency to penetrate the human skin and was found in

oY urine and even mother's milk. Thisis particularly critical
5 )\,\f because BP-3 is considered a substance W|th endocrine

5 In addltlon BP-3 and BP-4 are seen as the&
_photoallergens z mong the UV filters. Therefore, the usage

"of BP-3 and BP-4 in sun protection products in Germany
decreased to a minimum. .




B. Chemical sunscreens

UVA-Absorbers

g Dibenzoyimethane derivatives & .,

. ':Butyl methoxydibenzoylmethane is the most «=” U /A
common UVA filter in cosmetic products and is included in YR
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, 7 v, Fery
especially when it is used in combination with ethylhexyl ;H/;(( D

methoxycinnamate (EHMC) = - >
« The resulting photodegradation products also have a specific < >
reaction potential and may be seen as further triggers for SR

contact allergies. However, with an appropriate UV filter
combination, for example with octocrylene (OCR) or by

encapsulation, photodegradation can be decreased to a
minimum.
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[ B. Chemical sunscreens

VB-Absorbers \

Triazones

@3 Lk -"‘ Recently, the development of new UV filters is based on the so-
i 00 Da rule) With an increased molecular weug ht of more 4
P s B\ Q% 00 Da, skin penetration is reduced. &) & 55
. ThIS reduction is associated with increased sa@ty and efﬂc:ency of
such substances. s oulre) I LA S
= The UVB filter ethylhexyl triazone (EHT), the UVB filter diethylhexyl
butamido triazone (DEBT, iscotrizinol rb HEB) and the broad-

spectrum UV filter bis-ethylhexyloxyphenol methoxyphenyl triazine_~,
(BEMT bemotrlzmol Tinosorb S) have a molecular weight well Q)

\
Ue}"’i,/v\f ' above 500 Da; These UV filters show comparatlvelwhtgh absorphon &
S5 fficients, fects'and are highly,
' &) @
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| Efficient UVB and UVA2 filter

Extinction E 1.1

200 4-

SR TN Bt
e Al
i ‘."‘."w--n....uw

0 iy
200 300 310

https//wwwcarecreatlonsbasfcom/products |
formuIation/products/products-detaiI/TINOSORB-AZB/30478125

AV SV aptala A9t I #Psv el
W A 1 ,)‘(’.:-u asemtor bl Iy
UVARMI 37V, —apaad Y




Pﬂ\"}'&%‘ql‘( _,,;L

!,‘AJD/‘\.‘;waf "-é""-)

. / " dr.)\ Nas -..}-‘:' JS'.
‘5 ieme Yy W‘mh o ; .
/Y egem s\o e Y e P b

b puell I X TN AN e s
e B gy
i = w B SE RSGR EE  CRBe 5 af Q—iﬂj

Tiasors A28 An novative bosdspectrm UV lter ;
| \?gs Oy X
https ://www.youtube.com/watch?v=enBw1VQkUio 0

LSOV WAy e

\' qu )\ rv
-




‘I‘lnosorb@Aza - .
;;_..___Boosting effoct with soluble UV filters

Performance by:
Absorption, Reflection & Scattering

UV Light
Y ' Otpers non
RT!nosorb*”A?B ' 7 particulate filters
! .. i o | ;
10

e eY
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r)’z w7 ..79/, “L"“S‘ « Tinosorb® AZB: An innovative broad-spectrum UV Filter
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Tinosorb® A28 receives EY approval
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| - o iaince many years

Tinosorb® A28: An innovative broad-spectrum UV filter

- B Tlnosorb"AZB first new UV ¥
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Tinosorb® A2B
Registration process EV
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<L Sunscreen combmat|ons
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. Mang sunstreen formulations contain ]
combination of sunscreen agentsito enhance '
protection )

= Combinations are used to achieve a hlgher §PE @
by using a lower concentration of sunscreen
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= [he EDA regulates which sunscreen can be -~
combined with others 3

= This is because certain sunscreen ingredients are

incompatible and can lower the SPF rating of a
product when ‘combined
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= UV filters for sunscreens are regulated globally as
either, over-the-counter (OTC) drugs, quasi-drugs,

p Or cosmetics =3 Suns<Yeew I U
"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 fcosmetics;’
(Z)= in the United States and Canada as\0TC C drugs;)

2 e’ )

s i

Z) = and in Australia as (therapeut
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.




ble 1. Common UV filters approved In Australia (AUS), Eutope (EU), Japan (JP), and Unitad States (Li54) % A\
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Currently the approved UVA1
oL ffilterin USA are:

-
A
¥
i

/0 = Zinc Oxide 5/
(2 = Avobenzone
(3~ = Mexoryl SX
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Caprylic/Capric Triglyceride, Pentylene Glycal,
Bis-Benzotriazolyl Tetramethylbutylphenol (Nano), Titanium
de (Nano), Ethylhexyl Se te,Glycerln,ﬁgs-‘l"%yih*éwloxyphenoi
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 Phosphatidyicholine,
Vitic Vinifera Seed Extract, Decyl Glucoside, Silica, Propyl Alcohol,
Alcchol, Cetyl Phosphate, Xanthan Gum, Propylene Glycol, T-Butyl
Alcohol, Lecithin, Tocopheryl Acetate, Ascorby!l Tetraisopalmitate,
Tocopherol, Diisopropyl Adipate, Ubiquinone.
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you re in the US,_avobenzone is in almost all broad

T b e

spectrum organic sunscreens (except for the ones
containing L'Oreal’s patented Mexory[ 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 AB AN e

If you're elsewhere in the world, the newer UVAL fi lters vy \oN

' Da

aren’t particularly irritating or allergenic. - o 2Nl

-

A few other organic sunscreens also tend to cause allerglc .
and irritant reactions: octocrylene, oxybenzone, <
avobenzone, PABA, Padimate O and enzacamene.

- Saja Hamed, Ph.D Y
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=

= Sunscreen actives cause irritation to the
€yes. When a water-resistant sunscreen
enters the eye, the water-resistant agents
Q adhere to the mucus membrane of the

— _ ~e | e g
Eye ;r-'-j ,}.?‘ ¥ 7‘2’)’}’ o s\C) v ,_;_.2,«1,; SN P

= This holds the sunscreen actives in place
Causing sever and prolonged irritation
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Vehicle for delivery of
| sunscreen ingredients

Loion and creams:

= wA WA

- -—-r . .S ~ 2
» Lotion: sk Scren Dy ) G
Normal to oily skin S ) i:/ .
Have lower viscosity N & 7 Sy oY Y 2
Spread more easily DJ"'/ = '

Less greasy

> Cream: \j [@F
Dry skin

x 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 fye$h.o
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- FDA Sunscreen Mon og ra p h
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éﬁﬁ; " '0+ = maximum SPF aIIowed_.Qn sunscreen

R aa<age

= 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%)
x Very hlgh SPF products are more expensive, may
\ be be more Il’l’lt&tlﬂ? to skin & eyes, and offer little

extra protection for the average consumer
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Figure 1. SPF Efficacy Versus % UV Absorbance
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Table tEA Accepted Sunscreen Actives T

—_HE_._""""_"_"""“"'"H . : H:—fﬁ
'Nc‘ ;/‘/‘h‘a 3 . e "h“”.h""”"_“—'—'___“"‘“—*—-—«—__...;
e m’@tectinrﬁ ( Sealacted
one, F!f_']g? \Jrade Name(s) . Supnplisr(s) |
PABA 15% ___ UVB__ paBA 4 Fona
Avobenzone 3% UVA Parsol _1__@_9 i‘. Roche
Cinoxate 3% None None
Dioxybenzone 3% UVA Benzophenone-8 American Cyanamid .J
Homosalate 15% UVB HMS Rona |
Menthyl anthranilate 5% UVA Neo Heliopan MA Haarman & Reimer
Octocrylene 10% UVB/UVA  Excalol 597 ISP Van Dyke
Octyt -
methoxycinnamate 7.50% uvB Parsol MCX Roche
Escalol 557 ISP Van Dyk
Octyl salicylate 5% uvB Escalol 587 ISP Van Dyk
Oxybenzone 6% UVA Neo Heliopan BB Haarman & Reimer
Padimate O 8% uvB Escalol 507 ISP Van Dyk
Phenylbenzimidazole
sulfonic acid 4% uviB Eusolex 232 Rona
Parsol HS Roche
Sulisobenzone 10% UMS 40 BASF
Titanium dioxide 25% UVB/UVA Kobo
Trolamine salicylate 12% uvBe None None
Zinc oxide 25% UVB/UVA Kobo
Sunsmart
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g Expiration dates are(hot jrequnxe_d_L
sunscreen labels if the products are
stable for three years

« The term ' sunblock” is .allowed on
labels b\cc_ﬁ W (-'\ _§ \o
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ASsessment of UVA protection should be
related to the SPF as the major claim on
sunscreens, as recommended by the ~

-, European commission, stating that UVAL
< j “PF/SPF>1/3.
= Other UVA categories such as the Boots 5-star

rating with a UVA/UVB ratio>0.9 go beyond o /L
the EU recommendation. (2> S\, (2 ¢
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How will consumers know how much Uya

_ protection a sunscreen prowdes7

W1 BN P e VBl
VA

the proposed UVA rating system: C"’"";f l:abe! Proposed Label

= (Onéstar will represent low UVA
protectlon

. stars the highest UVA protection

aliable In an over-the-counter (OTC) j N
sunscreen product. = -
= If a sunscreen product g\
at least Als roposing that O vsrect) -
its labeli VA protection” :

marking on the front label, near the

SPF value. {)
/[.«/7 ¥y ods RV, Jo f—f
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3 én USA, sunscreens are considered an OTC
rug

= Required by law to prove efficacy
= Sunscreen formulation is both an art and a

e —

science

. 2~ Itis not simply an emulsion system with
S A sunscreen actives included in the formulation
2 « Formulation greatly influences the efficacy of

the sunscreen actives
$ 5% edina s vl LBl il o Dl W
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. The SPF is influenced by the type of sunscreen actives,

Zithe emulsion’s oil phase, the eg@;@&ﬂ%@iﬁﬁ the

emulsification process.@ S

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

« They might also generate free radicals in response to UV

radiation
. Fpr both to occur the sunscreen active must maintain a
high concentration in the SC for several hours

Ls,. . 1,

) f s UV Dy g Stm N (S Chemicad Hy UG >
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Svw : ,
» The/goal of the @is to develop the

(© highest SPF possible using the least
amount of sunscreen actives, because
sunscreen actives are expensive and may
be irritating

SPF )| qY) "tju _ '
CIL UL gy pay

bk 5 6 Aad Ul LS G
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Formula 1. Sunscreen Lotion (SPF 30), from ISP Van Dyk

Ingredient Type A 1:-—*-1
A Water (aqua) 50.40)
l Xanthan gum 1.00
| B. Givcery! stearate (and) laureth-23 500
/ PEG-20 stearate 3.00
| Cetyl tactate 3.00
| C12-15 alkyl lactate 1.00
;’ Myristyl myristate 4.00
!' Octy! methoxycinnamate A—" \J 7.50
Benzophenone-3 2~ U\__ *@( 9‘, 3.00
Octy! salicylate " & N\ et 3.00
Propyiene glycol | of 8.00
c+Tianium dioxide, ultra fine e 5.00
isocetyl stearoyl stearate : - 3.Q0
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 mixin » s
: vith g- Heat to 75°C. Heat B to 80°C
:r?tg add C. Add BC to A. Mix with homogenizer for 15 minutes. Mix while cooling to 40°C
@ sweep blade. Add D and then E. Mix while cooling to 25°C.




» Terms such as Sunblock, waterproof and
_sunproof are not allowed -\ misieading

“Q.VAS‘J:—“"’ QJW
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PHYSICAL VS CHEMICAL SUNSCREENS
_PROTECTION LEVEL

= SPF 50+ is common with both types of sunscreen

e Organic sunscreens give higher, photostable protection from
UVA if you use newer filters like Tinosorbs S and M. <)) o,
) : ' 2 2 gt

\/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).

g,...zt—ﬂ'\ Q’) ¢ :/;,5’,)\ PMJ
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broad spectrum protection (includes protection against longer UVA

wavelength)
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_, PHYSICAL VS CHEMICAL SUNSCREENS
w WHITE CAST

...................................................................................




& w The sunscreen is being removed by

A N

T daily activities ot )\ e o

- \
-’ -

- (= The film thins out

.= Photodegredation (for some sunscreen
ingredients) X 5\ Skabie \
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Sunscreen requlations in the world from European Union, USA, Canada to China
- | {(cosmeticsdesign-europe.com) __
A 0 %

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

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