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of cl ai mwofeen372zbopi cal treatnent of visibly photodamaged peliSEozessed by
processes involving the influence of free radicals. The invention al so
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commonly occurring, certain defence nechanisns are inherent at cell |evel,
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efforts
phot odan@ P 1§ Ageravated byosmakings inappLopsate SHdiows
One exariﬂpésstﬁanﬁrfls& s the attenuation of the phototoxic response by using
the antioxidant vitamns C and E. There is al so substantial evidence that

ant i oxi ddowadapy itdisicoasmanly aédtphéd iRt Phbtodamaged skin is caused by short-term
intermediates of oxygen and nitrogen known as free radicals, which are produced
mostly in the mitochondria of the cell. Free radicals may injure the genetic material of
cells and mitochondria and also reduce the energy production of the mitochondria.
Since free radicals are commonly occurring, certain defence mechanisms are inherent
at cell level, including the cooperation of antioxidative nutrients, reparative enzymes
and various adaption mechanisms.

Damage that has not been repaired accumulates, leading to a gradually diminishing
energy production and an increase in the production of free radicals.

There have been continuous efforts to affect the skin and to arrest or delay the
development of photodamaged skin by the topical application of antioxidative

compounds. One example of this is the attenuation of the phototoxic response by
using the antioxidant vitamins C and E.

There is also substantial evidence that antioxidants may act as anti-inflammatory
agents on a cellular level by inhibiting the activation of certain inflammatory related
enzymes (kinases), as well as transcription factors such as nuclear factor ¥B. The use
of antioxidants on the skin may prevent expression of the genes of proinflammatory
cytokines such as TNF-o, IL-1, IL-2, IL-6 and IL-8, which are all of importance in the
origin of inflammatory responses to sun exposure.
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t he cr eativshawenan efifedt ahokin changes sjatedgetdgeind, fwehich dmat heetly lbiepaiid todei d,
Q 10 fl_ndnﬁ_q&é.ilNﬁzém of theereamsabhtiadPasRe @éﬁ?@éﬁﬂe@@%ﬁc Eﬂ;@cﬂﬁ ‘Ue?&%@n fhofchi s
i nvent i ofg . . Imnish, to a

consi de?%bééll’z()dlg)gree@t lgaﬁlfs%l %pgtﬁaéﬁ‘g%aﬁ%?%%gﬁ%ged skin. This is

obt ai nedr usi ng cream made in accordance with this invention, whose
char act et *SPHPYS &53}% Kyeppian 1314 oplayed GrRa@) With 2 capgbilatyr e diseingshado @,
this crensifleonablp dlegeee; Hee viséhlpsignsi afiphotddanimgedokim.gEkis ik obtaiméd bpuking
causi ng 4 heeasi demdef iheadcordarpecrith ahisrigvengon, whbse charatiedising propertigeaR! e
may havedachbédioclagadti on to the anount of d,l-a-1ipoic aci dpi n a cream
of this kind, whereas this invention permts the use of a creamw th |ess
of d,l- @~lipoic.acid his cream has .t he.characterisin roperties, .
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suf fi ci dnftially, somepssdpdelngiy haviea sitbeg Yelktioheo His aRemRAt BE AL &ahor hid ke
char act &f ¢ 8hfo PRI %e?@d&tthﬁqﬁgeﬁt?olfb&%ﬂﬂs%he use of a cream with less of d,I-

a-lipoic acid. This cream has the characterising properties mentioned in claim 3.

Another purpose of the invention is to obtain a vehicle which can enclose and stabilise
the active ingredients of the cream, and from which they can perform in an optimal
way during a sufficiently long period of time. The vehicle has been provided with the
characterising properties mentioned in claim 4.

Yet another purpose of the invention is to obtain a method with which to disperse and
emulsify d,l-o-lipoic acid in the vehicle when manufacturing the cream. This is
obtained by a method with the characterising properties of claim 5.

Lipoic acid is a potent fat- and water-soluble antioxidant, which can be synthesised by
plants as well as by animals. The antioxidative activity is present both in its oxidised
and in its reduced form, dihydrolipoic acid. Lipoic acid efficiently scavenges, inter
alia, the hydroxyl radicals, singlet oxygen and nitric oxide, and acts as a modulator of
the inflammatory response within the cell. At least theoretically, the size and the
solubility characteristics of the molecule ought to establish better ‘conditions for a
clinical effect on skin compared to other acknowledged antioxidants. In a topical
application to the skin the lipoic acid will rapidly penetrate the horny layer of the
epidermis and can be found in the dermis within approximately 4 hrs. Lipoic acid is
casily transformed to its reduced form, and the effects of both lipoic acid and
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Yet another purpose of the invention is to obtain a method with which to
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In controlled studies, Q-10 to some extent has been shown to have an effect on
photodamaged skin. Acetylcarnitine is found in various skin care products, but without
any reports of effects on photodamaged skin. Lipoic acid has in an open uncontrolled
clinical study been shown to have an effect on photodamaged skin to a certain extent.

Combining lipoic acid with Q-10 and acetylcarnitine in specified amounts produces a
remarkable synergetic effect where the combination of all three substances gives an
enhanced effect to photodamaged skin compared to having lipoic acid separately and
Q-10 and acetylcarnitine separately in one and the same vehicle.

The cream described in the present invention contains a water-based vehicle, which
has been specially developed to disperse and emulsify lipoic acid, Q-10 and
acetylcarnitine. Furthermore, the components of the vehicle are aimed at giving the
cream a suitable consistency, and act as a softening agent as well as a moistening
preservation agent. An appropriate preparation to obtain said synergetic effect has the
following ingredients: between 0.5 and 7 % by weight d,1-a-lipoic acid, preferably 5.0
% by weight, between 0.05 and 0.5 % by weight coenzyme Q-10, where 0.3 % by
weight is a well balanced amount, between 0.01 and 3 % by weight acetyl-]-carnitine
hydrochloride, where 0.03 % by weight is a well balanced amount, and these are
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well as the electric potential over the inner nenbrane of the

m t ochondri on. Anot her substance included in the creamthat is presented in
this i nvewDios3i281 acetyl carnitine. Acetylcamtine is inclpadsdor/onsvhe cream
for its capacity to, in catalytic quantities, restore the fatty acid

oxi dation of the mtochondrion, which is inpaired in aged mtochondria .
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where 13.0 % by weight is a well bal anced anmount, 1- 25 % by wei ght of
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anount, toy%lcaa%fetgg%gp ! §l§ Fpl |su éggg%

ﬁ! Llh'? a! %]?q\,@ppe%@b&qwggl years of age havmg skin types corresponding to I,
I1, and III according to Fltzpatrlck (Validity and Practicality of Sun-Reactive Skin
Types I through VI, Archives of Dermatology, Vol 124, p 869-871, June 1988). The
patients were administered a randomly coded verum cream for the left or right side of
the face and a placebo cream for the other side of the face. The verum cream was
composed in accordance with the invention presented here, and the placebo cream had
an identical composition except for the absence of lipoic acid. The creams were
applied each morning and evening during the test period of twelve weeks. At the
beginning of the test, silicon replicas were made beside the canthus at the left and right
side of the face respectively, by a trained research nurse. Each patient was
photographed by a specialized skin photographer and was assessed regarding eleven
different aspects by a physician. The assessment of the physician was repeated at five
different occasions, the last occasion taking place at the end of the test period. The
making of silicone replicas and the photography were repeated at the end of the test
period by the same professionals.

The assessments made by the physician at the end of the test period were compared
with the assessments made at the beginning of the test (clinical assessment). The same
procedure was used with the photographic comparison (photographic assessment). The
silicone replicas at the end of the test period were compared with the corresponding
replicas at the beginning of the test period using laser profilometry (laser profilometric

4



10 % by wei ght di nmet hi cone, where 3.0 % by weight is a well bal anced
anount, 1 - 15 % by weight glycerin, where 3.0 % by weight is a well

bal anced woman37290.1 - 1.0 % by wei ght phenoxyet hanol, WrETSE02/G588 % by
weight is a well balanced amount, 0.05 - 1.0 % by wei ght net hyl par aben,
where 0.085 % by weight is a well balanced anount, 0.005 - 0.5 % by wei ght

but yl parabgfuredfeatre @oﬁ%u%rbyalhl@d dhser ProXiloplétry tiél'aﬁ*ﬁ%ﬁj%dﬂmu stefh @&521
0.5 % by g'trlv%ta ‘?)?eéh §'ifi 1.%] 52tr1{ e Wf' @Rt sl{}ﬁ é?hr§ Flﬁﬁ

wh
Se”ﬂ’”ﬁal 8&’38%8 tpr &aﬁa fm”f vsgagiﬁ"y%w%@a Fopies gpmts 01
% by wei QIe8Sio8S dugipg th %ﬂshn%r&fi éh%lﬁﬁ img g3he egd of HYiS REFGAT sodi um

hydroxide in 10 % water soI ution, where 0. 4 % by weight is a well bal anced
anount, At e clifficfloandythesho 1‘0@3@65%&% gs QelPas’athilie Vﬁlﬂb}b{ i?sahra/bﬁigls
bal ance 019n£’1113ce tl@ %ll(ﬁ%lr?e % \ﬁﬁ ROEEr 1 W@e %)

LY

BP¥h
is a wel, ni_cal st ud erfo
order tdd sggﬁ%@a 28y ViSRS Tmpraintéte, 2 &H“’?‘%ga"fst rafé’(i %gg of
t he faciEPONTWEh >t he RECROLNS sdi on YFTYyuRFPRYRAC aftPTPY G SO

der mat ollesgrpapfithmeicomedsurhmexds shiowe Khehelsgigealcalcriatest agya i MDQMGSZ
femal e patmpared toahevbeitiall @ahred AfShy esaliationagfethiearesulgs ok ilre tegneWilcoxon’s
cor r espagdidh@dt Faiks teétl wadngsed | TIRE gesdtd @rd Rhbwz Ratfig Ck L\éﬁl Pty @eg

Practic
Der mat Olaz{gégi?r@qﬂsﬁz §<ﬁ (f;'ljot P@S‘é agggfgfﬁg #‘é‘ CN)E f% 30 cllnlcal
adni ni st® n}fnpalﬁ SOt bRCRHEe )Ibr t si de of

the face and a placebo crean1for the other side of the face. The verum
creamwas conposed in accordance with the invention presented here, and
the placebo cream had an identical conposition except for the absence of

| i poic acid. The creans were applied each norning and evening during the
test period of twelve weeks. At the beginning of the test, silicon
replicas were nmade beside the canthus at the left and right side of the
face respectively, by a trained research nurse. Each patient was
phot ogr aphed by a speci alized skin photographer and was assessed regarding
el even different aspects by a physician. The assessnent of the physician
was repeated at five different occasions, the |ast occasion taking place
at the end of the test period. The naking of silicone replicas and the
phot ogr aphy were repeated at the end of the test period by the sane

prof essionals. The assessnents nade by the physician at the end of the test
period were conpared wth the assessnents nmade at the beginning of the
test (clinical assessnent). The sane procedure was used with the
phot ogr aphi ¢ conpari son (photographi c assessnent). The




silicone replicas at the end of the test period were conpared with the
corresponding replicas at the beginning of the test period using |aser
profil onmewoy3©aser profilonetric 4 WO 03/037291 PCT/ SEO2COEE0501308
nmeasurenent). Conputer- aided |aser profilometry is an objective system for
a quantitative analysis of changes in the structure of the skin surface.
Finally i ticipants estimated the result of the treatment using an
evaluation Tormat four occasions during the test period, the last tine at
the end of this period. At the clinical and the phot og.raphl C assessnent as
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of the c@qrg‘?hloﬂﬁ@re the active ingredients of the creamare carried in a
stabilising vehicle, <characterised in 0.5 and 7 %by weight d,l-a-Ilipoic
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o D ek Ucomind i 1 ABIGASENNE: vl e REED Sp 50 °,
|%g\rl\§:jlgmnt3 a%}ﬁ%érvg%ﬁgﬁa\?%}q&}g%go%g nandsgr{g’}e y mgf”f = g_ac,gtg]r]ggﬁ{mtme
accor di ﬁb}'(ﬁ%c Pﬂfi?‘n 1, characterised in 5 %by weight d,1-a-lipoic acid,
0.3 % by wei ght coenzyme Q10 and 0.03 % by wei ght acetyl-I-carnitine
hydr ochl4brA dehicde dévelopaditadonndi bagset forgiuga forlthedr8amcdRbiEAL thhn (%(’) e
wei ght - chredediag lolad@isChaving, the QbRit}otiYRired ind QRRANEP e dQi i oledanio Y
wei ght - aRgleydam, £M4vel1tds R difly MASTUREA S Softening, stabilising, preserving, and skin
penetrating properties to the cream, characterised in that the ingredients of the
vehicle include: 20 — 80 % by weight of water, 5 — 50 % by weight xanthangum in a 2
% water solution, 1 — 40 % by weight of caprylic/capric triglyceride, 1 — 25 % by
weight of Prunus dulcis oil, 0.5 — 10 % by weight PEG-75 stearate, 0.5 — 10 % by
weight glyceryl stearate, 1 — 10 % by weight cetearyl alcohol, 1 — 10 % by weight
dimethicone, 1 — 15 % by weight glycerin, 0.1 — 1.0 % by weight phenoxyethanol,
0.05 - 1.0 % by weight methylparaben, 0.005 — 0.5 % by weight butylparaben, 0.005 —
0.5 % by weight ethylparaben, 0.005 — 0.5 % by weight propylparaben, 0.005 — 0.5 %
by weight isobutylparaben, 0.05 — 5 % by weight sodium hydroxide in 10 % water
solution, 0.05 — 5 % by weight perfume, and 0.05 — 5 % by weight carbomer.

5. A vehicle according to claim 4, characterised in that well balanced amounts of the
ingredients are: 46.32 % by weight of water, 15.0 % by weight of xanthangum in a 2
% water solution, 13.0 % by weight of caprylic/capric triglyceride, 4.0 % by weight of
Prunus dulcis oil, 3.3 % by weight PEG-75 stearate, 2.7 % by weight glyceryl stearate,
3.0 % by weight of cetearyl alcohol, 3.0 % by weight of dimethicone, 3.0 % by weight
of glycerin, 0.355 % by weight of phenoxyethanol, 0.085 % by weight of
methylparaben, 0.02 % by weight of butylparaben, 0.02 % by weight of ethylparaben,
0.01 % by weight of propylparaben, 0.01 % by weight of isobutylparaben, 0.4 % by
weight of sodium hydroxide in a 10 % water solution, 0.25 % by weight of perfume,
and 0.2 % by weight of carbomer.

6. A method to disperse and emulsify d,1-o-lipoic acid in the vehicle at the preparation
of the cream according to any of the above claims, characterised in that prior to
mixing with the rest of the ingredients the active ingredient d,1-a-lipoic acid is

6



4. A vehicle developed to forma base fornmula for the cream according to
any of the preceding clains, having the ability to disperse and emulsify

t he acti vwoings®adi ents of the cream as well as addi ng NnPCIISENY/GI308),
softening, stabilising, preserving, and skin penetrating properties to the
cream characterised in that the ingredients of the vehicle include: 20 -
80 % by diesalied of caprytic/caprie tfiglydetide vafigriwhichmat thatgrenof d, 1a0i-dipdi6 aeidemd

sol uti orgapkytic/88brie RiglyEdEdY isofddedns Md ¢diaer i ¢ triglyceride, 1 - 25 % by
wei ght of "Prunus dulcis oil, 0.5 - 10 % by wei ght PEG 75 stearate, 0.5 - 10
% by weight glyceryl stearate, 1 - 10 % by wei ght cetearyl alcohol, 1 - 10
% by weight dinethicone, 1 - 15 % by weight glycerin, 0.1 - 1.0 % by

wei ght phenoxyet hanol, 0.05 - 1.0 % by wei ght net hyl paraben, 0.005 - 0.5 %
by wei ght butyl paraben, 0.005 - 0.5 % by wei ght ethyl paraben, 0.005 - 0.5 %
by wei ght propyl paraben, 0.005 - 0.5 % by wei ght isobutyl paraben, 0.05 - 5
% by wei ght sodi um hydroxide in 10 % water solution, 0.05 - 5 % by wei ght
perfunme, and 0.05 - 5 % by wei ght carboner. 5. A vehicle according to claim
4, characterised in that well bal anced ambunts of the ingredients are:

46. 32 % by weight of water, 15.0 % by wei ght of xanthangumin a 2 % water
solution, 13.0 % by weight of caprylic/capric triglyceride, 4.0 % by wei ght
of Prunus dulcis oil, 3.3 %by weight PEG 75 stearate, 2.7 % by wei ght

gl yceryl stearate, 3.0 % by weight of cetearyl alcohol, 3.0 % by wei ght of
di met hi cone, 3.0 % by weight of glycerin, 0.355 % by weight of

phenoxyet hanol, 0.085 % by wei ght of nethyl paraben, 0.02 % by wei ght of

but yl paraben, 0.02 % by wei ght of ethyl paraben, 0.01 % by wei ght of

propyl paraben, 0.01 % by wei ght of isobutyl paraben, 0.4 % by weight of

sodi um hydroxide in a 10 % water solution, 0.25 % by wei ght of perfune,

and 0.2 % by wei ght of carbonmer. 6. A nethod to disperse and enulsify d,
-a-lipoic acid in the vehicle at the preparation of the cream according to
any of the above clains, characterised in that prior to mxing with the
rest of the ingredients the active ingredient d,l-a-lipoic acidis 6 WO
03/ 037291 PCT/ SE02/ 01308 dissolved in caprylic/capric triglyceride, after
which a mxture of d, 1 -a-lipoic acid and caprylic/capric triglyceride is
added to the vehicle. 7



