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WO 2008/077641PCT/EP2007/011404 - 1 - Nanoemulsion Description 5

The present invention relates to a nanoemulsion comprising at least one
WQgMsaIZoddbmponent and a carrier, wherein the carder comprReEBRIdk4411404

one lipophilic component, at least one surfactant and at least one alcohol.

The present invention further relates tota-composition comprising said 10

nanoemulsion and an active agent. In particular, the composition is

present as a gel and the activeNgademaigiwnolevulinic acid (ALA), a

derivative, precursor and/or metabolite thereof. The invention further

relates to the preparation of said nanoemulsion and/or composition and to

their use for the treatment of dermatological diseases, virus-associated

diseases as well as 15 diseasesassociated with cell proliferation, in

particular, tumor diseases and/o r??tﬁfégaﬁ??he present invention is

further directed to the use of said nanoemulsion in cosmetics.

ﬁ\%”e?ﬂ%“s%f'ﬁkoPn%%ﬂ%‘ﬁ“.‘&l&é@"Pddg' ﬁ%%%é“m&8!19&‘]‘%5%@?%??%“&%%%s?toone

miceTles, Tiposomes, ViroSomes, hanosuspensions, microemulstons an

gnipors somposentaaodnaulcamierbadaerein tieér phykieracompeisesiadl least

ﬁ?r@?&rﬁﬂlﬁﬁﬁ%&ﬁ e g %%P 85@%@&5?5”?%7‘48”& least one alcohol.

Icroemulsions are aqueous dispersions of homogeneous, micro-size
Thetigeesenhpoveatismy fiwithesréelatesuridea bgosnFasition apgmprising said

rFSHSUHRAKEH ALY Hctive JYBRPaR HaRICRIE ﬁﬁ@ré’&tﬁpééﬁi&ﬂ & present

mean particle size (mean diameter) of less than 200 nm, often less than
afe 9f! and dheurshive AarRm jerscaminelewiisiaiarisL Bk Muanderivative,

praBaRSBHIHABROR PHEATBERNE thaREcT I OTHE GRETESAL flRRER R Iates to the
generally manufactured by mechanical fragmentation of an oilklpphase in

RIRRRIAUORSP IR RRReRUISIARABHLCL FRRRARIPRAES (R Iy URSfs the
tridbaany slcbstirmilolitmpisinsskiy viFle astiderst atieqssstiougbll as

high-pressure. hpmogepizer or a sopicator. The preparagtion of the .
JissrsiuRreRSIRLEd U, SR R REER i s RAIGIR Gn A4S, fisgases
ahwéosnpsibdasiof The gokseed amnetien g fluhibeodreetydctomfibtre us2 -ofrsaid
them co meticallg %dvgp geous properties which distinguish them from
nanoemulsion in Mmetics: .
conventional emulsions: Thiey are transparent and exhibit a novel texture.
Further, they can carry active agents more efficiently and, thus, become
r6EHMGHEP YRGB o i (ERRCAT BRRTIARY systems incl
%ﬁ?@%&o@s%&d eclj ngodisperslions,%eknovy%nt e.artS %%WS include
reiseliefe lpaso@esraMEFsamas moRNRsESp]NSieNseciknieragnaulsions and

et I8HONR I ReEHTORIBREC HaS e fap_rma,a@w?gieap%d chemical
triglyceride (Miglyol 812 or Myritol 318) and, optionally, d) alcohol, in )
chamaiftistiesaksleng tapthe gsaum piifessirirsmi e Micsapmylgions

BBRIEEUE HLIErIBALOPE ReriageReBuE alertnsply parseEsavmposed

active a,%ents. However, the use of ethanol in nanoemulsions suffers from

of o Fe iR HisCRRR RYGUNAEH; BY (SUTREIRPEARALCRsTaGHRN: MaRglayers.
N@d@f@ﬁhlﬁﬁﬁ@&it@@ﬁéﬁgﬁéﬂﬁwﬂ?fﬁﬂwwﬁttldfwgﬁgée(i’ﬂ%@k@ﬁmeter)
rger partic cause ecrease of t ontact sutface between skin,

oS Ao e B s daph D b eI oo egigperse
pethimte shes distriblitiay. | Gurliev|scas e wiulsidhsanétchrisparenptimdl shightly
{heisianlly shaucroemzions, THnck-dHs 4o (Be el O raomentation
‘1%?&?38%8 icity e{haﬂon?he Bene ratﬁlon oﬁ e ranoemulsions fﬁr%ugﬂ

dhanimlyhpicasiey siotuyisgLieausbphase dhthireskiesencdohasudactanh The

%) ; S oY ity

VeSS SEAT UpARG O BIGRERRL O UBlAeH BIPGHRUE B Wt Yast one
ragsettyioughicatipbopipasstadiomegenizebpaleosenigaarasThe preparation
JFARPMANGERANLRD AL I8 AR I FYESORERE ﬁ‘ir@'%%t%gjgh shear

under certain conditions in several countries. Therefore, it was an object
devireprébensmadrige ©f ghev@lekules and their high homogeneity confers
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30 nanoemulsion which overcomes the disadvantages of those mentioned
in the prior art and which, in particular, exhibits optimal physical properties

WHIRHTA$limprove the stability as well as penetration into ceRSHER2007/011404

tissues, while at the same time being less expensive than the
nanoemulsions of the - 3 - state of the#. This object is achieved
according to the present invention by providing a nanoemulsion

GANEEIPINEbaImRItiealy eiuvantirpsusopropeivathihadistigeishviiien from

comprises i) at least one lipophilic cgqmponent, ij) at least one surfactgnt
MR Lo PN ASIAES of NHeRLR (AN SPRIEC AR NBl e e pxture.
Fudtherartisyatanscdirg iactineorsgents moreligfivieniytizaidy thus, become
nanoemulsian accordin t inventon has timally lower mean
e rercaah g R o e e R PR RS o of the
particle size contributes to an improved stability and a better penetration

MFSrSSH?u?QQ&'SS“$5|8f thﬂé}%‘&%g#gﬁ?ﬁﬂ@réml% A" GAMBRCA) Uhich

e carrier, 1.e. the lipophilic comp IS 15 preferably presentin an
compris®f &bra Onembyaneidnrmingnolesdightergoreqyefecithipfrdm a co-

J ig 0% byt el st.pre r 0 i .
] B B Ac A0 CHPHE Hhffborice
Miglyeh Sienen)Myrite! iAand. artignataht deehahdmpertisular, ethanol

fepfetrbYsBregsa). inAReadOHBhekIEYBrineY WRIOhIHE2GBOphaYmaceutical
weight, more preferably from 2% by weight to 15% by weight and most

torarstiabigneqin ransparkihiclestar RhammareyticalyAethe Begmieight

of the nanoemulsion. The amount of component iii) of the carrier, i.e. the
alcohol, is preferably present in an amount of frcim 0.1% by weight to 10%
HOWRYER, 5 BierePLnGHBRPb. 49, BFNASHHIRICES, tﬁ}‘%%{aht o several
disapainterieably from 1% by weight to 2% by weight, based on the total
weight of the nanoemulsion. The aqueous component is preferably

present in the nanoemulsion in an amount of from 50% by weight to 98%

Biysyefhbtusoef ibienablpdreo Sitdadaritylesdghtad85es manepgittieles than
most pref | 9 ' %.by: wel t

tvt\]/é)ig %éofﬁzgnggjﬁosgmﬁ@ﬁ%ﬁ%gr%%&%%s%ﬁ%%' sqﬁ%(‘; (IS’CF(%%EE&L %n8o se @
desreasecof tharoiiads sudaembetweieoskimandnareemuleienleasiing to a

gslrangd.daespet tatbatickyeddiBing Wihanol has. a relatively low
2008/077641PCT/EP2007/011404 - 4 - a’ogil’lcatlon to the skin, which, inter

wirgORItLRf b 1k GRINMNSH ISvPpiApH KR eiaRiitef pipaseulsions.
FQWWJ@-t@tﬁé’F@fS{f@é‘ﬂBW@HtﬂfﬂW@%@ﬁdﬁ'_’!H@rbé'ﬂ%tration of
uria

nanoemulsion 5 comgrlses as s ctant a membrane-forming surfactant

thed renopmutRinsD hePHENy the siRerhilic. Asilagitamesrhranes of the

S Hil P b empsirest foxe B g sstifa cisa ts RNt BEisie mEaTedRtuIsion as well

-surf f 1:1t0 10:1 f ly f 2: 1
%:)d?g bg@g&%ﬁlﬁ:{.é?gfo?&g%?gp(%etb%gs%gg ¥s rl%rcrfu(c):e& It-ou9ﬂ§er,’ ethanol

is a very expensive alcohol compared to other kinds of alcohol such as
isopropylalcohol. In addition, ethanol is liable to a special alcohol tax under

certain conditions in several countries.

Therefore, it was an object of the present invention to provide a
nanoemulsion which overcomes the disadvantages of those mentioned in
the prior art and which, in particular, exhibits optimal physical properties
which may improve the stability as well as penetration into cells and tissues,

while at the same time being less expensive than the nanoemulsions of the
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A preferred alcohol having at least 3 carbon atoms within the scope of the
present invention is an alcohol having 3-10 carbon atoms, preferably 3-7

WQAPBHH #ds, more preferably 3-5 carbon atoms, and most BieferByN) 7411404

carbon atoms. Particularly suitable alcohols having 5 carbon atoms are 1-

15 pentanol and/or 4-methyl-2-pentard@.-Suitable alcohols having 4

carbon atoms are 1-butylalcohol, tert-butylalcohol (2-methyl-2-propanol)

siat¥ @f thelarlylalcohol (2-butanol). Most preferred are alcohols having 3
carbon atoms, namely 1-propylalcohol and isopropylalcohol, wherein
isopropylalcohol is preferred. By using a C3-alcohol, in particular,
Thiprobjgatcishaldhi¢ved@dcoeding: teatbe nprésent tirverdemttiyvprdeiding a

e W e z
R R e P Bl EHIERC A )
cafrighcebigbreompoisesd) tksleast ome direplilib campaneokithablaast one
SURLCRID & At #1790 BEAGhESRENAR Wikt eI 17! B BGt Bhe alcohol has
iIsopropanol and ‘ethanol are very similar 25in their physiological an
ateasthreacAsBonAMSopropanol is used as alcohol in the inventive
nanoemulsion, the size of the emulsified particles is smaller-compared to

the use of ethanol. Due to the resulting increased contact surface of the
e dRYROIQEH AYEROWiiseovered dhal Aidiaprsserision aGrerding do the
iﬁr\fépmﬂuﬁwéklﬁ t_bptnaailvqgﬂfriﬁ@aﬁ FRABLIE Kiﬁ?ﬁnim}ﬂ@\f%il@ﬂbﬂi_é‘ﬂicle-
of the nanoemulsion since it is known that the rate of particle agglutination
SRR RUPIRTIng 5 SRAYEUR SIS PREICISES FRAPHIGS G spdmpraved
stabitityagabasteffiectp ohétrationdnts cdils amy tissdus tf tiseshighibehighsion.
hydrophobicity, which may result in a better ability to penetrate through

the lipophilic physiological membranes. Further, isopropanol has a higher
Thscasityuob aft 26mMpon26R))cohibered thierthiaeothiei dipmplyilop cabnPonent, is

id.hi ' [ ' I [ r .

PR3 S M S AR O AR O 1% T e @ X8R by weigh,

mesgilpyederablyclim AYultyewgigahtag8%f Ry preigiioposhmpasidpreferably
fRIRRGIS ?%fﬁrﬁv?ﬂaﬁ% 3y RRKGHY, | BSOS oV RIS BBROWRIRCF the

the costs of ethanol, and free of an additional alcohol tax. TOPreferably,

naRosMRASIoN d sopMRBb AfeABRONEREIR Ot it catEenybatille surfactant
OPSIRRABIARIRY) IS PHPIErADUE PRI A/ AmRRN BT FoitaRielpight to
according to the present invention are physiologically acc%%toable lipids
30Yerbysweight dR ot Reeferablya fioqe ok ¥ i aight derilRé By weight and
mmt?cm:ef?mn;?/lffogidm fbvrinéi%lﬂ/qefi@?/ﬁiltug/fgéigtﬂﬁ, r_ﬁiélw%ﬂsﬁrﬁ Itotal
particularly prefera iglyol (such as Miglyo or Myrito available,
R T e e e
tod, slcpbednisipefarablyilprepertilifigncdrmodhtr ok facaud. 18cs byateight to

rane-forming surf ng i h giipid, a 20 lysophpspholipid
Y S B8 AT S Rk Bt SR R ch Rl ano
ropsie phefierahiyn fsopbetis by veeightgtys 2%oreyp eéighib)yhiasddcinirthe total
“?éiw?%q %gﬁgéq\qms g lecithin has a phosphatidylcholine content of

% by ’

at feast 8 welght, more preferably of at least 90% by weight, and
most preferably of at least 94% by weight. The inventors have found that

The 9"‘1@‘%‘5& BSHRsdlh R PR FrcEAYIGh abe ﬁsnb%mm%xﬁ 3n an

crucial role for the size of the particles of the nanoemulsion. The higher

amewMRbiaf8Te P Weighhte 98 % BYiwrIgHe MaEgareferably,frem 70%
DA VERINEIB SRR By ARAGATEA SOt DPTE M ISR BEY MY veight to 92%

co-surfactant, anionic, nonionic, cationic and/or amphoteric surfactants

by weighipleased.anathsideiaL yisigih ok the, RapRARISIe AduaniagsRusly,
tisiead]se ditley bemswneshleh enaiesnadrmission leads to a nanoemulsion which

is highly tolerable to the skin and does not result in a sticky feel during
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WO 2008/077641PCT/EP2007/011404 - 6 - sulphonates, alkylsulfates
and/or alkyl ether sulfates. Suitable cationic surfactants are quaternary

WQ AR compounds, preferably having one or two hydropR6BERF97{§81404
(e.g. cetyltrimethylammonium bromide and cetyltrimethylammonium
chloride) and/or salts of long-chain pH@ary amines. 5A suitable
amphoteric surfactant is N-(acylamidoalkyl)betaine, N-alkyl-6-
appilvationitvtie skiowhiohdriepxlite. i duéadeHdaeiativelydbw @roportion
Qﬁxara,télet, 5 gro%ﬂﬁne xjde. In the SC(ige of the present invention, a

oM ﬁ@l]? 2 ‘?é)B ﬁﬁ%WBP&@ ed as 01W emulsion-forming

co-surfactant. A suitable nonionic surfactant is selected from the group 10

L A .

ucoside d glucami y acl ygrl1yc lethe ylen
mnqdnipam)ésngsovfmletarkbch pnipmhramelﬁgiynérgl fsm;famiintﬁsmndfgay O/W-
ej‘%lﬂ B%?S{ﬁﬂﬂ © %%%sﬁ?@%@fﬁl?fedﬁ@b&%ﬁﬁfu}‘a% d SFeEoifbGht of
p ethoxyla fe

articularly preferre ed sorbitane™tatty acid ester Is
mepdiyangeidniing sutfastanin D0Memisioriforatingbtorasgiastant @mges
S i t ont | ' .

L o e et PO g 4
te@@ihbly a 5 mM to 30 mM phosphate buffer and most preferably 10 mM
phosphate buffer. The pH value of the phosphate buffer preferably ranges
from pH 4 to pH 8, more preferably from pH 5 to pH 7, and is most
Pprm%ﬁsﬂrra |8 vigHRE I5a%ha wAFBPOSRIPTBR préthiniigarReope of the

prBssRbaiR Enlien issPErTesdun SlaibriAgiBUTe deamehanis)airsfrably 3-7 -
injections, more referabl%/ 25t\ﬁ/art1%r or Injections. The mean dlamete{ of v 3
RO AL JRRIEe R R TRR Y CRERAN (RRBS ALY iIT S PISS6RP!Y
catbarTestoaidy PanivuiadY Goitableosicotedty idyiegsShearBOR atems are 1-
articular, up o 90 nm, preferably up to 0. 30 still more preferaply 1
FRETRAED A St DBy BT b BB R PleRBTR R o BT
diversaapdricibdatcprest ridrybutylaidisipel ¢ 2-amet yll@rsr Gzarssipand/or sec-
tribution : ot of o ) o i AN
ISR (B e R S A hV] 5 B8R atoms,
naewsyrddprppyéatoettal dasfdiyisapriepidalcotate mae@irs isaptpxlridohol is

orgglat egtresc : statistic i :
%%%%gén%ﬁr@rﬁtiglegsgﬁﬁggmﬁ_bégz? r%@tﬁg%d %al ed pgﬁllgg)em n the
invgRb¥eweaneeedisieRutbe iPwRaentdAvertars thayee sineavaretodhat the
rddehRisigneshelvbe Pressatdy SulaRIs 3RV faai6wspraErierR-size
of the nanoemulsion according to the invention, comprising the following

distriution 8%iWey A5 ARRBYESSiaRifRNS BroGARRNSRGReRetration into

tis8NPsI o phtedsto ifelinaRbEM GRdPRNeNthatdeae enthelHRARNGethanol
at least one_10 alcohol, wherein the at least one alc h%%has iat least three

AR Ao SRS THIRRS PR 25UE8RLRANBLARAINERY G ive Ty similar
isanear ohypétsldyicay ameshigngitze feateesulsion, the components of the
carrier are provided in the aqueous component and the mixture is
converted into a nanoemulsion by intensive or gentle homogenization.
Winenogepicaiamoiriayusedasiattohyl i6 fhe énuemntiee nacoemelsiaty the size
ilabl ogeni Afte eparation e i r
i RS B S B RO T O b IGE 10
the mesulting dodrepgednoandgehisarfane of thee pancemulsiarewith the skin,
e ion. ISj y4 [ iCe
PR T AR B ) SRR iz i
abggidggiqh\eecfgﬁgasiﬁm{pg@m(gtgbﬁy@ftme nanoemulsion since it is known

that the rate of particle agglutination ultimately leading to phase separation
increases with the particle size. The advantageous effects of isopropanol
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process of preparation are decisive for the final size and particle-size

distribution of the emulsified particles in the nanoemulsion. Particularly, 25
WQ2H§ératidle and homogenisation conditions during step ¢ pleRCa/FRYY7/011404

role. Step c is carried out at a temperature between 50 to 60 C. All

ingredients are previously heated up {&this temperature. The container

and the mixer should also be optimized to achieve a very fast

r?@@@é&llﬁbﬁdﬂi&ﬂsr@ﬁﬂgﬁgﬁ?ﬂmal f %Mtﬂw,smaﬁs?\ayqidﬁw inda better
ormation of foam. See e, 1 for 30 an illustration of such procedure
A P B A A Rt e PSR GHGH TSI bABOSe Further,
iSoigfopasonteas ashiy e vipsesity ¢opoat @R @62 B4 compared to ethanol
2008/Q77641PCT/ER2007/Q11404 - 8 - A further ect of the present
(TRERRH P 2hat TN o PP S (R LSRRI ADR LT ER g 3R for
artvetitiv s tabilzatiolsorechaeisveininameemersidsisnas visedsiyréwices the
field,of cosmetics. e.d. ag aptizagin n it groyide el

R o MoRulich A TRt sAseHl88 &t omReatl thgared o
ali@vehtsptoatiit ity pesilahte ratmedativisip topraddis, avbjeheis abowty1/3 of the
ditealp dinlanse A0 AN ahdRY SelRgguisitiers that are
considered as Ifritating. The inventive nanoemulsion retains the desirable
transparency or translucency, it is able to accommodate a reasonable

PYERYILRS, aIGS RN SHECHFEINTREO COMPORERIS o W 1irrier of the

_remaining stable, mild and gentle on the skin of the user due to the low .
Ve thfeeaRARIAYIEPhdsni HiRiE, uge WRIsERAI poARd/Rr 1A casimal oil

SAEABRICHIdS PassRIgifg ¢l npve- thsvaRaticivatibACt R agyisisledically
as emollients, flavors, colorants, fragrances, gellants, thickeners

. rs, . .
ARlgs HRifthe Sueh whRh SRFEMIEeIRMRA e Ghe & prgm)(,lglycenn
(ARjhedadedpr HH purtallesneeityliv pardfoarsapryidadigessitetodnd/or a

tQ avoid.choosing components that will interfere with the, clarit e .
B BTG RCArE Hhe YORY o G 28, BN 12 geMyrito
Ftsumaildisleie sprapnaHengelih Seitabloeegetatiis arat rerinsaheils e.g. are
SRR ISR, OEEE%'Q{ er'g!e'%ﬂlﬁ‘ | '?5@@8@‘&8”&%n@%?c%%%%%ﬁ?ﬁ?
agents sucn’as benzophenones, 20avobenzdnes, cinnamates, salicylates
and the like. The nanoemulsions may also be employed in pharmaceutical

0 [tions, i ' g n the.mapufa -
fo&ﬁ%‘?gcarﬂ‘egrﬁ{ ?grt eft%}e%}éﬁntb(ﬁ‘g%?%%log%al (%segsw‘eég ué%l%lg > @
lysepbasphalipisl, 28 meramidekanrgdars an maxtuigathecanic Brafesably, the

SiﬁﬂEﬁBSiQS%&iﬂfﬁdcWitEeﬁﬁJl'a‘Wr?"fﬁfﬁ‘ﬁ%?H@%% GMAeAPeaYRE, more
Preferably, the tumor disease is selected from the group consisting 0
nsatefakdy hedpeithin savnissiiBy carcinoma, Morbus Bowen, vulvar
intraepithelial neoplasia (VIN) or a nodular or subcutaneous cancer
disease. Further, the nanoemulsion js suit téle for 30 the trﬁfltm ntof
Ririerabbo dhfoleaihin das.a phesppalidyiaanins, frptentinil JgasiBo% by
mwlﬁ@&m%mmweﬁtiMﬁgww@mmMoﬁwmmwof at
nano ion, the fransepidermal lgss of water can Qe influence I
R S TR N AN L P ALD e lgpthin,
reamdeits, pleosphalidydeh olisescentent hpdayseacrdeial atles foarthe size of the
affected antageously, A further as f the pr I PN rel
e e e urans TS FRast e  sprRty Cho E S of
thgdecithinhihecspediethis thengixsitbths particeiatf thehargemulsion.
pharmaceutical and/or cosmetic composition, e.g. for application to the
skin or hair. The nanoemulsions of the invention comprised in said
A@rﬂﬁ\éimslpi@wﬁmivgrwefﬁuéﬁcmwewWﬁmwmﬂmd@q&m@ gnd/or
a%BK%%?EPQJ RIS SPL AGiVERIAUSWRAL X0 BiGukPEthEIE U &iitable

agents for the eradication of age spots, keratoses and wrinkles,

afhenie sicsudaetantsicsathti-80aP g mkYPRDZR IS aISUiPhoNaies, alkane
agents, antifungal agents, antiviral agents, anti-dandruff agents,

antidermatitis agents, antipruritic agents, anti-emetics, antimotion sickness
agents, anti-inflammatory agents, anti-hyperkeratolytic agents, anti-dry

skin 15 agents, antiperspirants, antipsoriatic agents, antiseborrheic

agents, hair conditioners and hair treatment agents, anti-aging agents,
antiwrinkle aneante antiacthmatic acdente and bronchodilatore <iinecreen
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20cardiovascular agents, clotrimazole, ketokonazole, miconazole,
griseofulvin, hydroxyzine, diphenhydramine, pramoxine, lidocaine,

W P8t dhepivacaine, monobenzone, erythromycin, tetracy&§rigEP2007/011404
clindamycin, kanamycin, meclocyline, hydroquinone, minocycline,
naproxen, ibuprofen, theophylin, cromglyn, albuterol, topical steroids such
as hydrocortisone, 25 hydrocortisone 21-acetate, hydrocortisone
17-valerate, an drocortisQn - at t ong.v (€, i

B o Y SR S SR SR cationic

saifaetasts preproatesaryravyhpeiuRiceomprandsnpretarabiyibaving one or

TR GO AR AN Fomie anc
cetyltdmethulesnimanisievehioadednnd/ar als GhdRPSSEPEsRIETRYYIAMINeS.

particular, an estherification.qQ ami . B-am| inic agi a_
R TTRE. SRR IREHS i e gto o ey R FCARBIHT Fi:8uy1-p
amtoyropiopaihandist paeievesl exideteAs suddblarbiockeesimpelyiser, for

The 5§ derivatizatign ma nder d.al 0 :
XA O BORIE NS CEPLS ity e LB oh hel BRISERE Hteption,
nonaain|getfactaotbis urarticutaily apreiereh@s §WeaswIsien-érmipg co-

s&@é%??ﬁ[’.hyﬂn éﬁrﬁgﬂ% aniYRAgE N arRRiaRie vy linie IR T R TR Egroup

ereof is especially preferred. 10 5-Aminolevulinic acid is used as a

consistign vk fafty ofgieohedyraivg'yselaierrnattdphent! iRalyglyrolpther,
IKOBGHRAIURS SRS Teatthedernigigehmiddiemty RIS pogRAPESRther, ethylen

malignant diseases which are associated with cell proliferation %Ta|yl reL
OXIPERTARYSRS e RRKPEhH M ARINYNCRr Ak AR e s[RI, acid
Q?E??]&érngsﬁgthm_ 1318915, Q@M@h qa%zaazﬁaaﬁ@ét&hcfogﬁm ). A
of photodynamic therapy is pased on the introduction_of a so-calle .
pﬁﬁﬁ%@%ﬂ%itizm&féﬁ intStE@%%ﬁ?ﬁied ﬁ%bga{ﬂ% sJBéXque%‘f'dadigt%ﬁr 1S
paitioligbtiafieperepriitansaneleogibate ondestprefasblyrRbly sorbate80a
cytotoxically active agent which, in turn, causes the destruction of the 20
cell. The selectivity of this method is due to the enhanced concentration of -
the sens_itizing agentin fast-prolif_ergting or lesioned cell_s_in cor_npari;on to
THAMALASSHE: EHHRBRARE df et Rl RRAOSE I rdsitaf htion
a characteristic fluorescence radiation which can be used for diagnostic
Poefpeszy, m_re_naﬁe;ﬁe_?fdyaebamgepréwﬁt%mnglﬁel|é<.>_VZ5_Sa't content, more
pPeARMNEYUENIRIACE S0AMRNEPRRNMS BRHaN an o Rk iSprershensizetd mM
from %chme and succinyl-CoA within the cells. Within the scop%of heme

phiesphateskufiics pfoe Ritokalie IR fcRNeRRAL QKith ARG REL, ranges
fishepred frpHoBaMiBrigdiBIRaBRIdrEmABIABAO0DH thesrebizveTéed prisferably
heme. 30 This control mechanism is cjrcumvented by exogenoysly - .
TR P SR Retrc s alSr e eCLinh RIERAG sPhnsalgtgibrger i
prisfetalsly steitlasesionizdirienat andfopwatyriod hjSatiomshenore preferably
degradation of protoporphyrin 1X is further inhibited by the natural control
Wﬂg%rh iéﬂﬁ?ﬂénﬁNO 20081077641PCT/EP2007/011404 compound
becomes concentrated in the cells. When irradiated with light,
THSIRABRYIRIN SPIBHOHaIAR, RARBIORBAMRIERY JridBEn Hdulsion
and consequently acts as a photosensitizer for the photodynamic therapy.
(pSyesnmiespiticatiom db5Zhfinonyulreiesakiyardtigavcid@e2Qfhrn, more

GRS S REECToWAIE) SARRGISH G POPH iaBi pRRY G81 S i,

_ g. A number of invest%fltions using toplcalléflpplicab
stilhmprsevigfarabbid BonpdeitRth e mrcantb mestoprairs ahlyr IR 35 nm.

ThessideatgmiapmharanBedaabpanicry I éaidby Trsnbwigeriticand
acid employed is in the 10 form of an oil-in-water emulsiq ,%lffer nces
falla s PHERE SR IRt FCRE IS b B SRR RRSclsy gl the
i éiemestdbeenshighbympiaies ehthibedarseotlighidistbutizoh, Buhich is
Thiele et al. (H+G, Vol. 69, No. 3, pp 161-164 (1994)) describe
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15investigations which involve using 20% 6-aminolevulinic acid in the form
of an oil-in-water emulsion, with a penetration period of from 5 to 6 h, and

WQgHseydettly irradiating with an argon ion-pumped dye laser {ER{ERI887/011404

peak 630 nm) giving a cumulative total dose of from 50 to 100 J/cm2.
20Wolf et al. (Journal of the American Academy of Dermatology, Vol. 28,
pp. 17-21, 1993) describe investigations which involve using 20% 5-

. e acid i mulsion, v
BRI " BT ool Bt WA IAC SEAMAARR. SOTS) falso, galled
pigatogiveagrelaiiend sresimsaeRy JEGS XL 1bie)/statisticad tapalysigeof the
SUPRHARIPBP M RREEIEs REpUIR Ak A Y ARSI ERIREB AFREESHimber-

potential of photodynamic therapy u5|r_1% 5-aminolevulinic acid, oilin-water

waiahirmh distiliiion iaracrridabae MR P SREL ADXAMIS. 30For
example, M. Novo Rodriguez et al. (SPIE, Vol. 2371, pp. 204-209)
showed that, in the high concentrations required for a clinical application,

AdHIRRERHIRCL G 18 RERIREtINYGIUoNS'S ARIRERS S9felhie: Prspation of

thl MR rRWEh thedB el & ehaPipVeA b 2. B nsatisiag e fetlulidrmgesteps:
on{lg W _20081077641PCT/EP2007/8\/1}$404 - 1§,- obtained. at a .. ¢
T REOMITIRG 5 SRISOYSCOPIRAREM A PEPYIE NG ife FULR e SHRAFING @
leastliboes fipophilizo o apoiim, 0bb-astotma isucfactdnE ciralinatalesst one

it will.i b t ide al itions i
AR el R A R R bR e TR Bl foms.
andld) sukitigrthéaqueds stabipdoeatpefistepvaicwithithtbecdimensibatep b).
5 SR oA O el COMOonIE B, (i S brovided
i5-theingleeausicariponent angitkeyaiklie i GRYenirA (0P Anesaemulsion

B)smersior s Ao nBIRGIRNIZGSR. SO ShRABR K B At out,

combination with Novion AA-1, alpol acrylic acid, at a pH <b.
a

fauexamplet by, oemersially, axailable, heymnaerigepp. Allgribg) preparation
SHSHESRASEAORSBAIC GHAB? CRIHAINEY MmamiReisiHiRicRs]H Be walbaa, the

the use thereof in photodynamic therapy, without further specifying the
RIGRENER ARl I8 aRt aRREABHStE thrhasmaaRRiFRLON.
nanoemulsion and 5- aminolevulinic acid, wherein the nanoemulsion

onsists of egg lecithin (83 %,. . )
'Fhe process tor tﬁe pr parz;uon of a nanoemulsion preferably is performed

under aseptic conditions, e.g. using a laminar flow hood.

The inventors found out that, besides the composition, some steps of the
process of preparation are decisive for the final size and particle-size
distribution of the emulsified particles in the nanoemulsion. Particularly,
temperature and homogenisation conditions during step ¢ play a major role.
Step c is carried out at a temperature between 50 to 60 °C. All ingredients
are previously heated up to this temperature. The container and the mixer
should also be optimized to achieve a very fast homogenous mixture of the
components (within seconds) avoiding formation of foam. See Example 1 for
an illustration of such procedure. Alternatively, the homogenization does not
require high shear devices such as sonicators or high-pressure

homogenizers.
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20 phosphatidylcholine), Miglyol 812 (triglyceride) and polysorbate 80 in
20 mM phosphate buffer (see Example 1 of WO 00/28971), but no alcohol

WO Hd 5olvent. Nanocolloid formulations containing egg |8ETHFP Y L1404

emulsifier, however, suffer from the disadvantage that they are markedly

stronger colored than 5-aminolevulini_08a9id nanoemulsions containing soy

lecithin as 25 an emulsifier. The colorthange in the formulation

correlates with the formation rﬁ&a degqradation product of the Ctiﬁo?%e t
u

A TURTRG BSBRTCLRE PTETS o BB AR ARNR s metic
derimpaisitions contaprisingggtreithimvientives coasmemailsioaducEdle  inventive

rRPROHALS S e DR, g ?%%C§é“d‘é§'f6%%%?é%#?§2%?£§?§%%e;t
it iptovidesl indu bramslocepti A cétntheeti at can be
aﬁ% T;'; mgg%ﬁfg‘;ﬁ“ qg:m | ﬂlma s%?ﬁséiimﬂ il provides a
uﬁﬁﬁou%h%h\é penetration d%p rk?){fgtﬁ'é light used for activatlng%e _
systeosimsicne delitateahalanicay whighbas elativelddepjayrlg Riyemulsifiers

RS yasaduiRerARIGALOT R RFRRGRIVEVAGHIRRURYCPetains the

compositions comprising 5-aminolevulinic acid, which, at least partially,

deairablec HRNRPBIANEYs 8L HARKYGENEY sihidSorahieado 165ECBITIRGRE 2
R BrRRAAT HivBDHebihisdiiResissaehieve drby RisvEd ngrarRoisPRERs, while
comprising the inventive nanoemulsion angg%-aﬁlglevulm C afld a low level
reBIRING SHRBIE SN ABR SRTHEHMAD G SN PAINGEHFE LEHR G oW leve
STOBIROKEIRES, Hisr afpryartsidsm egsad vinthgefinalppreltiets initthespast  of
to stabjlity, penetration into tissues gs well as,lower costs of the
PSRRI ROSIRIR e N8R TRGREHIG Srasnracive Sosnis such as
araisllieriay g fibsives, of tiksaets Afepgrficaste galtimts athlsk@mésandunscreens
between aminolevulinig acid and th rticl f Isian,:
aﬂﬁiﬁﬁa@%’-a‘%ﬁhﬁﬁe@ﬂ ir%ca?ci%?ea qﬁgﬁgﬁté%,spﬁgc rsgéﬁfae#d%)r%émarly for
toptabativsrineticopLispasash sanal mw’dmﬂemﬁs mas_ter_&wﬂﬁie choosing
c%?ﬂrﬁgﬁg}%eﬁw% R (A tH BB R BIAURY YIRS ITiRe final product
transported by the

the particles while it is not contained within the core of th

qeartiaks trexfioem &hm ik ARSI A9tieP: SRl SeAYMOhHQUFLSH i @among
JAREislemdiR ledeie e ioms SRMRE hanHAAMMINK GHEAGTHA G Ve BliéRT may

monolayer. In conventional nanoemulsions, in contrasgt therejo, tr;_%g}qu is

ipeAtRRIAENSRE tRY IiTPED S UREESE A iRBE P nSHEBM AR enones,
aVeBBIsHYs s daatelusnidyritteaiakiiey likeS-aminolevulinic acid

can be considerably increased when the 5-aminolevulinic acid is
formulated with 30 the inventive nanoemulsion comprising at least one

Hh@héhWéhhlbmetdmtaiwbeWm Hatentheendisl nofopbsgions,
A 5 L B P 6 o
frOtRe 0 & EGiTT &t POfT/B6rp0ainiogicil4 disgases such as neurodermatitis,
psoriasis, keratosis, in particular, actinic keratosis, and diseases associated
with cell proliferation such as tumor diseases. Preferably, the tumor disease
is selected from the group consisting of basal cell carcinoma, squamous cell
carcinoma, Morbus Bowen, vulvar intraepithelial neoplasia (VIN) or a nodular
or subcutaneous cancer disease. Further, the nanoemulsion is suitable for
the treatment of virus-associated diseases caused by a human papilloma
virus such as Condylomata acuminata. By incorporating the lipophilic
component of the nanoemulsion, the transepidermal loss of water can be

influenced advantageously, i.e. the barrier function of the skin can be
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It also turned out, surprisingly, that an improved cell and tissue
penetration can be achieved with the nanoemulsions according to the

WoRISHIGThHesulting in more deeply lying diseases and/or diseBSEERAIA7/011404

higher layer thicknesses 5 also becoming accessible to treatment. The
greater penetration depths were surprising especially because it had
previously been assumed that, due to ffs small size, 5-aminolevulinic acid
would in any case be readily able to penetrate through a damaged .
RBRAFL AL ST RSP LSRR8, B ALb G PBM R matits can
beftsfeataidoadvantageotsiys stages and tumors. 10 A third surprising

advantage is that, when formulated with nanosomes according to the

invention, 5-aminolevulinic acid is evidently taken up very efficiently from

AfHfarthés. aspedirstl\the pressntdnyentiprs selate$y{ot anceme dsitichecomprising
enetratign period. | fime_between in compe@sitio

T SRt ST ol L S ARRC N R PeEpact the

adistpesiteief ior partjculary Aselil rsgahpharmesersiaatprng/engcgsmetic
n?ﬁ&' ulinge ggid katiBi? & lHEediGR!Is AdiFOTHY HigRGmulsions of

c:gml o%%lﬁri{higgiid to PpIX within the cells is enhanced with increasing

theriprantiopreospRisad,hsaid ABRARIINDS RigYdmhaxer&iticiemidalivery
SEEAANBIOe WiHEC\ e Bl BRSRMIBDAGEIR0. ERAMBIESSORERY BIRANS that

of the nanoemulsions of the invention which comprise an alcohg(l having at

Tiasbe el BEHIS ATPaI o e REARALPT 8208 SRALEE10ses and

vinvE§NZRalgesiesshinestietiebin iarepasagats civibrgtatialsjcin-yeast
selected from 5-am"nolevulinic acid, or a derivative, a prefu sor anﬁ/or & ot
Blhgan i pbents.

39e0iBolit@MHEHIgR D RYRAMR: iAWY AR as a d|5"$
anigsthestitatageotsheaatipnaridico wgehts,aatiedevetick, 3ntoumbtion sickness
bstituted.wi t Ikl ] -ef i .
e O AR 2o B R e Zgents! Ehiltry sicn
aygetitglamitipevstimandsjd anlipsteiatitizagentmaphiisebgerbgiodagentss hair

deadditi alkv] o
SR T A SRR e,
agantencaatissdnaticoagenisdardobrrashodiaiate sHIREALRH iAgLEER, anti-
HER RO PQGERED é&inW@ﬁ@Nﬁg?Qﬁjﬁrﬁs?}@@Bﬁ@%ﬁﬁ@dg s, vitamins,

derivative thereof is especially preferred. The size of the emulsified .
qesticasterrie MATBIGRERIJRTRAINSBHARs AR relinRie AGisbaadisdinakiieical
cHEGINASBURIn Rt asR RRtimIg e RetskonaZold) anpazele) Sgristoasivin,
the viscaosity of the composition, For example, good results were obtained .
'Wﬁﬁ‘%‘Y%lHSemuI%ﬁ‘?&%ﬁ%ﬂ%‘?ﬁositﬂ? mPad%{&H KeragocaINe:

rRepivicdinaetemoiiesetizand,00 evythtOreirgmoiattadyalities agdindamycin,
referably 5-aminoleyulini¢ acgid, in.the composition. essentiall e
I ARV e A D S B TRBLPET dgubrofen.
thedphflthe sctirobgenslbatediortopicaitsterids afunb casniysitiocodisone,
resent. Higher.or | 0S r it
BRGNS & S eTa e TRaRA i 4 1R " By BEtsone
oohudyrtate,withetlaotedyasarie thaalpyatehe ibetamethasapesitigiproprionate,
REFRIABI MY SUERSHiGRMPHISS R dRRSE ONEIRERRSER IS SBHHARSS! BBRzZOy!

solvent. 20 In a partlcularfy preferred embodiment, the compositionis |
reraxidaesratamiten roRFaNAlPh fEAmBebRERRVEAMhfipalmitate, vitamin
EQ RS gRRE Sniviciaa Bherasithan. While the particle size of the

nanoemulsion in the form of a gel is also preferably less than 100 nm, the
viscosity is considerably higher, e.g.

In a preferred embodiment of the present invention the active agent is

selected from the group consisting of 5-aminolevulinic acid, a derivative,
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25500 to 2000 mPas. A further aspect of the present invention is a
pharmaceutical, cosmetic and/or diagnostic composition which comprises

WerR89%0&Hthe composition. In this case, the composition can RSchtfRAy/011404

comprise cosmetically and/or 30 pharmaceutically acceptable additives

and/or excipients, in particular, substah@es commonly used in cosmetics

or pharmacy. Examples of such substances are buffers, stabilizers,

mediicu amdleifienstatiokitndhereo!.Fu Pedvativetdmdesiben uadersigod as

canstituents whi Y/ : / i ini
f Eills ?&96 Ot 345hindRevulinic

%ﬂaﬁhgcg&%gﬂyg%?aéﬁa%%%hﬁc@ﬁﬂ%{nﬁ e anld prBeferany free of

acid sbstitsietivvittonseniie, pikxlgeupsRartaiasivacetmbinydts. one

'”eﬁgﬂgg,%&g%&arﬂb%@ig%mamkﬁvﬁlé{%nﬁﬁ@vmﬁn&c&tﬁe, The

e maceutical and/or diagnostic preparation can contain further

detjvedizatioor anayadetivad arstardralse cpsafialh ke prelexssy and gddition
églﬁgaéﬁﬂdgrﬁfser@Q'IY'atE%Weaitmsmt,ﬁééuiéoﬁf sRaNi-srbtabolite”
ul

e liquids within the sCope of the present invention are selected frorn .
are tpdvp wodsksiagdes ssibatANGRerEPINSHREJE @ SelhintoRoigRgrPhymn
190 PAY S0 e LihenhRsoHRInSIEUaNA G Atk Brid durivativectisenisf i dupecially

present invention are selected from the group consisting of an ointment, a
Riifemed1W emulsion), a fatty cream (W/O emulsion), a gel, a lotion, a
foam, a paste, and/or a suspension. 15For dermatological and

e e e B N 0 i
tREFaEYSTHRIORSTiAsIE Wierispp sy spdoimising ynethiot dog theotegstnent of
th tive f f lication desired. f : :
SHeserh orprme R L B L Qivegiset filich 3¢ SiSociated with
detpiolifevatiorc (Raylpe i ared Beomen &R1020@21elnuntatied Regaatological
tisspie. Saig.yiscosit hepl ' beask i )
ERIBRDTs e Pl e e el T 202
2368 iEhapdiociplshcbrbbtoitnasicntherppy i basadienstha dotraguction of
SRR @&B%g%ﬂggéﬂgr%@ﬂ RO HENRRIo RNy aNnd subsequent

compaosition’is a ge ubit improved-galenic properties compared
rarittation abith dighicofiapptpRiiaielareyelenainif aides tRtrR%aMRce agent

P WS DR IBkRARALERNE aReht YANEHY ifrlaAsccaliRedy thagsssaetion of the

tolerance on the skin, and on mucous membranes. The inventive gel, . .
asbicF B pelanirise bl MaAddR 839 1B HORARGRS/CORERalRNpn ©
tgg/g/%ﬁéﬁ '-htb thﬁ@‘i{q?ﬁié&@ﬂﬂfﬁﬁig@@ﬁﬂ&ﬁ“t 60% b m\r_cej?’fpadson b
% by weight of the active agenf, 1% elg % by wei more
IPERAMRPIS BRI WA RIOBI87 Ves BPEPRRsrL Bk T 10 @
characteristic fluorescence radiation which can be used for diagnostic -

purposes, for example, for detecting proliferating cells.

5.Aminolevulinic acid is an endogenous substance which is synthesized from
glycine and succinyl-CoA within the cells. Within the scope of heme
biosynthesis, the protoporphyrin X, which is photoactive to a high degree, is
formed from 5-aminolevulinic acid (5-ALA) and is then converted into heme.

This control mechanism is circumvented by exogenously administering
synthetically preparéd 5-aminolevulinic acid, thereby giving rise to an
increased production of protoporphyrin IX. Since the degradation of
protoporphyrin IX is further inhibited by the natural control mechanism, this
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50% by weight, most preferably 10% by weight to 30% by weight of the

nanoemulsion, 0.01% by weight to 4% by weight, more preferably 1% by
WO T80 by weight of the at least one filling agent, 1% byPWERFA/011404

3% by weight of at least one preservative, based on the total weight of the

5composition, and the balance being the at least one solvent. A further

aspect of the present invention is a process for the preparation of the

coveptived: depositsn conopnisaigdhinfdhentelsstdfbien dyadiatemgdih light,

A0ue ¢ . car] o o

R ot B D o S o, Fefiction and

consesinentaakisas adphietassingitizer forthe ratafyARBHSHReRRY -

mixing the aqueous component of step a) with the carrier of step b), in

order to form a nanoemulsion, d) adding the active agent prior to and/or

Sysietis fapplicaticossaf PramirolRNiNG Asi8AES aRsOEiRtRddHtya number
&defiaa | agfitireandiy exdpiaviniestonts) topidariipplathtion of the

preterably, the active agent in step d) is added after the 15formation o‘
dralg. FABERResi &t inwshaatiensrHaiRgtRcAlly, 2pnligH 'se'ﬁramw
ARdLARpBLERiBRRdEiRNkne@NDIYaIRINEE RBINaF! aHileotheBee ingestigations
component, the carrier and the actéve ent Whichl.are emglo.}fqeq in tlael in the
A IR BRI L AREORANA BR SrATIPAEYINIG A gipioved Ts
fﬁmr?n#fgaﬁsmmm@ abeNfisibhe ditferendébe e2Bhoitvusegarg doeather
with the carrier s preferabl rformed by intensiv ogenjzati .
BRRTURR L AR IO LA D, RO Y AR e M ged) foht
ehpidircadsieat thecd deeofi ighdfanieyleninogenization, preferably after

the homogenization. 25Preferably, air is excluded while carrying out the

process, for example, by means of applying a vacuum and/or a protective
BasTalelestersl. [{ld¢@tioN ol iBSeNoed3o pmidbErittae (8843 Wrmsribe

excluding light. WO 2008/077641P R2007/011404 - 18 -~ The proces
vealiaatats AVIcEn PEPNE LSl G0 R i dcid 0 B8 Tt of
dAramshonameninampRoVRiaNd petetrition steriodhefchostitberts Grh, and

icular, the. acti ' . .
spuabrggggéhglyeifargtcli\ilaetisnugb%ﬁﬂcgﬁ '§r83%q8%t-‘3'¥rﬁtpaé’ée d)llré laser (emission peak

630 nm) giving a cumulative total dose of from 50 to 100 J/em?,

evulinic

Wolf et al. (Journal of the American Academy of Dermatology, Vol. 28, pp.
17-21, 1993) describe investigations which involve using 20% 5-
aminolevulinic acid in the form of an oil-in-water emulsion, with a penetratipn
period of 4, 6 or 8 h, and irradiating with unfiltered light or red light, giving a
light dose of from 30 J/cm? to 100 J/cm?.

Although the investigations disclosed in the prior art clearly demonstrate the
promising potential of photodynamic therapy using 5-aminolevulinic acid, oil-
in-water emulsions known so far suffer from a number of disadvantages.

For example, M. Novo Rodriguez et al. (SPIE, Vol. 2371, pp. 204-209)
showed that, in the high concentrations required for a clinical application,
aminolevulinic acid is unstable in aqueous solutions in a neutral to basic pH
range. During the investigation period of 25 h, satisfactory results are only
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5 general, it has been found that a temperature range of from about 5 to
30 C is suitable. However, processing of additives and/or excipients

WQHIRH Tirtéxample, are mixed first and homogenized where RSFrEBHYE011404
in a separate mixture, and only after that added to the composition, also
can be carried out at higher temperatui@s; for example, up to about 70 C.
Especially for 10 pharmaceutical application, care is taken to ensure that

Imedinadtiaupsshssneratisiieo Ibandiay stpHob By tinhichatzreadpedified as
by maintaining sterile process conditions, op/and by means of a jlizatiqn

o e e R
ERiTEASiion, ishowtsvehly it sedllainarderegeindageecesgafyr doadicavige also

of age spots, wrinkles.apd/or agains kin [ f
ERGBGRON, SdURNR o ey Enon raddby RRIBHATE ta e Used
Choryorlive thersp&lLAiSohaitosliayesterbecstabladena pesiagdpuhigh is in
&r{a% noemulsiqn to kcsawr;l;g t noemulsion according to the invention '
@Sﬂ%?gygdvfﬁa € case o'?eﬂ?diseases whose control comprises

inhibiting the proliferation of, or destroying, cells or tissues by

hotoactivafi ensiti ich g ?{.ﬂ%ro S-gawngy uliueatidescrib
Qhevgg g&%e%i’n@érﬁ%ﬁéﬁ?npﬁ e virpsjésggcigggwg@asﬂeg?v_\zth ?ﬁe?_” ¢
ivivestigationsiyeteiing Joldbe dapiralireRlicatioss Al SranmiagieyHinigacidin a
HRY Mesiyisferrhly. thapitstionsatiies dissosnés ©estyRmatiation for

acuminate. ondylomata acuminata is defined as benign epithelioma?l% .
wisintpinegdhen BRI AheBiRaleNHip kb RSIR &7 3 ShRRAHPRHth Novion
Rﬂt-hl?%eﬂdi%\ﬂ?éﬂfé 539, heppiragillorna virus (HPV) type 6, 11 and 42.

In the course of the disease, papules in the size of a pinhead develop
cauliflower- and cock's comb-like papillary proliferations. WO

RAARHARRELL BC [RrRa1683y. 4061 197, TNe.GornPas|tipps 248254) disclose

invention are also suitable for treating dermatalagical diseases such.a
pRacQlloid Jotionsy ﬁﬁt’l’lt?g]’%s% HCJgHHrp@ergﬁgéisat?einwge?lesééci@ﬂﬁ/ use
pisieor. grstoeyeiatiesthésapywainousioehenspecifidng tedemuision.

situ. Actinic keratosis is a proliferation of 5 transformed keratinocytes

which is limited to epidermis. Actinic keratosis is induced predominantly by
WO010i0/28974udetrribes/icompatitians egraprisingualiganeesyusinejand S-
solar keratosis). Actini QOS] i itsel j S °
AREYEITIE e T e BT oR LoP SR PERY fecithin (63 %

plwsehatidgdhatine), Mighyad @12 (ttgiyesiitsne prlyspibataihied0 mM
}et?trélﬁﬁtgﬂﬁfgro(fs ‘giﬁﬁ%%%@f%w%mgﬁﬁd&ﬁ"rmc&iaiﬁapis used

for t
%?‘n%s ) at case, t otosensitizer is concentrated tg a_particularly

agsoleentNanorsllnid-fasauationseniaiping @gedesihipirs an-pipulsifier,
OB Sl SR CRGIRItIRNGidavealRagR etRaN BBy Rifg SHERRIIIPT stronger

treating tumor diseases such as basal cell adenoma, squamous ceIII ithi
colaiadrthan/Braminsigyeiiniciasio AN MUIRIPAS SRR T O gRIhIn as
BRJUIRLAIRGRT SHRSUEBISPUSHRHIRE ifisBRs eforReAa6IS isorretatesplitbl the
a 20non-tumorous disease assoaate(% with increased c}ig [%rolife atio

d

formatiathetadirgsadation eradHc el d05.RENe AERNHIETRR evtlinic acid.
trqatreeBeotbaskidell asisredrom Besahesibedarisiva pohatationzebataining

an epithelial tumor which ws local-invasiyely and dgstructively,. . .
ﬁ%é@@ﬁrﬁ'ﬁefﬁgfﬁ¥&e§°5%r€ﬁ9l&r§ s éﬁ?ﬁ%&@é‘re&is%%{‘ Aevyilinic
A6 VOMPalen 2o foirifufations looataihi@g k0)inetithireas ancenudgifegion,
especially in the region of the forehead, canthus and nose. In the case of
unfavorable progression, tissue destruction and even death result, e.g. by
bone and vascular erosion and bleeding associated therewith, as well as

S invasion. Basal cell, 30 ig) enerative,inati
R RPN A S U T S bination
witht Shasatinolewdihiiacitide $hat tenpasetiationldsrinLl thaiphatesensitizer
normally lose their division capacity when passing through the epidermis,
decay and reform the corneum,
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WO 20081077641PCT/EP2007/011404 - 20 - basalioma cells maintain
their division capacity and are no longer capable of forming a horny layer.

WOarH§A/éetion further relates to the use of the nanoemulsion RECIFRHY 1911404

the 5invention for the manufacture of a medicament in photodynamic
therapy. 5 Thus, treatment of the abovi3rientioned diseases is effected,
for example, by topically applying a nanoemulsion which contains the

indavthagdamaged lisstRdR M RPERER! 2 A Rissslterthd iAisaRRee, tissue is
SHIBRADRIIRY BROAGEHARIE HABEAY P IJRR Sraftinalpativiciagitscalthough the

penetrate into the tissue 10 which is being treated. Eurin the incubation,

reRatiaUAT (B cakdhe el RS ol FRUralRg) (5 RetsP s g dvould

BRI &rdatmerdesiimBrevgssamyingeaiehde premature activation.
After the incubation period, which is generally from about 1 to 8 h and

usually about 4 h, has expired, the tissue is irradiated with an adequate

YRefcfhradiftiavagsing futivlersobjeet bh héapiretight simvertdncltaleprovide

lamps emitting white light and also monachromatic light sources. Th .

?QHmt'B@e§8FBW§H‘%II AP \éu%m?orﬁcé ’ou\%’gtf Tchh i%asfv atially,

306rdere ther lauwinadisadidanthge siafitbeagiatging the Braminolevulinic

acid gel according to the 20 invention relates to the detection of the

presence of proliferating cells in a sample, for example in a tissue sample.

Regontiong i$ddbedpreset dinvelption dbisrabiech jsheokiavsidzby, whtiding a
roduced b i N 8958hJe LR IBAC S f%inolevulinic

g%’rnn %?('eﬁf v%it?%@ﬁrﬁ%f@eﬁé.g;qrﬁgqa& tﬁ% active agent is

scimiactisnivalyecidrestrser psiieeRalaboldeothereRipamRntiveagert. In
Fraent [ pNshia Lh s elsiizeaRBRER caBcaRtRieB s PR8perties with

determined'by means of photodiagnostic methods, for example,

gnost by
iespRelng vtabilis reeneirationy i disssesoonvahAmhdawennPse of the

- iemaRrs e BiRtienAselRBd byitbelwipsAspires: 8 fninolevulinic acid

nanoemulsions according to the invention are particularly suitable for use
i@ tﬂﬂﬁhﬁﬁ%@ﬁ%&%’.eWO 20081077641PCT/EP2007/011404 - 21 -
according to the invention comprising the inventive nanoemulsion and 5-
aminolevulinic acid, a derivative, precyrsor and/or metabolite thereaf
BERGUS,HTIRGDAIRS L B B R A DI A and the
saksiRIteReExemples cbinasauxiianparticiace Sammolsadiniel acid, a
hotoresist covering 5 material sych.as a plastic.film.which is ied Q.
A BESFURAS ARETard ARSI s e L e e o
fReordeiottolggentgirertiedurevantpatitclds ligit, dhe meanedonusiathingl hus,
the covering.materjal oy else LARPIYI emulsion t :
OGRS RS Wi TE LRSS IR 128 dfined
withmabmdfoﬁheami@aerr_ﬁatblelgiegh_'tﬂi@@sdi_aﬁoﬂﬁ_ﬂhl&iké@ééd outside
e p‘:’&hpcﬁjﬁrc?egrawgr@t'ﬁﬁe??%mﬂ%' AN SIHIRBIBvulinic acid and
pharmaceutically effective amount of the inventive composition to a
thebjptemmondlgysedn PeaeeatinnahaanerBLsSiansafantiasidhereto, the

Heiaebhntitenansd ahRiesersistitie PARRIBS By ARt FelaitsHS. a

composition comprising an active agent selected from the group
consisting of 5-aminolevulinic acid, a derivative, precursor and/or

SIRFHRGHEYNRRSE BRER foRRETRHISIAG, SYASHRYN SR & RanipRIRGIRIC acid can

comprises an alcohol. Preferably, the composijtion and, in particular, t

J { ,, e .
briseasideiahivinceraspthwben e SramingiRudiNG afiHdRdArmulated with
ReiRradhvERErMRISES Q1A pRsRGistcrrappeeR alsthbhileich dres at

surfactant. . )
least three carbon atoms. While the reasons for this are not known, it
appears that a microenvironment created by nanosomes has a particularly

favorable effect on the stability of 5-aminolevulinic acid.
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5-aminolevulinic acid, a derivative, precursor and/or metabolite thereof
which 10 is suitable for being applied topically is used. "Derivative" is to

Wo200#HBEIEtbod as being, in particular, an estherification of theP&HFRZYrBld404

of 5- aminolevulinic acid substituted with one or two alkyl groups,
particularly preferably with one methyl t4cup. Most preferred is
5-aminolevulinic acid or 5-methylaminolevulinic acid. The derivatization
may be understood also as 15 salts complexes and addition compounds

Rl e Gl ST 0, a1 FOBIEHES Rl ALHL S RHaLp e lraton

&t \seagehicvethvibldliclinimaeiholsiond/@ccording to the invention, resulting

20081077641PCT/EP2007/011404 - 22 - derivative,t fi ial
PR HoeRl JDa.TReAss Aol AR e oG dqy et khesses
also i comirdeares ssiblésoptaatmentin be Greatey pendtoriostidenthe were
ferred for the 5 ' ] | i ini .
SR g, Penk ey ReraRE 0 eliE BUe sl Hdf fue to its
szl reizeg|fyamingie pdinideacititheniddoirmarioreasiee beaineadilyinable to

B G %u%fg@é?\dé) L&ﬁﬁ%é@% 98?%%"% %@Hi??%?@m g4l 8mple, in
Mteractions between aminofevulinic acid and the outer monolayer.
tinstierassodiried witht inflanpoatinos PrecarerieuRisiraesansdt fHmers.

one surfactant is lecithin, preferably soy lecithin and/or a

polyoxyethylene-type 15surfactant, preferably Polysorbate 80. A further
Asaied ostHerisirg isdvaniageos phatmubanidarmiaiediayibsfianosomes

S05RARIHCR CHBRAVHEILIEIE 2aKarBRIVIINGS seipneséitde iy takéierup very

aspect of the present invention relates to the use of said nanoem @ion in
siamibe firal @tﬁwﬁﬁibﬁtﬂr@?irﬁﬁé%dmaff’ﬁﬁstﬂéfﬁl%ﬁ‘ﬂﬂa&ﬁf’é’ﬂa , It means
medisrnsen derativhiisedaeni.ef drentridogitalsbiseapplyiglites composition
psariasis, keratosis and, in é)articuIar,_g?gcﬁinfiai:eratﬁ]sis. Furthﬁr tﬁe ns a
ethisedising i dinedseditssue i Jehie AR Iar S el S8R
dstiictuansfdise tise patignbassl catl bergatieeed fram&eaogtile 4, Fig. 5, 5-
carcinoma, Morbus Bowen, vulvar intraepjthelial negplasja (VI .
Wu%?‘ﬁﬁmgr s86 taHng}gecaHggr df:slgg%ree.@ur ﬁ?e’%r th%‘éon%%%ﬁ‘[%ﬁl%n of
switablevialinie feidirtenPpiXiwithiosthiateelldisisasmhanckdiswith increasing

GTSHERNS oMY eIV BRMERUAM CBlfeebtion of

sition comprising a nanoemulsion and an active agent, wherein the
arttinelegelinic attached at the outer monolayer of the particles of the
nanoemulsion. This is particularly useful for enhancing the chemical
properties (e.g. stability) and - 23 -
Storage stability, too, can be improved by means of the nanoemulsions of

the invention which comprise an alcohol having at least 3 carbon atoms as a

solvent in the carrier.

According to the invention the composition preferably comprises an active
agent which is selected from 5-aminolevulinic acid, or a derivative, a
precursor and/or a metabolite thereof. ,Derivative” is to be understood as
being, in particular, an estherification of the amino group of 5-aminolevulinic
acid substituted with one or two alkyl groups, particularly preferably with one
methyl group. Most preferred is 5-aminolevulinic acid or 5-
methylaminolevulinic acid. The derivatization may be understood also as
salt complexes and additional compounds as well as alkylated compounds.
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p_harmgcey_tical properties (e.g. penetration depth into skin and
bioavailability) of the active agent.  Preferably, the nanoemulsion and/or

WQRaB«7ethgent is defined as for the S5composition describedPdB2098@11404

page 9 if of the description). A further aspect relates to a pharmaceutical
and/or cosmetic composition comprisin§ the composition, wherein the

active agent is attached at the outer monolayer of the particles of the
rhaearssisiandl hiiapainassad iy the presestdodeasi subs tisoesccosyerted

i1 AR P ICEREYIN P DB NarBHSS SIS e or o

denesivg shendef ibespacidiigtprefefr@diedicament for the treatment of a
virus-associated, 15 dermatological, cell-proliferation-associated disease

apd/or in the photodynamic therapy. Preferred embodiments of said
Tife ases enththepudsifibhpaiticies ap thecnanoamtilsied (HAVeSOMEB)ds as

Figures, and the following Examples. are:inten 0 j

G AHIOYE FI01S, A BT ot Gt SPUTETfefehds on
foetibropAlanuetens ssuciB R Dendasosity [9f e tsarapesiligibnFor example,
Spectros . 25F 10 2 < IS,

R el S R R M IR & PREy &1 to 10
nm_agsiﬁtaﬂmvmaﬁmlg.Wstgﬁ@h?ﬁééﬁﬁve1%iﬂmg electron
micrographs of Nanoemulsion BF- 200 (A) Magnification 1,200,000 times,

(B) Magnification 250,000 times. 30 Fig. 4 shows UV-induced PpIX. .
Tloercawsnsyd nifa agid\Ein ma%m‘%@&%ér&fﬂlﬂ@@%ﬁﬂ%@ﬁ'ﬂﬂ" the

SUERIER CERMIRTARE G B i hé npepRaneppiRatioeadnredpreferred
ours after Washlngizout of the media. V\{]

C o
embetimesh1pRoyE Aot AB1WiE Fahei e A9CRbDRSPS AR the total
@%ﬁ%ﬁgﬁtﬂwﬁw s éﬂbﬁmé?@f'@fuﬁé%ﬁtaﬁi@befwhhb&/mmﬁﬁthVer, are
, times ig. 6 shows freeze-fract I '
S RITILaIR AR S R REHBN 55000 ek (G Proven to be
S0AgBificRQIppIRAASKYitineeANection with photodynamic therapy.

The inventive composition preferably may further comprise at least one

preservative and at least one solvent.

In a particularly preferred embodiment, the composition is formulated as a
gel. Gel forming agents contained are matrix forming-agents, preferably
xanthan. While the particle size of the nanoemulsion in the form of a gel is
also preferably less than 100 nm, the viscosity is considerably higher, e.g.

500 to 2000 mPas.

A further aspect of the present invention is a pharmaceutical, cosmetic
and/or diagnostic compositibn which comprises the inventive composition. In
this case, the composition can additionally comprise cosmetically and/or
pharmaceutically acceptable additives and/or excipients, in particular,
substances commonly used in cosmetics or pharmacy. Examples of such
substances are buffers, stabilizers, additional emulsifiers, thickeners, etc.

Further, the composition is free of constituents which are not
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Examples 10Example 1: Preparation of Nanoemulsion BF200 The

gualitative and quantitative composition of the nanoemulsion BF200 is
WQRAR9A7HE table below. 15 Table 1. Composition of nanoemBfsIgRPBIE2Hb1404

Ingredient % (w/w) Function Quality S(]) lecithin 1.73 Surfactant > 94%

Phosphatidylcholine, for pharmaceutical use, USP Polysorbate 80 .
(polyoxyethylene sorbitgl monogleate) 3.40 Co-surfactant Ph. Eur,

FIRERY v ,ig@'&er&é%gr?i@cf?bfd &5& &ﬁ%ﬂqg prgﬁﬁf%ﬁggwol i"i% of
&plstnients which, for example, provoke irritation and/or falsify diagnosis. In
addition to the carrier substances which have already been mentioned, the
pharmaceutical and/or diagnostic preparation can contain further adjuvants

or/and additives which are acceptable and preferably well tolerated.

Preferably, the composition is present as liquid, or semi-solid. Suitable
liquids within the scope of the present invention are selected from the group
_consisting of a solution, preferably drops, a spray, an aerosol, an emuision,
or a lotion. Suitable semi-solids within the scope of the present invention are
selected from the group consisting of an ointment, a cream (O/W emulsion),
a fatty cream (W/O emulsion), a gel, a lotion, a foam, a paste, and/or a

suspension.

For dermatological and gynecological applications, the preparation is
preferably in a form which is suitable for topical administration, especially in
gel form. The preparation possesses properties, e.g. viscosity and rheology,
which are favorable for the respective form of application desired to ensure
that, after the preparation has been administered, the nanosomes loaded
with 5-aminolevulinic acid penetrate to an adequate extent into the target
tissue. Said viscosity and rheology properties can be adjusted by adding
thickeners such as polyethylene glycol stearyl ethers, polyethylene glycol
stearates and/or polysaccharides such as polysaccharide B-1459, for

example.

In a particularly preferred embodimént, the inventive composition is a gel.
Gels exhibit improved galenic properties compared with the above-
mentioned formulations. The inventive gel formulation shows better
adhesiveness, stability, release of active agent and tolerance on the skin,
and on mucous membranes. The inventive gel preferably comprises 0.01%
by weight to 50% by weight, more preferably 0.5 % by weight to 30% by
weight and most preferably 1% by weight to 20% by weight of the active
agent, 1% by weight to 60% by weight, more preferably 15% by weight to
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Ph Eur. 10 mM Phosphate buffer, pH 6 ad 100.00 Solvent Water for
injection: Ph. Eur Disodium phosphate and sodium hydrogen phosphate:

WEHO0EMY7641  The manufacturing process for the emulsion BRAIEEGALTAL1404

of the following 20steps: Step 1: Preparation of a 10 mM phosphate
buffer_, pH 6 (aqueous component). - A% - Step 2: Preparation of a carrier
containing the lipophilic component, the surfactants and the alcohol. Step

So%dabyfagsighity nidse prefoeablysitdlbybyixieigitie tag308ubyomipighénef the

from .Step 1 and the carrier from Step,d i lisafi 0
ﬁﬂmﬁeﬁﬂfﬂ%n e&iﬁ’si%% @’E@‘bt iﬁ o%?eﬁ%gpéfa%@ﬁ%?tﬁg éulr?ggf%ml ar1 % by
Freighbta 3%k byripeight fahthmatléasiueng filing sagrita tpiba weight to 3%

ize: Sten 1:.10.mM
AT LS TR R DR OB e et or e

er was sterili
ditpositisre madrhepbataincedbeirg iiier doeastingearsolyssphilic
component, the 15surfactants and the alcohol. 15 Table 2. Carrier |

Ingredients Weight (q)
A further aspect of the present invention is a process for the preparation of

the inventive composition, comprising the following steps:

a) providing an aqueous component,

b) providing a carrier comprising at least one lipophilic component, a least
one surfactant and at least one alcohol, wherein the at least one alcohol has
at least three carbon atoms,

c) mixing the aqueous component of step a) with the carrier of step b), in
order to form a nanoemulsion,

d) adding the active agent prior to and/or after the formation of said

nanoemulsion of step c), and
e) optionally adding further additives and/or excipients to step d).

Particularly preferably, the active agent in step d) is added after the

formation of said nanoemulsion of step c).

The process is preferably performed under aseptic conditions, e.g. by using
a laminar flow hood. The aqueous component, the carrier and the active
agent which are employed in the above-mentioned process ha.ve the same
preferred and suitable meanings as mentioned above. The mixing of the
aqueous component with the carrier is preferably performed by intensive
homogenization. The 5-aminolevulinic acid and optionally present additives
and/or excipients may be added prior to and/or after the homogenization,

preferably after the homogenization.

Preferably, air is excluded while carrying out the process, for example, by
means of applying a vacuum and/or a protective gas atmosphere. In
addition, it is preferred to implement the process while excluding light.
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Soy lecithin 17.30 Polysorbate 80 34.00 Caprylic, capric triglyceride)
34.50 Isopropyl alcohol 14.20 Soy lecithin (17.30 g) was weighed in a

WQaNéotssel. Isopropyl alcohol (14.20 g) waS added and tRETES38P7/011404

was covered to avoid alcohol 20 evaporation. Soy lecithin was dissolved
under continuous stirring with a suitabtBstirrer at room temperature.
Caprylic/capric triglycerides (34.50 g) and Polysorbate 80 (34.00 g) were
weighed and added to the solution of soy lecithin. The mixture was stirred

ith a suitable stirrer at room t ' .
f ) t m eratu'{e until athomcnqqenohu%ﬁlgﬁ‘re desired

Bﬁti@ﬁ%&g%bﬁinﬁr s 88futidh @ tHEDBEEALE K& e

{&ining all

ﬁﬁndéﬁmlsianddﬁﬂmmmmmomaﬁoemIama@gmé%agg?a%rﬁteps,

e aquepus component comprising. t hosph
e
gméawast;mﬂmmfappmthaiam;rﬁﬁeramuesequm ehoet Hiig 30 °C
oure t osphat, 4und i i '
R SRR e S e I A bRRISTERS for
cxampialmecvaixkddirat anshomagenEeC WheryapeMATRIGrt adgeparate
E‘fiﬁﬁﬂé’ t%ﬁ%@'ﬂy $ LN AGHRAP KL B ERABAC BRE EHH B Girried out
water bath. Step' 4: The nanoemulsion was sterilized by filtration through

at 2higheteipemeratiiesil danexanele serife qkauboffes Gndeshesimly for
q%%%%%u%@f%Bﬁiﬁzgﬁ'@r{ee&FétiQQéﬁé‘mE‘@'ﬁ%‘l@ﬁé@i@lé%s@ﬂﬁr@émduct

% and placebo gels  The qualitative and quantitative composition of

imsiaEles Gebindsing, sirfileostting, matanialsiaad Pyemalrialeq sterile
;9986@?&9 eBltions or/and by means of a sterilization step following

preparation.

In the field of cosmetics, the inventive composition is preferably used as anti-

ageing agent, e.g. for eradication of age spots, wrinkles and/or against dry

skin.

An important area of use for the compositions according to the invention is in
the field of photodynamic therapy, with particular preference being given to
applying the nanoemulsion topically. The nanoemulsion according to the
invention can be employed in the case of all diseases whose control
comprises inhibiting the proliferation of, or destroying, cells or tissues by
photoactivating a sensitizer which is formed from 5-aminolevulinic acid. The
diseases, in particular, include virus-associated diseases, with the virus
preferably being selected from the group of human papillorha viruses (HPV).
Most preferably, the virus-associated disease is Condylomata acuminata.
Condylomata acuminata is defined as benign epitheliomas of viral genesis
which are almost exclusively localized genitoanally, the pathogen of which is
human papilloma virus (HPV) type 6, 11 and 42. In the course of the
disease, papules in the size of a pinhead develop cauliflower- and cock’s

comb-like papillary proliferations.
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10 Ta_ble 3. Composition of placebo gel Ingredient Amount per gram of gel
Function Quality Xanthan gum 20.375 mg Filling agent Ph.Eur.

WoRgEitddion BF200 175.0 mg Carrier In-house Propylene diGdGrRRPFY 1404

Preservative Ph.Eur. Methyl parahydroxy- benzoate 0.7 mg Preservative
Ph.Eur. -19-

The compositions of the invention are also suitable for treating
dermatological diseases such as diseases associated with keratosis, with
actinic keratosis being especially preferred. Actinic keratosis is a squamous
cell carcinoma of epidermis in situ. Actinic keratosis is a proliferation of
transformed keratinocytes which is limited to epidermis. Actinic keratosis is
induced predominantly by chronic exposure to ultraviolet radiation, especially
sunlight (also called solar keratosis). Actinic keratosis manifests itself as
rough scaling maculae, papules or plaques of from about 1 mm to about 2

cm in diameter.

Further, the inventive compositions are preferably intended for the treatment
of diseases associated with increased cell proliferation, since, in that case,
the photosensitizer is concentrated to a particularly high degree by the

increased cell metabolism in diseased cells.

The compositions according to the invention are consequently suitable for
treating tumor diseases such as basal cell adenoma, squamous cell
carcinoma, Morbus Bowen, vulvar intraepithelial neoplasia (VIN), and/or
nodular and/or subcutaneous cancer diseases. Psoriasis is an example of a

non-tumorous disease associated with increased cell proliferation.

The compositions of the invention are especially preferred for the treatment
of basal cell adenoma. Basal cell adenoma is characterized as an epithelial
tumor which grows local-invasively and destructively, however, metastasizes
only very seldom and, therefore, is considered as semi-malignant. It is
mainly located (80%) in the head and neck region, especially in the region of
the forehead, canthus and nose. In the case of unfavorable progression,
tissue destruction and even death result, e.g. by bone and vascular erosion
and bleeding associated therewith, as well as by CNS invasion. Basal cell
adenoma originates from degenerative cells of the germ layer (basal cell
layer) of the epidermis and/or the outer root sheath of the hair follicles. In
contrast to healthy basal cells which normally lose their division capacity

when passing through the epidermis, decay and reform the corneum,
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_Pr_opyl parahydroxy- benzoate 0.3 mg Preservative Ph.Eur. Water for
injection 794.625 mg Solvent Ph.Eur. Table 4. Composition of

WQAMEAE A mc acid 1% gel Composition Amount per gram of RfeTEBAYAH 1404

Quality Aminolevulinic acid hydrochloride 10.0 mg Drug substance

In-house Xanthan gum 20.125 mg FHIR@-agent Ph.Eur. Nanoemulsion

BF200 ‘

basalioma cells maintain their division capacity and are no longer capable of

forming a horny layer.

The invention further relates to the use of the nanoemulsion according to the

invention for the manufacture of a medicament in photodynamic therapy.

Thus, treatment of the above-mentioned diseases is effected, for example,
by topically applying a nanoemulsion which contains the active agent, e.g. 5-
aminolevulinic acid, and subsequently incubating in order to allow an
adequate quantity of the 5-aminolevulinic acid to penetrate into the tissue
which is being treated. During the incubation, irradiation of the treated area
with light is preferably avoided, for example, by covering it, in order to
prevent any undesirable premature activation. After the incubation period,
which is generally from about 1 to 8 h and usually about 4 h, has expired, the
tissue is irradiated with an adequate dose of radiation using a light source.
Suitable light sources include lamps emitting white light and also
monochromatic light sources. The radiation doses are normally in a range of

from about 20 J/cm? to several 100 J/cm? per application.

Another field of applying the 5-aminolevulinic acid gel according to the
invention relates to the detection of the presence of proliferating cells in a
sample, for example in a tissue sample. Detection is based on selectively
concentrating a photosensitizer, which is produced by metabolism of the
active agent, in proliferating cells as compared with normal cells. Preferably,
the active agent is 5-aminolevulinic acid and the photosensitizer is
protoporphyrin IX. The extent to which the photosensitizer has been
concentrated can be determined by means of photodiagnostic methods, for
example, by irradiating with light having a wavelength of 405 nm and
measuring the fluorescence radiation generated by the photosensitizer. The

nanoemulsions according to the invention are particularly suitable for use in

tumor diagnosis.

Further, the invention relates to a kit which comprises a composition
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175.0 mg Carrier In-house Propylene glycol 9.0 mg Preservative Ph.Eur.
Methyl parahydroxy- benzoate 0.7 mg Preservative Ph.Eur. WO
WORE1G 7341 PCT/EP2007/011404 - 27 - Propyl parahydroxyCh&iT284td11404
0.3 mg Preservative Ph.Eur. Water for injection 784.875 mg Solvent
Ph.Eur. -21-
according to the invention comprising the inventive nanoemulsion and 5-
aminolevulinic acid, a derivative, precursor and/or metabolite thereof which
is suitable for being applied topically, and one or more auxiliary substances.
Examples of these auxiliary substances are an essential photoresist covering
material such as a plastic film which is applied to the site to be treated after
the nanoemulsion has been applied to said site in order to prevent
premature activation by light, and means for attaching the covering material

or else means for applying the nanoemulsion to the site to be treated.

Further, the invention relates to a method of treating a virus-associated
disease, a dermatological disease and/or a disease associated with cell
proliferation comprising administering a pharmaceutically effective amount of
the inventive composition to a subject in need thereof. Preferably, the

subject is a mammal, more preferably a human.

A further aspect of the present invention relates to a composition comprising
an active agent selected from the group consisting of 5-aminolevulinic acid, a
derivative, precursor and/or metabolite thereof, and a nanoemulsion, wherein

the nanoemulsion comprises an aicohol.

Preferably, the composition and, in particular, the nanoemulsion further
comprise at least one aqueous component, preferably water, and at least

one lipophilic component and/or at least one surfactant.

5-aminolevulinic acid, a derivative, precursor and/or metabolite thereof which
is suitable for being applied topically is used. ,Derivative® is to be
understood as being, in particular, an estherification. of the amino group of 5-
aminolevulinic acid substituted with one or two alkyl groups, particularly
preferably with one methyl group. Most preferred is 5-aminolevulinic acid or
5-methylaminolevulinic acid. The derivatization may be understood also as
salts complexes and addition compounds as well as alkylated compounds.
_Precursor* and ,metabolite* are to be understood as substances converted
in a cell into protoporphyrin IX. The active agent 5-aminolevulinic acid or a
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15 Table 5: Composition of aminolevulinic acid 3% gel Ingredient Amount
per gram of gel Function Quality Aminolevulinic acid hydrochloride 30.0

WORMBRIgodlibstance In-house Xanthan gum 19.625 mg FillingP4dék2007/011404

Ph.Eur. Nanoemulsion BF200 175.0 mg Carrier In-house Propylene glycol
9.0 mg Preservative Ph.Eur. Methyl p2ahydroxy- benzoate

derivative thereof is especially preferred.

As alcohol, a C, to Cs alcohol, in particular, a C; to Cs alcohol, is preferred,
and isopropanol and/or 1-propyl alcohol is still more preferred for the

reasons given above.

Preferably, the aminolevulinic acid, a derivative, precursor and/or metabolite
thereof is attached at the outer monolayer of the particles of the
nanoemulsion. The aminolevulinic acid is thus located outside the core of the

particles which is due to interactions between aminolevulinic acid and the

outer monolayer.

Preferably, the at least one lipophilic component is Miglyol, the at least one
surfactant is lecithin, preferably soy lecithin and/or a polyoxyethylene-type

surfactant, preferably Polysorbate 80.

A further aspect of the invention relates to a pharmaceutical and/or

diagnostic composition comprising the above-mentioned composition.

A further aspect of the present invention relates to the use of said
nanoemulsion in pharmaceutical compositions, in particular, for the
manufacture of a medicament for the treatment of dermatological diseases
such as psoriasis, keratosis and, in particular, actinic keratosis. Further, the
composition is suitable for diseases associated with cell proliferation such as
tumor diseases, e.g. basal cell carcinoma, squamous cell carcinoma, Morbus
Bowen, vulvar intraepithelial neoplasia (VIN) or nodular and/or subcutaneous
cancer disease. Further, the composition is suitable for the treatment of

virus-associated diseases such as Condylomata acuminata.

Another aspect of the invention relates to a composition comprising a
nanoemulsion and an active agent, wherein the active agent is attached at
the outer monolayer of the particles of the nanoemulsion. This is particularly

useful for enhancing the chemical properties (e.g. stability) and
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0.7 mg Preservative Ph.Eur. Propyl parahydroxy- benzoate 0.3 mg
Preservative Ph.Eur. Water for injection 765.375 mg Solvent Ph. Eu r.

WOOME & 1Composition of aminolevulinic acid 10% gel Ingre8feHERFAGH M1 404

per gram of gel Function Quality Aminolevulinic acid hydrochloride 100.0
mg Drug substance In-house Xanthanggym 17.875 mg

pharmaceutical properties (e.g. penetration depth into skin and
bioavailability) of the active agent.

Preferably, the nanoemulsion and/or the active agent is defined as for the
compbsition described above (see page 9 ff of the description).

A further aspect relates to a pharmaceutical and/or cosmetic composition
comprising the composition, wherein the active agent is attached at the outer
monolayer of the particles of the nanoemulsion.

Encompassed by the présent invention is also the use of a composition
comprising a nanoemulsion and an active agent, wherein the active agent is
attached at the outer monolayer of the particles of the nanoemulsion for the
manufacture of a medicament for the treatment of a virus-associated,
dermatological, cell-proliferation-associated disease and/or in the
photodynamic therapy. Preferred embodiments of said diseases and the
photodynamic therapy are as mentioned above.

The Figures and the following Examples are intended to further illustrate the

invention.

Fig. 1 shows the particle size distribution of a representative batch of
Nanoemulsion BF-200 measured by Photon Correlation Spectroscopy.

Fig. 2 shows freeze-fracture electron micrographs of Nanoemulsion BF-200
(A) Magnification 1,200,000 times, (B) Magnification 250,000 times.

Fig. 3 shows negative staining electron micrographs of Nanoemulsion BF-
200 (A) Magnification 1,200,000 times, (B) Magnification 250,000 times.

Fig. 4 shows UV-induced PplX fluorescence measured in Hela cells
incubated for three hours with ALA and different concentrations of BF-200..
Fluorescence was measured two hours after washing out of the media.



Filling agent Ph.Eur. Nanoemulsion BF200 175.0 mg Carrier In-house
Propylene glycol 9.0 mg Preservative Ph.Eur. Methyl parahydroxy-

W eMEdi4).7 mg Preservative Ph.Eur. Propyl parahydroxy- bBAFEFRRI¢/811404
mg Preservative Ph.Eur. Water for injection 697.125 mg Solvent Ph.Eur.
The manufacturing process for placpag or aminolevulinic acid gel consists
of the following steps:

Fig. 5 shows freeze-fracture electron micrographs of aminolevulinic acid gel
with a magnification of 50,000 times

Fig. 6 shows freeze-fracture electron micrographs of aminolevulinic acid gel

5  (A) magnification 250,000 times
(B) magnification 1,200,000 times

Examples

10 Example 1: Preparation of Nanoemulsion BF200

The qualitative and quantitative composition of the nanoemulsion BF200 is
given in the table below.

15
Table 1. Composition of nanoemulsion BF200
Ingredient % (W/w) Function Quality

Soy lecithin 1.73 Surfactant > 94%
Phosphatidyicholine, for
pharmaceutical use,
USP

Polysorbate 80 3.40 Co-surfactant Ph. Eur.

(polyoxyethylene

sorbitol monooleate)

Caprylic/capric 3.45 Lipid core Ph. Eur.

triglycerides

Isopropy! alcohol 1.42 Solvent Ph. Eur.

10 mM Phosphate ad 100.00 | Solvent Water for injection:

buffer, pH 6 Ph. Eur
Disodium phosphate and
sodium hydrogen
phosphate: Ph. Eur.

The manufacturing process for the emulsion BF200 consists of the following
20 steps:

Step 1: Preparation of a 10 mM phosphate buffer, pH 6 (aqueous
component).



25Step 1: Manufacturing of the gel base by addition of xanthan gum to

water for injection, mixing and steam sterilisation Step 2: Preparation of a
WQaMsaNtretbd solution of preservatives of methyl parahydroxyBeRZ82487/011404

and propyl parahydroxybenzoate in propylene glycol - 28 - Step 3, for

placebo: Preparation of the final gel fopgulation by addition of the

concentrated solution of preservatives to the gel base, addition of

Nanoegyds'®n BreParinitie Qﬁhbeéﬁi%?%gﬂfgﬂﬂﬁa'imlﬁ’é JoRifiE cortffonent,

3, for |noIe ullnlc acid tion of the fihal gel formulation by
addltl(ig]sﬁH ?}ﬁ&gﬂﬁ ?‘&)ﬂfﬁé)n‘%ﬁ‘ preservatives to the gel base.
PreparSten &t dManufasturiagiodlthelinanesmulgieschyrmixing the aqueous
Nanoeganion &itZeo Sidiion i dhne exdrabsnitbacSteig Rydrochloride

solutioggNanqsiyI S REARN G ARCTHRIO AL HIRBABREAONESHD into

gel. 10 Description of t e manufacturing pr tep 1 reparation

gel baStelit gasRPRAtRS SIS ﬁ%ﬂﬁﬁmmg -disinfected with
isopropanol 70%. Water for injection (97.50 unit amount) was put into the
bowl and then Xanthan (2.5 unit amount) was spread thereon. The

D e PO R N SR R SRR Vol s

fllled in 200 ml Schott flasks which has been rinsed before with water for
Sitgptitn 0ledN/ phospiwmleThoffarsict 06Dirghepthdks was threpatedmand the
ﬁ%ﬂ%é%ﬁ@%@y@m&& B’Wﬁﬁ?ét?én(ih §Fﬁ§ 8: P[FRIRYN fter.
Parabeni conc. Methylparahydroxybenzoic acid (7.0 parts) and

rop eé)arahydroxybenzom 30 acid (3.0 Parts) were weighed into a suitable
% FroppRIAtIN @i @-aEHR) wantaHlingethedierphiig tremponent, the
surfatiahtsxghdribeaddsohete dissolved in propylene glycol. The mixture
was heated on a heater plate while stirring with a magnetic stirrer until the

mixture dissolved (7 a crlear solution is obtained. WO
20081077641PCT/, 74

| Ingredients Weight (g)
Soy lecithin 17.30
Polysorbate 80 34.00
Caprylic, capric 34.50
triglyceride)

Isopropyl alcohol 14.20

Soy lecithin (17.30 g) was weighed in a suitable vessel. Isopropyl alcohol
(14.20 g) was added and the vessel was covered to avoid alcohol
evaporation. Soy lecithin was dissolved under continuous stirring with a
suitable stirrer at room temperature. Caprylic/capric triglycerides (34.50 g)
and Polysorbate 80 (34.00 g) were weighed and added to the solution of soy
lecithin. The mixture was stirred with a suitable stirrer at room temperature
untii @ homogenous clear solution was obtained. This solution is the
concentrate containing all emulsifiers and lipid components of Nanoemulsion
BF200.

Step 3: Manufacturing of an emulsion by mixing 900 g phosphate buffer
(from Step 1) and 100 g carrier (from Step 2).



10
10

- 29 - Step 3, part 1: Preparation of placebo gel Table 7. Preparation of
placebo gel from base gel and Parabeni conc. Components Unit Amount
WORE8(033&H 81.50 B Nanoemulsion BF200 17.50 D Parabeni BORERM 7031404

Total 100.0 5 All following steps were carried out in a laminar air flow
under aseptic conditions. 1 unit amoumigoarabeni conc. (D) and 81.5 unit
amount of basis gel (A) were added to a suitable vessel. 17.5 unit amount

Fifé}am@ralelMé@éﬁiﬂtﬁf@ﬂﬂ%@ﬁ%ﬁﬁ}ﬁﬁ@ﬁﬁ%@ﬁiﬁ%@fwrﬁeﬁqgsg Heated
tthe ase .g_iel.érhe,ﬁ% |>|(ture |s.fst§[eq/éor in. Sﬁ?ﬁs%%?entli 2 %rghtrate) of
QBRI SFIRLCBEPR 6 DR HITRE RS RSRIndfAg IR SRITGL Feneent

steep2 Wrst hepled daanperdmatelyyaniCachibseguentyatie acarrier was
poiareal abothel phospleateiriwfferd ddtderelcontinuous stirring with a propeller
mixer (700 rpm). The resulting nanoemulsion is stirred for 15 min. The
temperature was kept at approximately 55 °C during the whole procedure.
Finally, the nanoemulsion was cooled down to room temperature in a water

bath.

Step 4: The nanoemulsion was sterilized by filtration through 0.2 pym sterile
filter and filled into 100 ml sterile glass bottles under laminar flow hood.
Example 2: Preparation of aminolevulinic acid 1%, 3% and 10% and

placebo gels

The qualitative and quantitative composition of the placebo gel and 1%, 3%,
10% aminolevulinic acid gels are given in the table below.

Table 3. Composition of placebo gel

Ingredient Amount Function Quality
per gram
of gel
Xanthan gum 20.375 mg Filling agent | Ph.Eur.
Nanoemulsion BF200 | 175.0 mg Carrier In-house
Propylene glycol 9.0 mg Preservative | Ph.Eur.
Methy! parahydroxy- | 0.7 mg Preservative | Ph.Eur.
benzoate
Propyl parahydroxy- | 0.3 mg Preservative | Ph.Eur.
benzoate :
Water for injection 794.625 mg Solvent Ph.Eur.
Table 4. Composition of aminolevulinic acid 1% gel
Composition Amount per Function Quality
gram of gel
Aminolevulinic acid 10.0 mg Drug In-house
hydrochloride substance
Xanthan gum 20.125 mg Filling agent | Ph.Eur.
Nanoemulsion BF200 | 175.0 mg Carrier In-house
Propylene glycol 9.0 mg Preservative | Ph.Eur.
Methyl parahydroxy- | 0.7 mg Preservative | Ph.Eur.
benzoate




Components Unit Amount A Basis gel 80.50 B Nanoemulsion BF200

17.50 C 5 ALA (aminolevulinic acid hydrochloride) 1.00 D Parabeni conc.
WQEp08/677pdtal 100.0 All following operations were carried outRfs TARRE 47 /411404

flow under aseptic conditions. 1 unit amount parabeni conc (D) and 80.5

unit amount of basis gel (A) were givepn a suitable vessel. 1 unit amount

ALA (C) was dissolved 20in 17.5 unit amounts of nanoemulsion (B) by

F5BHG SULRGBY,A SPHAERGS Preservative | Ph.Eur.
benzoate
Water for injection 784.875 mg Solvent Ph.Eur.
15
Table 5: Composition of aminolevulinic acid 3% gel
Ingredient Amount per Function Quality
gram of gel
Aminolevulinic acid 30.0 mg Drug In-house
hydrochloride ‘ substance
Xanthan gum 19.625 mg Filling agent | Ph.Eur.
Nanoemulsion BF200 | 175.0 mg Carrier In-house
Propylene glycol 9.0 mg Preservative | Ph.Eur.
Methyl parahydroxy- | 0.7 mg Preservative | Ph.Eur.
benzoate
Propyl parahydroxy- | 0.3 mg Preservative | Ph.Eur.
benzoate
Water for injection 765.375 mg Solvent Ph.Eur.
20 Table 6: Composition of aminolevulinic acid 10% gel
Ingredient Amount per Function Quality
gram of gel
Aminolevulinic acid 100.0 mg Drug In-house
hydrochloride substance
Xanthan gum 17.875 mg Filling agent | Ph.Eur.
Nanoemulsion BF200 | 175.0 mg Carrier In-house
Propylene glycol 8.0 mg Preservative | Ph.Eur.
Methyl parahydroxy- | 0.7 mg Preservative | Ph.Eur.
benzoate
Propyl parahydroxy- | 0.3 mg Preservative | Ph.Eur.
benzoate
Water for injection 697.125 mg Solvent Ph.Eur.
The manufacturing process for placebo or aminolevulinic acid gel consists of
the following steps:
25 - Step 1: Manufacturing of the gel base by addition of xanthan gum to

water for injection, mixing and steam sterilisation

- Step 2: Preparation of a concentrated solution of preservatives of
methyl parahydroxybenzoate and propyl parahydroxybenzoate in
propylene glycol
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obtained. Said solution is filterd through a 0.2 pm sterile filter and added to
- 30 - the base gel. The mixture is stirred for 10 min in order to obtain a

Wb ERdLS gel. Subsequently, 2 g of the gel were each fillRGREP2007/011404

laminated aluminum tubes. 5Step 3, part 3: Preparation of aminolevulinic
acid 3% and 10% gel A 3% and a 10%gel were prepared in the same
manner as described for the 1% gel, however, using 78.50 unit amount

basisgigh, 35‘4&‘ﬁ%@&“ﬁt@ﬁaﬁﬁfoﬁcﬁ%@ﬁrﬁp@m&%ﬁw 4Bdition

unit amqunt ALA, r tivel le 3: Pa ize
Nan i STHIQ BRSSP0 108 Gl e addition of
nano@ﬂnmmyla@as@léaaéhtgynegat&aﬁe@nﬁbtmmnmstr&@éﬁwrgets

(alsogteied, Bynamindleselihie Rich getsiRrdphRatisnessthwAnkdlGam.

Furt

sze RIS éféﬁ?“J?f%’fé‘%%%ﬁ?&%ﬁ%t?ﬁé@“%t@?ﬁ%‘% o
wide 5hgelHasH I e’r%?&’@é‘BUthaﬁ‘ﬁ%‘ét?Bé%ftﬂW&P pliRiG R5ighd
autodipdneghioditscin iNsionenmwgsidatRER 0D s ddititient®t tze @esinolsvulinic
?lnd i96ig RV QthléﬂdégéﬂkﬁﬁtﬁﬁtN%hééliﬁh@iéﬁ tBEQr?@ﬂd)ﬁtétglde&kB)end
iltratjg r. Nanoemulsions have the potential to
mpr%ﬁ%gogﬂgﬁeq #Hg&e?substances into the skin, thus amplifying the
efficacy of topically applied drugs. 25 Nanoemulsion BF-200 is

manufactured using low-energy technology; i.e. the preparation of the

'ggeﬁmwﬁrgpm%gﬁgfgwfm iphoeiaear devices, such as sonicators or
high-pressure homogenizers. 30Investigation of nanoparticles in

Nanoemulsion BF-200 was performed by Photon Correlation
Spectofusnamationetosthasewith %ﬁ% thanayMques:
freeze-fracture EM and negative staining. Photon Correlation
Spectroscopy confirmed that BF-200 results in a 35 nanoemulsion with

nsis nd re icle e and a narr rt tributian.,
A SRlETR, B SRS e ISR 0. o GRAOHof Ok YA ehiGts ioction
(mrgwpegwrﬂayy@@ Mb\ADtOV\IUP bowl and then Xanthan (2.5 unit
anobnt)/ ekl BeréddP asréeon 1 4be - ixtlab wds Respiisetainstatibium at a

prsiy A8 NAQSHRYIAA B 40 THMAPYBE minute at 600 revolutions for 90
min. The resulting basis gel was filled in 200 ml Schott flasks which has been
rinsed before with water for injection (filled 1/3 at most). The basis gel in the
flasks was then steam sterilized in an autoclave for 20 min at 121 °C.

Step 2: Preparation of Parabeni conc.

Methylparahydroxybenzoic acid (7.0 parts) and propylparahydroxybenzoic
acid (3.0 parts) were weighed into a suitable vessel. Propylene glycol (90"
parts) was admixed thereto and the parahydroxybenzoates were dissolved in
propylene glycol. The mixture was heated on a heater plate while stirring
with a magnetic stirrer until the mixture dissolved (70°C) and a clear solution

is obtained.
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Step 3, part 1: Preparation of placebo gel

Table 7. Preparation of placebo gel from base gel and Parabeni conc.

Components Unit Amount

A Gel base 81.50

B Nanoemulsion 17.50
BF200

D Parabeni conc. FH 1.0
Total 100.0

All following steps were carried out in a laminar air flow under aseptic

conditions. 1 unit amount parabeni conc. (D) and 81.5 unit amount of basis

gel (A) were added to a suitable vessel. 17.5 unit amount of nanoemulsion
(B) is filtered through a 0.2 pm sterile filter and added to the base gel. The

mixture is stirred for 10 min. Subsequently, 2 unit amount of the gel were

each filled into laminated aluminium tubes.

Step 3, part 2: Preparation of aminolevulinic acid 1% gel

Table 8. Preparation of aminolevulinic acid 1% gel

Components Unit Amount

A Basis gel 80.50

B Nanoemulsion 17.50
BF200

C 5 ALA 1.00
(aminolevulinic
acid hydrochloride)

D Parabeni conc. FH 1.0
Total 100.0

All following operations were carried out in laminar air flow under aseptic
conditions. 1 unit amount parabeni conc (D) and 80.5 unit amount of basis
gel (A) were given in a suitable vessel. 1 unit amount ALA (C) was dissolved
in 17.5 unit amounts of nanoemulsion (B) by gentle stirring until a solution is
obtained. Said solution is filterd through a 0.2 pm sterile filter and added to
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Result Stnd. deviati on 0 - > opalescent 6.2 n.t. 1590% <21 nm 4.7 1
25C160 % r.h. > opalescent 6.2 n.t. 16 90% <22

WO 2008/077641 PCT/EP2007/011404
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the base gel. The mixture is stirred for 10 min in order to obtain a
homogenous gel. Subsequently, 2 g of the gel were each filled into
laminated aluminum tubes.

Step 3, part 3: Preparation of aminolevulinic acid 3% and 10% gel

A 3% and a 10% gel were prepared in the same manner as described for the
1% gel, however, using 78.50 unit amount basis gel and 3 unit amount ALA
or 71.50 unit amount basis gel and 10 unit amount ALA, respectively.

Example 3: Particle size of Nanoemulsion BF-ZOO

The mean particle size of the manufactured nanoemulsion, as assessed by
Photon Correlation Spectroscopy, PCS (also called Dynamic Laser Light
Scattering, DLS) is less than 100 nm. Furthermore, the nanoemulsion is
characterized by a very narrow particle size distribution (see Figure 1 below).

The nanoemulsion is stable in a wide range of temperatures but can be
destroyed by freezing and autoclaving. Nanoemulsions are relatively
insensitive to changes in pH and ionic strength and because of their small
size they can be sterilized by filtration through a 0.2 pym filter. Nanoemulsions
have the potential to improve the delivery of active substances into the skin,
thus amplifying the efficacy of topically applied drugs.

Nanoemulsion BF-200 is manufactured using low-energy technology; i.e. the
preparation of the nanoemulsion does not require high shear devices, such
as sonicators or high-pressure homogenizers.

Investigation of nanoparticles in Nanoemulsion BF-200 was performed by
Photon Correlation Spectroscopy and with two electron microscopy
techniques: freeze-fracture EM and negative staining.

Photon Correlation Spectroscopy confirmed that BF-200 results in a
nanoemulsion with very consistent and reliable particle size and a narrow
particle distribution. These characteristics are stable over a long period of
time and different temperatures (see Table 9 below).
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Table 9: Results of a stability study of Nanoemulsion BF-200
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PCT/EP2007/011404

Time

. Storage Viscosity | Nanoparticle Nanoparticle size
hﬁg:?tth condition Appearance | p H 20°C mean size distribution
. 90% <200 nm
Slightly . .
. . 5.5- | informative Stnd.
fi | t <100
Specification opf|=1i ;:i(c:ien 6.5 mPas nm Result deviati
on
0 > 90% < 21
- opalescent | 6.2 n.t. 15 nm 4.7
1 o > 90% < 22
205/0 ?{_‘60 opalescent 6.2 n.t. 16 nm 4.6
R > 90% < 22
4& (r:/h75 opalescent | 6.2 n.t. 15 nm 5.7
2 > 90% < 17
5°C opalescent 6.2 1 12 nm 4.2
R > 90% < 21
2:‘,2 ?/:130 opalescent 6.2 1 15 nm 4.7
3 > 90% < 20
5°C opalescent | 6.2 6 14 nm 4.7
o > 90% < 20
2;) (rithO opalescent 6.1 1 14 nm 4.8
6 > 90% < 23
5°C opalescent 6.3 6 17 nm 5.0
R > 90% < 20
2°5A: ?{16 0 opalescent 6.3 6 14 nm 52
12 > 90% <12
5°C opalescent | 6.2 2 9 nm -
o > 90% < 15
2?/0 ?/:0 opalescent 6.1 2 11 nm -
18 > o
5°C opalescent | 6.2 10 13 90% < 18 -
nm
>
25°C/60 90% < 15
% r.h. opalescent | 6.0 8 11 nm -

In summary, all results are within specified limits following up to 12 months of
storage at different storage conditions.

Freeze-fracture electron micrographs of Nanoemulsion BF-200 with a
magnification of 1,200,000 times and 250,000 times are shown in Figure 2
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below. The most prominent features in the micrographs are a large number
of very small spheric vesicles with a diameter varying between 15 to 50 nm.
These values correlate well with those measured by Photon Correlation
Spectroscopy (see Table 9 above). The vesicles are most probably
unilammelar since the thickness of the vesicle membrane is 3 — 4 nm. This
corresponds to the length of a phosphatidylcholine molecule, which is the
major component of lecithin, the surfactant in the nanoemulsion. Liposomes
and other bilayered vesicles have a membrane thickness above 7 nm.

The structure of the vesicles could also be observed in electron micrographs
generated by negative staining. The nanoparticles in Nanoemulsion BF-200
are spheric, approximately 20 nm in diameter, with an approximately 3 to 4
nm thick bowl and filled with an amorphous material (see Figure 3 below).
Hollow particles were not found.

Investigation of nanoparticles in aminolevulinic acid gel was performed with
electron microscopy using freeze-fracture and negative staining techniques.

Freeze-fracture electron micrographs of aminolevulinic acid gel confirm that
the nanoparticles present in the gel have a size similar to those in the pure
Nanoemulsion BF-200. The micrograph illustrates single particles as well as
conglomerates (Fig. 5). The morphology and size of the nanoparticles in the
gel is not influenced by storage conditions. Examination of BF-200 ALA
(10%gel after 4 months storage at 25 °C (60% r.h.) by freeze-fracture
electron microscopy revealed particles with similar size and shape than
those found in freshly manufactured gel. The planed stability study with the
batches of BF-200 ALA gel (10% aminolevulinic acid) and placebo to BF-200
ALA gel to be used in the Phase Il clinical study in parallel with the clinical
study will include examination of the particle size by electron microscopy at
later time points.

Fig. 6 shows freeze-fracture electron micrographs of the gel generated with
a higher magnification. The fracture surface shows predominantly the
envelope of the covered particles. Fracture through the particle itself occurs
very rarely. The vesicles seem to be surrounded by a layer of material which
is interpreted to represent aminolevulinic acid. This generates a fried-egg-
like picture (marked with arrowheads in Part B of Fig. 6).
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Electron micrographs produced by negative staining of 10% aminolevulinic
acid gel presented nanoparticles with a cloudy diffused surface structure
which may confirm the stratification of material on the nanoparticles
observed in the freeze-fracture electron micrographs.

Example 4: Absorption into mammalian cells: in vitro cell culture
studies about the uptake of ALA: Cell culture studies:

ALA uptake and conversion to protoporphyrin IX (PplX) in cultured cells can
be monitored by measuring UV-induced PplX fluorescence. Cell culture
experiments were performed with several neoplastic cell lines: HELA, HepG2.
and CCD 106 KERTr (a human epithelial keratinocyte cell line). Cells were
incubated in aqueous media with Methyl-ALA (MAL) , ALA or BF-200 with
ALA for a maximum of 3 hours. Under the selected drug concentrations, all
three incubation media had a similar pH value. After incubation, cells were
washed gen'tly and fresh media were added. PplX production was measured
at different time points by quantifying fluorescence. Figure 5 shows results
obtained for HELA cells. '

The effect of increasing concentrations of the nanoemulsion BF-200 (at
constant ALA concentration) on PplX synthesis is shown in Fig. 5. The PplX
fluorescence in the cells was higher with increasing concentration of BF200

and reached a maximum at 3% BF200.
Example 5

The efficacy of nanoemuision formulation of 5-ALA for the photodynamic
therapy of actinic keratosis have been shown in a Phase |l dose-finding
clinical study started in autumn 2006 and was sponsored by Biofrontera
Bioscience GmbH. The placebo-controlled, randomized and double-blind
study was conducted in 13 clinical centers in Germany under the medical
direction of Prof. Dr. Rolf-Markus Szeimies, University Clinics of
Regensburg. Three active doses (1, 3 and 10% ALA) and placebo were
used. To verify the efficacy of the compound, 105 patients were treated
once by photodynamic therapy with one of three different ALA
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concentrations or placebo.

Patients with 3 to 10 actinic keratosis lesions on the face or on the
scalp were included. Each patient received one treatment (1%, 3% or 10%
5-aminolevulinic acid (ALA) or placebo) of all his/her lesions. Red

light was applied after 3 hours of incubation. After the treatment

session, subjects returned to the clinic after 3 weeks, 8 weeks, and 12
weeks for monitoring the clinical outcome and the healing process. Each
time, the investigator assessed the treated actinic keratosis (AK)

lesion area for evidence of remaining areas with signs of AK and

clinical symptoms.The primary efficacy variable was the total clearance
rate of all AK lesions at the week 12 visit, defined as the number of
lesions showing complete remission (the lesions have completely cleared
and no adherent scaling plaques of AKs are visible any longer). The
appearance of pain during the irradiation after BF-200 ALA application

was also monitored.

Results: Pre-treatment with 10% ALA preceding PDT was found to be the
most effective of the three tested concentrations in clearing AK lesions
(statistically significant superior to placebo). When patients were
evaluated 12 weeks after a single treatment with BF-200 ALA, at least
60-70 % of the treated lesions were completely cured, depending on the
weighting of the clinical centers and the area of the head. Clearance
rates in the placebo group were about 5-15% of the treated lesions,
depending on the weighting of the clinical centers. The clearance rate
corresponded well with published results from ALA-PDT studies with
similar study design but with higher concentrations of the active
substances 5-ALA or Methyl ALA. The cosmetic results were excellent.
Only 6 % of the patients complained about strong pain. Relevant side
effects did not occur during the study, the cosmetic results were
excellent. There were no safety concerns regarding any of the four
groups during PDT and over a period of 12 weeks after PDT.

PCT/EP2007/011404
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As an additional safety measure, this dose-finding part comprised
pharmacokinetic assessments. The systemic plasma and urine levels of ALA

and its metabolite protoporphyrin IX were measured. The plasma and urine
concentrations of these compounds in ALA-treated patients were not
increased in comparison to the naturally occurring physiological values

in the same individuals.
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Correlation Spectroscopy (see Tabl %_above). The vesicles are most
probably 5 unilammelar since the thickness of the vesicle membrane is 3
- 4 nm. This corresponds to the length of a phosphatidylcholine molecule,
which is the major component of lecithin, the surfactant in the
nanoemulsion. Liposomes and ot jayered vesicles have a membrane
thickness above 7 nm. 10The structure of the vesicles could also be
observed in electron micrographs generated by negative staining. The
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ponthggtorRgR &hdBien(GA% kM) by iRezeniraetusard eleptedRnt in the
microscopy revealed particles with similar size and shape than those
found iﬁqﬂégﬂﬂpmﬂﬂﬁﬁgefured gel. The planed stability study with the
batches of BF-200 ALA gel (10% aminolevulinic acid) and placebo to

F-20Q ALA gel to be used jn the Phase lll clinical study in parallel with
e ol 5 A5 VAP R S B GO G0 o R
microsamoyiEt 80Iaten tithe ppimisighitgtcs 3bkwsyfreembifractuteeslaicobol is
microg t I ' hi fication:
curact R e R b B A B R s
Fractuteettotlateigie pbihizlaneemolsiers 35 very rarely. The vesicles
seem to be surrounded by a layer of material which is interpreted to
represent aminolevulinic acid. This generates a fried-egglike picture
(fharketh@iftrBEAWHERESOh PRt BNef ¢ighe) pregeding 2 aiss midiegiaphe
produ @Ud%e&ﬁﬂﬁ&%ﬁm@ 8§ adﬁiﬁﬁ{SMHﬂichfWWJbﬂﬁ%ﬁ’éi to

nanoparticles with a cloudy diffused surface structure which may confirm
the strgﬁ%gﬁfdﬁﬁe%m LA TN ST R R T WER T
freeze-fracture electron micrographs. 5 Example 4: Absorption into
mammealian cells: in vitro cell culture studies abouyt the uptake of ALA: Cell
Riture B IARCTBHISRTY aREYA AR Bh 5 RUFCES B RS B e
in cultueest eeltsateshbesisoptopsthleyvoeasd/ong-prepyidicoad PplX
fluorescence. Cell culture experiments were performed with several
neoplastic cell lines: HELA, HepG2 and CCD 106 KERTr (a human
dpithelidikeatranyigacebiiney. Quloivibe pnecdzitgdcnissy ediesainettia at
with M |- - AhAr =200 Wi f ' f
hours. Un g?\ %@éﬂ géﬁahgz)fécg |pu0é]P1 %Eﬁ%%n%%g%@?% I%ﬁ\r{@ i%(@%@tﬁ%#%% ?a
had a similar pH value. After incubation, cells were washed gently and
fresh medinutRiEnRAdEH- SR RoREATiaR WA EMRPWEMS! ALt
points by quantifying fluorescence. Figure 5 shows results obtained for
HELA leag$ one surfactant is lecithin and/or a polyoxyethylene-type surfactant.

8. The nanoemulsion of claim 7, wherein the lecithin is soy lecithin and the
polyoxyethylene-type surfactant is Polysorbate 80.
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BF200 and reached a maximum at 3% BF200. 25 Example 5 The efficacy
of nanoennulsion formulation of 5-ALA for the photodynamic therapy of
actinic keratosis have been shown in a Phase Il dose-finding 30clinical
study started in autumn 2006 and was sponsored by Biofrontera
Bioscidiee GanbemTlsoplackbdadonttslled)araitlothzedayndegdbile tshda

StUcy WS GRRASHLAC Bl B SERLELP QBRI pnder the medical

direction of Prof. Dr. Rolf-Markus Szeimies, University Clinics of
Regensburg. Three active doses (1, 3 and 10% ALA) and placebo were

fyIsednEhHREEMINSGTINagY Frib B1AAEPRIEBEINYATRAL SRR MR ik sRERH
once by photodynamic theri?%i/_ with one of three different ALA - 34 -

concertABieE o PRBEIES et iBRUCFR D98 GO thficePdiBis lesions

on the face or on the scalp were included. Each patient received one

treatment (1%, 3% or 10% 55-aminolevulinic acid (ALA) or placebo) of all
KA S e S A e R R R S

treatmpréceeisintiaisudjestsprisingee follbwingriepdter 3 weeks, 8 weeks,
and 12 weeks for monitorinl%the clinica] outcome and the healing process.

Each ti gquglprg,ggt?gg{%or SSHLRRAM e treated actinic keratosis (AK)
10lesidn) @reaidmggaim miomm?ainmgttatm with sppdioé Aknapahetibicl
symptoms.T&Ie%]tp(mg%r%ﬁg{gﬁfgngg%ﬁgé%%%% %]Sotﬁ ﬁ" clearance rate of all

AK lesions atthe wee VISI as the number of lesions showing
complete \ubeTigisithe (@ éeRstione daokatbapiiienstibege dathamaieipaiat

scaling.plagusiol AtRate KGR PeRg k) Wit 1R2ERFRII GBI main
during tﬁe irFa%si[ation after BI%%O ALA ap%ﬁ{:a)tion was also monito?e f
12.  Pharmaceutical and/or cosmetic composition comprising the

nanoemulsion of any one of claims 1 to 10.

13. A composition comprising a nanoemulsion as defined in any one of the
preceding claims and an active agent.

14. The composition of claim 13, wherein the active agent is selected from
the group consisting of 5-aminolevulinic acid, a derivative, precursor
and/or metabolite thereof.

15.  The composition of claim 14, wherein 5-aminolevulinic acid, a derivative,
precursor and/or metabolite thereof is attached at the outer monolayer of

the particles of the nanoemulsion.

16. Pharmaceutical, cosmetic and/or diagnostic composition comprising the

composition of any one of claims 13 to 15.

17.  The composition of any one of claims 13 to 16, wherein the composition

is present as a gel and comprises 0.01% by weight to 50% by weight of
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evaluated 12 weeks after a single tregtment with BF-200 ALA, at least
60-70 % of the treated lesions were completely cured, depending on the
weightj he clinical.g rs a e.ared of e I S
i he (ISR AR o8 B e (Al Rl FRFRRARASS
25depértlitighynwkightéigivingyoleight hidel aklerssonhéliigargate tabedy

correspaRdad yved vy M@?Bf’%@%&"Féaf@%{ea"ﬁi\ég%?\)_aﬁyédiﬁ&s\ﬁwbn the

similar study design but with higher concentratio the active
substal®talsVsianinoh thaetRNNRBOmhandokip didancsu RS g fReeRE RS tONe
Only 64 ehthe patients complained about strong pain. Relevant side
30effects did not occur during the study, the cosmetic results were
excellent. There were no safety concerns regarding any of the four groups

diging Rbrb@rd euetha prRijRIabADIeekmpisittPds deBhed R aly one of

additional safety measure, this d se-fi ding part comprised
pharm& fheddhiSeCUnREgH Qo éﬁ%ma and urine levels of

ALA anj pivithitiglolitejpeotepaypipgieiX were measured. The plasma and
urine 5Poncenﬁ§rations of these compou df in tALA-tr.eathor atients weﬁe

not incrédled i dom BRSO 00 T Nau Y alRr S cRlFig BRYS SIOGRAN VA8k
in the samdandividealsfac@bt-adthahkdstdmaamehullsion comprising a) at

least e R ATl %teaﬂgo%ﬁhﬁéréiﬁ%a‘mﬁ%%g}%ﬁﬁd} tleast

one lipophilic component being present in-an amount of from oby
weightQonizvg ey aeLs) eampaneohef siefaajanitx Hie it @icicelsstopd), in

alcohol, Wé]ﬂ%‘?ifb%?n?hlﬂﬁﬁBQM%IQi'&ﬁ’,h()' has at least three carbon atoms,

and wherein the mean diameter of the emulsified particles is less than 100

nm. 2. Dhadesito iR uRsioNe RGP IORSe AETRY OR AERFriBLidQsReait iof thaid

aqueous CoPREBRARIsBN DretBaRPesRy!sion of claim 1 or 2, wherein the
surfactant is present in an amount of from 1% by weight to 30% by weight

and th&)APBRBRY BRELKKIURNSH 2HHBIRE BNAOMBCIIEHS (Pt 9 10% by

weight, based on the total weight of the nanoemulsion. 4. The
nanoemuilsion of any ope of the preceding claims, wherein the agueo
Rkttt A ek et e VR S A e
weightahestd torritaidotel vediohdrafdinglsianad steision.

20. Cosmetic use of a nanoemulsion of any of claims 1 to 10 or of a
composition of any one of claims 12 to 17 as anti-aging agent.

21. Use of a nanoemulsion of any one of claims 1 to 10 and/or a composition
of any one of claims 12 to 17 for the manufacture of a medicament for
the treatment of a virus-associated disease caused by a human
papilloma virus (HPV).

22. The use of claim 21, wherein the virus-associated disease is

Condylomata acuminata.

23. Use of a nanoemulsion of any one of claims 1 to 10 and/or a composition

of any one of claims 12 to 17 for the manufacture of a medicament for
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I|poph|I|c component are tnglycendeg nd/or a mlxture thereof. 7. The
nanoemulsion of any one of the preceding claims, wherein the at least one

suracyl B leHUN LR R ENT SIS AR SHIARANLLR. The

nanoemulsion o e6dithin 5 soy lecithin and the
polyoxyethylene-type surfactant is Polysorbate 80. - 37 - 9.The

nAnoe USRI M, RePIREAISSSY [SEINANRS Rosis,

phosphatidylcholine content of at least 80% by weight. 10. The
nanoemulsion of any one of the preceding claims, wherein the mean

digmetgsobineramdmlieiorfisifsoRNeradiae 11 2 der d dofhposition

process for the preparation of the' nanoemulsion of any one of the
precedthGeaAmR, Oépcﬁlﬁ‘ﬁﬂ&ﬁa tRelfo HW%@WQYWW@H@GQH%G%E%

Compoﬂﬂ@ﬂﬁehlrﬁéﬂvlgi@t@rﬁ@frtﬁém Rerp@atiteastngrinpritiisisting of
compo %r;aé E} ast one surfactant and tleast one alcohol, wherein the

at leas? ?H%@%zt Fé’éﬂé'f‘iﬂk@ecé rGBIFARSTRs, MATPYS RRdes v Var

aqueouﬁraemm@ﬁanheépMaaXWNm ielearienotiskep dd/or subcutaneous
Pharmaceutical and/or cosmetic compositioncomprising the

nanoeﬁ?qg%#a?%%@ one of claims 1 to 10. 13.A composition comprising a

nanoemulsion as defined in any one of the preceding claims and an active

4.T
acqfe crlse Cﬁfat%e h Baltion of & f"}éﬁb‘iﬁ? rhﬂ‘fba_t‘;}'Yc?r e MdRuracture

oup consistl amlno evulinic acid, a derivative,
precur§ba anetivameraiyoihe nh@tedy.namrchbec@mypﬁﬁawmaﬂen@tmﬁla4
wherein 5-aminolevulinic acid, a derivative, precursor and/or metabolite
thereof is attached at the outer monolayer of the particles of the
rfanoerifsiéie 6. PREPN S e ieE It SaifleterapRabion dymskamistered to a

COMPOgHiRAGANREHBER®amount and incubated for a period of time suitable
for the provision of a sufficient amount of the active agent in the tissue to
be treated, and wherein the tissue is subjected to light radiation.

28. Use of a composition of any one of claims 14 to 17 in the manufacture of
a diagnostic agent for the diagnosis of a dermatological disease selected
from the group consisting of neurodermatitis, acne, keratosis and
psoriasis and/or a tumor disease selected from the group consisting of
basal cell adenoma, squamous cell carcinoma, Morbus Bowen, vulvar
intraepithelial neoplasia (VIN) and/or a nodular and/or subcutaneous

cancer disease.

29. Kit, comprising a composition of any one of claims 14 to 17 and at least
one component, selected from
a) a photoresist covering
b) a means for attaching said covering to a site of application, and

c) a means for applying said composition to a site of application.

30. A composition comprising an active agent selected from the group
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1% by weight to 60% by weight of the nanoemulsion, 0.01% by weight to
4% by weight of the at least one filling agent, 1% by weight to 3% by

weight of the.at least.one preservative, based an the total weight of the
compo%(?ljtri]gg,“ﬁéd ﬁse%gﬁéﬁgig lér@é! thaeC g«”:; Izaasa %rnwegtls\{) Veﬁ}t@l%%&?p r%‘)}(]:%/soé
for thepespeotiigothefeptoamnsositioanasmafiien iwbergionéhef orioesMBEsion

17, coprisa e, fllMBIhRLE RN Y HRA A A HEAUST SAE BRNHed

b) providing a carrier comprising at least one lipophilic component, at least
one suPRitiEef Griesatheist hemicohol, wherein the at least one alcohol
has at least three carbon atoms, c¢) mixing the aqueous component of step
ag with_the carrier of step b), in order to form a nanoemulsion, d) adding

t

& acth¥e FEPRITHRNPLAAG el IHETDIARRGEIBY AidtAhBRRMARIEAUS
step ClafigonkapinerRiudiaefusthesadsit Ve gRItiopstPentaia/sten

d). 19.The process of claim 18, wherein the active agent in step d) is
added 'SAErRE SHHRAGABH of said nanoemulsion of step c). 20. Cosmetic
use of a nanoemulsion of any of claims 1 to 10 or of a composition of any

e of claims 12 t0.17 as anti-agin ent..21.Use of a nangemylsipn of
i s e DS R
17 for eto@nalzattakeropa toeldicarant 0 dfmhaatment of a
virus-associated disease caused by a human papilloma virus (HPV).

22.The use of clair_n_ 21, wher_ein the virus;associated disease is
G8ndyldiaataraposiioatal 2RiIDs82f whekeibeineglonhot dhysonspylchaeatl

1 to 10,apRYf TBBW%%HBP of any one of claims 12 to 17 for the

manufacture of a medicament for - 39 - the treatment of neurodermatitis,
acne, keratosis and psoriasis.

34. The composition of any one of claims 30 to 33, wherein 5-aminolevulinic
acid, a derivative, precursor and/or metabolite thereof is attached at the

outer monolayer of the nanoemulsion.

35. The composition of any one of claims 30 to 33, wherein the at least one
lipophilic component is Miglyol, the at least one surfactant is lecithin,
preferably soy lecithin, and/or a polyoxyethylene-type surfactant,
preferably Polysorbate 80.

36. Pharmaceutical and/or diagnostic composition comprising the
composition of any one of claims 30 to 35.

37. Use of a composition of any one of claims 30 to 35 for the manufacture
of a medicament for the treatment of a virus-associated disease caused

by a human papilloma virus (HPV).

38. The use of claim 37, wherein the virus-associated disease is

Condylomata acuminata.
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treatment of a tumor disease selecgeﬂf_rom the group consisting of basal
cell adenoma, squamous cell carcinoma, Morbus Bowen, vulvar
intraepithelial neoplasia (VIN) and/or a nodular and/or subcutaneous
cancer disease. 26.Use of a composition of any one of claims 14 to 17 for

tA8. madssaetareash posiéaticeinmeitdnetiod pghimtsBhimao foethpynsirattictioe
keratogl .2 fd fEHRHPLHG AR FEMNSIE LY Sr?éﬂrﬁ&é‘?ﬂ%ﬁﬁh%&w?, keratosis
administered to a patient in an effective amount and incubated for a period
of time26GiRENBARP the provision of a sufficient amount of the active agent
in the tissue to be treated, and wherein the tissue is subjected to light
radiation. 28.Use of a composition of any one of claims 14 to 17 in the
i8nufitse R SRMBRgMESTRI BB SRR BRHBS LR rmatological
disease selected from the group consisting of neurodermatitis, acne,
keratosis and psoriasis and/%r a tumor disease_selected froW th%ég@)u?
Cohsistitsg 8t BEAVREHURALARY, WHLAHRATE S ddrémdpi N Mrsiyacture
Bowenpfvalvaydiotiaenitfelihlengegiasia Of I )uansl disa axedsddaceettifasm the
subcutaneous cancer disFa%?e. ]29.lj)it, Cé)mrgrisin a composition of an

one of ¢ PAYSP afid At i8atonE CoIMPEneit TR te ol e ™S
photor&kish o \Bniven b ) alrae antsagpithtbalhivey gasilac fviN)ngnid' @ siteadular
applic%{hca'llo g&ﬁ@g@éég&@@%i&&said composition to a site of
application. 30."A composition comprising an active agent selected from
the group - 40 - consisting of 5-aminolevulinic acid, a derivative, precursor

a/or e teBANS NGIATa AP RNANISHLISIR, YIRSPIRdNARARRGMHE 51D

comprises an alcohol and wherein the mean diameter of the emulsified
particléBeditagiefidm e hptoBname therApY St BEHBIAOSE: further
comprising at least one aqueous component, preferably water, at least
one IipthiIic component and/or at least one surfactant. 32. The

ipobitforHt &hyCEHE dteI MRRISD A% CURBRSIHARE S ROMEIIREASE 21902

Cs alcphgbnnipariettaive Gmsarkt aaicabobatdd Tore grmmositianaoslakme
32, wherein the alcohol. is isqpropyl alcohol and/or 1-propyl alcghol, 34.
The coRHBSRENIAHY G e SaIAT SRR S ArHE At R B Vs o
acid, abdetrivatide apdashesein ahel tiysoeeikmbabiectbe todbist sdtiatiad at the
outer monolayer of the nanoemulsion. 35. The composition of any one of
claims 30 to 33, wherein the at least one lipophilic component is Miglyol,
thé. at lesstobaeceonpastaon f Eujthirg pfefairablylsoy3e vithie, raadidaciure of

p°|y0X¥e&|%glri6;§§y%§eﬁFfB?‘ﬂ?en&i ﬁ&%@%lyol:éw&‘afgﬁ[ﬁlsﬁ%ggses selected

Pharmace najsor dlagnO_StIC omposmon CO[T_lp smgt e Comp_osmon
of any 0@ othelaBrB0 GOrBHiBY. Uk eHdemBtRiopankestiests and

claims 30ta 3o JaHIHe NAMYAEIESY SRedEarNIHO o6 i BBRTISH bR
virus-associated disease caused by a human papilloma Virus (HPV).
basal cell adenoma, squamous cell carcinoma, Morbus Bowen, vulvar

intraepithelial neoplasia (VIN) and/or a nodular and/or subcutaneous
cancer disease.

45. A composition comprising a nanoemulsion and an active agent, wherein
the active agent is attached to the outer monolayer of the particles of the

nanoemulsion.

46. The composition of claim 45, wherein the nanoemulsion and/or the active
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neurodermatitis, acne, keratosis and,psoriasis. 40. Use of claim 39,
wherein the keratosis is actinic keratosis. 41. Use of a composition of any

f clai di for th
reatmEAt AT s gL LT AT S085ip coneising of basal

cell adenoma, squamous cell carcinoma, Morbus Bowen, vulvar
inaensfghal neapa ﬂéMP\&a%_%U@o%@@l%@@@‘ﬁpnﬁﬂ@kﬁé%ﬂ#@%ynon
cancer disease. 42. The composition of any one of claims 30 to 35 for the
manufat&ipénst4braedifeament in the photodynamic therapy of actinic
keratosis. 43. The use of claim 42, wherein said composition is
administered to a patient in an effective amount and incubated for a period

dfime 4sifitaBI A fPIRRISHRASIBh SRS dficRint Antdiut® RN darid A ding

in the tirstiedmas fratrdireathemaspinRgstissiiRiaa Bisssed talisdd by a
radiatign. 44, Use of a composition of 31.%/ one, of claims 30 to 35 in té’u?
 from

manuf3EfIRD AR UANH LS dent i dRRIgIRgSe! ARt RaESIe
diseastg® sgtrgian ikt @ Oneumdonsisiing ainee kendRisizaditis paonasis, a
keratosis anf(a[.sgsoriasisl and/%r a tumor disease S(talect(?dBfrorp ”lF %rou
consisHfg ST Gdendo LR LRI ShBR?S! FrdrBrEnoma.
Bowensquarenuis trelepétice] aah acidplasia BoiNe ) aidiar antnaeiuthe s déoplasia
SUbCUtRROUR FRPGET ?Z‘ﬁuf&-sﬁb%%?ABS@HEOE‘aﬁBQP%ﬁ?éQ?e%n forin the
nanoemulsion and an active agent, wherein the active agent Is attached to
the outiaiooybiyistos ity sharial setawsianoemulsion. 46. The
composition of claim 45, wherein the nanoemulsion and/or the active - 42
- agent is defined as in any one of claims 30 to 35. 47. Pharmaceutical
and/or cosmetic composition comprising the composition of claims 45 or
46. 48. Use of a composition of claim 45 or 46 for the manufacture of a
medicament for the treatment of a virus-associated disease caused by a
human papilloma virus (HPV), a dermatological disease selected from the
group consisting of neurodermatitis, acne, keratosis and psoriasis, a
tumor disease selected from the group consisting of basal cell adenoma,
squamous cell carcinoma, Morbus Bowen, vulvar intraepithelial neoplasia
(VIN) and/or a nodular and/or subcutaneous cancer disease and/or in the
photodynamic therapy of actinic keratosis.





