TOPI CAL COVPCOSI TI ON FOR THE TREATMENT OF ACTI NI C KERATOSI S The invention
relates to a topical conposition for use as a nedicanent for the treatnent
of acti niwokeroas®ss. Actinic keratosis is a carcinoma iPOT@EPRMIOI468De
epiderms. It concerns a proliferatiohn of transfornmed keratinocytes
restricted to the epiderms, which is characterized by a high rate of
mutation of inter alia the tunor suppresser gene p53 and the tel onerase
gene. It is further associated with characteristic chronosonmal aberrations
which are typically also found in invasive squanobus cell carcinomas of the
skin. In about 10 % of all patients suffering fromactinic keratosis, and
particularly in about 30 %of the patients with additional imune
suppressi on, a squanous cell carcinona of the skin devel ops during the
further devel opnent of the condition. Thus, a diagnosis of actinic
keratosis generally constitutes an indication for treatnment.In the therapy
of actinic keratosis, different surgical and physical nethods such as
cryosurgery, curettage, excision therapy, |aser therapy and soft X-ray

t herapy have been described. Mreover, different forns of pharnmacot herapy
for the treatment of actinic keratosis are known. For instance,

cycl ooxygenase i nhibitors such as dicl ofenac, anti-netabolites such as 5
"-fluorouracil and i mmune nodul ators such as im qui nod have been used for
the treatnment of actinic

TOPICAL COMPOSITION FOR THE TREATMENT OF ACTINIC KERATOSIS

The invention relates to a topical composition for use as a

medicament for the treatment of actinic keratosis.

Actinic keratosis is a carcinoma in situ of the epidermis. It
concerns a proliferation of transformed keratinocytes
restricted to the epidermis, which is characterized by a high
rate of mutation of inter alia the tumor suppresser gene p53
10 and the telomerase gene. It 1is further associated with
characteristic chromosomal aberrations which are typically
also found in invasive squamous cell carcinomas of the skin.
In about 10 % of all patients suffering from actinic
keratosis, and particularly in about 30 % of the patients with
15 additional immune suppression, a squamous cell carcinoma of
the skin develops during the further development of the
condition. Thus, a diagnosis of actinic keratosis generally

constitutes an indication for treatment.



kerat oses . Pharmacot herapy of actinic keratosis is often effected by

topi cal application of the correspondi ng drugs, particularly in the form of
wat er baswo 20rimsss8and gels or in the form of al cohol i c PEDIERRI00I84682
Regardi ng wat er based cream and gel f@&rnulations known in the state of the
art, it has been found to be di sadvantageous that these fornul ati ons have
to be rubbed into the skin. In the process of rubbing in a cream or gel
formul ation, an active agent conprised therein is typically distributed
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keratoses.

10
Pharmacotherapy of actinic keratosis 1is often effected by
topical application of the corresponding drugs, particularly
in the form of water based creams and gels or in the form of
alcoholic solutions.

15

Regarding water based cream and gel formulations known in the
state of the art, it has been found to be disadvantageous that
these formulations have to be rubbed into the skin. In the
process of rubbing in a cream or gel formulation, an active
20 agent comprised therein is typically distributed over a large
area of skin. Therefore, it is hardly possible to apply water
based cream or gel formulations specifically to the skin areas
actually in need of treatment. With respect to alcoholic
solutions, it has been found that these formulations tend to
25 run, particularly in the application to head and face areas
where actinic keratosis occur particularly often. Thus,
alcoholic solutions are not amenable to accurate dosing of
active agents either. Because of their inadequate suitability
for specific dosing, formulations according to the state of
30 the art are contacted with unnecessarily large areas of skin
which increases the degree and risk of side effects.
Furthermore, it has been found that drugs such as 5'-
fluorouracil tend to crystallize out from aqueous or alcoholic
formulation when stored in that form for a period of time

35 corresponding to the typical shelf life of such formulations.



formul ati on when stored in that formfor a period of time corresponding to
the typical shelf life of such formul ations. WO A-96/ 32112 di scl oses

conposi t iwoofoom3ieseat i ng acti ni c danage to the skin coORpTIEPRONY/ 084682
"-fluorouracil, a superficial skin pe&ling agent and a pharmaceutically
acceptable carrier, in particular in the formof an alcoholic solution. For
the treatnent of acute actinic keratoses, 5 '-fluorouracil contents of 5 to
10 % are suggested. It has been found that topical application of
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appllcatlgﬂese amounts induces substantial side effects. Furthermore,
the described alcoholic solution tends to run when topically

10 applied to the surface of the skin.

There is a need for topical compositions suitable for use as a
medicament for the treatment of actinic keratosis having high
efficiency in the treatment with minimal side effects and

15 allowing for exact dosing.

The present invention therefore provides a topical gel
composition comprising
20

an active agent for the treatment of actinic keratosis,

)
) a keratolytically active agent,
) a gel former, and

)

an organic solvent
25 for use in the treatment of actinic keratosis.
The composition is typically in a form for direct application

to the skin. Thus, the composition is preferably not

encapsulated such as by a patch or plaster.

30
If is preferred that the composition comprises less than 5
wt.-%, particularly less than 1 wt.-%, more preferably less
than 0.5 wt.-% water. It is particularly preferred that the
composition is substantially free of water.

35

The specific combination of components in the composition

according to the invention has a number of advantages.



to the skin. Thus, the conposition is preferably not encapsul ated such as
by a patch or plaster. It is preferred that the conposition conprises |ess
than 5 wwo2iogmsieBcul arly |l ess than 1 wt.-% nore pref @CamPRodomsss2 han 0.5
w.-%water. It is particularly prefe#red that the conposition is
substantially free of water. The specific conbi nation of conponents in the
conposition according to the invention has a nunber of

advant ages. Particularly, this conbination results in a high pharmacol ogi ca
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rubbing into the skin, and that they do not run even when

10 applied, for instance, in vertical head and/or face areas.

Particularly, it has been found that only minimal side effects

are observed in the use of the composition according to the

invention. Moreover, the compositions according to the

invention are stable over typical periods of storage, such as

15 for 3 years, even when active agents such as 5'-fluorouracil

are used.

The composition according to the invention is present in the
form of a gel. The gel generally has any viscosity suitable
20 for the product to be applied, for instance with a brush, onto
a skin area affected by actinic keratosis without running of
the composition. A composition having a viscosity in the range
of 300 to 1500 mPas at 20 °C, particularly 500 to 1200 mPas at
20 °C, most preferably 600 to 900 mPas at 20 °C is
25 particularly preferred. Viscosity is measured preferably with
a DIN measuring system Z3 at conditions of D = 57.2 sec™ and
T = 20 °C. Such a gel can be dosed particularly accurately

without running when topically applied.

30 According to the invention, a composition is preferred wherein
the active agent for treatment of actinic keratosis is
selected from the group consisting of cyclooxygenase
inhibitors, topical immune modulators, antimetabolites, and
mixtures thereof. Examples of suitable cyclooxygenase

35 inhibitors are ibuprofen, diclofenac, etodolac, celecoxib and
piroxicam. Examples of topical immune modulators include

imiquimod, resimiquimod and sotirimod. Preferred



The conposition according to the invention is present in the formof a gel.
The gel generally has any viscosity suitable for the product to be applied,
for instawoeow/aBsed brush, onto a skin area affected byPatEPR0S/0BBBAL OSi S

wi t hout running of the conposition. ASconposition having a viscosity in the
range of 300 to 1500 nPas at 20 OC , particularly 500 to 1200 nPas at 20 OC
, host preferably 600 to 900 nPas at 20 OC is particularly preferred.
Viscosity is nmeasured preferably with a DIN nmeasuring system Z3 at
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conS|st|ng of antimetabolites haV|ng a %yr|n1d|ne structure,
wt.-%, particularly 0.25 .5 wt.-%, of the active agent for

10 treatment of actinic keratosis. In a preferred embodiment of
the invention, the composition comprises less than 2 wt.-% of
the active agent for treatment of actinic keratosis. Most
preferably, the composition comprises 0.4 to 1 wt.-% of an
active agent for treatment of actinic keratosis. Surprisingly,

15 the compositions according to the invention are highly
efficient in the treatment of actinic keratosis even with

relatively low drug contents.

The composition comprises at least one keratolytically active
20 agent. The term "keratolytically active agent" as used herein
refers to an agent which is suitable to effect the dissolution

and detachment of korneocytes from the stratum corneum.

Preferably, the keratolytically active agent is selected from
25 the group consisting of retinoid receptor agonists, urea,
organic acids, particularly hydroxy carboxylic acids, and
mixtures thereof. Examples of suitable retinoid receptor
agonists include adapalene and retinoids, particularly
tretinoin, isotretinoin, motretinide, tazarotene and/or
30 retinol. Particularly preferred organic acids are glycolic
acid, acetic acid, lactic acid and/or salicylic acid.
Salicylic acid 1is especially preferred. Moreover, it 1is
preferred that the composition comprises 0.025 to 30 wt.-%,
particularly 0.1 to 20 wt.-%, more preferably 2 to 20 wt.-%,
35 most preferably 5 to 15 wt.-% of a keratolytically active

agent.



wherein 5 '-fluorouracil is particularly preferred. Mreover, it is
preferred that the conposition conprises 0.1 to 10 w.-% particularly 0.25
to 4.5 wwoz10af336Re active agent for treatnent of acti RCE/HPRIQNOERS. | n a
preferred enbodi nent of the invention$é the conposition conprises |ess than
2 w.-%of the active agent for treatnent of actinic keratosis. Mst
preferably, the conposition conprises 0.4 to 1 w.-%of an active agent for
treatment of actinic keratosis. Surprisingly, the conpositions according to
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derivatives, and mixtures thereof.
10
It is particularly preferred that the vinyl homopolymers and
copolymers are copolymers based on acrylic acid or methacrylic
acid or esters thereof and methyl methacrylate. Examples of
suitable copolymers based on acrylic acid or methacrylic acid
15 or esters thereof and methyl methacrylate are ethyl acrylate-
methyl methacrylate copolymer (Eudragit NE), methacrylic acid-
methylmethacrylate copolymer (Eudragit L, Eudragit S or
Rohagit S), and butyl methacrylate-methyl methacrylate
copolymer (Plastoid B), preferably Plastoid B.
20
Preferred cellulose derivatives are cellulose esters, such as
cellulose nitrate. According to a preferred embodiment, the
composition according to the invention comprises at least one
gel former selected from the group consisting copolymers based
25 on acrylic acid or methacrylic acid or esters thereof and
methyl methacrylate, and at least one gel former selected from
the group consisting of cellulose derivatives. It has been
found that such combination of gel formers 1is particularly
able to form, together with the organic solvent, a gel which
30 can be accurately dosed, does not require rubbing into the

skin and does not run when topically applied.

It is particularly preferred that the composition according to
the invention comprises 1 to 30 wt.-%, particularly 2 to 20

Q

35 wt.-%, most preferably 5 to 15 wt.-% of a gel former.



Salicylic acid is especially preferred. Mdreover, it is preferred that the
conposition conprises 0.025 to 30 wt.-% particularly 0.1 to 20 w.-% nore
pr ef er ablwo020t0002%8wt . - % nost preferably 5 to 15 w . - ¥POM/ER2009/004682
keratolytically active agent. The conpdsition further conprises at |east one
gel former. The term"gel former" as used herein refers to a conponent of
the conposition which together wwth the organic solvent will forma

vi scoel astic mass consisting of colloidal suspensions. Different gel
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C,-Ce¢ carboxylic acid. It 1is partlcularly preferred that the
10 organic solvent has a boiling point of below 100 °C,

particularly below 90 °C, most preferably below 80 °C.

It. is further preferred that the composition comprises 1 to 90
wt.-%, particularly 50 to 80 wt.-%, most preferably 60 to 75
15 wt.-% of an organic solvent. It has surprisingly been found
that the solvent wused according to the invention in
combination with the gel former provides a high availability
of the active agent and further provides a composition which
can be accurately dosed, does not require rubbing into the

20 skin and does not run when topically applied.

According to a preferred embodiment, the composition according
to the invention further comprises a skin penetration
enhancer. It 1s preferred that the skin penetration enhancer

25 1is selected from the group consisting of polyvalent aliphatic
C,-C10 alcohols, polyalkylene glycols with C,-C4 alkylene
groups, non-alkoxylated ethers of polyvalent aliphatic C;-Cjo
alcohols and polyalkylene glycols with C;-C4 alkylene groups,
azones, terpenes, terpenoids, pyrrolidones, sulfoxides, and

30 mixtures thereof. It has been found that the presence of a
skin penetration enhancer in the composition according to the
invention further improves availability of the active agent
and allows for a reduction of the amount of active agent while
maintaining the pharmacological effect.

35
It 1is particularly preferred that the skin penetration

enhancer comprises a sulfoxide, particularly dimethyl



cellulose nitrate. According to a preferred enbodi nent, the conposition
according to the invention conprises at |east one gel forner selected from
t he groupwoensVwsieg copol ymers based on acrylic acid oPCkaPR@e09468z aci d
or esters thereof and nethyl nethacryBate, and at |east one gel forner
selected fromthe group consisting of cellulose derivatives. It has been
found that such conbination of gel forners is particularly able to form
together with the organic solvent, a gel which can be accurately dosed,
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10
(a) 0.25 to 4.5 wt.-%, particularly 0.4 to 1 wt.-%, of the
active agent for treatment of actinic keratosis,
preferably 5'-fluorouracil,
(b) 2 to 20 wt.-%, particularly 5 to 15 wt.-%, of the
15 keratolytically active agent, preferably salicylic acid,
(c) 2 to 20 wt.-%, particularly 5 to 15 wt.-%, of the gel
former, preferably a combination of a (meth)acrylate
homopolymer or copolymer and a cellulose derivative,
(d) 40 to 70 wt.-%, particularly 50 to 60 wt.-%, of an ester
20 of a C1-Cq4 alcohél with a C»-C4 carboxylic acid,
(e) 5 to 30 wt.-%, particularly 10 to 20 wt.-%, of a C;-C4
alcohol, and
(f) 3 to 15 wt.-%, particularly 5 to 10 wt.-%, of the skin
penetration enhancer, preferably dimethyl sulfoxide.
25

The composition may moreover comprise further customary
pharmaceutically acceptable components. However, oil
components such as mineral oil are generally less desirable in
the composition because they may cause an undesirable skin
30 feeling and may be comedogenic. Therefore, it is generally
preferred that the composition comprises less than 5 wt.-%,
particularly less than 1 wt.-%, more preferably less than 0.1
wt.-% of an oil component. It is particularly preferred that
the composition is substantially free of oil.
35
The invention also relates to a method of treating actinic

keratosis in a patient, which method comprises applying to the



It is further preferred that the conposition conprises 1 to 90 wt.-%
particularly 50 to 80 wt.-% nost preferably 60 to 75 wt. -% of an organic
sol vent. WO 20#003%8pri si ngly been found that the sol venPCigrdooanessszi ng to
the invention in conbination with the9gel forner provides a high

avai lability of the active agent and further provides a conposition which
can be accurately dosed, does not require rubbing into the skin and does
not run when topically applied. According to a preferred enbodinent, the
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pol yval ent al cohols, particularly C -Cg glycols, such as propyl ene glycol
or butylene glycol, and glycerol. It is further preferred that the
conposi t iw 20mmosieses 1 to 50 wt.-% particularly 3 to PETWHEP200%§00468%t
preferably 5 to 10 wt. -%of a skin p@netration enhancer. According to a
particularly preferred enbodi nent, the conposition conprises (a) 0.25 to
4.5 wm.-% particularly 0.4 to 1 w.-% of the active agent for treatnent
of actinic keratosis, preferably 5 '-fluorouracil, (b) 2 to 20 w.-%
particul aekgmpleoll5 w.-% of the keratolytically active agent, preferably
salicylic acid, (c) 2 to 20 wt.-% particularly 5 to 15 w.-% of t he gel

f or mer, preferably a conbi nation of a (neth) acryl ate honopol yner or

copol ymerAamOalwél Wi oserefeFedt hagingd)thed fol Imyving - qemmﬁtwn arlW§-50
to 60 wt.<9 of an ester of a Cl-C al cohol with a C2-C4 carboxylic acid,

(e) 5to 3 wt.-% particularly 10 to 20 wt.-% of a C-C4 al cohol, and (f)
3to 15 W -% particularly 5to0 10 w -% of the skin penetratian

enhancer, pr.@fl%roq@@fa@lr[et hyI sul f oxi de. The conpositi ornongy noreover

conpri se fOTrtHer cUSTOMATY pharmaceutical ty accept abl € QoMPRIENtS. However ,
oi | Salicylic acid 0.

Poly(butyl methacrylate,methyl methacrylate) 4.00

Cellulose nitrate 5.00
Dimethyl sulfoxide 8.00
Ethylacetate 56.50
Ethanol 16.00
Example 2:

10 A product was prepared having the following composition (wt.-

) :

o

5'-Fluorouracil 0.50
Salicylic acid 10.00
Poly(butyl methacrylate,methyl methacrylate) 5.00
Cellulose nitrate 4.00
Dimethyl sulfoxide 10.00
Ethylacetate 54.50
Ethanol 16.00

15 Example 3:

A product was prepared having the following composition (wt.-

) :

oe

5'-Fluorouracil 0.50
Salicylic acid 10.00
Poly (butyl methacrylate,methyl methacrylate) 5.00
Cellulose nitrate 4.00




conponents such as mneral oil are generally |less desirable in the
conposi tion because they nmay cause an undesirable skin feeling and nay be
conmedogernwo.20iffms®Bore, it is generally preferred that Prhe/EPNO8ics: on
conprises less than 5 w.-% particuldrly less than 1 w.-% nore
preferably less than 0.1 wt. -%of an oil conponent. It is particularly
preferred that the conposition is substantially free of oil. The invention
also relates to a nethod of treating actinic keratosis in a patient, which
met hod comqnlégilla%ll)@og{g_({eo t heaf fect ed ar ea of skin a (gopgpcal gel

conposi t i pi—accorting—tothe—tnventt+on—The—tnventton—ahlso—retrates—o the
use of th&tbydpesitieiten of the present invention in the mabfublcture bf a
medi canenz han ihe treatment of actinic keratosis. The ilpgeppi on is|further
descri bed—+rmnore—detart—wthreference—tothefottowng—exanptes;—Wwhi ch do
not limt the scope of the invention in any way: Exanple 1: A product was
prepared having the follow ng conposition (wt %) : Exanple 2 : A product
was prepaErdmpagi Ag the foll owing conposition (Mt %) : Exanple 3 : A
product was prepared having the foll ow ng conposition (w. -

5 A product was prepared having the following composition (wt.-

) e

ow

5'-Fluorouracil 0.50
Lactic acid 10.00
Poly (butyl methacrylate,methyl methacrylate) 5.00
Cellulose nitrate 4.00
Dimethyl sulfoxide 8.00
Ethylacetate 56.50
Ethanol 16.00

10 Example 5:

A product was prepared having the following composition (wt.-

).

o\°

5'-Fluorouracil 0.50
Lactic acid 5.00
Salicylic acid 5.00
Poly (butyl methacrylate,methyl methacrylate) 5.00
Cellulose nitrate 4.00
Dimethyl sulfoxide 8.00
Ethylacetate 56.50
Ethanol 16.00




5 '"-Fluorouracil 0 .50 Salicylic acid 10 .00 Poly (butyl nethacrylate,
met hyl nmethacrylate) 5 .00 Cellulose nitrate 4 .00Exanple 4: A product was
pr epar ed Weworgosise fol | owi ng conposition (W %) : ExaRpir&P3009/084682 oduct
was prepared having the followi ng com@osition (Wm.-Exanple 6: A product was
prepared having the follow ng conposition (wt %) : Exanple 7: A product
was prepared having the follow ng conposition (Ww.- The products obtained
were in the formof a gel having a viscosity of about 770 nmPas at 20 C. The
products gggllnglg%accur ately applied onto actinic keratosis with a fine
brush. Du ration of solvents, the gel quickly formed a filmon the
skin without running.Clains 1 . A topical gel conposition conprising (a) an
active aggntprb@hcttr ealdreptePir &€t havenkerdleosfSl1dwing kenpbol yibgal(vy . -
active agggf (c) a gel former, and (d) an organic solvent for use in the
a

treatrrent ctinic keratosis.

Ibuprofen 0.50
Salicylic acid 10.00
Poly (butyl methacrylate,methyl methacrylate) 5.00
Cellulose nitrate 4.00
Dimethyl sulfoxide 8.00
Ethylacetate 56.50
Ethanol 16.00
Example 7:

10 A product was prepared having the following composition (wt.-

)@

oe

5'-Fluorouracil 0.50
Salicylic acid 10.00
Poly (butyl methacrylate,methyl methacrylate) 4.00
Cellulose nitrate 5.00
Dimethyl sulfoxide 10.00
Ethylacetate 56.50
Ethanol 14.00

15 The products obtained were in the form of a gel having a
viscosity of about 770 mPas at 20 °C. The products could be
accurately applied onto actinic keratosis with a fine brush.
Due to evaporation of solvents, the gel quickly formed a film

on the skin without running.



2 . The conposition according to claim1 , wherein the conposition
conprises less than 5 wt.-%water. 3 . The conposition according to claim?2
, Whi ch cwoppirm®sseBess than 1 wt.-% water. 4 . The conp®sirtiPesacsss?r di ng to
claim3 , which is substantially freel3of water. 5 . The conposition
according to any one of the preceding clains, wherein the gel has a
viscosity in the range of 300 to 1500 nPas at 20 OC . 6 . The conposition
according to claim5 , wherein the gel has a viscosity in the range of 600
to 900 nPas at 20 OC . 7 . The conposiQliadmsaccordi ng to any one of the
precedi ng clains, wherein the active agent for treatnent of actinic
keratosis is selected fromthe group consisting of cycl ooxygenase
inhibitors, topical.i ne_nodul at ors, antinet.aholites, and m xtures

t hereof. 8. et88ﬁﬁggygﬁénC8@88FdFﬁG”t8993£Hﬁkfg; wherein the active
agent for treatnment of actinic keratosis is 5 - fluorouracil .9 . The
conposition ac di f e i ng | 18, whe
conposition coﬁ%?isgg %85§O¥08§%§%W€%Q-&?%%&ﬁﬁgﬂééﬁi%gﬂgﬁgﬁ? %éﬁgﬁéggfhent
of actinic keré&bbsi g ketotoIhsicedpysiadtdveac@endi-ng to claim?9

conpri sing 0-4(E9 15 gel former, and

(d) an organic solvent
for use in the treatment of actinic keratosis.

2. The composition according to <claim 1, wherein the

[0

composition comprises less than 5 wt.-% water.

3. The composition according to claim 2, which comprises

less than 1 wt.-% water.

4. The composition according to claim 3, which is

substantially free of water.

5. The composition according to any one of the preceding
claims, wherein the gel has a viscosity in the range of
300 to 1500 mPas at 20 °C.

6. The composition according to claim 5, wherein the gel has
a viscosity in the range of 600 to 900 mPas at 20 °C.

7. The composition according to any one of the preceding
claims, wherein the active agent for treatment of actinic
keratosis 1is selected from the group consisting of
cyclooxygenase inhibitors, topical immune modulators,

antimetabolites, and mixtures thereof.

8. The composition according to claim 7, wherein the active
agent for treatment of actinic keratosis is 5'-

fluorouracil.



w. -%of the active agent for treatnent of actinic keratosis . 11. The
conposition according to any one of the preceding clains, wherein the

ker at ol ytwoabiopoassBi ve agent is selected fromthe groupPCOEPRE0OMFSDT
retinoid receptor agonists, urea, orgelnic acids, and m xtures thereof. 12.
The conposition according to claim1l, wherein the keratolytically active
agent is selected fromthe group consisting of glycolic acid, acetic acid,
| actic acid, salicylic acid, and m xtures thereof. 13. The conposition
according to claim 11, wherein the keratolytically active agent is
salicylic acid. 14. The conposition according to any one of the preceding
clai ms, c8npri $hAg PUBSiHLAD WCCORIINA hBokérat oPPEi caf | Fhgct PYecagens.

15. The conpostihoRsACCHET ANt G Hd AkBindbs 1€QBRN | 8bAPrPste 15, ¥4 . % af st he
keratolytlcall§ active _agent. 16,  The conposition accordlng to ang one . of
the precedi ng ¥farfs, OfhheFBEn #REIYEI PBRREr FSTseFEEEEBSPFonPEhedGFdlpC
consi sting of kemykoBasopol yners and copol yners, cellul ose derivatives and
m xtures thereof. 17. The conposition according to any one of the preceding
clainms, conprising 1 to 30 w.-%of the gel forner.18. The conposition
accordi nglfe cTaencddposdtponsiacgcsdigmglio claim 9, comprising 0.4 to 1

wt.-% of the active agent for treatment of actinic

keratosis.

11. The composition according to any one of the preceding
claims, wherein the keratolytically active agent 1is
selected from the group consisting of retinoid receptor

agonists, urea, organic acids, and mixtures thereof.

12. The composition according to claim 11, wherein the
keratolytically active agent is selected from the group
consisting of glycolic acid, acetic acid, lactic acid,

salicylic acid, and mixtures thereof.

13. The composition according to claim 11, wherein the

keratolytically active agent is salicylic acid.

14. The composition according to any one of the preceding
~ claims, comprising 0.025 to 30 wt.-%$ of the

keratolytically active agent.

15. The composition according to claim 14, comprising 5 to 15

wt.-% of the keratolytically active agent.

16. The composition according to any one of the preceding
claims, wherein the gel former is selected from the group
consisting of vinyl homopolymers and copolymers,

cellulose derivatives and mixtures thereof.

17. The composition according to any one of the preceding

Q

claims, comprising 1 to 30 wt.-% of the gel former.



w. -%of the gel former. 19. The conposition according to any one of the
precedi ng clainms, wherein the organic solvent is selected fromthe group
consi sti nyoab1o@o3wBo al cohols, esters of C -G o al cohol $CHREPR00CI00468D
carboxylic acids, and m xtures thereofs. 20. The conposition according to
claim 19, wherein the organic solvent conprises a G -C6 al cohol and an
ester of G -C6 alcohol with a C2 C6 carboxylic acid. 21. The conposition
according to any one of the preceding clains, wherein the organic sol vent
has a boiling point of below 100 OC . 22. The conposition according to
claim 21, wherein the organic solvent has a boili ng7 poi nt of bel ow 80 OC .
23. The cbbposTheorcnpesiding eecardioge tef alifdpricbediqitPel 2ing, > to 15

conprising 1 tr90swhe- ¥mef gbhe rergani.c solvent. 24. The conposition
according to claim 23, conprising 60 to 75 w. -% of the organic sol vent.

25. The conposition according to any one of the preceding clains, further
conpri singga skhe pwgidsstt vn eakareering26to Thaycoopesidf onhaccpratadiho
cl ai m 25, vvhere';)n.the SF n_penetr at i on_ enhanc i

| d..f
consi sting of pofyVaredit “afiphatic TGO a?%g}rﬁ%i‘; 38 RIS gheup

group consisting of C;-Cjp alcohols, esters of C;-Cyg
alcohols with CC;-C;0 carboxylic acids, and mixtures

thereof.

20. The composition according to claim 19, wherein the
organic solvent comprises a C1-Cg alcohol and an ester of

C;-C¢ alcohol with a C,-Cg¢ carboxylic acid.

21. The composition according to any one of the preceding
claims, wherein the organic solvent has a boiling point
of below 100 °C.

22. The composition according to claim 21, wherein the

organic solvent has a boiling point of below 80 °C.

23. The composition according to any one of the preceding

claims, comprising 1 to 90 wt.-% of the organic solvent.

24. The composition according to claim 23, comprising 60 to

75 wt.—-% of the organic solvent.

25. The composition according to any one of the preceding

claims, further comprising a skin penetration enhancer.

26. The composition according to claim 25, wherein the skin
penetration enhancer is selected from the group
consisting of polyvalent aliphatic C;-C;9 alcohols,
polyalkylene glycols having C;-C; alkylene groups, non-
alkoxylated ethers of polyvalent aliphatic C,-Cjp alcohols
and polyalkylene glycols having C,-C4 alkylene groups,



pol yal kyl ene gl ycols having C -C al kyl ene groups, nonal koxyl ated et hers of
pol yval ent aliphatic C -C O al cohols and pol yal kyl ene gl ycols having C -C
al kyl ene yocopa0aménes, terpenes, terpenoides, pyrrolidecegP2eiodsst des and
m xtures thereof. 27. The conpositiontéaccording to claim 26, wherein the
skin penetration enhancer is dinmethyl sulfoxide. 28. The conposition
according to any one of clains 25 to 27 conprising 1 to 50 wt.-% of the
skin penetration enhancer 29. The conposition according to claim 28,

conprising 5 tg z&g (ﬁgnége ¥ é%HE&&@t'E? SBQQHQ es,BOSuT?

conposi tion. accor ,_ conprising 0 4’5 wt. A)o “the
active agent féﬂdtméétﬁﬁﬁﬁ hegecifni ¢ keratosis, (b) 2 to 20 wt. -%of the
keratol ytically active agent, (c) 2 to 20 wt. -%of the gel former, (d) 40
to 70 wt. _-% of an ester of a C-C alcohol with a Cc rboxyllc amﬁl (e)
5 to 30 we/--9FBF &OGPO@%%%?COE%H%FOS ¢ i A\ e&Flt“he h&i Rkin
penetration enpeneéerat3dn thaaferpodist ddmeatsar d;u*igfdndﬁ aim 30, conprising
(a) 0.25to 4.5 wt.-%of 5 '-fluorouracil, (b) 2 to 20 wt. -%of salicylic
aci d,

28. The composition according to any one of claims 25 to 27

comprising 1 to 50 wt.-% of the skin penetration

enhancer.

29. The composition according to claim 28, comprising 5 to 10

wt.-% of the skin penetration enhancer.
30. The composition according to claim 1, comprising

(a) 0.25 to 4.5 wt.-% of the active agent for treatment
of actinic keratosis,

(b) 2 to 20 wt.-% of the keratolytically active agent,

c) 2 to 20 wt.-% of the gel former,

(d) 40 to 70 wt.-% of an ester of a C;-C4 alcohol with a
C,-C4 carboxylic acid,

(e) 5 to 30 wt.-% of a C;-C4 alcohol, and

(£) 3 to 15 wt.-% of the skin penetration enhancer.
31. The composition according to claim 30, comprising

(a) 0.25 to 4.5 wt.-% of 5'-fluorouracil,

(b) 2 to 20 wt.-% of salicylic acid,

(c) 2 to 20 wt.-% of a gel former which is a combination
of a (meth)acrylate homopolymer or copolymer and a
cellulose derivative,

(d) 40 to 70 wt.-% of an ester of a C;-C4 alcohol with a
C,-C4 carboxylic acid,

(e) 5 to 30 wt.-% of a C;-C4 alcohol, and

(£) 3 to 15 wt.-% of dimethylsulfoxide.



(c) 2to 20 wt. -%of a gel fornmer which is a conbination of a (neth)
acryl ate honopol yner or copol yner and a cellul ose derivative, (d) 40 to 70
wt. -% ofwarosstasesof a Ci-C al cohol with a C -C carboxypCirEra@wmp4682) 5 to
30 wt. -%of a G-C4 alcohol, and (f)173 to 15 wm. -% of dinethylsulf oxide
.32. A nethod of treating actinic keratosis in a patient, which nethod
conprises applying to the affected area of skin a topical gel conposition
according to any one of the preceding clains.

32. A method of treating actinic keratosis in a patient,
which method comprises applying to the affected area of
skin a topical gel composition according to any one of

the preceding claims.



