1 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
and the telomeraSeEJédd: IERMRPEF R oERRe dHbit I TRERAMBEYASRF cAFOTANISEEBRBEAREBNS 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 additional immune
suppression, a%&u%‘é%@%e?ﬁdﬁﬂr%?ﬁﬁ 0f thé skitPd&deiop Wity tHe futtier tielSpent of the
condition. Thusea thagrosis Of actinic keratasisgenefaky constitukesandndication for treatment. In the
therapy of actinic keratosis, different surgical and physical methods such as cryosurgery, curettage,
excision therapy, laser therapy and soft X-ray therapy have been described. Moreover, different forms of
pharmacotherdpy frithektPeathisritof dctmic REFIDSIEPare ki, Rér fndtariee, &/clackygenase inhibitors
such as diclofenrac: @ntismetabelites suchias Soffuerauracih anddmmuae medylaters such as imiquimod
have been used for the treatment. of actinic keratoses. Pharmacotherapy of actinic keratosis is often
effected by toprlgas’ltd:ﬁﬁﬁ:%??o%qoo?iﬂg ceoE?rlecgep%nﬁldslhg ch?rlﬁgcgl ﬁasrti%%%rrﬁ/%%tﬁézfgém'b v@at}élr ?ésed creams
and gels or in thecforafofialcohofic sefutions: 2 Regarding Warerrbasew cresrmankgel forrmulations
known in the state affbe.art,J,bag heenfoundsto ke disadviantagequs.thatdhese fgrmulations have to be

rubbed into the skin. In the process of rubbing in a cream or gel formulation, an active agent comprised
therein is typicall§ tisthibateth defF R 1are°arEa of S Therstord it [ hardfy péRsibie to apply water
based cream arlgel formutationsispecificallystoutheskin aseas astusillydnaweed ot treatrkent. With respect
to alcoholic soprgioargoli}thal%b%eggogr%( t%%tttpgggsforsrggggp@ tegf?otg run, particularly in the application
to head and face areas where actinic keratosis occur particu arﬁ/ often. Thus, alcoholic solutions are not
amenable to akedrdte Hosing b aBfive agents eithér Betatise3sf thetrfinaBeqbate. stitability for specific

dosing, formulgtiens aggerding 10 theistate ofipsart are gontacied with,unpecessarily large-areas of skin
which Increases_th deg]r{ee and risk of side effects. Fur%hermore, it has‘L been found that drugs such as

5'-fluorouracil fnd 8 crystalizs 8Gt fiof ghiedts of aldshotit formulaton WHen Storéd fn that form for a
period of time corréspondingTtouthe typitad shelf life of sach foimuletionso WEO-A<Q6/3211% discloses

compositions fog treating.actinic damage to the skip camprising,5'-fluorouracil, a superficial skin peeling

agent and a pharmaceutically acceptable carrier, in particular in the form of an alcoholic solution. For the
treatment of acute actinic keratoses, 5'-fluorouracil contents of 5 to 10 % are suggested. It has been
found that topical applicatiorsghcempastionscampEsingis; fluerurast ih tiese aamounis Induces
substantial side effselcc'gs.lFurth%%ngres &QE desccr:ibegsalgogglic soll%iggttgnds to fun svxiré%n topically applied
to the surface 8?¥he skin. I@there isa need Tor ffoyplcéjl cgomgési%lons suitable for use as a medicament for

the treatment ¢hacttic ketatosis hagngrhighedficieAty ¥ tiee trelagmeny withvipiniatal side effects and
allowing for exaet dosing, TheRreseat invention therefare provides;a topicalgrl.compesjition comprising
(a) an active agent for the treatment of actinic keratosis, ,
he treatment of actinic keratosis are known. For instance,
cyclooxygenase inhibitors such as diclofenac, anti-
metabolites such as 5'-fluorouracil and immune modulators

such as imiquimod have been used for the treatment of actinic

keratoses.

Pharmacotherapy of actinic keratosis is 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.



(b) a keratolytically active agent, (c) a gel former, and (d) an organic solvent 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. It 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. The specific

combination okeempenests,intthe cempesiion.according:to the-inveationasa swmber efadvantages.
Particularly, this combination results in a high harmacolo%ical availahility of the active agent allowing for

compositions Whith® d@pitda feidtively 100 Hrigebmteht ha@ & high SfiCIENdy thétreatment of actinic
keratosis. Moreower, the confpositidns candberaceuratelyadosedobdthiwith 4hrespédinto the amount applied

as well as the skin %@@Ctgggetgg. Jﬁ@bgql@_pgﬁitigngg%ug@e&gpvggﬁgﬁodu&icglnt,hagltlhey are absorbed or

dried quickly, that they do not require rubbing into the skin, and that they do not run even when applied,
for Instance, it¢értical Rean arfdiBPracEardass Parficdiaryy R Has B foiidd dtshiy Yiihimal side
effects.are ongeryani;@. the siseof tbgiqommagﬁ@mca@@prdiﬂgit@ thedaventio Npreovey, the compositions
according to the mi/entlo%ll are Stablc‘f o%%rawplcaﬁefloggrof S:Eort%%eﬁ Ssuch as for % ygars, even when

active agents Stich 3s 5 %Brg&r%%l are used. T ecompo%ﬁloah accordlsﬁjgefol e invention is presentin

the form of a gelheThec gel generalythas any viscositysuitable fertthengrodiict to besapplied; for instance

with a brush, opfe &,skin areg affected by;actinic kerapsisywihoutiunning 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 prEfBHISy 6000 606! niFad Bt 20R8 1 paitictiady prefeffed RAsdGE Iy - mEdsured
preferably withha £ NameasuciagesysiemnA3 &t conditions okDat5¢i5secduand T = 20 C. Such a gel can

be dosed patrti gl rljya cur§tel i%hout Hnningavlvhgg tgpl)icallgf tplig .Acggrding to the invention, a
composition isgpr]&er?gg?/v%eyreélén%enéct}cvél dent For t?eatfnesnt o@alctlgusc l?eratg(sjis is selected from the
group consisting et ehepokygeRase Hisibiers; t6pieal rmtire modlaors; diftimeilites and mixtures

thereof. Examplestofesuitable gyelooxygenase inhibitorsrare inwroefen; diglefenac, etodolac, celecoxib and

piroxicam. Exameles of togical immune modulators include imiquimod, resimiquimod and sotirimod.
Preferred formulations according to the state of 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 corresponding to the typical shelf

life of such formulations.

WO-A-96/32112 discloses compositions for treating actinic
damage to the skin comprising 5'-fluorouracil, a superficial
skin peeling agent and a pharmaceutically acceptable carrier,
in particular in the form of an alcoholic solution. For the
treatment of acute actinic keratoses, 5'-fluorouracil
contents of 5 to 10 % are suggested. It has been found that
topical application of compositions comprising 5'-
fluorouracil in these amounts induces substantial side
effects. Furthermore, the described alcoholic solution tends

to run when topically applied to the surface of the skin.



5 antimetabolites are antimetabolites having a pyrimidine structure, particularly 5'-fluorouracil. It is
particularly preferred that the active agent for treatment of actinic keratosis is selected from the group
consisting of antimetabolites having a pyrimidine strudture, wherein 5'-fluorouracil is particularly preferred.
Moreover, it is preferred that the composition comprises 0.1 to 10 wt.- %, particularly 0.25 to 4.5 wt.-%, of
the active agent for treatment of actinic keratosis. In a preferred embodiment of the invention, the
composition camprises dess thani2 w-% &f the activeagent fontreatmentotactiic ketatosis. Most
preferably, the composition comprises 0.4 to 1 wt.-% of an actjve agent for treatment of actinic keratosis.
Surprisingly, tfe S5MpositioHs a8dordiltg to e Thvehtidh drehighly efficit i thé téafient of actinic
keratosis everhiith relafiveelowy diug coatentsaThe compasition comprisesiat leastone keratolytically
active agent. Tg}gdte({m%ﬁr%olﬂgalyxggkved@gg% 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 the group consisting of retinoid receptor agonists, urea,
organic acids, pastigiiady hydrexy: earhoxylis ecids, andmixtuses thereeh ixamglas of suitable retinoid
receptor agonists Incluqle adagalene. and retinoids, particularly tretinoin, isotretinoin, motretinide,
tazarotene and/or retina }E’%rtlgﬂ?gﬁﬁ %lrél]%rred organic acids are glycolic acid, acetic acid, lactic acid
and/or salicylic acid. 6 Salicylic acid is especially preferred. Moreover, it is preferred that the composition

comprises 0.023 o 30 Wt t(_’/{ov@a%“éyﬁ%”)f&l E%@Ot%é’/@mg}ﬁ eqreferably; 2 tﬁ%@&\é’&é"{(’s most preferably
5 to 15 wt.-% of a keratolytically active agent. The composition further comprises at least one gel former.

The term "gel et S8TTEEY HErETA Tefers 16 B CoMPBRent of the composition which together with the
organic solvent will fore a \fiseoelastiemiass consisting of colloidal suspensions. Different gel formers are
suitabl_e for us %I’)l the cggnéaonslitéon ¢carding to the inV(_an_tion. A (_:omposition Is particularly preferred
wherein the gel former is sés\ectedS rom the group consisting of vinyl homopolymers and copolymers,
cellulose derivatives, and mixtures thereof. It is particularly preferred that the vinyl homopolymers and

copolymers arecopelymers based pnsagiylie agid grmethacpdieacid og esters thereof and methyl
methacrylate . Examples of suitable copolymers based on acrylic acid or methacrylic acid or esters

thereof and methyl methacrylate are ethyl acrylate-methyl methacrylate copolymer (Eudragit NE) ,
methacrylic acithenetbybmethacrylates copelyner(Eudragit {0 BEudragit 8 oe Rohagitl S);anicdbbutyl

methacrylate-mgthyl methagcrylatg copalymer (Rlastoid B), nreferably Plastoid B, Preferred cellulose

derivatives are cellulose esters, such as cellulose nitrate. According to a preferred embodiment, the
composition aéeSraimgHFiinténtion Tomprses af fedst onk?gelFdrmer selected from the group
consisting copolymers based on acrylic acid or methacrylic acid or esters thereof and methyl
methacrylate, gpd At least,ene gg! former selecisg fram the aroup consisting of celulgsg derivatives. It
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.

The specific combination of components in the composition

according to the invention has a number of advantages.

Particularly, this combination results in a high
pharmacological availability of the active agent allowing for
compositions which, despite a relatively low drug content,
have a high efficiency in the treatment of actinic keratosis.

Moreover, the compositions can be accurately dosed both with



7 been found that such combination of gel formers is particularly able to form, together with the organic
solvent, a gel which can be accurately dosed, does not require rubbing into the skin and does not run
when topically applied. It is particularly preferred that he composition according to the invention
comprises 1 to 30 wt.-%, particularly 2 to 20 wt.-%, most preferably 5 to 15 wt.-% of a gel former. The
composition a¢EsTEi-td-thet iwertion tomprdes dt Rastohe Gryaricselvent. At ipreferred that the

organic solvent is-selected from the,graup consisting of Glr&lip alerholsgsters of €1+Glip alcohols with
CI-Clip carboxylic acids, C3-C8 alkgl ketones, and mixtures thereof. Examples of suitable solvents include

ethanol, isopropanbl 2Batahof BthyFacetate, ity Facétate ant 5letbne Y PrstePily - e dfdanic solvent
comprises a CiuBbialgoholtand-ba estenof €1dC6ralcohblayithia G2+C6 carkoxylicaeid. It is particularly

preferred that the, erganic splvepy hag-a boiling paipt of belayy 190.Gpatticplarly beloy, 90 C, most

preferably below 80 C. It is further preferred that the composition comprises 1 to 90 wt.-%, particularly 50
to 80 wt.-%, mB3t prefetably 60 to-75Wr. L%eof 41y Brgartic SohErtY ItHds 8Grpridiitfly been found that the
solvent used aceording tathe dpventienincombination withihe gelipwaer pravides ahighavailability of
the active agertuO ar%g1 éuqhere thoivédes ﬁocoengece)?tio[? vghigh can 9% chgratglcyoggﬁed QOes‘C gt require
rubbing into the skin and does not run when topicallf/ apﬁlepd‘?%ccorgingato a prefré red embodiment, the
composition ac¢eordirtg tortherinventbhadurthier comprises @ skinopgenetfaticr eatiancerdhisypreferred that
the skin S pengifration,ephancerisselected-from the group-cansisting of polyvalgns. aliphatic C2-C10
alcohols, polyalkylene glycols with C2-C4 alkylene groups, non-alkoxylated ethers of polyvalent aliphatic
C2-C10 alcoh@E%antffbiyalkylene glycols with C2-C4 alkylene groups, azones, terpenes, terpenoids,
pyrrolidones, sulfoxides, and mixtures thereof. It has been found that the presence of a skin penetration

enhancer in th@hceorgg%iggn @aceording to C{hggin\t/%nté%ré further. Itnlgrrg)vleg %v%jlggiligy of the active agent
and allows for a reduction of the amount of active agent while maintaining the pﬁarmacological effect. Itis
particularly prefefedthad tie skinPenétrdticitBARanceT EampridEs ‘B SGIRe*iae, paricutdify dimethyl

sulfoxide. Examples gt fythernskin penstratiopanhancers arg polyvalent alcoholss\particularly C2-C8
glycols, such as propylene glycol or butylene glycol, and glycerol. 1t is further preferred that the
composition O pTSEs 156 B0 VRS G PARICHAAY PO i 95 SRS LB/l B 10 Wt -6 of a skin
penetration enhrancendAcdordirg toapasticularly preferrecd enbadinientithe eompesitiwintgomprises (a)
0.25 to 4.5 w34, PRUIGUIAY Osk 10,3V, S5 2glive, posp fer Ueaiment oLaqinie sraipss
preferably 5'-fluorouracil,

1200 mPas at 20 °C, most preferably 600 to 900 mPas at 20 °C

is particularly preferred. Viscosity is measured preferably

with a DIN measuring system Z3 at conditions of D = 57.2 sec™t

and T = 20 °C. Such a gel can be dosed particularly accurately

without running when topically applied.

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

imiquimod, resimiquimod and sotirimod. Preferred



(b) 2 to 20 wt.-%, particularly 5 to 15 wt.-%, of the 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 derivative3 9 (d) 40 to 70 wt.-%, particularly 50 to 60 wt.-%, of
an ester of a C1-C4 alcohol with a C2-C4 carboxylic acid, (e) 5 to 30 wt.-%, particularly 10 to 20 wt.-%, of
a C1-C4 alcohdl de{fr 86115 wtavs partictiaby s ic 10 w88 16bthe $kin gerétrgion enhancer,

preferably dimgthyl stifexide, Ihe; composifion mayyyereevercomprise 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 feeling and may be
comedogenic. Ttherefarer it is géaeiallypreferreddhatthe compositiorecoananisesdess than 5 wt.-%,

particularly Iesgrtgggn;le%._-‘gof rggr@igriege@g%%sssi@a{goge\%é{@/g of an gl ‘E%@QQP&”[B It is particularly

preferred that the composition is substantially free of oil. The invention also relates to a method of treating
actinic keratosfeia patiefit, Whith mBtHoP edmptiseapplfing torthesffected Hred Of ki a topical gel
composition aeeerdinhtatherinventiona the inveption alsgl telatesdodheusaiof thereempspsition of the

present inventiiotn instherré@guf:aecc%urt gtta trﬂgdiggmerét for the treatment (S)f ac inicokelrgtosis._The invention
is further described in'maore détail with reference to the Fo]lﬁ)wing xamples, W icth do novﬁi'mit the scope of

the invention iff anyawaycExampie 4: 230to 4.5 wt.-%, of the active agent for

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,
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
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
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
retinol. Particularly preferred organic acids are glycolic

acid, acetic acid, lactic acid and/or salicylic acid.



A product was prepared having the following composition (wt %): Example 2: A product was prepared
having the following composition (wt %): Example 3: A product was prepared having the following
composition (wt %): 11 Example 4: A product was pfepared having the following composition (wt %):
:OUI3C:: 1. -...tic acidO etcryi;te)5.

Salicylic acid is especially preferred. Moreover, it is
preferred that the composition comprises 0.025 to 30 wt.-%,
particularly 0.1 to 20 wt.-%, more preferably 2 to 20 wt.-%,

most preferably 5 to 15 wt.-% of a keratolytically active

agent.

The composition further comprises at least one gel former.
The term "gel former" as used herein refers to a component of
the composition which together with the organic solvent will
form a viscoelastic mass consisting of colloidal suspensions.
Different gel formers are suitable for use in the composition
according to the invention. A composition is particularly
preferred wherein the gel former is selected from the group
consisting of vinyl homopolymers and copolymers, cellulose

derivatives, and mixtures thereof.

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 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.

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 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



Example 5: A product was prepared having the following composition (wt %): ic acid % hutyl
mthacite,metyethacry

7
been found that such combination of gel formers is
particularly able to form, together with the organic solvent,
a gel which 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

o

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

The composition according to the invention comprises at least
one organic solvent. It is preferred that the organic solvent
is selected from the group consisting of C;-C;p alcohols,
esters of C;-Ci9 alcohols with C;-Ci;g carboxylic acids, C3-Cg
alkyl ketones, and mixtures thereof. Examples of suitable
solvents include ethanol, isopropanol, butanol, ethyl acetate,
butyl acetate and acetone. Preferably, the organic solvent
comprises a C;-Cg alcohol and an ester of C;-C¢ alcohol with a
C,-Cs carboxylic acid. It is particularly preferred that the
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 wt. -% of an organic solvent. It has surprisingly been
found that the solvent used 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

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 is preferred that the skin



f'dtte “imethyl nate ol

penetration enhancer is selected from the group consisting of
polyvalent aliphatic C,-C;p alcohols, polyalkylene glycols
with C,-C; alkylene groups, non-alkoxylated ethers of
polyvalent aliphatic C,-C;p alcohols and polyalkylene glycols
with C,-C, alkylene groups, azones, terpenes, terpenoids,
pyrrolidones, sulfoxides, and 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.

It is particularly preferred that the skin penetration
enhancer comprises a sulfoxide, particularly dimethyl
sulfoxide. Examples of further skin penetration enhancers are
polyvalent alcohols, particularly C;-Cg glycols, such as
propylene glycol or butylene glycol, and glycerol. It is
further preferred that the composition comprises 1 to 50 wt.-
%, particularly 3 to 15 wt.-%, most preferably 5 to 10 wt. -%

of a skin penetration enhancer.

According to a particularly preferred embodiment, the

composition comprises

(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
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
of a C;-C4 alcohol with a C,-C4 carboxylic acid,

(e) 5 to 30 wt.-%, particularly 10 to 20 wt.-%, of a C1-C4
alcohol, and

(f) 3 to 15 wt.-%, particularly 5 to 10 wt.-%, of the skin

penetration enhancer, preferably dimethyl sulfoxide.

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
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.

The invention also relates to 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 the invention.

The invention also relates to the use of the composition of
the present invention in the manufacture of a medicament for

the treatment of actinic keratosis.
The invention is further described in more detail with
reference to the following examples, which do not limit the

scope of the invention in any way:

Example 1:



Example 6: A product was prepared having the following composition (wt %):
10

A product was prepared having the following composition

(wt %)

S'=Fluorouracil 0.50

Salicylic acid 10.00
Foly(butyl methacrylate,methyl methacrylate) (4.00

Cellulose nitrate 5.00

Dimethyl sulfoxids 8.00

Ethylacetate 56.50
Ethanol 16.00
Example 2:

A product was prepared having the following composition

(wt %)

3'-Fluorouracil 0.50
Salicylic acid 10.00
Poly(butyl methacrylate,methyl methacrylate) |3.00
Cellulose nitrate 4,00
Dimethyl sulfoxide 10.00
Ethylacetate 54 .50
Ethanol 16.00
Example 3:

A product was prepared having the following composition

(wt %)

5'-Fluorouracil 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




12 Example 7: A product was prepared having the following composition (wt %): 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 tblevaporation of solvents, the gel quickly formed a
film on the skin without running. 13 Claims 1.A topical gel composition comprising (a) 0.25 to 4.5 wt.-%
active agent fdriEEAfert of actinic keratosis, (b) a keratolytically active agent, (c) a gel former, and (d)

an organic solyenptapaeh sompyising dessthana Witrdo Wateko11owing composition

(wt %)
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
Example 5:

A product was prepared having the following composition

(wt %)

5'-Flucrouracil 0.50
Lactic acid 5.00
Salicylic acid 5.00
Poly(butyl methacrylate,methyl methacrylate) |[5.00
Cellulose nitrate 4.00
Dimethyl sulfoxide B.00
Ethylacetate 56.50
Ethanol 16.00

Example 6:

A product was prepared having the following composition

(wt %)

Ibuprofen 0.50
Salicylic acid 10.00
Poly(butyl methacrylate,methyl methacrylate) 5,00
Cellulose nitrate 4.00
Dimethyl sulfoxide 8.00
Ethylacetate S56.50

Ethanol 16.00




for use in the treatment of actinic keratosis. 2.The composition according to claim 1, which comprises less
than 1 wt.-% water. 3.The composition according to claim 2,which is substantially free of water. 4.The
composition according to any one of the preceding clms, wherein the gel has a viscosity in the range of
300 to 1500 mPas at 20 C. 5.The composition according to claim 4, wherein the gel has a viscosity in the
range of 600 t&9@MHMPa& at 20 C. 6.The composition according to any one of the preceding claims,
wherein the active agent for treatment of actinic keratosis is selected from the group consisting of
cyclooxygenase inhibjtors, topical immune modulators, antimetabolites, and mixtures thereof. 7.The

composition abcotbitiy o cikih & WRErsT thé Gctide Hyent for At 8Pe&iic Keratosis is 5'-

fluorouracil. (wt %):

S'-Fluorocuracil 0.50
Salicylic acid 10.00
Poly(butyl methacrylate,methyl methacrylate) |[4.00
Cellulese nitrate 5.00
Dimethyl sulfoxide 10.00
Ethylacetate 56.50
Ethanol 14.00

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.



14 8. The composition according to any one of the preceding claims, comprising 0.4 to 1 wt.-% of the
active agent for treatment of actinic keratosis. 9. The composition according to any one of the preceding
claims, wherein the keratolytically active agent is selédted from the group consisting of retinoid receptor
agonists, urea, organic acids, and mixtures thereof. 10. The composition according to claim 9, wherein
the keratolytically active agent is selected from theCg o consisting of glycolic acid, acetic acid, lactic
acid, salicylic acid, and mixtures thereof. 11. The composition according to claim 9, wherein the
keratolytically active agent is salicylic acid. 12. The composition according to any one of the preceding
claims,comprising0.025toR0we 1%eftheckeratolytically activeragent 13. The composition according to
claim 12, comprising 5 to 15 wt.-% of the keratolytically active agent. 14. The composition according to

any one of the preceql'gr)g clgims, wherein ghewggl_fgrngq{@@gleg%fgor@y}e group. censistigg of vinyl
homopolymers and copolymers, cellulose derivatives and mixtures thereof. 15. The composition

according to any one of theaﬁr%%:ré%:ﬁ:ng glﬁ?r%g,scl:gmprising 1 to 30 wt.-% of the gel former. 16. The

composition accordingo crimieEs: (coniprsiag Y td ¢5We-% EF ke gel former. 15 17. The composition
according to any one(of) theapreeeding-claimsawiderein the organic solvent is selected from the group
consisting of C1-C10lcohgls, estarsiof G110, alcohols with C1-C10 carboxylic acids, and mixtures
thereof.

o

and comprising less than 5 wt.-% water
for use in the treatment of actinic keratosis.

2. The composition according to claim 1, which comprises

less than 1 wt.-% water.

3. The composition according to claim 2, which 1is

substantially free of water.

4. 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.

5. The composition according to claim 4, wherein the gel
has a wviscosity 1in the range of 600 to 900 mPas at
20 °cC.

6. The composition according to any one of the preceding
claims, 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.

7. The composition according to claim 6, wherein the active
agent for treatment of actinic keratosis is 5'-

fluorouracil.



18. The composition according to claim 17, wherein the organic solvent comprises a C1-C6 alcohol and
an ester of Ci-C6 alcohol with a C2-C6 carboxylic acid. 19. The composition according to any one of the
preceding claims, wherein the organic solvent has a bbiling point of below 100 C. 20. The composition
according to claim 19, wherein the organic solvent has a boiling point of below 80 C. 21. The composition
according to any one of the preceding claims, comprising 1 to 90 wt.-% of the organic solvent. 22. The

composition agcording, fo cég% 341_9981{3(@@90@%59155 %-"_)é?pr tggeor%aﬂqiccﬁgly%gegnggs composition

according to any one (if the precedln%clalms, urther comprising_a skin penetration enhancer. 24. The

composition according to faim 237w le%flr?thé 'szllgintﬁen%tréqtifqﬁ enfiancer s sEiéctéd fomT the group
consisting of polyvaléRtralipgtRRie"€2iC Pd atcdhdls Cplyaikysrie glycols having C2-C4 alkylene groups,
nonalkoxylated ethersof polyvalent aliphatic C2-Cik alcohols and polyalkylene glycols having C2-C4

alkylene groups, azongs, tergnes, temengides, pyrglidonesqsulfgxides and maixtyres-therggf. 25. The
composition accordincqt()lr%ISalim %Aﬁevj\flg%reinépl% sk'%nege%gﬁrag%a ancer islgiGmetah Igglfm{ige. 16 26.
The composition according to ar;}éeone of claims 2362 cgmprismgyl t6 50 WE.-% of the skin penetration

0 d A A '
enhancer. 27. The cOMpPoSitioh dcctfdihg o SiHP26° ComBTising 5b 10wt 296 6f the kit pEnetration
enhancer. 28. The camposition acoordingtovelaim B cohtprising mixtures thereof.

10. The composition according to «claim 9, wherein the
keratolytically active agent is selected from the group
consisting of glycolic acid, acetic acid, lactic acid,

salicylic acid, and mixtures thereof.

11. The composition according to claim 9, wherein the

keratolytically active agent is salicylic acid.

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

keratolytically active agent.

13. The composition according to claim 12, comprising 5 to

15 wt.-% of the keratolytically active agent.

14. The composition according to any one of the preceding
claims, wherein the gel former 1is selected from the
group consisting of wvinyl homopolymers and copolymers,

cellulose derivatives and mixtures thereof.

15. The composition according to any one of the preceding

Q.

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

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

15 wt.-% of the gel former.



(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 C1-C4
alcohol with a C2-C4 carboxylic acid, (e) 5 to 30 wt.-% of a C1-C4 alcohol, and (f) 3 to 15 wt.-% of the
skin penetration enhancer. 29. The composition according to claim 28, comprising (a) 0.25 to 4.5 wt.-% of
5'-fluorouracil, 1b) 2 torR0 whiof salisylicaacid.(c) 2to 20 wirdo oha gelformer whieh dsiaregpmbination of

a (meth)acrylate homapglymer.of copglymer.and a.cellulass derivative, {d) 40,10y 0w,z gf.an ester of a

C1-C4 alcohol with a C2-C4 carboxylic acid, (e) 5to 30 wt.-% of a.C1-C4 alcohol, and @ 3 to 15 wt.-% of
dimethy! sulfoxide group consisting of’ C;-C;p alcohols, esters of 1-C1o

alcohols with C;-C;p carboxylic acids, and mixtures

thereof.

18. The composition according to «c¢laim 17, wherein the
organic solvent comprises a C;-Cg¢ alcohol and an ester of

C1-C¢ alcohol with a Cy;-Cg4 carboxylic acid.

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

20. The composition according to claim 19, wherein the

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

21. The composition according to any one of the preceding

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

22. The composition according to claim 21, comprising 60 to

75 wt.-%, of the organic solvent.

23. The composition according to any one of the preceding

claims, further comprising a skin penetration enhancer.

24. The composition according to claim 23, wherein the skin
penetration enhancer is selected from the group
consisting of polyvalent aliphatic C;-Cyp alcohols,
polyalkylene glycols having C,-C; alkylene groups, non-
alkoxylated ethers of polyvalent aliphatic Cy-C1g
alcohols and polyalkylene glycols having C,-C; alkylene
groups, azones, terpenes, terpenoides, ©pyrrolidones,

sulfoxides and mixtures thereof.

25. The composition according to claim 24, wherein the skin

penetration enhancer is dimethyl sulfoxide.



26.

27.

28.

29.

16

The composition according to any one of claims 23 to 25
comprising 1 to 50 wt.-% of the skin penetration

enhancer.

The composition according to claim 26, comprising 5 to

10 wt.-% of the skin penetration enhancer.

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 C1-C4 alcohol with a
C,-C4 carboxylic acid,

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

(f) 3 to 15 wt.-% of the skin penetration enhancer.

The composition according to claim 28, 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 1is 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 Ci-C4 alcohol, and

(f) 3 to 15 wt.-% of dimethyl sulfoxide.



