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present invention relates to UV screeni ng conpositions
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The effects associated with exposure to sunlight are

wel | known. Thus exposure of the skin to UVA and UVB
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Most organic sunscreen agents absorb light over only a part of the UVA-UVB

spectrum with the result that if one is to obtain a screening effect covering the whole
UVA-UVB spectrum it is generally necessary to use a combination of different
organic sunscreen agents. Some organic sunscréen agents and other components of
sunscreen compositions are stable to UV light but othe:s-are photosensitive and/or
“may after being excited by UV light degrade, and/or induce degradation of, another
| ingredient of the composition.
Titanium dioxide and zinc oxide are generally formulated as "micronised” or
"ultrafine” (20-50 nm) pa.rticles (so-called microreflectors) because particles whose
size is less than 10% of the wavelength of the incident light scatter light according to

Rayleigh's Law, whereby the intensity of scattered light is inversely proportional to



size is less than 10% of the wavel ength of the
i ncident |ight scatter lig according to Rayleigh's
Law, whereby the intensity “of scattered light is
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phar maceuti cal conposition, these doped or reduced
materials rather than ordinary titani um di oxi de or
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sunscreen agent or a conposition having the sane
compepitians slgp bfvedeesent zinc oxide or titanium dioxide which has been doped

- with another element and/or reduced zinc oxide. In other words by using, in a

- cosmetic or topical pharmaceutical composition, these doped or reduced materials
rather than ordinary titanium dioxide or zinc oxide it is, for example, possible either to
provide a composition which gives better protection against LTV light for the same
quantity of organic sunscreen agent or a composition having the same screening effect
against LIV light but containing a smaller quantity of organic sunscreen agent, Indeed
it is possible to provide all day protection sunscreens by incorporating the doped

and/or reduced materials.



agai nst LJV light but containing a smaller quantity of
organi ¢ sunscreen agent. Indeed it is possible to
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there is provided the use of a doped or reduced
"Ti 02/ ZnO as defined above to reduce the concentration
of one or nore organi c UV sunscreen agents or other
i ngredi ent which is_photosensitive and/or is degraded
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In a fourth aspect, there is provided the use of a doped or reduced TiO»/ZnO as
defined above to reduce the rate of change of the ratio of the loss of UVA absorption
to the loss of UVB absorption in a cosmetic UV screening composition which
comprises one or more organic components which are photosensitive and/or which
are degraded by another ingredient of the composition in a relation a composition of

the same formulation except that the TiO; and /or ZnO present is not doped or

reduced.



are degraded by another ingredient of the conposition
in arelation a conpositionsof the sanme formulation
_except that the Ti02 and /or "ZnO present is not doped
or reduced. 3a- In a fifth aspect, there is provided
a method of increasing the effectiveness (inprove the
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i ngredi ent of the conposition having UV sunscreening
activity i.e. the conposition need riot necessarily
contain an organic UV sunscreen agent. It 1is to be
understood that the conposition can also contain Ti02
and/ or ZnO whi ch has not been doped or reduced. The
organi ¢ conponent which is photosensitive or may be
degraded by another ingredient of the conposition is
generally a .UV sunscreen agent. Although all organic
sunscreen agents which suffer a loss in UV absorption
can be used, the




present invention is particularly useful for agents

whi ch absorb in the UVA region as well as in the UVB
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susceptible to free radical attack with the degraded
conmponent potentially inducing degradation of the W
sunscreen agent. As indicated above the UV absorption
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As indicated above the UV absorption of an organic sunscreen agent

generaily decreases with time. In contrast the UV absorption of TiO; or ZnO does
not decrease with time. Since TiO, and ZnO absorb in both the UVA and UVB
region whereas an organic sunscreen agent is generally more wavelength specific it |
can be seen that the UVA/UVB absorption ratio may increase over time. When 2
doped TiO»/Zn0 is used rather than the same quantity of uﬁdoped TiOo/Zn0 the rate
of change is reduced. This is because the doped material will enhance the _
performance of the organic sunscreen agent over time. Thus with a UVA sunscreen
the loss of UVA absorption over time is reduced (i.e. the UVA response is more
stable when the doped material is present) so that the ratio of change of the rates is

| X-x

. - , where x
reduced. Thus if the initial ratio of absorption is =T it becomes



curve the smaller the loss. For UVA absorption
wavel engths from 320 to 400, especially from340 to

“@%ﬂgl@zﬁle consi dered. Wile any reduction i r‘Pé’l‘?@Bzues/oowGss
| 0SS 0O

absorption is an advantage, it is
general |y desirable that the presence of the doped
oxi de shoul d reduce the rate of UV absorption by an
anmount of at |least a 5% preferably at |east 10% nore
preferably at |east 15% especﬁally at | east 20% and
nost preferably at |east 40% A_further feature of the

prléél@ﬁﬂer wiganatdoped matriabis wed, t\wél tha egsuitithat thpsaty @é@@nge is

Ti,O2 ner al | ol our g t he us
SR S0 Aetrect 58 5L o Shaeled iR f § iafinee of =
rrqbgrec&abq@gv\g eigeh&. | i ght wh ch I npi nges upon it i.e.
less visible Iight is transnmitted and reaches the
ski n. Flbkehste of loscafrabsirpticrocmt Ivd disemahedibeilluminating a sample of

fo mul at i ons-ar e advant ageous. I n skin. |ightening
SEmppIHE Vi 28 HAROHL eipped SIC iy prany f et hickness

”"”r"}?ﬁé’ R B ef st S et i RutiEre bl dibiddn of UV
atEyf RE kb Eosﬂﬁén ovePQURRn pRRLA Wpitsly!eR RRured] &tiﬁ%&%\g@ plot over

hi's can be achi eved by coating the particles
bythebpﬁrtodlfbn theg wakelengrha reqitestitn aml détemidpingghe et Imnd&' the curve

B RAE R E R e 1o LR ot e pyea under he
p?&%%?‘%b b A L T R T

C@s@éﬂﬁ@&mﬁ@%&xﬂ%@&mﬂiekdm'e % or Iess for

exanple 0.05 nole % or as high as 1 nole % or above,
for - exaWile 26y redbietion iorthe 1gs nDUY dfsorption emedathtpgdh is

oy e sl 60300 sty e campeauespon o8 pge et of
A0 abodBior B th Rl alsSsoh SrBE b @t 10% more

rranganes I'S especl a refrerre

b Lgrefefabwc aéalswlﬂ%&tpetml@@t st 2096 aeX iR ;ﬁeﬁ!’i'arblyoit 184er40%.

“chromi um and iron but other netals which can be used

i n cl udeA hirchesfeatero b ghe, present invahien resides inl thadact shatvbe doped
SLEEORIU, o, Sgbald ol o Lo oxaple
AP TaBt  SOLL  h PRRE A e
s |vhs:h1®hght is transmitted and reaches the skin. Further in certain countries coloured
" formulations-are advantageous. In skin lightening compositions in Japan, a pink -
colouration is useful in masking uneven colouration of the underlying skin. In
Indonesia a yellow colouration can be seen as attractive. If, though, colour is to be
- minimised this can be achieved by coating the particles and/or by controlling the
concentration of doping, both as discussed below.
| The optimum amount of the other element in the host lattice may be
: detenmned by routine experimentation and in some embodiments is preferably low
enough so that the particles are not coloured. Amounts as low as 0.1 mole % or less,
for example 0.05 mole 9%, or as high as 1 mole % or above, for example 5 mole % or
10 mole %, can generally be used.  Typical concenirations are from 0.5 to 2 mole %

by weight.
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nixed metal bcontarni ng precursors, at e appro

Manganese is preferably present as Mh3+, cobalt as
Co", tin as Sn4+ as well as SnzZ+. These netals can be

wasRihsa ed singly or in conbination of 2 or &%32003,00\6,8
nore. Further details of these doped oxi des can

found in W99/60994 as well as WOO 1/40114. These
particles can be obtained by any one of the standard
processes for preparing doped.oxides and salts. Thus
t hey can be obtai ned by a baklgg techni que by
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Doped TiO, or doped ZnO can also be obtained by flame pyrolysis or by
plasma routes where mixed metal containing precursors at the appropriate level are
exposed to a flame or plasma to obtain the desired product.
The rutile form of titania is known to be more photostable than the anatase
forme and is therefore preferred.
Reduced zinc oxide particles (i.e. particles which possess an excess of zinc
ions relative to the oxygen ions) may be readily obtained by heating zinc oxide
particles in a reducing atmosphere to obtain reduced zinc oxide particles which

absorb UV light, especiaily UV light having a wavelength below 390 nm, and re-emit



when said particles are exposed to W light in an
aqueous environnment the production of hydroxyl
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nanoparticles are frequently used. However, in one embodiment slightly larger
particles for example from 100 to 500 nm, typically 100 to 400 or 450 mm especially
from 150 to 300 nm and particularly 200 to 250 nm, can be employed. These provide

-

good coverage of, for example, skin imperfections without unacceptable skin
whitening.

Where particles are substantially spherical then particle size will be taken to
represent the diameter. However, the invention also encompasses particles which are
non-spherical and in such cases the particle size refers to the largest dimension.

The oxide particles used in the present invention £nay have an inorganic or

‘organic coating. For example, the particles may be coated with oxides of elements



such as alum nium zirconiumor silicon, especially
silica. The particles of netal oxide nay also be

“&9?091 Wit h one or nore organic materials such@Sepa003m00s658
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- may be employed as any conventional formulation providing protection from UV

=t

light. The compositions may also be pharmaceutical compositions suitable for topical
application. Such compositions are useful, in particular, for patients suffering from'
disorders of the skin which are adversely affected by UV light such those giving rise to
polymorphous light eruptions.

Organic sunscreen agents which can be used in the compositions of the
present invention include any conventional sunscreen agent which gives protection |
against UV light while if there is no other photosensitive component the sunscreen

agent is photosensitive and/or is degraded by another ingredient of the composition.




against W light while if there is no other
phot osensiti ve conponent the sunscreen agent is

whahRaeswbt i ve and/or is degraded by. another  per/gR2003/005658
i ngredi ent of the conposition. WO 2004/ 058209

PCT/ CB2003/ 005658 -9 Suitabl e sunscreen agents are
listed in the | ARC Handbook of Cancer Prevention,

. vol. 5, Sunscreens, published dy the International
Agency for Research on Cancer, Lyon, 2001 and

i A . P _ . . ) ’ 1
D APRE P e RS AR P AR Hhp bR o G Prevention,

- exalg| Su@d@%leﬂﬁ,%bﬁ%led by et inkdhyahaD Ay Id Research on Cancer,
et hyl hexyl dinmethyl-; ethyl-; glyceryl-; and
4-lyps,- 2006 lapdtindndes - PARA. (b) Cinnamates (UVB)

especial]y ters.includin vl ¢ingamat sters

and et Poxy diaRrAmER e@'ﬂcezixgdsgﬁ%.ﬁﬁgs wgfggpéﬁﬂgﬁtem and

ci nnamat e, ; ' j1al ihvd 1.
S ot ny1 hexyl e By o BRAEH Sy RERAAIS dblldibydronypropyl
ci nnamat e, ath@hdfykdiatechyi-hethgbf glydetfi-; dind Jeis-Gifethoxy) - PABA.
ci nnamat e, 2-ethoxyethyl -4-nmerhoxyci nnamate, DEA

met hoxy) nndrnneamgigs @ﬂﬁ&h epasiplveesteas inchlingamerhyleiiprspate esters

hydr oxyci nn

a, - di - (par a%@rﬁ%};}%‘zﬁﬁ’ﬁ%ﬁ §tegs S-UEE-aS .oc.:tylrnethoxy cinnamate, ethyl
et hyl hexan O%chgﬂ(égr)ﬁfa te, @%)ﬁ)é‘lﬁﬂy‘ Z—Q&Méx?%é’—ﬁ')@dmxycinnamate,

met hyl ci nnamat e; benzo ones (WWAJ ‘'such as-

2, 4- di hydr oxsbamyPp-mysthaxycifhanmtd) ox ¥ mixture thereof with diisopropyl
2, 2' -di hydroxy-4, 4' -di met hoxy-; . ) _

2, 2' - di hydr @%}nm%t%@hywedw%;@m?&}mcm@@%tﬁh%f‘\oxy- :

bonzeneaul pRSTHERER G i TR BT R e Bl P e

2, 2" - di hydr Qu¥sshyéinnafh@PbNOBYH-Fp3 M InR RS8R E LRI (2-

and oxybenzgﬁg?&ggjfﬁgﬁ%ﬂgggoﬁne?%anes ( UVA) sg%ﬁgas(

butyl met hoxeykljlbennoyl)-glyedring pewell asstisopmbylymethylcinnamate;
4-tert-butyl-4" met hoxydj benzoyl nmet hane;. (e)

2- phenyfhen2epm alzwé-(@%ﬁhSfl%lhasCZ,ﬂa%nﬂevdwg-;aﬁwbvdroxv—4—me&mv;

(2l eyl - ( A S RO BE L BB e i 2244

et Bur i a1 SUTRBAT MG S berophimne,

benzenesulphonic acid and its sodium salt; sodium 2,2'-dihydroxy-4,4'-
" dimethoxy-5-sulphobenzophenone and oxybenzone;

(d)  dibenzoylmethanes (UVA) such as butyl methoxydibenzoyl methane,
especially 4-tert-butyl-4'methoxydibenzoylmethane;

()  2-phenylbenzimidazole-5 sulfonic acid UVB and
phenyldibenzimidazole sulfonic acid and their salts;

43 alkyl-B,B-diphenylacrylates (UVB) for examﬁle alkyl a-cyano-B, B-
diphenylacrylates such as octocrylene; ﬁ

(&) triazines (UVB) such as 2,4,6-trianilino- (p-carbo-2-ethyl-hexyl-1-
oxy)-1,3,5 triazine as well as octyl triazone e.g. ethylhexyltriazone and
diéthy]hexyl butamido triazone.

()  camphor derivatives (generally UVB} such as 4-methylbenzylidene
and 3-benzylidene- camphor and terephthalylidene dicamphor |



(g) triazines (UVB) such as
2,4,6-trianilino-(p-carbo-2-ethyl-hexyl-I- oxy)-1,3,5

o p@ziopoas wel | as octyl triazone e.g. PCT/GB2003/005658
et hyl hexyl tri azone and diethyl hexyl butam do

triazone. (h) canphor derivatives (generally UVB) such

as 4-net hyl benzyli dene and 3-benzyli dene- canphor and

t er epht hal yl i dene di canphor V{».2004/ 058209

PCT/ GB2003/ 005658 -10 sul phonic acid (UVA),

benzyl i dene ﬁ@ﬁ@%g L Sihjg?g P}Bae%,a—@fdeﬁe ck@ &%_{Ig)homc acid, camphor

benzal koni u osu pol yacryl am donet hyl

benzyl i denebegANRAREL methoselpgasaad poiysapmsdunsahd dahndidene
agents such as mnethyl ene bis- benzotriazole
t et ramet hyl cmpldrphenol ; (j) silicone based

sunscreeni ng agent;s such as dj net hi codi,et hyl , benzal

pbth G e P o S
[ [ -; et . - hexyl - .- '

?sgg?opyl geﬁ%ﬁ%%“gn%ﬁ%memg%%# 3,3, 5-trinet hyl -

and TBM sakilieyheted aonpeuitt sfens-shyi nodiyteehizadiechgldienzal
and 2,2'.2"- nitrilotris (ethanol)); (1) anthranilates
(WA) such awlemste-hyl anthranilate as well as -

bi sym dazyl at.e {UV, i al.kyl .trigleate UV }

5. ot - 5. SR CUNED S ctiponar et betens dierly
(UVB). Someg DABpRSRTHRALES bV L, Sheid! B3\3liradtyl- and
UVB. These includée " anisotriazine, nethylene

bi sbenzot r i THEA-ydlictlater @ompduyidonftlybydrptbandoicanid and 2,22"-
dronetrizole  trisiloxane (Mexoryl XL). The organic
sunscreen a@étﬁ@qt@ﬁ {eghanal pically present in the

g - i f Q. 20%
orefer i v Tl ERAOLARh of BTt tanfie
wei GaN Piasedaeatd FTVR) ik friblBSe QU hinhé@hyl-2-n t he

conpositions, which are generally aqueous, the netal
ophetedbenrexazgle U8B bhy vpocesientidafJ @B oncent rat i on of

about %bgletcgm%gm?ﬁsba%e \é\ﬁei,c%gé' for %E)SI W&) lagd ?Jthhese include
anisotriazine, methylene bisbenzotriazolyl tetramethylbutvl— phenol and drometrizole
trisiloxane (Mexoryl XL). -
h The organic sunscreen agent(s) are typically-present in the compositions at a
- concentration from 0.1 to 20%, preferably ! to 10%, and espeaiéllv 2 to 5%, by
' weight based on the weight of the composition. o
~ In the compositions, which are generélly aqueous, the metal oxides are
preferably present at a concentration of about 0.5 to 20 % by weight, preferably about
1 to 10 % by weight and more preferably about 3 to 8 % by weight, in particular
about 4 to 7%, such as 4 to 6% for example about 5%, by weight.

The compositions may be in'the form of, for example, lotions, typ.ically with a
viscosity of 4000 to 10,000 mPas, e.g. thickened lotions, gels, vesicular dispersions,
creams, typically a fluid cream with a viscosity of 10,000 to 20,000 mPas or a cream

| of viscosity 20,000 to 100,000 mPas, milks, powders, solid sticks, and may be

optionally packaged as aerosols and provided in the form of foams or sprays.



1 to 10 % by weight and nore preferably about 3 to 8 %
by weight, in particular about 4 to 7% . such as 4 to

wWiYedo@hsssganpl e about 5% by weight. . The conpasiéba0seosess
may be in the formof, for exanple, lotions, typically

with a viscosity of 4000 to 10,000 nPas, e.g.

t hi ckened | otions, gels, vesicular dispersions,

creanms, typically a fluid cregg1mﬁth a viscosity of
10,000 to 20,000 nPas or a credam of viscosity 20,000
to 100,000 nPas,. m | ks, powders, .solid,sticks,, and
maybe FERROSIAPIH TRk & y 9k B dichEs YsPdin el i n

t f. X ne ..
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hyoistiigag aganas tiné himactassucthasadyceddl orbi e, &, -pyrrolidone-5-
cornflaower, wtch hazel, elderflower and cucunper,
acPrapyitee dibuftrhithalatenglaginand palypthydenn glycol mgrfumes,

h I I bi t ol .
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gahitkénra RehRAEREN ¥HhBAR, SIHARR] noRBhicWIBhphoteric polymers or
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powder s, Lk Mg et al oxi de ipi gment 8w a

par ti cl@hst #@redierfts OModBtd MR8 I8 dxathpiiihhe sfface-active
iron oxides along with conventional (undopéd) Ti Q2 and

Zrigentomag rhava gheeffesh vdegfadingsoretincsunsarpers agentsis, the presence of
e l.e spme rf -active agents nay have the

ef h%fﬁ&ém‘t@ @f%@ﬁ%&g@éﬁ C%@%iﬁtoggan# jugecreens such
Sra? Rzt as WM b BoxidnOsully %&MEQ e fintil gxw% FOnd B

egrade certaln organic sunscreens sucC as -avobeénzone

asndehtiageingabitbRsteha Bl Siacibiatida Srevdrioaty] dsengyngl MBC, pEtENE: will
A, B, Cand E and anti agei ng factors such as

niba aprracined thatdt sperdnartyos Ltoensy/Eig dopet cTi0, andvor ZnO and/or
b chated that it is rticul arly usef {9 use
BRI IEOT A0, LAl L Rl e rl et g use
;g%gsfigﬁm%%gﬁﬁvg B! ThREGAUES: HeRpeFiENAHG 700 and/or
reduced ZnO it may be possiblé to use less antioxidant or make the formulation

longer lasting. ‘

The organic solvents are typically from lower alcohols and polyols such as
ethanol, isopropanol, propylene glycol, glycerin and sorbitol as well as methylene
chloride, acetone, ethylene glycol monoethyl ether, diethylene glycol monobutyl
ether, diethylene glycol mono-ethyl, ether, dimethyl sulphoxide, dimethyl formamide
and tetrahydrofuran.

The fatty substances may consist of an oil or wax or mixture thereof, fatty |

- acids, fatty acid esters, fatty alcohols, vaseline, paraffin, lanolin, hydrogenate& lanolin



a positive UV absorptive effect. Thus by using the

doped Ti Q2 and/or ZnO and/or reduced ZnO it may be
wWPshiBtod 0 use | ess antioxidant or make the perae2003/005658
formul ation |onger lasting. The organic solvents are
typically fromlower alcohols and polyols such as

et hanol, isopropanol, propylene glycol, glycerin and
sorbitol as well as nethyl ene_jxchl oride, acetone,

et hyl ene gl ycol nonoethyl ether, diethylene glycol
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Desuably, the weight ratio of water-dispersible titanium dioxide to oil-
dispersible titanium dioxide is from 1:4 10 4:1, preferably from 1:2 to 2: 1 and ideally
about equal weight proportions.

Suitable emollients include stearyl alcohol, glyceryl monoricinoleate, mink oil,
cetyl alcohol, isopropyl isostearate, stearic acid, isobutyl pahrﬁtate, isocetyl stearate,
oleyl alcohol, isopropyl laurate, hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl
alcohol, eicosanyl alcohol behenyl alcohol, cetyl palmitate, silicone oils such as
dimethylpolysiloxane, di-n-butyl sebacate, isopropyl myristate, isopropyl palmitate,
isopropyl stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin,
cocoa butter, corn oil, cotton seed oil, olive oil, palm kernel oil, rapeseed oil, safflower

seed oil, evening primrose oil, soybean cil, sunflower seed oil, avocado oil, sesame



of carboxynethyl cellul ose, or m xtures of
cetyl stearyl alcohol and oxyethylenated cetylstearyl
wa) splRdsagont ai ning 33 nol es of ethyl ene oxi de.per/gB2003/0056358
Desi rabﬁ the weight ratio of water-dispersible
titani um d| oxide to oil- dispersible titanium dioxide
is from1l:4 to 4:1, preferably from1l:2 to 2:1 and
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‘i ot hsietpulsibad s‘«uph hatmamk ot ndlks, ie et fbrm loﬁahtrnents,t@tsc kolid sticks or

guns, . col I%l i lica sodiumpolyacrylate, tetra

aPEEpRol formmso L he smyi whicl icam herpinitirptes ﬁéwatem@’oﬂ emulsions,
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o RER horkoBR fo B8 IR R il Ry, CGiiFs pp grapboteric
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pol ymer, sodi um car boxynet hyl cell ul ose, ene

gwhideh latparostede st 6is dakieable foe an@dﬁnmat&rmlsﬁcﬁn t Generally water
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oil-in- vvater or water-in-oil enul srons,

sorbitan monostearate, polyoxyethylene (2) stearyl ether, polyoxyethylene sorbitol

beeswax derivative, PEG 200 dilaurate, sorbitan monopalmitate, polyoxyethylen (3.5)
nonyl phenol, PEG 200 monostearate, sorbitan monostearate, sorbitan monolaurate,
PEG 400 dioleate, polyoxyethylene (5) monostearate, polyoxyethyene (4) sorbitan
monostearate, polyoxyethylene (4) lauryl ether, polyoxyethylene (5) sorbitan
monooleate, PEG 300 monooleate, polyoxyethylene (20) sorbitan tristearate, .
polyoxyethylene (20) sorbitan trioleate, polyoxyethylene (8) monostearate, PEG 400
monooleate, PEG 400 monostearate, polyoxyethylene (10) monooleate,
polyoxyethylene (10) stearyl ether, polyoxyethylene (10) cetyl ether, polyoxyethylene
- (9.3} octyl phenol, polyoxyethylene (4) sorbitan monolaurate, PEG 600 monooleate,



may further contain an enulsifier including anionic,
noni oni ¢, cationic or anphoteric surface-active
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desirable for an oil-in-water enulsion. Generally
water anpunts to up to 80% typically 5 to 80% by
vol ume: Specific emulsifiers whi.ch can be used
include sorbitan trioleate, sorbitan tristearate,
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Pal Yoy 2, eg%y@mp@w&%%) st the pisulsilensa be

L
B%%ﬁ%%%% s %ﬁ%@%eip%@éﬂg’s%%v%@@d%@v@w golor
PGy ropiart st dhbths, §aiciByveh byldaald Haghiep 90,088 t$50,000,
pol yox eth | ene (10) stearyl et.her, pol yoxyethylene

( F8yeC Y(}YC Cowm@ﬂhwremepd\?@ Jhep ciaylalplhterpbyvided in
et-hyl.ene {4) sorbi.t an nono|] aur at G, 600

P S B R G sy 36 oo FB SO DOiBBC Jipis ppszared

1@@&@%@@{@6‘% %L:%Q%yet hyl ene sorbitol lanolin

derivatrve, polyoxyethylene (12) lauryl ether, PEG

1500 d |Ib¢eedieeadvpmﬂagm ab iy itk a(whddr-digpefsitile end an oil-dispersible
pol oxyef hyl ene (20) . sorbitan nonostearate,

Rkl przinomyide ¢ Iastome wbwbishdadened or, in the case of zinc

p%%%ﬁgé%%@ﬁﬁaﬁpﬁﬁn%% tomEa! v ol %'9?%% oo S i bas

cattyhdeptiey breﬂ@&d‘v?ﬁf Wb I’&l{r n&n?- ?%%és b h?ﬂce water evaporates

nonost ear at e, pol yoxyet hy

mohroihdispersble pattolesywetl Ingﬁcbméae(ﬁﬂ)e d:@Ue[r&als thhbl%ﬁvmg areas
pol %‘@F‘%Eﬁdg ne (50) nonostearate, and PEG 40
ﬁﬂs oan leg mdqdémmm bethihwlrephslic end hthphoblc

pg%fng %xglﬁgf\%l ant ‘ge}’gflf %:Té egﬁgﬁggﬂ%phﬂm areas and others in

ph: d{-@m@ﬁﬂs‘ene Si de chains, typically wwth a
nol ecul ar wei ght of 10,000 to 50,000, especially

cycl o- Wﬁttn—ckwwatbia epartiohstchi be nacaebDyated gl a i@terial to
al so be]ap% ed i.n the form of veS| cul ar di sper si ons

of R} (B uBHAce PEORSHY sh e Rartigles. dixapyrdesaf eech materials

include aluminium oxide and aluminum silicate. Oil-dispersible particles which

exhibit a hydrophobic surface property, are suitably coated with metal soaps such as
aluminium stearate, 2luminium laurate or zinc stearate, or with organosilicone

compounds.

The followil_-xg Examples further illustrate the present invention.

Example 1

The degradation of sunscreen formulations was assessed as follows:



according to known processes. It can be advantageous
to use both a water-dispersible and an oil -dispersible

“I}dsi(@%gggbgdl oxi de or zinc oxide, at |east one Cdl")@ﬁ's%nﬂsloomss

or, in the case of zinc oxide, reduced.
has been found that when an enulsion is spread on the
skin it has a tendency to break down into oily and
non-oily areas. \Wen the mateﬁsevaporates t he
oi | -di spersible particles wil1l*-fend to be in the oily
aq@gﬁlthus | eaving areas wunprotected. This can be
avol gg&by havi ng bot h hydrophilic and hydrophobic
pqmwdﬁﬁﬁcf he emul sion so that some are.retained in
hydrophilic areas and others in 3 hydrophobic areas.

Watwrtwdissipe oé bl thepal Ohel e55reannde 2 seabedhel. coat ed
to_inpart a hydrophilic surface

i.t h i al
\émrlf&ps é[i?et gﬁ{ﬁggﬁa@ﬂ%}%@la@gﬁt oBxhepiras offa quarts shide er i al s
pr o Srscbtailatiait onifoniiel
oo Bol B et G B s arer b ntodon fonref i dide
S WGy B QREIaM quift Ll iohab) ¥ &1%ﬁaﬁﬁgievgnmqﬂ{e‘zé‘the%ﬁa‘gﬁ

such as al um nium stearate, um'nrom T aurate or “Zi
stegetzer ey ther palithéncontpahas procidivg a RER@HNDSSud leck. Take care
fol | owin nples further illustrate the present

i i@ 1?18’%.13“ anpl e 1 The degradati on of sunscreen

formul ati ons was assessed as follows: WO 2004/ 058209

.PCT/ GB2003/ 005658 -15- Methods: Preparation of sanple

Clllwwaricha ri ps of pol ythene 10mm x 25nm and 12.5
mcrons thick. Lay the polythene strips 20nmm apart on
t Hise agienpa lasep flteped mith =$dhot. WEBRe flier © cngus flhabiastions.

Biﬁ%eog sunqséﬁree . preparation onto the centre of the :
sI e PaE4f E#P'{)l 5 QURUE UHRERSREGH Preg i s terecadrateshbegween 290
t hed 3@Rie and squeeze the slides together at the

pol yt hene strips thus providing a specinmen 12.5m

t Meabure Hiakliphe dntensityq(290-400ha) bl @8npld bf WALP@S 15095 a blank
(Ig). The intensity over the range 290 - 400 nm is typical of that found in moderate
latitudes in mid-summer.

Measure the light intensity (290-400nm) through the sample (It) at time O - as soon.
as it is put under the light - and then evety 10 minutes for 1 hour.

At the end of the experiment take another base reading of light output to ensure that
the light source has remained steady.

Calculations

Calculate the transmission (K} of the sunscreen film at each individual wavelength:

| K=1It/Ig

This can be used to plot wavelength vs transmission at each timepoint and shows the

Increase in transmission of an individual sunscreen during illumination.

The loss of light absorption (D) by the sunscreen at each individual wavelength is

calculated as the proportion of the absorption of the sunscreen at T=0 still remaining -
at T=t:



Use a Xenon lanp filtered with a Schott W=32b filter

to carry out illum nations. Take a base readi ng of

wo ahuliossthput using a spectroradi onet er cal i br ab€miGB2003/005658
between 290 and 400 rim Measure the light intensity
(290-400run) through a sanple of water to use as a

brank (1q). The intensity over the range 290 - 400 nm

is typical of that found in npgerate latitudes in

m d- summer. Measure the light intensity (290-400nm

t hrough the sanple (It) at ti=nRO(?Kt as soon as it is

put under the light - and _Phen ‘every 10 mnutes for 1

hDis c bé BRI viahelbh@h &% RRE bMBIH: ah@lefric) ThikgilothMsRs
readi ng of |ight output to ensure that™ the |ight

s wmparisens to brmiade between differad|sundcatengueparativhs ul at e

t transm ssion ( f. the sunscreen fjlmat eac

i e @mrﬁ%ﬁ@% this RUVE Af §RCRHIBe poiRt @@ rageé?gcg@ge of the
P'@Eﬂ%ﬁﬁ'aﬁ /GBI TRl at each timepoint and
shows the iIntrease i.n transmssion of an individual
sunscreen during illumnation. The |oss of [|ight

absorption (D) by the sunscreen at each individual
™ is calculated as the proportion of the

#
absorption of the sunscreen.at T=0.still remai.nin at
T e slssisasrire T SR obseRse bats T g
ThisegRRAtsPe used plot wavel ength vs loss of |ight
absorption. This plot allows conparisons to be nmade
bet ween di fferent sunscreen preparati ons. By nmeasuring
.the area under _this curve at each tinme point the rate
of chanbfee weredicats ip drbies apvrheantive SUnssrEeBABCHS. S0 be

<o P AL B GRATY eyt ok Sh undopes
| YOS dh& 7n® in WAGiold Wb tiohs ald IchbAbhed wifttuldisiet | ve
SUNSCIr een agents. .

formulations. |

Comumercial Factor 5
Aqua
C12-15 alkyl benzoate
Glycerin
Butylene glycol dicaprylate/caprate
Ceteareth-20

. Glyceryl stearate
Ehylhexyl triazone
Butyl methoxydibenzoylmethane
Disodium phenyl dibengimidazole tetrasulfonate -
PVP/hexadecane copolymer
Tbcophenylacetate

| Cetyl palmitate
Cetearyl alcohol
Ceteareth-12



These formnul ati ons were nodified by the incorporation
of doped and undoped Ti02 and ZnO in vari ous

“R?ib%?/ﬁisrz i ons and conpared wi th unnodified pcrigB2003/005658
formul atlé,%ns Commercial Factor 5 Aqua Cl12-15 al kyl

benzoate d ycerin Butylene glycol dicapryl ate/caprate
Ceteareth-20 G yceryl stearate Ehyl hexyl triazone
But yl net hoxydi benzoyl net han i sodi um phenyl

di benzi m dazol e tetrasul fonat®  PVP/ hexadecane

copol ymer Tocophenyl acetate Cetyl palnmtate Cetearyl
aP retheralear et h- 12 WO 2004/ 058209 PCT/ GB2003/ 005658

%peﬂ?oxyet hanol Met hyl paraben Et hyl hexyl gl ycer.in
gg “BDTA Sodiumcitrate Citric acid PEG 4
| By e R idi | aurate PEG 4 | odopropynyl

but yl car bamat e
Trisodium EDTA
Sodium citrate
Citric acid
PEG-4 lauratePEG-4 dﬂaurate
PEG-4 _
Todopropynyl butylcaIEamate |

. Perfume

Commercial Factor 10

Aqua

Etﬁyl hexyl methoxy cinnamate
Glycerin

Ceteareth-20

Butylene glycol dicaprylate/dicaprate
C12-15 alkyl benzoate
Glycerol stearate

Ethylhexyl triazone

Butyl methoxydibenzoylmethane
Phenoxyethanol

Cetyl palmitate
Cetearylalcohol

Ceteareth-12
PVP/hexadecane copolymer
Phenyl/benzimidazole sulphonate
Tocophenyl acetate '
.Methyl paraben
E&iylhexylglyceﬂn



Perfume Commercial Factor 10 Aqua Ethyl hexyl nethoxy
cinnammate dycerin Ceteareth-20 Butylene glycol

Wb SRRJo¥d.a8 €/ di caprate Cl12-15 al kyl benzoate QGygeEB9%03/005658
stearate Ethyl hexyl triazone Butyl

met hoxydi benzoyl met hane Phenoxyet hanol  Cetyl
pal mtate Cetearylal cohol Ceteareth-12
PVP/ hexadecane copol ymer Phenf/éj'vébenzi m dazol e
suI phonat e Tocophenyl acetat é t hyl paraben
Jé exyI cerin WD 2004/ 058209 PCT/ GB2003/ 005658
EDTA PEG 4 | aurate PEG 4 dilaurate
PE&&—'%BQI%?J opynyl - butyl-carbamate BHT Perfune

PEG-4 dilaurate
PEG-4 _
Iodoproﬁ)ynvl butylcarbamate
BHT
Perfume ‘
" The results are shown in the attached Figures in which:

Figure.l shows the effect of tme on absorption in UVA for a sunscreen
formulation of factor 10 to which titanium dioxide, undoped or doped with 1% -
vanadium or manganese has been added. ‘

Figure 2 gives the average percentage lo_ss for several formulations.

Figure 3 shows the loss in absorption of a commercial factor 10 formulation in
the UVA region at time = Q up to t = 60.

Figure 4 shows the degradation of a factor 5 formulation to which has been
added titanium dioxide dobed or undoped.

Figure 5 shows the proportion of protection ;emaining for 2 commercial factor
10 formulation to which zinc oxide, undoped or doped with 1% manganese or iron
has been added.

Figure 6 shows the average change in UVA absorption of a commercial factor
10 formulation to which has been added zinc oxide undoped or doped with
manganese Or iron. | '

Figure 7 shows the average change in UVA sbsorption for the same
composition to which has been added TiO, which has been doped with manganese or
coated; and

| Figure 8 compares absorption as a function of wavelength for the invention
with that for two commercially-available cc;mpositions.

It can be seen that the addition of TiO, and ZnO reduces the rate of degradation,
this being due partly to scattering and partly to additional absorption. TiQ, or ZnO

which is doped with manganese and vanadium, in particular, has a significantly greater
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The results are shown in the attached Figures in

which: Figure 1 shows the effect of tine on absorption
wohddVéssh@r a sunscreen fornulation of factor pSr/&p003/005658
whi ch titani um di oxi de, undoped or doped with 1%

vanadi um or manganese has been added. Figure 2 gives

t he average percentage | oss for several fornulations.
.Figure 3 shows the loss in abﬁ rption of a conmerci al
factor 10 formulation in the VA region at tinme = 0

upto.t = 60. Fi e ows the degradatijon of .
0BRGPt B &3 AT LA R TR o IR LAl L0 was
di.-oxi: -Ej . . .
o S BORE o MRA g BE RBo N of #filar plysial propertes
faat96 andOcdropaaed. atltese Dawilc e fitadexedles dendibedd The UVA

doped with 1% manganese or .iron has been added. o
Fiageration whvmeordedasafunctiva of Hmege 2 Lotalof A0 aBBwiept Fagh faymulation

a Ccopuer Ci factor. 10.fornulatio 0 i ch _has. been. .'
ad@BHZPH Eeadjé‘ﬁ? & FRsTAp o Heaﬁéwt%fﬁﬁa%%‘?&%sé%%t tme z€1o.

' %re&ﬁ&ﬁfzgﬂo W bAEhBYES 2ARLERPRGE 1Bss IOV A absorpfion as a
absorption for the sanme cohposition to which has been
aduertichi (02 NWiliplthexpesndeith amest 1ods b abmndaefe ondinary zinc oxide
coated; and Figure 8 conpares absorption as a function
o2DAARIEI08 kgt of dbent $%don medwsedizing oxides h that for two

commerci al | y-avai |l abl e conpositions. It can be seen

that the addition of Ti 2 and ZnO reduces the rate of
deBhaghtd on, .this being due partly to scattering and
partly to additional absorption. TiOQ2 or ZnO which is

d d eomparishn wee gade berwaal foraddionsdiffering solely outhemativaof the
a.sjgnificantly greater WO 2004/ 058209

PCH e RIBES 6 HET basbeaeates then BAITIhe rate of |oss

of UV protection is reduced. Commercial Factor 10 was
nodi fied by the incorparation of ordinary or reduced
ZMBeokugdciichafottisiosd| wRFOPRESd esn At p¥ediné by Stanley Black
conpared. These materials were irradi ated as . :
d éweny.gdeck.come Forvmula Bofoenseil629was recorded as a
function of tinme to a total of 60 m nutes. Each
fornmul ati on’

Phase A )
% wiw

Water 8035
Propylene Glycol ' 2-.00

' Methylparaben 0.15
Aloe Vera Gel x1 0.10
Phase B
Lexemul 561 (Glyceryl Stearate, PEG-100 5.00

Stearate) _

Lexemul GDL (Glyceryl Dilaurate) 1.50

- Stearyl Alcohol NF 0.30

._.I..exol IPM (Isopropyl Myristate) o 1.00



contai ni ng reduced or ordinary zinc oxide showed about
2% transm ssion at tine zero. The reduced zi nc oxi de

I owed a reduced rate of | oss of UVA 00565
“2)8%}@//@?3?% as a function of UV |ight exposurepcva/?ﬁzogy 05658

rate of |oss of about 12% for ordinary zinc oxide and
rate of |oss of about 8% for reduced zinc oxide.

Exanpl e 2 A conpari son was nmade between farmnul ati ons
differing solely in the natur@lof the Tio

incorforat ed; their absorbance was then neasured. The

sUrser BER (Detyhdiplmitetils wer e based on 4%rocedure by
Stanl Bl a -ack. .com Ror mul ef erence
16[%.% %%Bﬂﬁggng ﬁ/‘&%@g@%@&g&l@s Pr%é@l ene d ycol

2.1 8pylphhibeg paraben 0.15 Al oe Vera Gfioxi 0.10 Phase

B LeXenul 561 (dyceryl Stearate, PEG 100 5.00
StReesch 1839 (BMBM) GDL (d yceryl Dil aut-8fe) 1.50

Stearyl Al.cqhol NF 0.30 Lexol IPM (I r opyl
Mﬁ?ﬂﬁ%’?g‘%@%o WO 2004/ 058209 PCT/ GBSQ@S/ 005658 -20
Lexol EHP (Cctyl Palmtate) 2.00 Dow Com ng 200 Fluid

200cs (Di nethicone) 0.50 Propyl paraben 0.10 Parsol
1 78Ry (EMOMepare0@s followani um Di oxi de 5.00 They were

prepared as foll ows: o
Heat phase A to 75°C. :
Heat phase A to 75°C.
Add phase A to phase B with vigorous stirmring.

" Cool to room temperature with stirring.

The TiO, was as follows:
A TiO, doped with manganese to a level of approximately 1 mole %; primary
particle size 20-30 nmy; crystal form 99% rutile; no coating
B.  Uvinul from BASF
Primary particle size — about 21nm
Crystal form - 75% Anatase/25% Rutile
Coating - Trimethylcaprylylsilane at 5%

C. MT100AQ from Tayca Corp

Primary particle size - 15nm

Crystal form - ¢.100% Rutile

Coating - Alumina/silica/alginic acid at up to 30%

The results obtained are shown in Figure 8 which -gives the degree of absorbance at
différent wavelengths for the 3 compositions. It is noticeable that the doped TiO, results
ina significant increase in absorbance at around 360nm, i.e. in the UVA region as
compared with the two commercial undoped materials. In consequence by using such a

doped TiO; it is possible to reduce the concentration of UVA sunscreen, organic or



Heat phase A to 75C. Heat phase A to 75C. Add phase A

to phase B with vigorous stirring. Cool to room
temperature with stirring. The Ti 02 was as fol . s
WA WYERSHYI with manganese to a level of approf%%@?%ﬁ%ﬁmombs
1 nole % primary particle size 20-30 rim crystal
form99% rubl e; no coating B. Winul from BASF

Primary particle size - about 21 nm Crystal form -

75% Anat ase/ 25% Ruti | e Coati™g-- _ ,
Trinmethyl caprylylsilane at 5% C. MI100AQ from Tayca i
Cdngreame; imethy foramulationeansy oreto-ingsage the pHeelivenesspf-the Tormulation

c.100% . Rutil e Coating - Alunminal/silical/alginic acid at
ud%?%mggﬁfﬁﬁgmﬁggults obt ai ned are shown in Figure 8
whi ch gives the degree of absorbance at different
wavel engths for the 3 conpositions. It is noticeable
that the doped TiQ2 results in a significant increase
i n absorbance at around 360nm i.e. in the UVA region
as conpared with the two comercial undoped
materials. I n consequence by using such a doped Ti02
it is possible to reduce the concentration of UVA
sunscreen, organi c or WO 2004/ 058209 PCT/ GB2003/ 005658
21 inorganic, in the formulation and/or to increase
the effectiveness of the fornulation against UVA

radi ation. -z2- CLAIMS 1. A UV sunscreening
conposition suitable for cosnmetic or topica

phar maceuti cal use which conprises an anmount of one or
nore organi c conponents which are photosensitive
and/ or which are degraded and/or in which degradation
IS



i nduced by anot her ingredient of the conposition, and
an anmount of TI Q2 and/or ZnO, which is doped with one
or nore other elenents, and/or reduced zi nc oxide,

this conposition having a rate of |oss of W
absorption at |east 5% 1| ess than that of a

conposi tion having the sane fornul ati on except that it
does not contain the said Ti Q2 *nd/or ZnQO, which is
doped with anot her elenment, af, the said reduced zinc
oxide. 2. A conposition accortfiing to claim1 which is
suitgbl e for cosnetic use. 3. A conposition according
to S or 2 which contains Ti @ and/or ZnO whi ch

i s not deped QUV REeekng mpdsidanguiasil foposmerxar dipigl t o
any one of the preceding clainms wherein the dopant is
man glnrnsecutioal Heechigh CORRPBAFAMBINE Phagp Or Bore ATESRIC COMPONENLs
COMGSict i . . ! Pl D BaditicnSs
Nh'ﬁﬁ“%ﬁ*%@%@%%%@?%?gﬁkgﬁggékiﬁgﬂto agﬁpone of the

pr eaadlicathbycinaihesingwdiens ofthe torepogitiomand p ampeuss efTiO; padier

amount_ from, O, 05%.t0 10 nole % (7. / i L s
o, 0T ok Bt e RBOR o
an’ apR uhthpokit irfp alrte 3f 1B EUVoabiorptioh ghlkast 3% legs than thatof a

conposition according to any one of th recedi.n .
cl aicvmpestion having e samed He¥ep w&@e? %BEF‘&‘E?““%‘.“’* sgid
- CONPRS, di'%'] C Ot ; Y%inOBEr Rimeh ) @r @k 04 AIAG zinc
cl gipﬁ@"l’ erglﬂ?'gmﬁtg? grﬁmndi ox, de I's inrutile

f or rexidd0. A conposition according to any one of clains

1 to 3 which gonprises reduced .zing .oxi ic use.
conposi }NEDh EPREPHE™ ?Cﬁorg’rw(%%%%molf“%lﬁém %lr%g%% | ﬁgmeuc e
clai ms Wi ch A copmkitisesccdbgi®clith e 2entBohuynatis TiD, ak/ot

t he dopedTi Q2 or ZnO or reduced ZnO 12. A
© como€) whidris aeteiopefi sigeduesdany one of the preceding

cl ai ms wher ei LD bd€:di@ Slafins wherein
particl e4'si zeﬁf?%&%ilg‘?%’e'%g{gé%ﬁgt@ggft%?QA g%nposi‘;’i on
ac c Ghelddpgnttiomaipyndss eareflivol, ehmmiuin ¢rarol wherei n t he

doped O o1 edy g o ki acaoind O Al FhfenSh AR doh BN+ ©
6. A composition according to any one of the preceding claims wherein
the dopant is present it an amount fror 0.05% to 10 mole %.

7. A composition according to claim 6 wherein the dopant is present in

an amount from 0.5 to 2 mole % by weight. -

8. A composition according to any one of the preceding claims which
comprises doped titanium dioxide. '

9, A composition according to any one of the preceding claims wherein
the titanium dioxide is in rutile form.

10. A composition according to any one of claims 1 to 3 which comprises
reduced zinc oxide.

1. A composition according to any one of the preceding claims which

coﬁ:prises 0.5 to 20 mole % by weight of the doped TiO; or ZnO or reduced Zn0,

12. A composition according to any one of the preceding claims wherein
the doped or reduced oxide has a particle size from 1 to 200 nm.



14. A conposition according to any one of the
precedi ng clains wherein one or nore of the said
organi ¢ conponents is a UV sunscreen agent. 15. A
conmposition according to claim 14 wherein the organic
sunscreen agent absorbs UV light in the UVA region.
16. A conposition according to claim 14 or 15 wherein
the organic sunscreen agent is a paraam nobenzoic
acid, ester or derivative thqifpf, a met hoxy

ci nnanat e ester, a benzophenoie, a di benzyl onet hane,

an al kyl -¢i, ( 3- WA r vi at Azl fg‘?g{{g r
deri vati\}é', a‘%cg a#%ggpﬁ%dr’%ﬁ??ma&g}orél%g?%%@ 'El&
Sunsdopekdt reduestt oxida hasa yineadydide énmi 100 dei0ines.5 sul pho'nl c
T o B e S0 30 BT oibuinpn
cl al g1 oGk BF fhe ol GigRAL ChripBhucfl s UVSinfechbgeasor pti on

is arate of loss of UVA absorption. -15. )

conposi t itbn ab complisitign pesowling to aitot4 wheeeinprhs cesricsypscreen
cl ai ns erel ;. a .change of the ratio of the
Iossag%ﬂt%%\%fsa sigbgf\it%%btﬁgq%%@]l oss of UVB absorption

i's | ess than Abahpsitiona@oningsb thinnlfaf 15 hbersmnbe organic
formul ati on ex,cegt that the TiC2 and for %go%)Fres%qt

i s FERSCEIHREENL 19 Yparge OB FSEE R4S ER5T0R &R

- wherginmhde hEAR '%1&:&%@@,%@1'5 BipBaiybscrylate,
becggiggmtfgséﬁgmgép I oss’ghe(;f%l VA absorpt i oldr%r ?Ep?eggcgg.

- 20. aArizimpossphordetivative.dh vtganic pigmpnipn tligone based sunscreen agent

' | al ich . %.1.0- namid
e g ¢ 2B e Sl rlion ST R S Hhe el ficgibie siphonic acd.
o Io nposi f/v.i[wp nvh -ax'e@ﬁ;:d)isi_ﬁm oy (©Ne oné ofc theP?C?:i‘E\gich'gns wherein
cl ai i which, contains one or nore o )
S ubshewidgate sFlguAr UV sbrome. s arpiet brrer LR dieaien
~ denul sanjg Wﬁcﬁﬁ?ﬁﬁ}éﬁﬁﬁoﬁ&%% any YRk bf B2 FoBLdRE e Rims wherein

noi sturi sing age erfume” preservative, surface
act ithamicofctangd afithe et ofabe lostrof UVAndbsmrpiion te she lowioEUVB

1o 0L BB 5 PR B B g e
oXi 080, sRd BYRAO.predént ifhgk degedsi tion according to any one
25. A colbos A PoRBEREHEE for Ay ToTreBt e e of Range of
Pr egRdh A Qe&h{&cmé 2 rde8 of loss of UVA absorption is reduced.
' 20. A composition according to any one of the preceding claims which |
comprises 0.1% to 20% by weight of organic sunsére;m ageﬁt(s).
21. A composition according to any one of the preceding claims which,
contajns one or mote of a fatty substance, organic solvent, silicone, thickener,
demulsant, UVB sunscreen agent, antifoaming agent, moisturising agent, perfume
presetvative, sucface activation filler, sequestrant, anionic, cationic, tonionic or
amphoteric polymer, propellant; alkalising or acidifying agent, colotant or metal oxide
pigmcnt. o
" 22. A composition according to any one of the preceding claims which is a

SUNSCTEet. .
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in the formof a lotion, gel, dispersion, cream mlk,
powder or solid stick. 24. A conposition according to
claim 22 or 23 which conprises a water- dispersible
and an oil-dispersible Ti® and/or ZnO. 25. A
conmposition according to any one of the preceding
clainms wherein the TiO2 and/or ZnOis coated wth an
i norgani ¢ or organic solvent. 26. Use of a doped or

~reduced Ti @2/ Zn0O as defi ned izﬁany one of clains I.

"

and 4 to 7 to reduce the concéfitrati on of one or nore
organi c supscreen, agent or ot her..i naredi ent. i .ch.
i s phot oggnsi f‘icﬁ?‘@wp%ﬂ@%a?’é%d&gﬁ&%ﬁéjﬁ%‘%]ﬁwm
degriada! fo@of aJotidhit, Ak pkivion debRahill, Powde beslid stitka

cosnmetic_|JV screening copposition. 27. Use of a
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