3 0 DEC 2005 CREAM FOR TREATMENT OF SKIN I NJURED BY THE SUN Thi s invention
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and E. Theﬂéeﬂsgmélsﬁ‘@s%ubstantlaI evi dence that antioxidants may act as
anti-inflamatory agents on a cellular level by inhibiting the activation

of certai Nowhdawneiocymnedrdy @dcepted that photodamaged 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 din’iinishing
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 x¥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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met hod with which to disperse and enmulsify d,1-a-lipoic acid in the vehicle

when manul@ahay, soend People @@ had $strdng reaction to the amount of d,l-a-lipoic acid in
a cream of this kind, whereas this invention permits the 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, dihydrolipeic acid. Lipoic acid efficiently scavenges, inter
alia, the hydroxy! 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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obt ai ned by a method with the characterising properties of claim5. Lipoic
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In controlled studies, Q-10 to some extent has been shown to have an effect on
photodamaged skin. Acetylcamitine 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-o-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-l-carnitine
hydrochloride, where 0.03 % by weight is a well balanced amount, and these are
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guantities, restore the fatty acid oxidation of the mtochondrion, which is
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female patients between 40 and 75 years of age having skin types corresponding to I,
II, and III according to Fitzpatrick (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
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anount, 0.005 - 0.5 % by wei ght butyl paraben, where 0.02 % by weight is a
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phot ographer and was assessed regarding el even different aspects by a
physician. The assessnment of the physician was repeated at five different
occasions, the |last occasion taking place at the end of the test period. The
maki ng of silicone replicas and the phot ography were repeated at the end of
the test period by the sane professionals. The assessnents nmade by the
physician at the end of the test period were conpared wth the assessnents
made at the beginning of the test (clinical assessnent). The same procedure
was used with the photographic conparison (photographic 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 laser
profilonetry (laser profilonetric 4 3 0 DEC 2005 neasurenent). Conputer-

ai ded laser profilonetry is an objective systemfor a



guantitative analysis of changes in the structure of the skin surface.
Finally the participants estinmated the result of the treatnent using an
eval uation format four occasions during the test period, the last tine at
the end of this period. At the clinical and the photographi ¢ assedspEni(as
well as at the self-appraisal ratings of overall performance the follow ng

scale wag. Alpe: | = worse, 2 = no changes identified, 3 = slightly
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treatment of visible sun injuries caused by processes involving the action
of freeartadiicgiedientshe active ingredients of which being carried in a
stabilising cream base, characterised in that 0,5 -7% by wei ght of

D L-a-lipoic acid, 0,05-0,5%by weight of coenzyne Q10 and 0, 01-3 % by
wei ght of acet ykar as&frmnglt@aahmrMé&éﬂsé@lma%'cwbﬁsésm% bRGIiHE of D,L-

i ngr edi ents. 2. A creamaccording to ciaim1, characterised in that it
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Q 10 anﬁ1 8’0}391 (i wel ght of acetyl.-L-carnitine hydrochloride. 3. A cream
accordi é PEma characterised in that it conprises 1% by wei ght of D, L
a-lipoic acid, 0,3% by wei ght of coenzyme Q10 and 0, 03 % by wei ght of
acetyl-L-carnitine hydrochloride. 4. A nmethod of prepari n% a cream
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m Xt ur e hodirobhlbride. | i poic acid and caprylic/capric triglyceride is added to a
cream base. 6

4. A method of preparing a cream comprising D,L-a-lipoic acid, characterised in that
prior to mixing with the remainder of the components of the cream, the active ingredient D,L-

a-lipoic acid is dissolved in caprylic/capric triglyceride, whereafter said mixture of D,L-a-

lipoic acid and caprylic/capric triglyceride is added to a cream base.



